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INTRODUCTION
This Service Manual covers the Jaguar XJ-S 3.6 and XJ-SC 3.6. It is primarily designed to assist skilled technicians in the efficient repair and
maintenance of this range of Jaguar cars.

Using the appropriate service tools and carrying out the procedures as detailed will enable the operations to be completed within the time
stated in the ‘Repair Operation Times’

The Service Manual has been produced in 9 separate books; this allows the information to be distributed throughout the specialist areas of the
modern service facility.

A table of contents in Book 1 lists the major components and systems together with the section and book numbers. The cover of each book
depicts graphically and numerically the sections contained within that book.

The title page of each book carries the part numbers required to order replacement books, binders or complete Service Manuals. This can be
done through the normal channels.

The contents section of each book lists the repair operations in the section or sections contained within that book. Each operalion is given an
operation number that corresponds with those listed in the Repair Operation Times

The method described on the page number listed against the aperation will be the one we consider will meet the reguirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times.

Where no page number is given against an operation, we feel that the method is so obvious as to warrant no explanation It is, however,
included so that a warranty time can be given in the Repair Operation Times.

covered in the various areas of the manual By following

Extensive research has gone into the diagnosis of faults and wherc appropriate this is cov
the sequence of the diagnosis charts, speedy isolation of faults may be expected, and consequent correction will reduce the vehicle off-the-road

time to the minimum.

Service Tools

Where performance of an operation requires the use of a service tool the tool number is quoted under the operation heading and is repeated in,
or following, the instruction involving its use. A list of all necessary tools is included in Book 1, Section 99

References

References to the LH or RH side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbols is given in Book 1, Section O1.

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and accessories.

1. Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. In certain territories, legislation prohibits the
fitting of parts not to the vehicle manufacturer's specification.

2. Torque wrench setting figures given in this Service Manual must be strictly adhered to.

Locking devices, where specified, must be fitted. If the effiency of a locking device is impaired during removal it must be replaced.

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location on the vehicle conform to
mandatory requirements existing in their country of origin.

5. The vehicle warranty may be invalidated by the fitting of cther than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty.

6. Jaguar Distributors and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION

Purchasers are advised that the specification details set out in this Manual apply to a range of vehicles and not to any one. For the specification
of a particular vehicle, purchasers should consult their Distributor or Dealer.

The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in such manner as they think fit.
Major as well as minor changes may be involved in accordance with the Manufacturer’s policy of constant product improvement.

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manual is supplied, shall in any circumstances be held liable for any inaccuracy or the consequences thereof.

COPYRIGHT

© Jaguar Cars Lid. 1983

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form, electronic,
mechanical, photocopying. recording or other means without prior written permission of Jaguar Cars Ltd., Service Department, Radford,
Coventry CV6 3GB.
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Abbreviation or
Symbol

A
ABDC.
a.c.

AF.

Ah
ATD.C
Atrn
Auto.

B.A,
B.B.D.C.
B.D.C.
b.h.p.
hmep
B.S.
B.S.F.
B.S.P.
B.SwW.
B.T.D.C

o/min

cwi

d.c.
deg.
ca
DIN

ECU.
E.GR.

F

£
Fig.

ft
ft/min

el
gal
gf
ho.
hp
h.t.

kp.i.
kv
kw

b

Ibf

If ft
Ibf/ft?
1bf in
Ibf/in?
lc

L.H.
L.H.Stg.

01—4

Te m

Ampere

After bottom dead centre
Alternating current
Across flats {bolt/nut size)
Ampere hour

After top dead centre
Atmospheres

Automatic transmission

British Association {screw thread)

Before bottam dead centre

Bottom dead centre

Brake horse-power

Brake mean effective pressure

British Standards

British Standard Fine (screw thread)
British Standard Pipe (thread}

British Standard Whitworth (screw thread)
Before top dead centre

Centigrade (Celsius)
Centimetres

Square centimetres
Cubic centimetres
bycles per minute
Carbon monoxide
Hundredweight

Direct current

Degree {angle or temperature)
Diameter

Deutsche Industrie Norm {Standard)

Electronic Control Unit
Exhaust Gas Recirculation

Fahrenheit

Fuel Injection
Figure (illustraticn)
Feet

Feet per minute

Grammes (mass)
Imperial gallons
Grammes (force)

High compression
Horse-power
High tension {electrical)

Internal diamester
Independent front suspension
Inches

Square inches

Cubic inches

Inches of mercury

Kilogrammes (mass)

Kilogrammes per square centimetre
Kilogramme metres

Kilometres

Kilometres per hour

Kilopascals

King pin inclination

Kilovolts

Kilowatts

Pounds {mass)

Pounds {force)

Pounds feet (torque)
Pounds per square foot
Pounds inches (torque)
Pounds per square inch
Low compression
Left-hand

Left-hand steering

Abbreviation or
Symbol

L.H.Thd.
RS

M

m

max.
MES
min
mm
mmHg
mpg.
m.p.h.

N

Nm

No.
Nox
N.PT.F.

02
O/D
odia.
0z
ozf
ozfin

para.
Part no.
PAS

pt

r
ref
rev/min
R.H
R.H.Sig.

SAE
S.C
sp. gr.
Std.
SW.g.

Synchro

T.C.
TD.C.

tp.

UN.C
U.NF.
UK.
U.S. gal
U.s p
vV

W

1st
Znd
3rd
Aath
5th
(=3

—_———

——

STANDARDIZED ABBREVIATIONS AND SYMBOLS IN THIS MANUAL

Term

Left-hand thread
Low tension (electrical)

Metric (screw thread)
Metres

Maximum

Miniature Edison Screw
Minimum

Millimetres

Millimetres of mercury
Mites per gallon

Miles per hour

Newton

Newton metres
Numbers

Oxides of nitrogen

American Standard Taper Pipe (thread)

Oxygen

Overdrive

Outside diameter
Ounces {mass)
Ounces (force)
Ounces inch {torque)

Paragraph

Part number

Power assisted steering
Imperial pints

Radius

Reference

Revoiutions per minute
Right-hand

Right-hand steering

Society of Automotive Engineers
Single carburetters

Specific gravity

Standard

Standard wire gauge
Synchronizer

Synchromesh

Twin carburetters
Top dead centre
Threads per inch

Unified Coarse {screw thread)
Unified Fine (screw thread)
United Kingdom

Galiens (US}

Pints (US}

Volts
Walts

First

Second

Third

Fourth

Fifth

Degree {angle or temperature)
Infinity

Minute {angle}

Minus (tolerance)
Negative {electrical}
Percentage

Plus (tolerance)

Positive (electrical)
Negative (electrical)

Plus or minus {tolerance)
Second {angie)

Ohms
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GENERAL SPECIFICATION DATA

Engine

Final Drive Unit

Manual Gearbox

Cooling System

Fuel Injection Equipment

Fuel System Pump

Braking System

Front Suspension

Rear Suspension

Power Assisted Steerii

See engine tuninganddata . ... ... ...

Type ... .. .
Ratio: Standard

North American market . .

Ratios: First gear ... ..
Secondgear ..........
Third gear
Fourth gear . . .
Fifth gear . . ..
Reverse

Water pump: type

drive .. ... ...
Number of cooling fans
Cooling system and control . .. ..
Auxiliary cooling

Thermostat cpening temperature
Filter cap . pressure rating .
Make

Make and type .. .. ..

Make and type

Fuelpressure ....... .. ....
Front brakes, make andtype . . ... ....... .. ...
Rear brakes, make andtype . . ... ... .. ..
Handbrake: type .
Disc diameter: Front
Rear ... ... ... ...
Disc thickness: Front .. ...
Rear ... ...........
Master cylinder bore diameter ... . ....... . ... .
Brake operation .
Hydrauticfluid .. ... ... ... ...

Main brake friction pad material .
Handbrake friction pad materiat ... .
Servo units refs: RHD cars .

LHD cars .

Type ..

Front wheel alignment ... ... ..
Dampers ... ...

Type ... .. ..
Camber angle

Rear wheel alignment
Dampers

Type ... ... .. .
Number of turns lock to lock . . ..
Turning circle — between walls .

Section 056

Hypoid with Powr-Lok differential
3.564:1

3.77:1

Five speed with baulk-ring synchromesh on all
forward gears

35731

2.056:1

1.381:1

1.0:1

0.76:1

3.463:1

Centrifugal

Belt

One 11-bladed fan, driven through viscous coupling

Thermostat

One fan blowing air through radiator; controlled

by a sensor in the radiator

88°C{190°F}
{
1

1 NE Lbeffarn?

LLUD RG G /H"Z>

16 Ikt
[RER IO TR

AC Delco
Digital, P type Lucas Bosch

Electrial, Lucas 73175 roller cell pump with integral
relief valve and non-return valve
2.5 bar (36 Ibf/in?)

Girling, ventilated discs, bridge type calipers
Girling, damped discs, bridge type calipers
incorporating handbrake friction pads
Mechanical, operating on rear discs

284 mm{11.18in)

263.,56mm (10375 in}

24,13 mm {0.95in), 22,86 mm {0.90 in} min
12,7 mm (0.50n), 11,43 mm (0.45 in) min
23,80010 23,825 mm {0.937 10 0.939 in)
Hydraulic

Castrol/Girling Universal Brake and Clutch Fluid —
exceeding specification SAE  J1703/D
Ferodo 34017 slotted

Mintex M 68/1

Girling 64042669

Girling 64048668

Independent coil spring

34° + 1° positive

+° + +° negative

O'to 3,18 mm toe in (O to & in tog in)
Telescopic, gas filled

Independent coil springs, co-axial with dampers
29 + 1° negative

Parallel + 0,08 mm {Parallel + /g, in)
Telescopic, gas filled

Rack and Pinion

2.75
12,6m (41.3 1
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GENERAL SPECIFICATION DATA

Electrical Equipment
Battery

Alternator

Starter Motor

Distributor

Windscreen Wiper Viotor

TYRE DATA

Fitted as complete sets only

Make and type . ..
Voltage . . . .
Number of plates per cell .
Capacity at 20 hour rate

Make and type: all air conditioned cars
Normal voltage . . . . .
Cut-in voltage . ..
Earth polarity .. ..
Maximum output . ... ...
Maximurm operating speed
Rotor winding resistance .
Brush spring pressure

Make and type . T
Lock torque at 940 amps ... ... ...
Torgue at 1000 rev/min at 535 amps

Light running current

Make and type
Make andtype ... ... ... P
Light running speed, rack disconnected {after 60

secondsfromcold} ... ... ... oo
Light running current {(after 80 seconds from cold}

RH Stg cars — Lucas CP11
12v

11

66 Ah

Lucas A133

12V

13.6V at 1500 rew/min
Negative

75 A

15,000 rpm

2.43 at 20°C
47109.8

Lucas M45 pre-engaged

4,01 kgf m {29 Ibf ft)

1,80 kgf m (13 Ibf ft)

100A at 5000 to 6000 rev/min

Lucas 45DM86

] "
i

LuCds

Y

o
ovv

Normal: 46 to 52 rpm; high: 60 to 70 rpm
Normal: 1.5A; high- 2 OA

Tyres

TV oo Dunlop 215/70VR 15 SP or Pirelli PE 215/70
‘ Sport Super D7 VR15 Cinturato
Inflation Pressure Front Rear

For speeds above 160 km/hr {100 mph) 2,26 kgfem? 2,25 kgfem?

under all 32 Ib/in? 32 Ib/in?

load conditions - . . . . e 220 Bars 2.20 Bars

For mammﬁm comfort in countries where speeds are not in excess of 160 km/hr {100 mph) the above inflation pressuras may be reduced by
0.42 kg/em? {6 1b/in?, 0.4 1 Bars} on front and rear tyres.

Tyre Replacement and Wheel Interchanging

When replacement of tyres is necessary, it is preferable to fit a complete car set. Should either frant or rear tyres only show a necessily for‘
replacement, new tyres must be fitted to replace the worn ones. No attempt must be made to interchange tyres from front to rear or vice-versa
as tyre wear produces characteristic patterns depending upon their position and if such position is changed after wear has occurred, the
performance of the tyre will be adversely affected. It should be remembered that new tyres require to be balanced.

The radial-ply tyres specified above are designed to meet the high-speed performance of which this car is capable.

Only tyres of identical specification as shown under 'TYRE DATA must be fitted as replacements and, if to different tread pattern, should not be
fitted in mixed form.

UNDER NO CIRCUMSTANCES SHOULD CROSS-PLY TYRES BE FITTED.

04—2



ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR


GENERAL SPECIFICATION DATA

RECOMMENDED SNOW TYRE

The following information relates to the only snow tyre recommended for Jaguar Cars. The use of snow tyres fitted with studs is not permitted in

certain countries.

RECOMMENDED
FITMENT

TYRE
DESIGNATION

ROAD SPEED AND TYRE
PRESSURES

REMARKS

Dunlop Weathermaster Complete sets only
1856SR 15 SPM&S

(Mud and Slush)

Upto 137 km/h {85 mph)

FRONT REAR

1.90 kgffcm? 1,83 kgf/cm?
27 Ibffin? 26 1bf/in?
1.86 bar 1.79 bar

From 137 kim/h (85 mph) up to a
maximum of 161 km/h (100 mph)

1. Snow chains may be fitted to rear
wheeis oniy.

2. Tyres may be fitted with studs
provided maximum speed does not
exceed 121 km/h {75 mph)

3. Inner tubes with the wording
‘Weathermaster only’ are available
and MUST be fitted when using
185SR 15 SP M & S Dunlop

FRONT REAR Weathermaster tyres
2,46 kgf/cm? 2.39 kgficm?
35 Ibf/in? 34 |bf/in?
2.41 bar 2.35 bar
Stopping distance
{a) fully operational maximum load .. ... .. 182 ft
(b) fully operational lightload ... ... .. .. .. 163 ft
(¢} emergency —rearsonly ... ... .. 387 ft
(d}boost failure ... ... 258 ft
BULB CHART
Lucas Unipart
Watts Part No. No. Notes
Headlamps — not France or USA — main/dip 60/55 472 GLB 472 Halogen H4 base bulb
— France only — main/dip 60/56 478 GLB 476 Yellow Halogen H4 base bulb
— USA only — outer 37.5/60 Tungsten seated beam light unit
— USA only — inner 50 Tungsten sealed beam light unit
Headlamp pilot bulb — not USA 4 233 GLB 233
Front flagsher lamp 21 382 GLB 382 Not USA
Front flasher and side lamp 21/5 380 GLB 380 USA only
Stop lamp 21 382 GLB 382
Tail lamp 5 207 GLB 207
Rear flasher 21 382 GLB 382
Reversing lamp 21 273 GLB 273 Festoon bulb
Number plate iamp 254 GLB 254 Festoon bulb
Sidemarker 233 GLB 233 USA only
Flasher side repeaters — when fitted 233 GLB 233
Rear fog guard lamps 21 382 GLB 382 Not USA
Interior/map lamps 264 GLB 254 Festoon bulb
Roof lamp 10 272 GLB 272 Festoon bulb
Boot lamp 239 GLB 239 Festoon bulb
Fibre optic light source 6 254 GLB 254
Instrument illumination 2.2 987 GLB 987
Warning lights 1.2 286 GLB 286
Automatic selector illumination 22 987 GLB 987
Cigar lighter illumination 2.2 987 GLB 987
Door puddle lamp 5 501 GLB 501
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GENERAL SPECIFICATION DATA

MAIN FUSE BOX — RH Steering

Fuse Fuse Unipart
No. Protected Circuit Capacity Number
1. Cigar ighter .. 20A GFS420
2. Hazard warning, seat beltiogic .. .. ... .. 16A GFS415
3 Clock, aerial, caravan, boot lamp ... .. .. . 356A GFS435
4. Panel instruments, reverselight . ........... . ... .. T e 10A GFS410
5. Direction indicators, stop lamps, auto kick down switch ... .. 16A GFS415
8 Fogrearquard . .. L 10A GFS410
7. Panel/cigar lighter/selector illumination . .. .. .. . e 10A GFS410
8. Door locks, electric mirrors . ... . ... e 3A GFS43
9. Wipers ... 3bA GFS435%
10. Air conditioning mMotOrS ... ... 10A GFS410
1 Alir conditioning controls, horn, washers, radiator coolingfan ... ... . 36A GFS43b
12. Heated rear screen, heated mirrors .. ... ... 35A GFS435
MAIN FUSE BOX — LH Steering
Fuse Fuse Unipart
No. Protected Circuit Capacity Number
1. Frontfoglights ... ... ... ... .. . . . . . R 20A GFS240
2. Hazard warning, seat belt logic = ... . ... e e 16A GFS415
3. Clock, aerial, caravan, bootlamp . ... ... . 35A GFS435
4. Panel instruments, reverse light .. ... ... ... ... ... ... . ... 10A GFS410
5. Direction indicators, stop lamps, auto kick down switch . . . .. . 15A GFS415
6. Fogrearguard .. ... . ... 10A GFS410
7. Panel/cigar lighter/selector illumination ... .. ... ... o 10A GFS410
8. Door locks, electric mirrors ... e 3A GFS43
9. WIDRIS . 35A GFS435
10. Air conditioning MOIOIS . .. ... 50A GFS450
11. Air conditioning controls, horn, washers, radiator cooling fan . ... ... .. 3bA GFS435
12. Heated rear screen, heated mirrors . . . 35A GFS435
HEADLAMP FUSE BOX
Fuse Fuse Unipart
No. Protected Circuit Capacity Number
1 Radiator auxiliary cooling fan motor relay . .. .. .. . e 2BA GF3425
2. LHmainbeam .. .. 25A GF5425
3 LHdipbeam ... ... ... . ... ... ... . S TOA GFS5410
4. RH main beam . .. e e 25A GFS425
5. RHdipbeam . ... ... .. .. ... . .. .. ... .. e 10A GFS410
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GENERAL SPECIFICATION DATA

AUXILIARY FUSE BOX — RH Steering

Fuse Fuse Unipart
No. Protected Circuit Capacity Number
13 Interiorand map lights . ... .. ... ..... ... S P 10A GFS410
14 LHside lights .. ... .. o R e 3A GFS43
15 RHside lights . .. ....... ... e . i 3A GFS43
16. Frontfoglights .. ... ... . ... . . . ... 20A GFS420
17 Speed control .. J 3A GFS43

AUXILIARY FUSE BOX — LH Steering

Fuse Fuse Unipart
No. Protected Circuit Capacity Number
13 Interiorand map lights . ... . 10A GFS410
4 LH side ights . 3A GFS43
15. RH side lights . . . .. .. . e 3A GFS43
16. Cigarlighter ....... .. ... ... .. ... ... ... FE 20A GFS420
17. Speed control ... ... O 3A GFS43
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ENGINE TUNING

ENGINE TUNING AND DATA

Ignition Timing

Vatve Clearances

Spark Plugs

Ignition Coil

Distributor

Spark plug lead resistences

Federai
European

Inlet and exhaust

Make/typ
Gap ...

Make/type L .
Primary resistance at 20°C {68°F) . . . .
Secondary resistance . .
Consumption: stationary

running .

Make/type
Rotation of rotor {looking down at rotor]
Pick-up module to timing rotor gap

Firing order

No 5.13Kto 12.3K
547K 10 13.2K
6.11K1t0 14.689K
7.24Kt0 17.34K
9.0Kto 21.48K

8.6 1Kto 20.56K

TR WN =

DISTRIBUTOR ADVANCE CURVE (CENTRIFUGAL)

EUROPEAN VEHICLES

Advance Characteristics
{Dynamic)

Vacuum Advance Curve

Engine rpm Advance (degrees}
6400 710 t0 93°
5000 7° 109°
3200 6° to8°
1800 51° 10 74°
1280 3° to6°
1050 1° 1034°
8b0 —1.2°100.8°
700 —1.1°10 0.9°
500 —+° to3°
300 —0.9°t01.1°
inHg Advance (degrees)
24 510 7°
12 4° 1o 6°
8% . 2°10 4°
6 1°1024°
4 Q°to 1°
2 0°

18° BTDC @ 2000 RPM vacuum pipe disconnected at normal running temperature
21° BTDC @ 2000 RPM vacuum pipe disconnected at normal running temperature

0.30t00.36mm (001210 0.014in)

Champion RC12 YC
0,64 mm  (0.025 in}

tucas 35 C6
0.9to 1.1 ochms
3.96to 9.52K
5.0to 6.5 amps
2.5t0 3.0 amps

Lucas constant energy 45 DM6
Clockwise

0.2010 0,36 mm  (0.0081t0 0.014 in)
1.5,.3,6,2, 4 (No. 1 cylinder at front)
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ENGINE TUNING

DISTRIBUTOR ADVANCE CURVE (CENTRIFUGAL)
USA FEDERAL VEHICLES

Advance Characteristics

{Dynamic) Engine rpm Advance (degrees)
6400 7%° to 10°
5200 7° to9°
3500 5% to 74°
2000 4° 1o 6°
1300 2° to4°
1100 3o tw2ie
900 —1° to1°
700 —1.1°t0 0.9°
500 —3° tog°
300 —-0.8°to 1.1°
Vacuum Advance Curve inHg Advance (degrees)
20 . 5°to 7°
9 4% t0 6°
7 2°to 4°
5% t25°
4 0°to1°
2 Qe
Fuel Injection Equipment Digital . ... ... ... ... T ......... Lucasdgial Plype
Fuelpressure . ... . ... ... .. ... 2.5bar (36 Ibf/in?
Exhaust Emission Exhaust gas analyser reading at engine idie speed . 1 to 2% max. CO at 800 rev/min without air injection
idle Speed 8004560 rev/min
Compression Pressure European Federal
200 to 220 Ib/in? 160 to 1756 Ibfin?
Differential between 10 Ib/in? (max) 10 Ib/in? (max)
Cylinders

Note: Compressions to be checked with all sparking plugs removed, the throttle wide open, the engine at operating temperature and a
cranking speed of 300 rpm (minimum).
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ENGINE DATA

ENGINE DATA

General Data

Cylinder Block

Cylinder head

Crankshaft

Connecting Rods

Bore .. ...

Stroke ... L
Cubic capacity .
Compressionratio ... ... ...
Firingorder .. ... ... ... .. ... ..

Material (cylinder block) .
Bore diameters after honing:
Piston grade

+0.020mn ...

Material .. ... ... .
Valve seat angle (inclusive} . ... . ..

Material . .
Number of main bearings . .. ..........
Main bearing type ... ..
Journal diameter ... ... ...
Journal length (over & in radii)
Front ... ... ... ..
Centre .. ..., ... ......
Remainder .. . ... . ... ... ...
Thrust washer material .
Thrust washer diameter ... .. o .
Thrust washer thickness Std ... ... ... ..
Oversize
Permissible end-float . ... ..., ...
Width of main bearing:
Front intermediate and rear . . ... .. ..
Centre ... .. .. ... ... .
Balancing . ... ... ...

Diametrical ¢clearance .. ... ... oL
Crankpin: Diameter .. .. . ... ... ... ...
Length . ... .. oo

Length between centres .
Big end bearing material
Bore for big end kearing . .. ..
Width of big end bearing
Big end diametrical clearance
Big end side clearance . .
Small end bush material
Bore for smallend bush .. .. .. ..
Width of smail end bush .
Fitled I/D of small end bush . .
Bore diameter of small end bush ... ...
Small end balance weight:

Minimum dimension after balancing
Big end balance weight:

Minimum dimension after balancing .. ... . ..

91 mm

92 mm

3590 ce

96:1

1.5, 3.6, 2.4 (No. 1 eylinder at front)

Cast Aluminium alloy

91,002 to 90,990 mm
91,018 t0 91,005.mm
91,272 10 91,253 mm
91,6261t0 91,513 mm

Aluminium alloy
89° 30" to 8B9® 0O

SE Cast Iron

7

Vandervell VP2C
76,2300 76,218 mm

30,48 mm

36,233 to 36,208 mm

30,53 t0 30,43 mm

VP10 or VP2

3,888 t0 3,898 mm

2.57t0 2,62 mm (0.101 10 0,103 n)
2,67 t0 2,72 mm {0,106 tc 0.107 in)
0,10 to 0,25 mm {0.004 10 0.010 n)

24,7110 24,33 mm

30,48 t0 30.10 mm

Crankshaft to be balanced to 45 gm/em (£ oz/in)
Unbalance to be correctad by dritling up to 4 holes
in each balance weight 9,5 x 29 mm max depth.
0,041 to 0,084 mm

52,987 to 52,974 mm

30,193 to 30,142 mm

166,42 1o 166,32 mm
Vandervell VP2C

=4
58,731 mm

24,77 to 24,38 mm {0.975 10 0.960 in}
0,001 to Q,0027 mm

0,132 t0 0,233 mm

VP10

27.00010 26,975 mm

30,00 to 29,50 mm

238181023814 mm

23,48 10 23,38 mm

17 mm

42 mm
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ENGINE DATA

Pistons

Piston Rings

Gudgeon Pins

Camshafts

Valves

05—4

Grade

No. of compressionrings ... ... ... ...
No. of it control rings
Top compression ring:
Gap ... .... . .
Width . .
Diameter . I
Depth of chrome ... . .. L
Tangential load of 6.62N 1o 8.93N to close gap to
Material ... ...
Second comprassion ring:
Gap ... ...
Width ... . o
Diameter .. .. ... . oo .
Tangential load of 5.8N to 8.75N to close gap to
Material ... ... . ... .. S .
Qil control ring:
Gap .. ... ... ..

Type ... .. o
length .. ... . ... ... ...
Outside diameter: ... ..
Inside diameter .
Permissible offset of centreweb . ... . ... ...
Material ...... ... ...

Number of journals .. ... ...
Journal diameter ..
Diametrical clearance . ... ...
Material ... ... ...

Inlet valve material . ..... ... ... . ......
Exhaust valve material .. ..... . ... . ... ..
Inlet valve head diameter ... ... ....
Exhaust valve head diameter .. .
Valve Stem diameter:

Inlet and exhaust = . ... ... . ..
Valve lift ... . ... R
Inlet vaive clearance . .
Exhaust valve clearance .. .. ...
Valve stem seal:

Material . A

Internal diameter .. ... ..

HG413 (BS 1490 — 1970 — LM 13TF)
{phosphorous modified)

90,972 to 83,960 mm
90,987 to 90,975 mm
91,241 t0 91,229 mm
91,496 t0 91,483 mm

0,410 0.65 mm
1,490 t0 1,495 mm
91,00 mm

Q.06 mm

0,40 to 0,65 mm
Castiron HG22C

0,410 0,65 mm
1,990 to 1,975 mm
91,00 mm

0.40 te 0,65 mm
Castiron HG10

0.3 to 0,55 mm

Chamfer locking type
77.25t0 77,12 mm
23.812t0 23,807 mm
14.81 1o 14,30 mm
1.0mm

EN 32

7

26,950 t0 29,937 mm

0,063 to 0,037 mm

Castiron to BS 1452 Grade 17

EN b2

Steel 21—4—N
35,43 to 36,17 mm
29,90 mm

7,897 t0 7.866 mm

8,625 mm
0.031 to 0,036 mm (0.012 10 0.014 in}
0,03110 0.036 mm {00120 0014 in)

BLS.RU28/E3 (VITRON)
7.90to 7,85 mm
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Valve Guides and
Seats

Identification

Valve guide (service)

Valve seat

Tappets

Valve spring

Camshaft Sprocket

- Guide length .. . ..

Valve guide material . ... ... ... ... ... ...

Circlipmaterial . ... ... ... ... ...

No groave — Standard .. ... ... ..
1 groove— First oversize (Production]
2 grooves — Second oversize (Service!
3 grooves — Third oversize (Service) R

Brico alloy 2 or BS 1452/12 {Brinell hardness 190 to 260)
48,51 mm (1.91Qin)
18 SWG (0.048 in) zinc coated

12,7510 12,74 mm (0.5020 t0 0.5015 in)
12,80 to 12,79 mm (06040 to 0.5035 in)
12,8810 12,87 mm (05070 o 0.5065 in}
13,0010 12,98 mm (0512010 0.5115 in}

Bore to be concentric with the outside diameter of the guide within

0.001 in. i.e. total indicator reading of 0.002 in

Inlet valve seat outside diameter:
Standard .. ...
Service . ...

Interference fit in cylinder head

Exhaust valve seat outside diameter:
Standard ... ... ...
Service

Interference fit in cylinderhead ... ... .. . ...

Valve seat angle linglusive)

Tappet material
Outside diameter of tappet . . ..
Diametrical clearance of tappet . ..

Wire diameter . ..
Inside diameter ... . ... ...
Total No.ofcoils .. ... ... ... . ... . ... .. ..
No. of workingcoils .. .. ... ... . o
Helix . ... .. e
Rate .. .. . . .
Natural frequency . . ... ... ... ..
Freelength .. ... ... ... . .. ..
Material . ... ...

No. of teeth

Pitch of teeth

Pitch circle diameter

Internal surrations

Pitch circle diameter

Pitch of teeth

0. dia of sprocket

Total width

Total width across both teeth
Concentricity of teeth and sprocket not to
exceed

36,404 to 36,388 mm
36,7850 36,769 mm
0,077 mm (0.003in)

32,884 10 32,868 mm
33,26510 33,249 mm
0,077 mm (0.003 in)
89° 30 to 89° 00

Chilled cast iron
33,24 10 33,35 mm {1.3125 10 1.3130in}
0.051 to 0,020 mm {0.002 to 0.0008 in})

3,76 mm (0.148 in}

2062 + 0,25 mm {0.812 + 0010 in)
6

3.75

RH

35,61 N/mm (202.5 Ib/in)

603,4 Hz (36,203 C/min)

403,13 mm {1.580 in)

OTEVA 60

30

9,625 mm (0.375 in)

91,135 mm (3.688 in)

131

66,675 mm {2.625 in)

1,600 mm (Q.063 in)

95,25 mm + 0,050 mm {3.75 in + 0.002 in)
18,6531 mm (& in)

15,341 t0 15,5670 mm (0.604 to 0.613 in}

0,076 mm (0.003 in)
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Crankshaft Sprocket

Crankshaft damper oil seal spacer

Intermediate shaft bush

Intermediate sprocket inner teeth

Intermediate sprocket outer teeth

Primary timing chain

Secondary timing chain

Qil pump chain

05—6

No. of teeth

Pitch

Pitch circle diameter

Root diameter

Roller diameter

Measured over 6,35 mm (0.25 in} dia pins
Tooth profile cut to

Internal diameter

Overall diameter

Width across 1 tooth

Width across all the teeth

Width across 2 teeth {timing chain}

Inside diameter

Qutside diameter

Width

Qutside diameter to be plunge ground

Alf chamfers to be polished and free from burrs

Inside diameter {when fitted)

Y toida A
Cuitside diameter

Width

Press fit

Shaft size

Running clearance

Material

Number of teeth

Pitch

Pitch circle diameter

Root diameter

Roller diameter

Measured over 6,35 mm (0.25 in} dia. pins
Tooth profile cut to

Width across the depth

Overall diameter

Number of teeth

Pitch

Pitch circle diameter

Root diameter

Roller diameter

Measured over 6,35 mm {0.25 in} dia. pins
Tooth profile cut to

Qverall diameter

Width across both teeth

Total width of sprocket

Pitches

Roller diameter
Pitch

Type

Pitches

Roller diameter
Pitch

Type

Pitches

Roller diameter
Pitch

Type

21

9,526 mm (0.375in)
63.906.:mm (2.616 in)
57,5566 mm (2.266 in}
6,35 mm (0.25 in)
70,008 10 69,95 mm (2.759 t0 2.764 in)
BS 228

42.87610 42,857 mm
67.871t0 67,77 mm
53310 5,10 mm
38.43 10 38,00 mm
15,67 to 15,34 mm

42,875 t0 42,860 mm (1.6880 to 1.6874 in)

52,0010 51,81 mm {2,047 10 2.040 in)
17,10t0 16,90 mm

22,010t0 21,964 mm (0.8665 to 0.8647 in)
295083 to 25,067 mm (0.9875 t0 0.9865 in)

£3,UC35 W0 LOo,Ua/ v ie QLULooh

17,2510 16,25 mm (0.679 to 0.659 in)
0.036 10 0,083 mm (0.00715 to 0.0033 in}
22 mm {0.8645 to 0.8637 in)

0,071 to 0,005 mm {0.0028 to 0.0002 in)
Vandervell No. L10083/3

28

9,625 mm {0.375 in)

85,063 mm (3.349 in}

78,70 mm {3.009 in)

6,356 mm {0.25 in}

91,4110 91,29 mm (3.599 to 3.594 in}
BS 228

15,67 to 15,34 mm (0.613 10 0.604 in)
89,2010 89,10 mm {3.512 to 3.508 in)

20

9,625 mm {0.375 in}

60,884 mm (2.387 in)

54,53 mm (2 147 in)

6,36 mm (0.2bin)

67,2310 67,11 mm {2.647 to 2.642 in)
BS 228

65,07 to 64,97 mm {2.562 to 2.558 in)
16,67 t0 15,34 mm {0.613 to 0.604 in)
48,8010 48,70 mm (1.9211t0 1,917 in)

80

6,35 mm {0.25 in)
9,525 mm (0.375in}
Endiess duplex chain

86

6.35 mm (0.25 in)
9,625 mm (0.375 in)
Endless duplex chain

52

8,356 mm (0.25 in)
9.6256 mm {0.375in)
Endless simplex chain
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Dampers and tensioners

Hydraulic chain tension housing

Hydraulic chain tensioner

Non return vaive secondary

Qil pressure relief valve

Backing material
Damper material

Bare diameter

Qverall length

Qverall length to bottom of groove in piston

Diameter

Width of groove in piston

Non returh valve primary ball diameter
Bal! free movement

Ball diameter
Ball free movement

Relief valve:
(@745
e

Overall length . . ..
Working tength . ... ... ..
Bore depth .. . ..

Maternial ... . ...

Cyanide Harden .. ............. ..

Mandrel: Length
Diameter ... ...

Material . ..

Spring: Wall thickness

Steel BS1448 CR4
Rubber

21,3810 21,36 mm (0.842 t0 0.841 in}

45 mm {1.771 in}

47 mm{1.614in}

21,349 to 31,336 mm (0.84056 to0 0,8400 in)
15 mm {0.59 in}

4,762 mm {0.1875in}

0,74 10 0,45 mm (0.290 10 0.018 in)

4,762 mm (01875 in}
0,7410 0,45 mm {029 tc 0.018 in)

17,9810 17.95mm (0.7079 to 0.7067 in}
15,0010 14,50 mm (0.591 to 0.671 in)

35 mm {1.378in}

30mm {1.181n)

27 mm {1 063 in)

ENIA

0,020 to 0,013 mm (0.008 to 0.005 in) deep

57 mm {2.244 in)
11,71 mm {0.437 in)

Steel tube to BS970 {CDS2 or ERW1)
1,63 (0.064 in, 16 SWGQ)

or 1,2210.048, 18 SWG)
Freelength . ... ..... ... 106 mm {4173 in}
Outside diameter ... .. .. 16,34 mm {0.643 in)
Spring Specification Wire diameter 2.34 mm (0.092 in, 13 SWGI)
Mean diameter coils ... ... ... 14,0 mm (0.551 in}
Total number of coils . . 26
Number of active coils . ........ . ... 24
Helix of coll Left
Springrate ... ... ........ .. 4.49 N/mm (25.65 [b/IN)
Length Load Stress
mm inches kg Ibs N/mim? Ib/in?
Fitted 76,00 2.992 13.74 30.29 472 68.395
Valve opening 72,00 2.835 15,68 34.35 535 77.543
Max opening 62.00 2.441 20,16 44 43 692 100.304
Solid (ref) 60,80 2.392 20,71 415,66 711 103.083
Material

BS. 970/735/AB0 (EN.47) Spring steel wire. Ends to be close coiled and ground square to axis, feather edges to be removed [0 a mimmum

thickness of 0.5 mm {0.020 in}.
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Qil Filter

Canister Specification

Qil Pump

TORQUE WRENCH SETTINGS

Qil filter:type . ........... ..

Maximum working pressure . .
Relief valve setting .. .. ..

Canister to withstand .. . ... ..
Element filtration area . . ... ..

Canister diameter .. .. ... ..
Canister length .

Canister case material thickness

Adagtor thread ... ...... ...

OQilpump .o
Quter rotor outside diameter ...
Quter rotorwidth ... ... ..

[nner rotor width .. ... . o

Clearance outer rotor to body . ..

Material ... ... ...

Qil pump body rotor bore . .. ..
Endfloat .. . ..

2 horn clearance
3 hornclearance . ... ...

For the Torque wrench settings, refer to the front of the relevant section.

05—8

Full flow disposable canister

100 Ib/in?

13 to 16 Ib/in? {0.90 to 1.1 kgflem?)
17.60 kgffcm? (250 Ib/in?} pressure

36555 cm? (661 Ib/in?)

95,70 mm (3.78 in)

148,00 to 145,50 mm {5.827 to 5,728 in)
24 SWG

1in 12 UNF— 2B

Rotor type

69825 to 69,774 mm {2 74910 2.747 in)
27.97510 27,962 mm (1.1014 10 1.1009 in}
27.97610 27,962 mm (1,1014 10 1.1009 in)
0.7 mm (0.010in)

Cast iron grade 12

69,951 to 69,826 mm (2.7639 t0 2.7529 in)
0,1 mm (0.005 in)

0,2 mm (0.010in)

0.2 mm (0.010in)
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GENERAL FITTING INSTRUCTIONS

GENERAL FITTING
INSTRUCTIONS

Precautions against damage

Always fit covers to protect the wings before
commencing work in the engine
compartment. Cover the seats and carpets,
wear clean overalls and wash your hands or
wear gloves before working inside the car.
Avoid spilling hydraulic fluid or battery acid
on paintwork. Wash off with water
immediately if this occurs.

Use polythene sheets in the boot to protect
carpets.

Always use a recommended service tool, or
a satisfactory equivalent, where specified.
Protect temporarily exposed screw threads
by replacing nuts or fitting plastic caps.

Safety precautions

Whenever possible use a ramp or pit when
working beneath a car, in preference to
jacking. Chock the wheels as well as
appiying the handbrake.

Never rely on a jack alone to support a car.
Use axle stands or blocks carefuily placed at
the jacking points to provide a rigid location.
Ensure that a suitable form of fire
extinguisher is conveniently located.

Check that any lifting equipment used has
adequate capacity and is fully serviceable.
Inspect power leads of any mains electrical
equipment for damage, and check that it is
properly earthed.

Disconnect the earth (grounded) terminal of
a car battery.

Do not disconnect any pipes in the air
conditioning refrigeration system, If fitted,
unless trained and instructed to do so. A
refrigerant is used which can cause
blindness if allowed to contact the eyes.
Ensure that adequate ventilation is provided
when volatile de-greasing agents are being
used

CAUTION: Fume extraction equipment
must be in operation when
trichlorethylene, carbon tetrachloride,
methylene chloride, chloroform, or
perchlorethylene are used for cleaning
purposes.

Do not apply heat in an attempt to free stff
nuts or fittings; as well as causing damage
to protective coatings, there is a risk of
damage to electronic equipment and brake
lines from stray heat.

Do not leave tools, equipment, spilt oil, etc.,
around or on work area.

Wear protective overalls and use barrier
creams when necessary

Preparation

Before removing a component, clean it and
ds surrounding area as thoroughly as

possible.
Blank off any openings exposed by
component removal, using greaseproof

paper and masking tape

Immediately seal fuel, oil or hydraulic lines
when separated, using plastic caps or plugs,
to prevent loss of fluid and entry of dirt.
Close the open ends of oilways, exposed by
component removal, with tapered hardwood
plugs or readily visible plastic plugs.
Immediately a component is removed, piace
it in a suitable container, use a separate
container for each component and it
associated parts.

Before dismantling a component clean it
thoroughly with a recommended cleaning
agent; check that the agent is suitable for all
materials of component.

Clean the bench and provide marking
materials, labels, containers and locking
wire before dismantling a component.

Dismantling

Observe  scrupulous  cleanliness  when
dismantling cormnponents, particularly when
brake, fuel or hydraulic system parts are
being worked on.

A particle of dirt or a cloth fragment could
cause a dangerous maifunction if trapped in
these systems.

Blow out all tapped holes, crevices, oilways
and fluid passages with an air line. Ensure
that any ‘O° rings used for sealing are
correctly replaced or renewed if disturbed.
Mark mating parts to ensure that they are
replaced as dismantled. Whenever possible
use marking ink, which avoids possibilities
of distortion or initiation of cracks, liable if
centrepunch or scriber are used.

Wire together mating parts where necessary
to prevent accidental interchange (e.g. roller
bearing components).

Wire labels onto all parts which are to be
renewed, and 1o parts requiring further
inspection  before  being passed for
reassembly; place these parts in separate
containers from those containing parts for
rebuild.

Do not discard a part due for renewal until
after comparing it with a new part, to ensure
that its correct replacement has been
abiained

Inspection — General

Never inspect a component for wear or
dimensional check unless it is absolutely
clean; a slight smear of grease can conceal
an incipient failure. When a component is to
be checked dimensionally against figures
quoted for it, use correct equipment
(surface plates, micrometers, dial gauges,
etc) in serviceable condition. Makeshift
checking egquipment can be dangerous.
Reject & component if its dimensions are
outside the limits quoted, or if damage is
apparent. A part may, however, be refitted if
its critical dimension is exactly limit size,
and is otherwise satisfactory.

Use Plastigauge 12 Type PG-1 for checking
beanng surface clearances.

Directions for its use. and a scale giving
bearing clearances in 0,00025 mm
{0.0001 in) steps are provided with it.

Ball and roller bearings

NEVER REPLACE A BALL OR ROLLER
BEARING WITHOUT FIRST ENSURING
THAT IT IS iIN AS-NEW CONDITION.

Remove all traces of lubricant from &
bearing under inspection by washing it in
petrol or a suitable de-greaser; maintain
absolute  cleanliness  throughout  the
operations

inspect visually for markings of any form on
rolling elements, raceways, outer surface of
outer rings or inner surface of inner rings.
Reject any bearings found to be marked,
since any markings in these areas indicates
onsel of wear.

Holding the inner race between fingers and
thumb of one hand, spin the outer race and
check that it revolves absolutely smoothly.
Repeat, holding the outer race and spinning
the inner race.

Rotlate the outer ring with a reciprocating
motion, while hoiding the inner ring; fee! for
any check or c¢bstruction to rotation, and
reject the bearing if action is not perfectly
smooth.

Lubricate the bearing generously with
lubricant appropriate to installation. Inspect
shaft and bearing housing for discolouration
or other marking suggesting that movement
has taken place between bearing and
seatings.

If markings are found use Loctite in
installation of replacement bearing

Ensure that the shaft and housing are clean
and free from burrs before fitting the
bearing

If one bearing of a pair shows an
imperfection it is generally advisable ic
renew both bearings; an exception could be
made only if the faulty bearing had covered
a low mileage, and it could be established
that damage was confined to it. When fitting
bearing to shaft, apply force only to inner
ring of bearing, and only to outer ring when
fitting into housing (Fig. 1},

E@wﬁ% 3
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Fig. 1

In the case of grease-lubricated bearings
{e.g. hub bearings) fill the space between
the bearing and outer seal with a
recommended grade of grease before fitting
the seal.

Always mark components of separable
bearings (e.g. taper-roller bearings) in
dismantling, to ensure correct reassembly.
Never fit new rollers in a used cup.

Oil seals

Always fit new nil seals when rebuilding an
assembly. [t is not physically possible 1o
replace a seal exactly as it had bedded
down

Carefully examine the seal before fitting to
ensure that it is clean and undamaged.
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Smear sealing lips with clean grease, pack
dust excluder seals with grease, and heavily
grease duplex seals in cavity between
sealing hps.

Ensure that seal spring, if provided, is
corractly fitted.

Place lip of seal towards fluid to be sealed
and slide into position on shaft, using fitting
sleeve {(Fig 2) when possibie to protect
sealing lip from damage by sharp corners,
threads or splines. If fitting sieeve is not
available, use plastic tube or adhesive tape
1o prevent damage to sealing lip.

7l

Ty s
o

Fig. 2

Grease the outside diameter of the seal,
place it square to the housing recess and
press it into position, using great care and if
possible a 'bell piece’ {Fig. 3) to ensure that
seal i$ not tilted. (In some cases it may be
preferable to fit the seal to the housing
before fitting to the shaft) Never let the
weight of an unsupported shaft rest in a
seal.

JO7 002

JO7 003

If correct service toel is not available, use a
suitable  drift  approximately 0,4 mm
(0.015 in) smaller than the cutside diameter
of the seal. Use a hammer VERY GENTLY on
the drifi if a press is not suitable.

Press or drift a seal in to the depth of
housing if the housing is shouldered, or
flush with the face of the housing where no

shoulder is provided.

NOTE: Most cases of failure of leakage or
oil seals are due to careless fitting, and
resulting damage to both seals and sealing
surfaces. Care in fitting is essential if good
results are to be obtained.

Joints and joint faces

Always use the correct gaskels where they
are specified.

Use jointing compound  only
recommended. Otherwise fit joints dry.
When jointing compound is used, apply in a
thin uniform film to metal surfaces; take
great care to prevent it from entering
oilways, pipes or blind tapped holes.
Remove all traces of cld jointing materials
prior to reassembly. Do not use a tool which
could damage joint faces

when

07—2

Inspect joint faces for scratches or burrs and
remove with a fine file or oli-stone; do not
allow swarf or dirt to enter tapped holes or
enclosed parts. Blow out any pipes,
channels or crevices with compressed air,
renewing any ‘O’ rings or seals displaced by
air blast.

Flexible hydraulic pipes. hoses

Before removing any brake or power
steering hose, clean end fittings and area
surrounding them as thoroughly as possible.
Obtain appropriate blanking caps before
detaching hose end fittings, so that ports
can be immediately covered to exclude dirt.
Clean hose externally and blow through with
airline.  Examine carefully for cracks,
separation of plies, security of end fittings
and external damage. Reject any hose found
faulty.

When refitting hose, ensure that no
unnecessary bends are introduced, and that
hose is not twisted before or during
tightening of union nuts.

Containers for hydraulic fluid must be kept
absolutely clean.

Do not store hydraulic fluid in an unsealed
container. It will absarb water, and fluid in
this condition would be dangerous to use
due to a lowering of its boiling point.

Do not allow hydraulic fluid to be
contaminated with mineral oil, or use a
container which has previcusly contained
mineral oi.

Do not re-use fluid bled from system.
Always use clean brake fluid, or a
recommended  alternative, to clean
hydraulic components.

Fit a blanking cap to a hydraulic union and a
plug to its socket after removal to prevent
ingress of dirt.

Absolute cleanliness must be observed with
hydraulic compenents at all times.

After any work on hydraulic systems, inspect
carefully for leaks underneath the car while
a second operator applies maximum

" pressure to the brakes (engine running) and

operates the steering.

Metric bolt identification

An 1SO metric bolt or screw, made of steel
and larger than 8 mm in diameter can be
identified by either of the symbols ISO M or
M embossed or indented on top of the head
(Fig. 4).

JO7 004

Fig. 4

In  addition to marks to identify the
manufacture, the head is also marked with
symbols to indicate the strength grade e.g.
8.8, 10.9, 12.9, or 149, where the first

figure gives the minimum tensile strength of
the bolt material in tens of kgf/mm?,

Zinc plated 1SO metric bolts and nuts are
chromate passivated, a greenish-khaki 1o
gold-bronze colour.

Metric nut identification

A nut with an 1SO metric thread is marked
on one face {1, Fig. B) or on one of the flats
(2, Fig. 5) of the hexagon with the strength
grade symbol 8, 12 or 14, Some nuts with a
strength 4, 5 or 6 are also marked and
same have the metric symboi M on the flat
opposite the strength grade marking

4 R
\ /
L

\TANELINEL RN
Fig. B

A clock face system (3, Fig. 5] is used as an
alternative method of indicating the strength
grade. The external chamfers or a face of
the nut is marked in a position relative to the
appropriate hour mark on a clock face to
indicate the strength grade.

A dot is used to locate the 12 o'clock
position and a dash 1o indicate the strength
grade. If the grade is above 12, two dots
identify the 12 o'clock position.

Hydraulic fittings — Metrification

WARNING: METRIC AND UNIFIED
THREADED HYDRAULIC PARTS.
ALTHOUGH PIPE CONNECTIONS TO
BRAKE SYSTEM UNITS INCORPORATE
THREADS OF METRIC FORM, THOSE
FOR POWER ASSISTED STEERING ARE
OF UNF TYPE. IT IS VITALLY
IMPORTANT THAT THESE TWO
THREAD FORMS ARE NOT CONFUSED,
AND CAREFUL STUDY SHOULD BE
MADE OF THE FOLLOWING NOTES.

Metric threads and metric sizes are being
introduced into motor vehicle manufacture
and some duplication of parts must be
expected. Although standardization must in
the long run be good, it would be wrong not
to give warning of the dangers that exist
while UNF and metric threaded hydraulic
parts continue together in service.

Fitting UNF pipe nuts into metric ports and
viceversa  shoutd not happen, but
experience of the change from BSF to UNF
indicated that there is no certainty in relying
upon the difference in thread size when
safety is involved.

To provide permanent identification of
metric parts 1s not easy but recognition has
been assisted by the following means:

All metric pipe nuts, hose ends, unions and
bleed screws are coloured black. ‘
The hexagon area of pipe nuts is indented
with the letter ‘M’

Metric and UNF pipe nuts are slightly
different in shape.
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NOTE: In Figs. 6 to 9, A indicates the
retric type and ‘B’ the UNF type.

The metric female nut is always used with a
trumpet flared pipe and the metric male nut
15 always used with a convex flared pipe
{Fig. 6)

JO7 006

All metric ports in cylinders and calipers
have no counterberes, but unfortunately a
few cylinders with UNF threads also have no
counterbore. The situation is, all ports with
counterbores are UNF, but ports not
counterbored are most hkely to be metric
(Fig. 7).

(el (ele)

Jo7 007
Fig. 7

The colour of the protective plugs in
hydraulic ports indicates the size and the
type of the threads, but the function of the
plugs 1s protective and not designed as
positive identification. In production it is
difficult to use the wrong plug but human
error must be taken into account

The plug colours and thread sizes are:

UNF
RED £in x 24 UNF
GREEN Zin x 20 UNF
YELLOW Fin x 20 UNF
PINK 2in x 18 UNF

METRIC
BLACK 10x 1T mm
GREY 12X 1 mm
BROWN 14 x 1,5 mm

Hose ends differ slightly between metric and
UNF {Fig. 8).

T
A, ..

Fig. 8

Gaskets are not used with metric hoses.

The UNF hose is sealed on the cylinder or
caliper face by a copper gasket but the
metric hose seals against the bottom of the
port and there is a gap between faces of the
hose end and cylinder (Fig. 9}

T 07 009

Pipe sizes for UNF are in, Zin, and &in
cutside diameter

Metric pipe sizes are 4,76 mm, 6 mm and
8mm.

4,75 mm pipe is exactly the same as % in
pipe

6 mm pipe is 0.074in smaller than £in
pipe.

8 mm pipe is 0.002 in larger than % in pipe.
Convex pipe flares are shaped differently for
metric sizes and when making pipes for
metric equipment, metric pipe flaring tools
must be used.

The greatest danger les with the confusion
of 10mm and § in UNF pipe nuts used for
Zin {or 4,75 mm) pipe. The £ in UNF pipe
nut or hose can be screwed into a 10 mm
port but is very slack and easily stripped. The
thread engagement is very weak and cannot
provide an adequate seal. The opposite
condition, a 10mm nut in a 3in port, is
difficult and unlikely to cause trouble. The
10 mm nut will screw in 1% or two turns
and seize. It has a crossed thread ‘feel’ and
it is impossible to force the nut far enough
to seal the pipe. With female pipe nuts the
position is of course reversed.

The other combinations are so different that
there is no danger of confusion.

Keys and keyways

Remave burrs from edges of keyways with a

fine file and clean thoroughly before
attempting to refit key.
Clean and inspect key closely. keys are

suitable for refitting only if indistinguishable
from new, as any indentation may indicate
the onset of wear.

Split pins

Fit new split pins throughout when
replacing any unit.

Always fit split pins where split pins were
originally used. Do not substitute spring
washers, there is always a good reason for
the use of a split pin.

All split pins should be fitted as shown in

Fig. 10 unless otherwise stated.
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Tab washers

Fit new tab washers in all places where they
are used. Never replace a used tab washer
Ensure that the new tab washer is of the
same design as that replaced.

Nuts

When tightening up a slotted or castellated
nut never slacken it back to insert split pin
or locking wire except in  those
recommended cases where this forms part
of an adjustment. If difficulty is experienced,
alternative washers or nuts should be
selected, or washer thickness reduced.

Where self-locking nuts have been removed
it 1s advisable to replace them with new
ones of the same type.

NQTE: Where bearing pre-load is involved
nuts should be tightened in accordance
with special instructions.

Locking wire

Fit new locking wire of the correct type for
all assemblies incorporating it.

Arrange wire so that its tension tends to
tighten the bolt heads, or nuts, to which it is
fitted

Screw threads

Both UNF and Metric threads to 1SQ
standards are used. See below for thread
identification.

Damaged threads must always be
discarded. Cleaning up threads with a die or

tan

tap impai
of the threads and is not recormmended.
Always ensure that replacement bolts are at
least equal in strength to those replaced.

Do not allow oil, grease or jointing
compound to enter blind threaded holes.
The hydraulic action on screwing in the bolt
oi stud could split the housing.

Always lighten a nut or belt to the
recommended lorgue figure. Damaged or
corroded threads can affect the torgue
reading.

To check or re-tighten a bolt or screw to a
specified torque figure, first slacken a
quarter of a turn, then re-tighten to the
correct figure. Always oil thread hghtly
before tightening to ensure a free running
thread, except in the case of self-locking
nuts.

mnairs 1the siranoth and closeness of fit
rs ing srengin and Ciosengss o

Unified thread identification bolts

A circular recess is stamped in the upper
surface of the bolt head {1, Fig. 11).

JO7 011

Fig. 11

Nuts

A continuous line of circles is indented on
one of the flats of the hexagon, parallel to
the axis of the nut {2, Fig. 11)

Studs, brake rods, etc.

The component is reduced to the core
diameter for a short length at its extremity
{3, Fig. 11).
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GENERAL FITTING INSTRUCTIONS

TOWED RECOVERY

The car may be towed by another vehicle
provided the following precautions are
taken:

1. The gear box oil is at the correct level.

2. The gear lever is in neutral, and the
ignition key is in position "1’

3. The towing speed should not exceed
48km/h {30 mph} and the towing
distance should be limited to 48 km
(30 miles).

4. The registration number of the towing
vehicle and an ‘ON TOW' sign or warning
tnangle must be displayed in &
prominent position on the rear of the
vehicle being towed.

WARNING: WHEN THE ENGINE IS NOT
RUNNING THE STEERING WILL NG
LONGER BE POWER ASSISTED, AND
THE BRAKE SERVO WILL BECOME
INEFFECTIVE AFTER A FEW
APPLICATIONS OF THE BRAKES.
THEREFORE BE PREPARED FOR
RELATIVELY HEAVY STEERING, AND
THE NEED FOR INCREASED BRAKE
PEDAL PRESSURE.

if the distance 10 be towed will exceed
48 kim (30 miles) then the car should be
towed with the rear wheels clear of the
ground or the propellor shaft disconnected
from the final drive input flange.

If the propellor shaft is disconnected then it
must be firmly secured away from the final
drive flange.
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GENERAL FITTING INSTRUCTIONS

TAPER ROLLER BEARING — FAULT DIAGNOSIS

CONDITION OF BEARING

CAUSE

REMEDY

J31-048
Fig. 12
Good Bearing
Improper handling or tool usage Reptace the bearing
J5+050
Fig. 13
Bent cage
Improper handling or tool usage Replace the bearing
15105
Fig. 14
Bent cage
Marks on roller ends due to overheating. Replace the bearing. Check the seals and
@ % Lubricant faiture or averloading. ensure that the bearing is properly fubricated
15052
Fig. 15
Galling
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GENERAL FITTING INSTRUCTIONS

CONDITION OF BEARING

CAUSE

REMEDY

Jor053

Fig. 16
Step wear

Wear on the roller ends caused by fine
abrasives

Clean all components and housing. Check
the seals and bearings and replace if
leaking, rough or neisy.

151-0%

Fig. 17
Etching

The bearing surfaces are grey or greyish
black in colour. With the rollers and track
rmaterial being etched away usually related
to rofler spacing

Replace the bearings, check the seals and
also ensure there is adequate lubrication.

Ehiheii)

Fig. 18
Misalignment

Outer track misalignment usually due to a
foreign body under the track.

Clean all components and replace the
bearing and ensure that the new track is
correctly seated.

156

Fig. 19
Indentations

Surfaces are depressed on the race and the
track caused by hard particles of foreign
material.

Clean all parts and housings, check the seals
and replace if rough or noisy



ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR


GENERAL FITTING INSTRUCTIONS

CONDITION OF BEARING

CAUSE

REMEDY

Flaking of the suface material due to fatigue.

Replace the bearing and clean all related
components.

51057
Fig. 20
Flaking
Surface indentations in track caused by Replace the bearing if rough or noisy.
rollers either vibrating or impact loading
while the bearing Is not rotating.
J51-058
Fig. 21
Indentations
Wear around the cutside diameter of the Replace the bearings and check the
cage and roller pockets caused by poor conditions of the seals.
lubrication and abrasive material.
131059
Fig. 22
Cage wear
Marks on track and rollers caused by fine Clean all components and housings. Check
abrasives. the seal and bearing condition and replace if
leaking or noisy.
J51-060

Fig. 23
Roller wear
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GENERAL FITTING INSTRUCTIONS

CONDITION OF BEARING

CAUSE

REMEDY

151061

Fig. 24
Discolouration

Discoiouration ranges from black to light
brown caused by motsture or incorrect use
of lubricants.

Re-use bearings if stains can be removed by
light polishing or if no evidence of
overheating is apparent. Check the seal and
other component part condition.

51007

Fig. 25
Heat discolouration

Heat disceleuration ranges from blue to
faint yellow resulting from overload or
incorrect lubricant. As excessive heat can
cause softening of tracks and rollers, check
be drawing a fine file over a softened area.
If faultly the file with grab and cut metal, if it
remains hard the file will skid over the
suface without removing any material.

Replace the bearings and seals if any heat {
damage is evident.

J51-065

Fig. 26
Cracked race

Race ¢racked due to incorrect fitment to
shaft, tipping or poor seating.

Replace the bearing and check the condition
of the seals. ‘

15060

Fig. 27
Rotating track and
inner race
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Removal of material due to slippage. This
can be caused by poor fits, incorrect
lubrication, overheating, overloading and
poor assembly

Replace bearings and clean all related parts,
check the fit and ensure the replacement
bearings are the correct type. Raplace the
shaft or housing if damaged.
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GENERAL FITTING INSTRUCTIONS

CONDIT!ON OF BEARING

CAUSE

REMEDY

Fig. 28
Fretting

10-063

Corrosion caused by small movement of
companents with no tubrication.

Replace the bearing, check the seals for
leakage and ensure there is adequate
lubrication.

Fig. 29
Seizure

451-066

Caused by lack of lubrication, excessive loads
on the ingress of foreign matter.

Change the bearings. Check the seals for
wear and ensure there 1s adequate
ubrication.
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JACKING, LIFTING AND TOWING

LIFTING AND JACKING

Stands

When carrying out any work on the car
which requires a wheel to be raised (apart
from a simple wheel change) it is essential
that the jack is replaced by a stand, located
by the }acking spigot, to provide a secure
support for the car.

Jacking Points (Fig. 1)

The jack provided in the car's tool kit
engages with spigots situated helow the
body side members, in front of the rear
wheels and behind the front wheels

Always chock wheels as well as applying
handbrake when using the jack.

Fig. 1

Workshop Jack

Front — cne wheel (Fig. 2

Jack under the lower spring support pan,
using a suitable wooden block on the jack
head. Place a stand in position at the
adjacent spigot when the wheel is raised.

Fig. 2

Rear — one wheel (Fig 3)

Locate the jack with a wooden block on its
head, under the cuter fork of the wishbone
at the wheel to be raised. Take care to avoid
damage tc the aluminium alloy hub carrier
or to the grease nipple fitted to it. Place a
stand under the adjacent jacking spigot
when the wheel is raised.

J0g 002

Fig. 3

Front — both wheels {Fig. 4}

Place the jack, with a woaden block on its
head, centrally under the front suspension.
Place stands under both front jacking

spigots when the car is raised.

Jog 003

Fig. 4

Rear — both wheels {Fig. 5)

Place a suitable shaped wooden block
between the jack head and the plate in the
centre of the rear crossmember, ensuring
that the jacking load is not applied to the
flanges of the plate. Place stands under both
rear jacking spigots when the car is raised.

Fig. 5

Lifting
Locate lifting pads at the four jacking
spigots.

TOWED RECOVERY

The car may be lowed by another vehicle
provided the following precautions are
taker:

1. The gearbox oil is at the correct level.

2. The gear lever is in Neutral, and the
ignition key is in position "1’

3. The towing speed should nol exceed
48 km/h {30 m.p.h.) and the towing
distance should be limited 1o 48 km (30
miles}

4. The registration number of the towing
vehicle and an ‘'CN TOW’ sign or warning
triangle, must be displayed in a
prominent position on the rear of the
vehicle being towed

WARNING: WHEN THE ENGINE IS NOT
RUNNING THE STEERING WILL NO
LONGER BE POWER ASSISTED, AND
THE BRAKE SERVO WILL BECOME
INEFFECTIVE AFTER A FEW
APPLICATIONS OF THE BRAKES.
THEREFORE BE PREPARED FOR
RELATIVELY HEAVY STEERING., AND
THE NEED FOR INCREASED BRAKE
PEDAL PRESSURE.

If the distance to be towed will exceed
48 km {30 miles) then the car should be
towed with the rear wheels ciear of the
ground or the propellor shafl disconnected
from the final drive input flange.

If the propellor shall is disconnected then it
must be firmly secured away from the final
drive flange.
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RECOMMENDED LUBRICANTS

Engine Oil — Recommended S.A.E. Viscosity Range/Ambient Temperature Scale

I

UI IOWISO ISw/AO lSw/SO 20w/40 20w/ 50
JHI

il

T ¥
°C -0 -20 0 10 20 30 40
' 4 4 e Fy A A
o v v A4 v v v v v v A A v
F -20 -0 o 20 30 40 S0 60 70 BO 90 100
309 -001A
Fig. 1

Temperature SAE Viscosity Approved Brands Available in UK for
Component — Model Range Specification Rating Temperatures Above —10°C (14°F)

Lithium Grease,
NLCIL
Consistency No. 2

Engine Above —10°C (14°F) | BLSO OL.02 TOW/50, 15W/B0, | Unipart Super Multigrade, BP Super
Distributor or 20W/40, 20W/B0 | Viscostatic, Castrol GTX, Duckhams
—20°Cto 10°C MIL-L-2104 B 10W/30, 10W/40, | Q Motor Oil, Esso Uniflow,
Qil Can (—4°F 10 50°F) or 10W/60 Fina Super Grade, Mobiloil*Super,
Below —10°C{14°F) | AP SE BW/20, 5W/30 Shell Super Qil, Texaco Havoline
Manual Gearbox — BP gear oil SAE 80EP, Shell spirax 80EP,
All MIL-L-Z105A, SAE 80 Castrol Hypoy, Duckhams Hypoid 80,
Al APIGL4 Esso gear oil GX 85W/140,
Mobilube HD 80
Powr-Lok Differential
— Initial Fill All 90 Shell Spirax Super 90,
— Refill All Use only 90 Shell Spirax Super 90,
approved brands BP Gear Oit 1453, BP Limslip Gear Qi
of fluid 90/1, Castrol G722, Castrol Hypoy LS,
specially Duckhams Hypoid 80 DL, Texaco 3450
formulated Gear Q1l,
for Powr-Lok Veedol Multigear Limited Slip SAE 90
Power Assisted All Type G — BP Autran G, Castrol TQF, Duckhams
Steering Q-Matic, Esso Glide Type G
Fina Purfimatic 33F, Mobil AT210,
Shell Donax TF, Texaco Texamatic Type G
Grease Points — All All Muitipurpose — BP Energrease L8, Castrol LM,

Duckhams LB 10, Esso Multipurpose H.
Fina Marson HTL2, Mobilgrease MP,
Shell Retinax A, Texaco Marfak

COOLING SYSTEM
Additive

Anti-freeze

Barr's Leak Inhibitor, 1 sachet per car
BP Type HS25 Bluecol,

", Union Carbide UT 184 or Unipart Universal

If these are not available, phosphate free anti-freeze conforming to
specification B§31560 or 3162 may be used.
Concentration — UK and RHD export markets only 40% sp.gr 1,065
In North America use Jaguar Part No. ZVW 244101

All other markets

556%sp.gr 1,074

In territories where anti-freeze is unnecessary the cocling system must be filled with a
solution of Marston Corrosion inhibitor Concentrate SQ36.

Always top-.p the cooling system with recommended strength of anti-freeze or Corrosion

Inhibitor, NEVER with water only.
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RECOMMENDED LUBRICANTS

Imperial us
CAPACITIES Litres Pints Quarts
Engine refill {including filter) 8,60 15 9
{excluding filter} 7.95 14 5.8
Automatic transmission unit from dry 10,60 18.60 11.2
Drain and refill 3.30 7 420
Manual gearbox 1,40 2.50 1.60
Final drive unit 1.50 275 1.65
Cooling system including reservoir and air
conditioning: Initial fill from dry 11,60 | 20.50 12.3
Drain and refiti 9,90 1760 10.6
Washer bottle 2,60 4.58 275
Washer bottle {(headlamp wash/wipe) 5,40 9.50 5.70
Fuel tank a1 20 gal 24 gal
DIMENSIONS mm Inches
Wheelbase 2591 102
Track: Front 1482 58.4
Rear 1504 592
Overall length: European cars 4764 187.6
USA and Canada 4859 191.3
Overall width 1793 70.6
Overall height 1261 49.6
Turning circle between walls 12,6 m 41ft 4in
kerbs 12.0m 39ft 4in
Ground clearance: kerb condition 140 5.5
WEIGHTS AND FUEL REQUIREMENTS
UK AND EUROPEAN MODELS kg b
Kerb weight 1660 36562
l-;ronl axle weight 873 1921
Rear axle weight 787 1731
Gross vehicle weight 2010 4422
*Gross car weight 3510 7722
Maximum permitted front axle load 980 2156
Maxmimum permitted rear axle load 1070 2364

* Gross car weight is the gross vehicle weight plus maximum traiier weight.
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RECOMMENDED LUBRICANTS

FEDERAL MODELS kg b
Gross vehicle weight rating 2040 4487
Gross axle weight rating — Front 982 2161
Gross axle weight rating — Rear 1057 2326
Front axle weight 906 1993
Rear axle weight 806 1774
Kerb weight 1721 3787
CANADIAN MODELS kg b
Gross vehicle weight 2035 4477
Front axle weight 980 21b6
Rear axle weight 1055 2321
ALL MABKETS kg Ib
Trailer weight maximum — braked 1500 3300
unbraked 750 1650

Maximum permitted luggage compartment load with b passengers is 70 kg {154 .3 |b).

FUEL REQUIREMENTS

Only cars with 'S’ compression ratio engine require 97 octane fuel.

Cars with ‘L compression ratio engines should use 94 octane fuel.

In USA use unleaded fuel with a minimum octane rating of 91 RON.

In the United Kingdom, use "4 Star” fuel.

If. of necessity, the car has to be operated on lower octane fuel, do not use full throttle otherwise detonation may occur with resultant piston

trouble.

RECOMMENDED HYDRAULIC FLUID

Braking System
Castrol-Girling Universal Brake and Clutch fluid This fluid exceeds SAE J1703/D specification.

NOTE: Check all pipes in the brake system at the start and finish of each winter period for possible corrosion due to salt and grit used on the
roads.
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MAINTENANCE

MAINTENANCE SUMMARY—UK & EUROPE

Interval in Kilometres x 1000 1.6 12 24
QPERATION Interval in Miles x 1000 1 7.5 15
PASSENGER COMPARTMENT
Fit proteclion KiL oo X X X
Check condition and securny of seats and seat belts X X X
Check operation of seal bell warning system X
Check foolbrake operation ... o X X X
Drive on lifi, stop engine ... i e e X X X
Check operation of lamps X
Check operation ol horns ... ... ‘ X
Check operation of warning indicalors ... e X
Check gperation of windscreen wipers ... e . X
Check operation of windscreen washers . . X
Check securily of handbrake — release fully after checkmg X X X
Chock rear-view mirrors lor security and function X
Check operation of bool lamp .. ... . i X
EXTERIOR
Open bonnetl — it wing covers X X X
Raise Il to convenmient working he\ghl W\th Wheels free to rotate X X X
Mark stud to wheel relationship X X
Remove fiont wheels ... .. O R e X
Remove(oadwhee\s—ﬁomand|ea| I X
Check that tyres are the correcl size and type e X X X
Check tyre tead depth ... e e X X X
Check tyres visually for external Eumps bulges and unevenwear ... X X X
Check lyres visually for external exposure of ply or cord X X X
Check/adjust tyre pressures  ................. X X X
Inspect brake pads for wear and discs for (.oncln X X
Adjust front hub bearing end-float ... ... X
Grease hubs ... [P X
Check for oil leaks from steering and fimd Ieaks hom suspension wslem X X X
Check condition and security of steering unit joints and gaiters X X X
Refit road wheels in original position X X
Check tightness of road wheel fastenings ... L e X X X
UNDERBODY
Raise Hil Lo convenient RBIGRL X X X
Drain engine ol T . X X X
Check/iopupgearboon PP . e X X X
Change gearbox oil e X
Grease all points excluding hubs ... R D S . X X
Check/top-up rear axle/final drive ol L . X X X
Check visually hydraulic hoses, pipes and unions for cha ing, uacks ledks dﬂd corrosion X X X
Check exhaust system for leakage and secunty X X X
Lubricale handbrake mechanical linkage and cables X X X
Check condition of handbrake pads  ........ [ X
Check lightness of propshaft coupling bolts ... D X X
Check securily of accessible engine mountings L P X
Check condition and securily of steering unit, joints and gaﬂers X X X
Check security and condition of suspension fixings X X X
Check steering rack for oil leaks ... X b X
Check power sleering for leaks, hydraulic pipes and unions for (,hdfll’]g corrosion and security X X X
Check shock absorbers for fluid leaks X X X
Renew engine oll filter element e X X
Refitengmedrainplug ... ... . X X X
Check lor oil leaks — engine and transmission X X X
Lower Bt ..o . X X X
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MAINTENANCE

MAINTENANCE SUMMARY — UK & EUROPE

Interval in Kilometres x 1000 1.6 12 24
OPERATION Interval in Miles x 1000 1 7.5 15

ENGINE COMPARTMENT
Fit exhaust extractor pipe ... oo .
Fillengine with ot ... oo
Lubricate accelerator control linkage and pedal plvot [T . R o
Renew air cieaner element . R
Check security of accessible enging moummgs
Check driving belts; adjustorrenew ................. .. [ o
Check and adjust sparkplugs  .......... T,
Renew spark plUgS . .
Checkfop-up batlery electrolyte
Clean and grease battery connections
Check/top-up clutch fluid reservorr ...,
Check/top-up biake fluid reservoir ........ R
Check brake servo hosels) for security and condmon ..................... .
Check/top-up windscreen washer reservolr ... ... .
Cheek cooling and heater system for leaks and hoses for secumy and Lonch tion
Check/top-up cooling sysiem ... L A
Renew fuel filter
Clean engine breather filter (vvhena apph(,able)
Check crankcase brealhing system for leaks, hoses for securi ydnd (,(md|t<on o e . X
Check/top-up fluid in power steering reservoir; check security and condition
of oll pressure hose atoil filter ... B
Run engine and check for sealing of oil hlter stop engine U
Check/lop-up engine ol .................
Connect electronic instruments and check data .
Lubricate distributor {not cam wiping pad) —runengine ... . ..
Check ignition timing . e U
Check distributor automatic advance ...... [ .
Check advance increases as vacuum pipe 1s reconneclcd I

<
=
>

=
>
>

XXX X X
PPN XX

<COXOXOX XX X X
>
hod

N

X} X

=
RKOXOK XK XX XX

XX X X X
=

DOOR AND WINDOW MECHANISMS
Lubricate all locks, hinges and door check mechanisms (nol steering lock)
Check operation of all docr, bonnet and boot locks o e
Check operation of window controls .............. .
Check and if necessary renew windscreen wiper blades . U

> X
>

UNDER BONNET
Check/adjust engine idle speed; stop engine — disconnect instruments
Check power sleering system for leaks, hydraulic pipes and unions for chafing dnd COrrosion
Check for oil leaks rom engine and transmission  .................. .. e
Re-check tension if driving belt has been renewed ............ .. ........
Remove Wing COVers ...
Fill in details and fix appropriate Umpall undeubonnet stickers . R o o
Close bonnet e
Rermove exhaust extractor pipe ............. P

>xX

KR XK XK XK XK X X
RO X X XX X

XXX X

SPARE WHEEL
Remove sparewheel . ...
Check that tyre complies with manufactule! $ speuﬁcauora T
Check tyre tread deplh P .

>
o=
>
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MAINTENANCE SUMMARY — UK & EUROPE

C

interval in Kilometres x 1000 1.6 12 24
OPERATION Interval in Miles x 1000 1 7.5 15
SPARE WHEEL cont.
Check tyre visually for external exposure of cord orply ... X X X
Check tyre visually far external lumps or bulges ... e X X X
Check/adjust tyre pressure  ........... X X X
Refit spare wheel X X X
MISCELLANEQUS
Check/adjust headlamp alignment X X
Check/adjust front wheet alignment X X
Drive off hlt . L X X X
Carry out road ot |o\|er lest O X X X
Check operation of seat bell inertia mechamsm X X X
Ensure cleanhiness of controls, door handies, steering Wheel etc X X X
Remove protection kit ... X X X
Report additional work requined ..o X X X

, At 18 month intervals
m Renew brake fluid
At 48 000 km (30 000 miles) intervais
Change final drive oil
Change coolant ensuring that the correct anti-fresze content is present upon replenishment, i.e. 40% all UK and RHD export markets,

55% alt other markets.
Change gearbox oll

At 3 years or 60 000 km {37 500 miles} intervals — whichever is the sooner

Renew all fluid seals in hydraulic system; examine and renew if necessary all flexible hoses
Examine working surfaces of master cylinder and calipers. Renew if necessary

OPTIONAL SERVICES

Interval in Kilometres x 1000 12 24
OPERATION Interval in Miles x 1000 75 15

Check 0peration Of JAMPS ... e e
Check operation of horns ... .. F U [ e
Check operation of warning indicators ... e
5 Check operation of WINASCIEEN WIDEIS ... .o e
m Check operation of windsCreen WaSHBIS ... ... . .
Check operation of window controls ... [ X
Check sunroof and controls for correct operation (if fitted) ... ... R
Check operation of headlamp wipe/wash (if fitted)

Check rear view mirrors for security and function

Check operation of bool [amp ... . e
Check/lop-up WINASCreen WASNET TESBIVOIT ... it it e
Check/top-up COOlNG SYSIBM ... o s U
Check operation of all door, bonnet and boct [oCks ..o
Check operation of cruise control U Fitted) ...
Lubricate all locks, hinges and door check mechanisms (not steering lock] ...
Clean @Al TSt ..o e
Check/adjust headlamp alignment ...................... D S
Check/adjust front wheel alignment . . TR D

x
KOO X DX XK XK X XX

XX X X
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MAINTENANCE SUMMARY — NORTH AMERICAN MARKETS

Code

Service Distance x 1000 in miles and kilometres

Letter The period between services should not exceed 12 months.

Km 1.5

/ \ Miles 1

Km 12 36 60

N
N
(o)
Lo0]
~J
jel

Miles 7.5

Km 24

Mites 15

72

45

Km 48

O 0O W

Miles 30

96

60

OPERATION DESCRIPTION

SERVICE

LUBRICATION
Lubricate alf grease points . ............ ............... ...
Renew engine oil and engine atl filter ... .
Check/top-up brake fluid reservoir ... .
Check/lop-up gearbox ol ... .
Change geatbox Oll . . .
Check ballery condilion T, .
Check/top-up cooling system .................
Check/top-uprearaxle ol .....................
Checkflop-up clulch fluid reservoir . .o
Lubricate all locks and hinges (not steering lockl ... ... ...
Check/lop-up power steering reservoir. ...

ENGINE
Check all driving belts — adjust e FE
Renew air cleaner element ... R
Check securily of engine mountings - ... . T
Checkforoilleaks ................ e
Renew an pumpliler ........ ... . TR

IGNITION
Renew spark plugs R
Lubricate distributor ... ...

FUEL AND EXHAUST SYSTEMS
Check fuel system for leaks, pipes and unions for chafing and corrosian ..., .
Check exhaust system for leaks and security
Renew OXYGEN SENSOT oot i e
Renew fuel filter .. ...

TRANSMISSION, BRAKES, STEERING AND SUSPENSION
Check condition and security of steerning unit, joints and gaiters .
Inspect brake pads for wear and dis¢s for condition. ...
Check biake servo hoses for security and condition ... ... ..o
Check/adjust front wheel alignment ............... .
Check fool and hand brakes O e
Check visually brake hydraulic pipes and unions for cracks, chafing, leaks and corrosion......
Check/adjust [ront hub bearing end floal .................. ...
Check tightness of propeller shaft coupling bolls ... ..

B c
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XX XX
XK= X

XXX XK XX
RO XK XX

X X
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MAINTENANCE

OPERATION DESCRIPTION - SERVICE
A B C o]
WHEELS AND TYRES
Check tyres for tead depth and visually for external cuts in fabric, exposure of ply or cord structure,
lumps o1 bulges X X X X
Check that tyres comply W|1h manufaclurel s spec,nﬂcatson X X X X
Check/adjust tyre pressure, including spare wheel _.............. R, X X X X
Check tightness of road wheel fastenings ........... X X X X
ELECTRICAL
Check/adjust operalion of washers and top up reservoir . . Lo X X X X
Check function of original equipment, i.e. lamps, horns, wipers dnd d|| warrning IFIdILleFb .......... X X X X
Check wiper blades and aims, renew if necessary .. X X X
Check/adjust headlamp alignment ... ... . P X X X X
BODY
Check operation, secutily and operation of seats and seatbells ................. X X X X
Check operation of all door, honnet and luggage compartment locks............... X X X X
Check operation of window controls ......... . . . X X X X
GENERAL
Road/ioller test and check function of all instrumentation ... .......... i X X X X
Report additional work required . R O P, X X X X

At 18 month intervals
Renew brake flud

At 48 000 km (30 000 mile) intervals

Change final drive oil

Change coolant ensuring thal 55% anti-fregze content is present upon replenishment
Change-gearbox ol

At 3 years or 60 000 km (37 500 miles} intervals — whichever is the sooner

Renew all lluid seals in hydraulic system; examine and renew if necessary all flexible hoses.
Examine working sutfaces of master cylinder and calipers. Renew if necessary
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SERVICE TOOLS

MSE3A

SERVICE TOOLS — Section 99

ENGINE
MS150-8

Engine support bracket

Expandable pilot

Timing chain tensioner restrainer
and crankshaft pultey remover

18G134-8

A5\

0

18G1432

ey

18G1437

Rear main oil seal instailer

Valve guide remover/replacer

Front pulley lock

MS204

18G1434

18G55A/38U3

Valve seat cutter

Jackshaft inner bearing
remover/replacer
{2-part tool)

Piston ring clamp

18G106A

18G1435

MS76

Valve spring compressor

Bummy camshaft caps

Basic handle set
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SERVICE TOOLS

18G1433

Camshaft timing tool

18G1468

Auxiliary drives oil seal remover

18G1469

8

Auxiliary drives oil seal replacer
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SERVICE TOOLS

SL14-3

PROPSHAFT AND FINAL DRIVE

SL47-3

N
)

$L550-8

Adaptor remover differential bearing
cone

Axle shaft bearing remover/
replacer adaptor

Adaptor/replacer drive pinion outer
bearing cup

SL15A

SL550-9

Remover/replacer drive shaft bearing
cone h

Pinion setting gauge

Adaptor/replacer drive pinion inner
bearing cup

JD1D

18G1205

Hub remover

Propellor shaft flange wrench

SL47-1

SL550-1

18G1428

Pinion bearing cone remover/adaptor

Replacer diffential bearing cone

Pinion oil seal installer
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SERVICE TOOLS

JD10

STEERING AND FRONT SUSPENSION

18G1259

JD6G

Assembly pilot steering rack pinion

Front coil spring compressor

606602

18G12592

Adaptor hydraulic pressure test |

Ring expander for steering box valve
and worm seals

Assembly pilot steering rack pinion

JD36A

606603 (JD33)

18G1445

'l

Steering rack checking fixture

Ring compressor for steering box
valve and worn seals

Power steering pump drivedog —
remover/replacer

$355

JD24

oy

A
<
&

18G1446

Pow-A-Rak nut wrench

Steering joint taper separator

Steering rack alignment pin
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SERVICE TOOLS

[
JD11B

VA

REARISUSPENSION

JD16C

JD20A-1

Adaptor dismantler dampers spring
unit

Remover/replacer rear hub outer
bearing

Rear hub inner and outer cup
remover/replacer adaptor

JD13A

JD15

JD21

Rear hub end float gauge

Replacer — Rear hub master spacer
and bearing

Torque arm bush remover/replacer

JD14

JD1D

Rear wishbone pivot dummy shaft

Hub remover

JD258

@

JD20A

Rear camber setting links

Bearing remover main tool
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SERVICE TOOLS

BRAKES

18G672

ELECTRICAL

18G1001 {600964} (P90O74A)

MS68

&

Replacer disc brake piston seal

Spanner for fuel tank unit

Torque screw wrench

18G134 {550)

AIR-CON

GENERAL

Driver handle

18G1363

=3\
s

<

47

18G681 {CBW548) & (CBW548-1)

Ajr-con linkage setting tool

Multi-purpose hand press

Torque screwdriver
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Adaptor plates

All service tools listed are available
from
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INTRODUCTION

This Service Manual covers the Jaguar XJ-$ 3.6 and XJ-SC 3.6 It is primarily designed to assist skilled technicians in the efficient repair and
maintenance of this range of Jaguar cars.

Using the appropriate service tools and carrying out the procedures as detailed will enable the operations to be completed within the time
stated in the ‘Repair Operation Times'.

The Service Manual has been produced in 9 separate books: this allows the information to be distributed throughout the specialist areas of the
modern service facility.

A table of contents in Book 1 lists the major components and systems together with the section and book numbers The cover of each book
depicts graphically and numerically the sections contained within that book.

The title page of each book carries the part numbers required to order replacement bocks, binders or complete Service Manuals. This can be
done through the nermatl channels.

The contents section of each book lists the repair operations in the section or sections contained within that book. Each operation is given an
operation number that corresponds with those listed in the Repair Operation Times.

The method described on the page number listed against the operation will be the one we consider will meet the requirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times.

Where no page number is given against an cperation, we feel that the method is so obvious as to warrant no explanation. It is, however,
included so that a warranty time can be given in the Repair Operation Times.

Extensive research has gone into the diagnosis of faults and whare appropriate this is covered in the various areas of the manual. By following

the sequence of the diagnosis charts, speedy isolation of faults may be expected, and consequent correction will reduce the vehicle off-the-road
time to the minimum.

Service Tools

Where performance of an operation requires the use of a service tool the tool number is quoted under the operation heading and is repeated in,
or following, the instruction involving its use. A list of all necessary tools is included in Book 1, Section 899,

References

References to the LH or RH side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbols is given in Book 1, Section 01.

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and accessories.

1. Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. In certain territories, legislation prohibits the

fitting of parts not to the vehicle manufacturer’s specification.

Torque wrench setting figures given in this Service Manual must be strictly adhered to.

Locking devices, where specified, must be fitted. If the effiency of a locking device is impaired during removal it must be replaced.

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location on the vehicle conform to
mandatory requirements existing in their country of origin.

5. The vehicle warranty may be invalidated by the fitting of other than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty.

6. Jaguar Distributers and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION
Purchasers are advised that the specification details set out in this Manual apply to a range of vehicles and not te any one. For the specification
of a particular vehicle, purchasers should consult their Distributor or Dealer.

The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in such manner as they think fit
Major as well as minor changes may be involved in accordance with the Manufacturer's policy of constant product improvement.

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manual is supplied, shall in any circumstances be held liable for any inaccuracy or the conseguences thereof. '

COPYRIGHT

© Jaguar Cars Ltd. 1983

Al rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form, electronic,
mechanical, photocapying, recording or other means without prior written permission of Jaguar Cars Ltd., Service Department, Radford,
Coventry CV6 3GR.
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CONTENTS
Operation

Camshalts — Renew ...
Camshaft LH— Renew . ... .
Camshaft RH — Renew ...
Camshaft covar — Renew . ... e
Camshaft cover gasket — Renew ... . ... . . L
Camshaft cover plugwell seals —Renew ............ ... ...
Cam follower one — ReNeW ... .. ... . e
Cam follower set— REN8W ... .. ... ... .
Conrodset— RENeW .. ... ...
Convod bearing set-—— Benew ... ...
Crankshaftdamper— Renew ... .. ... ..
Crankshaft end float — Check and adjust ....... ... ... ...
Crankshaft frontoil seal — Renew . ... .. . oo
Crankshaftpulley — Renew . ... ..
Crankshaft pulley air conditioningdrive ............ . .. ... e
Crankshaftrear oil seal — Renew .. ... . . .
Crankshaft rear oil seal housing gasket— Renew ... ... ... ... .. ...
Cylinder block — Renew . ... s
Cylinder head — RENEBW ...
Cylinder head casting —Renew . ... ... ... .
Cylinder head gasket —— Renew .. ... ... ... ..
Cylinder head — Overhaul .. ... ..
Cylinder head rear blanking plate gasket—Renew ........ ... ... ...

Cylinder pressures — Check ... . .
Distributor drive shaft — Renew ... .. .

Engine assembly — Renew . ... .. ...
Engine mounting front LH —Renew ... .. .. ... ...
Engine mounting front RH—Renew ... ... ... . ... i
Engine mounting rear centre — Renew .. ... ... ..o
Engine mounting set — RENBW .. ... .
Engine oil —Drainand Refill ..
Engine remove change ancillariesand refit ...

Engine strip and rebuild — Renew ... .. ... oo
Flywheel — Renew ... . .

Gasket engine to oil sump —Renew ...

Operation No.

12.13.01
12.13.02
12.13.03
12.29.42
12.29.40
12.29.51
12.29.53
12.29.57
121712
12.17.16
12.21.09
12.21.26
12.21.14
12.21.01
12.21.08
12.21.20
12.21.21
12.25.04
12.29.10
12.29.15
12.29.02
12.29.19
12.29.16
12.25.01

12.10.22

12.41.01
12.45.01
12.45.03
12.45.08
12.45.13
12.60.00
12.41.02
12.41.05

12.563.07

12.60.38

Page No.
12—28
12—28
12—28
12—22
12—22
12—22
12--36
12—36
12—29
12—29
12—24
12—22
12—23
12—31
12—23
12—44
12—44
12—43
12—36
12—36
12—36
12—36
12—22
12—44

12—23

12—43
12—26
12—26
12—26
12—26

12—21

12—45
12—45

12—44

12—19
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Operation Operation No. Page No.
intermediate sprocket seal to timingcover — Renew ........... ... 12.65.07 12—17
Main bearings set— Renew ... ... .. . 12.21.39 12—31
Oil Coolar — RENewW . . .. e 12.60.68 12—20
Oil cooler return hose — ReNew ... .. 12.60.76 12—24
Oit cooler supply hose — Renew ... ... 12.60.74 12—24
Ol filler tUbe — REBNEW . 12.60.11 12—20
Cilfiller tube seal — Renew . .. 12.60.12 12—20
Gil filler tube seal housing gasket—Renew ............ ... ... ... o 12.60.13 12—20
Oilfiller cap— RenewW ... ... 12.60.10 12—20
Oil filter cartridge — RBNBW .. .. o 12.60.04 12—20
Oil filter head gasket — Renew . ... . 12.60.03 12—19
Oil pick-up strainer — ReNeW ... ... . 12.60.20 12—21
Oil pressurereliefvalve — Renew ... ... ... 12.60.66 12—25
Qil pressure switch — Renew . ... ... 12.60.50 12—19
Oil pump — Overhaul ... o 12.60.32 12—22
Oil pump — RENEW .. . o e 17.60.26 12—21
Gil pump drive chain — Renew . ... ... e 12.60.28 1226
Oil pump drive chain damper—Renew . ... ... oo 12.60.29 12—26
Oil pump drive — RENBW ... 12.60.30 12—26
Oilpumppipe ‘O rings—Renew ... .. 12.60.27 12—21
Oil sUMP — REBAGW ... 12.60.44 12—19
Piston assembly 0ne — RBREW .. .t 12.17.02 12—29
Piston assembly set— Renew ... .. 12.17.03 12—29
Piston rings one piston set— ReNew . ... ... o i 12.17.07 12—29
Piston rings engine set — RENBW .. .. . it 12.17.08 12——29
Seal distributor drive shaft front gasket —Renew .. ... ... ... ... ..o 12.10.31 12—17
Seal distributor drive shaft rear gasket— Renew . ... ... ... ... ... o 12.10.32 12—24
Seals set ‘inletvalves’ — Renew ... ... . .. .. 12.28.90 12—36
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’Operation Operation No. Page No.
Timing chain — ReNew . ... ... 16.65.14 12—17
Timing chain dampers set‘— RENEW .« .\t 12.65.48 12—17
Timing chain lower —Renew ... . 12.65.16 12—17
Timing chain tensioner lower — Renew ... ... . ... o 12.65.30 12—17
Timing chain tensionerupper — Renew ... ... ... 12.65.25 12—17
Timing chainupper — Renew ... . .. .. 12.65.15 12—17
Timing cover gasket— Renew .. ... ... 12.65.04 12—17
Timing gear camshaft — Renew ... ... . 12.65.24 12—17
Timing gear cover — Renew ... ... . 12.65.01 12—17
Timing gear crankshaft — ReNeW .. .. ... i 12.65.25 12—17
Timing gears — RENEW ... . 12.65.22 12—17
Valve clearances — Check . .. ... e 12.29.47 12—28
Valve clearances — Checkand adjust ... ... o o 12.29.48 12—28
Valve springs exhaust — Renew . ......... . 12,2992 12—36
Valve springs intet — Renew . ... ... 12.29.91 12—36
Valve springs inlet and exhaust — Renew . ... ... .. T 12.29.65 12—36
Valve exhaust — Renew ..... .. P 12.29.84 12—36
Valve inlet — RenewW .. 12.29.63 12—36
Valves set — ReneW .. . 12.29.62 12—36
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ENGINE CONSTRUCTION

The skirted design crankcase is
manufactured in cast aluminium alloy with
shrink fit dry cast iron cylinder liners.

The crankshaft is manufactured from SG
cast iron and is nitro carburise treated to
enable a very high quality finish on the
bearing surfaces and increase the life of the
journals. The crankshaft is supported by
seven iron bearing caps having bearings,
which are lead bronze on split steel backed
shells with a lead indium overlay.

Crankshaft end float is controlled by half
thrust washers fitted on each side of the
centre main bearing journal.

The connecting rods are manufactured from
manganese molyhdenum steel, forged in an
'H" section. The small end bushes are lead
bronze with steel backing, machined to size
after pressing into connecting rod.

The big end bearings are of a lead

alloy on split stee! backed shells a
lead indium overlay.

The pistons are manufactured from
aluminium alloy and have either a raised or
dished crown to produce the alternative
compression ratios required to suit varying
market needs. Each piston has a spring
assisted micro land oil control ring situated
below a barrel faced chrome plated
compression ring and an externally stepped
taper faced secondary-ring

3.6 4VALVEENGINE

Configuration In line 6 cylinder

Bore 91 mm
Stroke 92 mm
Capacity 3590 cc
Compression ratio 9.6:1 (Europe)

8.2:1 (Federal}

The new slant 6 cylinder engine Js of an all
alloy construction. The cylinders are of an
in-line configuration and have a cubic
capacity of 3590 cc. The engine is canted
over at 15° from the vertical to the RH side
of the vehicle ensuring there is ample room
for the induction manifolds necessary to
provide low speed flexibiity and torque
output

The pistons are internally strutted for
thermal control and run on hardened steel
gudgeon pins offset from the centre line of
the piston towards the thrust face.

The cylinder head is cast from aluminium
alloy with pent roof shaped combustion
chambers with crossflow valve parting.
Running directly in the cylinder head are two
cast iron camshafts retained by machined
aluminium caps. Each camshaft uses chilled
cams to drive two valves per cylinder via
chilled cast iron bucket tappets with shim
adjustment, control of each of the four
valves per cylinder is imaintained by single
valve springs.

The camshafts are operated by a two stage
‘duplex’ chain drive from the crankshaft.
Each stage is controiled by a hydraulic
tensioner operating through a pivoted
rubber faced curved tensioner blade.

The first stage incorporates a three point
drive via the crankshaft, intermediate shaft

A il
and auxiliary shaft.

The intermediate shaft is live and provides a
0.75 x crankspeed drive through the timing
cover. This drive access is blanked off.

The ‘live’ auxiliary shaft is driven at
crankshaft speed and is situated on the RH
side of the engine {looking from rear). In
addition 1o driving the distributor via a set of
2:1 reduction spiral gears, it provides

external dnives for:

{a) The power assisted steering pump at
the rear.

(b] The air injection pump drive pulley at
the front. Gn non air injection engines
this drive is blanked off.

The secend stage is a three point drive via
the intermediate shaft and two camshaits.
The 2:1 reduction ratio from crankspeed is
achieved by the combined ratio of the
intermediate and camshaft sprocket sizes.
The oif pump is a rotor type mounted on the
underside of the front of the crankcase and
driven by a ‘simplex’ chain from the
crankshaft nose. The pump incorporates a
built in pressure relief valve which is
accessible via a plug at the front of the
suUMp. .
Below the line of the crankcase are two
windage trays. these prevent oil being
sucked up and thrown into the crankcase:
this alleviates windage and power losses.
Above the sump oil level is a sump tray and
baffle assembly to prevent oil surge.

At the rear of the crankshaft is 8 new design
of lip type oil seal which provides a high
degree of oil retention. It also allows the use
of higher engine speed and easier
serviceability —as  opposed to  the
conventional asbestos rope seal.
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LLUBRICATION SYSTEM

0il is drawn from the sump via a gauze filter.
Pressurised oil, having been regulated by a
relief valve, is then fed via internal galleries
on the LH side of the cylinder block. An
adaptor block is fitted betwsen the cylinder
block and the oil filter housing which diverts
the full oi flow through the oil cooler prior
to filtering. A balance valve is fitted which
bypasses the oil cooler circuit when a
pressure differential of 10 to 16 Ib/fin?
occurs.

Pressurised and filtered oil is fed into the
main oil gallery, the seven main bearings
are fed and thence via crankshaft drillings to
the big end hearings.

The intermediate shaft, auxitiary shaft and
camshaft bearings are pressure lubricated
by means of internal drillings directly fed
from the front of the main oil gallery.

NOTE: Oil coolers are specified on all
models to date, but if at any time a cooler is
not required, then the oil filter housing can
be bolted directly to the cylinder block
through omitting the oil cooler adaptor.

SPS JOINT CONTROL
SYSTEM

A feature of the engine is the adoption of
the SPS system on the cylinder head bolts.
This system ensure that the joints receive
maximum clamp load for a given fixing size
and type of material by tightening the fixing

Auxiliary shaft oil sealremover ... ....... ...

Auxiliary shaft ail seal replacer .
Rear main oil seal installer

Timing chain tensioner restrainer and crankshaft pulley remover . . .

Camshaft timing tool

Jackshaft inner bearing remover {2 part tool} . .

Piston ring clamp

Valve spring compressor

Valve guide remover/replacer ... . ... ... ...

Front pulley lock

Dummy camshaftcaps . . ... ... ... ... L
Remover/replacer P.AS. pump drive and flange . . ..
Valve seat cutters . . R

Pilot
Handlekit . ..... ... ...

12—6

to its particular yield point. This greatly
helps to prevent any premature cylinder
head gasket failures

Apart from the cylinder head the manifolds
and the auxiliary housing, the engine is
gasketless. The use of a rubber sealing
material on all other joints ensures a leak
free engine.

NOTE: The SPS system in service requires
the nut or bolt to be set to a specified
torque initially, the fastening then has to be
rotated clockwise through exactly 90°. The
accuracy of this cannot be toc highly

stressed.
It is therefore recommended that a tool is

manufactured to aid thg turning of the
fixing through exactly 80°. A suggested
tool is illustrated below.

— | f—

2mm

12400

CRANKCASE BREATHER

Blowby gases are recycled via the induction
system to maintain a crankcase depression
and so prevent their escape to the
atmosphere.

A dual system is employed by means of;

{a) An oil filler stack pipe which vents into
the crankcase.

A baffled vent from the cam box cover,
the pipe from which connects the air
cleaner casing [clean side) with a feed
branch via a waler heated restrictor into
the plenium chamber.

b

in ihis way, a crankcase depression is
maintained under both closed and open
throttle workload conditions

SERVICE TOOLS

CYLINDER HEAD DESIGN

The advanlage of four valves per cylinder
are: although the valves are smaller in
diameter than on a conventional engine
combined they have a greater efleclive area
and, also heing lighter, the operating gear
has less stress applied to it This design also
increases the power at high engine revs and
allows an efficient combustion of the fuel.

It also allows the sparking plug to be
situated in its ideal central position which
also creates efficient combustion and
consequently enhances fucl economy.

COOLANT SYSTEM

The engine is liquid cooled by a mixture of
water and anti-freeze circulating around the
coclant passages. The coolant pump is
mounted on the LH side of the cylinder
block and is driven from the crankshaft nose
by a three point belt drive (which includes
the allernator). The pump is a fully
assembled bolt on unit. The coetant is fed
into the cylinder block at two places via an
external delivery pipe. The coolant is drawn
from the cylinder head via a self-contained
thermostat housing back to the radiator or
recirculated according to the thermostat
position.

SEALANTS

The sealant used on all gasketless joints on
this engine must be the Marston compound
supplied by Unipart known as Hylosil 101, &
white amine cure system rubber. Should
this not be available an amine cure sealant
must be used.

Under no circumstances
acidtoxy cure system be used.

should any

. 18G 1468
.. 18G 1469
..18G 134-8
.. 18G 1436
.. 186G 1433
.. 318G 1434

.. 18G BbA

. 18G 106A
18G 1432
....... 18G 1437
.. 18G 14356

- 18G 1445

.. MS 150-8
oo MS Y6
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TIGHTENING TORQUE

THREAD SPANNER
DESCRIPTION SIZE SIZE Nm kgf/cm Ib#/ft
Adjust bolt to compressor — Flange headed bolt M8 10 mm 23t0 27 238t02.8 17 to 20
Adjusting bolt, mounting bracket — Fiange

headedbolt . . . . . ... ... .. ... ..., M8 10 mm 231027 2,38t0 2.8 1710 20
Adjustbolttosleeve —Nut . . .. . . ... ... . . 4 UNF & in AF 12,210 13,6 1,26t 1,4 9to 10
Adjust sleeve — Nut 2 UNF & in AF 12,210 13,6 1,26t0 1,4 9t 10
Adjusting bolt to timing cover — Nut . . . . . . . .. M8 10 mm 231027 2,381t02.8 1710 20
Alternator pivotbolt—Nut . . . . . . . .. .. M8 10mm 23t027 2,38t02.8 17 to 20
Air conditioning adaptor to throttle

body — Flange headed bolt . . . . . . ... .. .. M6 8 mm 9.51t012,2 0,98tc 1,26 7108
Air conditioning ass to adaptor plate —

Flange headed setscrew . . . . . . . . . ... .. M6 8mm 9.5t012,2 0,981t0 1,26 7t09
Airpump mounting—Nut . .. ... V14 22 mm 30to0 40 3,10t04,2 2210 30
Airpumptofiter—Clip . .. .. ... ... ... .. M8 g8mm 2.4 0.24 1.75
Air pump to switchingvaive —Clip . . . . ... . .. M6 8 mm 2.4 0,24 1.74
Air temperature sensor . . . . ... L. M10 19 mm 49 10 b4 5041t05,6 3610 40
Auxiliary shaftpulley — Nut . . . . ... . ... .. M12 19 mm 57 to 64 5,910 653 42 to 47
Baffle tray — Flange headed setscrew . . . . . . .. M8 10 mm 231027 2.38t02.8 171020
Base plate to pedestal — Setscrew . . . . . . . . M6 8 mm 95t012.,2 0.981t0 1,26 7109
Bearing housing o body — Flange headed setscrew Mg 10mm 23to 27 2,38t0 2.8 1710 20
Bracket to compressor — Flange headed setscrew M8 10 mm 23t0 27 2,38t0 2.8 17t0 20
Bracket to compressor — Flange headed setscrew . . M10 13 mm 49 to b4 50410 5.6 36 tc 40
Bracket to cylinder block — Flange headed bolt . . . M8 10mm 23t0 27 2,380 2.8 17 to 20
Bracket to sump — Flange headed setscrew . . . . . M8 10 mm 231027 2,38102.8 17 to 20
Breather pipe to air cleaner—Clip . . . . . ... .. M6 8mm 2.4 0,24 1.75
Breather pipe to independent manifold — Clip M4 8 mm 0,51 0,051 0.38
Button head socket screw M5 3 mm 1.7 017 1.25
By-pass elbow — Flange headed setscrew . . . . . . M8 10 mm 231027 2,38t02.8 171020
By-pass hose — Hoseclip . . .. ... ... ... .. M6 8 mm 2.4 0.24 1.74
Cable abutment bracket — Flange headed setscrew M6 8 mm 9.5t012,2 0.9810 1,26 7109
Cam cover assembly — Flange headed setscrew M8 10 mm 23to 27 2.3810 2,8 171020
Cam cover to fillerpipe —Clip . . . . . ... .. ... M6 8 mm 2.4 0,24 1.75
Camshaft coupling assembly — Setscrew . . . . . . 3 UNF 5 in AF 231027 2,38t02.8 17 to 20
Cap to head — Flange headed bolt . . . . ... ... M8 10mm 23t0 27 2.38t0 2,8 17 to 20
Check valve to valve switching—Clip . . . . . . . . M6 8 mm 2.4 0,24 1.756
Clamp plate to compressor — Flange headed bolt M10 13 mm 49 to 54 5,04 ta 5,6 36 10 40
Connectingrodnut . . ... ... ... ... 2 in UNF +in AF 52 10 b5 551t05.8 391041
C S inj — Socket head counter-sunk screw . . . . . M6 8 mm 9510 12,2 00,9810 1,26 7108
Cover to adaptor — Taptite screw . . . . . . . . . .. M5 8 mm 5,410 8,1 0.501t0 0,83 4t06
Cover 1o ¢cylinder head — Screw . . . . . . . ... .. M6 8 mm 9.bt0 12,2 0,98tc 1,26 7to9
Cover to housing — Flange headed setscrew M8 10 mm 23to 27 2.38t02.8 17620
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ENGINE

THREAD SPANNER TIGHTENING TORQUE
DESCRIPTICN SIZE SIZE Nm kgf/cm ibt/ft
Crank pulley to damper — Flange headed bolt . . . . M8 t0Omm 231027 2,38t 2.8 17 t0 20
Crankshaftbolt . . .. .. .. . ... . ... .. 2 in UNF 1% in AF 203.4 20.8 160
Cylinder head — Bolt . ... Zin UNC Hin AF Intial orae 35 [0 40 g, 0" Aol
Cylinder head to timing cover — Flange headed boit M8 10mm 231027 2,381w0238 17 10 20
Damper distance piece — Setscrew . . . . . . . .. M8 10 mm 23t027 2,38t 2,8 17 10 20
Damper/distance piece to cylinder block — Bolt . . . M8 10 mm 23t0 27 2,38t0 2.8 171020
Damper to cylinder block — Setscrew . . . . . . .. M8 10 mm 231027 2.38t0 2.8 17 t0 20
Damper to saddie — Setscrew . . . . ... M8 10 mm 23t0 27 2,381t02,8 171020
Distance piece to block — Flange headed bolt M8 10mm 231w 27 2.38t02.8 1710 20
Distributor clamp plate to timing cover —

Flange headed setscrew . . . . . . ... ... . . . ME 8 mm 9.5t0 12,2 0.98t0 1.26 7t09
Drainplug .. . ... .. M20 30 mm 41t047 4,2tw04,9 30to 35
End plate to cylinder head — Flange headed setscrew M8 10 mm 23to 27 2,38t1028 171020
Engine dipstick — Flange headed setscrew M6 8 mm 9.bto 12,2 0,981t0 1,26 7t09
Engine dipstick — Taptite screw . . . . . . ... . .. F UNC $inAF 5,410 8.1 0.56 10 0.83 4106
Exhaust manifold to head — Flange headed bolt M10Q 13 mm 49 to b4 5041056 36 1o 40
Exhaust pressure switch and solenoid vacuum valve to
speed control actuator — Flange headed setscrew M5 10 mm 1.7 0,17 1.25
Extraairvalve —Nut . ... ... M6 8mm 9,5t0 12,2 0.981t0 1,26 7t09
Fan drive unit te water pump pulley —Nut . . . . .. M8 10 mm 231027 2.3810 2.8 17 10 20
Fan to drive unit -— Setscrew . . . . . ........ &in UNC 1in AF 13.6 1.4 10
Filler pipe to breatherpipe—Clip . . . . .. .. ... M6 8 mm 2.4 0,24 1.76
Filter head to cylinder block — Flange headed setscrew M8 10 mm 23to 27 2,38t02,8 171020
Filter head to cylinder bleck — Flange headed bolt M8 10 mm 231027 2.38t02.8 17 t0 20
Filter to air pump — Flange headed setscrew M8 10 mm 23t0 27 2,38102.8 17 to 20
Fiywhee} M12 17 mm 98 16,08 72
Front pivot to mounting bracket — Flange

headed setscrew . . . . . . . ... ... ... M10 13 mm 49 to b4 5,04 to 5,6 36 to 40
Fuel raill — Flange headed setscrew . . . . . . . .. M8 8mm 9,5t012,2 0,9810 1,26 7109
Heater feed — Adaptor . . . . . . .. ... ... ... 4 BSPF 75 WHIT 4910 54 5041t05.6 36 to 40
High tension lead clip to cover — Flange headed

SEISCIeW . . . . . o M6 8 mm 9.51t0 12.2 0,981t0 1,26 7109
Hosetoairpipe—Clip . . .. .. ... ... .. M6 8 mm 2.4 0,24 1.75
Hose to backplate and air pipe —Clip . . . . .. .. M6 8 mm 2.4 0,24 1.75
Hose to EAvatve —Clip . . . .. ... . ... .. M6 8 mm 2.4 0,24 1.75
Hosetoelbow —Clip . . . .. .. ... .. M6 8 mm 2.4 0,24 175
Hose to housing—Clip . . . . .. . ... .. M6 8 mm 2,4 Q.24 1.75
Hosetopipe —Clip . . .. .. .. .. ... ... .. M6 8 mm 2.4 0.24 1.75
Housing to cylinder block — Flange headed setscrew M8 10 mm 23t0 27 2,38t02.8 1710 20
Housing to cylinder block — Flange headed bolt M8 10 mm 231027 2,38t02,8 17 t0 20
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ENGINE

THREAD SPANNER TIGHTENING TORQUE
DESCRIPTION SIZE SIZE Nm kgf/cm Ibf/it
Housing to cylinder block — Capscrew . . . . . . .. M8 10 mm 23t0 27 2381028 17 t0 20
Housing to cylinder head — Flange headed bolt M8 10 mm 23t 27 2,38t 2.8 17 to 20
Housing 1o cylinder block — Flange headed setscrew M6 8mm 9,610 12,2 0.981t0 1,26 7t09
Housing to cylinder head — Flange headed setscrew M8 10mm 231027 2381028 171020
Induction manifold to head — Flange headed bolt M8 10mm 23t027 2,38102.8 1710 20
Induction manifold to head — Nut M8 13 mm 1210 16 1,26 t0 1,66 Jto 12
Inlet elbow — Flange headed setscrew . . . . . . .. M6 8 mm 951t012.2 0,981t0 1,286 7109
Magnetic clutch assembly — Setscrew . . . . . . .. M5 g8 mm 5410 8.1 0,56 t0 0,83 4106
Main bearing caps —Bolt . . ... ... . M12 17mm 136t0 142 13,810 14.6 100to 105
Mounting bracket to block — Flange headed

SBISCIeW . . . . . M10 13mm 49 to b4 5,04 to 5,6 36 to 40
Mounting bracket to timing cover —

Fiange headed setscrew . . . . ... ... ... .. M8 10 mm 23t0 27 2,38t 2.8 17 to 20
Mounting bracket to timing cover and block —

Flange headed setscrew . . . . . . . .. ... . ... M8 10 mm 23to 27 2,381t02.8 171020
Oil drilling blank — Setscrew . . . . . . .. ... .. M8 6 mm 23t0 27 2,381t 2,8 171020
Oil filler housing — Flange headed setscrew . . . . . M8 10 mm 23to 27 2,38t 2,8 17 to 20
Oil filler to support bracket — Flange headed setscrew M6 8 mm 96t0 12,2 0.981t0 1,26 7t09
OQilfitercan . . . . .o 1in UNF — 8,1 0,83 6
Oil filer head — Threaded insert . . . . .. .. . .. 1 in UNF — 8.1 0.83 6
Qil gallery blank — Setscrew . . . . . . . . . . . . £ in UNC &in AF 23t0 27 2381028 171020
Oil pick-up to carrier — Flange headed setscrew M6 8 mm 9,6t0 12,2 0,981t0 1,26 7109
0il pipe carrier to cylinder block — Flange headed bolt M8 10 mm 231027 2,38t02.8 171020
Oil pump to cylinder block — Flange headed bolt . . M8 10 mm 23to 27 2.38t02,8 17 t0 20
Qil sump to cylinder block — Flange headed bolt M8 10 mm 23t0 27 2.38t02.,8 171020
Oil sump to timing cover — Flange headed bolt . . . M8 10 mm 23ta 27 2.38t0 2,8 171020
Pedestaltobody . . . . . . ... ... .. ... .. M6 8 mm 9,5t012,2 0.98t0 1.26 7109
Pipe to manifold — Flange headed setscrew . . . . . . M8 10 mm 23t027 238w 2.8 17 t0 20
Pivot bracket to cylinder block —Bolt . . . . . . . . M8 10mm 23t0 27 2,3810 2.8 17 to 20
Pivot plate to cylinder block —Bolt . . . . ... .. M8 10 mm 231027 2,38t02.8 17 t0 20
Plate to adaptor — Taptite screw . . .. .. ... .. MB 8 mm 5,4 to 8,1 0.66100,83 4t06
Plate to timing co(/er — Setscrew . . .. ... .. M8 10 mm 23to0 27 2.38t02.8 17t0 20
Plate to timing cover — Setscrew . . . . . . . .. M6 8 mm 8,610 12,2 0.981t0 1,26 7109
Pressure regulator to fuel rail —Thinnut . . . . . .. M16 24 mm 10.8 1,12 8
Pump to adaptor — Flange headed setscrew M10 13 mm 49 to H4 5,04 to 5,6 36 to 40
Pump to engine — Flange headed setscrew . . . . . M8 1omm 231027 2,38t0 2,8 17 to 20
Rail to cylinder block — Flange headed setscrew M8 10 mm 23t0 27 2,38tc 2.8 171020
RR cover to cylinder head — Flange headed setscrew M8 10 mm 23t027 2.381t02.8 17 t0 20
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: THREAD SPANNER TIGHTENING TORQUE

DESCR!PTION SIZE SIZE Nm kgf/cm tbf/ft
Rear pivot to mounting bracket — Flange headed

setscrew . . . . ..o M10 13 mm 49 to 54 5,04t05.6 368 to 40
Reteiner bracket — Flange headed setscrew . . . . . M6 8 mm 9,5t0 12,2 0.9810 1,26 7Jto9
Relief valve — Accessplug . . . . ... .. .. ... M42 42mm 68to 75 6,910 7,66 50 to 55
Selector leverto shaft—Nut . . . .. .. .. ... .. M10 17 mm 49 to b4 5,046 5,6 3610 40
Sleeve to adjustment bot —Nut . . . . .. .. 3 UNF &in AF 12,210 13,6 1.26t0 1,4 9to 10
Sleeve to alternator -— Flange headed bolt . . . . .. M8 10 mm 231027 2,38t02,8 171020
Sleeve to pump — Flange headed setscrew . . . . . M8 10 mm 23t027 2,38tc 2.8 17 t0 20
Sprocketto hub — Setscrew . . . . .. . .. ... .. MB 8mm 9.5t0 12,2 09810 1,26 7tc9
Starter motor to adaptor — Flange headed bolt . . . M10 13 mm 49 to 54 5,04 tc 5,6 36 to 40
Stiffener plate to adaptor — Flange headed setscrew M10 13 mm 49 to b4 5,041t 5,6 36t0 40
SAvalve to airpipehose —Clip . . .. . .. ... M6 8mm 2,4 0,24 1.75
Temperature switch (air injectiononly) . . . . . . .. M6 8 mm 95to 12,2 0.981t0 1,26 7tc9
Thermo timeswitch . . .. . .. ... ... ... .. M14 24 mm 15 1,686 i
Throttle body to manifold — Setscrew . . . . . . .. M8 10 mm 23to 27 2,38t02.8 1710 20
Throttle spindle assembly — Nut . . . . . . . ... % UNF +in AF 4.1 0,42 3
Throttle spindle assembly — Setscrew . . . . . . .. & WHIT 2 BA 017 0.017 0.125
Throttle switch — Setscrew . . . . . . . .. . ... M4 7 mm (.45 0,045 0.33
Timing cover to cylinder block — Flange headed bolt M8 10 mm 231027 2,38t 2.8 17 t0 20
Timing disc to damper — Flange headed setscrew . M6 8 mm 9,6t0 12,2 0,980 1.26 7t09
Timing indicator — Setscrew . . . .. ... ... . M8 10 mm 23t027 2,381w02.8 17 t0 20
Trans adaptor — Flange headed bolt . . . . . . . .| M10 13 mm 49 10 b4 5,04 1t0 5.6 36 to 40
Trans adaptor — Flange headed setscrew . . . . .. M10 13 mm 49 to 54 5,04t 5,6 361040
Transfer unit to adaptor—Bolt . . . . . . .. L M10 13 mm 49 to b4 5,04 10 5,6 36 to 40
Water drain cylinder block — Plug . . . . ... .. .. M20 30 mm 7510 81 7661084 55 10 60
Water pump and timing cover to cylinder

block — Flange headed bolt . . . . . . . ... . M8 10 mm 23t027 2,38102.8 17 10 20
Water pump to rail — Hoseclip . . . .. . ... . .. M6 8 mm 2.4 0,24 175
Water temperature sensor . . . . . ... .. oo M2 19 mm 13,6 1,4 10
Windage tray — Flange headed setscrew . . . . .. M8 10 mm 231027 2381028 17 t0 20
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ENGINE FAULT FINDING

SYMPTON

POSSIBLE CAUSE

CHECK

REMEDY

Engine spits back
into air box

Excessively weak mixture

Atr leaking into induction manifold

Check CO reading of gases leaving
the exhaust pipe

Listen for leaks (whistling), spray
‘easy start’ around suspect area, the
engine speed will increase if there is
an air leak

Adjust muxture

Replace gasket or manifold

Engine backfires

Air leakage into/from the exhaust
system

Leakage past valves and guides

Ignition timing retarded
Mixture too weak
Incorrect valve timing

Valves sticking open

Check for leaks or blows in the
system

Check HC reading of exhaust gases
and also check for crankcase fumes

Check ignition timing

Check CO level from exhaust pipe
Check camshaft timing

Check valve clearances

Check for wear or gum in valve
guides

Check for poor seating of valves

Repair leaks or replace system
if necessary

Remove the cylinder head and
overhaul

Adjust ignition timing
Adjust mixture

Adjust camshaft timing
Adjust valve clearances

Replace guides or decarbonise
the cylinder head

Overhaul the cylinder head

Engine fails to idle

Insufficient air supply from idle
adjustment screw

Incorrect ignltion timing
Valve clearances insufficient
Faulty cylinder head gasket

Exhaust system blocked

Ensure the screw is not wound
right in

Check ignition timing
Check clearances
Check for leaks into the oil and water

Check for restrictions

Wind the screw out until engine
idles satsifactorily

Adjust ignition timing
Adjust clearances
Replace the gasket

Remove the restrictions or
replace components as necessary

Engine fails to
rotate when
attempting to
start

Battery leads loose or terminals
corroded

Battery discharged

Starter motor inoperative

Check the condition of the leads and
terminals

Check condition of battery with
hydrometer

If the lights dim when ignition switch
is operated, the starter may be
jammmed in the starter ring gear

Check for lcose and dirty connections
to the starter motor

Clean and tighten as necessary

Charge or replace as necessary

Remove starier motor, free off
pinion and refit

Clean/tighten and/or replace as
necessary

Engine rotates
but will not fire

Starter motor speed too low

laulty ignition system

Check battery leads and terminals

Check the state of the battery charge

Using plug lead plicrs, hold the plug
lead approximately 16 mm from the
cylinder head and crank the

engine, check that a good blue spark
jumps the gap between the end of the
plug lead and the cylinder head

If the spark is adequate, remove the
sparking plugs

Tighten and clean leads as
necessary

Charge battery or fit replacement
If no spark, a yellow or white

spark is evident, check the ignition
system

Clean and regap the sparking
plugs, replace if worn out
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SYMPTOM

POSSIBLE CAUSE

CHECK

REMEDY

Fuel system defect

Remove cold start injector, connect
the white and green wires to earth.
Crank the engine and check that fuel
is emitted from the injector (ensure
a suitable receptacle is available to
collect the fuel}

If no fuel is emitted, refer to fuel
injection section

Overheating

At tick over

Thermostat stuck closed

Faulty gauge

Faulty transmitter

Radiator blocked

Too high concentration of
anti-freeze

Fan belt slack

Fan belt broken

Water pump seized

Insufficient coolant

Incorrect ignition timing
Fuel/air mixture too weak

incorrect thermostat

Collapsed hoses

Cytinder head gasket leaking

incorrect valve timing

Cylinder block waterways restricted/
restricted coolant flow

Radiator cap spring weak

Remove thermostat and carry out
boiling water check

Check with fast check equipment

If other equipment in circuit OK
fit new transmitter

Check for uneven heat in radiator, i.e.

hot and cold spots plus water
smission from overflow pipe

Remove the header tank cap and
check concentration with a
hydrometer

Check tension
Open bonnet and check visually
Remove drive beit and turn pulley

Remove header tank cap and check
coolant level visually

Check ignition timing
Check CO/HC levels

Remove thermostat and visually
check temperature reading

Start engine, run until normal
temperature is attained and visually
check the hoses for collapsing

Remove head tank cap, fill tank
with water. Run engine until hot, rev
engine and return to idle; check for
bubbles in water

Check valve timing with Service
Tool 18G 1433

Fit cap to pressure testing
equipment and check spring release
pressure

Change thermostat

Fig new gauge

Fit new transmitter

Flush or ¢change radiator

Drain coolant and fiili with correct
concentration

Retension the belt
Fit new belt
Change water pump

Top-up coolant

Adjust ignition timing
Adjust mixture

Change thermostat

Fit new hoses

Change head gasket

Reset vaive timing

Fit new cap

Viscous fan free wheeling

Run engine and visualiy check that
the farge fan is turning

Fit new viscous coupling

No oil pressure

Qil pump drive chain broken/not
fitted

Faulty gauge
No oil in sump

Blocked pick-up pipe strainer

Remove sump and check visually

Check with fast check equipment
Dip oil

Remove sump and pick-up pipe

Fit new chain

Change gauge
Fill with oil

Clean pick-up strainer
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SYMPTON POSSIBLE CAUSE CHECK REMEDY
Too cold Thermaostat stuck open Remove thermostat Fit new thermaostat
Auxiliary fan remains operational Check relay circuit Fit new relay
Check radiator fan thermostat Fit new fan thermostat
Check diode Fit new diode
Faulty gauge Check with fast check equipment Change gauge
Faulty transmitter If all other equipment OK, fit new Fit new transmitter
transmitter
Thermostat missing Remove thermostat housing Fit new thermostat
Wrong temperature rated Remove thermastat housing and Fit correct thermostat
thermostat visually check rate
Loosing oil Worn front oil seal Wipe clean, run engine and visually Fit new seal
(leaking) check

Worn rear oil seal

Leaking gaskets

Cylinder block cracked

Wipe bell housing clean, run engine
and visually check

Visual {except head gasket see
head gasket biown)

Visual

Remove gearbox and fit new seal

Change gasket or reseal

Change cylinder biock

Detonation knock
{pinking)

Ignition timing too far advanced

Head gasket blown

Thermostat stuck {shut) overheating

Mixture too weak

No water in engine/radiator

Engine running too hot
Valve timing incorrect

No water in engine/radiator

Engine running too hot

Valve timing incorrect

Incorrect octane fuel

Check ignition timing

Dip engine oil and check for ingress
of water. Remove header tank cap,
rev engine and check for bubbles in

water

Remove thermostat and carry out
boiling water test

Check with CO/HC meter

Remove header tank cap and check
water level

Check valve timing

Remove header tank cap and check
water level

Check valve timing

If all other checks CK, this could
be the cause

Reset ignition timing

Change head gasket

Fit new thermgostat

Adjust mixture

Filll with water

See overheating fault finding
Adjust valve timing

Fill with water

See overheating fault finding
Adjust valve timing

Fill with correct octane fuel

Excessive noise
from valve gear

Excessive valve clearance

Broken valve spring(s)
Broken valve guide
Broken valve seat ingsert

Lack of lubrication

Valve clash

Check valve clearances

Remove valves and check springs
Remove valves and check guides
Remove valves and check inserts

Check oil pressure

Check valve iming

Adjust valve clearances

Replace as necessary
Replace as necessary
Replace as necessary

See insufficient oil pressure fault
finding

Adjust valve timing
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Main oil gallery seals leaking or
gallery blocked

Worn crankshaft journals

Excessive crankshaft endfloat

Worn main bearing shells

Worn oil pump

Qil cooler valve stuck shut
Qil pressure relief valve sticking open

Oil pressure relief valve spring too
weak

Insufficient oil in sump

Faulty gauge

Engine overheating
Wrong specification oil {too thin}

Water in oil

Cracked ol pump housing

Blocked oil pick-up pipe strainer

Oil pump pipe ‘O’ rings leaking or
missing

If all other checks OK, this could
be a cause

Listen for rumble or knock

Fit dial gauge and measure

Listen for rumble

Remove oil pump and check the
clearances

Remove valve and check for sticking

Remove spring and check spring
rates

Dip ol

Check gauge with fast check
equipment

Dip oil and check viscosity

Dip oil and check if oil is a milky
white colour

Remove the sump and check visuaily
Remove sump and check visually

Remove sump and pipes and check
‘Q ring condition

SYMPTON POSSIBLE CAUSE CHECK REMEDY
Worn camshafts Valve clearances and lack of Adjust valve clearances —— see
lubrication insufficient oil pressure
Worn camshaft drive chains/ Remove front timing cover and Replace as necessary
tensioners check for wear
Insufficient Oil requires changing Dip oil, check colour and viscosity Change oit
oil pressure

Fit new ‘O’ rings or ¢lear ol
gallery

Change crankshaft

Rermove sump and fit oversize
thrust washers

Check crankshaft journals for
wear and fit new shells

Fit new oil pump

Fit new valve

Fit new spring

Top-up as required

Fit new gauge

See overheating fault finding
Change oil and filter

Change oif and check for blown
head gasket

Change the pump

Remove oil pick-up pipe and
clean stramer

Fit new ‘O’ rings

Qil pressure
too high

Relief valve stuck shut
Wrong pressure relief valve spring

Incorrect grade engine oif

Gauge or transmitter fault

Engine temperature 100 low

Remove valve and check for sticking

Remove spring and check the rate

Check gauge with fast check
equipment, if OK fit new transmitter

Check operation of the thermostat
{stuck open) or oil cooler valve stuck
open

Clean or replace the valve
Fit new spring

Drain engine oil and fill with
correct oil

Fit new gauge or transmitter

Fit new thermostat or valve

Loss of power

Burned valves

Sticking valves

Check compressions

Check compressions

Remove cylinder head and
change valves

Remove cylinder head and
replace valves/guides or springs
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SYMPTON

POSSIBLE CAUSE

CHECK

REMEDY

Poor engine tune

Insufficient valve clearance
Fuel injection fault

Low compression in cylinders
Ignition fault

Camshaft timing incorrect

Incorrect grade fue!

Partial seizure of engine

Worn camshaft

Check engine tune

Check valve clearance

Refer to fuel injection section
Check compressions

Refer to electrical section

Check camshaft timing using
Service Tool 18G 1433

Remove spark plugs and rotate
engine

Remove camshaft and check for wear

Adjust as necessary

Adjust as necessary

Rebore/rering as necessary

Adjust camshaft timing
Drain fuel and refill with correct
octane

Qverhaul engine as necessary

Repiace camshaft

Rough running
normal engine
speed (less than

Sticking valves

Broken valve springs

Check compressions

Check compressions

Change valves, springs or guides

Change valve springs and check

6 cylinders) for bent valves
Piston fault Check compressions Change pistons
Head gasket blown Check compressions and water level Change head gasket
Valve burnéd out Check compressions Changc valve
Valve seat burned out Check compressions Cut or change valve seat
Ignition fault Refer to electrical section
Fuet injection fault Refer to fuel injection section
Air leaking into inlet manifold Run engine and listen for whistling Change gasket or manifold
spray easy start around suspect area.
If engine speed increases, confirmed
Blowing exhaust Run engine and check for leaks Repair leak or change exhaust
Noisy Chains Low oil pressure Take reading from gauge when See insufficient oil pressure
engine is hot
Tensioners not released Remove camcover and check tension Insert 3 mm Ailen key and turn
of chain {top chain). Remove timing tensioner anti-clockwise,
cover to check bottom chain tension compress tensioner to release
bottom chain
Chains worn Check visually/remove and check Replace as necessar\)
for wear
Sprockets worn Check visually Replace as necessary
Tensioner worn Check visually Replace as necessary
Rough idle Valve timing incorrect Check camshaft timing using Adjust camshaft timing

incorrect mixture
Incorrect ignitian timing

Valve clearances insufficient

Service Tool 18G 1433
Check CO/HC reading for exhaust
Check ignition timing

Check valve clearances

Adjust mixture
Adjust ignition timing

Adjust valve clearances
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Worn valve guides

Worn inlet valve seals

Worn piston rings

Leaking cylinder head gasket

Engine oil wrong specification

Insert valve in guide and check side
movement

Remove seals and check for splits
or wear

Measure rings in bore

Check for blue smoke from exhaust

V SYMPTON POSSIBLE CAUSE CHECK REMEDY
Valve burned out Check compressions Change valve
Ignition fault Refer to electrical section
Fuel injection fault Refer to fuel injection section
Burning oil Worn cylinder bores Check wear with a comparitor Rebore cylinders as necessary

Change valve guides as necessary
Replace in sets

Replace rings in sets and rebore
as necessary

Replace head gasket

Drain oil and refill with the correct
viscosily
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TIMING CHAINS, DAMPERS,
TENSIONERS AND SPROCKETS

Overhaul

Depressurise the fuel system, remove the
bonnet and drain the coolant.

Remove the cylinder head assembly.

Drain the engine oil, remove the crankshaft
damper (1, Fig. 1), timing cover (2, Fig. 1)
and remove the upper timing chain.

Fig. 1
Remove the lower timing chain tensioner (1,
Fig. 2), the intermediate sprocket (2, Fig. 2),
remove the oil pump drive chain and
damper (3, Fig. 2) and remove the lower
timing chain (4, Fig. 2).

Fig. 2
Remove the crankshaft sprocket (5, Fig. 2)
and all remaining dampers and spacers (6,
Fig. 2).

Remove the oil seal (1, Fig. 3) from the
power assisted steering end of the
distributor drive gear shaft using Service
Tool 18G 1468. Remove the shaft securing
circlip (2, Fig.3), the drive gear sprocket
and thrust washer. Remove the three
distributor drive gear housing bearing set
screws (3, Fig. 3), remove the housing (4,
Fig. 3) and discard the gasket.

12145

' Fig. 4

Inspect all the components for wear,
chipped teeth or wear marks on the gears
and chains for stretch or picking up. The
checking of stretch is demonstrated in
Fig. 4, the second check for the chain is to
pull it slowly over an outstretched forefinger,
the chain should run evenly over the finger,
if it picks up or runs jerkily over the finger,
the chain should be changed; if any of the
components are suspect then they must be
renewed.

J1Z:146
Fig. 5

Check the hydraulic tensioners for wear and
scored bores, the spring for tension and also
that the oil feed hole (1, Fig. B) is clear in
the end of the piston.
Check the dampers for wear, if any rubber
surface has been broken by the chain the
component must be replaced.

1

Fig. 6
Check the crankdamper/oil seal spacer for
grooving and ensure that the wear does not
exceed the limits set.
Locate the legs of service tool (1, Fig. 6)

firat

Fig. 7

18G 1434 behind the centre bearing shell

in the centre of the cylinder block (1, Fig. 7).~
Pull the centre peg outward (1, Fig. 8) and

tighten the nut (2, Fig. 8) until the bearing

and tool (2, Fig. 6) appear from the cylinder

block.

All component sizes and lolerances are

listed below.

Fig. 8
Remove the remaining bushes from the
front cover and distributor drive shaft
housing. using Service Tool 18G 1434. Fit
new  bushes using  Service  Tool
18G 1434(4) ensuring that the oil feed
holes in the bushes are lined up with the
holes (1, Fig. 9) in the cylinder block.

Ve

Fig. 9

Apply ‘Hylosil’ to the timing cover blanking
plates and fit the plates to the cover.

Fit a new gasket to the distributor drive gear
housing, align and fit the housing to the
cylinder block, apply ‘Hylomar’ to the
securing screws, fit and tighten. Clean the
drive gear and thrust washer, lubricate the
shaft and fit the shaft to the housing, fit the
thrust washer and secure with a circlip.
Lubricate the oil seal mounting face and the
outer edge of the seal and using Service
Tool 18G 1469 (1, Fig. 10), fit and seat the
oil seal (2, Fig. 10).
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NOTE: Under no circumstances must the
seal insert be removed prior to fitting the
seal,

112159 ‘
Fig. 10

Assemble the lower pivoting damper (1,
Fig. 11) to the spacers, tab washer, bracket
and securing bolts (2, Fig. 11), and fit the
assembly to the engine.

Refit the lower timing chain (3, Fig. 11),
sprockets (4, Fig. 11) and dampers (5,
Fig. 11), refit and release the lower timing
chain tensioner (6, Fig. 11).

Fig. 11
Refit the upper timing chain (7, Fig. 11),
place between the guides and secure with
an elastic band (8, Fig. 11).
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Refit the oil pump drive chain and damper
Coat the mating face of the timing cover
with "Hylosil".

Refit the timing cover (1, Fig. 12), the oil
seal/crankshaft spacer and crankshaft
damper assembly.

Refit the cylinder head.

Camshaft Sprocket

No. of teeth

Pitch of teeth

Pitch circle diameter

Internal surrations

Pitch circle diameter

Pitch of teeth

0/D of sprocket

Total width

Total width across both teeth
Concentricity of teeth and sprocket not to
exceed

Crankshaft Sprocket

Mo. of teeth

Pitch

Pitch circle diameter

Root diameter

Roller diameter

Measured over @ 6,35 mm (0.25 in) pins
Tooth profile cut to

Internal diameter

QOverall diameter

Width across 1 tooth

Width across all the teeth

Width across 2 teeth (timing chain)

Crankshaft damper oil seal spacer
Inside diameter

Outside diameter

Width

Intermediate shaft bush
Inside diameter (when fitted)
Qutside diameter

Width

Press fit

Shaft size

Running clearance

Material

Intermediate sprocket inner teeth

Number of teeth

Pitch

Pitch circle diameter

Root diameter

Roller diameter

Measurement over @ 6,35 mm (0.25 in) pins
Tooth profile cut to

Width across the depth

Overall diameter

Intermediate sprocket outer teeth
Number of teeth

Pitch

Pitch circle diameter

Root diameter

Roller diameter

Measurement over @ 6,35 mm (0.25 in) pins
Tooth profile cut to

Overall diameter

Width across both teeth

Total width of sprocket

Refit the thermostat housing and the air
cleaner element.

Refill the engine with oil and coolant, adjust
the ignition timing and refit the bonnet

30

9,526 mm (0.376 in)

91,135 mm (3.588 in)

131

66,675 mm (2.625 in)

1,60 mm (.063 in)

95,25 mm + 0,060 mm (3.75 in + .002 in}
18,653 mm (& in)

15,341 1t0 15,5670 mm (0.604 to 0.613 in)

0,076 mm (0.003 in)

21

9,625 mm (0.375in)
63,906 mm (2.516 in)
57,5666 mm (2.266 in)
6,35 mm (0.25in)
70,008 to 69,95 mm (2.759 to 2.754 in)
B5228

42,87651t0 42,857 mm
67,87 t0 67,77 mm
53310 5,10 mm
38,43 to 38,0 mm
15,67 to 15,34 mm

42,87510 42,860 mm (1.688 to 1.6874 in)
57,0010 651,81 mm (2.047 to 2.040 in)
17,110 16,9 mm

22,010t0 21,964 mm (0.8665 to 0.8647 in)
26,083 to 25,067 mm (0.9875 to 0.9865 in)
17,2510 16,25 mm (0.679 to 0.659 in)
0,036 t0 0,083 mm (0.0015 to 0.0033 in)
22 mm (0.8645 to 0.8637 in)

0.071 to 0,005 mm (0.0028 to 0.0002 in)
Vandervell No. L10083/3

28

9,626 mm (0.376 in)

85,063 mm (3.349 in)

78,7 mm (3.099 in)

6.35 mm (0.25 in)

91,411091,29 mm (3.5699 to 3.694 in)
BS228

15,67 10 15,34 mm (0.613 to 0.604 in)
89,21089,1 mm (3.512 to 3.508 in)

20

9,625 mm (0.375in)

60,884 mm (2.397 in)

54,63 mm (2.147 in)

6,35 mm (0.25in)

67.23t0 67,11 mm (2,647 to 2.642 in)
BS 228

65,07 to 64,97 mm (2.562 to 2.558 in)
16,67 to 15,34 mm (0.613 to 0.604 in)
48,810 48,7 mm (1.9211t0 1.917 in)
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Primary timing chain
Pitches

Roller diameter

Pitch

Type

Secondary timing chain
Pitches

Roller diameter

Pitch

Type

Oil pump chain
Pitches

Roller diameter
Pitch

Type

Dampers and tensions
Backing material
Damper material

Hydraulic chain tension housing
Bore diameter

Hydraulic chain tensioner

Overall length

Overall length to bottom of groove in piston
Diameter

Width of groove in piston

Non return valve primary ball diameter

Ball free movement

Non return valve secondary
Ball diameter
Ball free movement

OIL FILTER HEAD
GASKET

Renew

Place suitable drain tin under the oil filter
Remove the oil filter cartridge (1, Fig. 13),
remove the oil cooler pipe clamp nut and
clamp, note the position of, and disconnect
the pipes from the oil supply housing,
remove and discard the 'O’ rings. Remove
the oil filter head securing bolts (2, Fig. 13)
and remove the inner (3, Fig. 13) and outer
(4, Fig. 13) housings. Thoroughly clean the
housings, the oil cooler pipes and the
cylinder block face.

Apply ‘Hylosil” to the outer housing (4,
Fig. 13), align the inner housing (3, Fig. 13)
with the outer housing, fit the securing bolts
to the housing assembly, apply "Hylosil® to
the inner housing, align the assembly to the
aperture in the cylinder block and tighten
the securing bolts (2, Fig. 13).

Fit new 'O’ rings to the oil cooler pipes,
lubricate and connect the pipes to the
housing, fit the clamp plate, fit a new oil
filter (1, Fig. 13), start engine, wait for oil
pressure light to extinguish, switch off
engine and let stand for 30 seconds; check
the engine oil level and top-up as necessary.

80

6,35 mm (0.25 in)
9,525 mm (0.375in)
Endless duplex chain

86

6,36 mm (0.25 in)
9,525 mm (0,376 in)
Endless duplex chain

52

6,356 mm (0.25 in)
9,625 mm (0.375in)
Endless simplex chain

Steel BS1449 CR4

Rubber

21.3810 21,36 mm (0.842 to 0.841 in)

45 mm (1.771in)

41 mm(1.614in)

21,349 10 31,336 mm (0.8405 to 0.8400 in)
15 mm (0.59 in)

4,762 mm (0.1875in)

0,74 100,45 mm (0.29 10 0.18 in)

4,762 mm (0.1875 in)
0,74 t0 0,45 mm (0.029 to 0.018 in)

Nn2418s

Fig. 13

OIL SUMP

Renew

Remove the air cleaner element, the
alternator, the front crossmember and drain
the engine oil. Position the steering rack to
allow access to the sump securing bolts.
Remove the dipstick tube and the adaptor
plate to sump securing bolts and the sump
securing bolts (1, Fig. 14) leaving two loose.
Remove the engine earth strap, the
remaining sump bolts and lower the sump
(2, Fig. 14).

Apply ‘Hylosil" to the new sump and clean
the gasket face on the cylinder block (3,
Fig. 14). Lift the sump (2, Fig. 14) into
position and secure with the bolts (1,
Fig. 14). Fit the engine earth strap and
adaptor plate. Refit the dipstick tube.
Reposition the steering rack under the sump
and refit the front crossmember, the
alternator and the air cleaner. Refill the
engine with oil.

Fig. 14

OIL PRESSURE
SWITCH/TRANSMITTERS

Renew

Remove the air cleaner element, disconnect
the feed wire (1, Fig. 15, 16) and remove
the switch (2, Fig. 15, 16).

Fit the new switch to the cylinder block,
reconnect the feed wire and air cleaner
element. Start the engine and ensure that

either the oil pressure warning light
extinguishes or the pressure gauge IS
operating.

NOTE: Oil pressure transmitter Fig. 16 and
. 15.

2158
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OIL FILTER CANISTER

Renew

Place a suitable drain tin under the filter and
remove the filter canister (1, Fig. 17). Clean
the oil filter mounting face, lubricate the
rubber seal on the new filter with clean
engine oil. Fit and tighten the filter canister
using only the hand pressure and on no
account use an oil filter strap designed for
removal of canisters. Start the engine, wait
for the oil light to extinguish, switch engine
off, wait for 30 seconds, check the oil level
and top-up as necessary.

NOTE: Normal tightening torque of oil filter
is: 2 to 1 turn after initial contact.

Canister Specification

Maximum working pressure
Relief valve setting

Canister to withstand

Element filtration area

Canister diameter

Canister length

Canister case material thickness
Adaptor thread

OIL COOLER

Renew

Remove the horn/bracket assembly, place a
drain tray beneath the oil cooler and
position a splash guard to prevent oil
splashing through the front radiator grilie
Slacken and remove the oil cooler pipe
unions to drain the oil. Remove the oil
cooler securing nuts (1, Fig. 18) and remove
the cooler assembly (2, Fig. 18).

Discard the cooler pipe ‘O’ rings, remove
the splash guard and drain tray. Clean the
pIpe unions.

Fit the new oil cooler (2, Fig. 18) to the
mounting rubbers and start but do not

tighten the oil cooler securing nuts (1, .

Fig. 18). Fit new ‘O’ rings to the cooler
pipes, connect the pipes to the cooler and
tighten the unions and the cooler mounting
nuts.
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100 Ib/in?

0.9 to 1,1 kgflem? (13 to 16 Ib/in?)

17.60 kgf/em? (250 Ib/in?) pressure
3555¢cm? (551 in?)

95,70 mm (3.768 in)

148,00 to 145,50 mm (5.827 10 6.728 in)
24 SWG

1in 12UNF — 2B

Refit the horn assembly to the vehicle and
top-up the engine with oil. Run the engine
and ensure there are no oil leaks.

Fig. 18

OIL FILLER TUBE SEAL AND
HOUSING GASKET

Renew

Remove the air cleaner element, the oil filler
cap (1, Fig. 19), slacken the oil filler tube to
air cleaner backplate hose clips, disconnect
and remove the hoses from the air cleaner
backplate and manifold, remove the
camshaft cover breather pipe. Remove the
filler tube upper securing bolt, pull the tube
(2, Fig. 19) from its lower housing (3,
Fig. 19) and seal assembly (4, Fig. 19) and
pull the tube down to ease removal,
withdraw the tube and remove the seal from
the lower housing. Remove the seal housing
to cylinder block securing bolts (5, Fig. 19)
and remove the housing, remove the baffle
plate (6, Fig. 19), clean the housing, baffle
plate, cylinder block mating face and filler
tube.

Apply ‘Hylosil’ to the housing, align the
baffle (6, Fig. 19) to the housing, apply
‘Hylosil’ to the baffle, fit a new filler tube
seal (4, Fig. 19) to the housing and align the
housing assembly (3, Fig. 19) to the cylinder
block. Fit and tighten the housing securing
bolts (5, Fig. 19), locate the filler tube (2,
Fig. 19) in position from underneath,
connect up the camshaft cover breather
pipe and seat the filler tube into the lower
housing. Fit and tighten the filler tube
securing bolt. Connect the hoses to the
manifold and air cleaner backplate, tighten
all the hose clips, refit the filler cap (1,
Fig. 19) and air filter. Check the engine oil
level.
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OIL PUMP

Renew

Remove the air cleaner, the alternator and
the front crossmember.

Drain the engine oil and remove the oil
sump. Place a suitable drain tray under the
oil transfer housing area and remove the
transfer housing (1, Fig. 20). Remove the oil

J12162

12163
Fig. 21

pump pick-up pipes (1. Fig. 21), move the
lock tabs away from the oil pump sprocket
bolts (1, Fig. 22) and remove the bolts (2,
Fig. 22) and remove the oil pump drive
sprocket (3., Fig.22), collecting the tab
washers (4, Fig. 22) and shims.

Fig. 22

Remove the oil pump securing bolts (2,
Fig. 23) and remove the pump (1, Fig. 23).

2165

Remove the oil pressure relief valve cap (1,
Fig. 24), spring (2, Fig. 24), tube (3, Fig. 24)
and valve (4, Fig. 24).

Clean the mating face in the cylinder block,
the relief valve assembly, sprocket and

shims.

Fig. 24

Lubricate the relief valve assembly and
assemble into the pump and tighten the
relief valve cap. Fit the oill pump to the
engine and tighten the securing bolts. Move
the drive chain as far rearward as possible,
fit a shim pack of 0.015 in thickness to the
oil pump, align the bolt holes, fit the drive
sprocket and two securing bolts. Using a
straight edge (1, Fig.25), check the
alignment of the oil pump drive sprocket (2,
Fig. 25) and the crankshaft sprocket (3,
Fig. 25). Remove and refit the pump drive

16:
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Fig. 26
sprocket as required in order to align the

sprockets. When the alignment s
satisfactory remove the pump sprocket, fit
the chain to the sprocket and the sprocket
and shims (4, Fig. 25) to the oil pump, fit
the tab washer (4, Fig.22) and bolts (2,
Fig. 22), tighten the bolts and secure with
the tab washer.

Fit new 'O’ rings to the oil pump pick-up
pipes (1, Fig. 26). Lubricate and refit the
pipes to the pump. Apply ‘Hylosil’ to the
transfer housing gasket face, fit and seat the
housing (1, Fig. 20) and secure with the
bolts.

Fig. 26
Refit the engine sump (1, Fig.27), the
crossmember, the alternator, the air cleaner
element (Fig. 28) and refill the engine with
oil.

1

Fig. 28
ENGINE OIL

Drain and refill

Place a suitable un under the sump rear
drain plug, release the plug and collect the
oil in the container. Clean the sump plug,
remove the drain tin, fit and tighten the
sump plug

Remove the engine filler cap and refill the
engine with oil. Refit the oil filler cap. Run
the engine o temperature, switch the
engine off. Leave for 30 seconds. Remove
the dipstick and check the oil level and
adjust the oil accordingly.
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OIL PUMP

Overhaul

Remove the oil pump and remove the body
securing bolts. Remove the pump body, the
pump outer rotor, the backplate securing
bolts, the backplate and the bearing shell,
clean all the component parts of the pump.
Check all the clearances and components
for undue wear (Fig. 29 & 30).

Clean and lubricate all the component parts,
fit the bearing shell to the housing. apply
sealant to the backplate gasket face, fit the
backplate and securing bolts, fit the outer
rotor and refit the oil pump to the engine.

Quter rotor O/D

Outer rotor width

Inner rotor width

Clearance outer rotor to body (Fig. 29)
Material

Oil pump body rotor bore

End float (Fig. 30)

2 horn clearance

3 horn clearance

CYLINDER HEAD — REAR
BLANKING PLATE GASKET

Renew

Drain the coolant and remove the securing
bolts (1, Fig.32), disconnect the injector
harness and remove the blanking plate (2,
Fig. 32). Clean the blanking plate and using
a straight edge check the plate for flatness.
Apply ‘Hylosil' to the gasket face and
carefully align the plate to the cylinder head.
Fit the securing bolts and 'P’ clip. Reconnect
the injector harness and refill the engine
with coolant.
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CAMSHAFT COVER GASKETS

Renew

Disconnect the spark plug leads, and the
breather hose from the camshaft cover.
Remove the seven camshaft cover securing
screws (1, Fig. 31) and washers. Remove
and discard the gaskets and the half moon
seals from the rear of the cylinder head.
Clean the camshaft cover and the cylinder
head mating face.

Apply sealant to and fit the new half moon
seals o the cylinder head

Fit new plug well seals and camshaft cover
gasket (2, Fig. 31) to the camshaft cover (3,
Fig. 31). fit and align the cover to the
cylinder head and secure with the seven
screws (1, Fig. 31) and washers.

Reconnect the breather hose to the cover

and tighten the clip.
Reconnect the plug leads.

69.825 to 69,774 mm (2.749 to 2.747 in)
27.9751t0 27,962 mm (1.1014 to 1.1009 in)
27,9751027,962 mm (1.1014 to 1.1009 in)
0,2 mm (0.010in)

Cast iron grade 12

69,951 to 69,926 mm (2.7539 t0 2.7529 in)
0,1 mm (0.005 in)

0,2 mm (0.010in)

0.2 mm (0.010in)

CRANKSHAFT END FLOAT
Check and adjust
Remove the allernator, the air cleaner

element, the front crossmember and drain
the engine oil. Remove the engine sump,
the oil pump pick-up pipes (1, Fig. 33) and
remove the crankshaft windage trays (2,
Fig. 33).

FRNTENLE]

Fig. 33

Mount a suitable dial gauge and zero: with
the use of suitable levers, measure the
crankshaft endfloat; this should be 0.004
t0 0.010 in.

Should the endfloat exceed this, remove the
centre main bearing cap, remove the thrust
washers and replace with suitable oversized
thrust washers; these are available n
0.005 in and 0.010in. These can be added
1o reduce the endfloat by 0.005 to 0.010 in,
0015in and 0.020in (the oversizes are
marked on the steel side of the thrust
washer).

NOTE: When refitting the thrust washers,
ensure that the bearing face (grooved) and
not the steel side contacts the crankshaft.

Recheck the endfloat and if satisfactory,
clean the main bearing cap and bearing,
lubricate with clean engine oil, refit the cap
and bearing assembly, remove the dial
gauge and torque up the main bearing cap.
Clean and fit the crankshaft windage trays.
Refit the oil pump pick-up pipes with new
‘0’ rings, coal the engine sump mating face
with sealant and refit.

Refit the crossmember, alternator and the
anr cleaner element.

Refill the engine with new engine oil.
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CRANKSHAFT FRONT OIL SEAL

Renew

Remove the air conditioning crankshaft
drive pulley and remove the crankshaft
damper (1, Fig. 34).

Fig. 34

Remove the oil seal (1, Fig. 36} from the
timing cover. Remove the woodruff key and
the crankshaft ol seal/crankshalt damper
spacer (2, Fig. 35), clean the oil seal face,
crankshaft and keyway, key and ol
seal/crankshaft damper spacer. Lubricate
the oil seal and fit to the front cover and

212475
Fig. 35

ensure that the seal is flush with the front
cover (1, Fig. 36). Inspect the edges of the
oil seal/crankshaft damper spacer for nicks,
burrs and wear marks and replace f
suspect, oIl and fit the spacer. Refit the
woodruff key and the crankshaft damper. Fit
the pulley to the crankshaft.

Fig. 36

CRANKSHAFT PULLEY AIR
CONDITIONING DRIVE

Renew

Slacken the compressor link arm adjusting
nuts and bolts, raise the vehicle on a ramp,
slacken the compressor front link bolt and
pivot the compressor towards the engine.
Remove the compressor drive belt and
remove the pulley securing bolts (1, Fig.
37)

J12 177

Fig. 37

Remove the pulley by moving it forwards
and to the LH side of the damper.

Fit and align the new pulley to the
crankshaft damper and tighten the securing
bolts.

Move the compressor away from the engine
and fit the drive belt. Tighten the adjusting
nut Lo give the correct belt tension

Tighten the link arm lock nuts, pivots and
bolts

DISTRIBUTOR DRIVE SHAFT

Renew

Depressurise the fuel system, drain the
coolant and remove the air cleaner element.
Remove the thermostat housing gasket and

3 5

cylinder head gasket. Drain the engine oil.
Remove the crankshaft damper, timing
cover gaskets, upper timing chain and lower
chain tensioner and remove the
intermediate sprocket.

Remove the power-assisted steering pump
housing to distributor drive shaft housing
securing bolts (1, Fig. 38), remove the
power-assisted  steering pump  drive
coupling and remove the distributor drive
shaft rear oil seal using Service Tool
18G 1468. Using right-angled circlip pliers
remove the drive shaft securing circlip, lift
the timing chain off the drive shaft gear,
remove the drive shaft (2, Fig 38) and
collect the thrust washer (3, Fig. 38).

Clean the distributor drive shaft and bearing
housing (4, Fig. 38}, thrust washer, drive
coupling and pump shaft.

Check for wear and if necessary change the
distributor shaft bushes (5, Fig. 38) using
Service Tool 18G 1434

Refit the housing (4, Fig. 38) with new
gasket (6, Fig. 38} and secure with the bolts
(1, Fig. 38).

Lubricate the drive shaft and refit the shaft
into the housing, engaging the chain with
the gear as it is fitted. Lubricate and fit the
thrust washer (3, Fig. 38) and secure with
the circhp

Lubricate new oil seal and using Service
Tool 18G 1469, fit and seat the drive shaft
rear oil seal.

NOTE: Under no circumstances must the
plastic seal insert be removed prior to
fitting the seal.

Fit the drive coupling to the power-assisted
steering pump, align the pump shaft with
the distributor shaft, connect the pump shaft
o the drive shaft and tighten the pump
housing securing bolts

Refit the intermediate sprocket, the lower
timing chain tensioner, the upper uming
chain, the uming cover crankshaft damper,
cylinder head gasket, thermostat housing
gasket and the air cleaner element. Refill the
cooling system. Refill the engine with oil,
start the engine and adjust the ignition
timing

J12:178

Fig. 38
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DISTRIBUTOR DRIVE SHAFT
SEAL

Renew

Remove the power steering pump drive
coupling and remove the distributor drive
shaft oil seal using Service Tool 18G 1468.
Clean and lubricate the new seal and
mating faces. Using Service Tool 18G 1469
(1, Fig. 39), fit and fully seat the drive shaft
seal (2, Fig. 39)

NOTE: Under no circumstances must the
plastic seal insert be removed prior to
fitting of the seal.

Refit the power
coupling.

steering pump drive

n2-179 l

Fig. 39
CRANKSHAFT DAMPER

Renew

NOTE: Under no circumstances must the
engine be rotated anti-clockwise (viewed
from the front) until Service Tool 18G 1436
is fitted and tensioned.

Remove the air conditioning drive pulley,
slacken the alternator drive belt adjusting
nut, the link arm adjusting nut, bolt and
alternator pivot bolt. Lift the alternator
and remove the drive belt, disconnect
the plug leads and the HT lead from

the ignition coil. Remove the distributor
cap and turn the engine to TDC No. 1
cylinder.

Disconnect the  distributor
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amplifier block connector and the advance/
retard pipe, remove the distributor and
place tape over the aperture. Remove the
upper chain tensioner valve and using a
3 mm Allen key, retract the tensioner by
rolating the key clockwise until the
tensioner is in the ‘park’ position, and

remove the tensioner assembly (1, Fig. 40).
Fit the Service Tool 18G 1436 (1. Fig. 41)
to the cylinder head and tighten the centre
bolt (2, Fig. 41) until a pressure of 2 to 4 Ibs
is exerted on the chain by the tensioner.

Remove the spoiler/under tray to inner

wheel arch cover.

Fit Service Tool 18G 1837 to the front

crankshaft damper (1, Fig. 42) and tighten
the securing bolts (2, Fig. 42). Wedge the
tool against the front crossmember (3,
Fig. 42) and remove the damper retaining

nz21e2

Fig. 42
bolt. Remove Service Tool 18G 1837 from
the damper and Service Tool 18G 1836
from the cylinder head, refit the upper

Fig. 43

tensioner assembly with a new gasket and
‘0’ ring and release by turning the tensioner
anti-clockwise using a 3 mm Allen key. Fit
the tensioner valve and secure with the
clamp.

Fit Service Tool 18G 1436 to the damper
(1, Fig. 43) and tighten the securing bolts
(2, Fig.43). Tighten the centre bolt,
withdraw the pulley from the crankshaft and
remove the tool.

Remove the timing plate securing bolts and
remove the timing plate.

Refit the timing plate to the new damper
and tighten the securing bolts, fit the
damper to the engine, start the damper
securing bolt and fit Service Tool
18G 1437. Wedge the tool against the front
crossmember, torque up the securing bolt
and remove Service Tool 18G 1437.
Reposition the alternator drive belt over the
pulleys and refit the air conditioning belt.
Refit the spoiler/under tray. Tension the
alternator drive belt and tighten all the
securing bolts and nuts. Tension the air
conditioning drive belt and tighten the
securing bolts.

Fit a new ‘O’ ring to the distributor, turn the
engine to TDC No. 1 cylinder and refit the
distributor

Refit the advance and retard pipe and
reconnect the distributor amplifier block
connector, refit the distributor cap, leads
and HT lead to the ignition coil, start the
engine and reset the ignition timing.

OIL COOLER SUPPLY AND
RETURN HOSES

Replace

Remove the air cleaner assembly, place a
drain tray in position, remove the hose to oil
filer head clamp nut, clamp and rubbers.
Disconnect and remove the horn assembly.
Place a drain tray beneath the ol cooler and
cooler union, place a splash guard to
prevent oil splashing through the front
radiator grille. Slacken the supply and return
pipes from the cooler and cooler umion nuts
and drain the oil. Remove the top rail to fan
cowl securing nuts, displace the harness
clips, displace the fan cowl from the top rail
and remove the receiver/drier. Remove the
top rail securing nuts and bolts and displace
the earth leads, hft the top rail off and
position over the engine. Remove the
recewver/drier clamp nuts, bolts and clamps
from the recewver/dner. Lift the condenser
from its mounting position, disconnect the
thermostatic switch feed wires and remove
the supply and return hoses from the
vehicle. Discard the ‘O’ rings.

Fit the new hoses in position, lubricate and
fit the ‘O’ rings to the connectors, connect
the hoses to the oil cooler and tighten the
connections, Connect the horn wires and
secure the horn assembly to the front panel.
Align and fit the hose clamp rubbers, refit
the clamp and secure with the bolt.
Reconnect the radiator thermostatic switch
feed wires. Refit the condenser to its mounting
rubbers, position the clamps over the
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receiver/drier. Position the earth wires and
bolt the top rail into position. Refit the fan
cowl over the studs, fit the harness clips to
the studs, fit the top rail and secure with the
nuts.

Reposition the receiver/drier clamps and
secure with the nuts. Connectl the supply
and returi hoses to the filter head.

Refit the clamp plate and secure with nut,
refit the air cleaner element and remove the
splash guard and drain trays and top-up the
engine with oil.

OIL PRESSURE RELIEF VALVE
ASSEMBLY

Check and overhaul or renew

Jack up the front of the vehicle and place on
two stands, partially drain the engine oil
from the front drain plug (1, Fig. 44).

Relief valve :
o/D
/D

Overall length
Working length
Bore depth
Material

Cyanide Harden
Mandrel: Length

Remove the oil pressure relief valve plug (1,
Fig. 45) and collect the valve (2, Fig. 45)
spring (3, Fig. 45) and mandrel (4, Fig. 45).
Check the valve spring and mandrel for
wear, scoring or pitting with  the
specification below.

Ji12184

Fig. 44

17,98to 17,95 mm (0.7079 to 0.7067 in)
15,00 to 14,50 mm (0.591 to 0.571 in)

36 mm (1.378in)

30mm (1.181 in)

27 mm (1.063 in)

ENIA

0,020 to 0,013 mm (0.008 to 0,005 in) deep
57 mm (2.244 in)

e

T,
IR,

Di e ; i
lameter 11.11 mm (0.437 in) fotias
Material Steel tube to BS970 (CDS2 or ERW1) Fig. 45 ;
Spring Wall thickness 1,63 (0,064 in, 16 SWG)
or 1,22 (0.048, 18 SWG)
Free length 106 mm (4.173 in)
Qutside diameter 16,34 mm (0.643 in)
SPRING SPECIFICATION
Wire diameter 2,34 mm (0.092 in, 13 SWG)
Mean diameter coils 14,0 mm (0.551 in)
Total No. of coils 26
No. Active Coils 24
Helix of coil Left
Spring rate 4,49 N/mm (25.65 Ib/IN)
Length Load Stress
mm inches kg Ibs N/mm? Ib/in?

Fitted 76,00 2.992 13,74 30.29 472 68,395

Valve opening 72,00 2.83b6 15,58 34.35 BH3b. 77.543 .

Max opening 62,00 2.441 20,15 44.43 692 100.304

Solid (ref) 60.80 2.392 20,71 45,66 il 103.083
Material Heat treatment If any of the components are suspect, they
BS. 970/735/A50 (EN.47) Spring steel wire. To be heat stabilised such that when should be replaced.

Ends to be close coiled and ground square
to axis, feather edges to be removed to a
minimum thickness of 0.5 mm (0.020 in).

compressed to valve opening position for
24 hours at 150°C, relaxation of load must
not exceed 2.5%.

Lubricate and assemble the mandrel, spring
and valve, fit and tighten the relief valve
plug.

Refit and tighten the sump plug.

Lower the vehicle, open the bonnel and top-
up the engime with oil
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ENGINE MOUNTING SET

Renew

Remove the air cleaner element
Remove the upper engine mounting
securing nut (1, Fig 46) and washer,
support the engine with a jack.

NOTE: Ensure that the fan does not come
into contact with the fan cowl.

Remove the LH engine mounting bracket
from the cylinder block, remove the
mounting (2, Fig. 46) and packing from the
bracket. Fit new mounting and packing to
the bracket, fit the bracket to the cylinder
block and tighten the securing bolts.

A

Fig. 46
Take the weight of the engine with a jack.
Remove the RH mounting nuts from the
crossmember (1, Fig. 47) and engine (2,
Fig. 47), remove the mounting and packer
from the bracket (3, Fig.47), fit a new
mounting with the packer to the bracket. Fit
the assembly to the engine and secure.
Lower the engine, ensure that it is
positioned on the mountings without
causing any undue strain to the rubber
blocks and tighten the securing nuts.

Fit the engine retaining Service Tool MS 53
across the wing channels (1, Fig. 48), fit the
engine support hook, a lifing eye and lake
the weight of the engine

Jack up the front of the vehicle and place on
stands, remove the intermediate heat shield,
remove the rear mounting securing nut (1,
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Fig. 48

Fig. 49), take the weight of the gearbox with
a jack and remove the rear mounting to
body securing bolts (2, Fig. 49). Remove the
rear mounting assembly (3, Fig. 49) and
collect the spacers, spring and micron
insert. Remove the nuts and bolts (4,
Fig. 49) securing the mounting rubber to
the plate and remove the mounting (5,
Fig. 49).

Fit a new mounting to the bracket and
secure with the nuts and bolts. Fit a new
micron insert, fit the spring and using a jack
fit, seat and secure the rear mounting to the
body.

SN
5 \

Fig. 49

NOTE: Ensure that the spring is seated in
the gearbox spring pan.

Lower the jack and ensure that the gearbox
15 central over the mounting, finally tighten
the mounting securing bolts.

Remove Service Tool MS 53 and the lifing
eye, fit and seat the rear mounting centre
spacers, tighten and secure with the
mounting nut. Refit the intermediate heat
shield and lower the vehicle.

OIL PUMP DRIVE CHAIN AND
DAMPER

Renew

Remove the engine and the gearbox from
the vehicle; detach the gearbox from the
engine and fit the engine to a stand

Remove the distributor and disconnect the
leads from the sparking plugs.

Remove the camshaft cover and the upper
chain tensioner assembly; discard the 'O
rings and gaskets. Knock the camshafl top
sprocket lock tabs away from the bolts,
remove the sprocket securing bolts and
collect the four tab washers, remove the
camshaft sprockets from the cylinder head.

Position the chain between the upper
dampers (1, Fig. 50) and fit an elastic band
(2, Fig. BO) across the upper dampers
retaining the chain and the pivoting damper

(3. Fig 50) during the cylinder head
remaoval

Remove the cylinder head/camshaft bearing
cap securing bolts (1. Fig. 51), remove the
cylinder head assembly

Remove the flywheel and fit slave bolts to
the rear of the crankshaft (1, Fig. 52) and
using a suitable bar (2, Fig. 562) to stop the
crankshaft rotating, remove the securing
bolt and damper assembly.

NOTE: Ensure that the engine does not
rotate anti-clockwise (viewed from the
front).

Fig. 62
Turn the engine over n the stand and
remove lhe sump pan securing bolts and

sump.

Knock down the oil pump sprocket lock
tabs, remove the bolts and tab washers and
collect sprocket. Remove the timing cover
securing bolts {1, Fig. 53) and timing cover
assembly (2, Fig. 53). Remove the oil pump
drive chain and damper, remove the
crankshaft damper woodruff key and remove
the crankshaft damperfoil seal spacer.
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Remove the front oil seal from the timing
cover, clean and inspect the oil pump drive
sprocket. Lubricate the oil pump drive chain,
fit the chain to the sprocket and the
chain/sprocket assembly to the crankshaft
sprocket, align the sprocket securing holes,
fit and tighten the sprocket securing bolts
(1, Fig. 64), and secure with the tab washer

b

Fig. 54
(2, Fig. 564). Fit a new chain damper and
take any slack out of the chain, tighten the
securing bolts, fit the front oil seal to the
timing cover, apply 'Hylosil’ to the timing
cover mating face, fit the cover and secure

with the fixing bolts. Lubricate the oil
sealfcrankshaft damper spacer and push
onto the crankshaft. Fit and seat the
woodruff key to the crankshaft and fit the
damper to the crankshaft. Stop the
crankshaft from turning using the slave bolts
and a suitable bar, fit the crankshaft damper
securing bolt and tighten up to the correct
torque.

Remove the slave bolts, clean the sump
mating faces and coat with 'Hylosil’, fit the
sump to the engine and torque up the bolts.
Turn the engine to TDC, the upper chain
should be supported during this operation,
and reposition il between the dampers (1,
Fig 55).

12195

Ensure that both the top of the cylinder
block and the mating face of the cylinder
head are clean and dry and fit a new
cylinder head gasket.

Check that both camshafts are on TDC using
Service Tool 18G 1433. Fit the cylinder
head assembly to the cylinder block; fit the
chain damper and pedestal assembly and
insert the cylinder head attachment bolts.
Tighten the bolts to a torque figure of 38 to
40 Ib ft and then turn the bolt clockwise
through exactly 90°; carry this out in the
sequence illustrated (Fig. 56).

NOTE: To assist the accuracy of the
rotation through 90° a suggested tool is
illustrated on page 12—6.

Fig. 56
Lift the uming chain and remove the elastic
band, position the chain over the ends of the
camshafts. Fit and engage the camshaft
drive sprockets to the chain and the
camshafts ensuring that all the chain ‘slack’
1s to the pivoting tensioner side
Strip the upper tensioner and inspect its
component parts (1, Fig. 57) for wear or

-

Fig. 57
damage. Check that the ball is free in the
non return valve. Fit new ‘O° rings to the
valves lubricate the rings and insert the

assembly into the position housing.
Lubricate the snail, spring and mandrel and
assemble to the piston. Engage the snail
with the guide and rotate clockwise and
depress the snail until the peg is engaged in
the ‘park’ position on the snail, fit the
assembly into the piston housing. Fit a new

‘O’ ring to the housing and lubricate, fit a
new gasket to the housing and fit the
assembly to the cylinder head, ensuring that
the tensioner is properly engaged on the
pivoting guide. Fit but do not tighten the

Fig. 58

tensioner securing bolt, fit the valve retainer
securing bolt (four threads only) (1, Fig. 58).
Fit new ‘O’ nings to the valve assembly and
lubricate. Release the tensioner using a
3 mm Allen key and turn it anticlockwise, fit
the valve assembly (2, Fig. 58), engage the
retainer plate (3, Fig. 58) and fully tighten
the securing bolt

- -

Fig. 59
Remove the inner sprocket secuning clip (1,
Fig. 59), remove the inner sprocket and
align the holes in the inner sprocket with the
haoles in the camshaft (2, Fig. 59). Fit the tab
washers (1, Fig. 60) and securing bolts (2.
Fig. 60), but do not fully torque up the bolts,

Fig. 60

relil the inner sprocket securing clip. Repeat
for the other camshaft sprocket. Tighten all
the sprocket securing bolts (1, Fig. 61),
knock up the lock tabs (2, Fig. 61), position
the upper chain upper damper (3, Fig. 61)
and tighten the securing bolts (4, Fig. 61)
and knock up the lock tabs (5, Fig. 61).
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Fig. 61
Fit the plug well seals (1, Fig.62), the
camcover gasket (2, Fig. 62), and the half
moon seals (3, Fig. 62) to the cylinder head,
fit the camcover (4, Fig. 62) to the engine,
fit and tighten the securing screws (5,
Fig. 62).

2

)12-203
Fig. 62

Check the gap of new sparking plugs and fit
to cylinder head, tightening to a torque of
25 Ib/ft 3.5 kg/m.
Fit a new 'O’ ring to the distributor, lubricate
the ‘O’ ring and gear, turn the rotor arm to
the position illustrated in Fig. 123 and fit the
distributor in the position shown,
Fit the distributor clamp plate securing bolt,
leave the clamp plate securing bolt slightly
slack. Fit the distributor cap and tighten the
securing screws. Connect the sparking plug
leads in the firing order 1, 5, 3, 6, 2. 4.

NOTE: The distributor turns clockwise as
viewed from the top.

Refit the water pump and the gearbox,
remove Lhe engine from the stand and refit
the engine to the vehicle.

VALVE CLEARANCES

Check and adjust

Drain the coolant and remove the camshaft
cover.

Rotate the engine as necessary to measure
the valve clearances between the heel of the
camshaft and the cam followers (1, Fig. 63),
this should be 0.012 to 0.014 in.
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Should the clearances be incorrect, remove
the camshafts and cam followers. Remove
all the shims or only those requiring
adjustment, check the size of the existing
shims with a micrometer and note the
reading. Calculate the size of the shim
required, following the examples below.

EXCESSIVE CLEARANCE INCHES
Size of existing shim 0.100
Plus the actual clearance noted 0.019
0.119

Less the specified valve clearance 0013
= required shim size 0.106
INSUFFICIENT CLEARANCE INCHES
Size of existing shim 0.107
Plus the actual clearance noted 0.010
0117

Less the specified valve clearance 0.013
= required shim size 0.104

Refit the cam followers and camshafts, and
camshaft cover using new seals and
gaskets, refill the cooling system, check and
if necessary adjust the ignition timing.

NOTE: See page 12-54 for available shim
sizes.

NOTE: To enable the camshafts to be
rotated in position, enabling the valve
clearances to. be checked, without
connecting the timing chains and
sprockets, the following procedure must be
strictly adhered to.

LH and RH refers to the engine being
viewed from the front of the cylinder head.

1. Set the crankshaft at 60° BTDC.

Dead Centre.

2. Turn the LH camshaft until the No, 3
cylinder valves and No. 6 cylinder
valves are ‘on the rock’ i.e. one set of
valves just opening and the other just
closing.

3. The RH camshaft can now be rotated
and the valve clearances checked.

4. Rotate the RH camshaft to TDC (i.e.
groove in the camshaft to the top).

5. Turn the LH camshaft to TDC.

6. Turn the RH camshaft until No. 2
cylinder valves and No. 6 cylinder
valves are ‘on the rock’.

7. The LH camshaft can now be rotated
and the valve clearances checked.

8. Rotate the LH camshaft to TDC.

9. Rotate the RH camshaft to TDC.

10. Rotate the crankshaft to TDC.

NOTE: To set the camshafts at TDC use
Service Tool 18G 1433.

CAMSHAFTS

Renew

Drain the coolant and remove the camshaft
cover, remove the torquatrol unit securing
nuts and remove the torquatrol unit from the
studs. Turn the engine over until No. 1
cylinder is at TDC on its firing stroke.
Disconnect the HT lead from the coil and
remove the distributar cap, disconnect the
amplifier block connector and advance/
retard vacuum pipe

Note the position of the rotor arm relative to
the distributor body, and the position of the
body relative to the cylinder head; remove
the distributor and block off aperture to
prevent the ingress of dirt and dust.

Release the lock tabs (1, Fig. 64) on the
camshaft sprocket securing bolts and
slacken the securing bolts (2, Fig 64).

Fig. 64

Remove the upper chain tensioner valve
clamp bolt (1, Fig. 65), remove the clamp (2,
Fig. 65) and valve (3, Fig.65). Using a
3mm Allen key wind back the tensioner
(turn clockwise) until the snail engages in
the ‘park’ position. Remove the tensioner
housing securing bolt and remove the

Fig. 65
tensioner assembly (1, Fig. 66). Remove
and discard the 'O ring (2, Fig. 66) and
gasket (3, Fig 66), remove the camshaft
sprocket securing bolts, collect the tab
washers and remove the sprockets.

Fig. 66
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Fig. 67

Remove the cylinder head bolt from the RH
No. 2 camshafl cap (1, Fig. 67), remove the
remaining two bolls securing the camshaft
cap, and remove the cap.

Fit the spacer Service Tool 18G 1435 (2,
Fig. 67) to the cylinder head, fit and tighten
the cylinder head bolt 1o specified torque
Repeat the procedure for cap numbers 3, 4,
5and 6 (3, Fig. 67).

Fig. 68

Remove the upper chain upper damper
pedestal securing bolts (1, Fig. 68) and
remove the pedestal assembly (2, Fig. 68)
and fit the two spacer Service Tools
18G 1435 (4, Fig. 67).

Remove the head bolt from No. 7 camshaft
cap and remove Nos. 7 and 1 camshaft cap
securing bolts alternately until the camshaft
is free and lift the camshaft from the
cylinder head and fit spacer tool 18G 14356
to No. 9 cap bolt and retorque the cylinder
head bolts (5, Fig. 67)

Clean new camshaft, ol the journals and
install in the eylinder head. Fit the camshaft
at approximately TDC

Start No. 1 camshaft cap securing bolts
Remove No. 7 cylinder head bolt and
spacer, refit No. 7 camshaft cap and bolt,
but do not tighten. Pull down No. 1 and 7
camshaft caps alternately until the camshaft
is fully down. Tighten the cylinder head bolt.
Remove No. 4 cylinder head bolt and
remove the spacer, lubricate the cap, fit and
tighten the cap securing bolts, tighten the
cylinder head bolt.

Repeat the above procedure for Nos 2, 3, b
and 6 caps and using Service Tool
18G 1433 set the camshaft to TDC.

Repeat the procedure for the other
camshaft.

Position the chain over the sprockets and
align the sprockets to the camshafts, move
the blank in the chain to the tensioner side,
fit the oil pressure simulator Tool 18G 1436
and tension the chain (tighten the tool to
apply a pressure of 2 - 4 |bs).

Remove the clip securing the sprocket inner
wheel and align the securing bolt holes, fit
the tab washers and securing bolts, knock
up the tab washers and refit the securing
clip

Repeat the procedure for
camshaft.

Turn the engine aver and check all the valve
clearances.

Should any of the clearances be incorrect,
remove the camshafts as previously
described, and using a suitable magnet
remove the relevant cam followers (1,

the second
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Fig. 69

Fig. 69). Remove  the shims requiring
adjustment; check with a micrometer the
size of the ewsting shims and note the
reading. Calculate the size of shim required,

following the example below for either
excessive  clearance or  insufficient
clearance
EXCESSIVE CLEARANCE INCHES
Size of existing shim 0.100
Plus the actual clearance noted 0.019
.119
Less the specified valve clearance 0013
= required shim size 0.106
INSUFFICIENT CLEARANCE INCHES
Size of existing shim 0.107
Plus the actual clearance noted 0.010
Less the specified valve clearance 0013
= required shim size 0.104

Remove the oil pressure simulator tool
18G 1436. Fit and seat the tensioner
assembly to the damper. Fit the top
tensioner securing bolt, fit new ‘O’ rings to
the valve and lubricate.

Using a 3 mm Allen key, fully release the
chain tensioner (turn anti-clockwise). Fit the
valve, position the clamp over the valve and
secure with the retaining bolt. Remove the
tape from the distributor aperture, fit and
lubricate the ‘O’ ring and drive gear, refit the
distributor

Reconnect the amplifier block connector,
refit the distributor cap, plug leads and the
HT lead to the coil.

Refit the torquatrol fan unit and secure with
the nuts. Refit the gaskets to the camshaft
cover, fit the cover and secure with the
seven screws

Refill the engine cooling system, reset the
ignition timing and refit the distributor
advance/retard pipe

PISTONS AND CONNECTING
RODS ENGINE SET

Replace

Remove the engine from the vehicle and fit
to a stand.

Disconnect the plug leads, remove the
distributor assembly, remove the camshaft
cover. Turn the engine over to TDC firing on
No. 1 eylinder, remove the upper chain
tensioner assembly (1, Fig. 70).

Fig. 70
Remove the camshaft securing bolts and
sprockets.

Position the chain between the upper chain
dampers, secure the dampers with an
elastic band. Remove the cylinder head/

camshall cap securing bolts and remove the
cylinder head assembly



ADMINISTRATOR


ENGINE

Remove oil sump securing bolts and sump.
Remove the oil pump pick-up pipes and
windage trays

Slacken the big-end connecting rod nuts (1,
Fig. 71), in piston and connecting rod pairs,
following in sequence (ie. 1& 6,2 &5,3 &
4 cylinders) and push the pistons up and
through the top of the cylinder block.
Remove the gudgeon pin circlips (1, Fig. 72)
from each piston, remove the gudgeon pin
(2, Fig. 72) and separate the piston (3,
Fig. 72) from the connecting rod (4,
Fig. 72)

J12-212

NOTE: Check the connecting rods for out of
balance, twist (Fig. 73) and bend (Fig. 74).
If any connecting rod is bent, twisted or out
of balance with the other five, then the
complete set must be renewed.

A

12—30

Insert the new piston rings into the cylinder
bores (1, Fig. 75) ensuring they are square
in the cylinders and check the gap using a
feeler gauge (2, Fig. 75); if the gap is
insufficient, then a small flat file can be used
on the butting ends of the ring. Ensure that
alter filing that no burrs remain.

J12:213

Fig. 75

NOTE: Ensure that the piston is fitted
correctly to the connecting rod (Fig. 76).

Fig. 76

Lubricate the small end bush and shde the
gudgeon pin (1, Fig. 77) through the piston
(2, Fig. 77) and connecting rod and secure
with the circlips (3, Fig. 77).

3 . irll J12:215
Fig. 77
Fit the rings to the pistons ensuring the
gaps are positioned as Fig. 78. Lubricate
and compress the rings using Service Tool
18G 55A (1, Fig. 79). Insert the piston skirt
into the bore, and using a suitable
implement carefully tap the piston into the
cylinder bore, ensuring that the connecting
rod does not foul either the cylinder block or

Fig. 78

crankshaft. Lubricate and fit the big end
bearing shells to the connecting rod and the
connecting rod cap. Pull the connecting rod
and bearing carefully onto the crankshaft

g
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Fig. 79
and fit the connecting rod cap to the rod. Fit
and tighten the connecting rod cap nuts to a
torque of 39-41 Ibf/ft. Repeat the operation
for the remaining five pistons.

NOTE: Ensure the connecting rod caps are
fitted as in (1, Fig. 98).

Clean and fit the crankshaft windage trays
(1, Fig. 80) and tighten the securing bolts.
Clean the oil pump pick-up pipes, fit and
lubricate the new 'O’ rings, smear the oil
transfer housing to cylinder block gasket
face with 'Hylosil’, fit and seat the assembly
(2, Fig. 80) to the eylinder block. Clean the
sump, smear the mating face with "Hylosil’,
fit and torque up the sump securing bolts.

- Haa
Fig. 80

Support the top timing chain and turn the

engine over 1o TDC No. 1 cylinder using a

suitable dial test indicator (1, Fig. 81) and

position the tming chain between the

dampers
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Fig. 81
Clean the cylinder head gasket faces, the
upper damper and camshaft sprockets.

Ensure the camshafts are still at TDC using
the Service Tool 18G 1433 (1, Fig. 82)

"2 223

Fig. 82

Fit the cylinder head gasket and cylinder
head, fit and tighten the cylinder head
securing bolts to a torque of 38-40 |bf/ft
and then rotate the bolt clockwise through
exactly 90° in the correct sequence
(Fig. 56). Tighten the front three bolts.

NOTE: To assist accuracy of rotation
through 90° a suggested tool is illustrated
on page 12—6.

Fit the top chain damper and pedestal
assembly (1, Fig. 83), engage the chain with

Fig. 83

the sprocket teeth and fit the sprockets to
the camshafls, rotate the sprockets to
ensure any chain slack i1s to the tensioner
side of the engmne Fit Service Tool

18G 1436 to the engine and tighten the
securing bolts (1, Fig. 84), tghten the
tensioning bolt (2, Fig. 84) to create a
pressure on the tensioner of 2 - 4 Ib.

Gl
Fig. 84

Remove the inner sprocket clips (1, Fig. 85).
lift out the inner serrated portion (2, Fig. 85)
and refit, aligning the holes with those in the
camshaft (1, Fig. 86). Fit the securing bolts

Fig. 86

(1. Fig. 87) and locktab washers (2, Fig. 87),
refit the inner sprocket securing clips (2,
Fig. 86), tighten the securing bolts and
knock-up the locktabs (3, Fig. 87).

Remove the Service Tool 18G 1436,
overhaul the tensioner assembly, lubricate
the assembly, fit a new gasket and engage
the tensioner with the upper damper. Fit but
do not lighten the securing bolt (1, Fig. 88).
fit new ‘0" rings to the valve (2, Fig. 88),
lubricate and release the tensioner using &
3 mm Allen key by turning anticlockwise, fit
the valve, secure the valve with the retaining
plate (3, Fig. 88), and bolt (4, Fig. 88).

Fig. 87

Fig. 88

Clean the camshaft cover and fit new plug
well seals, cover gasket and half moon
seals, smear with sealant and fit to the
cylinder head. Fit and secure the camshaft
cover with the seven screws. Refit the
distributor.

Refit the distributor cap and connect the
spark plug and HT leads. Refit the engine to
the vehicle, refill the engine with oil and
coolant and reset the ignition timing.

Refit the engine to the vehicle.

CRANKSHAFT

Renewal

Remove the engine assembly and fit to a
stand. Remove the cylinder head.

Using Service Tool 18G 1437 (1, Fig. 89) to
hold the crankshaft damper, remove the
damper securing bolt,

112 378

Fig. 89
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Remove the oil sump, the oil pump pick-up
pipe assemblies (1, Fig. 90), crankshaft

windage trays (2, Fig. 90) and oil pump (3,
Fig. 90).

Remove the engine timing cover securing
bolts (1, Fig.91) and remove the cover
assembly (2, Fig. 91).

Slacken the ol pump drive chain damper
securing bolts (1, Fig. 92) and move the
damper (2, Fig. 92) clear of the chain

Remove the oil pump drive chain, remove
the elastic band from the upper dampers
and remove the upper timing chain

Remove the lower tensioner securing bolts
{1, Fig. 93) and remove the tensioner (2,

Release the lower chain fixed damper
securing bolt lock tabs (1, Fig. 94), remove
the bolls (2, Fig. 94) and collect the damper
(3. Fig. 94) and tab washer. Repeat for the
remaining fixed and pivot dampers and
remove the lower chain and intermediate
sprocket,
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Fig. 94
Remove seal/crankshaft damper spacer, the
crank damper woodruff key (1, Fig. 95), oil
the crankshaft sprockets (2, Fig. 95) and the
inner woodruff key.

Fig. 95
Remove the rear oil seal housing securing
bolts (1, Fig. 96) and remove the housing
(2, Fig. 96).

Fig. 96

Remove the connecting rod cap securing
nuts (1, Fig. 97), remove the bearing caps in
pairs lie. 1-6, 2-6. 3-4), turning the
crankshaft for access as required. As each

Fig. 97
connecting rod cap is removed ensure that
each rod and cap are identified to each
other (1, Fig. 98), as this will be necessary
during assembly. Also as each cap is
removed its relative connecting rod and

Fig. 98

piston assembly should be pushed up the
bore to enable the crankshaft to be rotated
to remove the remaining caps. Care should
be taken not to push the piston too far up
the cylinder bore as this will release the
piston rings.

Ensuring that the main bearing caps are
marked relative to the cylinder block (1,
Fig. 99), remove the main bearing cap bolts,
the caps (1, Fig. 100) and carefully lift out
the crankshaft (2, Fig. 100). Remove and
discard the bearing shells and the thrust
washers.

5 ' '
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Fig. 99
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Fig. 100

Clean the bearing caps and the cylinder
block main bearing housings
| Fit the new bearing shell halves to the
cylinder block (1, Fig. 101) and lubricate
with clean engine oil.

Fig. 101
Clean and polish the crankshaft journals,
lubricate and carefully assemble the
crankshaft into the cylinder block, fit the
thrust washers ensuring that the steel side
of the washer is mated to the cylinder block
(1, Fig. 102).

Fig. 102

Rotate the crankshaft to ensure that it turns
freely, fit the main bearing shells into the
main bearing caps, lubricate and fit to the
cylinder block, start the securing bolts and
very carefully tap the main bearing caps to
ensure they are seated in the cylinder block,
rotate the crankshaft to ensure that it still
turns freely, pull down each bearing cap
individually and torque up the bolts, rotate
the crankshaft between pulling down each
bearing cap in order (Fig. 103).

Fig. 103

Check the crankshaft end float (1, Fig. 104),
the tolerance is 0.004 to 0.010in; should
the end float exceed this, oversize thrust

washers are available in 0.005in and
0.010 in and should be fitted accordingly to
ensure that the end float 1s within these
lolerances

Fig. 104

Excessive end float

e.q.

End float measured (A) 0,023 in

Oversize thrust washers fitted  (B) 0.000 in
(standard)

End float required (C) 0.007 in

= Thrust washer size required
=0.016

. A-C
. Thrust washer sizes to be fitted
=0.010in + 0.005in

. End float achieved
=0.023-0.01561in
=(0.008 in

Insufficient end float

End float measured (A) 0.003 in
Oversize thrust washer fitted  (B) 0.010 in
End float required (C) 0.007 in

.. C- A =Thrust washer size required
=0.004 in

. Thrust washer size to be fitted:
=0.0051In

. End float achieved is:
=0.003 in + 0.005 In
=0.008 in
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DO NOT REMOVE THE PLASTIC 'O’ RING
PROTECTOR FROM THE SEAL PRIOR TO
FITTING TO THE ENGINE

Carefully remove the old rear oil seal from
the housing, clean the housing and lubricate
the seal mounting face and using tool No.
18G 1293A/1 (1, Fig. 105) and 18G 134
(2, Fig. 105) fit the seal (3, Fig. 105) to the
housing (4, Fig. 105). Smear the gasket

By &8

Fig. 105
face with 'Hylosil’, locate the plastic
protector ‘O’ ring (1, Fig. 106) onto the end
of the crankshaft (2, Fig. 106) and push the
rear seal housing (3, Fig. 106} over the
crankshaft and up to the rear cylinder block
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Fig. 106
face. Fit the bolts, check that the sump face
and the cylinder block (1, Fig. 107) are
flush, and tighten the bolts.

12—34

Fit a new bearing shell to the connecting
rod, lubricate and fit it to the crankshaft. Fit
a bearing shell to the big end cap, lubricate

and fit to the connecting rod. Fit and torque .

up the nuts. Turn the crankshaft over and
ensure that there are no ‘tight’ spots, i.e.
the crankshaft rotates freely. Repeat this
procedure for the remaining five cylinders.
Clean and inspect for wear or damage all the
timing gears, chains, guides and tensioners,
should any be suspect replacement is
essential.

Fit and seat the crankshaft sprocket
woodruff key and fit the sprocket (1,
Fig. 108) to the crankshaft (2, Fig. 108).
Lubricate the lower timing chain, fit the
chain to the intermediate sprocket, fit the
chain to the lower sprocket, and then
assemble the intermediate sprocket and
chain to the cylinder block.

Should the imtermediate sprocket be worn
or damaged, the assembly must be
replaced.

2

Fig. 108

Fit the spacers (1, Fig. 109) to the lower
pivoting damper (2, Fig. 109) and fit the
assembly (3. Fig. 109) to the eylinder block,
fit a tab washer (4, Fig. 109} and bolts (5,
Fig. 109), tighten the bolls and knock the
tabs up to secure the bolts.

i
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Fig. 109
Clean the lower tensioner assembly, remove
the ball valve (1, Fig. 110} and ensure that

the bottom of the housing s clean (2,
Fig. 110), check that the ball valve is free by
shaking it to ensure it rattles. It if does not,
replace the valve assembly. If it does, renew
and lubricate the ‘O’ ring (3, Fig. 110), and
press the valve back into the housing. The
ball free movement i1s 0,74 to 0,45 mm
(0.029 10 0.018 in).

Inspect the housing and hydraulic tensioner
(4, Fig. 110) for wear or scoring. Also check
that the oil hole (5, Fig. 110) is clear in the
end of the piston. Lubricate the component
parts. Assemble the tensioner by pressing
and twisting the snail clockwise until the
pawl locks in the ‘park’ position. Insert the
tensioner assembly into the housing and fit
the housing to the cylinder block. Fit and
tighten the securing bolts (6, Fig. 110)

12250
Fig. 110

Fit the lower stauc damper, fit the tab
washers and bolts, tighten the bolts and
knock up the tabs.

Release the tensioner by pushing the
pivoting damper away from the chain, thus
pushing the tensioner back into the housing,

releasing the snail, and tensioning the
chain.
Fit the upper static damper pedestal

securing bolts and tab washer (1, Fig. 111)
and the damper (2, Fig. 111). Secure with
the tab washer (3, Fig. 111) and tighten the
damper securing bolts, finally tighten the
damper pedestal securing bolt and knock up
the tabs.

Fit a dial gauge to the top of the cylinder
block, and turn the engine over until No. 1
on 6 pistons are at TDC. Lubricate the upper
chain (4, Fig.111) and fit it to the
intermediate sprocket (5, Fig. 111), fit and
engage an elastic band (6, Fig. 111) around
the upper dampers to secure the chain.

Fig. 111

Lubricate the oil pump drive chain, fit the
chain to the crankshaft sprocket and lodge
in the correct position.

Remove the crankshaft front oil seal and
remove the distributor drive gear shaft seal
using Service Tool 18G 1468. Lubricate the
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new distributor drive shaft seal and fit to the
cover using Service Tool 18G 1469
(Fig. 112). Fit the crankshaft front oil seal to
the cover ensuring that the front edge of the
seal is flush with the timing cover (Fig. 113).

Fig. 113

Smear the cylinder block timing cover face
with “Hylosil’, lubricate the bearing shells
and carefully fit the timing cover to the
engine ensuring that the timing
cover/cylinder head mating face is flush with
the cylinder block (1, Fig. 114), fit and
tighten the securing bolts. Lubricate and fit
the oil seal distance piece. Fit and seat the
damper woodruff key.

Fig. 114

Remove the oil pump pressure relief valve
retaining nut (1, Fig. 115), remove the
spring, tube and valve, clean and check for
wear or scoring. Remove the pump body
securing bolts and remove the outer rotor.
Remove the backplate securing bolts,
remove the backplate, and remove the

bearing shell from the housing. Clean all
dismantled parts and check for obvious
wear or scoring.

Fit the outer rotor and check the clearance
between the rotor and the oil pump
housing. Should any clearance exceed the
specified tolerances the assembly, i.e. rotor
outer housing assembly, must be replaced.
Lubricate the bearing shell and ht to the
pump housing. Smear backplate gasket face
with sealant and fit the backplate and
tighten the securing bolts

Nz 255
Fig. 115

Lubricate the pump inner and outer rotors
(2, Fig. 115), the bearing and the housing.
Fit the outer rotor, smear the gasket face
with sealant, fit the seal to the pump body
and tighten the securing bolts.

Lubricate and assemble the relief valve (3,
Fig. 115), spring (4, Fig. 115) and tube (5,
Fig. 115) to the pump. Fit and tighten the
relief valve cap.

Fit the oil pump to the engine (1, Fig. 116)
and tighten the securing bolts (2, Fig. 1 16).
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Fig. 116
Clean oil pump drive sprocket, offer up the
sprocket to the oil pump drive flange (1.
Fig. 117), place a straight edge between the
crankshaft sprocket and the oil pump drive
sprocket (2, Fig. 117) and shim out the oil
pump drive sprocket until the two sprockets
are perfectly in line. Once the necessary
shim pack has been selected, fit the shims
to the oil pump (3. Fig. 117), locate the
sprocket in the drive chain, offer up the
sprocket to the pump and align the securing
bolt holes, fit the tab washers and the
securing bolts, tighten the bolts and knock
up the lock tabs, position the oil pump chain
damper to take the slack out of the chain
and tighten the securing bolts.
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Fig. 117

Clean and fit crankshaft windage trays (1,
Fig. 118) and tighten the securing bolts.
Clean all oil pick-up pipes and housings.

Fit new ‘0’ rings (1, Fig. 119) to the oil pick-
up pipes. Fit the pick-up pipe to the housing
and secure with the bolts. Lubricate the 'O’
rings on the oil pipes and fit the pipes to the
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housing. Smear the housing to the cylinder
block gasket face with ‘Hylosil’, engage the
pipes in the rear face of the oil pump,
ensure that the ‘O’ rings enter the housing
easily. Fit and tighten the housing securing
bolts.

Smear the sump gasket face with "Hylosil’
and fit the sump to the engine and tighten
the securing bolts.

Refit the crankshaft damper, fit Service Tool
18G 1437 to the damper and torque up the
nut.

Refit the cylinder head, remove the engine
from the stand and refit to the vehicle.

CYLINDER HEAD

Overhaul

Depressurise the fuel system, remove the
bonnet, drain the coolant, jack up the front
of the vehicle and place on two stands.
Remove the front exhaust pipe securing
nuts and pull the exhaust clear of the
manifold.

Lower the vehicle and support the exhaust.
Disconnect the spark plug leads (1,

Fig. 120) and the injector harness block
connector. Fit a dummy lifting eye, remove
the air cleaner element. Note the position of

the air switching valve feed wires prior to
disconnection and remove the thermostat
housing (1, Fig. 121).

Fig. 121

Disconnect the hose from the pressure
regulator and fit blanking plugs to the
regulator and the hose.

Disconnect the fuel rail feed hose and fit
blanking plugs.

Disconnect the distributor advance and
retard pipe, the kickdown cable from the
throttle linkage, and the throttle cable from
the linkage (1, Fig. 122).

Remove the throttle cable bracket (2,
Fig. 122) from the manifold.

Disconnect the brake servo hose, and the air
conditioning pipes from the manifold.
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Fig. 122

Slacken the ECU vacuum pipe hose from the
manifold.

Remove the engine breather hose from the
camshall cover

Remove the oil filler tube assembly and
dipstick tube assemblies, also remove the
heater valve to cylinder head hose.

Remove the camshaft cover and discard all
the seals and gaskets.

Remove the fan and torquatrol unit from the
drive pulley

Turn the engine to TDC No. 1 cylinder,
disconnect the HT lead from the ignition
coil, remove the distributor cap, disconnect
the distributor amplifier block connector (1,
Fig. 123), remove the vacuum pipe (2,
Fig. 123), note the position of the rotor arm
(3, Fig. 123) relative to the distributor body
and the distributor body to the cylinder head
(4, Fig. 123) and remove the distributor
assembly from the engine.

Remove the camshaft cover.

Release the lock tabs from the bolts on the
camshaft sprockets and slacken the bolts.
Slacken but do not remove the upper
tensioner non return valve clamp securing
bolt, move the clamp to one side and
remaove the valve from the housing. Using a
3mm Allen key, rewind the top chain
tensioner by engaging the key in the
hexagon in the rear of the tensioner and
turn clockwise until the tensioner locks in
the ‘park’ position

Remove the sprockel securing bolts and
collect the 1tab washers, remove the
sprockets, lift the chain, pivot the damper
inwards and secure it with an elastic band,
let the chain rest between the two dampers.
Remove the cylinder head front securing
bolts followed by the remainder, remove the
upper damper and place to one side and lift
the cylinder head off the cylinder block.
Remove and discard the cylinder head
gasket, the exhaust sealing rings, the oil

filler tube seal and place the cylinder head
on a bench ensuring thal the oil filler tube i1s
not trapped

Remove the upper tensioner securing bolts
and remove the tensioner, discard the 'O
ring and gaskel

Remove the sparking plugs and the inlet and
exhaust manifolds

Remove the camshalt cap securing bolts (1,
Fig. 124}, lift off the caps and remove the
camshafts (2, Fig. 124)

Fig. 124

Using a magnet (1, Fig. 125), hft out the
cam followers (2, Fig. 125), remove the

shims, using Service Tool 18G 106A (1,
Fig. 126), compress the valve springs and
remove the spring retaining collets (2,
Fig. 126). Release the tension on Tool
18G 106A and remove the top valve spring
collars (1, Fig. 127), springs (2, Fig. 127)
spring seats (3, Fig. 127} and the valves (4,
Fig. 127); repeat this operation for the
remaining 23 valves.
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Fig. 127

Remove the seals (5, Fig. 127) from the
inlet valve guides and remove the cylinder
head rear blanking plate (6, Fig. 127)

Clean all component parts and check for
wear and also for burning of valves or seats.
Check the cylinder head face for distortion, if
any is evident a maximum of 0,021 mm
{0.008 in) may be removed by grinding to
salvage the cylinder head.

Taking care not to damage the inside
surface of the combustion chambers, clean
the cylinder head gasket surface and the
inlet and exhaust ports. When using
scrapers or wire brushes for removing
carbon deposits, avoid scratching the valve
faces and seats. A soft wire brush is the
most suitable implement for this purpose
Clean all carbon and other deposits from the
valve guide using a suitable valve guide
brush. Thoroughly wash the cylinder head to
ensure that all loose carbon is removed and
dry off with a high pressure air line.

After cleaning and polishing each valve,
examine the stems for straightness and
wear, using a suitable tool (Fig. 128). and
the faces for burns, pitting and distortion.
Renew valves which are excessively worn,

J12 268
Fig. 128

NOTE: No attempt should be made to clean
up a burnt or badly pitted valve face by the
extensive ‘grinding in’ of the valve to the
seat.

Lightly lap the valves into the seats with a
fine grinding compound. The reseating
operation should leave the finished surfaces
smooth. Excessive lapping will groove the
valve face resulting in a poor seat when hot
(see Fig. 138) for valve seat acceptability

‘A’ Correctly seated

‘B’ Undesirable condition

'C" Method of rectification

To test the valves for concentricity with their
seats, coal the face of the valve with
Engineers’ blue or similar, and rotate the
valve against the seal. If the valve face is
concentric with the valve stem, a mark will
be made all round the face.

Should a mark be made on only one side of
the face, the face is not concentric with the
valve stem. Clean the valve and again coat
with Engineers’ blue and rotate the valve
against the seat to ascertain that the valve
guide is concentric with the valve seat, if not
the seat must be recut.

Whenever valves are replaced, the seats
must be recut prior to lapping of the valves.

Check the valve guide wear by inserting a
new valve into the guide to be checked ; lift it
3mm (in) from its seat and rock it
sideways. Movement of the valve across its
seat must not exceed 0,5mm (0.020in)
(A, Fig. 129). Should the movement exceed
this tolerance, the valve guide must be
replaced. This is achieved by using Service
Tool 18G 1432 to drift out the old guide (1,
Fig. 130). Ensure that the relevant service
guide is selected prior to fitting (see chart).

Fig. 130

Remove the old valve guide and ream the
cylinder head to the relevant dimension —
see chart. Coat guide with graphite grease,
immerse the cylinder head in boiling water
for 30 minutes, and fit the guide to the
cylinder head (1, Fig. 131).

NOTE: To fit the guide the interference
should not be sufficient to cause the use of
excessive force.

bent or too badly pitted to be salvaged by 112 200
refacing. Fig. 131
VALVE GUIDE DIMENSION TO BE
IDENTIFICATION OUTER REAMED TO IN
FOR OVERSIZE PART NO. DIMENSION CYLINDER HEAD APPLICATION
Plain C29388 0.50201t0 0.50156 —_— Production
1 groove C29389 0.5040 to 0.6035 — Production
2 grooves C29390 0.6070 to 0.5065 0.50565 to 0.5048 Service
3 grooves C29393 0512010 0561156 0.61056 to 0.56098 Service

Note all dimensions in inches.
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After fitting a valve guide, the valve seat
must be recut using Service Tool MS 204
{1, Fig. 132). Should the insert need

Fig. 132

replacing, the old insert should be bored out
until it collapses, the bore should then be
measured and the insert ground down until
an interference of 0,077 mm 0.003 in) (See
‘General Specification Data’ for dimensions)
exists between the cylinder head and the

2271

Fig. 133

Fig. 134

insert. The cylinder head should then be
oven heated at 1560° (300°F) for 30 mins
and then fit the seal inserts and recut with
Service Tool MS 204 when the cylinder
head has cooled. Examine the cam
followers for wear on the top face, these
should be perfectly flat (see Fig. 133), check
also for any sign of barrelling on the side
faces (1. Fig. 134). Replace all followers
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that are worn or suspect. Wash the cylinder
head, the valves, spring, collets, cups and
followers and air dry.

After the valve springs have been thoroughly
washed, they must be examined for fatigue
and distortion

Test the valve springs for pressure, either by
comparison with the figures given in the
‘General Specification Data’ using a
recommended valve spring testing machine
(Fig. 135), or by comparison with a new
valve spring.

To test against a new valve spring. insert
both valve springs end to end between the
jaws of a vice or under a press with a flat
metal plate interposed between the two
springs. Apply a load to compress the

Jz63

Fig. 135

springs partly and measure their
comparative lengths (Fig. 136). If the
distance ‘A’ is smaller than ‘B’ and "A’ is the
old spring then it must be replaced.

Fig. 136

Distortion is determined by positioning it
upright on a surface or table and the
squareness of each end is determined by
utilising a set square (Fig. 137).

N2276

Fig. 137

All valve springs which have diminished in
length and/or are not square must be
discarded and new replacements fitted.

2277
Fig. 138

A Correctly seated
B Undesirable
C Method of rectification

Qil all the valve chain components.

Assemble the valves one at a time, ensuring
that the valves are assembled to the valve
seal they were lapped to. Fit the spring seat
and new valve stem seals, fit the springs and
top collar and using Service Toc
18G 106A, compress the spring until the
retaining collets can be inserted through the
collar, and locate in the valve stem. Before
removing the valve spring compressor tool,
ensure that the retaining collets (1,
Fig. 139) are still securely located in the
valve stem (2, Fig. 139). Replace the

Fig. 139

original shim in the top of the collar (1,
Fig. 140) ensuring that it is not tipped (1,
Fig. 141) or slightly on top of the collar, oil
and fit the cam follower (1, Fig. 142).

NOTE: If the cylinder head has been
overhauled to the extent of having the valve
seats recut, use a shim size 0.010in
smaller than the original.

Repeat this operation for the remaining 23
valves.

Lubricate the camshafls and fit to the
cylinder head, ensuring that they are fitted
with the slot to the top and that the No. 1
cylinder camshaft lobes are facing each
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Fig. 141

other. Fit the camshaft caps and torque the
securing bolts in the sequence (Fig. 143)

Fit slave bolts to the front of the camshalts
and measure the clearances between the
heel of the camshaft (1, Fig. 144), and the
cam followers (2, Fig. 144) turning the
camshafts as necessary to measure all the
clearances; these should be 0012 to
0.014 in.

Should any of the clearances be incorrect,
remove Lhe camshaft caps, the camshafts
and the cam followers using a suitable
magnet. Remove all the shims or only those
requiring adjustment; check with a micro-
meter the size of the existing shims and
note the reading. Calculate the size of the
shim required, following the example below
for either excessive clearance or insufficient
clearance.

Fig. 142

Fig. 144

NOTE: See page 12-54 for a available shim
sizes.

EXCESSIVE CLEARANCE INCHES
Size of existing shim 0.100
Plus the actual clearance noted 0.019
0.119
Less the specified valve clearance 0.013
= required shim size 0.106
INSUFFICIENT CLEARANCE INCHES
Size of existing shim 0.107
Plus the actual clearance noted 0.010
0117
Less the specified valve clearance 0013
= required shim size

Fit the shims as determined by the
calculations to the appropriate valves and fit
the cam followers; refit the camshafts, the
camshaft caps and recheck the valve
clearances

NOTE: A final check of the valve clearances
should be done once the cylinder head is
fitted and torqued to the cylinder block.

Using Tool 18G 1433 set the inlet and
exhaust camshafts to TDC (Fig. 145).
Remove the camshaft slave bolts.

Fig. 145

Clean and check the upper chain upper
damper for wear or scoring, should either of
these conditions prevail, then the damper
must be renewed.

Ensure that both No. 1 and No. 6 pistons
are still at TDC and that both the top of the
cylinder block and the cylinder head faces
are scrupulously clean,

Clean and refit the inlet and exhaust
manifolds ensuring that new gaskets are
fitted to the exhaust manifolds, fit a new
seal to the oil filler tube housing and new
fire rings to the exhaust manifolds and fit
both lifting eyes

Fit the cylinder head assembly to the
cylinder block, locating it on the dowels.

NOTE; Ensure that the oil filler tube and
auxiliary air valve pipe do not foul and that
no harnesses or pipes are trapped.

Fit the upper chain damper and pedestal
assembly (1, Fig. 146) and fit the cylinder

Fig. 146
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head attachment bolts. Tighten the bolts to
a torque figure of 38 to 40 Ibf ft and then
turn the bolt clockwise through exactly 90°,
carry this out in the sequence illustrated
(Fig. 147).

NOTE: To assist the accuracy of the
rotation through 90° a suggested tool is
illustrated on page 12—86.

Fit and tighten the three front securing
bolts.
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Fig. 147

Lift the timing chain and remove the elastic
band, position the chain over the ends of the
camshafts. Fit and engage the camshaft
drive sprockets to the chain and the

camshafts ensuring that all the chain ‘slack’
is towards the pivoting tensioner.

Fit the oil pressure simulator tool 18G 1436
(1, Fig. 148) to the cyhnder head and
tighten the bolt (2, Fig. 148) finger tight to
exert a pressure of 2 to 4 |b on the chain.
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Remove the inner sprocket securing clip (1,
Fig. 149), remove the inner sprocket (2,
Fig. 149) and align the holes in the inner
sprocket with the holes in the camshaft. Fit
the tab washers (3, Fig. 149) and securing
bolts (4, Fig. 149) but do not fully torque up
the bolts, refit the inner sprocket securing
clip. Repeat for the other camshaft sprocket.
Tighten all the sprocket securing bolts,
knock up the lock tabs, position the upper
chain upper damper (5, Fig. 149) and
tighten the securing bolts (6, Fig. 149) and
knock up the lock tabs (7, Fig. 149).
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Fig. 149

Remave the oil pressure simulator tool.
Strip the upper tensioner and inspect its
component parts for wear or damage.
Check that the ball is free in the non return
valve and also that the base plate (1,
Fig. 160) is adequately secured by the
peening (2, Fig. 1560). Fit new 'O’ rings to
the valve (3, Fig. 150) and lubricate the 'O’
rnngs.

Fig. 160

Lubricate the snail (1, Fig. 151), spring (2,
Fig. 1561) and spring mandrel (3, Fig. 151}
and assemble to the piston (4, Fig. 151)
Engage the snail (1, Fig. 161) with the peg
(5, Fig. 151) and rotate the snail (1,
Fig. 151) clockwise and depress until the
peg (5, Fig. 161) engages in the ‘park’
position in the snail (1, Fig. 151).

Nz-289
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Fit the assembly (1, Fig. 152) into the piston
housing. Fit a new 'O" ring (2, Fig. 1562)
to the housing and lubricate, fit a new
gasket (3, Fig. 162) to the housing and
fit the assembly (4, Fig. 152) to the cylinder
head, ensuring that the tensioner s

engaged on the pivoting guide. Fit but do

Fig. 152

not tighten the tensioner securing bolt (1,
Fig. 153), fit the valve retainer securing bolt
{four threads only} (2, Fig. 1563). Fully
tighten the lower securing bolt, fit new 'O’
rings to the valve assembly and lubricate.
Release the tensioner using a 3 mm Allen
key. fit the non return valve assembly (3,
Fig. 153). engage the retainer plate (4.
Fig. 163) and fully tighten the securing bolt
(2, Fig. 153)

Fig. 153

Remove the baffle plate inside the camshaft
cover and clean the camshaft cover and the
balffle, refit the baffle to the cover and secure
with the bolts. Fit the plug well seals (1,
Fig. 154) and the camshaft cover gasket (2,
Fig. 164, fit the half moon seals (3,
Fig. 154 to the cylinder head and fit the
camcover (4, Fig. 154) to the engine, fit and
tighten the securing screws (5, Fig. 154).

Check the gap of the new sparking plugs
(6, Fig. 154) and fit them to the cylinder
head, tightening to a torque of 25 Ibf ft
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Fig. 154

Fit the new ‘O ring to the distributor,
lubricate the ‘O’ ring and gear, turn the rotor
arm and the distributor to the position
shown in Fig. 155 (TDC No. 1). Fit the
distributor clamp plate securing bolt, leave
the clamp plate securing bolt slightly slack.

Fit the distributor cap and tighten the
securing screws. Connect the sparking plug
leads in the firing order
1,6.3,6,2,4.

NOTE: The distributor turns clockwise as
viewed from the top.

Refit the torquatrol unit to the drive pulley.
Reconnect the heater valve hose to the
cylinder head and tighten the clip, reposition
the dipstick tube and secure with the P’ clip
to the manifold bracket.

Reposition the oil filler tube (1, Fig. 156)
into the lower housing (2, Fig. 166) and
secure to the upper bracket. Refit the
breather hose (1, Fig. 1568) to the camshaft
cover and tighten the clip, connect the
hose (2, Fig. 158) to the manifold and air
cleaner backplate and tighten the clips. Refit

Fig. 156
the distributor advance/retard pipe; the ECU
vacuum pipe, the brake servo hose, and the
air conditioning pipes to the manifold and
tighten the securing clips.
Refit the throttle cable (1, Fig. 167) to the
throttle linkage (2, Fig. 167) and secure the
throttle cable with the clip provided.
Reconnect the fuel feed hose (3, Fig. 168)
to the fuel rail (4, Fig. 1568) and tighten the
nut; and refit the pressure regulator and
hose (5, Fig. 168), secure with the clip.

Fig. 157

Identify and reconnect the air switching
valve feed wires, reposition the thermostat
housing harness and refit the thermostat
housing (1, Fig. 159).

Fig. 168

Reconnect the injector block connectors (1,
Fig. 160) and remove the dummy lifting
eyes.

Refit the distributor block connector and
connect the HT lead to the coil.

12299
Fig. 160

Raise the front of the vehicle and place on
stands, reconnect the exhaust system to the
manifolds ensuring that the fire rings are
still in position in the manifolds.

Lower the vehicle, refit the air cleaner
element (1, Fig. 161), refill the cooling
system, check and reset the ignition timing
and refit the bonnet.

Fig. 161
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ENGINE AND GEARBOX

\ . Renew

Remove the front grille.
Remove the bonnet and support struts from
the vehicle.
Drain the coolant.
Disconnect the heater valve hose from the
cylinder head and the hose from the heater
to waler pump return pipe. Remove the
securing nuts (1, Fig. 162) for the
receiver/dryer  clamping brackets and
release the receiver/dryer (2, Fig. 162) from
the radiator top rail. Disconnect the
amplifier harness (3, Fig. 162), the coil and
the amplifier from the radiator top rail.
Remove the fan cowl securing nuts (4,
Fig. 162) and pull the cowl (5, Fig. 162)
clear of the radiator, Remove the top rail (6,
Fig. 162). Remove the top hose (7,
Fig. 162) from the thermostat housing, the
bottom hose from the water pump outlet (8.
Fig. 162) and the overflow pipe from the
D radiator (9. Fig. 162). Disconnect the
W thermostatic switch wires; lift the radiator
from the vehicle and remove the fan cowl.
Completely remove the receiver/dryer
mounting clamps (10, Fig. 162); remove
the radiator auxiliary electric fan complete
(11, Fig. 162). Remove the front engine bay
tie bars (12, Fig. 162), the horns and
brackets, disconnect the engine oil cooler
pipes, collect the 'O’ rings and remove the
oil cooler radiator (13, Fig. 162), position
the air conditioning radiator and
receiver/dryer as far forward in the engine
bay as possible.
Remove the oil cooler pipe securing bracket
(14, Fig. 162) and secure the pipes to the
engine (1, Fig. 168}
Remove the air conditioning compressor
from the engine.
Disconnect the engine electrical ‘white’
block connectors (15, Fig. 162), disconnect
the power steering pump from the drive,
and remove Lhe coupling.

n Disconnect the high tension lead (16,
Fig. 162) from the ignition coil and also the
front RH harness plugs (17, Fig. 162).
Remove the water hoses from the expansion
tank to the water pump and thermostat
housing (18, Fig. 162).

Depressurise the fuel system and
disconnect the fuel feed pipe from the fuel
rail (19, Fig. 162).

Disconnect the throttle cable from the
throttle tower (20, Fig. 162), remove the
throttle support bracket from the inlet
manifold (21, Fig. 162).

Remove the fuel pipe from the pressure
regulator (24, Fig. 162).

Remove the brake servo, the air
conditioning, and the ECU vacuum pipes
{22, Fig. 162) from the inlet manifold, and
disconnect the starter molor electrical feed
wires.

Fit two suitable engine lifting eyes.

Using Service Tool MS 53, supporl the
engine by the rear lifting eye (1, Fig. 163).

“ Raise the front of the vehicle and place on
stands. Remove the engine earth strap,
slacken and remove the exhaust downpipe.

Fig. 164

Disconnect the gear lever linkage (1,
Fig. 164) and the electrical connections.
Disconnect the speedometer transducer
block connector and remove the
intermediate heat shield.

Take the weight of the gearbox with a
suitable jack and remove mounting (1.
Fig. 165}

Fig. 165

Remove the rear heat shield and propeller
shaft, place a plug in the gearbox output to
prevent leakage.

Disconnect the clutch slave cylinder from
the bell housing.

Lower the vehicle and remove Service Tool
MS 53.

1012304

Attach a suitable engine lifting sling, remove
the front engine mounting securing nuts

(Figs. 166 & 167) and manoeuvre the
engine and gearbox from the vehicle
(Fig. 168).

Remove the gearbox and all ancillaries from
the engine, fit to the replacement engine
and refit the gearbox.

Lift the engine and gearbox assembly into
the engine bay, align the mountings and
gently lower the engine mountings onto the

mounting rubbers and secure with the
washers and nuts. Remove the hoist and fit
Service tool MS 53 (1, Fig. 163).

Raise the front of the vehicle and place on
stands

Take the weight of the gearbox with a
suitable jack. lift into position and fit the
gearbox rear mounting complete (1,
Fig. 165). Remove the blanking plug in the
rear of the gearbox, refit the propeller shaft
and heat shield. Reconnect all the electrical
connections to the gearbox and fit the
intermediate heat shield. Reconnect the
gear lever (1, Fig. 164), refit the exhaust
down pipes and the engine earth strap.
Reconnect the heater return hose and the
water valve hose to the cylinder head.
Reconnect the starter and solenoid feed
wires (upper spade). Connect the ECU, the
brake servo, and air conditioning vacuum
pipes to the inlet manifold (22, Fig. 162).
Refit the throttle cable and secure with the
clip (20, Fig. 162), refit the throttle support
bracket (21, Fig. 162), slacken the locknut
(23, Fig. 162) and adjust the cable to obtain
the correct tension.

Refit the fuel hoses to the manifold.

Remove the plugs from the pressure
regulator and hose and connect the hose
and secure with a clip (24, Fig. 162).
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Connect the engine harness (15, Fig. 162),
the air conditioning compressor and
thermal fuse block connectors (17,
Fig. 162) and secure the harness with a
rachet clip.

Connect the HT lead to the coil (16,
Fig. 162), clean the power assisted steering
(PAS) pump mating face, fit the coupling to
the pump, align the (PAS) pump shaft with
the distributor drive shaft, connect the pump
assembly and secure with the bolts.

Align the compressor to the mounting
bracket and align all mating holes, fit the
bolts and spacers and reposition the link
arm, refit the compressor drive belt, tension
and tighten all the securing bolts. Position
the oil cooler pipes, the receiver/drier (10,
Fig. 162) and secure the oil cooler pipes
with the inner wing bracket (shortest pipe
lowest) (14, Fig. 162).

Lubricate and fit new 'O’ rings to the oil
cooler pipes and fit to the oil cooler radiator.
Align the oil cooler (13. Fig. 162) to its
mounting studs and secure with the nuts.
Refit the horn assembly to the lower panel.
Position the condenser and brackets.

Fit the lower crosstube and spacers, repeat
for the upper tube (12, Fig. 162). Fit the fan
and frame assembly (11, Fig. 162) into
position, fit the harness clip to the mounting
frame, tighten the screw and securing bolts.
Connect the fan motor block connector (3,
Fig. 162).

Ensure the condenser is still secured by the
mounting brackets and that the pipes run
along the inner wing.

Fit the air conditioning vacuum pipe clamps
(25, Fig. 162), refit the fan cowl (5,
Fig. 162) assembly and engage in the
mounting rubbers.

Position the radiator on its mountings and
refit the bottom water hose and tighten the
clip (8, Fig. 162).

Reconnect the thermostatic switch feed
wires and the expansion tank to water pump
hose and tighten the clip (18, Fig. 162)
Connect the top hose to the thermostat
housing and tighten the clip (18, Fig. 162).
Fit the top rail (6, Fig. 162) to the radiator,
condenser and body, position the earth
leads to the outer bolt holes (26, Fig. 162)
and secure the rail with the bolts.

Reposition the fan cowl over the top rail
studs, position the fuse holder over the LH
stud (27, Fig. 162) and tighten the centre
and LH securing nuts.

Identify and connect the amplifier block
connectors (3, Fig. 162), position the
harness to the top rail and secure with the
harmess clip (28, Fig. 162), secure the
amplifier harness with ratchet clips.

Position the receiver/drier clamps (1,
Fig. 162) over the top rail studs and secure
with the nuts and bolts. Fit the bonnet
struts, refit the air cleaner element.

Remove the two engine lifting eyes.

Refill the engine with coolant and oil.

Refit the bonnet and close.
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CRANKSHAFT REAR OIL SEAL

Renew

Remove the gearbox, bell housing and
flywheel, remove the rear oil seal housing
securing bolts (1, Fig. 96) and remove the
housing (2, Fig. 96).

DO NOT REMOVE THE PLASTIC ‘0" RING
PROTECTOR FROM THE SEAL PRIOR TO
FITTING THE ENGINE.

Carefully remove the old rear oil seal from
the housing, clean the housing and lubricate
the seal mounting face (1, Fig. 105} and
using tool No. 18G 134-8 and 18G 134
(2, Fig. 105) fit the seal (3, Fig. 105). to the
housing (4, Fig. 105). Smear the gasket face
with ‘Hylosil’, locate the plastic protector ‘O
ring (1, Fig. 106) onto the end of the
crankshaft (2, Fig. 108) and push the rear
seal housing (3. Fig. 106) over the
crankshaft and up to the rear cylinder block
face. Fit the bolts, check that the sump face
(1, Fig. 106) is flush with the cylinder block
(1, Fig. 107) and tighten the bolts.

Refit the flywheel and tighten to the
recommended torque, refit the bell housing
and the gearbox.

CYLINDER PRESSURES

Check

Run the engine until it reaches its normal
operating temperature. Remove all the
sparking plugs, open the throttle fully and
crank the engine over on the starter motor.

NOTE: The engine speed should not drop
below 300rpm. For pressures and
differential drop between ecylinders see
Engine Tuning.

FLYWHEEL

Renew

Remove the gearbox and the bell housing.
Remove the eight securing bolts (1,
Fig. 168A) and remove the flywheel (2,
Fig. 168A).

Remove the needle roller
Fig. 168A), refit to the
flywheel.

Refit the flywheel to the crankshaft and
torque up the bolts to the recommended
torque figure, refit the bell housing and the
gearbox.
Maximum

race (3,
replacement

material removal allowance to

clean up the clutch face Tmm.

Fig. 168A
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ENGINE ASSEMBLY

Overhaul

Remove the engine and gearbox from the
vehicle, detach the gearbox from the engine
remove all anciliaries and hit the engine to a
stand. Remove the distributor and
disconnect the plug leads from the sparking
plugs.

Remove the camshaft cover and the upper
chain tensioner assembly (1, Fig. 169);

discard the ‘O’ rings and gaskets. Move the

Fig. 169

camshaft top sprocket lock tabs (1,
Fig. 170) away from the bolts, remove the
sprocket securing bolts (2, Fig. 170) and
collect the four tab washers, and remove the
camshaft sprockets from the cylinder head.

Fig. 170

Position the chain (1, Fig. 171) between the
upper dampers and fit an elastic band (2,
Fig. 171) across the upper dampers,
retaining the chain and the pivoting damper
(3, Fig. 171) during the cylinder head
removal.

Fig. 171
Remove the cylinder head/camshaft bearing
cap securing bolts {1, Fig. 172}, remove the
cylinder head assembly

N2 30
Fig. 172

Fit 18G 1437 Service Tool (1, Fig. 173) to
the front pulley and remove the damper

J12378

securing bolt. Using Service Tool 18G 1436
(1, Fig. 174) secure to the damper with two
bolts (2, Fig. 174) and remove the damper
assembly.

Turn the engine over in the stand and
remove the sump pan securing bolts and
remove the sump (1, Fig. 175),

Remove the oil pick-up securing bolts and
remove the assembly (1, Fig. 176).

Fig. 176

Remove the crankshaft windage tray
securing bolts and remove the trays (1,
Fig. 177).

Fig. 177

Knock down the oil pump sprocket lock tabs
(1, Fig. 178), remove the bolts (2, Fig. 178)
and tabs and collect the sprocket (3.
Fig. 178). Note the amount and the
thickness of the spacing shims beind the oil
pump sprocket. Remove the oil pump
securing bolts and the pump assembly

Fig. 178
Remove the timing cover securing bolts (1,

Fig. 179) and remove cover

assembly (2, Fig. 179).

timing
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Fig. 179
Remove the oil pump drive chain (1,
Fig. 180) and the elastic band (2, Fig. 180)
from the upper dampers.
Remove the upper timing chain (3,
Fig. 180). Remove the oil pump drive chain
damper securing bolts (4, Fig. 180), remove
the damper and pedestal (5, Fig. 180).
Remove the lower chain tensioner securing
bolts (6, Fig. 180) and remove the tensioner
(7. Fig. 180)
Remove the lower lensioner pivoting
damper securing bolts (8, Fig. 180}, collect
the tab washer (9, Fig. 180) and damper
assembly (10, Fig. 180).
Remove the spacing tubes from the damper
assembly and the lower chain fixed damper
securing bolts (11, Fig. 180). Remove the
tab washer (12, Fig. 180) and damper (13,
Fig. 180).
Remove the upper fixed damper securing
bolts (14, Fig. 180) and tab washer (15,

Fig. 180), remove the damper (186,
Fig. 180). Remove the upper pivoting
damper pedestal securing bolts (17,

Fig. 180}, the pedestal and damper (18.
Fig. 180)
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Remove the intermediate sprocket and
lower chain.

Remove the crankshaft damper woodruff
key (1, Fig. 181) and spacer

Remove the crankshaft sprocket (2,
Fig. 181) and inner woodruff key

Fig. 181
Remove the oil seal (1, Fig. 182) from the

power assisted steering end of the
distributor drive gear shaft using Service
Tool 18G 1468. Remove the shaft securing
circlip (2, Fig. 182), the drive gear sprocket
and thrust washer.

Remove the drive gear

three auxihiary

bearing housing set screws (3, Fig 182),
remove the housing and discard the gasket.

Fig. 182
Remove the rear oil seal housing securing
bolts (1, Fig. 183) and remove the housing
complete with seal (2, Fig. 183)

112-321

Fig. 183

Turn the crankshaft until Nos. 1 and 6
connecting rod caps are accessible, slacken
and remove the big end securing nuts (1,
Fig. 184).

Remove the cap (2, Fig. 184) and carefully
push the connecting rod (3, Fig. 184) and
piston assembly out through the top of the
cylinder block, repeat this procedure for
Nos. 2 and 5 connecting rods and pistons
and 3 and 4. Ensure that upon removal of
connecting rods and caps they are not
inter-mixed

Fig. 184

Remove the main bearing cap securing
bolts (2, Fig. 185), remove the caps (1,
Fig. 185) and then carefully remove the
crankshaft (3, Fig. 185), collect the bearing
shells and thrust washers

Fig. 185

Fit suitable bolts (1, Fig. 186) o the oil
gallery plugs (2. Fig. 186) and pull to
remove
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Clean all the oil galleries, cylinder bores,
dowels, distributor shaft mounting, main
bearing cap and thrust faces.

Check the bore wear in the cylinder block
with a suitable comparitor (Fig. 187). This
should be done in at least six positions in
the bore (Fig. 188)

NOTE: Maximum bore wear normally
occurs towards the top of the bore across
its thrust access.

Fig. 187

v

I ot 2
Rl 125
T

Fig. 188

Fig. 189 shows acceptable and
unacceptable cylinder bore suface finishes
In all cases except A the cylinder block
should be rebored, the sizes of O/S pistons
are listed below. In the case of A the

cylinder block should be honed using a
suitable glaze buster (Fig. 190). Should the
bore need to be inspected prior to removal
of the cylinder head, a sparking plug may be
removed and a suitable borescope may be
used (Fig, 191)

JIi 329

£l
3
—

Fig. 191

RING GAPS

Top compression
Second compression
Oil control

N2 33
0,4 — 0.65 mm
0,4 — 0,65 mm
0.3 — 0,55 mm
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If new piston rings are being fitted without
reboring, deglaze the cylinder bores using a
hone or ‘glazebuster’ without increasing the
size of the bore; a deglazed bore will have a
cross-hatched finish.

Remove the piston rings and clean the
carbon and deposits from the piston crown
and skirt. Using a suitable piston groove
cleaner, ensure that all deposits are
removed from the grooves. Examine the
pistons for damage or excessive wear.

If gauge equipment is not available, the
piston clearance can be measured using a
long feeler gauge. Insert a long suitably
sized feeler gauge down the RH side of the
cylinder bore, insert the correct piston
inverted into the cylinder bore, and position
it with the gudgeon pin parallel with the axis
of the crankshaft.

Push the piston down the cylinder until it
reaches ils tightest point in the bore; at this
point, withdraw the feeler gauge, a steady
resistance should be felt,

If standard sized pistons are being fitted,
use pistons of the same grade as the
markings on the cylinder block.

Fit the piston rings into the bores and check
the clearance with a feeler gauge: should
this clearance be insufficient, a small
amount of material may be removed from
either butting end of the nng using a
carburundum  stone. Following this
operation, ensure that the edges of the ring
are chamfered and that no burrs remain
before refitting a ring back into a bore.

NOTE: Once these rings are correctly
gapped, great care must be taken not to
intermix them, and that each piston is
numbered to its respective bore.

Fit the bearing shells to the connecting rods
and fit each rod in turn to the crankshaft.
Torque up the nuts and check the end float
between the end face of the connecting rod
and the journal shoulder (1, Fig. 192} the
tolerance is given in General Specification.
Remove the connecting rods from the
crankshaft and retain all parts in related
sets.

Check the crankshaft journals for wear and
ovality, the tolerances are:
76,231 mm (3.0012 in)

36,233 to 36,208 mm
(1.4265to 1.4255n)

52,987 mm (2.0861 in)
52,974 mm (2.0856 in)

Main

Thrust width

Big end tolerance

Running clearance 0.00101t0 0.0027 in
0,041 to 0,084 mm

(0.0016 to 0.0033 in}

Should the tolerances be outside these
dimensions, the crankshaft should be
renewed.

12—48

Prior to fitting the connecting rods to the
pistons, check them for twist (Fig. 196) or
bend (Fig. 197). If the out of or one is twisted
or bent, the rods must be changed as a set.

12333

Fig. 193

Fit Service Tool No. 18G 1434 to the

intermediate sprocket bearing (1, Fig. 195)
and remove the bearing. .

e
Fig. 195
Refit the new intermediate sprocket bearing
(1, Fig. 196), ensuring that the oil feed hole
lines up with the drilling (1, Fig. 197) in the
cylinder block. Use Service Tool No
18G 1434 (2, Fig, 196) with the flange
towards the cylinder block and tap the end
of the tool until the flange rests against the
cylinder block

Fig. 197

Fit new ‘O° rings to the oil gallery plugs.
lubricate the rings and install the plugs into
the cylinder block oil gallery

Fit the main bearing shells to the cylinder
block and lubricate with engine ol
(Fig. 198). Clean the crankshaft and inspect
the journals for marks and scratches, and if
necessary polish them out using lapping
tape, and also only move the tape in an anti-
clockwise direction against the crankshaft; Q
carefully lower the crankshaft into the
cylinder block.
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Fit the thrust washers with the grooved side
to the crankshaft (1, Fig. 199); mount a dial
test indicator and check the crankshaft end
float (1, Fig. 200). This should be 0.004 to
0.010 in. Should the end float exceed these

Fig. 199

figures, then the standard sized thrust
washers should be removed and replaced
with oversize washers until the crankshalt
endfloat 15
Lubricate
engine oil

within  these tolerances.
the crankshaft journals with

Fit the remaining shells to the main bearing
caps; lubricate the shells with clean engine
oil and fit to the cylinder block. Note the
caps are numbered to the cylinder block
{Fig. 201), tighten the cap securing bolts in
the sequence illustrated (Fig. 202), ensuring
that after each cap is torqued down the
crankshaft still spins freely with only hand
pressure.

DO NOT REMOVE THE PLASTIC ‘0" RING
PROTECTOR FROM THE SEAL PRIOR TO
FITTING TO THE ENGINE.

Carefully remove the old rear oil seal from
the housing, clean the housing and lubricate
the seal mounting face, and using tool No.
18G 134-8 fit the seal to the housing (1,
Fig. 203). Smear the gasket face with

20

Fig. 203

"Hylosil’, locate the plastic protector ‘O’ ring
(1, Fig. 204) onto the end of the crankshaft
(2, Fig. 204) and push the rear seal (3,
Fig. 204) housing over the crankshaft and
up to the rear cylinder block face. Fit the

3

ey

(TR

J12-361

Fig. 204

securing bolts (1, Fig. 2056) and by adjusting
the housing (2, Fig. 205) ensure that the
face is flush with the cylinder block
(Fig. 206) and tighten the securing bolts.
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Fig. 206

Fit dummy bolts (1, Fig. 207) to the rear of
the crankshaft 1o assist
crankshaft.

rotation of the

Fig. 207

Fit the rings to the pistons. Lubricate the
small end bushes and fit the rods to the
pistons and secure with the circlips (1,
Fig. 208), ensuring that the connecting rods
are correctly fitted in the piston (Fig. 208).
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Qil the piston nings and the cylinder bores

Position the piston ring gaps as in (Fig. 209)
and fit Service Tool 18G b5A to the piston
{1, Fig. 210) and compress the rings, insert
the piston in the bore with the marking

Fig. 209

‘FRONT' facing towards the front of the
engine and push the piston down in the
bore, ensuring that the connecling rod 15 the
correct side of the crankshaft. Fit the
bearing to the connecting rod, il and fit it to
the crankshaft. Fit a bearing to the big end

Fig. 210
cap, ol and fit to the connecting rod. Note
the cap and rod are numbered to each
other, ensure they are fitted as (1, Fig. 211).

Fit and torque up the nuts. Turn the

crankshaft over and ensure that there are no
tight spots. Repeat this procedure for the
remaining five cylinders.
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Fig. 211

Using Service Tool 18G 1434 remove the
bearings from the timing cover (Fig. 212)
Clean the cover and using Service Tool (1,
Fig. 213), fit new beanings (2, Fig. 213) to
the cover (3, Fig. 213).

Fit a new gasket to the auxiliary drive
housing (1, Fig. 214), align and fit the

housing to the cylinder block, apply
‘Hylomar’ to the securing screws (2,
Fig. 214), fit and tighten the securing

screws. Clean the drive gear and thrust
washer, lubricate the shaft and fit the shaft
(3, Fig. 214) to the housing, fit the thrust
washer and secure with a circlip. Lubricate
the oil seal mounting face and the outer
edge of the seal and using Service Tool
18G 1469 (4, Fig. 214), fit and seat the oil
seal (5, Fig. 214).

NI/ '

Fig. 214

l
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Clean and inspect for wear or damage all

the timing gears, chans., guides and
lensioners
Fit and seat the crankshaft sprocket

woodrull key and push the sprocket (1,
Fig. 215) onto the crankshaft. Lubricate the
lower tuming chain, fit the chain to the
intermediate sprocket, lit the chan to the
lower sprocket (2, Fig. 215), and then
assemble the intermediate sprocket (3,

Fig. 215) to the eylinder block.

Fig. 215

Fit the spacers to the lower pivoling damper
(4, Fig. 215) and fit the assembly to the
cylinder block, fit a tab washer and bolts,
tighten the bolts and knock the tabs up to
secure the bolts.

Clean the lower tensioner assembly, remove
the ball valve and ensure that the bottom of
the housing is clean, check that the ball
valve is free by shaking and ensurning it
rattles. If it does not, replace the valve
assembly. If it does, renew the 'O° ning,
lubricate the ring and press the valve back
into the housing.

Inspect the housing and hydraulic tensioner
for wear or scoring. Also check that the oil
hole is clear in the end of the piston
Lubnicate the component parts. Assemble
the tensioner by pressing and twisting the
snail clockwise until the peg locks in the
‘park’  position. Insert the tensioner
assembly into the housing and fit the
housing to the cylinder block (5. Fig. 21 5)
Fit and tighten the securing bolts.

Fit the lower static damper (6, Fig. 215), fit
the tab washers and bolts, tighten the bolts
and knock up the tabs.

Release the tensioner by pushing the
tensioner back into the housing and
releasing; this should release the tensioner
and so tension the chain

Fit the oil pump dnve chain damper and
pedestal (7, Fig. 215). Fit but do not tighten
the damper securing bolts. Fit the upper
static damper (8, Fig. 215) and pedestal
and fit the securing bolts. Fit the upper
pivoting damper (9, Fig. 215) and tighten
the damper securing bolts, finally tighten
the damper pedestal securing bolt and
knock up the tabs.

Fit a dial gauge to the top of the cylinder
block, and turn the engine over until No. 1
on 6 pistons are at TDC (1, Fig.216).
Lubricate the upper chain and fit it to the
intermediate sprocket; fit an elastic band to
the upper dampers (10, Fig. 215).

Fig. 216
Lubricate the oil pump drive chain, fit the
chain 1o the crankshaft sprocket and lodge
in the correct position.
Remove timing cover blanking plates and

pointer. Remove the front oil seal and
distributor drive gear shaft seal. Lubricate
the oil seals and fit to the cover ensuring
that the crankshaft seal is flush with the
front cover (1, Fig.217). Fit the timing
pointer, smear the blanking plate surfaces

Fig. 217

with "Hylosil’ and fit the blanking plates
Smear the cylinder block with ‘Hylosil’

lubricate the bearing shells and carefully fit
the timing cover to the engine, ensuring the
top face is flush with the top of the cylinder
block (Fig- 218), fit and tighten the securing
bolts. Lubricate the oil seal distance piece.
Fit and seat the damper woodruff key.

Fig. 218
Remove the oil pump pressure relief valve
retaining nut, remove the spring, tube and
valve, clean and check for wear or scoring.
Remove the pump body securing bolts and
remove the outer rotor. Remove the
backplate securing bolts, the backplate, and
the bearing shell from the housing. Clean all
dismantled parts and check for obvious
wear or scoring
Fit the outer rotor and check the clearance
between the rotor and the oil pump
housing. Should any clearance exceed the
specified tolerances (see General
Specification) the assembly, i.e. rotor outer
housing assembly, must be replaced.
Lubricate the bearing shell (1, Fig. 219) and
fit to the pump housing (2, Fig. 219). Smear
backplate gasket face (3, Fig.219) with
sealant and fit the backplate and tighten the
securing bolts (4, Fig. 219).
Lubricate the pump inner (5, Fig. 219) and
outer rotors (6, Fig. 219), the bearing and
the housing. Fit the outer rotor, smear the
gasket face with sealant, fit and seat the
pump body and tighten the securing bolts.

Fig. 219

Lubricate and assemble the relief valve (7,
Fig. 219), spring (8. Fig 219) and tube (9,
Fig. 219) to the pump. Fit and tighten the
relief valve cap (10, Fig. 219).

Fit the oil pump to the engine and tighten
the securing bolts.
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Clean oil pump drive sprocket, offer up the
sprocket to the oil pump drive flange, place
a straight edge (1, Fig. 220) beiween the
crankshaft sprocket and the oil pump drnive
sprocket and shim out the oil pump drive
sprocket until the two sprockets are

perfectly in line. Once the necessary shim

K 5 W
e T G TR s
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Fig. 220

pack has been selected, fit the shims to the
oil pump, locate the sprocket (1, Fig. 221) in
the drive chain (2, Fig. 22 1), offer up the
sprocket to the pump and align the securing
bolt holes, fit the tab washers (3, Fig. 221)
and the securing bolts (4, Fig. 22 1), tighten
the bolts and knock up the lock tabs,
position the oil pump chain damper and
tighten the securing bolts.

Fig. 221
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Clean and fit the crankshaft windage trays
(1, Fig. 222) and tighten the securing bolts.

Clean all the oil pick-up pipes and housings

Fit new ‘0" rings to the oil pick-up pipes.
Smear the pick-up gasket face with "Hylosil’
and fit the pick-up pipe to the housing and
secure with the bolts. Lubricate the oil pipe
‘0’ rings and fit the pipes to the housing.
Smear the housing (2, Fig. 222} to cylinder
block gasket face with "Hylosil’, engage the

Fig. 222

pipes (3, Fig. 222) in the rear face of the oil
pump, ensuring that the 'O’ rings (1,
Fig. 223) enter the housing easily. Fit and
tighten the housing securing bolts.

Fig. 223
Remove the sump baffle securing bolts,
remove the baffle, clean the sump and the
baffle, refit the baffle and secure with the
bolts. Smear the sump gasket face with
‘Hylosil” and fit the sump (1, Fig. 224) to the
engine and tighten the securing bolts.

Place the cylinder head on suitable wooden
blocks.

Remove the sparking plugs, the exhaust
manifold securing bolts, the inlet manifolds
and collect the gaskets

Remove the camshalt cap securing bolts, lift
off the caps and remove the camshafts.
Using a magnet, it out the cam followers,
remove the shims and using Service Tool
18G 106A (1, Fig. 225) compress the valve
springs and remove the spring retaining
collets (2, Fig. 225). Release the tension on
Tool 18G 106A and remove the top collar,
the springs, the spring seats and the valve;
repeal this operation for the remaining 23
valves

Fig. 226

Remove the seals from the inlet valve guides
and remove the cylinder head rear blanking
plate

Clean all component parts and check for
wear and also burning of valves or seats.
Taking care not to damage the inside
surface of the combustion chambers, clean
the cylinder head gasket surface and the
inlet and exhaust ports. When using
scrapers or wire brushes for removing
carbon deposits, avoid scratching the valve
faces and seats. A soft wire brush is the
most suitable implement for this purpose
Clean all carbon and other deposits from the
valve guides using a suilable valve guide
brush. Thoroughly wash the cylindet head to
ensure that all loose carbon is removed, dry
off with a high pressure air line.

After cleaning and polishing each valve,
examine the stems for straightness and
wear, and the faces for burns, pitting or
distortion.

Renew valves which are excessively worn,
bent or too badly pitted to be salvaged by
refacing

NOTE: No attempt should be made to clean
up a burnt or badly pitted valve face by the
extensive ‘grinding in" of the valve to the
seat.

Lightly tap the valves into the seals with a
fine grinding compound. The reseating
operation should leave the finished surfaces
smooth. Excessive tapping will groove the
valve face resulting in a poor seat when hot.

To test the valves for concentricity with their
seals, coat the face of the valve with
Engineers’ blue or similar, and rotate the
valve against the seat. If the valve face is
concentric with the valve stem, a mark will
be made all round the face.
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Should a mark be made on only one side of
the face, the face is nol concentric with the
alve stem. Should the seat not be
concentnc the valve seat should be recut.
Clean the valve and again coat with
Engineers’ blue and rotate the valve against
the seal 1o ascerlain that the valve guide is
concentric with the valve seat
Whenever valves are replaced, the seats
must be recut prior to lapping of the valves.
Check the valve guide wear by inserting a
new valve into the guide to be checked; lift it
3mm (§in) from its seat and rock it
sideways. Movement of the valve across its
seat (A, Fig. 226) must not exceed 0,5 mm
(0.020 in) (Fig. 226). Should the movement

N2 364

Fig. 226

exceed this tolerance, the valve guide must
be replaced. This is achieved by using
Service Tool 18G 1432 to drift out of the old
guide (1, Fig. 227). Ensure that the relevant
Service guide is selected prior to fitting.

Fig. 227
Ream the cylinder head to the relevant
dimension (see chart), Coat the guide with
graphite grease and fit to the cylinder head
after it has been immersed in boiling water

Fig. 228
After fitting a valve guide, the valve seat
must be recut using Service Tool MS 204
(1, Fig. 229)

Fig. 229

the valve seats need
replacing see page 12—38.

Examine the cam followers for wear on the
top face (Fig. 230) and any sign of barrelling
on the side faces (Fig. 231).

NOTE: Should

Replace all followers that are worn or
suspect. Wash the cylinder head, the valves,
spring, collets, cups and followers and air
dry

for 30 minutes (1, Fig. 228) Fig. 230
DIMENSION TO
IDENTIFICATION BE REAMED TO
FOR OVERSIZE | PART NO.| DIMENSION A IN CYLINDER HEAD | APPLICATION
Flain C29388 |0.50201t0 0.50156 — Production
1 groove €29389 | 05040 to 0.6035 — Production
2 grooves 29390 |0.50701t0 0.5085 | 0.5055 to 0.56048 Service
3 grooves 29391 |0512010 056115 0.510510 0.5098 Service

J12 369
Fig. 231

Alter the valve springs have been thoroughly
washed, they must be examined for fatigue
and distortion.

Fatigue is determined by measuring its free
length and distortion by positioning it
upright on a surface plate or table and the
squareness of each end is determined by
utilising a set square (Fig. 232).

2370

Fig. 232

All valve springs which have diminished in
length and/or are not square must be
discarded and new replacements fitted.

Test the valve springs for pressure, either by
comparison with the figures given in the
‘General Specification Data’, using a
recommended valve spring testing machine
(Fig. 233), or by comparison with a new
valve spring

iz
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To test against a new valve spring, insert
both valve springs to end between the jaws
of a vice or under a press with a flat metal
plate interposed between the two springs.
Apply a load to compress the springs partly
and measure their comparative lengths. If
'B" (Fig. 234) is new spring and distance
‘A’ is less than B then Spring A must
be replaced as it is weak.

-

n23ne

Fig. 234

Oil all the valve train components.

Assemble the valves one at a time, ensuring
that the valves are assembled to the valve
seat they were lapped to. Fit the spring seat
and new valve stem seals, fit the springs and
top collar and using Service Tool 18G 106A
compress the spring until the retaining
collets can be inserted through the collar,
and locate in the valve stem. Before
removing the valve spring compressor tool,
ensure that the retaining collets (1,

Fig. 235) are still located in the valve stem
(2, Fig. 2356). Replace the original shim in

Fig. 235

the top of the collar, ensuring that it is not
tipped (1, Flg. 236) or slightly on top of the
collar, and fit the cam follower.

Repeat this operation for the remaining 23
valves.

NOTE: If the cylinder head has been
overhauled to the extent of having the valve
seats recut, use a shim size 0.010in
smaller than the original.

Fig. 236
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Lubricate the camshafts and fit to the
cylinder head, ensuring that they are fitted
with the slot to the top and that the No. 1
cylinder camshaft lobes are facing each
other. Fit the camshaft caps and torque up
the securing bolts in the sequence
(Fig. 237). Fit slave bolts to the camshafts
and measure the clearances between the
heel of the camshaft and the cam followers
(1, Fig.238) turning the camshafts as
necessary to measure all the clearances,
valve clearances are 0.012 to 0.014 in.

Fig. 238

Should any of the clearances be incorrect,
remove the camshaft caps, the camshafts
and the cam followers using a suitable
magnet. Remove all the shims or only those
requiring adjustment; check with a
micrometer the size of the existing shims
and note the reading. Calculate the size of
the shim required following the example
below for either excessive clearance or
insufficient clearance.

EXCESSIVE CLEARANCE
INCHES
Size of existing shim 0.100
Plus the actual clearance noted 0.019
0.119

Less the specified valve

clearance 0.013
= required shim size 0.106

INSUFFICIENT CLEARANCE
INCHES.
Size of existing shim 0.107
Plus the actual clearance noted 0.010
0.117

Less the specified valve

clearance 0013
= required shim size 0.104

SHIM SIZES

Letter Thickness
0.085in
0.086 in
0.087 in
0.088 in
0.089 in
0.090in
0.091 in
0.092 in
0.093 in
0.094 in
0.095 in
0.096 in
0.097 in
0.098 in
0.099in
0.1001In
0,101 in
0.102 in
0.103in
0.104 in
0.105in
0.106 in
0.107 in
0.108 In

XS<CHOIPVOZZTIrA- " I®NMOOT R

Fit the shims as determined by the
calculations to the appropriate valves; refit
the camshafts and the camshaft caps and
recheck the valve clearances.
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NOTE: A final check of the valve clearances
should be carried out with the cylinder head
fitted to the cylinder block.

Using Tool 18G 1433 set the inlet and

exhaust camshafts to TDC (1, Fig. 239).

= 7 y2ary

Fig. 239

Remove the camshaft slave bolts and fit the
lifting eye to the inlet manifold securing
studs; fit and tighten the nuts.

Clean the exhaust manifolds; fit new
manifold gaskets, fit the manifolds and the
rear lifting eye, fit and tighten the securing
nuts

Clean and check the upper chain upper
damper for wear or scoring; should either of
these conditions prevail, then the damper
must be removed from its pedestal and a
new part fitted. Should this be necessary,
when refitting the damper to the pedestal, fit
but do not tighten the damper to pedestal
securing bolts.

Clean the crankshaft damper (1, Fig. 240)
and fit the assembly to the crankshaft; fit but
do not tighten the damper securing bolt. Fit
the front pulley lock, Service Tool No.
18G 1437 to the front damper and tighten
the damper nut. Check the front damper run
out (Fig. 241) and ensure it is nol excessive.
Ensure that both No. 1 and No. 6 pistons
are still at TDC.

J12 378
Fig. 240
Remove the camshaft inner sprockel
securing clips (1, Fig. 243) and inner

sprockets. Clean both the inner (2, Fig. 243)
and outer (3, Fig. 243) sprockets and check
the outer sprocket for wear and chips on the
drive teeth and wear on the inner serrations.
Also check the inner sprocket for wear on its
outer serrations; replace any suspect items
and assemble the sprockets and secure with
the circlips. Ensure that both the top of the

Fig. 241
cylinder block and the mating face of the
cylinder head are clean and dry and fit a
new cylinder head gasket.

12380

Fig. 243

head assembly to the
cylinder block; fit the chain damper and
pedestal assembly and fit the cylinder head

Fit the cylinder

attachment bolts. Tighten the bolts 1o a
torque figure of 38 to 40 Ib ft and then turn
the bolt clockwise through, exactly 90°;
carry this out in the sequence (Fig. 242).

NOTE: To assist the accuracy of the
rotation through 90° a suggested tool is
illustrated on page 12—6.

Lift the timing chain and remove the elastic
band, position the chain over the ends of the
camshafts. Fit and engage the camshaft
drive sprockets (1, Fig. 244) with the chain
and the camshafts ensuring that all the
chain ‘slack’ is towards the pivoting

lensioner.

Fig. 244

Strip the upper tensioner and inspect its
component parts for wear or damage.
Check that the ball is free in the non return
valve (1, Fig. 245) and also that the peening
securing the end plate is in good condition.
Fit new ‘O’ rings to the valve (2, Fig. 245), fit
the assembly into the piston housing.

212-303

Fig. 245

Lubricate the snail (1, Fig. 246), spring (2.
Fig. 246) and spring mandrel (3, Fig. 246)
and assemble to the piston (4, Fig. 246),
ensure the bleed hole in the end of the
piston is clear (1, Fig. 247)

Engage the snail (1, Fig. 246) with the peg
and rotate the snail (1, Fig. 246} clockwise
and depress until the peg engages in the
‘park’ position in the snail (1, Fig. 246).

< 2

Fig. 246
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Fig. 247

Fit a new ‘O ring (1, Fig. 248) to the
housing and lubricate, fit a new gasket (2,
Fig. 248) to the housing and fit the

assembly (3, Fig. 248) to the cylinder head,
ensuring that the

lensioner is properly

Fig. 248

engaged on the pivoting guide. Fit but do
not tighten the tensioner securing bolt (1,
Fig. 249), fit the valve retainer securing bolt
(2, Fig. 249} (four threads only). Fully
tighten the lower securing bolt. Release the
tensioner using a 3 mm Allen key, fit the
valve assembly (3, Fig. 249), engage the
retainer plate (4, Fig. 249) and fully tighten
the securing bolt (2, Fig. 249).

Remove the inner camshaft sprocket
securing clip, remove the inner sprocket and
align the holes in the inner sprocket with the
holes in the camshaft. Fit the tab washers
and securing bolts (1, Fig. 250) but do not
fully torque up the bolts, refit the inner
sprocket securing clip (2, Fig. 260). Repeat
for the other camshaft sprocket. Tighten all
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the sprocket securing bolts, knock up the
lock tabs (3, Fig. 2560), position the upper
chain upper damper (4, Fig. 250) and
tighten the securing bolts and knock-up the
lock tabs (5, Fig. 250).

Fig. 250

Remove the baffle plate inside the camshaft
cover and clean the camcover, and baffle,
refit the baffle to the cover and secure with
the bolts. Fit the plug well seals and the cam
cover gasket, fit the half moon seals to the
cylinder head and fit the camcover to he
engine (1, Fig. 251), fit and tighten the
securing screws (2, Fig. 251).

Check gap of new sparking plugs and fit to
cylinder head.

Fit a new ‘O’ ring to the distributor, lubricate
the ‘O’ ring and gear, turn the rotor arm to
the position illustrated in (Fig. 2562) and fit
the distributor in the position shown in
(Fig. 252) (TDC No. 1). Fit the distributor
clamp plate securing bolt, leave the clamp
plate securing bolt, slightly slack. Reconnect
the distributor/amplifier block connector (1,
Fig. 252). Fit the distributor cap and tighten
the securing screws. Connect the sparking
plug leads in the firing order 1, 5, 3, 6, 2, 4.

NOTE: The distributor turns clockwise as
viewed from the top.

Remove the engine from the stand refit all
ancilliaries and refit the engine to the
vehicle and reset the ignition timing.
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KEY FOR FIG. 253

Spark plug

. Camshaft cover

Plug well seal
Camshaft cover gasket
Half moon sealing plug
Camshaft cap

. Exhaust camshaft

. Inlet camshatt

. Spring retaining collar
10. Valve spring

11. Valve stem seal

12. Spring seat

13. Cam follower

14. Shim

15. Collet

16. Cylinder closing plate
17. Cylinder head

18. Cylinder gasket

19. Oil filler tube

20. Exhaustvalves

21, Inlet valve

22. Small end bush

23. Connecting rod cap
24. Cylinder block

25. Water pipe

26. Rear ol seal housing
27. Rear oil seal

28. Oil filter housing

29 Qil filter

30. Filler tube oil seal
31. Filler tube mounting
32. Baffle

33. Ol cooler take off housing
34. Crankshaft

TN RN L AR

35
36
37
38
39

40.
41,
42,

43

&g,

15

486,
47.
48.
49.

51.

52
53

55.

57
58
59
60
61
62
63
64
65
66
67
68

Engine mounting

Thrust washer bearing
Main bearing and cap
Windage tray

Main beaning cap
Windage tray

Ol pick up

Sump balfle

Sump

Oil drain plug

Oil pick up pipes
Alternator mounting bracket
Washer

Inspection plug

Shim

Qil pump drive sprocket
Lock tab plate

Oil pump

Main bearing and cap
Woodruff key

Spacer

il pump chan tensoner
Lower static chain damper
Lower pivoting chain damper
Oil pump drive chain
Crankshaft sprocket
Lower chain tensicner
Timing chain cover

Front crankshalt ol seal
Spacer

Timing disc

Crankshah damper

Front pulley

Crankshaft front pulley boit

69.

70
71

72.
73

74
75
76

7
78

79
80
a

82

83
84
85

86
a7,
a8,

89
920
N
92
93
94
a5

96.

a7
98
99
100
1o

Timing pointer

Closing plate

Bearing

Closing plate

Bearing

Auxillary shaft
Intermediate timing chain
Intermediate sprockeat
Upper timing chain

Upper pivoting chain damper
Upper static chain damper
Spacer

Bearning

Sealing plug

Connecting rod bearings
Connecting rod

Piston

Gudgeon pin

Circlip

Fiston rings

Upper tming chain tensioner
‘0’ rings

Locking plate

One way valve

Tensioner housing

Gasket

Upper spacer

Chain upper damper
Cylinder head secunng bolt
Spnng chip

Inner sprocket

Outer sprocket

Front camshaft cap
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INTRODUCTION

This Service Manual covers the Jaguar XJ-S 3.6 and XJ-SC 3.6. It is primarily designed toc assist skilled technicians in the efficient repair and
maintenance of this range of Jaguar cars

Using the apprapriate service tools and carrying out the procedures as detaiied will enable the aperations to be completed within the time
stated in the ‘Repair Operation Times”.

The Service Manual has been produced in @ separate books this allows the information to be distributed throughout the specialist areas of the
modern service facility

A table of contents in Book 1 lists the major components and systems together with the section and book numbers. The cover of each book
depicts graphically and numerically the sections contained within that book.

The title page of each book carries the part numbers required to order replacement books, binders or complete Service Manuals. This can be
done through the normal channels.

The contents section of each book lists the repair operations in the section ar sections contained within that book. Each operation is given an
operation number that corresponds with those listed in the Repair Operation Times.

The method describéd on the page number listed against the operation will be the one we consider will meet the requirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times.

Where no page number is given against an operation, we feel that the method is so obvious as to warrant no explanation. It is, however,
inciuded so that a warranty tirne can be given in the Repair Operation Times.

Fxtensive raesearch has gone into the diagnosis af faults and where appropriate this is covered in the various areas of the manual. By fallowing

the sequence of the diagnosis charts, speedy isolation of faults may be expected, and consequent correction will reduce the vehicle off-the-read
time to the minimum.

Service Tools

Where performance of an gperation requires the use of a service tool the tool number is quoted under the operation heading and is repeated in,
or fallowing, the instruction involving its use. A list of all necessary tools is included in Book 1, Section 99

References

References to the LH or RK side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbgls is given in Beok 1, Section 01.

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and accessories.

1. Safety features embodied in the vehicle may be impaired if other than genuine paris are fitted. In certain territories, legislation prohibits the
fitting of parts not to the vehicle manufacturer’s specification.

2. Torque wrench setting figures given in this Service Manual must be strictly adhered to.

Locking devices, where specified, must be fitted. If the effiency of a locking device is impaired during removai it must be replaced.

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location on the vehicle conform to
mandatory requirements existing in their country of origin.

5. The vehicle warranty may be invalidated by the fitting of other than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty.

6. Jaguar Distributors and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION
Purchasers are advised that the specification details set out in this Manual apply to a range of vehicles and not to any one. For the specification
of a particular vehicle, purchasers should consuht their Distributor or Dealer

The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in such manner as they think fit.
Major as well as minor changes may be involved in accordance with the Manufacturer’s policy of constant product improvement

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manuai is supplied, shall in any circumstances be held liable for any inaccuracy or the consequences thereof.

COPYRIGHT

© Jaguar Cars Ltd. 1983

All rights reserved. No part of this publication may be reproduced, stored in a retrieval systemn or transmitted in any form, electronic,
mechanicai, photocopying, recording or other means without prior written permission of Jaguar Cars Ltd., Service Department, Radford,
Coventry CV6 3GB.
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EMISSION CONTROL SYSTEM

Air Injection System

The pump (1, Fig. 1) is a rotary vane positive
displacement device, belt driven from the
engine crankshaft. The pulley drives the
pump via an electrically operated clutch
which enables the pump to be disengaged.
The pump air intake is cleaned by a separate
renewabie paper element filter.

The air switching valve {2, Fig. 1) is a
normally c¢losed vacuum operated valve,
which simultaneously shuts off the
secondary air duct when the air pump clutch
is disengaged. The vacuum source is
controlled by a solenoid vacuum valve (4,
Fig. 1) and a thermal switch (5, Fig. 1).

A check valve (3, Fig. 1) fitted in the air
delivery pipe protects the air pump from the
back flow of harmful exhaust gas in the
event that exhaust back pressure exceeds
the air pump pressure due 1o, for exampie, a
pump drive belt failure.

The solenoid vacuum valve {4, Fig. 1) is a
three port device incorporating a fiiter on
the atmospheric port. The valve is operated
by an electrical solenoid and the
atmospheric port is normally open.

The vacuum delay valve (6, Fig. 1) consists
of a restrictor which delays the transfer of a
vacuum signal, with an umbrella non-return
valve.

The thermal switch (5, Fig. 1) contacts open
with a rising temperature of 45°C.and close
with a falling temperature of 38°C. The

contacts are actuated by a temperature
sensitive bimetallic disc, sensing the engine
coclant temperature.

An exhaust back pressure switch (7, Fig. 1)
consists of a diaphragm spring operated,
normally closed microswitch. When the
applied exhaust back pressure exceeds 117
hg. the switch contacts will open.

The throttle microswitch (8, Fig. 1) is in an
apen circuit position when the throttle is
open and the pressure on the back blade
and roller is released.

The vacuum switch {8, Fig. 1) consists of a
diaphragm spring operated, normally closed
microswitch. When the applied vacuum
exceeds 20" hg the contacts wilt open.

OPERATION OF AIR
INJECTION

With the engine coolant temperature above
40°C and the throttle open, the elegtrical
supply is bioken to the lambda disable relay
(10, Fig. 1), thus preventing the operation of
feedback inhibit, the solenoid vacuum valve
{4, Fig. 1} venting the air switch valve (2,
Fig. 1) to atmosphere, and the air pump
clutch preventing the operation of the
clutch.

With the throttle closed, the throttle
microswitch (8, Fig. 1) is also closed
supplying battery voitage to the lambda
disable relay activating the feedback inhibit
and applying full load fuel, the solenoid
vacuum valve, thus connecting the air
switching panel to vacuum, and also to the

air pump clutch to operate the air pump. If
the manifold vacuum is more than 20" hg,
the vacuum switch (9, Fig. 1) will open or if
the exhaust back pressure is greater than
11" hg, the pressure switch (7, Fig. 1} will
open, thus interrupting the battery supply to
the lambda disable reiay., the solenoid
vacuum valve and the magnetic clutch. The
latter function is required in order to protect
the air pump from exhaust gas back flow.
The diode {11, Fig. 1} prevents the
energising and closing of the canister purge
control valve. It alsc prevents the idle relay
(12, Fig. 1) from being energised opening
the relay contacts, preventing the
application of full load fuel.

With the engine coolant temperature less
than 38°C under all engine operating
conditions, the thermal switch contacts are
closed, so energising the idle relay,
inhibiting the full load fuel, the lambda
disable relay, activating the feedback inhibit.
the soilenoid vacuum valve connecting the
air switching valve to vacuum and the air
pump clutch connecting the alr pump drive.
Secondary air is supplied under all
operating conditions until the engine
coolant temperature exceeds 40°C or if the
exhaust back pressure exceeds 117 hg.

A vacuum delay valve (6, Fig. 1) in the
vacuum line to the solenoid vacuum valve
prevents the air switch valve from
interrupting the secondary air during
acceleration modes, i.e. when the intake
manifold vacuum falls below the minimum
operating value of the switching valve.
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Fig. 1
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KEY TO DIAGRAM
. Air pump
. Air switching valve
. Checkvalve
. Solenoid vacuum valve
. Thermal switch
. Vacuum delay valve
Exhaust back pressure
switch

8. Throttle switch

9. Vacuum switch
10. Lambda disable relay
11. Diode
12. Idle relay
13. fFeedback disable relay
14. Pin 3 ECU
Canister purge control
valve
16. Tovacuum source
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417 030

’CRANKCASE CONTROL
SYSTEM

To ensure that piston blow by gases do not
escape from the engine crankcase, a
depression is maintained in the crankcase
under all operating conditions. This is
achieved by scavenging from the camshaft
case and crankcase via the oil sump filter
tube (1, Fig. 2). The crankcase emissions
collected are then fed into the enging intake
manifold through a part throttle control
orifice {2, Fig.2) and the air cleaner
collector box {3, Fig. 2).

To prevent possible icing up of the control
orifice during cold weather the orifice is
heated'in a water heated housing mounted
between the cold start injector and the
intake manifold plenum chamber.

KEY TG DIAGRAM

1. Charcoal canister
2. Purge airinlet

3. Purge control valve

4. Purge port
5. Pressure relief valve
6. Vapour separator

EVAPORATIVE EMISSION
CONTROL SYSTEM

In order to accommodate up to 10% fuel
expansion, the maximum fuel level s
limited. This is accomplished by extending
the fuel filter inlet tube into the tank
connecting into the tube pipe terminating in
the tank at the maximum level. When the
fuel expands the tank vents through pipes
leading down from the LH and RH sides
of the tank to the vapour separator (6,
Fig. 3) located in the RH rear screen pillar.
Any liguid fuel collected in the separator can
drain back into the tank. Any excess vapour
is directed to the charcoal cannister {1,
Fig. 3) by means of a pipe running along the
underside of the vehicle.

A pressure relief valve (b, Fig. 3) in the

e 2L R

—

KEY TO DIAGRAM

. Part throttle control orifice housing
From the thermostat housing
To the coolant header tank
Camshaft cover
- Oil filler tube
. Air cleaner
Cold start injector
Controf orifice
Coolant
Water inlet/outlet

vapour separator to storage cannister pipe
controls the flow of vapour to the cannister.
The cannister (1, Fig. 3) containing
activated charcoal located in the LH front
wheel arch is used to store hydrocarbon
emissions from the fuel tank. Filter pads are
fitted above and befow the charcoal to
prevent the ingress of foreign matter into
the charcoal ar the passage of charcoal into
the purge line. Emissions from the fuel tank
enter the top of the cannister and the
purging air enters at the bottom of the
cannister. The purging passes through the
charcoal to the purge outlet at the wop of the
cannister.

Purging of the cannister is obtained by
connecting the purge pipe to a vacuum
source and drawing a controlled quantity of
air through the charcoai contained in the
cannister. The purge depression is obtained
from ports located in the throttle housing in
close proximity to the intake throttle disc (4,
Fig. 3}. The maximum purge of air flow rate
is controlled by the size of the purge port
located in the throttle housing. in order to
inhibit cannister purging, & purge control
valve (3, Fig. 3) is mounted in the purge line
between the charcoal cannister and the
purge port. The valve is operated by a

.

3 4
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=)

i
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Fig. 3
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thermal switch, sensing engine coolant
temperature 50 that when the valve s
energised, the purge flow is inhibited. The
valve is also energised during engine
cranking.

The pressure relief valve {5, Fig. 3} is used
to control the transfer of vapour from the
vapour separator to the storage cannister.
The valve is designed to prevent flow from
the tank until a pre-set pressure is
exceeded. To allow flow from the cannister
to the tank, a vacuum relief is also
incorporated.

CLOSED LOOP

In order to make the most of the
perfarmance of three-way catalytic
convertors, it is necessary 1o achieve very
close control of the engine fuelling level.
This is accomplished by using a system in
which the oxygen content of the exhaust
gas, prior to the entiy to the catalyst, is
menitored and controlled by trimming of the
fuelling level.

The sensor consists of a ceramic probe
protected against mechanicai influences by
a housing which serves far the installation of
the probe. The outer part of the ceramic
body is located in the exhaust gas stream,
while the inner part is in contact with
ambient air. The ceramic body is basically
zirconium dioxide and its inner and outer
surfaces are coated with a thin permeable
layer of platinum which acts as an electrode.
The ceramic layer becomes conductive to
oxygen ions at temperatures of about
300°C (572°F) and higher. If the oxygen
cantent inside the probe differs from that
outside an electrical voltage is developed
between the two surfaces. Since the oxygen
content in the exhaust stream varies with
air/fuel ratio, so the voltage of the sensor
may be used as a measure of the air/fuel
ratio. This voltage is fed to the airffuel
controller unit which continuously adjusts
the fuelling to maintain the airffuel ratio
close to the stoichiometric value.

OXYGEN SENSOR SERVICE
INTERVAL COUNTER

A warning light is incorporated in the fascia
to alert the vehicle operator to the need to
renow the oxygen scnsor. The warning light
is illuminated by the closing of contacts in
the service interval counter (Fig.4). The
counter is driven by a small electric motor
and the current to drive the motor is
obtained from a pulse generator mounted in
the vehicle transmission. The warning light
is extinguished and the counter reset by fully
depressing the reset button until a click is
heard. As a bulb check function, the warning
light is also illuminated when the starter
motor is engaged.

17—4
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Fig. 4

CATALYTIC CONVERTORS

Catalytic convertors are fitted into the
exhaust system to reduce carbon monoxide
and hydrocarbon emissions. Twin outlets
from the exhaust manifolds form a Y’ piece
in which is the exhaust gas oxygen sensor
just above the first catalytic convertor. A
second, oval, catalytic convertor is located
under the vehicle floor.

The active constituents of the catalytic
device are platinum and rhodium. In order
for the device to function correctly, it is
necessary to control very closety the oxygen
concentration in the exhaust gas entering
the catalyst. This is achieved by the use of a
fuel control system which continuously
monitors the oxygen content of the exhaust
gas by means of the oxygen sensor and
adjusts the fuelling lsvel to obtain the
required oxygen content.

Unleaded fuel must be used on catalyst
equipped cars, and labels to indicate this
are digplayed on the instrument panel and
below the fuel filler cap. The filler cap is
designed to accommodate unleaded fuel
pump nozzles only.

The emission control system fitted to this
engine is designed to keep emissions within
legislated limits, providing the engine is
correctly maintained and is in sound
mechanical condition.

AIR PUMP

Renew

Disconnect the battery earth lead.
Disconnect the electrical cable block
connector from the air pump clutch.
Remove the air cleaner assembly from the
air pump.

Disconnect the air cutlet hose from the air
pump.

Loosen the link arm trunnion bolt {1, Fig. 5),
pivot bolt (2, Fig. 6} and adjusting nut (3,
Fig. B).

Loosen the air pump pivot nut and bolt (4,
Fig. b).

Pivot the air pump towards the engine until
the drive belt can be removed from the air
pump puiley.

Remove the link arm trunnion bolt and the
air pump pivot bolt.

Remove the air pump assembly {5, Fig. 5).
Remove the clutch pulley securing nut {8,
Fig. 5}

Remove the triangular plate (7, Fig. 5).
clutch plate {8, Fig. 5) and spacer (9, Fig. 5.
Remove the pulley housing from the air
pump shaft (10, Fig. 5).

Remove the clutch coil retaining screws and
remove the coil assembly.

On refitting, ensure the drive belt is adjusted
to the correct tension. A load of 2,9 kgf
(6.4 1bf) must give the belt a deflection of
56 mm (0.22in} when applied on the
longest stretch of the belt.

AIR PUMP CLUTCH

Renew

Disconnect the battery earth lead.

Remove the nut securing the pulley/clutch
assembly.

Remove the clutch plates.

Loosen the air pump pivot bolts.

Loosen the adjusting locknut and adjust the
air pump towards the engine until the belt‘
can be removed.

Remove the pulley assembly.

N7 023

Fig. &


ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR


EMISSION CONTROL

Remove the trunnion securing bolt and
displace the adjusting rod towards the
engine.

Remove the three bolts securing the clutch
coil.

Discannect the cable harness block
connector and remove the clutch coii
assembly.

AIR SWITCHING VALVE

Renew

Remove the inlet and outlet air hoses (1,
Fig. 6).

Remove the vacuum pipe (2, Fig. 6) and
remove the air switching valve (3, Fig. 6).

N7 025h

Fig. 6

EXHAUST CHECK VALVE

Renew

Remove the hose to the air switching valve
from the check valve {1, Fig. 7}.
Unscrew the check valve (2, Fig. 7) from the
pipe connected 1o the manifold.

N7 025

Fig. 7

SOLENQID VACUUM VALVE

Renew

Disconnect the battery earth lead.

Note the position of and disconnect the
vacuum pipes (1, Fig. 8}

Disconnect the electrical cables.

Remove the screw and spire nut securing
the valve to the speed control actuator
bracket {2, Fig. 8).

Remove the valve from the bracket (3,
Fig. 8).

317 031

Fig. 8
EXHAUST BACK PRESSURE
SWITCH
Renew

Disconnect the battery earth lead.

Remove the exhaust back pressure pipe.
Disconnect the electrical cables.

Remove the securing screw and spire from
the speed control actuator bracket.

Remove the back pressure switch.

CANISTER PURGE CONTROL
VALVE

Renew

Disconnect the battery earth lead.
Disconnect the electrical cable connectors
{1, Fig. 9).

Remove the clip securing the purge hose to
the inner wing.

Disconnect the hose from the control valve.
Disconnect and remove the valve assembly
from the throttle housing hose (2, Fig. 9).

N7 026

Fig. 9

THERMAL SWITCH

Renew

CAUTION: This operation must only be
carried out on a cold or cool engine.

Disconnect the battery earth lead.

Carefutly remove the pressure cap from the
remote header tank to release any cooling
system residual pressure.

7027

Fig. 10

Disconnect the electrical cables from the
lucar connectors (1, Fig. 10).

Drain some of the coolant into a suitable
container,

[ :
Unscrew and remove the th

Fig. 10).

On refitting, smear the thread of the thermal
switch with a suitable sealant.

Refill cooling system with coolant.

EXCESS VACUUM SWITCH

Renew

Disconnect the battery earth lead.

Remove the vacuum hose from the vacuum
switch (1, Fig. 11).

Disconnect the electrical cable connectors
(2.Fig. 11).

Remove the vacuum switch securing nut
and bolt {3, Fig. 11).

Remove the vacuum switch {4, Fig. 11).

# n7024 /1

Fig. 11

THROTTLE MICRO SWITCH

Renew

Disconnect the battery earth lead.
Disconnect the electrical cable connectors
from the switch (1, Fig. 12},

Remove the switch securing screws.
Remove the switch and plates {2, Fig. 12).
On refitting, connect a battery and test lamp
to the switch contacts. Adjust the switch so
that the light is on only when the throttle is
closed.
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//1 37024

ADSORPTION CANISTER

Renew

Remave the LH front road wheel.

Remove the inner wheel arch cover securing
nuts and bolts,

Remove the cover securing drive fasteners
and remove the cover.

Disconnect the canister hoses.

Remove the canister securing clamp nut
and bolt.

Open the clamp and remove the canister.

PART THROTTLE CONTROL
ORIFICE HOUSING -

Renew

CAUTION: This operation must only be
carried out on a cold or cool engine.

Carefully remove and refit the pressure cap
from the remote header tank.

Remove the breather hose pipe from the
housing.

Remove the cold start securing screws and
carefully displace the cold start injector from
the housing.

Displace the housing abave the engine level
and disconnect the cooling hoses, which
also must be kept above engine level to
prevent spillage of coolant.

Remove the orifice housing and discard the
gaskets.

IDLE RELAY

Renew

Disconnect the battery earth lead.

Remove the two screws securing the relay
cover and remove the cover.

Withdraw the relay cable block connector
from the retaining bracket.

Withdraw the relay from the block
connector.

17—6

LAMBDA (OXYGEN) DISABLE
RELAY

Renew

Disconnect the battery earth tead.

Remove the two screws securing the relay
cover and remove the cover,

Withdraw the relay cable block connector
from the retaining bracket.
Withdraw the relay from the
connector.

block

SERVICE INTERVAL COUNTER

Renew

Disconnect the battery earth lead.

Remaove the trim pad from the LH side of the
boot.

Remove the nuts and screws securing the
interval counter (1, Fig. 13).

Disconnect the c¢able harness block
connecior {2, Fig. 13} and the single cable
connector (3, Fig. 13}.

Remove the service interval counter (4,
Fig. 13).

Fig. 13

LAMBDA (OXYGEN) SENSOR

Renew

Disconnect the battery earth lead.
Disconnect the oxygen sensor electrical
cable connector.

Unscrew and remove the sensor from the
down exhaust down pipe.

On refitting new sensor, smear the sensor
with anti-seize compound.
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TEST EQUIPMENT

Epitest

Epitest adaptor

Fuel pressure gauge

EFi Throtile pot adjustment gauge
EFI Feedback moniter unit

Infra red CO meter

Multi test meter

Idle mixiure adjustment key
Lucas No. 60730551

e R e el

GOOD PRACTICE
The foliowing instructions must be strictly observed:

1. Always disconnect the battery before removing any components.

2. Always depressurise the fuel system before disconnecting any fuel pipes.

3. When removing fuelling components always clamp fuel pipes approximately 38 mm {1.5in) from the unit being removed. Do not
overtighten clamp.

4. Ensure that rags are available to absorb any spillage that may occur.

5. When reconnecting electrical components always ensure that good contact 15 made by the connector before fitting the rubber cover
Always ensure thal ground connections are made on to clean bare metal, and are tightly fastened using the correct screws and

washers.

WARNING

1. DO NCT LET THE ENGINE RUN WITHOUT THE BATTERY CONNECTED.

2. DO NOT USE A HIGH-SPEED BATTERY CHARGER AS A STARTING AID.

3. WHEN USING A HIGH-SPEED CHARGER TO CHARGE THE BATTERY, THE BATTERY MUST BE DISCONNECTED FROM THE
REST OF THE VEHICLE'S ELECTRICAL SYSTEM.

4. WHEN INSTALLING, ENSURE THAT BATTERY IS CONNECTED WITH CORRECT POLARITY.

5. NO BATTERY LARGER THAN 12V MAY BE USED.

6. TESTS OR COMPONENT REMOVAL THAT RESULTS IN FUEL VAPOUR BEING PRESENT — IT IS IMPERATIVE THAT ALL
PRECAUTIONS ARE TAKEN AGAINST THE RISK OF FIRE AND EXPLOSION.
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FUEL CONTROL SYSTEM
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KEY TO DIAGRAM

—

COBNO G AWM =

Fue! tank
Fuel pump
Fuel filter
Fuel pressure requlator

Exira air valve

Cold start injector

Injector

Alr intake temperature sensor
Oxygen sensor {Lambda sensor)
Throttle potentiometer

11
12
13

14.

16

16.
17
18.
19.
20.

Fig. 1

Coolant temperature sensor
Manifold pressure sensor
Electronic control unit
Thermatime switch

Power resistors

HT coil

Starter and ignition switch
Fuel pump relay

Main relay

Battery

19127

Fuel injection

The system employed is the Lucas
electronically controlled, pulsed, port fuel
injection system. The system is shown
diagramatically on (Fig. 1).
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FUEL CONTROL SYSTEM WIRING DIAGRAMS
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KEY TO DIAGRAMS {Figs 2 & 3) KEY TO LOCATIONS (Fig. 4)
Main Diagram Nos
1. Electronic control unit (ECU) 293 14. Airlemperature sensor 297 1. Supplementary air valve
2. Startrelay 194 | 15. Lambda disable relay 2. Auxiliary air valve
3. Main relay 312 16. Disable socket 354 3. Thermotime switch
4. Pump relay 314 17. Idle relay 4. Coolantiemperature sensor
5. Cold start injector 400 18. Oxygen (lambda} sensor 316 5. 3-way vacuum valve
6. Fuel pump 41 19. Feedback monitor socket 353 6. Cold start injector
7. Thermotime switch 298 20. Airinjection system 7. Lambda {oxygen) sensor
8. Start inhibit switch 75 21. Positive battery supply 8 Fuel pressure regulator
9 Power resistor 313 22. {gnition start switch 38 9. Throtle potentiometer
10. Injectors 23. Inertia switch 250 10. Injector
11. Trip computer 24 Starter solenoid 4 11. Air temperature sensor
12. Coolant temperature sensor 305 25 ignition amplifier 261
13. Throttle potentiometer 310 26, Thermal switch

: 3 146

Fig. 4
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FUEL METERING

Fuel metering 1s obtained by controlling the
length of time for which the injectors are
held open during each engine cycle. The
pulse duration is varied by the electronic
control unit {ECU} {Fig. 5) according to
inputs  from the engine and chassis
mounted sensors.

The control parameters sensed fali into two
groups. The primary consists of intake
mainfold absolute pressure and engine
speed.

Information on engine speed received by the
ECU is derived from the ignition colil
negative terminal. The voltage wave form at
this point can reach as much as 400 volts
when a spark is generated, and it is
desirable to suppress this voltage before
allowing it into the fuel injection wiring
harness and hence to the ECU If this is not
done, interference may occur with other
signals. A resistor serves this purpose and it
is located inside the ignition amplifier
{Fig. 6).

J19137

The intake manifold absolute pressure is
sensed by a transducer located in the ECU
and linked to the intake manifold by a pipe
The transducer is an integral part of the ECU
and cannot be replaced without recalibra-
ting the electronic circuits.

19--8

J19133

The fuelling information for the engine is
stored in a preprogrammed memory so that
for any combination of manifold absolute
pressure and engine speed the memory
gives oul a number which is proportional to
the amount of fuel required by the engine
The injector will be energised for a time
proportional to the number computed, plus
the constant of proportionality which s
varied according to the secondary control
parameters

The secondary control parameters consist of
engine coolant temperature, inlet air
temperature, throtlle  movement, and
position, closed loop correction and battery
vollage.

AIR TEMPERATURE SENSOR

The quantity of fuel supplied per cycle is
adjusted according to the air intake
temperature, such that it varies
approximately with the density of the air
aspiraled. At low ambient temperatures, the
density, and thus the weight of air drawn
inte the engine is higher, therefore the
airffuel ratio would become leaner. In order
o compensate for this, an arr ntake

temperature sensor {Fig. 7) is incorporated
in the air intake system. The electrical
resistance of the device alters with the
changes of ar temperature. This signal is
maenitored by the ECU and used to ensure
the air/fuel ratio stays correct.

BATTERY VOLTAGE

The electrical system voltages change with
the batlery state of charge, electrical load
etc., and this in turn affects the amount of
fuel delivered. The ECU compensates for
this by constantly moniloring the system
voliage and generating a correction factor to
ensure the pulse sent to the injectors is
independent of the system voltage.

COOLANT TEMPERATURE
SENSOR

The ccolant temperature sensor (Fig. 8]
localed in the coolant thermostat housing
controls the warm-up enrichment delivered
by the ECU. In addition to the enrichment
generated during warm-up, further
enrichment is required during engine
cranking. The signal to the ECU comes via a
connection from the starter relay. When the
engine fires and the starter is released, the
start enrichment decays slowly to ths
normal fuelling level as determined by the
engine coolant temperature. This over
fuelling function is known as the ‘after start
enrichment’. The ‘normal’ fuelling level is
determined by the engine coolant
temperature, such that the fuelling level
increases as the temperature decreases.

i/

119 134
Fig. 8

THROTTLE POTENTIOMETER

To ensure the vehicle road performance is
satisfactory, with good throttle response,
acceleration  enrichment is  necessary.
Signals are provided by the throttle
potentiometer (Fig. 9} which is mounted on
the throttle spindle and indicates the throttle
position to the ECU. When the throttle is
opened the fuelling is richened and when
closed the fuelling i1s weakened. When the
throtile 1s opened very quickly, all the
injeclors are simultaneously energised for
one pulse. This ensures that there is enough
fuel available at the inlet ports for the air
admitted by the sudden opening of the
throttle. The duration of this extra pulse is
controlled by the engine temperature signal,
and is longer with a cold engine.
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J19142

Fig. 9

Lenglhening the normal injection puises

is done in propoertion to the rate at which the
throttle s moved, and it takes a short ttime
to decay when the throttle movement stops.
Enrichment in this way is also varied
according to the engine temperature.
The fuel cut-off function is controlled by the
throttle potentiometer and the conditions
under which it occurs are programmed into
the electronic control unit memory.

INJECTORS

The injectors (Fig. 10} consist of & solenoid
operaled valve. The moveable plunger is
rigidly attached to the nozzle needle. In the
closed position a helical compression spring
holds the nozzle against the valve seat. The
electrical pulses from the electronic control
unit are passed through the injector
solenoid winding creating a magnetic field.
As a result the plunger 1s attracted away
from the nozzle seat allowing fuel to enter
the inlet port. The injectors are operated in
two stages, initially they are operated via a
pull-in circuit with current iimiting resistors,
then when the injectors are open a change
lo hoid on circuit is made via current
limiting resistors {Fig. 11) for the remainder
of the injector period as determined by the
elecironic control unit. In this way the
healing effect on the output transistors of
the electronic control units reduced. It also
ensures a rapid response from the injectors.
To apen the injectors at the speeds required
by the engine fairly high current is needed.
The ECU has an output stage to deliver this
current, but to protect the cutput transistors
of the ECU from injector faults and short-
circuits a power resistor is wired In series
with each three injectors. These resistors
will limil fault current to a safe value, thus
protecting the ECU. The power resistors
{one for each group of injectors) are housed
in a single unit secured to the right side of
the engine valance by two screws.

J19 147

AUXILIARY AIR VALVE

In order to maintain idling speed during cold
starl, and warm-up, more air than that
supplied by the normal idle bypass is
required. This extra air is supplied by the
extra air valve {Fig. 12) which is temperature
sensitive so thal the idle speed can be
controlled throughout the warm-up phase
The extra air valve consists of a variable
orifice, controlted by an expansion element.
It is mounted on the engine cylinder head,
where it 15 responsive 1o coolant
temperatures. By adjusting the profile of the
varigble orifice according to cooiant
temperature the engine idling speed can be
controlled.

J19138
Fig. 12

SUPPLEMENTARY AIR VALVE

An additional throtile bypass device is used
to supplement the air necessary to support
the engine idle speed when the air
conditioning system is in use. This device is
a solenoid operated valve (Fig. 13} which
supplies supplernentary air to the engine.

12128

LAMBDA SENSOR — CARS TO
usa

Oxygen sensor

The oxygen sensors (Fig. 14] measure the
free oxygen concentration in the exhaust
system. Excessive free oxygen over a certain
proportion indicates a weak mixture,
whereas insufficient free oxygen indicates a
rich mixture. A signal is fed to the ECU to
compensate for these variations by revising
the applied injector pulse width.

A service Interval counter in conjunction
with a warning lamp indicate when the
oxygen sensors must be replaced.

119129

Fig. 14

FUEL SUPPLY SYSTEM

A recirculatory fuel system is used (Fig. 15).
The fuel tank (7. Fig. 15} is mounted across
the car behind the rear passenger seats, The
electric pump (5, Fig. 15) draws fuef from a
small sealed sump tank (6, Fig. 16} located
at a lower level than the main tank and
delivers it 10 a pressure regulator on the
engine (3, Fig. 1b). The pressure regulator
controls the fuel line pressure so that a
constant pressure drop is maintained across
the injectors (1 & 2, Fig. 15 This is
accomplished by applying the intake
manifold pressure to the diaphragm of the
pressure regulator. Excess fuel is returned 1o
the main fuel tank. The fuel pump is
energised only when the electronic control
unil senses the engine cranking signal from
lthe starter relay, or the ignition pulses from
the ignition amplifier. This will prevent the
engine being flooded with fuel in the event
of an injeclor being held open by a foreign
body ar contral unit fault. The fuel pump is
protected by a nylon strainer fitted to the
suction line inside the fuel tank. A paper
element disposable filter {4, Fig. 15} is fitted
in the line between the pump and the
pressure regulator to protect the pressure
regulator and injectors.
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KEY TO FUEL SYSTEM CONFIGURATION
Injectors

Cold start injector

Fuel pressure regulator

Fuel filter

Fuel pump

Sump tank

Fuel tank

N

FUEL PUMP

The fuel pump (Fig. 16} has a roller type cell
driven by a permanent magnet electric
motor. A small rotar is mounted on the
armature shaft and rotates in an eccentric
housing. The rotor contains five metal
rollers each cone housed in a pocket or
cutaway on the circumference of the rotor
When the armature rotors centrifugal forces
them against the metal housing forming a
seal. The trapped fuel i1s then forced to the
pressure scale of the system. The pump is
designed as a wet pump which means the
motor is full of fuel. However, the motor
never contains an ignitable mixture even
when the tank empties.

For safety reasons the fuel pump is
energised via a relay whose earth
connection is complete through the
electronic control unit. This ensures that
when the ignition is switched on a timing
circuit located within the electronic control
unit will only allow the pump to operate for
approximately one second and then switch
the relay earth connection off, thus
switching the pump off. The fuel pump relay

J19 141

Fig. 16
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will remain switched off until the engine is
cranked and a signal is received by the
electronic control unit from the starter relay,
ot when the engine is running and the
electronic cantrol unit receives a speed
signal from the igniticn amplifier. Also, as
an additional safety measure an inertia
switch is fitted to de-energise the pump and
the entire fuel system.

FUEL PRESSURE REGULATOR

The pressure  regulator  (Fig. 18) s
connected to the fuel rail and has an
overflow return to the fuel tank. There is also
a vacuum pipe connected between the
regulator and the inlet manifold via a three-
way vacuum valve.

Inside the steel body of the regulator a
spring loaded diaphragm is held against the
outlet ducts, seaiing it off. When the fuel
pressure acting on the diaphragm is
sufficient to overcome the spring pressure,
the diaphragm distorts compressing the
spring and allowing the excess fuel to
escape through the outlet duct, which is
now exposed, causing a reduction in
pressure. The reduced fuel pressure allows
the diaphragm to return to its original
position closing the fuel return outlet. This
sequence is repeated as long as the pump is

f

\_
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Fig. 17

J13 126

operating. The continuous movement of the
diaphragm which rapidly opens and closes
the fuel return valve maintains the fuei rail
pressure at 3.1 Bar (43.5 Ibf in?).

It is necessary that the fuel pressure is
maintained at a conslanl amount above
manifold presswe which varies with the
engine load and it is for this reason that the
spring side of the diaphragm is connectad
to the manifold to keep the pressure
constant across the injectors

The three-way vacuum valve is fitted to the
fuel rail 1o prevent weak fueling after a hot
start.

COLD START SYSTEM

In addition 1o the functions of the Electronic
Control  Unit which provides extra fuel
during starting and the warm-up period,
additional fuel is injected into the inlet
manifold by a cold start injector (Fig. 18},

Fig. 18

This injector is controlled by a thermotime
switch (Fig. 19). The thermotime switch
senses the coolanl temperature and
depending on that temperature makes or
breaks the earth circuit of the cold start
injector. When the starter switch is operated
the coid start injeclor is energised with its
earih circuil compleled via the thermotime
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switch, which also limits the time for which
the injector is energised to a -maximum of
12 seconds under extreme ¢old conditions.
If the temperature is above the rated value
of 35°C (95°F) of the thermotime switch
lhe earth circuit of the cold start injector witl
he open and the cold start injector wili not
operale as no start enrichment will be
required.

J19138

Fig. 19

IGNITION SYSTEM

The ignition system is  operated
electronically and is known as the Constant
Energy System. in this system the distributor
{(Fig. 21} incorporates a standard automatic
advance system, rotor arm, cover, anti-flash
shield, reluctor and pick-up assembly. The
reluctor 1s a gear-like component and is
mounted on the distributor shaft in the
place of the cam. The pick-up consists of a
winding around a pole piece attached to a
permanent magnet. The pick-up is prewired
with two leads terminating in a moulded
two-pin block connector

When the reluctor passes across the pick-up
limb  the magnetic field strength s
intensified creating a voltage in the winding.
This voltage signal created by the reluctor
and the pick-up assembly is sensed by the
amplifier causing the amplifier to switch the
current flowing in the primary winding of the
HT coil on and off.

The constant energy electronic igntion
system employs output current limiting and
variable dwell for optimum performance. A
long dwell is provided at high speeds for
adequate energy storage in the coil and a
dwell is provided at low speeds for
minimum  power dissipation. The output
current limiting funcuon of the amplifier
maintains the storage energy for spark, and
the syslem open circuit voltage constant
over a wide engine speed range. It
elimmnates the need for ballast resistor
whilst ensuring correct current flows at all
times even when the engine is cranking. No
current flows through the HT coil when the
ignition is switched on and the engine is
stationary.

The amplifier assembly (Fig. 22] consists of
a solid state electronic amplifier module, a
zenor diode to protect the amplifier in the
event of a current surge, a suppressicn
capacitor, and a moulding containing two
resistors.

WARNING: THE AMPLIFIER IS A
SEALED UNIT CONTAINING BERYLIA.
THIS SUBSTANCE IS EXTREMELY
DANGEROUS IF HANDLED. DO NOT
ATTEMPT TO OPEN THE AMPLIFIER
MODULE.

COLD START CIRCUIT

WR WR

™= KEY TO DIAGRAM
WG 1. Thermotime switch
2. Cold start injector

[ ]
1D
F 2

Fig. 20

KEY TO DISTRIBUTOR
1. HT cover
7. Rotor
3. Flash shieid

3
4. Reluctor
5
6

. Pick-up assembly
Vacuum maodule

n? o3

KEY TO DIAGRAM
1. DBistributor

Amplifier

HT coll

To tachometer

To ECU

Ignition switch

SRS NN

-1

JBE 234

Fig. 22

19—11


ADMINISTRATOR


FUEL SYSTEM

RELAYS

Four relays are used in the electrical control
system. They are the main, fuel pump, idle
speed relay, and the Lambda disable relay
Details of the wiring connections are shown
in the circuit diagram.

J19-116

TEST EQUIPMENT

The Epitest (Fig. 24) and the Epitest Adaptor
have been developed to enable quick
location of fauits to be carried out on the
vehicle. It is supplied complete with the
necessary multiplugs, fuel pressure gauge
and the operating instructions

19—12
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FAULT FINDING

SYMPTOM

CAUSE

CURE

Engine will not start

. Low battery or poor connections

a) Check battery, recharge. Clean and
secure terminais.

b} Check for low charge from alternator.

¢} Check for short circuit.

2. Start system malfunction 2. Clean and check main starter circuit and
connections.

3. incorrect or dirty fuel 3. Check grade of fuel. If contamination
suspected, drain and flush fuel tank, flush
through system, renew fuel filter.

4. Fuel starvation 4. Check fuel pressure. If not satisfactory,
check feed pipes for teaks or blockage.
Renew connectors if damaged or deteriorated.

5. Fuel injection equipment electrical 5. Ensure that all connector plugs are securely

connections attached. Pull back rubber boot and ensure
that plug is fully home. While replacing boot,
press cable towards socket. Ensure ECU
multt-pin connector is fully made. Check
that all ground connections are clean and
tight.

6. Auxiliary air valve inoperative 6. Remove valve and test.

7. Cold start system ineperative 7. Check function of cold start system.

8. Pressure sensor {part of the ECU) 8. Ensure manifold pressure pipe is attached to
sensor, and is not twisted, kinked or
disconnected anywhere

9. Temperature sensors 9. Check sensor for open and short circuit.

10. HT circuit faults 10. Check for sparking. See electrical book 10
11. Power faults 11. Carry out ignition checks. See electrical
book 10.

12. LT switching fault 12. Check pick-up module. See elfectrical book 10.
13. Ignition timing incorrect 13. Check and adjust as necessary.
14. ECU/amplifier 14. As a last resort check by substitution.

Poor or erratic idle 15. Checkitems 3, 4, 5 and 12 above 15. If trouble persists, proceed with item 18.
16. Throttle potentiometer 16. Check function of idle and full load switches.
17. Incorrect idle speed 17. Adjust auxiliary air valve by-pass bleed screw.
18. Check items 8 and 12 above 18. If troubte stili persists, proceed with item 21,
19. Ignition system deterioration 19. Check ignition wiring for fraying, chafing and

security. Inspect distributor cap for cracks
and tracking and rotor condition. See
electrical book 10.
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SYMPTOM CAUSE CURE

Poor or erratic idle 20. Spark plug faults 20. Clean, reset and test plugs;
renew as necessary.

21. Checkitem 14 21. If trouble still persists, proceed with item 24.

22. Vacuum system faults 22. Check operation of vacuum unit and condition
of vacuum pipes. Renew as necessary.

23. Advance or retard mechanism faults 23. Check operation of advance/retard
mechanism. Lubricate or renew as necessary.

24. Throttle by-pass valves 24. Check and adjust as necessary.
25. Exhaust system leaking or blocked 2b. Check and rectify as necessary.
28. Incorrect idle mixture 26. Check CO level. Remove the blanking plug

from ECU and with special tool No. 607305561
adjust to 1 to 2% max CO at 750 rpm level.
PP AT Ny N PP SIFIFIIg | Ny gy P I R

Air IIIjULLIUIi ayalclu VWIS & TILieU) Snourt ue
disconnected for this operation.

27. Poor compressions 27. Check compressions, and rectify as necessary.
28. Air leaks at inlet manifold 28. Checkinlet manifold to cylinder head joint.

Remake with new gasket if necessary. Check
manifold tappings for leaks.

29. Checkitem 6 29. If trouble still persists, proceed with item 32.
30. Engine oil filler cap loose or leaking 30. Check cap for security. Renew seal if
damaged.

31. Engine breather pipe restrictors missing | 31. Check and ¢lear, or renew as necessary.
or blocked

32. Engine breather hoses blocked or leaking] 32. Check and clear, or renew as necessary.

33. Charcoal canister restricted or blocked 33. Inspect, and renew as necessary

34. Checkitems 15, 10and 9 34. Check in order shown.

Hesitation or flat spot 35h. Checkitems 3,4 and b 35. If trouble still persists, proceed with item 38.
36. Checkitem 7 with engine cold 36. If trouble still persists, proceed with item 39.
37. Throttle buttertly 37. Adjust as necessary.
38, Check item 8 38. If trouble still persists, proceed with item 41
39. Brakes 39. Check for binding brakes.

40. Checkitems, 12, 19,20, 13, 22, and 23 | 40. )i trouble stilt persists, proceed with item 43.

41. Air cieaner blocked 41, Inspect element, and renew as necessary
42. Checkitems 2b, 27,28, 30, 31, 32, 42. Check in the order shown.
33, 9and 14.
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SYMPTOM CAUSE CURE
Excessive fuel consumption 43. Leaking fuel 43. Check fuel system for leaks, rectify and
renew connectors as necessary.
44. Checkitems 18, 7.8, 41,27, 29 and 30. | 44. if trouble stifl persists, proceed with item 47.
45 Cylinder head gasket leaking 45 Check cylinder head to black joint for signs
of leakage. Renew gasket as necessary
46. Cooling system blocked or leaking 46. Flush system, check for blockage. Check
hoses and connections for security and leaks;
renew as necessary. Check functions of
thermostats ; renew if necessary.
47. Checkitems 28, 30, 31, 32, 33, 47. Check in the order shown.
and 14
Lack of engine braking or high idle 48, Air leaks 48. Any air leak into the manifold will appear as
speed an equivalent throttle opening; correct fuel
will then be supplied for that apparent degree
of throttle and the engine will run faster.
Fnsure that all hose and pipe connections are
secure. Check all joints for leakage, and
remake as necessary
49, Throttle sticking 49 Lubricate, check for wear and reset.
50. Check items 6,22, 24, 13, 26 and 39 50. {f trouble stiil persists, proceed with item 53.
51. Throttle spindle leaks 51. Check seals, bearings and spindles for wear;
renew as necessary.
52, Check item 28 52
Lack of engine power 53. Checkitems 3,4, 5and 7 53. If trouble still persists, procead with item 56.
54. Throttle inhibited 54. Check throttle operation, free off and reset
as necessary.
56. Check items 39,41,8,12, 19,20, 13, 56. Check in order shown.
23,25,27,28,22,30,31,32,33. 37
and 14
Engine overheating 57. Check items 48, 45, 13 and 22 57. Check in order shown
Engine cuts out or stalls 58. Checkitems 3,4,5,9,17,7,43,8,25, |58 Checkin order shown
12,19,20,13,23,26, 16, 28,22, 30,
31,32,33,27 and 14
Engine misfires 59. Checkitems 3. 4,5,7.8, 12,19,20, 13, | 59. Check in order shown.

23,41,25,26,27,28,22,30,31,32
and 33
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SYMPTOM

CAUSE

CURE

fFuel smells

60.

61.

62.

Check items 43, 7 and 32

Fuel filler cap defective

Check items 31, 33, 26, 41 and 14

60.

61.

62

[f trouble still persists, proceed with item 61.

Check seal and cap for deterioration; renew
as necessary.

Check in the order shown.

Engine runs on

63.

Check items 3, 17,49, 24,32, 31, 46,
45, 13,24, 26 and 15

63.

Check in the order shown.

30,31, 32 and 33

Engine knocking or pinking 64. Checkitems 3, 13,23, 22, 46 and 45. 64. Check in the order shown.
Arcing at plugs 656. Checkitems 19 and 20 65
Lean running (low CQO) 66. Checkitems 5,61, 16, 9,3, 4,28, 22, 66. Check in the order shown.

Rich running (excess CO)

67.

Check items 7,26, 33 and 14

B7.

Check in the order shown.

Backfiring in exhaust

68.

69.

Check items 3.4, 5, 41, 25, 28, 22, 46
and 30

Check item 14

Bb.

69.

If trouble persists, proceed with item 71.

Noisy air injection

70.

71.

72.

Incorrectly tensioned air pump drive belt

Check valve faulty or low pump pressure

Check valve sticking (Japan and
Australia}

72.

Check and adjust drive belt tension; renew
belt if necessary.

Check that the valve operates. If pump
fails to produce enough pressure to lift the
valve, check item 70. If satisfactory, renew
the pump.

Check valve operation and hoses for security
or blockage. Rectify or renew as necessary.
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AIR CLEANER ASSEMBLY

Renew

Disconnect the battery earth lead.

Unclip the air cleaner cover and displace the
cover from the element (1, Fig. 25).

Remove the air cleaner element (2, Fig. 25)
and the cover.

Disconnect the air lemperature sensor lead
(3. Fig. 25).

Disconnect the air cleaner to oil filler hose
(3. Fig. 2b) from the air cleaner

Remove the four bolts secunng the air
cleaner to the throttle butterfly housing and
displace the air cleaner

Remove the air cleaner from the air solenoid
valve and remove the air cleaner

Remove the air temperature sensor.

Remove the ten bolts securing the backplate
1o the housing and remove the back plate.
On refiting, ensure all mating surfaces are
clean and smeared with arbrosil sealant.

Y

W
I

Fig. 25
THROTTLE PEDESTAL HOUSING

Renew

Disconnect the battery earth lead

Release the throttle cable securing clip and
disconnect the throttle cable from the
linkage (1, Fig. 26).

Disconnect the throttle inkage return spring
(2. Fig. 26).

Fig. 26

Remove the throttle hinkage retaining spire
clip and remove the linkage assembly from
the pedestal (3, Fig. 26). Remove the nylon
guide from the pedestal.

Remove the pedestal assembly securing
bolts (4. Fig. 26) and displace the pedestal
assembly.

Remove the pedestal housing securing bolts
and remove the pedestal housing

THROTTLE CABLE (NAS)

Renew

Disconnect the battery earth lead.

Remove the throttle pedal link retaining split
pin, pedal link washer and the pedal link
clevis pin.

Remove the nuts and bolts securing the
brake reservoir and displace the reservoir for
access.

Displace the speed control actuator cable
brackel

Remove the throttle transfer plate securing
nuts and bolts, displace the plate for access
and discard the gasket

Remove the split pin and washer securing
the cable

Displace the cable from the transfer anchor

pipe.

Remove the cable from the transfer plate.
Release the cable retaining clip and
disconnect the cable from the throtile
linkage.

Loosen the cable adjusting nuts and
remove

Remove the cable support bracket from the
grommet and remove the cable assembly.

THROTTLE CABLE (UK AND
EUROPEAN)

Renew

Release the throttle cable retaining clip and
disconnect the cable from the throttle
hinkage.

Remove the cable adjusting nut and

displace the cable from the support bracket
Disconnect the cable from the bulkhead
retaining clip

Remove the cotter pin and the cable
retaining collar from the throttle pedal

Slide the collar forwards to expose the cable
end and disconnect the cable from the
pedal arm.

Remove the cable from the engine bay.

THROTTLE LINKAGE

Renew
Release the throttle cable securing clip and
disconnect the throttle cable from the
linkage.
Disconnect the throttle linkage return
sprng

Remove the throtlle linkage retaining spire
clip and remove the linkage assembly from
the pedestal

AUXILIARY AIR VALVE

Renew

CAUTION: The auxiliary air valve must
ONLY be removed with a cold or cool
engine.

Carefully remove the pressure cap from the
remote header tank to release any cooling
system residual pressure.

Drain the coolant into a suitable container.
Loosen the auxiliary air valve hose clips and
disconnect the hoses from the air valve (1,
Fig. 27).

Remove the bolts securing the air valve to
the thermostat housing (2, Fig.27) and
remove the auxiliary air valve (3, Fig. 27)

On refitting, clean the thermostat housing
and fit new gasket.

Refill with coolant.

Start and run the engine until the normal
operating temperature 1s attained

Adjust the idle speed adjustment screw on
the auxiliary air valve (4, Fig. 27) to give the
required idle speed

OXYGEN SENSOR (LAMBDA
SENSOR)

Renew

Disconneclt the battery earth lead.
Disconnect the oxygen Sensor
connector and remove the sensor.
On refitting new sensor, smear the sensor
threads with anti-seize compound.

cable

COOLANT TEMPERATURE
SENSOR

Test

Disconnect the coolant temperature sensor
Check the temperature of the coolant.

Connect an ohmmeter between the
termmnals of the coolant temperature
sensor. The ohmmeter should closely

approximale to the relevant resistance value
given in the table
Disconnect the ohmmeter

Temperature (C) Resistance K ohms

-10+ 1 7 —11.6
+20+ 1 21 — 29
+80 + 1 027 — 039
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Connect the ochmmeter to the body of the
sensor and each terminal in turn. The
ohmmeter should register infinity (open
circuit). If the ohmmeter indicates a
resistance, the sensor 1s breaking down to
earth and should be replaced.

Renew

CAUTION: This operation must ONLY be
carried out on a cold or cool engine.

Disconnect the battery earth lead.

Carefully remove the pressure cap from the
remote header tank to release any cooling
syslem residual pressure.

Misconnect the coolant temperature sensor
electrical connector. (1, Fig. 28).

NOTE: The replacement component should
be ready so that the transfer can be made
as quickly as possible. Ensure that the
sealing washer is located on the
replacement sensor and a coat of a suitable
sealing compound is smeared on the
threads. Unscrew the temperature sensor
from the thermostat housing (2, Fig. 28).

On refitting, check the coolant level and top
up if necessary.

THERMOTIME SWITCH

Test

NOTE: Check the coolant temperature with
a thermometer and note the reading before
carrying out the tests detailed below. Check
the rated value of the thermotime switch
{stamped on the body).

Disconnect the battery earth lead.
Disconnect the electrical connector from
the thermotime switch.

‘A" coolant temperature higher than the
swilch rated value :

Connect the ohmmeter between the
terminal ‘W' and earth (Fig 29). The
ohmmeter should indicate an open circuit
reading. Replace the switch if a low reading
(short circuit) is obtained.

‘B° coolant temperature lower than the
switch rated value.

Connect an ohmmeter between terminal ‘W'
and earth. A very low resistance reading
(closed circuit) should be indicated

Connect a 12V supply to the terminal ‘G’
and earth (Fig. 30) of the thermotime
switch.
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Fig. 29

Fig. 31

Ensure that the new component threads are
smeared with a suitable sealing compound
and that the sealing washer is fitted
correctly.

Disconnect the electrical connector from
the thermotime switch (1, Fig31) and
remove the switch (2, Fig 31)

On refitting, check the coolant level and top
up If necessary

Fig. 30

Using a stop watch. check the time delay of
the reading indicated on the ohmmeter
change from a low resistance to a high
resistance.

The delay peniod should closely follow the
times given in the table:

Coolant
Temperature Delay Penod
-20°C 12 seconds
0°C 8 seconds
+35°C 0 seconds

Renew

CAUTION: This operation must ONLY be
carried out on a cold or cool engine.

Disconnect the battery earth lead.

Carefully remove the pressure cap from the
remote header tank to release any residual
pressure in the cooling system.

15130
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AIR TEMPERATURE SENSOR

Test

Disconnect the battery earth lead.
Disconnect the cable connector from the
sensor

Connect a suitable ohmmeter belween the
terminals of the sensor. Note the resistance
indicated on the ohmmeter. The resistance
of the sensor is subject to change according
to the temperature, and should closely
follow the relevant resistance value given in
the table below

Temperature Resistance K ohms

- 10°C 826 — 1056
+ 20°C 228— 272
+ 50°C 076 — 09
Renew

Disconnect the battery earth lead
Disconnect the sensor cable connector.
Remove the air temperature sensor from the
air cleaner housing.
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THROTTLE POTENTIOMETER

Renew

Disconnect the battery earth lead

Remove the air cleaner element

Remove the throttle potentiometer securing
screws

Disconnect the multi-pin cable connector
Remove the throttle potentiometer

On refitting, do not tighten the securing
SCrews.

Adjust
Connect  the  throttle  potentiometer
adjustment gauge to the potentiometer

multiplug (1, Fig. 32)

Connect the adjustment gauge crocodile
clips to a 12volt supply and earth (2,
Fig. 32).

Move the toggle switch on top of the
adjustment gauge 1o position ‘T (3, Fig. 32)
Adjust by rotating the potentiometer 1o the
right or left until the CORRECT is illuminated
(4, Fig. 32}

Tighten the fixing screws.

Refil the air cleaner element.

Test

Remove the air cleaner element

Disconnect  the throttie potentiometer
multiplug connector.

Connect an ohmmeter hetween the vellow
and the green leads in the throttle
potentiometer multiplug.

The ohmmeter should indicate approxi-
mately bKohms Operate the throttle
control and the resistance should remain
constant.

EFI Throttle Pot
Adjustment Gauge

4. @mHigh
Corract

( ® @rowg

@ D

Remove the ohmmeter leads from the
muliplug and reconnect the chmmeter
between Lhe red lead and the green lead of
the multiplug. The ohmmeter should
indicate approximately 5K ochms.

When the throttle is opened, the resistance
should drop to approximately 125 ohms.

PRESSURE REGULATOR

Renew

Remove the luggage compartment RH side
panel.
Remove the pump retay from its bracket and

remove the relay from the multiplug
connector.

Crank the engine to depressurise the fuel
system

Remove the vacuum pipe from pressure
P ATIP T | Ci~ P7)

TEQUIGLUT v, TG, 3971

Clamp the fue! hose and remove the hose
from the regulator (2, Fig. 33).

Slacken the pressure regulator securing nut
(3. Fig. 33},

Undo the pressure regulator to fuel rail
union nut and remove the regulator (4,
Fig. 33}
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FUEL INJECTORS
FUEL RAIL

Renew

Depressurise the fuel system.

Disconnect the battery earth lead.

Clamp and disconnect the fuel hose from
the pressure regulataor.

Clamp and disconnect he fuel hose from
the fuel rail.

Disconnect the vacuum pipe from the
pressure regulator
Disconnect the injector electrical block

connectors.

Remove the fuel rail securing bolts and lift
the fuel rail compiete with the injectors from
the engine compartment,

Remove the injector retlaining clip and
remove the injector

Test

Disconnecl the injector electrical block

conneclor.

Connect an ohmmeter between the injector
terminals and the chmmeter shouid indicate
a reading of approximately 3 ohms.

Connect the ohmmeter to each of the
injector terminals in turn and to the body of
the injector. The ochmmeter should indicate
an open circuit

COLD START INJECTOR

Test

WARNING: THIS TEST RESULTS IN
FUEL VAPOUR BEING PRESENT IN THE

ENGINE COMPARTMENT. IT IS
THEREFORE IMPERATIVE THAT ALL
DUE PRECAUTIONS ARE TAKEN

AGAINST FIRE AND EXPLOSION.

Remove the bolts securing the cold start
injector and place the injector over a
suitable container to collect sprayed fuel.

MNicrnnnart tha hlacrk o0 nactor fr

Disconnect the block connector from the

thermotime switch.

Connect a jumper lead from the white and
green lead in the block connector to earth.
Disconnect the leads from the negative
terminal of the ignition coil

Crank the engine one or two revolutions.
The injector should spray while the engine
cranks.

If the injector does not spray fuel, check the
white and red lead to the start relay. If
satisfactory, check the white and green lead
to the thermotime switch block connector; if
satisfaclory, replace the injector.

POWER RESISTORS

Renew

Disconnect the batlery earth lead.
Remove the holts securing the power
resistor.
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Remaove the multi-pin block connector from
beneath the resistor and remove the
resistor.

On refitting. ensure the connector is firmly
connected.

Test

Connect an ohmmeter between terminals
10 and 4 of the power resistor. The
ohmmeter should indicate a reading of
approximalely 6 ohms. The same reading
should be indicated with the ohmmeter
connected between terminals 8 and 6 of the
power resistor.

NOTE: The power resistors are fitted to
protect the ECU against the high current
required to operate the injectors. The
resistors will limit the current to a safe
value, thus protecting the ECU during the
pull-in stage. It is most important to check
the resistors before renewing the ECU.

ELECTRICAL CONTROL UNIT
(ECU)

Renew

Disconnect the battery earth lead.

Remove the RH luggage compartment trim
pad.

Withdraw the harness plug from the ECU.
Remove the two securing bolts and
washers.

Withdraw the ECU clear of the mounting
bracket.

Disconnect the vacuum signal hose and
remove the ECU.

Refitting

Ensure the connectors are secure and good
contacls are made.

Check the idle CO level using a suitable
infra-red CO meter.

When using the CO meler, do not use an
exhaust extractor fan.

OXYGEN (LAMBDA) SENSOR

Test

Check the ignition timing and idle speed
Remove the blanking plug from the ECU 1o
expose the idling fuel setting adjuster.

Run the engine until it reaches operating
temperature (at least 8 minutes from cold or
2 minutes if hot).
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Disconnect the Lambda diable plug from
the harness socket (1, Fig. 3b), otherwise
the Lambda sensors will not function whilst
in neutral or park.

Connect EFl Feedback monitor to the Fuel
Setting Diagnostic socket (2, Fig. 35)
Position switch to LOW (3, Fig. 35)

Slowly turn the idling Fuel Setling Adjuster
in the ECU with Special Tool No
607 30551 until LAMP 2 in ROW A or B is
litand LAMP 2 or 3 in ather ROW 1s lit.

Fit a new blanking plug to cover the idling
fuel setting adjuster.

Disconnect the pressure regulator vacuum
pipe and temporarily seal off the vacuum
take off on the manifold pipe.

The Feedback Monitor unit indicators
should move towards 'RICH" 1.e. LAMP 2 to
LAMP 1 and LAMP 3 to LAMP 2 or 1.

If the indicators do not change, Lambda
sensors and associated circuit are suspect.
Reconnect the pressure regulator vacuum
pipe.

MAIN RELAY

Description

The main relay 1s mounted on the RH side of
the luggage compartment.

The relay coil i1s energised when the ignition
is switched on, which when operated closes
the relay contacls and supplies battery
voltage to the ECU and the pump relay

PUMP RELAY

Description

The pump relay 1s mounted in the luggage
compartment adjacent to the main relay.

Battery voltage 15 supplied to the relay coil
by the main relay. The earth circuit 1s via an
electronic delay circuit in the ECU. The relay
contacts supply battery voltage to the fuel
pump. Should the ignition switch be turned
‘on’ but not to ‘start’, the delay circuit in the
ECU will allow the pump to operate for one
or two seconds, then the earth circuit of the
relay will be broken, thus switching the
pump off. When the ignition switch is turned
to the start position, and the engine is
cranked, the delay circuit 15 by-passed. The
fuel pump will then operale continuously
until such time as the ignition 1s switched
off, or the engine speed signal pulses cease,
indicating that the engine has stopped. This
provides a safely back up to the inertia
switch should the engine stop and the
ignition be left in the 'on’ position due to an
accident situation

Renew

Disconnect the battery earth lead

Remove the relay from the retaining bracket.
Disconnect the multiplug connector from
the relay

MAIN RELAY AND
PUMP RELAY

Test

Swilch on the igmition, The pump should run
for one or two seconds, then stop.

NOTE: If the pump does not run, or does
not stop, check systematically as follows:

Check that the inertia switch cut-out button
15 pressed in

Remove the screws, detach the inertia
switch cover, and ensure that both cables
are secure.

( )
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FUEL SYSTEM

Pull the connectors from the switch and
check continuity across the terminals.

Pull the button out and check for open
circuit

Remove the ohmmeter, replace the
connectors, resel the button and refit the
cover.

If the inertia switch 1s satisfactory, ground
the pump relay terminal 85, switch on the

ignition and check the circuit systematically .

as detailed below:

A Check for battery voltage at terminal 86
of the main relay
If yes : Proceed to Test B.
If no: Check the battery supply from the
ignition  switch via the inertia
switch.

B Check for battery voltage at Terminal 87
of the main relay.

If yes: Proceed to Test C.

If no: Check for battery voltage at the
earth lead and connection from
terminal 85 of the main relay. If
satisfactory, renew the main relay.

C Check for battery voltage at terminal 86
of the pump relay.

Il yes: Proceed to Test D.

If no: Open circuit between terminals 87
of the main relay and 86 of the
pump relay. If satisfactory, proceed
to Test D.

D Check for battery voltage at terminal 87
of the pump relay

If yes: Proceed to Test E.

If no: Check for battery voltage at earth
lead and connections from
terminal 85 of the pump relay. If
satisfactory, remove the pump
relay.

E Check for battery voltage at supply lead
(NS) and connections to the fuel pump.
If yes: Faulty pump or earth connections.
If no: Open circuit between terminal 87
of the pump relay and supply lead
connection to the fuel pump.

INERTIA SWITCH

Renew

Disconnect the battery.

Remove the trip reset cable rubber knob and
trim panel securing screws.

Disconnect the trip reset cable from the
bracket and carefully displace the driver’'s
side dash liner

Remove the switch cover

Disconnect the switch block connector.
Remove the two screws securing the switch
and remove the switch.

On refitting the switch, ensure that it is
correctly reset.

FUEL MAIN FILTER

Renew

Depressurise the fuel system

Disconnect the battery

Remove the spare wheel cover and the
spare wheel.

Fit pipe clamps to the outlet and inlet hoses.
Disconnect the filter hoses (1, Fig. 36)

Fit plugs to the disconnected hoses and to
the filter.

Slacken the filter clamp screw (2, Fig. 36)
and remove the filter (3, Fig. 36).

On refitting, ensure the hose connections
are secure

Fig. 36

FUEL PUMP

Renew

Depressurise the fuel system.

Disconnect the battery earth lead.

Remove the spare wheel.

Remove the two screws securing the fuel
pump cover to the battery tray.

Peel back the floor carpet, release the fuel
pump cover from the floor clips.

Fit clamps to the inlet and outlet hoses.

Remove the nuts and washers securing the
fuel pump retaining band to the mounting,
retrieve the spacer washers and remove the
fuel pump assembly,

Remove the electnical block connector from
the fuel pump

NOTE: Place a suitable container beneath
the car to collect spilled fuel. Release the
clips securing the hoses and disconnect the
hoses. Separate and remove the two halves
of the fuel pump retainer band. Remove the
foam rubber insulation bands.

FUEL TANK

Renew

WARNING: FUEL IS EXTREMELY
FLAMMABLE. GREAT CARE SHOULD BE
TAKEN WHEN DRAINING THE FUEL
TANK AND THE FOLLOWING
PROCEDURES SHOULD BE STRICTLY
ADHERED TO:

NO SMOKING ALLOWED NEAR THE
AREA,

‘NO SMOKING’ WARNING SIGN POSTED
ROUND THE AREA,

DISCONNECT THE BATTERY LEADS,

A CO? FIRE EXTINGUISHER IS CLOSE AT

HAND,

DRY SAND IS AVAILABLE TO SOAK UP
ANY SPILLAGE,

THE WORKING AREA IS WELL
VENTILATED,

FUEL IS DRAINED INTO AN
AUTHORISED EXPLOSION PROOF
CONTAINER,

DISCARDED TANK NOT TO BE
DISPOSED OF UNTIL RENDERED SAFE
FROM EXPLOSION.

Remove the spare wheel
Depressurise

the fuel system and then

J19 8L

Fig. 37
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disconnect the batlery.

Remove the two screws securing the fuel
pump cover to the battery tray.

Peel back the floor carpet, reiease the fuel
pump cover from the floor clips.

Ciamp the inlet hose to the fuel pump
Loosen the hose clip securing the inlet hose
to the fuel pump and disconnect the hose
from the pump.

Remove the grommet from the vent hole in
the luggage compartment floor, insert a
suitable pump into the pump inlet hose,
secure with a hose clip and push the pipe
through the vent hole in the luggage
compartment floor.

Place a suitable container beneath the car
and the protruding pipe to collect the fuel.
Remove the fuel filter cap, release the clamp
from the fuel pump inlet hose and drain the
tank.

Remove the battery.

Clamp the fuel return hose and disconnect
the union nut at the fuel tank {1, Fig. 37}
Release the hose clip securing the
expansion tank supply hose to pipe and
disconnect the hose (2, Fig. 37}

Release the wunion nul securing the
expansion tank return pipe to fuel tank (3,
Fig. 37).

Release the three hose clips securing the
vent hoses to the fuel tank vent pipes.

Note the position of and disconnect the
hoses (4, Fig. 37).

Note the position of and disconnect the
electrical connectors from the fuel gauge
tank unit (5, Fig. 37}

Release the hose clips secuning the fuel filler
assembly to the body and remove the fuel
filler assembly (6, Fig. 37).

Remove the two bolts and refease the fuel
tank securing straps (7, Fig. 37).
Remove the LH and RH
compartment tnm pads

Remove the seven screws, plain washers
and four fibre washers securing the LH side
luggage compartment side panel to body
lower panel.

Remove the seven screws, plain washers
and four fibre washers securing the RH side
panel to body, disconnect the earth leads
from the relay bracket and lower the panel.
Remove the fuel tank.

Remove the expansion tank supply pipe (8,
Fig. 37} and remove the fuel gauge tank unit
(9, Fig. 37).

luggage

Refitting

Reverse the above procedure ensuring that
all earth and electrical connections are
secure and tight.

Check for fuel leaks

CABRIOLET
FUEL TANK

Renew

Fuel filler cap and gasket

Renew
Special Tool No 18G 1001
WARNING: FUEL IS EXTREMELY

FLAMMABLE. GREAT CARE SHQULD BE

19—22

TAKEN WHEN DRAINING THE FUEL

TANK AND THE FOLLOWING
PROCEDURES SHOULD BE STRICTLY
ADHERED TO:

NO SMOKING ALLOWED NEAR THE
AREA,

'NO SMOKING® WARNING SIGN POSTED
ROUND THE AREA,

DISCONNECT THE BATTERY LEADS,

A CO? FIRE EXTINGUISHER IS CLOSE AT
HAND,

DRY SAND IS AVAILABLE TO SOAK UP
ANY SPILLAGE,

THE WORKING AREA IS WELL
VENTILATED,
FUEL IS DRAINED INTO AN
AUTHORISED EXPLOSION PROOF
CONTAINER,

DISCARDED TANK NOT TO BE
DISPOSED OF UNTIL RENDERED SAFE
FROM EXPLOSION.

Remove the spare wheel.

Disconnect the battery leads.

Remove the fuel pump cover securing
screws, release the cover from the floor
clips and remove cover.

Remove the grommet from below the
auxilliary fuel tank drain plug.

Fit a drain tube to the auxilliary fuel tank
drain plug.

Place a suitable container beneath the drain
tube.

Open the filler cap

Open the drain plug and drain fuel from the
fuel tank.

Remove the filler cap securing screws and
the fuel type label.

Loosen the filler neck upper securing clip {1,
Fig. 38).

Loosen the filler cap breather pipe securing
chip {2, Fig. 38).

Carefully displace and remove the filler cap
assembly complete with gasket.

Clean the filler cap sealing area.

Remove the boot side trim panels.

Remove the LH upper panel securing
screws and displace the panel for access.
Remove the screws securing the service
interval counter and displace the interval
counter from the panel.

Note and disconnect the boot lamp swiich
cables.

Remove the nut and bolt securing the buib
fatlure unit.

Displace the unit from the panel

Unclip the cable harness from the panei
cable clips and remove the panel.

Remove the relays and the interface unit
from the RH side panel mounting lugs.
Remove the screws securing the RH upper
panel and displace the panel for access.
Note and and disconnect the boot lamp
cables.

Remove the nut and bolt securing the bulb
failure unit

Displace the unit from the panel.

Remove the cable harness from the panel
cable clips and remove the panel.

Remove the battery.

Remove the auxilliary fuel tank cover
securing screws, displace and remove the
cover.

Remove the auxilliary fuel tank securing
bolts.

Remove the fuel pump bracket securing
bolts.
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Displace the auxilliary fuel tank and the fue!
pump assembly for access.

Remove the nuts and bolts securing the
battery carrier

Remove the carrier drain hose from the boot
floor, displace and remove the battery
carrier.

Remove the screws securing the fuel hose
clamp piate and remove the plate.

Note and disconnect the fuel tank unit
electrical cables using tool No. 18G 1001,
rotate the locking ring anti-clockwise to
clear the lugs in the tank {3, Fig. 38).
Remove the locking ring and withdraw the
tank unit.

Clamp the fuel tank to auxilliary tank hose,
release the union nut at the fuel tank,
disconnect and displace the hose (4,
Fig. 38).

Ciamp the fuel tank return hose, release the
union nut and displace the hose from the
tank {5, Fig. 38).

Remove the fuel tank retaining bracket
securing bolts (6, Fig. 38).

Loosen the retaining bracket aligning plate
securing bolts.

Displace and remove the retaining bracket
assembly {7, Fig. 38).

Remove the aligning plate packing strips.
Remove the nuts securing the vapour
separator to the rear bulkhead, displace the
separater and disconnect the hoses (8,
Fig. 38).

Displace and carefully manoeuvre the fuel
tank from its location.

Remove the breather hose (9, Fig. 38),
vapour separator hose (10, Fig. 38), and the
filler neck hose {11, Fig. 38} from the fuel
tank

Refitting is the reversal of the abave
operations.

Ensure the foam pads are glued to the side
of the tank.

Fit new gaskets to the fuel tank unit and the
filler cap assembly.

Ensure all electrical components operate
satisfactory.

FUEL SYSTEM

Pressure Test

Depressurise the fuel system.

Slacken the clip on the cold start injector
fuel hose and disconnect the hose

Connect the pressure gauge to the
disconnected hose

Disconnect the leads from the negative
terminal of the ignition coil.

Connect a jumper lead from terminal 85 of
the pump relay to earth.

Switch on the ignition and check the
pressure gauge reading. The reading should
be between 2.0 — 2.2kgflem?
(28.6 — 30.8 Ibf/in?).

Should the reading be high, check the fuel
return pipe for blockage. |f the reading is
low, check the fuel pump for correct
operation, blockage in the supply fuel line or
the pump suction pipes, or a choke filter.
Switch the ignition off

Depressurise the fuel system and remove
the pressure gauge.

Reconnect the fuel hose to the cold start
injector.

Switch the igntion on and check for leaks.
Remove the jumper lead from the terminal
85 of the pump relay.

Reconnect lhe leads to the negative
terminal of the ignition coil
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Operation Operation No. Page No.
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Thermostat open
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DESCRIPTION

The cooling system consists of a crossflow
radiator matrix, a water pump belt driven by
the engine crankshaft, 2 header tank and an
expansion tank located in the near side
wing, and a thermostatic valve to ensure
rapid warrm up. The radiator is cocled by a
viscous coupled fan and also an electric
driven fan, this fan is thermostatically
controlled and it is possible under very hot
cenditions for it to operate after the engine
is switched off. The fan will switch off
automatically when the coolant drops below
90°C.

Under cold start condition coolant is forced
by the water pump through the cylinder
block and cylinder head to the thermostat
housing. The valve is closed and the coofant
is therefore returned to the water pump
suction inlet.

Cars fitted with automatic transmission have
a ceoling tube Iincluded In the centre section
of the radiator matrix.

We use and recommend BP Type H21 or
Union Carbide UT184 or Unipart Universal
anti-freeze which should be used at the
spacified concentration whenever the
cooling system s refilled. For topping-up
purposes, only reputable brands of anti-
freeze, formulated and approved for ‘'mixed
metal’ engines shouid be used.

Fault diagnosis

iMPORTANT NOTE: THE
CONCENTRATION OF ANTI-FREEZE MUST
NOT BE ALLOWED TO FALL BELOW THE
RECOMMENDED STRENGTH AS
SEDIMENT MAY BE FORMED IN THE
COOLING SYSTEM BY CERTAIN TYPES OF
ANTI-FREEZE AT LOW CONCENTRATES.

A 40% solution by volume in the United
Kingdom {55%, U.S.A/Canada and all other
countries) must be used at all times, either
by topping-up or replenishing the ceooling
system. For maximum corrosion protection,
the concentration should never be allowed
to fall below 25% Always top-up with
recommended  strength  of  anti-freeze,
NEVER WITH WATER ONLY

In countries where It 1S unnecessary o use
anti-freeze, Marston  SQ 35 Corrosion
Inhibitor must be used in the cooling system
in the proportion of 1 part 5Q 36 to 24 parts
water. CHANGE COOLANT EVERY TWO
YEARS. The system should be drained,
flushed and refilled with fresh anti-freeze {or
Corrosion Inhibitor), mixed with 1 sachet of
‘Barrs Leaks'.

An alternative coolant known as CARBUROL
FORLIFE 15 recommended where
temperatures below 10°C (14°F) are not
encountered. Before Carburol Forlife is
used, the coolant already present in the
system must be drained out and the system
flushed before filling with Carburol Forlife.
Once in use the system should be topped-
up with Carburol Forlife anly, and a label
giving this information should be affixed in
an appropriate and prominent gosition.

Symptom

Reascn

Remedy

Overheating

Insufficient water in cooling system
Fan belt slipping

Radiator core blocked or radiator grille
obstructed

Thermostat not opening properly

Ignition advance and retard incorrectly set
{accompanied by loss of power and perhaps
misfiring)

Incorrect fuel/air mixture

Exhaust system partially blocked

Qil level m sump 100 low

Blown cylinder head gasket (water/steam
heing farced down the radiator overflow
pipe under pressure)

Engine not yet ‘run-in’

Brakes binding

Top up radiator

Tighten fan belt to recommended tension or
replace if worn.

Reverse fiush the radiator, remove obstruction
from grille

Remove and fit new thermostat.

Check and reset ignition timing.
Check CO/MC level

Check exhaust pipe for obstruction.
Top up to correct leval.

Remove cylinder head and fit new gasket
Run-in slowly and carefully.

Check brake calipers for sticking pistons and
seized brake pad pins.

Engine running ‘cold’

Thermostat jammed open
incorrect grade of thermostat fitted

Thermostat missing

Remove and renew thermaostat.

Remove and replace with correct lype of
thermostat.

Check and fit coirect thermostat.

Leaks in system

Loose clips on water hoses.

Top or bottom water hoses perished
Radiator leaking

Thermostat gasket leaking

Pressure cap spring worn or seal ineffective
Cylinder wall or head cracked

Check and tighten chips

Check and replace any faulty hoses.
Remove radiator and repair

Inspect and renew gasket

Renew pressure cap

Replace either cylinder block or cylinder
head.
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Q Pressure Test

Ensure that the engine is warm from recent
operation. Carefully remove the pressure
cap from the expansion tank and check that
it is the correct type for the vehicle

Select the correct adaptors for the neck of
the header tank {1, Fig. 3} and the Testar (2,
Fig. 3} and fit it to the header tank.

Pump up the pressure to a pressure equal to
the pressure cap poundage. Watch the
gauge for ten seconds and if the pressure
drops check the water pump and external
connections for leaks. if the pressure
remains constant for ten seconds, maintain
the pressure and visually check for pin point
leaks. Tighten all connecticns and replace
waorn or leaky hoses, internal leaks may be
cured by torqueing the cylinder head bokts.
A more severe test may be carried out by
using the above procedure with the engine
running. Absence of external leaks
accompanied by fluctuations in pressure
usually indicates & ‘blown’ cylinder head
gasket, however, under no circumstances
should the pressure be allowed to exceed
the upper limit of the cap.

COOLING SYSTEM

Drain and Refiil

Place a drain tray in position under the
radiator drain tap {1, Fig. 4). Remove the
expansion tank filler cap, open the radiator
drain tap {2, Fig. 4) and drain the coolant.
Remove the transmission cooler pipes
bracket from the drain plug. Remove the
rear drain block plug and drain the coolant.
Refit the cylinder block drain plug and close
the radiator drain tap, reposition the cooler
pipes and refit clamp. Fill the cooling system
with a solution of anti-freeze and water,
move the heater valve control lever to the
hot position, refit the expansion tank cap
and run the engine until the thermostat is
open. Switch off engine, remove expansion
tank cap and refill with water.

PRESSURE CAP

Test

Ensure that the cooling system is cold
before removing the cap. Determine the
correct adaptors for the cap to be checked
and attach the adaptors to the tester, check
and examine the rubbers {1, Fig.5) for
cracks and wear. Rinse the cap in water
to remove any, sediment and apply the
cap (2, Fig. B} to the tester in the wet
condition. Pump up the tester until the
gauge pointer stops rising. This pressure
should read between 93,15 - 120,756 kPa.
Reject the cap if it doss not reach or
exceeds this pressure. Reject the cap which
will not hold the rated pressure for 10
seconds without additional pumping.
NOTE: When renewing a defective
pressure cap with a new unit, never fit a
cap of a higher pressure than of the original
fitment.
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Fig. b

THERMOSTAT

Test

The thermostat may be checked by
suspending it, with the thermastat heat
control unit facing down, in a small pan or

dish (1, Fig. 6} containing a solution of
ethylene glycol coolant cantaining  a
thermometer {2, Fig. 6).  Neither the

thermaostat or the thermometer should rest
on the bottomn of the pan because of the
uneven concentration of heat at this point
when the pan is heated. The thermostat (3,
Fig. 6) should open when a temperature of
82°C is attained. When the coolant reaches
97°C the valve should be fully open.

426:04 4

Fig. 6
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THERMOSTAT

Renew

Drain the coolant.

Remove the thermostat cover securing bolts
{1, Fig. 7) and remove the cover (2, Fig. 7).
Remove the thermostat (3, Fig.7) and
sealing ring (4, Fig. 7) from the housing (5,
Fig. 7), remove the gasket and clean the
mating faces.

Fit a new sealing ring and place the new
thermaostat into the housing ensuring that
the face marked 'to RAD’ is facing out, and
the position marked 'TOP is at the top.
Smear the gasket face with "Hylosyl 101", fit
the thermostat cover, tighten the securing
bolts and refill the cooling system.

Fig. 7

THERMOSTATIC SWITCH

Renew

Drain the coolant, note the position of the
switch wires (1, Fig. 8) before disconnec-
ting, remove the switch (2, Fig. 8).

Fit and tighten the new switch and refit the
connections. Fill the system with coolant.

J26:0438
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THERMOSTAT HOUSING REAR
OUTLET GASKET

Renew

Drain the coolant. Remove the water pump
to thermostat housing hose. Remove the
rear outlet cover securing bolts (1 Fig. 9)
and remove the cover (2, Fig. 9). Clean the
rear outlet gasket faces. Smear the faces
with "Hylosyl 101", fit the rear outlet cover

secured with two bolts. Refit the water
pump to thermostat housing hose and refill
the system with coolant

Fig. 9

THERMOSTAT HOUSING
GASKET

Renew

Drain  the coolant, disconnect the

lemperature transmitter, water temperature
sensor and the thermotime switch feed
wires (1, Fig. 10). Disconnect the hoses
fram the thermostat housing.

Remove the thermostat housing securing
bolts (2, Fig. 10) and remove the housing
(3. Fig. 10). Clean the thermostat housing
gasket faces.

Coat the faces with ‘Hylosyl 101" and refit
the thermostat housing and secure with
bolts ensuring that the earth lead is attached
to the top bolt. Refit the hoses to the housing
and tighten the clips. Reconnect the water
temperature transmitter, water temperature
sensor and thermotime switch wires and
refill the cooling system

THERMOSTAT HOUSING

Renew

Remove the thermostat housing cover (1,
Fig. 11), thermostat (2, Fig. 11) and 'O ring
(3, Fig. 11). Remove the auxiliary air valve
(4, Fig 11) and discard the gasket. Remove
the rear elbow (2, Fig 9), the water
temperature switch (6, Fig. 11), thermo-
time switch (7, Fig. 11), the thermostatic
switch (8, Fig. 11) and discard the sealing
washers.

Clean the gasket and maung laces and fit
the sensors and swilches with new sealing
washers. Smear the rear elbow gasket face
with "Hylosyl 101" and fit the elbow. Fit the
auxiliary air valve with a new gasket. Fit the
thermaostat and cover.

Fit the thermostat housing as instructions in
‘Thermostat housing gasket renew’.

Fig. 11
WATER PUMP HOUSING

Renew

Drain the coolant: Remove the air cleaner
element, the torquatrol unit and the fan.
Remove all the hoses from the housing.
Remove the water pump housing securing
bolts (1, Fig. 12) and remove the housing
(2, Fig. 12). Clean the water pump and gasket
faces. Smear the gasket face with "Hylosyl
101", align and fit the pump to the housing
and tighten the securing bolts. Fit the
housing and pump assembly back to the
engine and secure with the mounting bolts.
Refit all the hoses and tighten clips. Refit
the fan belt and retension by moving the
alternator. Refit the fan, the torguatrol unit
and the air cleaner element.

Refill the system with coolant

Fig. 12
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COOLING SYSTEM

WATER PUMP GASKET

Renew

Drain the coolant, remove the air cleaner
element, remove the torquatrol unit

Pivot the alternator towards the engine and
remove the fan belt

Remove the bolts (1, Fig. 13} securing the
water pump (2, Fig. 13) to the housing and
pull the pump clear of the housing. Remove
the gaskel and clean the faces (3, Fig. 13)

2 1
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Smear the pump gasket face with "Hylosyl
101", fit and align the pump to the housing
and secure with the bolts. Refit the fan belt
and retension by moving the alternator
Fit the torquatrol unit and air cleaner
element. Refill the system with coolant.

J26-059

Fig. 13

EXPANSION TANK

Renew

Remove the air cleaner and box, disconnect
the low coolant probe sensor. Place a
suitable container below the tank lower
outlet (1, Fig. 14) and remove all the hoses
(2, Fig. 14) from the tank. Drain the
expansion tank, remove the securing bolts
(3. Fig. 14) and remove the tank (4, Fig. 14)
from the vehicle. Remove the pressure cap,
retaining ring, coolant probe, coolant probe
grommet and anti-vibration rubber, from the
tank.

Assemble all fitings to replacement tank
and refit tank to inner wing bracket. Refit
hoses and refill with correct ant-
freeze/water solution

Refit air cleaner element and box.

COOLANT LEVEL PROBE

Renew

Release the pressure cap (1, Fig. 15} from
the expansion tank (2, Fig. 15), disconnect
the probe feed wire (3, Fig. 15), place a
suitable water container in position and
remove probe (4, Fig. 15} and sealing
washer

Lubricate probe seal and seat it on the
expansion tank, fit and seat the probe to the
seal, connect the feed wire, top-up the
coolant as required and rehit the pressure
cap.

— —_— J26-0L0

ATMOSPHERIC CATCHMENT
TANK

Renew

Jack up and place the front of the vehicle on
stands

Remove the front left-hand road wheel
Remove the screws securing the wheel arch
rear panel and remove the panel.

Unelip the catchment tank (1, Fig. 16)
Unclip the overflow pipe (2, Fig. 16) from
the body and displace the tank from its
mounting position

Disconnect and remove the catchment tank
from the joining hose

On refitting apply new body sealant to the
wheel arch panel seal

J26-052

Fig. 16

HOSE EXPANSION TANK TO
ATMOSPHERIC CATCHMENT
TANK

Renew

Jack up and place the front of the vehicle on
stands

Remove the left-hand front wheel.

Remove the screws securing the wheel arch
rear panel and remove the panel.

Unclip the catchment tank and overflow
pipe from the body

Displace the tank from its mounting
posiion
Slacken the hose chp and remove the

catchment tank complete with the joining
hose from the vehicle

Remove the hose clip from the hose.
Displace the hose from its mounting
position and remove the hose from the
header tank.

On refitting apply new body sealant 1o the
wheel arch seal.
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COOLING SYSTEM

RADIATOR

Renew

Drain the cooling system, remove the
torquatrol unit and fan. Disconnect the
expansion tank to radiator hose (1 Fig. 17),
disconnect the thermostatic switch feed
wires (2, Fig. 17) and move the fan cowl
away from the top rail. Remove the receiver
drier securing nuts (3, Fig. 17) and bolts,
move drier (4, Fig. 17) clear of top rail.
Release the earth leads, 2 left-hand side (5,
Fig. 17), 1 nght-hand side (8, Fig. 17).

3

Disconnect the amplifier leads, the
distnbutor harness, the amplifier to coil
harness and remove the top rail/amplifier
assembly (7, Fig. 17)

Disconnect the top hose (8, Fig. 17) from
the radiator.

Disconnect the bottom hose (9, Fig. 17) and
lift the radiator (10, Fig. 17) from its lower
mounting, remove the fan cowl (11, Fig. 17)
and remove the radiator (11, Fig. 17).
Carefully remove the radiator sealing
rubbers, the thermostatic switch and the
drain tap.

4

Fit the drain tap, the thermostatic switch
and the sealing rubbers to the new radiator
and reverse the removal procedure noting to
refill the cooling system.

1 J26 056
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COOLING SYSTEM

TORCGUATROL UNIT

Renew

Slacken the fan blade to torquatrol unit
securing nuts (1, Fig. 18) and bolts (2,
Fig. 18}. Pull the torguatrol unit {3, Fig. 18)
clear of fan pulley face and remove the
securing nuts, remove the fan and torquatrol
unit clear of pulley and remove the fan (4,
Fig. 18} from the torquatrol unit.

Refit the fan to the torguatrol unit and bolt
the assembly to the fan pulley face. Fill the
system with coolant and fit filler cap.

CYLINDER BLOCK WATER
TRANSFER PIPE GASKETS

Renew

Drain the coolant and depressurise the fuei
system. Remove the air box and efement.
Remove the induction manifold. Slacken the
hose securing clip (1, Fig. 19}, cut and
remove the harness to water pipe securing
clip. Remove the water pipe securing bolts
{2, Fig. 19) and remove the pipe (3, Fig. 19}.
Clean the gasket faces (4, Fig. 19) and then
coat them with ‘Hylosyl 1017, fit a new pipe,
fit a new harness securing clip, refit the
induction manifold and the air cleaner
element. Refill the cooling system.

HOSE SET

Renew

Drain the cooling system, slacken hose clips
as required and carefully remeve the hoses.
To ease assembly of the hoses 1o
attachment points, a liberal application of
soft soap may be applied to the inside of the
hoses. Position and tighten the securing
clips and refill the system with coolant.

J26 058
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MANIFOLD AND EXHAUST SYSTEM

CONTENTS
Operation Operation No. Page No.
Alr Cleaner — RENGW . e 19.10.08 30—3
Exhaust manifold — pair — Renew ... . 30.1522 30—3
Exhaust manifold —front — Renew . ... . ... 30.15.28 30—3
Exhaust manifold gaskets — Renew .. ... ... o 30.15.19 30—3
Front exhaust manifold gasket— Renew ... ... ... ... 30.16.20 30—3
Exhaust manifold —rear — Renew .. . 30.15.11 30—3
Rear exhaust manifold gasket — Renew .. ... ... ... . ... 30.15.21 30—3
Exhaust system and mountings — Renew ......... ... .. e - 30.10.08 30—4
Branch pipe — ReNew .. ... ... e 30.10.06 30—4
Exhaust Irim — RENEW . .. . 30.10.23 30—4
Front pipe — Renew ... ... 30.t0.09 30—4
Left hand silencer — Renew ... ... 30.10.1b 30—4
Mounting rubber —frent—Renew . ... 30.20.02 306—4
Mounting rubber — frant — pair— Renew . ........... . 30.20.05 306—4
Rear intermediate pipe — L —Renew .. ... .. .o 30.10.256 0—4
Rear intermediate pipe — RH —Renew . ... ... ... ... . 30.10.24 30—4
RH silencer — BENEW . . . . 30.10.16 30—4
Induction manifold gaskets — Renew ... ... .. 30.156.08 30—b
Intake tubes — sel — REBNEBW . . . . 30.15.32 30—3
Gaskets intake tubes —set—Renew ... ... ..o 30.15.33 30—3
Gaskets mtake tube —single — Renew ... ... ... ... ..o 30.16.31 30—3
Intake tube — single — Renew . ............ .. e 30.15.30 30—3
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MANIFOLD AND EXHAUST SYSTEM

Fig. 1
1. Down pipe 7. Clamp
2. Clamp 8. RH Silencer
3. Olive 9. RH Intermediate pipe
4. Front pipe 10. RH Rear silencer
5. Clamp 11. RH Tail pipe/trim
6. Branch pipe 12. LH Tail pipe/trim

Note: Items 16 and 17 are only used on USA Federal market vehicles anly.

30—2

13.

14
16
16

17.

J30-038

LH Rear silencer

LH Intermediate pipe

LH Silencer

Branch pipe/catalyst assembly
Down pipe/catalyst assembly
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MANIFOLD AND EXHAUST SYSTEM

TORQUE WRENCH SETTINGS

TIGHTENING TORQUE
SPANNER
ITEM SIZE CESCRIPTION Nm kgf/ecm Ibf/ft
Intake tube — inlet manifold . . . .. . ... . .| 3mm {Allenkey}| 8 mm bolt 9bt0 122 09810 1.26 7108
Inlet manifold to cylinder head . . . . . . . . .. ... 10 mm 8 mm bolt 231027 3211t03.76 17t0 19
Inlet manifold to ¢ylinderhead . . . ... ... ... 13 mm 8 mm nut 121016 1,26 t0 1,66 9toi2
Exhaust manifold to cylinderhead . . . . . . . . . .. t3 mm 10 mm nut 49 to b4 6,82 t0 7,62 36 to 40

AIR CLEANER

Renew

Release the outer air box clips (1, Fig. 2}
and remove the air cleaner together with the
air box (2, Fig. 2}.

Hold the new air cleaner and the box
together and feed them into the bottom air
box flange, pivot air box towards engine and
secure with the ‘over centre’ clips (1, Fig. 2}.

Fig. 2

RAM PIPES

Renew Set

IRelease the four securing screws per ram
pipe (1, Fig. 3) and remaove pipes No. 1 and
8.

Remove the air cleaner backplate {2, Fig. 3)
for ram pipes 2. 3, 4 and 5 (3, Fig. 3).

Note for No. 4 ram pipe the throttle pedestal
{4, Fig. 3) will have to be removed.

Refit replacement pipes and secure with
SCrews,

EXHAUST MANIFOLDS

Renew

Disconnect the spark plug leads, release the
two manifold to down pipe flanges (1.
Fig. 4). Remove the manifold securing nuts
{2, Fig.4) and remove the manifolds (3,
Fig. 4). !

Fit new exhaust manifold gaskets, position \ //ﬁl/

lthe manifolds and secure with the nuts. ) 130036
Reposition the manifold flanges and secure
with the nuts and refit the spark plug leads. Fig. 4

30—3
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MANIFOLD AND EXHAUST SYSTEM

EXHAUST SYSTEM AND
MOUNTINGS '

NOTE: For federal vehicles disregard any
reference to the front pipe and refer to
Fig. 6.

Renew

Open the boot and lift the carpet to expose
the rear exhaust mounting securing nuts.
Remove the rear exhaust mounting nuts and
mountings. Remove the mounting spacer
washers.

Slacken the tail pipe and silencer to rear
intermediate pipe ctamp nut {1, Fig. 5) and
bolt. Split the rear silencer assembly (2,
Fig. B) from the rear intermediate pipe (3,
Fig. 5). Remove the exhaust pipe trim {4,
Fig. 5).

Remove ihe intermediate pipe to silencer
clamp nuts (5, Fig. 5) and bolts and support
the rear silencers (6. Fig. 5). Remove the
front pipe to manifold securing nuts (7,
Fig. b). Carefully disconnect the front pipe
(8, Fig. B} from the manifold and support the

30—4

system. Remove the clamps (9, Fig. 5} from
the rear joints and separate the silencer (6,
Fig. 5) from the branch (10, Fig. &) and front
pipe {11, Fig. 5). Remove clamp {12,
Fig. 5 and separate the frontpipe (17,
Fig. B} (where fitted} and the branch pipe
{10, Fig. 5). Separate the silencers (6,
Fig. 6) from the intermediate pipes (3,
Fig. b} and remove the intermediate pipes
(3. Fig. B)

Remove the intermediate pipe mounting
bar, spacers and securing nuts, repeat for
second pipe and remove the front sealing
rings.

9

Remove the rear mounting to rear
suspension securing nuts and belts, remove
the mounting and repeat for the second rear
mounting.

Fit new exhaust system brackets to vehicle
ensuring that the taill pipes and rear
intermediate pipes are fitted to the vehicle
first.

Assemble complete system loosely and
align to clear of all other fittings ensure that
all joints are smeared with exhaust sealant
prior to assembly and finally tighten all
mountings and clamps.

J30-032
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MANIFOLD AND EXHAUST SYSTEM

INDUCTION
MANIFOLD GASKETS

Renew

Depressurise  the fuel system, by
disconnecting the relay and cranking the
engine over, disconnect the auxiliary air
valve hoses, identify and disconnect the air
valve feed wires and disconnect the throttle
potentiometer block connector.

Disconnect the return hose (1, Fig. 7) from
the pressure regulator (2, Fig. 7) and fit
btanking plugs to the hose and the
regulator.

Disconnect the fuel rail feed hose (3, Fig. 7)
from the rail.

Disconnect the kickdown cable {4, Fig. 7)
from the throttle linkage and remove the
securing bracket {5, Fig. 7).

Disconnect the brake servo hose fram the
inlet manifold (6, Fig.7), the air con-
ditioning econocruise pipes (7, Fig. 7} and
the ECU vacuum pipe from the manifold {8,
Fig. 7).

'Dlsconnect the solenoid air switch vacuum
pipe and distributer advance/retard pipe (9,
Fig. 7). the ambient air temperature sensor
(10, Fig. 7) and injector block connectors
(11, Fig. 7}.

Remove the breather hose (12, Fig. 7} from
the cam cover and the hoses from the air
cleaner back plate and manifold.

Release the securing boit and pull the oil
filler pipe (13, Fig. 7) clear of its lower
housing,

Remove the dipstick tube securing bolt and
tube, the manifold securing nuts and bolts,
lifting eyes and filler pipe bracket.

Release the engine earth lead from the rear
of the manifold.

Disconnect the solenoid air switching valve
and remove.

Remove the manifold {14, Fig. 7} and at the
same time feed the injector harnesses and
connectors through the manifold. Remove
the manifold gaskets (156 Fig. 7} and discard
the oil filler tube lower seal.

Clean the filler tube seal and gasket faces
and fit new gaskets and seal.

Position the injector, sensor. switch wires
and distributer advance/retard pipes
through the relevant apertures in the inlet
manifold.

Position the manifold onto the cylinder head
studs. Refit the filler tube bracket and tifting
eyes and reconnect the air solenocid switch
to the manifold.

Fit and tighten the manifold securing nuts
and bolts ensuring that the earth iead is
connected to its correct bolt hole.
Repasition the dipstick tube and secure with
the boit and 'P’ Clip.

Fit the filler tube into the lower housing and
tighten the tube upper securing bolt. Fit the

breather hose to the filler tube and cam
cover. Connect the hoses to the manifold
and air cleaner back plate and the injector
and air sensor block connectors.

Connect the distributor advance/retard
pipes, the air solenoid vacuum pipe, the
ECU vacuum pipe, the air conditioning and
eCoNOCruise vacuum pipes and the brake
servo hose to the manifold.

Fit the throttie kickdown cable bracket, the
throttle cable and position the clip over the
nipple and reconnect the kickdown cable to
the linkage.

Remove the plugs from the fuel rail feed
hose and refit the hose.

Remove the plugs from the pressure
regulator valve return hose and reconnect
the hose. Connect the throttle
potentiometer block connecter and the air
switching valve feed wires.

Connect the auxiliary air valve hoses and
tighten the clips.

Refit the air cleaner element and box.

e

J30-0%

30—5


ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR


Mt

~ JAGUAR

XJ-S3:6
XJ-SC3-6
SERVICE
MANUAL

33-37



ADMINISTRATOR


el

JAGUAR

BOOK 4

Containing
Sections

33 CLUTCH
37 MANUAL GEARBOX

XJ-S36
XJ-SC36
==—=SERVICE MANUAL=—.

Published by

Jaguar Cars Ltd



ADMINISTRATOR


INTRODUCTION

This Service Manual covers the Jaguar XJ-S 3.6 and XJ-SC 3.6. It is primarily designed to assist skified technicians in the efficient repair and
maintenance of this range of Jaguar cars.

Using the appropriate service tools and carrying out the procedures as detailed will enable the operations to be completed within the time
stated in the ‘Repair Operation Times'.

The Service Manual has been produced in 9 separate books: this allows the information to be distributed throughout the specialist areas of the
modern service facility.

A table of contents in Book 1 lists the major components and systems together with the section and book numbers. The cover of each book
depicts graphically and numerically the sections contained within that book.

The title page of each book carries the part numbers required to order replacement books, binders or complete Service Manuals. This can be
done through the normal channels.

The contents section of each book lists the repair operations in the section or sectians contained within that book. Each operation is given an
operation number that corresponds with those listed in the Repair Operation Times.

The method described on the page number listed against the operation will be the one we consider will meet the requirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times.

Where no page number is given against an operation, we fee! that the method is so obvious as to warrant no explanation. t is, however,
included so that a warranty time can be given in the Repair Operation Times.

Extensive research has gone into the diagnosis of faults and where appropriate this is covered in the various areas of the manual. By following
the sequence of the diagnosis charts, speedy isolation of faults may be expected, and consequent correction will reduce the vehicle off-the-road
time to the minimum.

Service Tools

Where performance of an operation requires the use of a service tool the tool number is quoted under the operation heading and is repeated in,
or following. the instruction involving its use. Alist of all necessary tools is included in Book 1, Section 99.

References

References to the LH or RH side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbols is given in Book 1, Section O1

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and accessories.

1. Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. In certain territories, legislation prohibits the
fitting of parts not to the vehicle manufacturer’s specification.

2. Torque wiench setting figures given in this Service Manual must be strictly adhered to.

Locking devices, where specified, must be fitted. If the effiency of a locking device is impaired during removal it must be replaced

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location on the vehicle conform to
mandatory requirements existing in their country of origin.

5. The vehicle warranty may be invalidated by the fitting of other than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty.

6. Jaguar Distributors and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION
Purchasers are advised that the specification details set out in this Manual apply to a range of vehicles and not to any one. For the specification
of a particular vehicle, purchasers shouid consult their Distributor or Dealer

The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in such manner as they think fit
Major as well as minor changes may be involved in accordance with the Manufacturer’s policy of constant product improvement.

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manual is supplied, shall in any circumstances be held liable for any inaccuracy or the consequences therecf

COPYRIGHT

© Jaguar Cars Ltd. 1983

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form, electronic,
mechanical, photocopying, recording or other means withoul prior written permission of Jaguar Cars Ltd., Service Department, Radford,
Coventry CV6 3GB.
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CLUTCH

CONTENTS
Operation Operation No. Page No.
Clutch assembly — Remove andrefit ... ... ... 33.10.01 33—5H
Clutch pedal — Overhaul ... ... . 33.10.07 33—6
— Remove and refit ... 33.30.02 33—6
Clutch pipe damper — Remove and refit ... ... .. ..o 33.15.0b 33—7
Fluid pipels) — Remove and refit ... ... ... 33.15.09 33-—bH
Fiuid hose — Remove and refit ... e 33.15.13 33—bH
Hydraulic system — Bleed .. ... ... 33.15.01 33—7
Master cylinder — Overhaul ... oo . 33.20.07 33—6
—Remove and refit .. s 33.20.01 33—6
Release assembly — Qverhaul ... .. ... 33.25.17 33—b
— Remove ang refit .. . . e 33.26.12 33—5
Siave cylinder — Overhaul ... ... 33.36.07 33—5
— Remove and reflt . .. 33.36.01 33—5
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CLUTCH

TORQUE WRENCH SETTINGS

T!MGHTENING TORQUE
SPANNER

ITEM DESCRIPTION SIZE Nm kgf/em Ibf/ft
Clutch cover to flywheel . . . . . . . .. .. W/F* Setscrew M8 10mm 331027 24t02,8 17 to 20
Slave cylinder to belihousing . . . . .. .. Nut M8 13mm 23to0 27 241028 171020
Hydraulic pipe to slave cylinder . . . . . . Hex End Fitting M 12 17mm 34 to 40 35t05,6 2510 30
Dampertobracket . . . ... ... ... .. W/F* Setscrew M6 8mm 9t0 10 09t 1,0 65t75
Damper bracket to bulkhead . . . . . . .. Setscrew Zin UNF +in AF 1510 17,6 1.5t01.,8 11t 13
Hydraulic pipe to damper . . . . . .. . .. Male tube nut M12 13mm 20t0 24 2t02,5 145t017.5
Hydraulic pipe to master cylinder . . . . . Male tube nut M12 13mm 201024 2t02,5b 145t0 175
Master cylinder to bulkhead . . . . . . .. g:tcsk;;ue;:m UNG LAllenkey (1510176 1.5t0 1.8 111013

*Washer faced

CLUTCH

Description

The clutch is a single plate, diaphragm type,
and is operated hydraulically by a slave
cylinder mounted to the gearbox bell
housing. This is In turn operated by a clutch
master cylinder through a series of hydraulic
pipes and a damper. The piston in the
master cylinder is moved via a push rod by
the clutch pedal, which is mounted to the
bulkhead and is positioned to the left of the
brake pcdal.

CAUTION: The hydraulic fluid used in the
clutch hydraulic system is injurious to car
paintwork. Utmost precautions MUST at
all times be taken to prevent spillage of
fiuid. Should fluid be accidentally spilled
onto the paintwork, wipe fluid off
immediately with a cloth moistened with
denatured alcohol (methylated spirits}.

KEY
Drive plate

Clutch cover

Release bearing

Clutch withdrawal lever
Bel!l housing

Clutch slave cylinder
Clutch pedal

Clutch master cylinder
Clutch damper

S S

X ~m

ta]
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CLUTCH

CLUTCH FAULT DIAGNOSIS

SYMPTOM

POSSIBLE CAUSE

CHECK

REMEDY

Grabbing clutch.

{Harsh engagement from
standing start, often followed
by clutch judder).

Qperating mechanism faulty.

Check operating for wear and
binding which usually indicates
a binding withdrawal race
thrust bearing.

Free off bearing.
Replace as necessary.

Check pedal for sticking.

Free off pedal and check for
damaged and distorted parts
including return spring. Replacs
as necessary.

Clutch unit faults.

Check for oif on friction faces.

Clean off cover. Replace driven
plate. Rectify oil leak.

Check clutch plate and flywheel
for wear. Check flywheel run-out.
Check also for glazing on driven
plate linings.

Reclaim or replace as applicable

Check far driven plate hub splines
sticking on pinion shaft.

Free driven plate and check for
wear and distortion. Check

it abaft fo -
PINIoN snait for wear.

Check for broken or weak
pressure springs. Check torque
damper springs in ciutch driven
plate.

Replace as necessary.

Engine mountings faults.

Check for damaged or deteriora-
ted engine mountings. Check
fixings for looseness.

Repiace or tighten as applicable.

Slipping clutch

(Indicated by vehicle road
speed not responding to
engine speed increases)

Faulty driving technique.

Ensure that none of the Remedy
conditions prevail.

Do not increase engine speed
with clutch partially engaged.
Do not drive with left foot resting
on clutch pedal.

Operating mechanism faulty.

Check for binding withdrawal
lever.

Free lever and check for wear
and distortion.

Check for binding of clutch
pedal moving components.

Free off seized or binding
components.

Clutch unit faults.

Check for ol on friction faces.

Clean off metal faces. Replace
driven plate. Rectify oil leak.

Check for broken or weak
pressure springs

Replace cover as necessary.

Check clutch plates and flywhegl
for wear and distartion

Reclaim or replace as applicable
clutch plate flywheel.

Check clutch driven plate for
fractures and distortion. Damage
may be caused by accidental
loading during assembly of
gearbox to engine. Always
support gearbox weight during
refitting.

Replace driven plate and check
mating components for damage.

Dragging or spinning clutch

Clutch unit faults.

Check for primary pinion bearing
seized.

Rectify or replace as necessary.

Check clutch driven plate hub
for pinding on primary pinion
splines. Check for too thick
friction linings. Ensure Linings
are good

Replace as necessary.

Check for distarted clutch
pressure plate and clutch cover

Replace as necessary.

Check for foreign matter in
clutch unit

Clean and replace components
as necessary.
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CLUTCH

CLUTCH FAULT DIAGNOSIS

SYMPTOM

POSSIBLE CAUSE

CHECK

REMEDY

Hydraulic system defects.

Check fluid level in reservoir.

Replenish as necessary and bleed
system if necessary.

Check for air in the system.

Bleed the system.

Rattiing clutch.

Operating mechanism faults.

Check for defective pedal
return spring.

Replace as necessary.

Clutch unit faults.

Check for damaged pressure
plate.

Replace pressure plate.

Check splines on clutch driven
plate and primary pinion shaft
for wear.

Replace as necessary clutch
plate, or primary pinion.

Check clutch driven plate for
loose or broken springs and
for warping.

Replace driven plate.

Check for wear in the clutch
withdrawal mechanism.

Replace as necessary.

Check for worn primary pinion
bearing.

Replace as necessary.

Squeaking clutch

Primary pinion bearing fault

Check for seizing on primary
shaft or in flywheel

Lubricate or replace as
necessary.

Vibrating clutch or
clutch judder (often preceded
by clutch grab}

Clutch unit faults

Check the clutch driven plate
for distortion and damage and
for loose or broken torque
springs.

Replace driven plate.

Check for oil and other foreign
matter on the clutch friction
linings.

Replace driven plate and clean
related parts.

Check for incorrectly fitted
clutch pressure plate.

Dismantle from clutch and refit,
where applicable.

Check that contact witness on
friction linings is evenly
distributed.

Replace driven plate as
necessary.

Defects other than in clutch
unit.

Check for loose flywheel fixings.

Tighten to correct torquie loading.
Check flywheel run-out.

Check for loose engine
mountings

Tighten mounting nuts and
bolts.

Check for worn propeller shaft
universal joints.

Replace as necessary.

Check for bent primary

shaft.

ninion
pinion

Replace as necessary.

Stff elutch operation.

QOperating linkage fault.

Check for damaged moving
parts in operating linkage

Replace as necessary.

Check for seized linkage.

Lubricate linkage and recheck
operation.

Clutch knocks

Clutch unit fault.

Check for worn clutch driven
plate hub splines.

Replace driven plate

Primary pinion bearing.

Check for wear in bearing

Replace as necessary.

Fractured clutch plate

Incorrect fitting method

Damage may be caused by
accidental loading during fitting
Always support gearbox weight
during fitting.

Replace driven plate. Check
mating components for damage.

Excessive lining wear

Overloading vehicie.

Refer to Owner’'s handbook
for permissible load details.

Fit replacement clutch
assembly.

Driving with left foot resting
on clutch pedal

Check as described under
‘slipping clutch’.

Fit replacement clutch
assembly.
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CLUTCH

HYDRAULIC PIPES

Renew

Remove the pipes or hoses as required and
replace with new units, bleed the hydraulic
system as necessary with the recommended
brake fluid

SLAVE CYLINDER

Overhaul

Remove the slave cylinder from the vehicle,
dismantle the cylinder, and unscrew the
bleedscrew

The new parts in the kit will indicate which
used parts should be discarded. Clean the
remaining parts and the cylinder thoroughly
with  unused brake fluid of the
recommended type and place the cleaned
parts anto a clean sheet of paper.

Examine the cylinder bore and the pistons
for signs of corrosion, ridges or score marks,
Provided the working surfaces are in perfect
condition, new seals from the kit can be
fitted, but if there is any doubt as to the
condition of the parts then a new cylinder
must be fitted.

Fit the new seal to the piston with the flat
back of the seal against the shoulder (see
inset Fig. 1).

Lubricate the seal and the cylinder bore with
unused brake fluid of the recommended
type and reassemble the cylinder (Fig. 1).
Before fitting the dust cover, smear the
sealing areas with rubber grease. Squeeze
the remainder of the grease from the sachet
into the cover to help protect the internal
parts.

Refit the slave cylinder to the vehicle and
bleed the system.
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Fig. 1
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CLUTCH SLAVE CYLINDER

Renew

Disconnect the pipe from the slave cylinder;
plug or tape the pipe to prevent the ingress
of any dirt.

Remove the nuts (1, Fig.2) and spring
washers securing the slave cylinder to the
gearbox.

Slide the slave cylinder (1, Fig. 3) off the
mounting studs; shde the rubber boot along
the push rod, withdraw the cylinder from the
push rod (2, Fig. 3).

To reassemble, removal

reverse the

operations and bleed the clutch hydraulic
system.

Fig. 2

Fig. 3

CLUTCH RELEASE BEARING

Renew

Remove the gearbox from the vehicle and
remove the bell housing. Remove the
withdrawal mechamism  from the bell
housing

Press off the bearings and refit the new
bearings to the housing

Grease all the release arm pivots with
Molykote FB 180 Grease. Iit the assembly
lo the release arm and grease the
withdrawal assembly

Refit the bell housing and gearbox, check
the oil level and road test the vehicle.

CLUTCH WITHDRAWAL LEVER

Renew

Remove the gearbox and the bell housing.
Remove the clulch release bearing
assembly (1. Fig. 4) and remove the
withdrawal lever assembly pivot nut and
remove the lever (2, Fig. 4)

Remove the spire chp (3, Fig. 4) securing
the pivot to the withdrawal lever and
separale the pivol from the lever

Fit a new withdrawal lever to the pivot and
secure with the spire clip

Fit the assembly to the bell housing, fit and
tighten the securing nut.

Refit the release bearing assembly (after
applying Molykote FB 180 Grease) to the
bell housing

Refit the bell housing to the engine and the
gearbox to the bell housing

Fig. 4
CLUTCH ASSEMBLY
Renew
Remove the gearbox from the vehicle and

remove the bell housing from the rear of the
engine

Lock the flywheel and remove the clutch
cover securing bolts (1, Fig. B}, remove the
clutch cover (2, Fig. 5) and drive plate.

Clean the flywheel face and dowels, fit a
new plate and cover the flywheel, align the
drive plate with a dummy input shaft and
torque up the cover securing bolts

Remove the dummy input shaft, refit the bell
housing and gearbox assembly, carry out
road test



ADMINISTRATOR


CLUTCH

CLUTCH PEDAL

Renew

Remove the pedal box, see 33.10.07.

Using a large screwdriver to disengage the
return spring {1, Fig. 8) from the pedal (2,
Fig. 6). Remove the spring clip {3, Fig. 8,
washer {4, Fig. 6], and clevis pin {5, Fig. 6)
securing the pedal arm to the master
cylinder push rod. Remove the locating pin.
Tap the clutch shaft (6, Fig. 68} from the
pedal box casting and recover the pedal
return spring and washers.

Locate the return spring on the pedal boss.
Smear the cluich shaft with suitable grease.
Tap the clutch shaft through the casting,
locating the groove to the outside edge,
positioning a washer at either side of the
pedat boss.

Fit the pedal arm to the master cylinder
push rod and secure using a clevis pin, plain
washer and new split pin.

Fit the pedal box and bleed the hydraulic
system, see 33.156.01.

Fig. 6 433 032

CLUTCH PEDAL

Overhaul

Remove the clutch pedal
Using a suitable mandrel, press the bush {1,
Fig. 7) from the pedal boss (2, Fig. 7}

llaing a guitah!
Using a suitable mandrel, press the new

bearing bushes in from each side. Press
until the bush is flush with the sides of the
pedal.

Lightly ream the bush to the size using the
pedal shaft to check fit.

Smear bushes with a suitable grease.

Fit the clutch pedal and fit a new rubber (3,
Fig. 7).

Fig. 7 133033

MASTER CYLINDER

Renew

Remove the pedal, see 33.30.02.
Note the fitted position of the return spring;
disconnect the spring from the pedal.
Remove and discard the spfit pin.
Withdraw the clevis pin, recover the plain
washer.
Remove nuts and spring washers securing
the master cylinder to pedal box.
RH drive cars only.
Remove the setscrew nut (1, Fig. 8} and
washers securing the master cylinder (2,
Fig. 8) to the pillar
Withdraw the brake fluid reservoir bracket.
lift off the master cylinder and shims {if
fitted).
To refit the new cylinder, reverse the
removal procedure and bleed the hydraulic
system.
CAUTION: The hydrauiic fiuid used in the
clutch hydraulic system is injurious to car
paintwork. Utmost precautions MUST be
taken at all times to prevent spillage of
fluid. Should fluid be accidentally spilled
on paintwork, wipe fluid off immediately
with a cloth moistened with denatured
alcohol imethylated spirits).
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MASTER CYLINDER

Qverhaul

WARNING: USE ONLY CLEAN BRAKE
FLUID OR DENATURED ALCOHOL
(METHYLATED SPIRITS) FOR
CLEANING. ALL TRACES OF CLEANING
FLUID MUST BE REMOVED BEFORE
REASSEMBLY. ALL COMPONENTS
SHOULD BE LUBRICATED WITH CLEAN
BRAKE FLUID AND ASSEMBLED USING
THE FINGERS ONLY.

Dismantling

Remove the master cylinder, see 33.20.01
Detach the rubber boot {1, Fig. 9} from the
end of the barrel and move the boot along
the push rod (2, Fig. 9).

Depress the push rod and remove the circlip
(3. Fig. 9).

Withdraw the push rod, piston {4, Fig. 9}
piston washer (5, Fig. 9}, main cup (6,
Fig. 9}, spring retainer {7, Fig. 9], and spring
(8, Fig. 9).

Remove the secondary cup (9, Fig. 9) from
the piston.

Inspection

Examine the cylinder bore far scoring.
Thoroughly wash out the reservoir and
ensure the by-pass hole in the cylinder bore
is clear. Dry using compressed air or a lint-
free cloth.

Lubricate the replacement seals with clean
brake fluid.

Reassembling

if necessary, fit end plug on the new gasket.
Fit the spring retainer to the small end of the
spring, if necessary, bend over the retainer
ears 1o secure.

Insert the spring, large end leading, into the
cylinder bore; follow with the main cup, lip
foremost. Ensure the lip is not damaged on
the circlip groove. Using the fingers only,
stretch the secondary cup on to the piston
with the small end towards the drilled end
and groove engaging the ridge. Gently work
round the cup with the fingers to ensure
correct bedding.

Ingert the piston washer into the bore,
curved edge towards main cup.

Insert the piston in the bore, drilled end
foremaost.

Fit rubber boot to the push rod.

Offer the push rod to the piston and press
into the bore until the circlip can be fitted
behind the push rod stop ring.

CAUTION: It is important to ensure that
the circlip is fitted correctly into the
groove.

Locate the rubber boot in the groove.

333035

Fig. 9
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CLUTCH

CLUTCH HYDRAULIC

. SYSTEM

Bleed

CAUTION: Only use Castrol-Girling brake
fluid in the hydraulic system.

Remove reservoir filler cap. Top up the
reservoir to the correct level with hydraulic
fluid

Attach one end of a bleed tube (1, Fig. 10)
to the slave cylinder bleed nipple (2,
Fig. 10)

Parually fill a clean container with hydraulic
fluid. Immerse the other end of the bleed
tube in the fluid

Slacken the slave cylinder bleed nipple Fig. 11
Pump the clutch pedal slowly up and down,
pausing between each stroke.

Top up the reservoir with fresh hydraulic
fluid after every three pedal strokes

CAUTION: Do not use fluid bled from the
system for topping up purposes as this
will contain air. If the fluid has been in
"W use for some time it should be discarded.
Fresh fluid bled from the system may be
used after allowing it to stand for a few
hours to all the air bubbles to disperse.

Pump the clutch pedal until the pedal
becomes firm, tighten the bleed nipple.

Top up the reservoir, refit the filler cap.
Apply the working pressure to the clutch
pedal for two to three minutes and examine
the system for leaks.

Fig. 10
CLUTCH PIPE DAMPER

Renew

Disconnect the hydraulic pipes (1, Fig. 11).
Remove the securing bolts (2, Fig. 11) and
remove the damper (3, Fig. 11)

Refit the new damper and secure with the
bolts (2, Fig. 11), reconnect the hydraulic
pipes (1, Fig. 11) and bleed the system.
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MANUAL GEARBOX

The b-speed transmission fitted to this
vehicle incorporates a synchromesh on all
gears. Gear selection is by a centrally
mounted lever, connected 1o the
transmission selector shaft via a pivoting

joint

Fig. 1

The mamshaft is supported at the front by a
caged roller bearing situated in the drive
pinion counterbore in the centre by a roller
bearing supported by the intermediate
casing and at the rear by a duplex bearing in
the transmission rear casing

Each of the forward speed mainshaft gears
incorporates  an  integral  synchromesh
mechanism with the clutch hubs splined 1o

137-040

The reverse idler gear is supported by two
caged roller bearings and is in constant
mesh and is situaled on a stationary shaft.
Longitudinal location of the idler gear is
controlted by a spacer abutting on the shaft.

All the gears are engaged by a single the mainshaft and situated between each RATIOS

selector shaft operating three rods which pair of gears. 1 3573:1

move the selector forks. The countershaft is supported at the front by 2 2.056:1

The drive pinion is supported at the rear by a a roller bearing situated in the front casing 3 1.391:1

duplex ball bearing situated in the front in the centre by a roller bearing in the 4 10001

casing, and at the front a spigot engages in intermediate casing and at the rear by a 5 078 :1

a needte roller bearing fitted in the flywheel roller bearing situated in the 1ail housing R 3.463:1

TORQUE WRENCH SETTINGS

TIGHTENING TORQUE
SPANNER

ITEM DESCRIPTION SIZE Nm kgf/cm Ibf/ft
Bell housing to adaptor plate . . . . . . . | W/F* Bolt M10 13mm 49 to b4 501055 36 t0 40
Front cover to gearbox —top three bolts . . . . . . . Setscrew M8 13mm 23t027 241028 1710 20
Front cover to gearbox — Jower four bolts only Setscrew M8 13mm 1610 20 16to02.1 121015
Gearboxtobellhousing . . .. ... ... ....... NutM12 18mm 7010 80 721872 h2 1659
Gear lever housing to pedestal . . . . . ... ... .. Bolt M8 13mm 231027 241028 17 to 20
Gear lever pivotbolt . . . .. . L, Nyloc Nut M8 13mm 231027 24t028 171020
Speed transducerto gearbox - . . .. .. ... ... W/F* Setscrew MB| 8mm 951012 1.3t0 1,6 7109
Pedestaltogearbox . . . ... ... .. W/F* Bolt M8 10mm 231027 2,4t02.8 17 to 20
Pedestal togearbox . . . . .. .. ... Bolt M8 13mm 231027 241028 17 to 20

*Washer faced
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BELL HOUSING

Renew

Remove the gearbox fram the vehicle and
remove the sound deadening pad, remove
the exhaust bracket from the bell housing
(1, Fig.2) and remove the clulch slave
cylinder (2, Fig. 2)

Remove the bell housing/starter moltor
securing bolts (3, Fig. 2) and nuts and
remaove the bell housing (4, Fig. 2).

Remove the release arm securing nut and
remove the arm, remove the slave cylinder
securing studs

Fit the slave cylinder studs to the
replacement bell housing, the clutch release
arm and securing nut

Fit the bell housing to the adaptor plate and
the exhaust brackel to the bell housing

Refit the starter molor

Reposition the sound deadening pad and
refit the gearbox to the vehicle

Fig. 2

OIL SEAL — REAR

Renew

Remove the propellor shaft and remove the
rear oil seal (1, Fig. 3) from the rear of the
gearbox, taking care not to damage the
output shaft on the gearbox case.

Carefully position a new seal at the rear of
the gearbox and carefully tap the seal into
the gearcase, ensuring that the seal s
square and flush with the housing.

Lubricate the output shaft and carefully fit
the propellor shaft and secure the rear
flange (o the differential drive flange

Top up the gearbox and road test the
vehicle

Fig. 3
FRONT OIL SEAL

Renew

Remove the gearbox from the vehicle and
drain the oil, remove the seven bolts (1,
Fig 4) securing the thrust plate (2, Fig. 4) to
the gearbox and remove the plate.

Prise the seal (3, Fig. 4) from the housing
Clean the thrust plate and remove the spiral
spring from the seal prior to installing the
seal in the housing, press the seal into the
plate and refit the spiral spring to the seal.
Coat the lip of the seal with grease and the
transmission case cover with roller bearing
grease and fit the plate to the gearbox

ensuring that any shims removed are
replaced
Fit the four lower bolts first followed by the
top three.

Prior to fitting, coat all the bolts with Loctite
578

137 025

GEAR SELECTOR SHAFT

Overhaul

Remove the remote control assembly and
slide the selector shaft universal joint cover
back (1, Fig. ), remove the selector shaft
retaining pin (2, Fig. 5) and collect the shaft
(3. Fig. b)

Remove the pin securing the universal joint
and remove the joint

Clean all components, examine for wear or
damage and replace as necessary.

Lubricate all new or components to be re-
used and fit the universal joint o the rear
selector shaft, secure with the retaining pin,
assemble 1o the gearbox and secure with
the retaining pin. Reposition the retaining
cover and refit the remote control assembly

Fig. 5

GEAR LEVER DRAUGHT
EXCLUDER

Renew

Remove the gear lever knob (1, Fig.6)
remove the gear lever gaiter, remove the
draught excluder securing screws (2, Fig. 6)
and nng (3, Fig. 6) and remove the draught
excluder (4, Fig. 6)

Renew the draught excluder and fit over the
gear lever, secure with the ring and screws,
refit the gear lever gaiter and refit the knob.

Fig. 6
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GEAR LEVER

Renew

Remove the remote control assembly (1,
Fig. 7) lever securing snap ring (2, Fig. 7),
collar {3, Fig. 7). spring (4, Fig. 7) and
the lever (5, Fig. 7). Remove the spacer from
the lever, remove the lower nylon cup (6,
Fig. 7) and the upper nylon spacer (7,
Fig. 7).

Clean the gear lever and all other
component parts, check for wear and
distortion and replace as necessary.

Fit the nylon cup to the mounting and
grease the new gear lever ball, fit the lower
spacer, spring and collar, compress the
spring and secure with the snap ring.

137029
Fig. 7

GEAR CHANGE REMOTE
CONTROL ASSEMBLY

Overhaul

Slacken the torquatrol to water pump
securing nuts, turn the torquatrol assembly
and remove the torquatrol from the pulley.
Fit Service Tool MS 53 (1, Fig. 8) across the
wing channels, and fit to the rear lifting eye
and take the engine weight.

Fig. 8
Remove the front pipe clamp nut/bolt.
Disconnect exhaust from the front pipe and
remove the sealing olive.
Remove intermediate heat shield.
Remove rear mounting centre securing nut
(1. Fig. 9), the crash bracket to gearbox
securing nuts/bolts (2, Fig. 9) and remove
the bracket (3, Fig. 9).
Take the weight of the rear mounting with a
jack.
Remove the rear mounting to body securing
bolts (4, Fig. 9), lower the jack and remove
the mounting assembly (5, Fig. 9)

37—4

Fig. 9

Remove the spacers from the rear mounting
assembly, remove the rear heat shield
securing screws, carefully ease the exhaust
down and remove the heat shield

Slacken MS 53 hook nut and slacken, the
gear lever to rear shaft securing nut/bolt (1,
Fig. 10). Also remove the control mounting
securing bolts (2, Fig. 10) and remove the
gear lever bolt (1, Fig. 10)

Fig. 10
Pull the gear change lever (1, Fig. 11) from
the seiector shaft (2, Fig. 11) and remove
the remote control/gear lever assembly
Ensure that the draught excluder (3. Fig. 11}
1s not moved from its position. Once moved.
invert the assembly (gear lever down) to aid
removal

Remove the mounting rubbers and washers
Remove the snap ning (4, Fig. 11} and the
gear change lever assembly.

Remove the collar (5, Fig. 11) and spring (6,
Fig. 11) from the lever, remove the gear
lever lower nylon cup from the control

J37033

Fig. 11

Clean all the component parts and inspect
lor wear or damage, and replace as
necessary

Fit the lower nylon cup

Grease the gear lever ball.

Fit the spring and collar o the lever
Compressing the spring with the gear lever
assembly, secure the snap ning

Lubricate the gear lever to ease fitment to
the draught excluder

Lubricate the lower spacer and position the
assembly into the mounting

Enter the lever into the gailer and position
the lever into the yoke, ensure the lever is
fitted correctly.

Fit but do not tighten the gear lever securing
nut and bolt.

Fit the lower LH mounting rubber and
washer Align mounting bracket and il the
remaining spacer and rubber

Fit but do not ughten the mounting securing
bolt

Repeat the above procedure for the
remaining rubbers and finally tughten the
securing bolts.

Finally tighten the gear lever securing nut
and bolt

Tighten MS 53 hook nut to raise the
gearbox into position.

Fit the gearbox mounting to the body.
Ensure that the spring 1s fully seated in the
gearbox spring pan and fit but do not fully
tighten the mounting bolts

Align the mounting assembly, finally tighten
the securing bolts, remove the engine
retaining Service Tool MS 53 and fit the rear
mounting spacers

Fit the crash bracket and
securing nuts and bolts

Fit the rear heat shield

Fit the intermediate heat shield
Clean the exhaust sealing olive and smear
the olive with sealant. Fit the sealing olive to
the intermediale pipe

Connect the exhaust system to the front
pipe, position the clamp over the union and
tighten the clamp bolt.

Reposition the fan/torquatrol assembly, it
but do not ughten torquatrol securing nuts,
fully seat the assembly onto the studs and
finally ighten the assembly securing nuts.

tighten the

SPEEDOMETER DRIVE PINION

Renew

Release the speed transducer knurled nng
(1. Fig. 12) and remove the transducer (2,
Fig 12)

Remove the dnve gear locking clamp (3.
Fig 12) and remove the drnive gear from the
gearbox and remove the "0 nng.

Fit and 'O" rning to the drive, lubnicate, fit the
assembly to the gearbox and secure with a
clamp

Refit the transducer and secure with the
knurled ring
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Fig. 12
GEARBOX ASSEMBLY

Renew

Select third gear

Remove the torquatrol unmit from the front
pulley. Fit Service Tool MS 53 (1, Fig. 13) to
he rear engine lifting eye and take the

: weight of the engine.

Fig. 13

Release the clamp (1. Fig. 14) securing the
front pipe from the intermediate pipe and
collect the olive

Fig. 14

Remove the intermediate heat shield.
Remove the gearbox rear mounting nut (1,
Fig. 15) and the crash bracket (2. Fig. 15)
Take the weight of the gearbox and remove
the rear mounting complete (3, Fig. 1b) and
lower the gearbox

L

Fig. 15

Remove the rear heat shield and the
propeller shaft and fit a blanking plug to the
rear of the gearbox

Disconnect the speed transducer block
connector (1, Fig. 16), remove the clutch
slave cylinder securing nuts and pull the
cylinder clear of the bell housing;
disconnect the reverse light feed wires from
the switch (2, Fig. 19)

Fig. 16

Remove the selector bracket securing bolts
(1, Fig. 17}, and collect the mounting
rubbers and washers (2, Fig. 17).

Remove the selector lever to yoke securing
bolt and nut (3, Fig. 17) and disconnect the
lever

Fig. 17

Take the weight of the gearbox, remove the
bell housing securing bolts (1, Fig. 18 & 19)
and remove the gearbox from the vehicle

Fig. 19
Check the ahgnment of the clutch plate
Select third gear on the new gearbox, fit the
reverse light switch, hift the gearbox into
position and secure with the bell housing
bolts.

Fit a new ‘0" ring to the speed transducer, fit
the transducer and secure with the clamp.
Fit the rear mounting assembly to the
gearbox, lift the gearbox into position at the
rear and secure with the mounting nuts and
washers.

Grease the selector universal joint and align
and fit the selector assembly to the shaft,
secure with the pin and reposition the
umversal joint cover

Fit the securing rubbers to the selector lever
mounting bracket and fit the lever to yoke
securing bolt

Fit the selector mountng washers to the
rubbers, align the mounting holes and fit the
bracket securing bolts

Reconnect the reverse light switch and
speed transducer feed wires

Fit the crash bracket to the rear mounting
and secure with the bolts.

Fit and tighten the slave cylinder securing
nuts.
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Fit the intermediate heat shield.

Remove the blank from the rear of the
gearbox, grease the spline, refit the
propellor shaft and secure the rear flange to
the differential with the bolts and nuts.

Fit the rear heat shield.

Fill the gearbox with cil.

Clean and smear the exhaust front olive with
sealant, reposition the clamp and secure the
intermediate pipe to the front pipe.

Remove Service Tool MS 53.

Refit the fan and torquatrol assembly and
road test the vehicle.
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INTRODUCTION

This Service Manual covers the Jaguar XJ-S 3.6 and XJ-SC 3.6. It is primarily designed to assist skilled technicians in the efficient repair and
maintenance of this range of Jaguar cars.

Using the appropriate service tools and carrying out the procedures as detailed will enable the operations to be completed within the time
stated in the ‘Repair Operation Times'.

The Service Manual has been produced in 9 separate books; this allows the information 1o be distributed throughout the specialist areas of the
modern service facility

A table of contents in Book 1 lists the major components and systems together with the section and book numbers. The cover of each book
depicts graphically and numerically the sections contained within that book

The title page of each book carries the part numbers required to order replacement books, binders or complete Service Manuals. This can be
done through the normat channels.

The contents section of each book lists the repair operations in the section or sections contained within that book. £ach operation is given an
operation number that corresponds with those listed in the Repair Operation Times.

The method described on the page number listed against the operation will be the one we consider will meet the requirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times.

Where no page number is given against an operation, we feel that the method is so obvious as to warrant no explanation. It is, however,
included so that a warranty time can be given in the Repair Operation Times.

Extensive research has gone into the diagnosis of faults and where appropriate this is covered in the various areas of the manual. By following
the sequence of the diagnosis charts, speedy isolation of faults may be expected, and consequent cerrection will reduce the vehicle off-the-road
time to the minimum.

Service Tools

Where performance of an operation requires the use of a service tool the tool number is quoted under the operation heading and is repeated in,
or following, the instruction involving its use. A list of all necessary tools is included in Book 1, Section 99.

References

References to the LH or RH side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbols is given in Book 1, Section 01.

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and accessories

1. Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. In certain territories, legislation prohibits the
fitting of parts not to the vehicle manufacturer’s specification.

2. Torque wrench setting figures given in this Service Manual must be strictly adhered to.

Locking devices, where specified, must be fitted. If the effiency of a locking device is impaired during remeval it must be reptaced.

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location on the vehicle conform to
mandatory requirements existing in their country of origin. ‘

5. The vehicle warranty may be invalidated by the fitting of other than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty.

6. Jaguar Distributors and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION
Purchasers are advised that the specification details set out in this Manual apply to a range of vehicles and not te any one. For the specification
of a particular vehicle, purchasers should consult their Distributor or Dealer.

The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in such manner as they think fit,
Major as well as minor changes may be involved in accordance with the Manufacturer’s policy of constant product improvement.

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manual is supplied. shall in any circumstances be held liable for any inaccuracy or the consequences thereof.

COPYRIGHT

© Jaguar Cars Ltd. 1983

All rights reserved. No part ot this publication may be reproduced, stored in a retrieval system or transmitted in any form, electronic,
mechanical, photocopying, recording or other means without prior written permission of Jaguar Cars Ltd., Service Department, Radford.

Coventry CV6 3GB
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DRIVE SHAFTS AND PROPELLER SHAFT

TORQUE WRENCH SETTINGS
Spanner Tightening Torque
ltem Size Description
Nm kgf/m Ibf/ft
Drive shaft to drive unit {Cleveloc} Win AF | 75 in UNF nut 66,410 74,5 6781076 49 to b
Drive shaft.to hub carrier Fin AF | 3in UNF nut 136 to 163 13.810 16,6 100tc 120
Propelier shaft flange bolts % inAF | 3in UNF bolts and 36710434 3.74104.42 271032
nuts

SERVICE TOOLS
Tool No. Description
JD1D Hub remover

DRIVE SHAFTS AND PROPELLER
SHAFT

Description

The drive shafts replace the half shafts of a
conventional rear axle, and in addition serve
as upper transverse members to locate the
rear wheels; their inner universal joints are
attached to the final drive unit by bolts
which also carry the brake discs, but the
brakes are not disturbed in drive shaft
removal. The outer joints are integral with
the hub driving shafts, and the hubs must
therefare be separated from the drive shafts
before they can be removed.

The propeller shaft is a two universal joint
type, at the front end of which is a reverse
spline fitting coupled to the gearbox and at
the rear a flange bolted to the input drive
flange of the final drive unit.

When fitting a propeller shaft it is essential
to ensure that the universal joints operate
freely; any stiffness, even in a single joint,
will inttiate propeller shaft vibration.

472

DRIVE SHAFT

Renew

Service tool: Hub remover JD 1D.

To remove a drive shaft it 1s necessary to
detach the hub and to swing one
suspension unit aside to clear the inner
joint.

Ensure that car is securely supported on
stands before removing the wheel Release
clips {1, Fig. 1} and before removing nut
from drive shaft in hub, shde inner shroud
along shaft

347 001

Remove grease nipple trom hub carrier, and
using tool JD 1D {2, Fig. 1), withdraw hub
from shaft. Allow the hub carrier to pivot
about wishbone pin. Before detaching inner
joint, release lower end of rear
spring/damper umt (3, Fig. 1) and swing
aside to clear joint. Collect and retain any
camber setting shims fitted between inner

joint and brake disc.

Refitting

Replacement drive shafts are supplied
without shrouds, oil seal track or spacer,
remove these items and transfer them to the
new shaft. Sea! shroud joints with
underseal. Ensure that chamfer on oil seal
track clears radius on shaft, and apply
Loctite to spline before refitting hub. Tighten
all nuts and bolts to the correct taorque
Check and if necessary adjust hub bearing
end-float and ensure that camber angles of
the wheels are correct.

DRIVE SHAFT
Overhaul

Dismantling

Remaove drive shaft.

Remove grease nipples (1, Fig. 2), place
shaft in vice and remove twa opposed
circlips (2, Fig. 2).

NOTE: Tap bearings slightly inwards to
assist removal of circlips.

2 Ja7 ooz

Fig. 2

Tap one bearing inwards to displace
opposite bearing {3. Fig. 2).

Trap displaced bearing in vice and remove
shaft and joint from bearing.

Replace shaft in vice, displace second
bearing by tapping joint spider across and
axtract second bearing.

Remove two grease seals (4, Fig. 2)

Detach spider, with end section of shaft,
from centre section of shaft.

Place end section of shaft in vice and repeat
above operations.

Remove spider from end section of shaft.
Repeat above operations on oppssite end of
shaft

Inspection

Wash all parts in petrol.

Check splined yoke for wear of splines
Examine bearing races and spider journals
for signs of looseness, load markings,
scoring or distortion

NOTE: Spider or bearings should not be
renewed separately, as this will cause
premature faiture of the replacement.

It is essential that bearing races are a light
drive fit in yoke trunnion
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Reassembling

Remove bearing assemblies from one
replacement spider; if necessary, retain
rollers in housings with petroleumn jelly.
Leave grease shields in position.

Fit spider to one end section of shaft.

Fit two bearings and circlips in end section
trunnions. Use a soft round drift against
bearing housings.

Insert spider in trunnions of centre section
of shaft.

Fit two bearings and circhips
section trunnions.

Fit grease nipple to spider.
Repeat above operations on opposite end of
drive shaft.

Grease joints with hand grease gun.

Refit drive shaft

in centre

PROPELLER SHAFT

Renew

Slacken the front to intermediate exhaust
pipe clamp & in AF nut and bolt, {1, Fig. 3)
spread the clamp (2, Fig. 3} and push it
clear along the pipe. Pull the intermediate
pipe down and remove the olive (3, Fig. 3.
Remove the four self-tappers and washers
{1, Fig. 4) and pull the heat shield (2, Fig. 4)
forward and down and remove from the
vehicle.

Mark the propshaft flange relative to the
differential flange, remove the four & in AF
flange securing boits and nuts and remove
the propshaft from the vehicle.

J30-030

Refit the propshalt in the opposite
procedure lo the removal noting that the
propshaft flange nuts are torqued to 27 - 32
lof/ft (3,7 -4 kgf/m} and the propshatt

alignment marks are cbserved.

X noon

PROPELLER SHAFT

Overhaul

To overhaul the propeller shaft universal
joints, remove the snap-rings from the
grooves {1, Fig. b}

NOQTE: If difficulty 1s encountered, tap the
bearing cup (2, Fig. b} inwards to relieve the
pressure on the snap-ring.

Hold the flange yoke and tap the yoke with a
soft-faced hammer. The bearing cup should
gradually emerge and can be finally
removed.

Alternatively, secure the propeller shaft in a
vice. Using a suitable soft metal drift, drift
down on a bearing cup to displece the
opposite cup. Remove the propeller shaft
from the vice, hold the displaced cup in the
vice and separate from the propeller shaft by
pulling and twisting.

Repeat the above operations for the
opposite bearing cup, and the remaming
bearing cups at each end of the shaft.

Ralsiialia]
N

Reassembling

Using new universal joint assernblies if
necessary, insert the spider into the
flange, tilting it to engage in the yoke bores.
Ensure that all the needle rollers are in
position; fill each bearing cup one-third full
of grease of the recommended type.

Fit one of the bearing cups {2, Fig. bl in the
yoke bore, and using a suitable soft metal
drift, tap the bearing cup fully home.

Fit a new snap-ring {1, Fig. B) ensuring it 1s
correctly located in the groove.

Assemble the other spiders and bearing
cups, and fit new snap-rings, to retain the
bearing cups.

J47-007

Fig. b

47—3
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CROSS-SECTION OF THE REAR AXLE
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TORQUE WRENCH SETTINGS

Tightening Torque
ftem Spanner Description
Size Nm kgf/m Ibf/ft

Caliper mounting bracket to unit . 2in AF & in UNC setbolts 8131093 8,3t0 9,54 60 to 69
Differential bearingcaps .. .. .. ........ 2in AF 1in UNC setbalts 85,4 1097 8,711t 9,96 83t0 72
Drive pinion nut i3in AF 2in UNF nut 244 1o 256 24,92 t0 26,34 1800 190
Drive gear to differential flange ... ... 2in AF % in UNF setbolts 10210118 10,7810 12,16 77t 88
Powr-Lok differential case . &in AF 3in UNC setbolts 5831067 5,95to 6.9 4310 60
Rear cover attachment ............ .. Jin AF & in UNC setbolts 2051027 2.1t02,76 151020
Ring gear attachment ... .. ... ... Ein AF Z in UNF Rippbolt 136 to 1561 13.8to 16,46 100t 11

SERVICE TOOLS

Tool No.

18G 1205

18G 134 (MS 650, 550, SL 550}

SL 550-1

47 {(MS 47, SL 14}
{SL14—3/2

SL14-3/1
{SL3

4 HA

SLB50-9

SL 550-8/1

{SL 47-1/1

SL47-1/2

18G 1428

SL 16A

18G 681 CBW 548
{SL 47-3/1
1sL47-3/2

JD 14

{Items marked thus are sold as sets

DESCRIPTION

The standard transmission unit I1s a
Salishury 4HU final drive, incorporating a
‘Powr-Lok’ differential when specified; this
is identified by the letters 'PL" on a tab under
a cover bolt. A Powr-Lok differential differs
from a conventional bevel gear unit by the
addition of plate clutches loaded by input
torque to oppose rotations of the output
shafts relative to the differential cage. Clutch
plates are splined to the cage, and their
mating discs to the output bevels; the
lcading between plates and disc increases
with input torque due partly to the
separating forces of bevels and also to the
bevel pinion cross-shafts being carried on
ramps instead of being positively located in
the cage. Increase in output torque causes

Description

Flange Hoider

Adaptor Handle

Outer Pinion Cup Remover

Hand Press

Differential Side Bearing Remover
Differential Side Bearing Remover Button
Clock Gauge Tool

Pinion Height Setting Gauge

Pinion Inner Bearing Cup Replacer
Pinion Quter Bearing Cup Replacer
Pinion Head Bearing Remover
Piniorn Head Bearing Replacer

Rear Oil Sea! Replacer

Spanner

Torque Driver

Quiput Shaft Quter Bearing Remaver
Qutput Shaft Quter Bearing Replacer
Dummy Shaft

the cross-shafts to move ‘up’ the ramps and.
by prassing plates and discs together, 1o
‘lock” the differential; this gives the eifect of
a differential-less axle at maximum torque
without increasing the disadvantages of this
type of axle in low-torque conditions. Some
low-torgue stiffness, to reduce one-wheel
spin on ice, is provided by forming the outer
plates as Belleville washers to produce
compression beitween plates and discs; if
one wheel is held and the propeller shaft is
disconnected, a torque of between 5,6 and
9,6 kgf/m (40 10 70 Ibf/ft) is required to tuin
the other wheel.

The final drive unit is rigidly attached to a
fabricated sheet steel cross-beam which Is
flexibly mounted to the body structure by

four rubber and metal sandwich mountings.
Noises coming from the vicinity of the final
drive umit usually originate from incorrect
meshing of drive gear and pinion, or from
bearings on differential or pinion shafts
developing play. Qperation procedures for
the correction of these noise sources are
fully covered in operation 51.25.19, but a
noise occurring al low speeds only, under
braking, could be caused by loss of pre-foad
in the output shaft bearings. Bearing
inspection involves the remaval and renewal
of an oil seal before resetting pre-load, and
is covered in operation 51.20.04, while if
inspection indicates that bearing renewal s
advisable this . is detailed in operation
51.10.22

51-3
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TO CHECK THE TOOTH CONTACT PATTERN

Sparingly paint eight or ten of the drive gear testh with a stiff mixture of marking raddle or engineers blue. Move the painted gear teeth in mesh
with the pinion until a good impression of the total contact is obtained. The result should conform with the ideal tooth contact pattern (Fig. 1}

J51-033

Fig. 1 Ideal tooth contact pattern.

J51-040 J5I-042

Fig. 2 High tooth contact pattern. Fig. 3 Low tooth contact pattern.

151-041

J5:043

Fig. 4 Toe contact pattern Fig. 5 Heel contact pattern.

A The HEEL is the larger outer end of the tooth.
B The TOE is the smali or inner end of the tooth

C The DRIVE side of the drive gear tooth Is convex,

lw)

The COAST side of the drive gear tooth is concave.
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FAULT DIAGNOSIS

TOOTH PATTERN

REMEDY

The ideal tooth bearing impression on the drive and coast sides
of the gear teeth is evenly distributed over the working
depth of the tooth profile and is located nearer to the toe
(small end) than the heel (large end). This type of contact
permits the tooth bearing to spread towards the heel under
operating conditions when allowance must be made for
deflection.

In High Tooth Contact it will be observed that the tooth
contact is heavwy on the drive gear face or addendum. To
rectify this condition, move the pinion deeper into mesh,
that is, reduce the pinion cone setting distance, by adding
shims between the pinion inner bearing cup and the
housing and fitting a new collapsible spacer.

Move the drive pinion deeper into mesh. i.e. reduce the pinion
cone setting.

In Low Tooth Contact it will be aobserved that the tooth
contact is heavy on the drive gear flank or dedendum. This
is the opposite condition from that shown in High Tooth
Contact and is therefore corrected by moving the pinion
out of mesh, that is, increase the pinion cone setting
distance by removing shims from between the pinion inner
beariig cup and housing and fitting a new collapsible
spacer

Move the drive pinion cut of mesh. i.e. increase the pinion
cone setting

Toe Contact occurs when the bearing is concentrated at the
small end of the tooth.

Move the drive gear out of mesh, that is, increase backlash,
by transferring shims from the drive gear side of the
differential to the opposite side.

Heel Contact is indicated by the concentration of the bearing
at the large end of the tooth.

Move the drive gear closer into mesh, that is, reduce backlash,
by adding shims to the drive gear side of the differential and
removing an equal thickness of shims from the opposite side

NOTE: It is most important to remember when making this
adjustment to correct a heel contact that sufficient backlash
for satisfactory operation must be maintained. If there is
insufficient backlash the gears will at least be noisy and have
a greatly reduced life, whilst scoring of the tooth profile and
breakage may result. Therefore, always maintain a
minimum backlash requirement of 0,10 mm. (0.004 in).
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DRIVE PINION SHAFT OIL SEAL

Renew

Service tools: Torque screwdriver 18G 681,
Qil seal replacer 18G 1428.

Detach the four bolts {1, Fig. 6) securing
propeller shaft to final drive flange; support
propeller shaft rear end and clean flange
and nose of final drive.

Fig. 6

Accurately measure torque reguired to turn
flange through backlash, using torque
screwdriver 18G 681 (2, Fig. 6] with a
suitable adaptor and socket.

NOTE: Set screwdriver initially to 0,057
kgf/m {5Ibf/in) and increase setting
progressively until torque figure is reached
at which flange commences to move.
Flange MUST be turned fully anti-clockwise
through backlash between each check.

Mark nut and pinion shaft s¢ that in refitting,
nut may be returned to its original position
on shaft {3, Fig. 6).

Unscrew nut and remove washer and place
both washer and nut aside for refitting.
Draw flange (4, Fig. 6} off pinion shaft using
extractor.

Prise oil seal (5, Fig. 6) out of final drive
casing.

Refitting (using original bearings)

Thoroughly clean splines on pinion shaft
and flange. Clean oil seal recess and coat
internally with Welseal liguid sealant. Using
tool No. 18G 1428 tap new oil seal squarely
into position with sealing lip facing to rear
{1, Fig. 7).

51-6

151-018

Fig. 7

Smear sealing lip with grease.

Apply grease lightly to outer two thirds of
pinion shaft splines.

Lightly tap flange back on pinion shaft,
using wooden mallet.

Refit washer and nut and tighten nut untif it
exactly reaches position previously marked
Re-check turning torque. Torque required to
turn pinion shaft through backlash should
exceed by 0,7 to 1,4 kgi/m (5 to 10 Ibf/in}
the torque recorded earlier. If, however,
torque required to turn pinion shaft exceeds
0,52 kgf/m (45 Ibf/in), final drive overhaul,
operation 51.25.19 MUST be carried out.
Lift propeller shaft into position. replace
holts, fit and tighten nuts to correct torque.
Check oil level in final drive unit and top up if
necessary

Remove car from ramp and road test.

if final drive is noisy, an overhaul must be
carried out

FINAL DRIVE REAR COVER
GASKET

Renew

Remove the fourteen § in AF bolts and
setscrews (1, Fig. 8) securing the bottoem
tie-plate  to the cross-beam and inner
fulerum brackets.

Drain the oil from the final drive.

Remove the ten 1 in AF setscrews {1, Fig. )
and remove the rear cover (2, Fig. 9} noting
the position of the identification tabs.

Clean off any gasket or sealant from the rear
cover and the hypoid housing.

Smear the rear cover flange with Wellseal
jointing compound and place the gasket on
the casing.

Refit the rear caver and secure with the ten
setscrews, prior to fitting coat the threads of
the bolts with Loctite.

Refill with new ol

NOTE: The vehicle must be on level ground
before checking the oil level.

Replace the bottom tie-plate and tighten the
bolts and setscrews to the correct torque.
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J51-020

Fig. 9

OUTPUT SHAFT ASSEMBLY (One
Side)

Renew

To remove an output shaft it is necessary to
detach the inboard end of the drive shaft,
the forward attachment of the radius rod,
and to remove the brake caliper and disc (1,
Fig. 10).

These operations are detailed in Section 70,
the Brake System.

Fig. 10

Cut locking wire and remove five set bolts
{2, Fig. 10) securing caliper mounting
flange to final drive. Withdraw complete
output shaft assembly and discard ‘0" ring
(3, Fig. 10}

Before fitting., ensurg that four bolts (4,
Fig. 10) are in position, and that new ‘O
ring {3. Fig. 10) is fitted. Lightly oil sphnes
and outside of bearing with final drive oil,
insert assembly; fit bolts with spring
washers, tighten 1o 8,4 to 9,66 kgf/m (60 to
69 Ibi/tt), tightening the bolt nearest to the
input flange first, and wire lock belt heads
together so that wire tension is tending 1o
tighten bolts.

Replace brake caliper and disc as described
in Brake System section; check camber
angle of rear wheels, and adjust If
necessary, refer to Section 64 for the
carract procedure.

OUTPUT SHAFT BEARINGS

Renew

Service tools: 47 Press, Torque screwdriver
18G 681, Adaptor, Spanner SL 15A or 15,
Output shaft bearing remover/replacer
SL 47-3/1, SL 47-3/2.

Remove output shaft assembly incorpor-
ating bearing to be removed.

Clean assembly and clamp caliper mounting
bracket between suitably protected jaws of
vice.

Turn down tabs of lock washer and remove
nut (1, Fig. 11) from shaft, using spanner SL
15A (Fig. 12).

Remove and discard tock washer.

J51 003A

Fig. 11
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Fig. 13} from
Fig. 13).
Collect inner bearing (3, Fig. 13) and cone.
Discard collapsed spacer (4, Fig. 13).

Withdraw output shaft (1,
caliper mounting bracket (2,

NOTE: If outer bearing remains on shaft
and pushes oil seal out of caliper mounting
bracket on withdrawal, remove it from shaft
using tool SL 47-3/1, 47 {1, Fig. 14}.

J51-037

Prise oil seal from caliper mounting bracket.
Coliect outer bearing and cone. Discard ol
seal.

Using a suitable drift, gently tap bearing
cups {5, Fig. 13} out of housing.

Remove caliper mounting bracket from vice
and carefully clean internaily.

J51-024A

Fig. 13

NOTE: When bearings are to be renewed,
always replace complete bearings. Never fit
new cone and roller assemblies into used
cups.

Before fitting, bearings should be lightly
greased, but it is most important that at
least 4 cc of hypoid ol is added to the cavity
between the bearings during assembly, and
that the oil seal is lubricated by packing the
annular space between its sealing sdges
with grease. This prevents premature seal or
bearing wear before oif flow begins from the
axle centre

Refitting

Press cups of replacement bearings into
housing, using suitble press and adaptors to
ensure that cups are pressed fully home in
housing.

Place roller and cone assembly of outer
bearing (already greased) in position.

Press replacement oil seal into position (1,
Fig. 15) ensuring that spring-loaded sealing
edge is adjacent to bearing. Load seal with
grease between sealing edges.

J51-067

Fig. 15

Clamp caliper mounting bracket between
protected jaws of vice.

Check thal four special bolts for brake disc
are in position in output shaft flange and
enter shaft through seal and outer bearing.
Fit new collapsible spacer and fill the space
between bearings with Hypoid EP 90 oil
before replacing rcllers and cone of inner
bearing and fitting new lock washer on
shaft

Place nut on shaft, grease face next to
washer and tighten finger-tight only.

Using spanner SLTbA and a tommy-bar at
disc atlachment bolts to oppose lorgue,
ughten nul on shaft just sufficiently 1o
almaost eliminate play from hearings. Torque
required to turn shalt should be 0,14 1o
0,28 kgi/m (10 1o 20 Ibif/in).
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Further tighten nut, very slightly (not more
than a thirty-second of a turn — about 5
mm (& in} al perimeter of nut) and re-check
torque required to turn shaft. Continue to
tighten nut in very small increments, turning
shafl 10 seal bearings and measuring lorque
after each increment, until correct figure is
reached.

CAUTION: if torque required to turn shaft
exceeds by more than 0,28 kgf/m (20
ibf/in) torque recorded in first check, itis
necessary to dismantle assembly,
discard collapsed spacer and rebuild with
new collapsible spacer. It is not
permissible to slacken back nut after
collapsing spacer as bearing cones are
then no ionger rigidly clamped.

Turn down tak washers in two places to lock
nut and remave assembly from vice. Refit

At ohaft caeapmbhy o Bl i
output shaft assembly to final drive

operation 51.10.20

e unit, o

OUTPUT SHAFT OIL SEAL

Renew

Service tools: 47 Press, torque screwdriver
18G 681, Adaptor, Spanner SL 15A or 15
Output shaft bearing remover/replacer
SL 47-3/1, SL 47-3/2.

Remove cutput shaft assembly.

Clean assembly and clamp caliper mounting
bracket between suitably protected jaws of
vice.

Turn down tabs of lock washer (1, Fig. 16}
and remove nut from shaft, using spanner
SL16A {1, Fig. 17).

6 J5i 003R

Remave and discard lock washer.

Withdraw output  shaft  from  caliper
mounting bracket. Collect inner bearing and
cone and mark for correct reassembly.
Discard collapsed spacer.

Prise oil seal from caliper mounting bracket
and discard. Collect outer bearing and cone.
Remove caliper mounting bracket from vice
and thoroughly clean internally.

If outer bearing remains on shaft and
pushes oil seal out of caliper mounting
bracket on withdrawal, remove it from shaft
using tool SL47-3/1, 47 {1, Fig. 18).

1|

[

| >

(1 Sy

NOTE: Carefully inspect taper roller bearing
components before refitting. If any fault is
found in either bearing, replace both
complete bearings. Refer to operation
51.10.22, for fult details. Never fit new
cone and roller assemblies into used cups.

Before fitting, bearings should be lightly
greased, but it is mest important that at
least 4 cc of hypoid oil is added ta the cavity
between the bearings during assembly, and
that the oil seal {2, Fig. 16} is lubricated by
packing the annular space between its
sealing edges with grease. This prevents
premature seal or bearing wear before oll
flow begins from the axle centre

Refitting {using original bearings)

Place roller and cone assembly of outer
bearing {already greased) in position.

Press replacement oil seal intc position,
ensuring that spring-loaded sealing edge is
adjacent to bearing. Load seal with grsase
between sealing edges.

Cltamp caliper mounting bracket (3, Fig. 16]
between protected jaws of vice.

Check that four special bolts {4, Fig. 16! for
brake disc are in position in output shaft
flange and enter shaft through seal and fit
ihe outer bearing using tools SL47 3/1.

SL47-3/2 (1, Fig. 19).

J5-038

n contact with
Fit new collapsible spacer (5, Fig. 16) and
fill the space between bearings with Hypoid
EP 90 oil before replacing rollers and cone
of inner bearing and fitting new lock washer
on shaft.

Place nut (6, Fig. 18) on shaft, grease face
next 1o washer and tighten finger-tight only.

Using torgue screwdriver 18G 681 and
adaptor check torque required to turn shaft
in caliper mounting bracket against
resistance of the oil seal. Record the torque.
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NOTE: Set screwdriver initially to 0,05
kgf/m {4 Ibf/in). Setting should then be
progressively increased until torque figure
is established at the point when shaft
commences to turn.

Using spanner SL15A and a tommy-bar. at
disc attachment holts to oppose torque,
tighten nut on shaft just sufficiently to
almost eliminate play from bearings. Repeat
torque check. Torgue required to turn shaft
should be unchanged, if it has increased,
slacken nut very slightly and re-check.
Further tighten nut, very slightly (not more
than a thirty-second of a turn — about 5
mm (& int at perimeter of nut — and re-
check torque required to turn shaft. It this
torque exceeds by 0,05 to 0.10 kgf/m {410
8 ibf/in} the torque recorded eartier, correct
bearing pre-load has been achieved,
otherwise continue to tighten nut in very
small increments. turning shaft to seat
hearings and measuring torgue after each
increment, until carrect figure is reached.

CAUTION: If torque required to turn shaft
exceeds by more than 0,10 kgf/m (8
Ibf/in) torque recorded initially, it is
necessary to dismantie assembly,
discard collapsed spacer and rebuild with
new collapsible spacer. It is not
permissible to slacken back nut after
collapsing spacer as bearing cones are
then no longer rigidly clamped.

Turn down tab washer in two plages to lock
nut and remove assembly from vice.

Refit output shaft assembly to final drive
unit, refer to operation 51.10.20 for full
details.

FINAL DRIVE UNIT
Service tool: Dummy shaft JD14.

Renew

The final drive unit cannot be removed from
the vehicle unless it is detached as part of
the rear suspension unit, removal of this
itern is detailed in the rear suspension
section.

Drain the oil from the unit to prevent any
leakage from the breather. and invert the
whole assembly onto a workbench’

51-10

J51 004

Remove the fourteen § in AF balts, nuts and
setscrews (1, Fig. 20) securing the bottom
tie-plate to cross-beam and inner fulcrum
brackets.

2 JS1 005

11

Rernove the 1L in AF nuts and washers (1.

Fig. 21) securing the dampers 1o the
wishbone and drift out the retaining pins {1,
Fig 22) recover the spacers and tie-down
brackets

Slacken the clips (2, Fig. 21) securing the
inner universal joint shrouds and slide the
shrouds outwards

Remove the four 1 in AF self locking nuts {1,
Fig. 23) either side securing the drive shaft
inner universal joint to the brake disc and
output flange

Remove the § in AF nut (3. Fig 21} from the
inner wishbone fulcrum shaft and dnift out
the shaft {1, Fig. 24} collecting the spacers,
seals and bearings from the wishbone
pivats (2, Fig. 23).

Remove the drive shaft, hub and wishbone

assembly  from the rear
assembly

Remove the camber shims from the drive
shaft flange studs at the brake disc on both
sides.

Remove the spacer tubes from between the
lugs of the fulcrum brackets and turn the
suspension assembly over on the bench.
Disconnect the brake feed pipes from the
calipers, scal the ends of the pipes and the
ports in the calipers. Release the brake
return springs fram the operating levers

Cut the locking wire and remove the four in
AF bolts (1, Fig. 25} securing the final drive
o the cross-beam and lift the cross-beam
off the unit [Fig. 26).

suspension
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JAT-00%

Invert the unit and remove the locking wires

and the & in AF setscrews securing the
fulcrum brackets to the final drive unit {1,
Fig. 27)

l27
@'-—s
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1 J6L-038

Fig. 27

Remove the brackets, noting the position
and number of shims at each attachment

F-_— point.

Cut the wires from the £ in AF caliper
mounting bolts, remove the bolts and
cahpers {1, Fig. 28} Remove the brake
discs, noting the number of shims between
the discs and the flanges

J70-036

Replace the shims and disc on one output
shaft flange and secure with two nuts.
Replace the caliper, tighten the mounting
bolts and check the centering and the run
out of the disc. The centering tolerance is
+0.25 mm {0.010 in), this can be rectified
by transferring shims from one side of the
disc to another. The disc run out should not
exceed 0.15 mm (0.006 in).

Tighten the caliper bolts to a torque of
6.78-7.60 kgffm 66.4-745 Nm (49-
55 Ib/ft).

Repeat the above operations on the
opposite side. Remove the nuts from both
discs

Place the cross-beam over the final drive,
align and replace the bolts and tighten to
the correct torque and wire lock 10.4 kgf/m,
101.68 Nm (751b/ft). Slacken the brake
feed pipes at the centre union, unseal the
brake pipes and the ports in the caliper,
align and fit the pipes and tighten the

UrJnia.

Replace the handbrake lever return springs
and invert the assembly on the bench
Position the fulcrum brackets against the
final drive unit and locate each bracket
loosely with twe setscrews. Replace the
shims between the fulcrum brackets and the
final drive unit.

Tighten the setscrews and wire lock Refit
the camber shims to the drnive shaft studs-on
one side. Fit the drive shaft on to the studs
and loosely fit the nuts, and then tighten
fully. Replace the spacer tube between the
lugs of the fulcrum bracket

Clean, Iinspect and grease the lower
wishbane bearings, thrust washer etc. Fit
new seals and offer up the wishbone
fulcrum bracket lugs and locate with dummy
shafts.

Tool No. JD14 (1, Fig. 29)

Fig. 29

Take great care not to displace any
cornponent during this operation. Drift the
dummy shafts from the fulcrum bracket with
the fulcrum shaft. Restrain the dummy
shafts to prevent spacers or thrust washers
dropping out of position
Tighten the fulcrum shaft nuts to a torque
of:
Inner 61.0-67.8 Nm, 6.23-691
kafim (46 - 50 Ib/ft).
Quter 131-14%5 Nm,
kgt/m {97 - 107 ib/ft).
Reposition the drive shaft shroud and
secure it with the clip. Line up the damper
lugs with the wishbone bosses and replace
the damper shalft, including the spacer and
tie down bracket and tighten the nuts to a
torque of 43.4 - 48.8 Nm, 4.43 - 4.97 kgf/m
{32 - 36 Ib/ft).
Replace the wishbone, drive shaft and
damper shaft on the opposite side. Replace
the bottom tie-plate and tighten the bolis
and setscrews
Replace the rear suspension unit.
Check the rear wheel camber. Bleed the
brakes and fill the final drive with oil as
necessary.

NOTE: Use Shell Super Spirax 90 or BP
Gear Qil 1453 if new gears have been
fitted:; otherwise use a recommended refill
or top up oil as specified in Section 09.

13.4-14.8

FINAL DRIVE UNIT

Overhaul

Service tools: 18G 1205, 47, SL47-1/1,
18G 134, SL 550/1, SL 14-3/1, SL 14-3/2,
SL 550-1, SL 3, 4HA, SL 550-9, SL 550-8-
1,8L47-1/1, 8L 47-1/2, 18G 1428.

Dismantling

Ensure that all lubricant is drained from the
unit and support the unitin a vice.

J151-020

Fig. 30

51-11
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Remove the ten } in AF rear cover securing
bolts {1, Fig. 30}, the cover and the gasket.
Remove the locking wire and five § in AF
bolts securing the caliper mounting bracket
on one side and withdraw the output shaft
assembly.

Repeat for the shaft on the other side.
Remove the two 3 in AF bolts (1, Fig. 31)
securing the differential bearing cap, lift out
the cap from the differential housing, repeat
for the other side.

A |
§. ;—l &M
T
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Fig. 31

Using two suitably padded levers, prise out
the differential unit. -~

Using tool 18G 1205 (1, Fig 32) 1o hold the
drive flange, remove the pinion nut and
washer and withdraw the flange (2. Fig. 32)

Using a suitable press extract the pinion
from the housing

Using tool 18G 134 remove the oil seal, ol
thrower and outer bearing cone

Examine the inner and outer bearing cups
for wear, if replacement is reguired exiract
the outer cup using tools 18G 134 and
SLB5B0/1 for inner bearing removal, carefully
tap the bearing cone out with a brass punch
in the cut-outs provided in the differential
casing and carefully coliect the shims.

Remove the pinion head bearing using tools
47 (1, Fig. 33), SL 47-1/1 (2, Fig. 33).

51-12

° Jhl 006

Fig. 33

Remove the differential side bearings using
tool Nos. 47 (1. Fig. 34), SL 14-3/2 (2,
Fig. 34} and SL 14-3/1 (3, Fig 34), and
collect the shims.

131-033

J51-008

Fig. 36

In the absence of any alignment marks (1,
Fig. 35}, scribe a line across both halves of
differential casing to facilitate reassembly.
Remove the ten Hin AF crown wheel bolts
{1, Fig. 36} and remove the crown wheel (2,
Fig. 36).

Remove the eight & in AF bolts {1, Fig. 37),
securing both halves of the differentiat
casing (2, Fig. 3/).

Remove differential side ring (3, Fig. 37}
Remove pinion side gear and pinion cross-
shafts complete with gears (4, Fig. 37).
Separate cross-shafts (5, Fig. 37).

Remove remaining side gear (6, Fig. 37)
and ring (7, Fig 37).

Exiract the remaining cluteh discs (8, Fig.
37) and plates (9, Fig. 37).

J51-04%

J51-032

Fig. 37
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Reassembling

NOTE: Before commencing assembly,
check from reference numbers and letters
that pinion and drive gear are a matched
pair.

The same serial number must be marked on
the pinion end and the outer periphery of
the crown wheel (1, Fig. 38), (e.g. 7029). If
these requirements are not met the unit
must be exchanged

Fig. 38

Prior to reassembly coat all plates and discs

with Powr-lok cil. .
Refit two Belleville clutch plates {2, Fig. 39}

so that convex sides are against differential
casing.

Refit clutch plates (4, Fig. 39) and discs (3,
Fig. 39) as shown into each half of the
casing.

Fit side ring (5, Fig. 39}

Position one side gear into ring recess (6,
Fig. 39}

Fit cross-shafts.

Refit pinion mating cross-shafts complete
with pinion gears ensuring that ramps on
the shafts coincide with the mating ramps in
the differential case (7, Fig. 39).

Assemble remaining side gear {6, Fig. 39)
and ring (7, Fig. 39).

Offer up right-hand half of differenual case
(8, Fig. 39} to flange half in accordance with
identification marks and position clutch

friction plate tongues so that they align with
grooves in differential case.

Assemble right-hand half to flange half of
differential case using eight bolts but do not
tighten at this stage (9, Fig. 39).

Tighten eight bolts to a torque of 6,05 1o
6.9 kg/m {43 to 50 Ib/ft) while drive shafts
are in position {1, Fig. 40, 1, Fig. 41). With
one drive shaft locked, the torgue to turn the
other (2, Fig. 4 1) should be between 40 b/t
and 70 Ib/ft

e.g. hold one shaft in vice soft jaws whilst
turning the other.

J51-0u6
Fig. 40

NOTE: Ensure that prior to assembly the
crown wheel mounting face is free from
damage or burrs, particularly on the edge:
should any burrs be left on the carrier they
must be removed with an oil stone prior to
fitment of the crown wheel.

Fit the crown wheel to the carrier
diametrically using the ten bolts and tab
washers, torque up the bolts to 10,78 to
12.4 kgf/m (77 10 88 th/fft).

Thickness of shims required n the
installation of the differential side bearings
is determined as follows:

Fit the differential side bearings {1, Fig. 42}
using tools 18G 134 (2, Fig.42) and
SL 550-1 (3, Fig. 42) without the shims
ontwo the differential case. making sure that

J51-0324

[ J51- 047

the bearings and housing are perfectly
clean

Place the differential assembly with the
bearings in their housing into the differential
case without the pinion in position.

Fig. 43

51-13
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Install a dial indicater gauge setting the
button against the back face of the crown
wheel {1, Fig. 43)

Inserting two levers between housing and
the bearing cups, move the differential
assembly to one side of the carrier.

Set the dial indicator to zero.

Move the assembly to the other side and
record indicator reading, giving total
clearance between bearings, as now
assemnbled, and abutment faces of the gear
carrier housing.

Jo1-C28

A1

J51-012
Fig. 45

Remove differential assembly from the gear
carrier.

Re-install the pinion outer bearing cup using
tools 18G 134 (1, Fig.44 & 45} and
SL550-8 {2, Fig. 44 & 45).

Fit the inner bearing cup {1, Fig. 46) and
shims using tools 18G 134 and SL 550-9
(2, Fig. 46).

51-14

51026

ess bear one onto the pinion
using tools 47 (1, Fig. 47), SL47-1/1 (2,
Fig. 47) and SL 47-1/2 (3, Fig. 47).

Press the inner bearing o

|
¥

Fig. 47

NOTE: The hypoid drive pinion must be
correctly adjusted before attempting further
assembly, the greatest care being taken to
ensure accuracy,

The correct pinion setting is marked on the
ground end of the pinion. The matched
assembly serial number is also marked on
the periphery of the crown wheel, and care
should be taken to keep similarly marked
gears and pinions in their matched sets as
each pair is lapped together before
despatch from the factory. The letter on the
ieft is a production code letter and has no
significance relative {0 assembly or servicing
of any axle. The letter and figure on the right
refer to the tolerance on offset or pinion
drop dimension, which is stamped on the
cover facing of the gear carrier housing. The
number at the bottom gives the cone setling
distance of the pinion and may be Zero {0},
Plus (+) or Minus (—). (Fig. 48).

ﬁ____,

J51 013

Fig. 48

When correctly adjusted a pinion marked
Zero will be at the zero cone setting
distance dimension which is 686,67 mm
(2.6251n) {ie. from the centre line of the
gear to the face on the small end of the
pinion. A pinion marked Plus two {+2]
should be adjusted to the nominal {or Zero)
cone setting plus 0,0608 mm (0.002 in)
and a pinion marked Minus two {—2) to the
cone setting distance minus 0,0508 mm
{0002 in). Thus for a pinion marked Minus
two (—2) the distance from the centre of the
drive gear to the face of the pinion should
be 66,619mm ie. 66,67 -0,0508mm
(2623 in e 2.625-0.002in) and for a
pinion marked Plus three (+3) the cone
setting distance should be 66,746 mm
(2.628 in). Place pinion, together with inner
bearing cone, into gear carrier.
A Pinion drop 38,1 mm (1.5 in}

B Zero cone setting 66,67 mm

(2625 in}

C Mounting distance 108,52 mm

(4.312in)

D Centre line to bearing housing
139,57 mm (5. 495in} to

139,83 mm (5.505 in},

U,.q. _PINION

1
I

Fig. 49

Js1l 0la
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Turn carrier over and support pinion with a
suitable block of wood for. convenience
before attempting further assembly.

Fit pinion outer bearing cone, companion
flange, washer and nut only, omitting the
collapsible spacer, oil thrower and oil seal,
and tighten nut to remove all backlash.
Check pinion setting distance by means of
gauge tool SL3 {1, Fig. 5O).

= ,
1 \\ 2 505

Adjust bracket carrying dial indicator using
4HA setting block (2, Fig. 50} and set dial
face to zero.

Check pinion setting by taking a dial
indicator reading on the differentail bearing
bore with the assembly firmly seated on the
ground face of the pinion (3, Fig. 50). The
correct reading will be the minimum
obtained; that is, when the indicator spindle
is at the bottom of the bore. Slight
movement of the assembly will enable the
correct reading to be easlly ascertained. The
dial indicator shows the deviation of the
pinion setting from the zero cone setting
and it is important to note the direction of
any such deviation as well as the
magnitude.

If pinion setting is incorrect it 1S necessary to
dismantle the pinion assembly and remove
the pinion inner bearing cup. Add or remove
shims as required from the pack locating
the bearing cup and re-install the shim pack
and bearing cup. Adjusting shims are
available 0 thicknesses of 0,076 mm,

0,127 mm and 0254 mm  {0.003in,
0.005in and 0.010in). Repeat setting
operations  until  satisfactory result is

obtained.

Extract pinion shaft from gear carrier far
enough to enable the outer bearing cone to
be removed from the pinion.

Fit the collapsible spacer to the pinion
ensuring  that it seats firmly on the
machined shoulder on the pinion shaft
Insert pinion into gear carrier.

Refit the outer Bearing cone, oil thrower and
using tool 18G 1428 (1, Fig. 51) fit the oil
seal.

Lightly grease the splines of the pinion shaft
and fit the flange. Fit a new washer, convex
face outermost. Fit, but DO NOT tighten the
flange retaining nut.

Begin tightening the flange nut, stopping at
frequent intervals to check the torque
required 1o turn the pinion, using the string
and spring balance, until the required
torque is obtained.

J5t-0ne

Fig. 51

The flange nut may have to be tightened to
as much as 18 kgffm (130 Ibf/ft}

Torque required to turn pinion bearings and
oll seal

Old bearings — 0,20 to 0,28 kgf/m {20 t0
25 ibf/in).

New bearings — 0.35 10 0,46 kgf/m {30 10
40 1bffin)

Note the actual figure required to turn the
pinion

If the above values are exceeded a new
collapsible spacer must be fitted. ON NO
account must the nut be slackened off and
retightenad as the collapsed spacer will not
then sufficiently clamp the bearing cones
Place differential assembly complete with
side bearings but less shims, in the housing.
Ensure that bearings and housing are
perfectly clean.

Using the shim pack previously selected,
vary the shim thicknesses belween each
bearing cup and the carrier face to achieve a
backlash of 0,15 to 0,25 mm (0.006 to
0.010 in) measured at the outer edge of the
ring gear (Fig. 52)

Add an additional 0,07 mm (0.003 in) shim
to each pack and carefully note from which
side of the differential case the pack was
reimaoved ‘

Remove the bearing cups and cones from
the differential case using SL 14-3/2 and SL
14-3/1.

Fit appropriate shin pack to the differential
case and refit the bearing cone.

Ensure that the matching shim pack and
cone are fitted to the same side of the
differential housing that they were removed
from.

JSHOMA

Fig. 62

Lower differential assembly into position
lightly tapping the bearings home with a
hide hammer.

NOTE: Ensure that gear teeth are led into
mesh with those of the pinion. Careless
handling at this stage may result in bruising
the gear teeth. Removal of the consequent
damage can only be partially successful and
will result in inferior performance.

When refitting side bearing caps, ensure
that position of the numerals marked on
gear carrier housing face and side bearing
cap coincide (1, Fig. b3).

Tighten cap bolts to a torque of 8,82 to
10,08 kg/m (63 to 72 Ib/fl} {2, Fig. 53}

ST TA
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Jal 006

Fig. 53

Mounl & dial indicator on gear carrier
housing with the button against back face of
gear (1. Fig. b4).

51018
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Turn pinion by hand and check run out on
back face of gear. Run out should not
exceed 0,13 mm (0.005in). If run out
excessive, strip the assembly and rectify by
cleaning the surfaces locating the drive
gear. Any burrs on these surfaces must be
removed.

Remount dial indicator on gear carrier

housing with button tangentially against one
of drive gear teeth (1, Fig. 65},

Fig. 55

Move drive gear by hand to check backlash
which should be 0.15 te 0,25 mm {0.006 to
0.010 in). If backlash is not to specification,
transfer the necessary shims from one side
of the differential case to the other to obtain
the desired setting. Check backlash in at
least four positions of drive gear, ensuring

that backlash is always greater than
0.15 mm {0.006 in}.
O O
1
151- 0364
Fig. 56

51-16

Check that the torque to turn the input
flange is 1.4 10 2,8 kgf/m (10 to 20 Ibffin]
additional to the torque measured
previously to turn the pinion (page 51-15b)

Smear cover flange only with Welseal
jointing compound, place gasket on final
drive casing, place cover over gasket and
insert two balts to retain, coating threads
with Loctite.

Replace remaining eight bolts, coating
threads with Loctite and replace the tabs.
Tighten screws by diagonal selection to
correct torque 2.1 to 2.8 kgf/m {15 1o 20
Ibf/ft).

Refit both oulput shaft assemblies {1,

Fig. 56) and torgue the bolts to 8.4 to 2,66
kgf/m {60 1o B9 Ibf/ft), replace the dran
plug and refit the drive unit (o the cross-
member (1, Fig. 57).

d47 OOS5A

Fig. 67

Secure with bolts (4, Fig. 68} torgue and
lockwire {2, Fig. B8), ensuring that when
lockwired, the wire is tightening the bolts.

1

After refitting the unit to the vehicle fill with
new oil
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INTRODUCTION

This Service Manual covers the Jaguar XJ-S 3.6 and XJ-SC 3.6. It is primarily designed to assist skilled technicians in the efficient repair and‘
maintenance of this range of Jaguar cars

Using the appropriate service tools and carrying out the procedures as detailed will enable the operations to be completed within the tirme
stated in the "Repair Operation Times'.

The Service Manual has been produced in 9 separate books: this allows the information to be distributed throughout the specialist areas of the
modern service facility.

A table of contents in Book 1 lists the major components and systems together with the section and book numbers. The cover of each book
depicts graphically and numerically the sections contained within that book

The title page of each book carries the part numbers required 1o order replacement books, binders or complete Service Manuals. This can be
done through the normal channels.

The contents section of each book lists the repair operations in the section or sections contained within that book. Fach operation is given an
operation number that corresponds with those listed in the Repair Operation Times.

The method described on the page number listed against the operation will be the one we consider will meet the requirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times.

Where no page number is given against an operation, we feel that the method is so obvious as to warrant no explanation. It is, however,
included so that a warranty time can be given in the Repair Operation Times.

Extensive research has gone into the diagnosis of faults and where appropriate this is covered in the various areas of the manual. By following
the sequence of the diagnosis charts, speedy isolation of faults may be expected, and consequent correction will reduce the vehicle off-the-road
time to the minimum.

Service Tools
Where performance of an operation requires the use of a service tool the tool number is quoted under the operation heading and is repeated in,
or following, the instruction involving its use. A list of all necessary tools is included in Beok 1, Section 99.

References
References to the LH or RH side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbols is given in Book 1, Section 01

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points congcerning repairs and the fitting of replacement parts and accessories.

1. Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. In certain territories, legislation prohibits the
fitting of parts not to the vehicle manufacturer’s specification.

2. Torgue wrench setting figures given in this Service Manual must be strictly adhered to.

Locking devices, where speciffed, must be fitted If the effiency of a locking device is impaired during removal it must be replaced.

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location an the vehicle conform to
mandatory requirements existing in their country of origin.

5. The vehicle warranty may be invalidated by the fitting of other than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty.

8. Jaguar Distributors and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION
Purchasers are advised that the specification details set out in this Manual apply 10 a range of vehicles and not to any one. For the specification
of a particular vehicle, purchasers should consult their Distributor or Dealer

The Manufacturers reserve the right to vary their specifications with or without natice, and at such times and in such manner as they think fit.
Major as well as minor changes may be involved in accordance with the Manufacturer's policy of constant product improvement.

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manual is supplied, shali in any circumstances be held liabie for any inaccuracy or the consequences thereof,

COPYRIGHT

© Jaguar Cars Ltd. 1983

All rignts reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form, elsctronic,
mechanical. photocopying, recording or other means without pricr written permission of Jaguar Cars Lid., Service Department, Radford,
Coventry CV6 3GB .
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STEERING

CONTENTS

Operation

Camber angle — Checkand adjust .. ... ...
Castor angle — Check and adjust ... ... .

Controlvalve and pinion — Benew ... ... .
Control valve and pinion, upper seal — Renew .. ..... .. ... ... ... ... ..

Front wheel alignment — Check and adjust ............ ... ..

Lower steering column seal — ReNew .. ... ... . i
Lower steering column—Renew . .. ... ... .
Universal joint — RBNBW ... ...

Power steeringrack— Overhaul ... ..
Control valve housing, portingerts — Renew .................. ...
Power steering rack — Remove andrefit ... ...

Power steering rack, pinion clearance — Check and adjust . ........................

eIV 00 . o

Steering arm — RBNBW .. ... e

Steering pump — Overhaul ... . e
Steering pump — Remove andrefit ... ... .

Symptom and diagnosis chart . ... ...
System bleading . . .

Sy M LS NG - ..o

Tierod ball joints — Renew ... .. ...
Tierod gaiters — Renew . ... . ...
Tie rod inner ball joint—Renew .. .. ... .. .
Tie rod outer ball joint— Renew .. ...............

Torque Wrench SETHNGS ..o

Upper steering column ~—— RENEW ... ... e
Adjusting clamp.— Qverhaul ... ... .
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Steering wheel pad — Removeandrefit ... ... ... . .o
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TORQUE WRENCH SETTINGS

TIGHTENING TORQUE

SPANNER
ITEM DESCRIPTION SIZE Nm koffcm Ibf/ft
Collet adaptor pinchbolt . ... . ... ... .. . +in UNF LinAF 13510 16,2 1.4 101,67 10t 12
Collet adaptor retaining screw locknut . . . . .. % in UNF nut & in AF 8110 9.5 0.8100,98 67
Hydraulic hose to outlet port of steering pump . . . . | — 16 mm 2010 35 2,110 3.6 156 to 26
Hydraulic pipe connections to steering rack . . . . . 5 In UNF 3in AF 8to15 0,83t0 1,56 59t 11
Inner balljoint assembly toragkbar . . . . .. .. — — 60t 74 6,2 to 7.54 443 to 54.6
Qutlet portto steering pump . . . . . . . . ... . M16 26 mm 50 to 70 5310724 38to b2
Quter balljoint focknut . . . . . .. ... — — b2 to 68 5610 6.9 3856to5h04
Pinion housing torack end housing . . . . . . . ... — 13 mm 7t0 10,5 0,751t0 1,1 52tw7.7
Steering arm to stub axle carrier . . ... .. .. ... M12 — 67.8t0 74,5 6,910 7.7 50 to b5
Steering pump adaptortoengine . . . ... ... .. M8 10 mm 231027 241028 171020
Steerir-lg pumptoadaptor ... ... M10 bolt 13 mm 49 to b4 hto 5.6 36t 40
Steering rack mounting to subframe . . . . . . . & in UNF 3 in AF 1910 24,4 1,951t0 2,62 141018
Steering rack damper adjuster locknut . . . . . .. — — 361t 67 3,71t06.85 265t 494
Steering rack damper plate securing bolts . . . . .. _ — 19to 24,4 1,95 1to 2,52 14t0 18
Universal jointpinch bolts . . . . .. .. .. .. ... & in UNF 1in AF 19to 24,4 1,95 t0 2,62 14t0 18
Upper steering column longitudinal strut to vertical strut — JinAF 10.8t0 13,6 1,12t0 1.4 8to 10
Upper stesering column lowear mounting and
longitudinal struttobody . . . . . ... & in UNF bolt 1in AF 19to0 24,4 1,95t0 2,62 141018
Upper stesring column to vertical strut . . . . . . .. & in UNF bolt 3in AF 19to24.4 1.8510 2,62 141018
Upper steering column transverse strut to vertical strut . | & in UNF bolt 3 In AF 1910 24.4 1.96t0 2,52 T4to 18
Upper steering column vertical strut to bracket . . . . . 55 in UNF 3in AF 1910 24,4 1.96t0 2,62 141018
Upper steering column vertical strut bracket to body Zin UNF 1in AF 1910 24.4 1.96t0 2,62 141018
Steering rack end housing ringnut . . .~ . .. .. — — 1191t0 170 12,3t0 17,6 87.8to 1254
Steering rack end housing locating screw . . . . . . -— — 10to 17 1,1t0 1.8 7.4t012.50
Steeringwheeltoshaft . .. ... ... 2in UNF nut RinAF | 34t043.4 3.5t 4b 25 to 32

SERVICE TOOLS

Bali joint separator JD.24

‘C" nut spanner 5.35656

Camber gauge

Castor gauge

Circlip pliers

Compression sleeve 606603

Dial test indicator

Drive dog remover/repfaéer 18G 1445

Expansion sleeve 606602

Pipe connection plugs

Pressure gauge JD.10

Rack centralising tool 12287 or
18G 1466

Rack checking fixture

Seal saver 1851259

Suspension setting links JD.26B

Tap JD.10—2

Wheel alignment equipment
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STEERING

DESCRIPTION

A power assisted steering rack and pinion
‘assembly is mounted to the front
crossmember with rubber damping bushes.
The power assisted steering rack differs
from the un-assisted type of rack; a single
piston is fitted to the rack bar, operating in

straight ahead position, low ol pressure is
applied to each side of the piston. As the
steering wheel is turned, a small torsion bar,
within the control valve/pinion assembly
allows a few degrees of rotation before
actually turning the pinion. This rotation s
used 1o open and close ports in the control

Hydraulic pressure 1s provided by a vane-
type, non-submerged pump, driven directly
from the engine auxiliary shaft.

To prevent the hydraulic pressure from
exceeding 84,4 kgffem? {1200 Ibf/in? a
flow control valve is fitted to the outlet port
of the pump.

valve, 10 ensure that as the torsien bar is
twisted, the hydraulic pressure directed to
one side of the piston is also increased,
from 2.8 kgf/em? (40 IbH/in?) ta a maximum
of 84,4 kgffcm? (1200 Ib#/in?), returning to

an enclosed cylinder. The pinion housing is
replaced by a control valve/pinion assembly
with a combined pinion shaft and spool
assernbly. This directs hydraulic pressure to
the appropriate side of the rack piston, thus

providing power assistance when the minimum when the load on the torsion bar
steering wheel is turned from the steering wheel is zero. The
Qil flow through the control valve s increase in pressure being proporticnal 1o

continucus; when the wheels are in the the twist in the torsion bar.

DATA
Caslor angle ... . e 34° £ 1° positive
Camber angle — Fromt ... 1° + +° negative {both front wheels to be within %°

of each other}

Oto 3,18 mm (O to §in) toe in
2.75

146,46 mm {5.77 in)

Front wheel alignment .
5Number ofturng, focktolock ...
Totalstroke ofrack ...

Rack ‘pull through load’, with a feed pressure of 2,11 kgf/em? (30 lof/in?) and a pump flow of 9,45 litres/min {2.08 gal/min} is to be 18.1 kg
(40 1b) max, 13.6 kg (30 Ib) min.

Maximum axial lift of inner ball joint ... .. . 0,0127 10 0,0762 mm {0.0005 to 0.0030 in}
Rack pinion inclination ... . . 22°
Tie rod articulation, maximum force ... . 4 Nm (36 Ibin)
Rack pimion — nfet ports . ... 0.500in — 20 UNF

— outlet ports ... 0625 — 18 UNF
Quantity of grease from dry.
Specification ..
Rack and piniontooth area ............. ...
Bellows —each ............... ... .. AU [P

Lithium based grease
42,5t0 57 grammes (1.5 tc 2 oz)
57 grammes {2 0z)

Power Steering Pump

19.04 to 19,056 mm (0.7496 10 0.7500 in)

18.986 10 18,014 mm {0.7475 10 0.7486 in)

77.34 10 84,37 kgf/em? (1100 to 1200 Ibf/in?)

S.AE Automatic Transmission Fluid Type A or Dexron R

=N
H €

External diameter of shaft............ ...
Internai diameter ofdrive dog ... ...
Relief valve operating pressure ... ...
Power steering fluid ... .

M DIVMENSIONAL DATA —
“STEERING ARM (Fig. 1)

o

A 8231082.8mm{3.24t03.26in}

B 79,7310 80,24 mm {3.13910 3.169 in)
C.53,341t063,85mm(2.10to 2.12 in}
D.17,7810 18,29 mm {0.70t0 Q.72 in) A
E 5893105944 mm {23210 2.34in)

F. 1353810 135,89 mm (6.33 t0 5.35 )

157-0%2

Fig. 1
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STEERING

SYMPTON AND DIAGNOSIS CHART

SYMPTOM

CAUSE

CURE

External oil leaks from steering
rack unit

Damaged or worn seals.
Loose unions
Damaged union sealing washers

Replace seals.
Tighten unions.
Replace sealing washers.

Qil leak at pump shaft.

Damaged shaft seal

Replace shaft seal.

Qil leak at high pressure outlet
union.

Loose or damaged unioh.
Damaged pipe end.

Tighten union.
Replace pipe.

Oil leak at low pressure inlet
connection.

Loose or damaged hose connection

Rernove and refit or renew hose and chip

Oil overflowing reservoir cap.

Reservoir overfull.

Sticking flow controfl valve (closed).

Reduce level in reservoir.
Remove valve, renew and refit.

Noise from hydraulic system.

Alr In system.

Bleed system.

Noise from pump.

Worn drive coupling.
internal wear and damage.

Renew coupling.

T

MNyock o] )
uveimau pump.

Noise from rack {rattling}.

Worn rack and pinion gears.
Worn inner ball joints.
Universal joint loose.

Adjust rack damper.
Repiace inner ball joints.
Tighten clamping bolts

Steering veering to left or right.

Unbalanced tyre pressures.
Incorrect tyres fitted.
Incorrect geometry
Steering unit out of trim

Inflate t¢ correct pressure.

Fit tyres of carrect specification

Reset geometry to correct specification
Replace valve and pinion assembly.

Heavy steering when driving.

Low tyre pressures.
Tightness in steering column.
Tightness in steering joints

inflate to correct specification.
Grease or replace.
Grease or renew Joints.

Heavy steering when parking.

Low tyre pressures.

Tightness in steering column.
Tightness in steering joints
Restricted hose.

Sticking flow control valve (open).
internal leaks in steering unit.

Inflate to correct specification.
Grease or replace.

Grease or renew joints.
Replace hose.

Remove and renew valve,
Replace seals

Steering effort too light.

Valve torsion bar dowel pins worn.
Valve torsion bar broken.

Replace valve assembly.
Replace valve assembly.

Momentary increase in effort
when the steering wheel is turned

uickly

Low fluid level.
High internal leakage.

Top up fluid reservoir.
Qverhaul steernng pump.

Jerky steering, especially
when parking

Low fluid tevel.
insufficient pump pressure.
Sticking flow control vaive.

Top up fluid reservoir.
Check flow valve/overhaut pump
Check and rectify.
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STEERING

SYSTEM TESTING

Service Tools: Tap JD10-2, Pressure gauge
JD 10.

Before commencing the test procedure,
ensure that the fluid in the reservoir is free
from froth, and that the level is correct.

Fit the pressure gauge {1, Fig.2) in the
pressure line from the pump.
NOTE: The gauge must read to 100
kgf/cm? (1500 Ibf/in?).
00
.
. et
A
f
——
1
157 00}
Fig. 2

Start the engine and allow it to idle. Turn the
steering wheel to full lock and continue to
Increase steering effort, until the pressure
recorded on the gauge ceases to increase.
Check that the recorded pressure is
between 77.55 and 84.4 kgf/om? (1100
and 1200 Ibf/in?).

NOTE: If the pressure is below 77.5
kgf/cm? {1100 Ibf/cm?) at idle, but rises to
the correct value when the engine speed is
increased, then a defective pump control
valve, or excessive internal leakage in the
rack and pinion unit is indicated.

Carry out the fcllowing test to establish the
location of the fault.

c O
e
2 %
1 (o
— @
2 1
157 002
Fig. 3

Fit the tap JD 10-2 (2, Fig. 3) bstween the
pump and the pressure gauge (1, Fig. 3),
arranged as shown so that the pressure
gatuge will at all times be connected to the
pump but the rack unit can be iscfated.

With the tap in the ‘Open’ position, start the
engine and allow it to idle. Turn the steering
wheel to full lock. Check the reading on the
gauge which should be in excess of 77.5
kgifcm? (1100 Ibf/in?).

If the pressure does not reach this figure,
CLOSE THE TAP iIMMEDIATELY, noting the
reading on the gauge as the tap reaches the
‘OFF position.

CAUTION: Do NOT keep the tap closed
for any longer than 5 seconds when the
engine is running.

If the reading on the gauge increases when
the tap is closed to at least 77.5 kgf/em?
{1100 Ibffin?}, then leaks are confined to the
steering unit, which reguires overhauling.

If the reading on the gauge exceeds 84.4
kgffem? (1200 Ibf/in?), remove the pump
discharge port and withdraw the spring and
control valve assembly.

Inspect the small hemispherical gauge filter
located at the inner end of the control valve.
If blocked, clean using compressed air. Refit
the control valve, spring and discharge port.

POWER STEERING SYSTEM

Bleed

The presence of any air in the system will
cause the steering to be lumpy and erré tic:
Air can be removed by the following
method:

Fill the fluid reservoir to the full mark; start
the engine and turn the steering wheel from
lock to lock; avoid the steering lock stops.
Keep a constant check on the fluid level in
the reservoir and top up as necessary.
Position the wheels in the straight ahead
position and allow the engine to continue to
idle for a few minutes.

Switch off the engine, allow the systerm to
settle and recheck the fluid level; add fluid
as necessary.

Use only fluid of the carrect specification.

CASTOR ANGLE/CAMBER
ANGLE

Service Tools: JD 25B Suspension links.
Camber and castor angle checking gauges.

CAUTION: Before checking, examine all
rubber/steel bushes for deterioration or
distortion. Check upper and lower
wishbone ball joints for excessive play.
Check shock absorbers for leaks and
mountings for security.

The two operations reqguire the vehicle to be
set up in a mid-laden condition. This can be
done as follows:

Ensure that the car is standing on level
ground and inflate the tyres to the correct
pressure; check that the standing heights
are equal on both sides of the car, and the
front wheeis are in the straight-ahead
position.

Make up two front suspensicn tubes to the
dimensions shown (Fig. 4).

Compress the front suspension and insert
the setting tubes under the upper
wishbones, adjacent to the rebound stop
rubbers and over the brackets welded to the
hottom of the "turrets’. This lacks the front
suspension in the mid-laden condttion.

Lock the rear suspension in the mid-laden
condition using the suspension links, service
toot JD 25B.

11.1mm 11.1mm
(716in) (718in)
- T
44.45mm 10 SW.G.
{134in) dia 3.28mm

{1.28in}

91.3mm
{3.19/32in)

Fig. 4

For each side, compress the suspension,
pass the hooked end of service tool JD 268
through the lower hole in the rear mounting
and fit the looped end over the rear pivot nut
(Fig. b).

166-003
Fig. 5

Castor angle — check and adjust

Using the castor angle checking gauge,
check the castor angle. Refer to the Data for
correct setting.

To adjust, slacken the two bolts, on each
side, securing the upper wishbone members
1o the upper ball joints.

Transpose shims, which can now be lifted
out, from front to rear or vice versa, to

reduce or increase the castor angle

respectively (Fig. 6).

Fig. &

Transposing one shim 1,6 mm (0.0825 in)
thick will alter the castor angle by
approximately §°.
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After adjusting the castor angle to the
correct figure, tighten the bolts to the
correct torque. Check the front wheel
alignment and adjust if necessary.

Camber angle — check and adjust

Using the camber angle checking gauge,
check the camber angle. Refer to data for
the correct settings.

Rotate the road wheels through 180° and
re-check.

To adjust, slacken the nuts and bolts
securing the upper wishbone inner pivots to
the cross member turrets.

Add or remove shims between the pivot
shafts and cross member turrets to reduce
or increase the camber angle (Fig. 7).

Fig. 7

Shims are available in 0,8 mm {3 in},
1.6 mm {5 in) and 3,2 mm ( in) thickness.
A change of 1,6 mm (fin} in shim
thickness will alter the camber angle by
approximately +°.

NOTE: It is necessary to partly withdraw
the bolts to change the shims, so only one
bolt of a pair should be shimmed at a time.
It is important that an equal thickness of
shims should be changed on front and rear
bolts, otherwise the castor angle will be
affected.

Tighten all the bolts and nuts to the correct
torgue, and re-check the camber angle.
Check the front wheel alignment and adjust
if necessary.

FRONT WHEEL ALIGNMENT

Check and adjust

Service Tool: Centralising toal 18G 1466
{was Jaguar Parts Issue 12297)

Check

inflate the tyres to the correct pressures.
Set the front wheels in the straight-ahead
position.

J57 003

Remove the grease nipple from the rack
adjuster pad (1, Fig. 8).

Insert the centralizing toot (2, Fig. 8) and
adjust the position of the rack until reduced
tip of the tool enters the locating hole in the
rack.

Check the alignment by using light beam
equipment or an approved track setting
gauge.

NOTE: As a front wheel alignment check is
called for in the Option Service of the
Maintenance Summary, very little variation
from specified figures for the whesl
alignment is to be expected: if, however, a
discrepancy of as much as 3 mm (3 in) from
specified limits is recorded, accidental
damage to a steering lever may have
occurred and the following check must be
carried out, on both levers.

Remove the steering levers.

Accurately check the dimensions of each
lever against those quoted in the Data and
Fig. 1.

Reject for scrap and replace any lever with

dimensions outside the limits quoted.

WARNING: IT IS ABSOLUTELY
FORBIDDEN TO ATTEMPT TO
STRAIGHTEN A DAMAGED STEERING
ARM. IT MUST BE REPLACED.

If both steering levers are within limits, a
discrepancy in alignment figures may be
due to the distortion of the upper or lower
wishbones, or the end of the stub axle
carriers {vertical links) Dimensioned
drawings of these parts for checking
purposes, are given in Group 60.

Adjust

Slacken the locknuts at the outer end of
each tie-rod.

Release the clips securing the outer ends of
the gaiters to the tie-rods.

Turn the tie-rods by an equal amount until
the alignment of the wheels is correct.
Tighten the locknuts to the figure quoted in
the torque wrench setting table while
helding the track rod end spanner flats.
Re-check the alignment.

Ensure that the gaiters are not twisted and
re-tighten the clips.

Remove the centralising tool {2, Fig. 8) and
refit the grease nipple.

STEERING RACK PINION
CLEARANCE

Check and adjust

Service Tools: Ball joint separator JD 24,
Dial test indicator.

The correct clearance should allow smooth
travel of the rack, without binding.

The maximum clearance between the rack
and the pinion should not exceed 0.25 mm
(0.0101in).

The clearance is measured from beneath
the car.

Detach the outer ball joint on the tie rod
nearest to the pinion, from the steering arm,
using Service Tool JD 24 (Fig. 9).

NOTE: It may be necessary to substitute a
2 in long 4 in UNF socket headed (grub)
screw for the existing bolts of JD 24.

Fig. 9

Remove the grease nipp'2 (1, Fig. 10) from
the rack damper threaded plug and insert
the stem of a dial test indicator through the
grease nipple hole to contact the back of the
rack shaft. Secure the gauge to the rack.
Zero the gauge.

Fig. 10

Firmly grip the tie rod inner ball joint
assembly, nearest to the pinion, and move it
away from the pinion, towards the rack
damper assembly; note the reading on the
gauge.

If the clearance is excessive and adjustment
is required, release the locknut (2, Fig. 10},
screw in the plug (3. Fig. 10) until firm
resistance is felt. Back off th of a turn and
tighten the locknut; re-check the pinion to
rack clearance.

Move the rack through its full travel. If
binding oceurs at any point, slightly increase
the clearance and re-check.

When the correct clearance is achieved,
fully tighten the locknut and refit the grease
nipple.

Connect the tie rod outer ball joint to the
steering arm.

Check the front wheel alignment; adjust as
necessary.
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CONTROL VALVE AND
PINION

Renew

Service Tool: Pinion Housing Seal Saver
18G 1259.

It is possible to remove the control valve and
pinion assembly without removing the rack.
Extreme care must be taken to prevent
contamination from entering the rack
housing whilst the pinion is removed.

Place the car on a ramp or over a pit.

Mark the relationship of the steering column
universal joint to the upper and lower
columns, remove the steering column
universal joint.

Mark the relationship of the lower column to
the rack pinion and remove the lower
column.

Thoroughly clean the pinicn housing.
Remove the wawy washer and the dust
shield from the pinion.

Disconnect the rack feed hose from the
pinion housing and drain the fluid into a
suitable container.

Upper Seal

The upper seal can be renewed without
removing the control valve and pinion
assembly from the rack.

1 2 3

J57 012

Remove the circlip (1, Fig. 11) seal retainer
{2, Fig. 11} and seal (3, Fig. 11} from the
pinion housing.

Position the seal saver, Service Tool
18G 1259, over the serrations on the
pinion. Fit a new seal, grooved face
downwards. Ensure that the flange fits
snugly in the recess. Fit the seal retainer
with the rubber side and lip outermost. Fit
the circlip, ensure that it is seated fully in the
groove. Remove the Service Tool,

Control Valve and Pinion

Disconnect the hydraulic pipe unions from
the pinion valve housing and remove the
pipes (1, Fig. 12},

Remove the three self locking nuts {2,
Fig. 12) securing the pinion valve housing to
the steering rack.

Undo the rack damper pad locknut and
slacken the rack damper threaded plug (3,
Fig. 12) one turn.

Mark the position of the pinion shaft in
relation to the valve housing (4, Fig. 12].
Remove the control valve and pinion
assembly.

Do NOT move the front wheels or turn the
steering wheel until the pinion assembly is
refitted.

J57 019

Fig. 12

Remave and discard the "U’ section seal and
clean the sealing faces.

Fit a new 'U’" section seal to the pinion rack
housing, ensure that the grooves in the seal
face upwards and that the seal flange fils
snugly in the groove.

Grease the pinion teeth with the correct
specification grease.

Fit the pinion valve housing to the rack
ensure that the pinion shaft is in the correct
position in the housing as previcusly
marked.

Fit and tighten the three self locking nuts
securing the pinion valve housing to the
rack.

Reset the rack damper adjuster plug and
tighten the locknut.

Refitting

Refit the lower steering column to the rack
pinion and the universal joint to the upper
and iower columns. Note the previously
marked positions. Fit and tighten the pinch
bolts.

Refit the hydraulic pipes and the rack feed
hose.

Fill the system 1o the correct fevel with the
fluid of the correct specification and bleed
the system.

Check for leaks.

TIE ROD BALL JOINTS

Renew
Service Tool: Ball Joint Separator JD 24.

The inner ball joint is only supplied as a
complete assembly. To renew the inner ball
joint, it is necessary to remove the outer ball
joint and locknut first.

To assist in the initial setting of the front
wheel alignment prior to dismantling,
measure the distance between the centres
of the inner and outer ball joints.

The front wheel alignment must be checked
after renewing either ball joint, as it is
difficult to ensure that the length between
the ball joint centres is not altered.

Outer Ball Joint

Remove the self locking nut securing the
outer ball joint to the steering arm. Use
Service Tool JD 24 (Fig. 13} to detach the
ball joint.

NOTE: It may be necessary 1o substitute a
2in long 4in UNF socket headed (grub)
screw, for the existing bolt of JD 24.

157 03A

Release the outer ball joint locknut. Do not
run the kocknut along the thread. Unscrew
the ball joint from the tie rod.

Screw on the replacement ball joint up ta
the locknut. This gives an approximate
setting prior ¢ checking the front wheel
alignment.

Refit the ball joint to the steering arm and
secure using a new self locking nut.

Check and adjust the front wheel alignment.

Inner Ball Joint

Release the outer ball joint from the steering
arm and remove the ball joint and locknut
from the tie rod.

Release the clips {1, Fig. 14) securing the
rubber gaiter to the steering rack housing
and tie rod. Withdraw the rubber gaiter {2,
Fig. 14).

Check for splits or perishing.

J57-048

Fig. 14

Knock back the tab washer (3, Fig. 14) and
unscrew the inner ball joint and tie rod
assembly (4, Fig, 14) from the rack bar.
Collect the spring and packing washer {5 &
6, Fig. 14).

Fit the new inner ball joint assembly to the
rack bar, with a new tab washer. Bend over
the tab washer.

Coat the inner ball joint with 60 g (2 oz} of
the recommended grease and refit the
gaiter. Secure with the clips.

Refit the outer ball joint and secure to the
steering arm.

Check and adjust the front wheel alignment.
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STEERING ARM
Renew

Service Tool: Ball Joint Separator JD 24.

Jack up the front of the car and support on
stands.

Remove the self locking nut {1, Fig. 16}
securing the tie rod outer ball joint to the
steering arm. Detach the ball joint using
Service Tool JD 24 (Fig. 15).

JITGL3A

Fig. 15
NOTE: It may be necessary to substitute a
2in long 1in UNF socket headed (grub)
screw for the existing bolt of JD 24.

Cut and remove the locking wire (2, Fig. 16)
securing the steering arm mounting bolts,
remove the bolts (3, Fig. 16). Make a record
of the number and position of any shims
fitted between the steering arm and the
brake caliper.

Check the steering arm against the
dimensions given in Fig. 16. No attempt
should be made to straighten a damaged
steering arm. IT MUST BE REPLACED.

Fit the steering arm and secure with the
bolts. Tighten to correct torque and
wirelock.

57—8

NOTE: Ensure that any shims between the
steering arm and brake caliper are refitted
in their original positions.

Check and adust the front wheel alignment.

UPPER STEERING COLUMN

Renew

Removing the Steering Wheel

Assembly

Disconnect the battery earth cable.

Remove the three screws securing the
steering column lower switch cover and
remove the cover.

Slacken the locknut (1, Fig. 17} and release
the grub screw (2, Fig. 17), in the collet
adaptor, two complete turns.

157 066

Fig. 17
Centralise the front wheels and mark the
relationship of the steering wheel to the
steering column upper switch cover.
Remove the clamp bolt and nyloc nut
securing the collet adaptor to the steering
column.
Withdraw the steering wheel complete with
the lock ring collar and adjuster assembly.

Dismantling the Steering Column
Adjusting Clamp

Unscrew the two self focking screws
securing the horn pad to the steering wheel.
Unscrew the nylon nut from the top of the
steering wheel shaft and remove it
withdrawing the horn contact tube with it.
Remove the self locking nut and plain
washer securing the steering wheel to the
splined shaft.

Carefully remove the steering wheel from
the splined shaft. Collect both halves of the
split cone.

Remove the three screws securing the ‘U’
plate (3, Fig. 17) to the collet adaptor {4,
Fig.17).

Unscrew the collet adaptor from the lock
ring collar.

Remove the impact rubber (5, Fig. 17) from
the steering wheel shaft.

Remove the circlip (6, Fig. 17} securing the
lock ring collar (7, Fig. 17) to the splined
steering wheel shaft (8, Fig. 17} and remove
the lock ring collar.

Slacken the grub screw (9, Fig. 17) securing
the split collet {10, Fig. 17) to the steering
wheel shaft and remove the collet.

Check the split collet for wear in the splines.
There should not be any radial movement
between the collet and the splined shaft.

Removing the Upper Steering

Column

To obtain access to the column upper
mounting bolts, it is necessary to remove
the Instrument Panel (Module) as follows:
Remove the driver's side dash lower casing.
Remove the centre securing strip and screw
from the instrument module surround {1,
Fig. 18}.

Remove the screws securing the side pieces
of the surround and remove the surround {2,
Fig. 19).

J68017

Fig. 18

Prise off the covers from the securing screw
apertures (3. Fig. 18) and remove the
screws (4, Fig. 18} securing the instrument
panel module to the fascia.

Ease the module forwards and disconnect
the harness block connectors.

Manoeuvre the instrument panel clear of the
fascia.

Remove the screws securing the ignition
switch surround and remove the surround.
Disconnect the block connectors for the
ignition switch and the switchgear
harnesses.

Remave the pinch bolts securing the
universa!l joint to the upper and lower
steering columns.

Disconnect the horn electrical feed from the
column.

Slacken the two setscrews securing the
lower end of the column to the mounting
struts.

Release the upper mounting bolts and

Supporting the column by hand, remove the
lower mounting setscrews and withdraw the
column.

Dismantling the Upper Column

Remove the upper switch cover.

Slacken the screw securing the switchgear
to the column. Make a note of the position
of the switches and slide the assembly from
the column

Using a suitable punch, remove the two
shear bolts securing the ignition switch and
lock assembly to the column (Fig. 19).
Remove the bolts securing the horn feed
contact assembly to the column mounting
bracket.

Remove the feed and contact units from the
column,

NOTE: No further overhaul of the column is
possible.
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J57 023

Fig. 19

Assembling the Upper Column

This operation is the reverse of the
dismantling procedure. Ensure that the
switch gear is fitted in the correct position.
Refit the ignition switch and lock assembly
using new shear head bolts. Tighten until
the heads shear off.

Fitting the Upper Column

Position the column in the car. Fit but do not
fully tighten the lower mounting bolts.

Fit the upper mounting bolts, spacers and
washers; do not fully tighten the bolts.
Adjust the column so that the upper section
is in the centre of the cutout in the fascia
and the groove on the lower portion of the
inner splined shaft aligns with the bolt
locating hole of the universal joint.

Tighten the upper and lower mounting bolts
to the correct torque. -

Refit the pinch bolts securing the universa!
joint to the upper and lower steering
columns.

Reconnect the block connectors for the
ignition switch and the switchgear
harnesses.

Refit the instrument panel {module) and
secure to the fascia. Refit the driver's side
dash lower casing.

Assembling the Steering Column
Adjusting Clamp

Slightly smear the splined steering wheel
shaft with grease.

Fit the split collet (1, Fig. 20} to the shaft,
ensure that the screw locating hole (2,
Fig. 20} atigns with the groove (3, Fig. 20] in
the shaft.

Fit and tighten the grub screw and back off
half a turn. The split collet should slide freely
along the shaft splines.

Pasition the lock ring collar {4, Fig. 20) over
the split collet and secure with the circlip (5,
Fig. 20).

Refit the collet adaptor (6. Fig. 20) to the
locking right collar. Refit the ‘'U" plate (7,
Fig. 20} to the collet adaptor, and secure
with the three screws.

Refit the impact rubber (8, Fig. 20) to the
steering wheel shaft, refit the steering
wheel. Ensure that the split conss (9,
Fig. 20) are refitted. Fit the plain washer and
fit and tighten the self locking nut.

Wheel

Refitting the

Assembly

Steering

Centralise the horn slip ring needie (10,

Fig. 20} in the upper column and slide the
steering wheel shaft into the calumn.

Make sure that the front wheels and the
steering wheel are set in the straight ahead
position. Also ensure that the tongue on the
collet adaptor aligns with the groove in the
nylon bush.

Tighten the grub screw (11, Fig. 20) in the
collet adaptor finger tight only. Tighten the
locknut (12, Fig. 20).

LOWER STEERING COLUMN
SEAL

Renew
Removing the Universal Joint

Remave the pinch bolts {1, Fig. 21) securing
the steering column universal joint to the
upper and lower steering columns.

Set the wheels and the steering wheel in the
straight ahead position.

Fit and tigthen the clamp bolt and nut (13,
Fig. 20).

Refit the horn contact rod (14, Fig. 20} to
the upper column. Tighten the nylong nut
onto the top of the steering wheel shaft.
Secure the horn pad to the steering wheel
with the two self tapping screws.

Refit the iower switch cover to the column.
Reconnect the battery earth cable.

14
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Remove the universal joint, {2, Fig. 21) first
from the upper column, then from the lower
column.

Removing the Lower Steering

Column

Cut and remove the ‘Qetika’ clip {3, Fig. 21)
securing the nylon draft (4, Fig. 21) excluder
to the lower column and remove the draft
excluder.

J57 057

Fig. 21

57—9
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Rernove the pinch bolt (5, Fig. 21} securing
the lower universal joint (part of the lower
columnj to the steering rack pinion shaft.
Remove the lower column assembly (6,
Fig. 21).

Renewing the Lower Column Seal
and Bush

Remove the three self tapping screws (7,
Fig.21) securing the gaiter retainer (8,
Fig. 21) to the bulkhead.

Remove the retainer, gaiter and nylon bush
(9, Fig. 21).

Check the bush for wear and the gaiter for
splits or perishing, and renew as necessary.

Fit the gaiter to the bulkhead, secure In
position with the retainer and self tapping
screws.

To Refit the Lower Column and
Universal Joint

Reverse the removal procedure. Fit the

o ith the flanged

PR P, )
arigyeu oru

i‘l'y'IOI‘I draft excluder with the
first and secure with a new '‘Oetika’ clip.
When fitting the universal joint, ensure that
the road wheels and the steering wheel are
set in the straight ahead position.

Refit and tighten the pinch bolts.

POWER STEERING RACK

Overhaul

Service Tools: Ball joint separator JD 24
+2in long {in UNF socket headed (grub)
screw. Rack checking fixture JD 36A. Plugs
for pipe connections. End housing 'C’ nut
remover S355. Pinion ring expansion
sleeve 606602. Pinion ring compression
sleeve 606603 {JD33). Pinion housing seal
saver 18G 1259. Rack centralising took,
Jaguar Part No. 12297,

Steering Rack Remove

Slacken the power steering fluid reservoir
filler cap. Raise the car and support; detach
both the hoses from the pinion housing.
Collect the escaping fluid in a suitable
container. Blank off all ports and hoses.
|

3__\ -
Fig. 22 JS7-0U3A

Separate the ball joints from the steering
arms, using Service Tool JD 24 {Fig. 22).

57—10

NOTE: It may be necessary to substitute a
2in long % in UNF socket headed (grub)
screw, for the existing bolt of JD 24.

Remove the pinch bolt {1, Fig. 23) securing
the lower steering column universal joint, to
the rack pinicn.

Fig. 23 157-048

Remove the bolt, washer and self locking
nut, securing the steering rack top mounting
{pinion side of rack assembiy} {2, Fig. 23}, to
the crossmember.

Remove both the rack bottom mounting
bolts, washers and nuts, securing the

steering rack to the crossmember.

CAUTION: Make a careful record of the
number and position of the packing
washaers for refitting.

Release the steering rack from the
crossmember and retrieve the packing
washers.

Steering Rack Dismantle

Thoroughly clean the exterior of the steering
rack.

Remove the blanking plugs frem the pinion
housing ports and purge any remaining fluid
by turning the pinion gently from fock to
lock. Centre the pinion gear and note the
location of the pinchbolt groove.

Remove the rack mounting rubbers and
sleeves.

Release the nuts securing the feed pipes to
the pinion valve housing and the rack body;
remove the pipes from the rack assembly.
Remove the sealing washer from the port in
the pinion end rack housing.

%ﬁ 0§ 2 J57 070

Make a note of their position and release
the two large clips (1, Fig. 24) securing the
tie rod gaiters to the pinion and end
housings. Pull back the gaiters (2, Fig. 24)
to allow access to the inner ball joint
assemblies.

NOTE: Do not disturb the outer ball joints,
unless replacement is necessary.

If the outer ball joints are to be renewed,
measure accurately and record the total
length of each tie rod, before releasing the
locknuts. This will assist when re-tracking
the car.

Knock back the tab washers (3, Fig. 24)
securing the inner ball joint assembly
locknuts to the rack.

CAUTION: Do not disturb the tab
washers between the locknuts and the
ball pin housings.

Hold one inner ball joint assembly (4,
Fig. 24) with a suitable spanner and refease
the opposite one.

Protect the rack teeth and back of the rack;
clamp the rack to enable the other inner hall
joint to be released.

Unscrew the tie rod assemblies from the
rack. Collect the springs and packing pieces
(5, Fig. 24).

Release the locknut securing the rack
damper; remove the nut, threaded plug,
spring and rack damper pad.

NOTE: If the rack damper adjustment is
satisfactory and the rack damper assembly
does not require overhauling then remove
the two bolts and lift off the plate; rem
the 'O’ ring, spring and rack damper pad
{Fig. 25).

off the plate; remove

&
S
@ J57 072

Fig. 25

Pinion Valve and Housing

Remove the three self locking nuts securing
the pinion and valve assembly to the pinion
end rack housing. Note the relationship of
the ports to the rack and remove the
complete pinion and valve assembly (1,
Fig. 28).

Fig. 26

Remove the sealing ring (2, Fig. 26) the
pinion seal (3, Fig. 26} and the backing
washer (4, Fig. 28).

Using a suitable mallet gently tap the pinion
valve from the pinion valve housing.
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Remove the circlip washer and ball bearing
race, from the valve assembly, if a

" “replacement is necessary.

NOTE: The pinicn valve cannot be
dismantled further. This item must be
replaced as a complete assembly.

Port Inserts Renew

Tap a suitable thread in the bore of the
insert (1, Fig. 27).

Insert a setscrew (2, Fig. 27) with attached
nut (3, Fig.27) and distance piece (4,
Fig. 27).

2
3 =
: 4
LS N
1
Fig. 27 J57 077

i ‘Tighten the nut and withdraw the insert.

Ensure that all swarf and metal particles are
completely removed.

Fit a new insert into each port and tap home
squarely using a soft mandrel.

End Housing

Release the small hexagon socket grub
screw {1, Fig. 28) in thc'end housing.~
Using Service Tool $S355, unscrew the ring
nut from the end housing {2, Fig. 28).
Remove the end housing {3, Fig. 28] from
the rack tube.

Remove the air transfer pipe and sealing
rings (4, Fig..28), from both the pinion and
end housings.

2 J57 067
Fig. 28

Rack and Inner Sleeve

Remove the hexagon socket grub screw (1,
Fig. 29} from the pinion end rack housing
and collect the sealing washer (2, Fig. 29).
Remove the rack complete with the inner
sleeve (3, Fig. 29) from the bore of the rack
tube.

NOTE: Removal of the inner sleeve over the
rack teeth will destroy the seal (6, Fig. 29).

Bend up the retaining tabs on the seal cap
{4, Fig. 29} and remove the cap from the
inner sleeve.

Remove the seal "0’ ring (5, Fig. 29), seal (6,
Fig. 29) and split bearing (7, Fig. 29},

" Remove the rubber 'O ring {8, Fig. 29) and

“nylon washer {9, Fig. 29) from the bottom of
the rack tube.

Fig. 29

The piston cannot be removed from the rack
but the piston ring (1. Fig. 30} and the
backing ring {2, Fig. 30) can he renewed.

2

Fig. 30 157078

The rack tube cannot be removed trom the
plain {pinion end) rack housing, but the ring
nut (2, Fig. 28) and circiip (5, Fig. 28) can
be remewed. Exercise caution, when
removing and replacing the circlip over the
ground sealing outer diameter of the rack
tube.

Renewing Seals

Discard all the old seals, and the inner
sleeve seal retaining cap.

Thoroughly clean and inspect each item for
surface damage and wear.

For efficient sealing it is essential that all
seal surfaces, lead chambers etc., are
smooth, with no scratches or score marks.

Re-assembling — Inner Sleeve and
RBanl Bar

riaun oas

Fit a new backing ring and piston ring to the
piston, and ensure that it moves freely in its
groove.

Place a new seal retaining cap over the rack
teath, with the three tabs facing away from
the piston.

Fit a new split bearing in the recess in the
inner sleeve, ensure that it is seated
correctly.

To protect the new inner sleeve seal from
being damaged by the rack teeth; cover the
rack teeth with a piece of suitable plastic
adhesive tape, placed lengthways over the
teeth.

Carefully slide the seal, with the recessed
face towards the piston, over the tape and
onto the rack bar.

Remove the tape.

Fit a new 'O’ ring in its recess in the inner
sleeve, ensure that it seats correctly.

Ensure that the ends of the split bearing are
on the opposite side of the rack bar to the
teeth and push the inner sleeve along the

rack bar. Carefully push the seal up against
the retaining cap and in turn, against the
piston.

Ensure that the inner sleeve is square to the
piston; continue pushing until the seal is
fuliy home.

Maintain the pressure against the piston
and neatly bend the three tangs intoc the
groove on the outside of the inner sleeve,
secuiring the retaining cap.

Apply a smear of silicone to the bore of the
new square section sealing ring. Fit the
nylon backing washer (39, Fig.29} and
sealing ring (8, Fig. 29) into the bore of the
rack tube; slide them all the way down until
they contact the pinton end main housing.
Assemble the rack bar, with the inner sleeve
still against the piston, into the rack tube
bore. Guide the piston ring into the rack
tube bore. Continue sliding the rack and
inner slesve assembly into the rack tube
bore, until the inner sleeve enters the

enalina i i
scaling ring and scats firmly ags

pinion end rack housing.

Look into the hexagon socket screw hole
and ensure that the retaining shoulder has
passed the hole. Fit the sealing washer and
socket grub screw (1 & 2, Fig. 29). After
tightening, it should fit flush to slightly
proud, stake in position.

End Housing

Remove the seal (1, Fig. 31) and "0’ ring (2,
Fig. 31) using a suitable sharp instrument.
With a suitable soft metal drift, carefully
remove the steel retaining washer (3,
Fig. 31).

Fit a new ‘O ring in the recess, pushing a
new seal with the groove uppermost, on to
the top of the ‘O’ ring; replace the steel
retaining washer with the spigot towards
the seal and press home.

Fit a new square section sealing ring {4,
Fig. 31} into the end housing; smear the
sealing ring bore, with a silicone lubricant,
to aid assembly.

Fit new air transfer pipe sealing rings (5,
Fig. 31) to the pinion and end housings. Fit
the air transfer pipe to the pinion rack
housing.

Fit the end housing over the rack bar, taking
care to align it, to avoid damaging the end
housing seal.

Slide the end housing onto the rack tube
with a slightly twisting action. Engage the
air transfer pipe in to its port. Align the end
housing mounting lug (B, Fig. 31) with the
tower cut out of the rack tube. Tighten the
‘C’ nut using Service Tool S385, to the
correct torque.

Refit the hexagon socket grub screw.
Tighten and stake in position.

0
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Pinion Valve and Housing

To remove the seals from the pinion, use a
sharp knife and cut diagonally, taking care
not to damage the groove ends.

Using Service Tool 606602, to expand the
seals, fit one in the groove nearest to the
ball bearing race. Repeat the procedure for
the other three seals.

The rings can then be compressed to their
original size by fitting a sleeve over them.
Use 806603. If this tool is not available,
then recovery will take place naturally if left
for about £ hour. ‘

Fit the washer and ‘U’ section seal, into the
pinion main housing, ensure that the
grooves in the seal face upwards and that
the seal flange fits snugly in the groove.

Valve Housing

Using suitable circlip pliers remove the
circlip {1, Fig. 32). Remove the seal retainer

{ HE B L RSO | o eoal {2 i 2
{2, Fly. 32} anda tne s8ai i3, 11ig. \12)

1

2

@%{

Fig. 32
Fit a new seal, grooved face downwards.
Ensure that the flange sits snugly in the
recess. Fit the seal retainer, with the rubber
side and lip outermeost. Fit the circlip, ensure
that it is seated fully in the groove.
Smear the seals with a littie clean power
steering fluid. Fit the taper seal saver
18G 1258 over the serrations on the pinion
valve, and enter the pinion valve into the
pinion valve housing. Press the ball bearing
race fully home.
Refit the rack damper assembly. Ensure that
the threaded plug is slack. Remove the
grease nipple from the plug, and centralise
the rack using Service Tool 18G 1466 or
Jaguar part number 12297 (Fig. 33).
Refit the pinion valve assembly 1o the pinion
rack housing, ensure that the coupling
groove in the pinion is in the correct
position. Fit and tighten the three self
locking nuts.

J57-079
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Adjust the rack damper pad assembly to
obtain the correct end float. Tighten the
logknut and refit the grease nipple.

Fit a new sealing washer to the port in the
pinton end rack housing. Fit and tighten the
feed pipes to the pinion valve housing and
rack body. Do not overtighten the pipe nuts
as irreversible damage could be caused to
the pipes.

Tie Rods

Refit the new tab washers to the rack,
dished face outermost. Screw on the tie
rods. Holding one ball joint and tighten the
oppasite ball joint {one joint should react
against the other). Do not restrain the rack
assembly. Secure the tab washers in four
places against the spanner flats.

Regrease the ball joint areas and replace
any lost from the gaiters. Each gaiter should
contain b7 gms (2 oz) of grease.

Fit the gaiters and secure with the clips,
ensuring that the clips are in their correct

position.

Refitting the Steering Rack

Ensure that the steering wheel is set to the
straight ahead pasition and refit the rack.

Fit the lower coupling to the pinion. Ensure
that the single rack mounting iug is
shimmed so that it is central between the
cross-beam brackets. This is achieved by
fitting shims between the faces of the
steel/rubber washers and the bracket. Check
that a2 gap of 2.6 to 3.0mm (0.10 to
0.12in} exists between the face of the
rubber thrust washers and the single lug of
the rack.

Insert the mounting bolts, fit but do not fully
tighten the nuts.

Slacken the clips securing the rubber gaiters
to the rack housing, pull the gaiters (1,
Fig. 34) clear of the inner ball joint
assemblies.

Locate the two attachment brackets of
Service Tool JD 386A on the heads of the
lower wishbone fulcrum shaft bolts {2,
Fig. 34).

3 J57 065

Fig. 34
Release the locking screw (3, Fig. 34} on the
forward arm of the tool and position the
slide so that the slot engages with the front
welded flange of the cross beam. Tighten
the lock screw.
Rotate the alignment legs {4, Fig. 34) of the
tool until one or both rest on the rack shaft.
Adjust the position of the rack if necessary,
until both legs are in contact with the rack
shaft.
Tighten the nuts of the mounting bolts to
secure the rack in this position. Remove
Service Tool JD 36A.

Refit the rubber gaiters and secure with the
clips.

Refit the ball joints to the steering arms and
secure with the nytoc nuts.

Remove the blanking plugs and connect
both fluid hoses to the pinion housing.

Refit the pinch bolt and nut to the lower
universal coupling.

Refill the system with the recommended
fluid and carry out the bleed procedure.
Check the frant wheel alignment.

NOTE:

{A) It is important that the distance
between the rubber faces of the thrust
washers and the adjacent rack lug
should in no case be less than 2.5 mm
{0.1 in). This is to allow adequate ‘rack’
compliance in either direction.

(B) If a replacement rack unitis to be fitted
it may be necessary to detach the
lower column from the upper column at
the universal joint, to obtain correct
centralisation.

STEERING PUMP

QOverhaul

Service Tools: Drive dog remover/replacer
18G 1445.

Steering pump removal

Open the bonnet.

Remove the cap from the hydraulic fluid
reseivoir. Disconnect the inlet hose (1,
Fig. 35} from the pump, and drain the fluid
into & suitable container.

1 / JB7 055

Fig. 35

Blank off the hose and pump inlet to prevent
the ingress of dust and dirt.

CAUTION: Under no circumstances must
the fluid be reused.

Replace the fluid reservoir cap.

Disconnect the rack feed hose (2, Fig. 35)
from the pump outlet, remove and discard
the 'Q’ ring seal.

Remove the three bolts (3, Fig. 35] securing
the pump mounting adaptor to the cylinder
block and rermnaove the pump assembly.
Blank off the hose and port to prevent the
ingress of dust and dirt

Remove the drive coupling.

Remove the three bolts {4, Fig. 35) securing
the steering pump to the pump adaptor and
remove the pump.

-
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Steering Pump Dismantle

NOTE: Absolute cleanliness and extreme
care are essential when overhauling the
pump. This operation should not be
entrusted to inexperienced mechanics.

If any doubt exists as 1o the necessity of the
replacement of partly worn items, they
should be replaced, as pump overhaul is not
specified in the routing maintenance
schedule.

Thoroughly clean the exterior of the pump.
Remove the plugs, drain and discard the
fluid.

J57 053

o ] Fig. 37
Using Service Tool 18G 1445 remove the

drive dog from the pump shaft {see Fig. 37).

J57 084
Fig. 38

A Insert a suitable punch (1, Fig. 38} in the

hole in the rear of the pump body and
dislodge the spring ring.

Extract the ring with a screwdriver (as
shown 2, Fig. 38).

If the endplate is not ejected by the spring
pressure, a light tap on the casing should

free it.
Extract the endplate ‘O° ring seal (13,

Fig. 36} from the pump body and discard.

NOTE: Examine the exposed portion of the
driveshaft. If it is corroded, thoroughly clean
it with crocus cloth. This will prevent
damage being caused to the shaft bushing
when tapping the shaft through.

if the shaft bushing is damaged, then
replacement of the entire pump housing
will be necessary.

Lightly tap the shaft {1, Fig. 36) throught the
pump body, carrying the pump rotor
assembly with it.

Extract the other "0’ ring seal (12, Fig. 36}
from the pump body and discard.

' Carefully separate the pump
components.

Remave the circlip (8, Fig. 36) and withdraw

rotor

the rotor (6, Fig. 36) and thrust plate (5,
Fig. 36} from the shaft.

Extract the drive shaft oil seal (2, Fig. 36)
using a suitable dnift.

1
19 1817 16 15;
157 075
Fig. 36
KEY TO FIG. 36 10. Pressure plate
1. Drive shaft 11. Pressure plate spring
2 Drive shaft seal 12. Pump ring 'O ring seal
3. Pump body 13. End plate ‘O’ ring seal
4. Dowel pins 14, End plate
5 Thrust plate 156, End plate spring ring
6. Pump rotor 16. Outlet connector
7. Pump rotor vanes 17. 'O’ ring seal
8. Circlip 18. Control valve
9. Pump ring 19. Control valve spring
Inspection Steering Pump Assemble

Clean all the components; carefully inspect
for any signs of wear and damage.
Light scoring of the thrust and pressure
plates can be removed by lapping.

chattering or grooving, then they must be
renewed.

Scuff marks and light universal wear are
acceptable.

Check the control valve for free movernent;
remove any burrs and renew the valve if it is
at ali faulty.

Check the shaft in the bush; it should run
freely and no excessive sideways maovement
should be evident.

Measure the external diameter of the shaft
and the internal diameter of drive dog. There
MUST be an interference fit of 0.025 to
0.066 mm {0.001 to 0.0026 in) between
the drive dog and the shaft.

Fit a new shaft seal to the pump housing,
lightly smear with petroleum jelly and insert
the shaft, splined end first,

Fit the dawel pins {1, Fig. 38}. Fit the thrust
plate, ensure that the port face is facing

29) gver the dows! ninsg
Sd) over the cdowel pIns.

157 063

continued
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J57062
Fig. 40
Fit the rotor (Fig. 40) counterboard face

first, to the shaft splines and secure with a
new circlip. Do not overstretch the circlip.

157081

Slide the pump ring (1, Fig. 41} over the
dowel pins; ensure that the rotation arrow is
visible (arrowed. Fig. 41).

J57 033

Fig. 42

Fit the vanes in the slots in the rotor with
their radiused edges autermost (Fig. 42).
Lightly smear the new pressure plate "0’
ring seal with petroleum jelly and insert in
the groove of the pump housing. Fit the
pressure plate {1, Fig. 43) with the spring
recessed face outermest and press firmly in
to the ‘O’ ring seal.

Lightly smear the other new ‘Q" ring seal
with petroleum jelly and insert into the outer
groove of the pump housing.

57—14

157060

Fig. 43

Refit the spring and place the end plate in
position. Place the spring ring (1, Fig. 44}
with the gap away from the extractor hole in
the pump body.

Place the assembly under a press (2,
Fig. 44) and carefully depress the end plate
until the spring ring can be sprung into the
groove.

1. Spring Ring
2. Press bar
157059
Fig. 44
Reassemble the control vatve (Fig. 45) and

refit to the outlet port.

157058

Using Service Tool 18G 1445 refit the drive
dog to the shaft (see Fig. 46}

J57 054

Fig. 46

Steering Pump Refitting

Refit the steering pump mounting adaptor
o the pump and secure with the three bolts.
Clean the drive coupling faces, check for
wear or damage and renew as necessary.
Locate the coupling in the drive dog and
refit the pump assembly to the engine.
Ensure that the drive coupling engages with
the distributor drive shaft.

Secure the pump mounting adaptor to the
cylinder block with the three bolts.

Fit a new 'O’ ring seal to the pump outlet
port, remove the blanking plug from the rack
feed hose and secure the hose union to the
pump. Tighten to the correct torque.
Remove the blanking plug from the pump
inlet hose, refit the hose to the pump inlet
and secure with the hose clip.

Refill the fluid reservoir with fluid of the
correct specification,

Bleed the system and carry out a system
check.
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KEY TO EXPLODED VIEW OF STEERING 23. Outer ball joints
RACK 24. Self locking nut
25. Tierod
1. Wavy washer 26. Inner ball joint 32 31
2. Dust shield 27. Packing washer
3. Circlip 28. Thrust spring .
4, Seal retainer 29 Inner ball joint tab washer 48 "C'nut
5. Pinion upper seal 30. Rack bar 49 Re!al‘nmg circhp 22 157073
6. Pinion valve housing 31. Backing ring 80. Backing washer
7. Locknut 32. Pistonring 51. Seal
8. Studs 33 Pision 52. Inner sieeve
3. Pinion valve 34. Fluid feed and return pipes 83 Splitbearing
10. Valve housing 'U" seal 35. Thrust spring 54 ‘Se'al
11. Ball bearing race 36. Rack damper retainer plate 55. 'O'ring
12. Washer 37. Spring washers 56. Retaining cap
13. Circlip 38. Set bolts 57. End housing ‘U’ seal
14, Pimon lower seal 39, Threaded plug 58. Retaining washer
t5. Washer 40. Locknut 59. Seal
16. Bush 41. Grease nipple 80. 'O'nng
17. Gater clip, small 42 'Q'ring seal &1. Grub screw
18. Rubber gaiters 43. Rack damper 82. Rack tube alignment set bolt
19. Gaiter clip, large 44. Grub screw 63. Sealing washer
- 20. Sealing washer 45. Sealing washer 64. Ede housing
7 21. End housing fluid feed pipe 45, Rack housing — pimion end 85 Alr transfer pipe
22. Quter ball joint locknut 47, Sealing washer . Fig. 47
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FRONT SUSPENSION

CONTENTS
Operation Operation No.
Anti-roll bar — RenewW . . 60.10.01
Anti-roll bar mounting rubbers — Renew ... ... o 60.10.06
Anti-roll hnk and bushes — Renew . .. . . 60.10.02
Ball-joint, lower — Overhaul ... ... o 60.15.13
Ball-joint, lower — AdJUST ... . L 60.156.04
Ball-joint, upper — Renew ... ... . e 60.15.02
Bump stop — RENEW . ... 60.30.10
DS DtION e —
Dimensional data .. ... . —
Exploded view of the front suspension components ............... ... —
Frontdampers — ReNewW . ... . . 60.30.02
Fronthub bearings — Renew .. ... ... .. e 60.25.14
Front hub assembly — Remove and refit .. ... .. ... ... 60.25.01
Front hub bearings, endfloat — Check/adjust ............. ... . ......... ... 60.25.13
Front hub grease seal — Renew . ... ... ... .. . 60.25.15
Frontwheel studs — Renew .. ... ... . . 60.25.29
Front stub axle carrier — Renew ... .. . . 60.25.23
Front stub axle — Renew . ... 60.25.22
Rebound stops — Renew . ... . . e 60.30.14
Suspension unit, mounting bushes — Renew ... ... oo 60.35.06
Suspension unit, rear mounting — Renew ... oo 60.35.07
Torgue Wrench Settings . ... .. .. —
Wishhone, lower — Qverhaul .. 60.35.09
Wishbone, lower — Remove and refit ... ... . ..o 60.36.02
Wishbone, upper — Overhaul ... .o 60.35.08
Wishbone, upper — Remove andrefit ... o 60.35.01

Page No.
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60—b5

60—7
60—7

60—8
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60—11

60—b
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TORQUE WRENCH SETTINGS

TIGHTENING TORQUE
SPANNER
ITEM DESCRIPTION SIZE Nm kgf/cm Ibt/ft
Anti-roll bar brackettobody . . .. ... . . ~ .| #in UNFnut = n ﬁF 371043 37410442 271032
Anti-rollbartolink . . .. ..o 3in UNF nut Zin AF 1910 24 1,9410 2,48 141018
Anti-rofl bar link to lower wishbone . .. . . Fin UNF nut Zin AF 1910 24 1,94 102,48 141018
Brake caliper to stub axle carrier . . . . . . . . | M12 bolt 19 mm 6810 81 6,911t0 8,29 50 to 60
Brake disctohub . ... .00 7% in UNF bolt 2in AF 41 10 54 14,2 to 5,54 30 to 40
Bump stop to springpan . . . . . . . . . & in UNF nut 3in AF 1171014 1.171to 1,38 81010
Clamp and shield to stub axle carrier 2 in UNF nut Zin AF 6108 06910 0.83 5to6
Clamp, crossbeam front mounting . . . . . . . . . .. 3in UNF nut 2in AF 3410 47 3.461t04,14 7510 30
Damper mounting bracket to wishbone . . . . . . . . 2in UNF nut &in AF 371043 3,74 10 4,42 27 t0 32
Damper moummg-,.lower o & in UNF nut Hin AF 6110868 6,23 10 6.91 45 to b0
Damiper mounting, upper . . . . . .. ... ... Zin UNF nut Zin AF 371043 3,7410 4,42 27 1032
Front mountingbolt . ... ... .. .. . 2in UNF nut 11inAF [1291t0 166 | 13,1410 15,91 9510 115
Fulcrum shaft, lower . . .. ... ... ... ... & in UNF nut 3in AF 431068 44310 6,91 3210 50
Futcrum shaft, upper . . . . . . . ..o 1in UNF nut 2in AF 61t 75 6,23 t0 7,60 45 o bb
Lower ball joint to lower wishbone .. . .. ... .. & in UNF nut Zin AF 75 7,60 55
Lower ball joint to stub axle carrier . . . . .. . ... & in UNF bolt 1in AF 201027 2081t02,76 16t0 20
Rear mountingtobody . .. .. ... ... ... 2in UNF bolt &in AF 3010 35 3.061t0 3,59 221026
Rear mounting to crossbeam . . .. ... ... ... £in UNF nut Zin AF 1910 24 1.9410 2,48 141018
Rebound stops to upper wishbone . . . . .. . ... % in UNF bolt 2in AF 1110 14 11110 1,38 8to 10
Spring pan to lower wishbone . . . .~ . ... .. 2in UNF balt &in AF 37 t0 43 3.7410 4,42 271032
Steering arm to stub axle carrier . . .. .. ... M 12 bolt 19 mm 1081t0 122 8,91 to0 7.60 5010 55
Stubaxletocarrier ... ... ... Zin UNF nut in AF 371043 1M11t0124 8010 90
Upper ball joint to stub axle carrier . . . . . . . . .. Tin UNF nut 3in AF 47 to 68 4,84 10 6,91 351050
Upper ball jointto wishbone . . . . . ... . .. .. £in UNF bolt &in AF 351043 3.60104,42 261032
Upper fulcrum shaft to spring turret . . . . ... . & in UNF nut i AR 661076 6,78 10 7.60 491055
Wheelnuts . . ... + i UNF stud £in AF 891099 9.110 10,4 651075
DESCRIPTION joint assembly, attached to a stub axle

The front suspension is fitted to the car as a
complete unit. It comprises a fabricated
sheet stee! crossmember, mounted to the
Body/Chassis structure at four points.

The two longitudinal members are attached
to brackets at the front end of the chassis
side member with rubber/steel mountings.
The crossmember has a turret welded at
each end, which houses a coil spring. The
spring is retained at its lower end by a seat
pan, bolted to a lower wishbegne.

The lower wishbone is a one piece forging.
attached at the inner end to the
crossmember, by rubber/steel bonded
bushes, and at the outer end by a lower ball
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carrier.
Upper wishbone levers, steel forged, are
mounted at their inner ends to a fulcrum
shaft on rubber/steel bonded bushes. The
fulcrum shaft is bolted to the spring turret
The outer ends of the wishbone are
attached to the stub axle carrier by an upper
ball joint.

The wheel hub is supported on two taper
roller bearings. the inner races of which fit
on the stub axle shaft, focated in a tapered
haole bored in the stub axle carrier.

An anti roll bar, fitted between the two lower
wishbones, is attached to the chassis side
members by rubber insulated brackets.
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FRONT SUSPENSION

DIMENSIONAL DATA

The following dimensional drawings are
provided to assist in assessing accidental
damage. A component suspected of being
damaged should be removed from the car,
cleaned off and the dimensions checked
and compared with those given in the
appropriate illustration.

Components found to be dimensionally
inaccurate, or damaged in any way MUST
be scrapped and NO ATTEMPT made to
straighten and re-use.

Dimension — Lower Wishbone

A. 2253010 225,81 mm (8.87 t0 8.89 in)
B. 244,35 10 244,60 mm (9.62 to 2.63 in)
C. 177,67 10 177,93 mm {6.995 to 7.005 in)
D.5.84 106,35 mm {0.23100.25in}

E. 60,2010 60,45 mm (2.37 t0 2.38 in)

F. 34,67 to 35,18 mm {1.365 t0 1.385 in)
(.356382t 354,33 mm {1393t 13.95in)
H. 8° + 0° 30

J.23,1110 23,37 mm (091tc 0.92 in)
K.26,67t0 27,18 mm {1,051t0 1.07 in)
L.21.081021,59 mm (0.83 t0 0.85 in)

M. 33,2010 33,45 mm {1.307 t0 1.317 in)

Dimension — Stub Axle Carrier

A.81,28t081,78 mm (3.26t03.22in)

B.42,681t043,18 mm {1.68to 1.70in)

C.0810 1,0 mm (0.03100.04 in}

D. 19,02 t0 19,07 mm (0.749 t00.751 in)
70 £ 0° 30 Total taper.

E 254 mm{1.0in

F. 100,09 to 100,59 mm {3.94 t0 3.96 in)

G.5° + 0° 30

H.88° + 0° 30

J. 148,91 t0 148,41 mm {5.86 10 5.88 in)

K .31,761032.26 mm{1.26tc 1.27 in}

L.88,651t0 89,15 mm (3.49t¢ 3.51in)

M. 112,310 115,3 mm {4.42 tc 4.54 in}

N. 70,8510 71,35 mm (27910 2.81 in}

P. 58,9310 59,43 mm (2.32 to 2.34 in)

Fig. 1

Fig. 2

M 157638

157-040
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FRONT SUSPENSION

Dimension — Upper Wishbone Arm
— Front :

A 60,2010 60,71 mm {237 t0 2.39in}

B. 161,44 to 161,95 mm {6:356 to 6.376 in)
C. 44210447 mm {1,740 176 in)

D. 31,5010 31,75 mm (1.24 10 1.25 in)

Dimensicn — Upper Wishbone Arm
— Rear

A 44,2 t044,7 mm(1.7410 1.76 in)

B. 161,44 to 161,95 mm {6.366 to 6.376 in)
C.44,2 t0 44,7 mm (1.74t0 1.76 in)
D.31.50t031,75mm (1.24101.25 in)
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FRONT SUSPENSION

ANTI-ROLL BAR LINK BUSHES

Renew

Jack up the front of the car and place on
stands.

Remove the upper self locking nut (1, Fig.
B), special washer and rubber bush,
securing each end of the anti-roll bar to the
anti-roll bar links. Remove the lower self
locking nut {2, Fig. b) special washer and
rubber bush, securing each end of the anti-
roll bar link to the anti-roll bar support
brackets.

Remove each link in turn, recover iwo
spacer tubes, rubber bushes and special
washers from each link.

Inspect the rubber bushes, renew if any
wear or damage is evident.

Reverse the above procedure, but do not
fully tighten the fixings until the car is
resting on its wheels.

ANTI-ROLL BAR

Renew

Service Tools: JD24 Steering Joint
Separator, and }n UNF socket headed
{grub) screw Zin long.

Jack up the front of the car and place on
stands. Leave the jack in position under the
front suspension crossmember.

Remove both front wheels.

Remove the plastic drive fasteners securing
the wheel arch front dust shields, and
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screws and plastic drive fasteners securing
the spoiler undertray to the body and
spoiler.

Remave the nut securing the LH steering tie
rod to the steering arm, and using service
tocl JD24 detach the tie rod from the
steering arm (Fig. B).

NOTE: When using JD24 Steering Joint
Separator, substitute a 2in long zin UNF
socket headed (grub) screw for the existing
bolt.

Remove the self locking nuts, special
washers and rubber bushes securing each
end of the anti-roll bar, to the anti-roll bar
links (1, Fig. 7). Ensure that the jack is
supporting the  front  suspension

crossmember, and remove the front
suspension crossmember front mounting
bolts.

Fig. 7

Lower the jack; collect the washers, spacers
and bush sleeves.

Remove the nuts and bolts securing the
anti-roll Dbar brackets to the front
crossmember {2, Fig. 7) and detach the
keeper plates.

Remove the rubbers fram the anti-roll bar.
Lift the anti-roil bar off the links and
manoeuvre out through the LH wheel arch.

NOTE: The fitting of the rubber bushes will
be greatly assisted if a proprietary rubber
lubricant, or a liguid socap and water
solution is used.

Manoeuvre the anti-roll bar into position
across the car.

Lubricate the rubber bushes and position
them on the anti-roll bar adjacent to the
keeper plate locations, with the splits
towards the rear of the car.

Fit the keeper plates and brackets, loosely
secure 10 the front suspension cross frame.
Fit the anti-roll bar to the anti-roll bar links
and fit the rubbers, special washers and self
locking nuts.

Refit the steering tie rod to the LH steering
arm and tighten the nut.

Raise the jack to locate the front suspension
crossmember front mountings with the
body. Fit botts, washers, spacers and bush
sleeves.

Tighten the nuts.

Refit the spoiler undertray using new plastic
drive fasteners. Refit the two setscrews.

Refit the wheel arch front dust shields using
new plastic drive fasteners.

Refit the front road wheels.

Lower the car and fully tighten the anti-roll
bar links and mounting nuts.

CAUTION: All anti-roll bar fixings must
only be tightened with the full weight of
the car resting on the wheals. Premature
failure of the rubber bushes could occur if
this precaution is not taken.

FRONT DAMPERS

Renew

NOTE: in the event of a damper being
unserviceable a replacement unit must be
fitted.

Remove the locknut, nut, outer washer
rubber buffer and inner washer from the
damper top mountings {1, Fig. 8},
accessible from the engine compartment.

To remove the LH side front damper, it is
necessary 10 remove the air cleaner cover
and element, to gain access to the top
mounting.

Jack up the front of the car and place on
stands.

Remove the self locking nut and bolt from
the bottom mounting {2, Fig. 8). Telescope
the damper and withdraw from the car.
Before fitting new dampers it is advisable to
‘bleed’ any air which may have accumulated
in the pressure chamber due to the damper
having been stored in a horizontal position.
To do this, hold the damper vertically and
make several strokes (not exceeding more
than halfway) until there is no lost motion.
Then extend the damper io its fuil fength
once or twice. Keep upright until fitted.

To fit the new dampers, reverse the above
procedure, ensuring that the lower washers
and rubber buffer are in position on the
damper stem, before inserting through the
hole in the wheel arch.

Tighten all fixings to the correct torque.
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FRONT SUSPENSION

FRONT HUB BEARINGS

Renew

Jack up the front of the car, place on stands
and remove the road wheel. Remove the
bolts and washers securing the hub
assembly to the brake disc. Access is gained
through the aperture in the disc shield (1,
Fig. 9). Remove the hub grease cap, extract
the split pin; remove the nut retaining cap,
nut and washer from the stub axle. (2, Fig.
9). Withdraw the hub by hand.

Dol
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The front hub wheel studs can be replaced
using a power press and suitable mandrel,
once the hub assembly has been removed
from the stub axie.

Remove the grease seal (1, Fig. 10).
Withdraw the inner and outer bearing races
(2, Fig. 10). Taking the appropriate safety
precautions, use a suitable punch to drift
out the inner and outer bearing races (3,
Fig. 10). Cut-outs are provided in the hub
assembly abutment shoulders for this
purpose.

605

Fig. 10

Tap replacement cups into position,
ensuring that they seat sguarely in the
abutments.

Lubricate and fit the inner bearing. Fit a new
grease seal, ensuring that it is seated
squarely in position.

Pack the hub with the specified grease and
fit to the stub axle.

Fit the outer bearing, washer and nut.
Adjust the bearing endflcat 1o
0,03—0,08mm  {0.001in—0.003 in},
this is measured with a dial indicator gauge
mounted with the plunger against the end of
the hub.

If a gauge is not available, tighten the hub
nut until there is no endfloat, i.e. when
rotation of the hub is slightly restricted. (A
torque of 0,691 kg/fm, (5 Ib/ft), must not be
exceeded or damage may be caused to the
bearings and bearing tracks). Slacken the
nut one flat and fit the nut retaining cap.

Fit a new split pin and bend over. Refit the
grease cap, ensure that the vent hole is
clear.

Refit the road wheel and lower the car.
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FRONT STUB AXLE CARRIER

Renew
Service Tool: JDBG Road Spring
Compressor.

Jack-up the front of the car, place on stands
and remove the road wheel. Remove the
brake pad retaining pin spring clips, remove
the upper pin, antirattle springs and lower
pin.

Withdraw the brake pads. Note their
position for refitting.

Break the lock wire and remove the the two
bolts and spring washers securing the
steering arm and brake caliper to the stub
axle carrier {1, Fig. 11},

Fig. 11

Move aside caliper and secure with wire or
strong cord to prevent damaging the brake
hose.

Remove the remaining bolt and spring
washer (2, Fig. 11] securing the steering
arm to the stub axle carrier.

NOTE: Record the number of shims fitted
between the steering arm and the brake
caliper.

Remove the front hub grease cap, extract
the split pin, remove the nut retaining cap,
and washer from the stub axle.

Withdraw the front hub and disc assembly.

OO O e D e n o FO liave +h

Using JDBG Spring Comprassor, relieve the
stub axle carrier of spring tension (Fig. 12).

Undo and remove the nyloc nut and washer
securing the upper ball joint to the stub axle
carrier {3, Fig. 11), release the taper.

Undo and remove the nyloc nut and washer
securing the lower ball joint to the lower
wishbone (4, Fig. 11). Release the taper and
remove the stub axle carrier assembly from
the vehicle.

Remove the two nyloc nuts securing the
clamps at the bottom of the disc shields (5,
Fig. 11). Remove the attachment plate and
the front and rear disc shields.

The stub axle can now be remaved. Undo
and remove the nyloc nut (6, Fig. 11) and
washer, support the stub axle carrier, and
using a suitable punch, drift out the stub
axle.

If the carrier is to be renewed it is necessary
to remove the lower ball joint. Bend back
the tab washers and remove the four bolts
securing the ball pin cap to the stub axle
carrier. Discard the tab washers.

=

Key to Fig. 13.

Self-locking nut

. Washer

. Gaiter

Flexible gaiter retaining ring
Moulded gaiter retainer
. Ball socket — upper

. Ballpin

Ball socket — lower
Shim

10. Ball pin cap

11. Grease nipple

12. Washer

13. Tab washer

14. Bolts

COND oA ®N -
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FRONT SUSPENSION

Detach the lower ball pin cap and lower
socket, remove the shims, retain for
refitting, and lift out the ball pin.

Remove the gaiter flexible plastic retaining
ring, and remove the gaiter.

Release the moulded plastic gaiter retainer
from the upper socket. Tap the upper socket
out of the stub axle carrier.

Fit the stub axle to the carrier. Secure with a
new nyloc nut tightened to the correct
torque.

Fit the lower bali joint upper socket to the
stub axle carrier.

Fit the moulded plastic gaiter retainer, lip
first, to the ball joint upper socket. Lip of the
retainer must engage with the slot in the
upper socket.

Fit the gaiter over the gaiter retainer and
secure with the flexibie plastic ring.

Fit the ball pin through the gaiter and lccate
in the ball joint upper socket.

Replace the shims, previously removed, fit
the lower socket and ball pin cap.

Fit the four bolts and new tab washers,
tighten to the carrect torque. Check the
adjustment of the ball pin, it should be
slightly stiff in the socket when the bolts are
tightened to their correct torque.

Correct adjustment of the ball pin s
achieved by limiting the vertical lift of the
ball pin, without Tlubrication, to
0,025 — 0,203 mm (0.001 —0.008 in).
When grease is added the torque required
to move the ball pin must not exceed 7 Nm
(9 Ibt/in). This is acheived by adding or
subtracting shims which are avaifable in
0.5 mm {0.002 in) and 0,10 mm (0.004 in}
thicknesses.

When this adjustment is obtained bend over
the locking tabs.

Refit the disc shieids and attachment plate
to the stub axle assembly and refit the stub
axle carrier to the vehicle.

Refit the front hub and disc assembly,
ensure that the hub bearing end float is
properly adjusted.

Refit the brake caliper and steering arm to
the stub axle carrier, ensuring that if any
shims were removed, they are refitted in
their previously noted positions,

Refit the brake pads, pins, and spring clip
Remove the service tool JDBG, refit the road
wheel and lower the car.

Depress the brake pedal several times to
centralise the brake pads.

Carry out a front suspension geometry
check.

1%

FRONT SUSPENSION RIDE
HEIGHT

Check and Adjust

Service tools: JDBG Spring Compressor.
Slip Plates.

Ensure that the car is in its kerb weight
condition i.e. full tank of fuel, engine oil and
water at correct levels.

Check that the tyres are at the correct
pressure.

Position the front wheels on slip plates.
Press downwards on the front bumper to
depress the suspension and slowly release.
Measure the distance between the lower
face of the crossbeam and the ground on
both sides of the car.

Obtain values for dimension ‘A" {Fig. 14),
teft and right hand.

Fig. 14

(6 in)

The correct height is 1b2Z mm
minimum, plus the thickness of the slip
plates. If necessary, add or remove packing
plates from either end of the spring to
obtain this dimension.

The packing rings are 3,18 mm {0.125 in}
thick, and vary the ride height by 7.93 mm
(0.31251n).

To add or remove packing rings the front
road springs must be removed.

Fig. 15 s on

Jack up the front of the car and place on
stands. Remgve the appropriate road wheel.
Fit Spring Cormpressor tool JDBG, as shown
in Fig. 15. Compress the spring sufficiently
to relieve the load on the spring pan fixings,
and remaove the fixings.

Slacken the spring compressor tool and
remove with the spring pan, spring and
packers.

NOTE: Record the guantity and position of
the packers. Add or remove packers to
obtain the correct ride height.

WARNING: THE MAXIMUM NUMBER OF
PACKERS THAT CAN BE FITTED TC
EACH SPRING MUST NOT EXCEED FIVE,
COMPRISING, THREE BELOW THE
SPRING IN THE SPRING PAN AND TWO
ABOVE IN THE CROSSMEMBER SPRING
TURRETS.

Assemble the spring, packers and spring
pan; lift up into position in the spring turret.
Retain in this position using the Spring
Compressor too!l JDBG.

Align the spring pan fixing holes with the
tapped hotes in the lower wishbone using
the pilot studs.

Wind up the handle of the spring
compressor 100l sufficiently to compress the
spring, locating the spring pan on the pilot
studs, until the setscrews, nuts, bolts and
washers can be fitted. Remove the pilot
studs and fit the setscrews and washers.
Remove the spring compressor.

Refit the road wheel, and lower the car.
Recheck the suspension ride height as
previously detailed.

LOWER BALL JOINT

Overhaul

Service Tools: JDBG Road Spring
Compressor, JD24 Steering Joint Taper
Separator, and }in socket headed (grub}
screw 2in long.

Jack up the front of the car, place on stands
and remove the road wheel.

Using service tool JDBG (as shown in Fig.
16), compress the road spring sufficiently to
relieve the stub axle carrier of spring
pressure.

Remove the self locking nut and washer
securing the tie-rom ball joint to the steering
arm, and separate using service tool JD24.

NOTE: When using JD24 Steering Joint
Separator, substitute a 2in long in UNF
socket headed (grub) screw for the existing
bolt.

IS0

Fig. 16
continued
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FRONT SUSPENSION

Key to Fig. 17.

1. Self-locking nut

2. Washer

3. Gaiter

4. Flexible gaiter retaining ring
5. Moulded gaiter retainer

6. Ball socket — upper

7. Ballpin

8. Ball socket — lower

9. Shim

10. Ball pin cap
11. Grease nipple
12. Washer

13. Tab washer
14. Bolts

Undo and remove the upper ball joint inner
nut and bolt; slacken but do not remove the
outer nut and bolt.

Undo and remove the nyloc nut and washer
securing the lower ball joint to the lower
wishbone.

Support the hub/disc assembly and release

thn
s

the lower ball joint taper. Swing
assembly outwards.

Knock back the tab washers securing the
ball pin cap to the stub axle carrier. Remove
the four bolts and tab washers, discard the
tab washers. Detach the lower ball pin cap
and lower socket, remove the shims, retain
for refitting, and lift out the ball pin.

Remove the gaiter flexible plastic retaining
ring, and remove the gaiter.

Release the moulded plastic gaiter retainer
from the upper socket.

Tap the socket out of the stub axle carrier.

NOTE: Excessive wear in the ball pin and
sockets cannot be adjusted by shims, worn
parts must be renewed.

Inspect all the components for wear or
damage.

The lower socket has to be broken up to
remove it from the ball pin cap.

Renew parts as necessary. The lower socket
is a press fit in the ball pin cap.

Fit the lower ball joint upper socket to the
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stub axle carrier.

Fit the moulded plastic gaiter retainer, lip
first, to the ball joint upper socket. Lip of the
retainer must engage with the slot in the
upper socket.

Fit the gaiter over the gaiter retainer and
secure with the flexible plastic ring.

Fit the ball pin through the gaiter and iocate
in the ball joint upper socket.

Replace the shims, previously removed, fit
the lower socket and ball pin cap.

Fit the four bolts and new tab washers,
tighten to the correct torgue.

Check the adjustment of the ball pin, it
should be slightly stiff in the socket when
the bolts are tightened to their correct
torque.

To obtain the correct adjustment of the ball
pin, after assembling the ball joint, remove
shims one by ene until the ball pin is tight in
its socket when the bolts are tightened to
their correct torque. Remove the ball pin
and add shims to the value of 0,10 —
0,15 mm {0.004 — 0.006 in}.

NOTE: The correct adjustment of the balt
pin is achieved by limiting the vertical lift of
the ball pin, without lubrication, to
0,025 —0,203mm (0.001 —0.008 in).
When grease is added the torque required
to move the ball pin must not exceed 1 Nm
{9 Ibf/in). Achieved by adding or subtracting
shims, which are available in 0,05 mm
{0.002in) and 0,10mm (0.004 in}
thicknesses.

When the correct adjustment has been
obtained, bend over the locking tabs;
reverse the dismantling procedure.

CAUTION: The bolts securing the upper
ball joint to the upper wishbone MUST
be fitted frem the front of the car.

Tighten alt nuts and bolts to the correct
torque.
Carry out a front suspension geometry
check.

UPPER BALL JOINT

Renew
Service Tool: JDBG Spring Compressor.

NOTE: The upper wishbone ball joint
cannot be dismantled and if worn, the
complete assembly must be replaced.

Jack up the front of the car, place on stands,
and remove the front road wheel. Fit service
tool JDBG Spring Compressor {(see Fig. 18),
and relieve stub axle carrier of spring
tension.

Using strong cord or wire, tie the stub axle
carrier 1o the cross member spring turret, to
prevent straining the front brake caliper
hose.

Remove the two nuts beolts and plain
washers securing the ball joint to the upper
wishbone arms (1, Fig. 19).

CAUTION: Make a careful note of the
number and position of packing and
shims as these control the castor angle.

Fig. 18

Remave the self locking nut and plain
washer securing the ball joint to the stub
axle carrier {2, Fig. 19), release taper and
remove the ball joint.

Fig. 19

To fit a new ball joint, reverse the above
procedure, ensuring that the packing and
shims are repositioned as previously noted.
Fit the ball joint to the stub axle carrier
before securing it to the wishbone arms.

CAUTION: The bolts securing the upper
ball joints to the upper wishbone, must
be fitted from the front of the car.

Remove the support wire or cord. Remove
service tool JDBG.

Refit the road wheel and lower the car.
Carry out a front suspension geometry
check.

REBOUND STOPS

Renew
NOTE: Rebound stops must only be
replaced as a pair; uneven loads will be
placed on the upper wishbone arms if this is
not done.

Jack up the front of the car, place on stands
and remove the road wheel.

Unscrew the rebound stops from the upper
wishbone arms.

To fit new rebound stops, reverse the above
procedure: tighten to the correct torque,
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FRONT SUSPENSION

BUMP STOP

Renew

Jack up the front of the car, place on stands
and remove the road wheel.

Remove the two plain nuts and spring
washers (1, Fig. 20) securing the bump stop
to the spring pan seat.

BN \(7;97
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Fig. 20
Manoeuvre the bump stop clear, through
the coils of the spring. It may be necessary
to carefully prise apart the coils, to enable
the bump stop to be removed.
To fit a new bump stop, reverse the above
procedure,
Tighten nuts to the correct torque.

SUSPENSION UNIT —
MOUNTING BUSHES

Renew

NOTE: A worn or damaged bush infers that
undue strain has been placed upon the
apparently satisfactory bush on the
opposite side of the car. Bushes must
therefore be renewed as a pair.

Jack up the front of the car, using a trolley
jack under the front suspension
crossmember {1, Fig. 21). Position axle
stands under the jacking spigots (2, Fig.
21), and lower the car onto them,

160-029

Adjust the jack to release the load from the
bushes, but to still remain in contact with
the crossmember.

Remove the wheel arch front dust shields.
Remove the self locking nut securing one of
the mounting bolts and drift the bolt clear of
the bush (3, Fig. 21).

NOTE: Record the position of the plain and
special washers, and if fitted the securing
bracket.

Slacken the clamping nut and bolt, securing
the relevant mounting bush eye.

Lower the jack SLIGHTLY to improve access
to the bush, and tap the bush clear of the
eye.

Repeat this procedure for the other side.

To fit new bushes, reverse the above
procadure, tightening the nuts to their
correct torque.

SUSPENSION UNIT —
REAR MOUNTINGS

Renew

NOTE: A worn or damaged mounting infers
that undue strain has been placed upon the
apparently satisfactory mounting on the
opposite side of the car. Mountings must
therefore be renewed as a pair.

Jack up the front of the car, using a trolley
jack under the front suspension
crossmember {1, Fig. 22). Position axle
stands under the jacking spigots (2, Fig.
22), and lower the car onto them.

Remove the nuts securing the engine front
mountings.

Fig. 22

Ensure that the trolley jack is supporting the
crossmember, remove the self locking nut
and washer (3, Fig. 22) securing each
mounting to the crossmember. Carefully
lower the rear of the crossmember unit,
sufficiently to enable the two special
setscrews and washers (4, Fig. 22) securing
each mounting to the body, to be removed.
Carsfully lever oneg side of the suspansion
crossmember down, to facilitate the
removal of the mounting. Repeat for the
other side.

Te fit new mountings reverse the above
pracedure. Tighten all fixings to their correct
torque.

NOTE: Mountings are offset and only fit
one way.

LOWER WISHBONE

Overhaul
Service tool: JD6G Spring Compressor.

Jack up the front of the car, place on stands
and remove the road wheel.

Remove the pinch bolt {1, Fig. 23) securing
the lower steering column to the rack
pinion.

Remove the bolt, washer and self locking
nut, securing the rack top mounting {pinion
side of rack assembly) (2, Fig. 23} to the

crossmember.

Remaove both the rack bottom mounting
bolts, washers and nuts, securing the
steering rack to the crossmember.

CAUTION: Make a careful record of the
number and position of the packing
washers for reassembly.

Release the steering rack from the
crossmember, and relrieve the packing
washers.

NOTE: Removal of the RH side lower
wishbone requires the removal of the
exhaust downpipe from the exhaust
manifold.

Fit the Spring Compressor JDBG as shown,
{Fig. 24}, and compress the spring
sufficiently to relieve the ioad on the spring
seat pan fixings. Remove the bolts and nuts
securing the spring seat pan to the lower
wishbone.

Fig. 24 001

Slacken the spring compressor tool and
remove the spring seat pan, spring and
packers.

NOTE: Record the quantity and position of
the packer for reassembly.
continued
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FRONT SUSPENSION

Remove the split pin, castellated nut and
washer from the end of the-lower wishbone
fulcrum shaft; drift out the shaft.

Remove the inner bolt, nut and washer,
securing the upper ball joint to the upper
wishbore, and slacken the outer nut and
bolt.

NOTE: Record the position of the castor
shims and packing pieces BEFORE
removing them.

Pull the top of the hub and stub axle carrier
outwards and swivel t0 gain access to the
self locking nut, securing the lower ball joint
to the stub axle carrier.

Remove the self locking nut and plain
washer; release the taper.

Remave the two bolts and nuts securing the
front damper and anti-roll bar brackets to
the lower wishbone.

Telescope the shock absorber and move

clear.

Remove the lower wishbone and spacer
washers.

Drift or press out the bush from the

wishbone eye. Press a new bush into the
eye, ensure that the bush projects from each
-side by an equal amount. Fitting the bush
will be made easier by using a
recommended rubber lubricant or a liquid
soap solution.

The refitting procedure of the lower
wishbone is the reverse of the above
procedure.

CAUTION: The lower fulcrum shaft
securing nut MUST NOT be fully
tightened until the full weight of the car
is resting on the suspension. Failure 1o
carry out this procedure will result in
undue torsional loading of the rubber
bushes with possible premature failure,

60—10

UPPER WISHBONE

Overhaul
Service tool: JD6G Spring Compressor.

Jack up the front of the car, place on stands
and remove the road wheel. Fit service tool
JD6G, Spring Compressor, and tighten to
relieve the stub axle carrier of spring tension
(Fig. 25).

g

Fig. 25

Remove the two bolts, nuts and plain
washers (1, Fig. 28), securing the ball joint
to the upper wishbone levers. Note the
relative positions of the packing pieces and
shims, as these conirol the castor angle.
Alternatively, remove the self locking nut {2,
Fig. 26) securing the ball joint to the stub
axle carrier, and release the taper. Tie up the
stub axle carrier to the suspension
crossmember, so that the flexible brake
hose is not damaged.

Fig. 26

Remove the itwo bolts which secure the
upper wishbone fulcrum shaft to the
suspension crossmember turret. Note the
relative positions of the shims as these
control the camber angle.

The upper wishhone assembly can now be
removed.

Remove the seli locking nuts and plain
washers and withdraw the wishbone levers
from the fulcrum shaft.

Release the locknuts and unscrew the
rebound rubbers from the levers.

Drift out or press out the bush from the
wishbone eye.

Press a new bush into the eye, ensuring that
the bush projects from each side by an
equal amount. Fitting of the bush will be
made easier if a recommended rubber
lubricant or a liquid soap solution is used.
The reassembiy and refitting of the
wishbone assembly, is a reversal of the
above procedure.

CAUTION: The nuts securing the
wishbone levers to the fulcrum shaft
must not be fully tightened until the
upper wishbone assembly has been
fitted to the car and the full weight of the
car is resting on the suspension. Failure
to carry out this procedure will result in
undue torsional loading of the rubber
bushes with possible premature failure.
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KEY TO EXPLODED VIEW OF THE FRONT SUSPENSION COMPONENTS

1. Crassmember 36. Upper wishbone mounting rubbers 72. Rubber bush
2. Rear mounting plate 37. Uppar wishbone — front 73. Cupwashers
3. Rear mounting fixings 38. CGrease nipple 74, Rubber bush
4. Rear mounting 39 Plainwasher 75. Plain washer
5. Balt 40. Fulcrum shaft — upper 76. Front damper
6. Anti-roll bar 41. Plainwasher 77. Damper mounting bracket
7. Rubber bush 42. Selffocking nut 78. Ant-roll Bar link mounting
8. Keeperplate 43. Camber shims bracket
2. Self locking nut 44, Bolt 79. Nutand bolt
10 Anti-rof! bar 45. Upper wishbone — rear 80. Self locking nut
11. Cup wash-outer 46. Top ball joint — inner bolt 81. Plain washer
12 Anu-roll bar to link — outer bush 47. Top ball joint — cuter bolt 82, Lower ball joint gaiter
13 Anti-roll bar ta link — inner bush 48. Rebound rubber B83. Gaiter retaining ring
4. Anti-roll bar link 49. Lacking washer 84, Gaiter retainer
16. Cup washers — inner 50. Grease cap 85. Upper socket
16. Lower bushes 51. Nut retainer 88. Ball pin
17. Cupwasher 52  Hubnut B87. Lower socket
18 Self locking nut 63 Splitpin 88. Shims
19. Bolt 54. Plain washer 89. Ball pincap
20. Plain washer 55 Quler bearing cong 90. Tab washers
21. Steel bush 56. Quter bearing track 91. Bolts
22. Clamping bolt &7 Fronthub 92. Grease nipple
23. Crossmember front mounting E8. Inner bearing track 93. Plain washer
rubber bush 59. Inner bearing cone 94. Bolts
24. Plain washer 680. Grease seal 95 Spring washer
25. Self locking nut 61. Stub axle 96. Nut
26, Self locking nut 82. Water deflector 97. Spring pan
27. Plan washer 63. Stub axle carrier 98. Lower wishbone
28 Gaiter relaiming ring 64, Plain washer 99 Lower fulcrum shaft
29 Top ball joint gaiter 65, Self lacking nut 100. Bush
30. Garter rewainer 66. Sweering arm 161
3t. Top kall joint 67. Road spring 102. Washer-plain
32. Caster shims 68. Spring packer 103. Casteliated nut
33. Self tocking nut 69. Locknut 104. Splitpin
34. Self locking nut 70. Nut 105. Bump stop rubber
35, Plain washer 71. Plain washer 106. Shims
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REAR SUSPENSION
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REAR SUSPENSION

TORQUE WRENCH SETTINGS

TIGHTENING TORQUE
SPANNER
ITEM DESCRIPTION SIZE Nm kgf/cm Ibf/ft
Bumpstop rubbers to body . . . . .. = in UNF nut 3 in AF 10.8t0 13,6 1.12to 1.4 Sto 10
Drive shaft to rear hub 2 in UNF nut 14in AF | 13610 163 13.81016.6 100 to 120
Inner fulcrum mounting attachment 75 in UNC bolt RinAF | 81,3t088 841091 60 to 65
Inner fulerum shaftnuts . . . .. ... .. 3in UNF nuts 3in AF 611068 6231069 45 to 50
Quter fulcrum shaftnuts . . . . .. ... .. £in UNF nuts $inAF | 13110 145 136t01b 97 to 107
Radius arm and safety straptobody . . . . . . & in UNF bolt 2in AF 611t068 6.23t06,9 45 to 50
Radiius arm to lower wishbone . . .. . . . .. 5 in UNF bolt 3in AF 881096 9,1t09.8 65to 70
Rear damper attachment . . . . . .. .. 75 in UNF nut Hin AF 43 to 49 4,5105.04 32t 38
Safety strap to floor panel Zin UNF nut % in AF 371043 3.8t04b5 27 to 32
Tie plate to crossbeam & inner fulcrum . . . | #5in UNF nuts & bolts 3in AF i91024 1.96t0 2,52 14t0 18
‘Vee mountingstobody . ... 3 in UNF nut &in AF 371043 3.8t045 271032
‘Vee mountings to crossbeam .. ... .. 55 in UNF nut 3in AF 191024 1,95 t0 2,52 141018
Wheel studs to rearhub . . . . 3in UNF — 7510 81,3 7,661t08.4 561060
REAR SUSPENSION DIMENSIONAL DATA Dimension
Description . The dimensional drawings below (Fig. 1) are A 15,7510 16,26 mm {062 to 0.64 in)
The complete independent rear suspension provided to assist in assessing accidental B. 5194310 519,94 mm (2045 0 20.47 in)
systerm is mounted to a pressed sieel damage. A component suspected of being C. 150,62t 151,73 mm (583 to 585 in)
crossbeam, which is attached to the damaged should be removed from the car D. 27006 to 27037mm (10632 to
body/chassis structure via four "Vee' rubber and cleaned off, the dimensions should then 10.842 in)
mountings. be checked and compared with those given E 15545t0 15570 mm (6.1210 6.13 in}
The system 15 geometrically similar to that in the appropriate illustration.

of a double wishbone set-up, but a drive
shaft takes the place of a conventional
upper wishbone, and the lower wishbone 1s
replaced by a lower link.

One end of the link pivots at the
crossmember, and the other end at a hub
carrier. The lower link is strengthened
torsionally 1o resist dive and braking loads,
which are partially transmitted to the body
structure via radius rods.

The aluminium alloy hub carrier houses a
rear hub, which is splined to the drive shaft
and runs in taper roller bearings

Two gas filled shock absorber and spring
assemblies are mounted between each
lower link, and the crossbeam to regulate
bump and rebound forces.

Plates are attached between the lower rear
pick up points of the dampers and the hub
carriers to provide lash-down pgints when
transporting the vehicle.

WARNING: ON CARS FITTED WITH A
'POWR-LOK’ LIMITED SLIP
DIFFERENTIAL UNIT: UNDER NO
CIRCUMSTANCES MUST THE ENGINE
BE RUN WITH THE CAR IN GEAR AND
ONLY ONE WHEEL OFF THE GROUND. IF
IT 1S FOUND NECESSARY TO TURN THE
TRANSMISSION WITH THE CAR IN
GEAR, THEN BOTH REAR WHEELS
MUST BE RAISED CLEAR OF THE
GROUND.

64—2
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REAR SUSPENSION

REAR SUSPENSION RIDE
HEIGHT

Check

Ensure that the car 1s in its kerb weight
condition i.e. full tank of fuel, engine oil and
water at correct levels

Check that the tyres are at the correct
pressure.

Roll the car forward three lengths on a
perfectly level surface, and measure the
distance between the lower surface of the
rear crossbeam and the ground on both

sides of the car.
o

J64-002

Fig. 2

Dimension A (Fig. 2} must be 1906 +
6.4 mm, 755+ C.25in. .

If this dimension is not correct, check all
bushes and bearing points of the rear
suspension. If the cause is not found, then
the rear road springs must be changed; all
four must be replaced as a complete set.

REAR SUSPENSION CAMBER
ANGLE

Check and Adjust

Service Tools: Setting Links JD258B,
Camber Gauge.

Check that the tyre pressures are correct.
Position the car on a level surface

Fit the Setting Links JDZBB as shown in
Fig. 3. Engage the hook end of JD25B in the
lower hole of the rear mounting and depress
the body until the other end can be slid over
the outer fulcrum nut. Repeat on the other
side of the car.

Position the camber gauge {Fig. 4) against
each rear whee! in turn, and make a note of
the camber angle reading

The correct reading should be 2° + 1°
negative. If these limits are not met, then
the camber angle must be adjusted

(B
‘ V.

Fig. 4

To adjust the camber angle

Remove the setting links, jack up the rear of
the car and place on stands. Remove the
appropriate road wheel.

Remove the lower wishbone outer fulcrum
grease nipple (to prevent damaging the
nipple).

Slacken the clip (1. Fig. 5} securing the
universal joint cover in position, and shde
the cover clear of the joint

Fig. 5

Rernove the four self-locking nuts (2, Fig. 5)
securing the drive shaft flange to the brake
discs {3. Fig. 5}

Remove the drive shaft flange from the disc
to enable the number of shims to be altered.

NOTE: Each shim is 0,5 mm {(0.020in)}
thick and will alter the camber angle by 3°.

Add or remove the necessary number of
shims to obtain the correct camber angle
Refit the drive shaft flange to the brake disc
and secure with the four self-locking nuts.
Positicn and secure the drive shaft flange
cover.

Refit the outer fulcrum grease nipple.

Refit the road wheel and lower the car.

Carry out the camber angle checking
procedure as previously described.

REAR HUB BEARING
END-FLOAT

Check and Adjust
Service Tools: Backlash Gauge JD13A, Hub

Remover JD1D.

The hub bearing end-float is controlled by a
spacer located next to the universal joint on
the drive shaft.

Spacers are available in thickness from
2,77 to 3.84 mm (0.109 to 0.1561 in} in
0,076 mm (0.003 in) increments.

End-float should be between 0,025 to
0,076 mm {0.001 to 0.003 in} and MUST
be rectified if it exceeds 0,102 mm
{0.004 in) by changing the spacer fer a
thicker one.

Checking

Jack up the rear of the car and place on
stands. Remove the road wheel and gently
tap the hub inwards

Clamp the Backlash gauge JD13A 1o the
hub carrier as shown (1, Fig. 8} so that the
stylus of the dial gauge (2. Fig. 6) contacts
the hub flange.

Make a note of the reading of the dial

gauge.

164-006
Fig. 6

Using two screwdrivers {3, Fig. 8), or similar
levers, move the hub outwards to its fullest
extent. Take care not to damage the water
thrower.

Make a note of the new readings on the dial
gauge.

NOTE: The difference between the dial
gauge readings represents the end-float of
the hub bearings. If this exceeds 0,102 mm
{0.004 in) then carry out the adjusting
procedure.

Adjusting

Remove the split pin, nut and washar from
the end of the drive shaft.

Remove the fulcrum shaft grease nipp!
from the hub carrier.

Fit the Hub Puller JO1D to the hub {Fig. 7)
and secure using the rcad wheel nuts.
Withdraw the hub and carrier from the drive
shaft and remaove the hub puller.

Remove the spacer from the drive shaft and
measure the thickness using a micrometer.

Fig. 7
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Determine the thickness of the spacer
required to remove end-float to the specified
amount 0,025 to 0,076 mm (0.001 to
0.003in) i.e. if the end-float measurement
was 0,203 mm (0.007 in), the replacement
spacer would need to be 0,127 mm
(0.005in} thicker than the one removed.
This will give an end-float of 0,051 mm
(0.002 in).

As the spacers are only supplied in
0,075 mm (0.003in) increments, then a
spacer 0,152 mm {0.006 in) must be used,
thus reducing the end-float to 0,025 mm
{0.001 in).

Clean any dried Loctite from the drive shait
splines.

Place the selected spacer on the drive shaft.
Apply Loctite grade AAV to the outer two-
thirds of the drive shaft splines, using a
small brush.

Introduce the half shaft into the hub, and
engage the splines.

Drift the hub onto the shaft, fit the washer
and tighten the nut to the correct torque. Fit
a new split pin.

Re-check the end-float.

Refit the fulcrum shaft grease nipple to the
hub carrier.

Remove the service tool JD13A, and refit
the road wheel.

REAR HUB AND CARRIER
ASSEMBLY

Overhaul

Service Tools: Hub Remover JD1B, Dummy
Shaft JD14, Hand Press 47 or
Hydraulic/Workshop Press and Adaptor
Plate MS370, Press Tools Adaptors JD16C,
Press Tocl JD20A and Adaptors JD20A-1,
Dial Gauge JD13A, Master Spacer JD15.

Jack up the rear of the car and place on
stands. Remove the road wheel.

Remove the fulcrum shaft grease nipple (1,
Fig. 8) from the hub carrier; this is to avoid
damaging the grease nipple when the hub is
pulled off.

Remove the split pin, nut and washer
{2, Fig. 8} from the end of the drive shaft.

J64-009

Fig. 8

Fit the Hub Puller JD1D to the hub (Fig. 9)
and secure using the wheal nuts.

Using the service tool, withdraw the hub
and carrier assembly (5, Fig. 8) from the
drive shaft.

Remove the hub puller.

644

Remove the spacer (3, Fig. 8) from the drive
shaft and retain.

Remove one of the self-ocking nuts
securing the hub carrier assembly fulcrum
shaft to the wishbone. Drift out the fulcrum
shaft (4, Fig 8) using a suitable drift.
Remove the hub and carrier assembly fram
the car; make a note of any shims and

acers that may be disturbed.

1)
sSpa De dis

Key to Fig. 10

Bearing spacer ring
Dummy shaft (JD14)
Seal tracks

Felt seal

5. Seal retaining ring

BwN =

Rermove the oil seal retainers from the
fulerum shaft housing.

Remove seals, bearings, spacers, distance
tube and shims (Fig. 10) from the fulcrum
shaft housing

Transfer the hub carrier to a suitable press;
press out the hub assembly from the carrier
(Fig. 11) and place to one side.

164-039

Fig. 11

Secure the hub carrier in a soft jawed vice
Using a suitable brass drift and observing
the proper safety precautions, drift the
bearing tracks out of the fulcrum shaft
housing.

Drift out the hub inner bearing track,
together with the seal and bearing from the
hub carrier.

Drift out the hub outer bearing track from
the hub carrier.

Fit Adaptors JD16C-1 to the hub outer
bearing. position the assembly in the Hand
Press 47 (Fig 12} or Hydraulic Press
Adaptor MS370, and remove the bearing.

\\\\\\_?‘UI}}_\@
/]

T 0w

Fig. 12

Examine al! the bearing cones, rollers and
tracks for wear or damage, and renew as
necessary. Inspect the oil seal track en the
hub for damage; a minute score can
considerably shorten oil seal life.

Press the outer bearing cone into position
on the hub shaft and liberally grease the
bearing with Retinax ‘A’.

Press the hub bearing outer races into the
hub carrier using service tool JD20-A and
Adaptors JD20A-1 (Fig. 13).

186-042

Fig. 13

Fit a new outer oil seal to the hub carrier;
lower the carrier onto the hub shaft and
outer bearing assembly.

e
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Place the inner bearing into position,
position the Master Spacer, service tool
JD15 {as shown in Fig. 14), and press the
inner bearing into position until the Master
Spacer contacts the hub. This will ensure a
certain amount of end-float.

Remove the hub and carrier from the press
and secure in a vice, (n order to measure the
end-float.

Hub Bearing End-Float

With the inner end of the hub uppermost
and the Master Spacer JD15 in postion, fit
the Dual Gauge JD13A to the hub as shown
in Fig. 15. Tap the hub carrier downwards
and set the dial gauge to zero. Using two
screwdrivers or similar levers between the
hub and the hub carrier, lift the hub carrier
to its fullest extent. Note the reading on the
dial gauge.

JB4-0L0

Fig. 15

CAUTION: Take care not to damage the
water thrower with the levers.

Having determined the measured end-float,
a spacer washer must be fitted in place of
the Master Spacer tool JD15 to give an end-
float of 0,026 to 0,076 mm {0.001 1o
0.003 in}).

The Master Spacer tool has a diameter of
length 'A" equivalent to a spacer of
3,81 mm (0.15in).

Spacers are supplied in thicknesses of 2,75
to 3.84mm (0109 to 0.151in} in
increments of 0,076 mm (0.003 in} and are
lettered A to R (less letters |, N and Q).

See table below

THICKNESS
SPACER LETTER mm inches
A 2,77 0.109
B . 2,85 0112
C . 2,92 0.11%
D .. 3,00 0.118
E .. ... 3,07 0.121
Foo ..3.15 0.124
G ... 3,23 0127
H oo 3.30 0.130
Jo 3.38 0.133
K ..3.46 0.136
Lo 3,63 0.139
Moo 3.61 0142
P 3.68 0.146
Q 3,76 0.148
R 3.84 0.151

Example: Assume the end-float measured
was 0,66 mm (0.026in). Subtract the
required nominal end-float of 0,050 mm
{0.002 in) from the measured end-float i.e.
0,66 mm {(0.026in} minus 0,050 mm

(0.002in) equals 0,61 mm {0.024 in).
Since the Master Spacer JD15 represents a
thickness of 3,81 mm (0.16Q0in) then the
thickness of the spacer to be fitted will be

3.81mm {0.150in} minus 0,681 mm
(0.024 in}  which equals 3.20mm
10.128 in). The nearest spacer is 3,23 mm
(0,127 in) — letter G. This spacer must be

fitted to obtain the correct end-float.

Make a note and place to one side.

Remove the Master Spacer and fit a new
inner bearing oil seal to the hub carrier.

Fulcrum Shaft Bearings

Fit the fulcrum shaft bearing outer tracks to
the hub carner

The fulcrum  shaft bearing pre-load
adjustment is effected by shims fitted
between the fulcrum shaft spacer tube and
bearings. The correct bearing adjustment is
0,025 mm (Q0.001 in) nominal pre-load.

A simple jig should be made out of a piece
of plate steel approximaigly 18 cm x 10 cm
x9,6mm {7 x4x0.375in).

Drill and tap a hole suitable to receive the
outer fuicrum shaft.

Secure the steel plate in a vice and screw in
the fulerum shaft. Slide an oil seal track onto
the shaft.

Place the hub carrier assembly into position
on the fulcrum shaft.

Omit the felt grease seals, but add an
excess number of shims between the spacer
tube and one of the bearings.

Place an inner wishbone fork, outer thrust
washer onto the fulcrum shaft, so that it
abuts the other oil seal track.

Fill the remaining spacer on the shaft with
washers and secure with a nut, tightened to
the correct torque.

Press the hub carrier assembly towards the
steel plate using a slight twisting mot:on to
settle the taper rolfers.

Maintain a steady pressure against the hub
carrier, and use feeler gauges to measure
the amount of clearance between the large
diameter washer and the hub carrier
(Fig. 16). Make a note of this reading "A".
Pull the hub carrier towards the large
diameter washer, twisting it to settle the
taper rollers. Maintain a steady pressure on
the carrier, and use feeler gauges to again
measure the clearance between the washer
and the hub carrier. Make a note of this
reading ‘B’

Fig. 16

By subtracting clearance ‘A’ from clearance
‘B" an end-float measurement is obtained
for the fulerum shaft bearing assemblies.
Dismantle the hub carrier assembly from
the jig plate, and remove sufficient shims to
obtain a pre-load reading of Q.05 mm
(0.002 in).

Example: Assume the end-float found oy the
above method was 0,25 mm (0.010in}.
Shims to the value of 0,256 mm (0.010in) +
0,05 mm (0.002 in) = 0,030 mm (C.012 in)
must be removed to give the correct pre-
load.

Pack the fulcrum bearing housing with the
specified grease and reassemble the
components. Ensure that a spacer ring is
fitted between each taper roller bearing
track and the grease seal retainer. (See
Fig. 17},

Key to Fig. 17

Bearing spacer ring
Dummy shaft (JD14}
Seal tracks

Felt seal

Seal retaining ring

Insert Dummy Shaft JD14, fit the grease
seal tracks and new felt grease seals.

Locate the fulerum shaft bess of the hub
carrier, between the jaws of the lower
wishbone Press the hub carrier against one
of the jaws of the wishbone and using feeler
gauges, measure the distance between the
other jaw and the oil seai track. {See
Fig. 18).

S

Fig. 18

Select shims to this value and divide into
two; fit these either side of the hub carrier to
centralise the carrier between the jaws of

the wishbone.
These also prevent the jaws of the wishbone
from closing inwards.

continued
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Shims are available in 0.76 mm {0.003 in)
and 0,779 mm {0.007 in} thicknesses and
22,2 mm (0.875 in} diameter.

Fit a seal retaining ring and selected shims
to each side of the fulecrum bearing
assembly. Position the hub carrier assembly
to the lower wishbone and chase dummy
shaft, JD14, through the wishbone, with the
fulcrum shaft.

Fit and tighten the nuts to the correct
torque.

Thoroughly clean and degrease the splines
of the drive shaft and hub. Fit the selected
spacer washer to the drive shaft.

Using a small brush, sparingly apply Loctite
grade AAV to the outer two-thirds of the
drive shaft splines.

Assemble the hub carrier 1o the drive shaft,
fit the washer and nut. Tighten tc the correct
torgue and fit a new split pin.

Refit the fulcrum shaft grease nipple.

Refit the road wheel and lower the car.

RADIUS ARM BUSHES
Renew

Service Tool: Press Mandrel JD21.

Jack up the rear of the car; suppeort the body
on stands forward of the radius arm
anchorage points.

Remove the apprapriate road wheel.

sl

164-015

Fig. 19

Remaove the special bolt and spring washer,
securing the safety strap to the body (1,
Fig. 19).

Remove the locking wire and bolt securing
the radius arm to the body (2, Fig. 19},
remove the safety strap

Remove the self-locking nut and plain
washer {1, Fig. 20) securing the front
damper assembly to the damper lower
mounting pin

Drift the damper mounting pin (2, Fig. 20)
far enough through the wishbone to clear
the front damper and spacer (3, Fig. 20).
Recover the spacer.

Knock back the tabs of the lockwasher (4,
Fig 20) and remove the bolt securing the

64—6

radius arm to the wishbone. Remove the
radius arm.

Using service tool JD21 and a suitable
press, press the front and rear bushes from
the radius arm (Fig. 21).

Press a new bush into the rear bush
housing. centralising the bush in the radius
arm.

Fig. 21 15025

Press a new bush into the front bush
housing; ensure that the holes in the bush
rubber are in line with the centre line of the
radius arm and the ring of the bush is flush
with the housing.

When pressing in the bushes, ensure that
the smali hole in the bush is uppermost.

To refit the radius arm, reverse the above
procedure.

Renew the locking wire and tab washer.
Tighten all the bolts ta their correct torques.

ROAD SPRING AND DAMPER
Renew

Service Tools: Hand Press 47, Adaptors
JD118B.

NOTE: The roadspring and hydraulic
damper assemblies can be removed from
the car with the rear suspension assembly
in position.

Jack up the rear of the car; place the body
on stands and remove the road wheel.
Position a trolley jack to support the lower
wishbone.

166-012
Fig. 22

Remove the bolt and self-locking nut (1,
Fig. 22}, securing the top of each damper
assembly to the crossbeam.
Remove the nuts and washers (2, Fig. 22}
securing the damper assemblies to the
lower wishbone.
Drift out the damper mounting pin (3,
Fig. 22).
Recover the spanner from the forward end
of the damper mounting pin.

J6i
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Fig. 23

Withdraw the spring and

assemblies from the car.

Using Hand Press 47 and Adaptors JD118,

as illustrated in Fig. 23, compress the road

spring sufficiently to allow the colets and

spring seat to be removed.

Release the spring and separate the damper

from the spring.

NOTE: In some cases, a spring packer may
be fitted. Note position for refitting.

damper

To refit, compress the road spring, using
service tools JD11B and 47, sufficiently to
allow the damper to be passed through the
road spring. Fit the packing ring, spring seat
and split collets.

Ensure that the spring and collets are fully
seated before releasing the pressure on the
road spring.

Fit the road spring and damper assemblies
to the car by reversing the removal
precedure.

WISHBONE/INNER FULCRUM
MOUNTING BRACKET

Qverhaul
Service Tool: Dummy Shafts JD14.

Dismantling

Jack up the rear of the car; support the body
on stands and remove the appropriate road
wheel.

Remove the self-locking nut from one end of
the outer fulerum shaft (1, Fig. 24) and drift
out the shaft

Fit the Dummy Shaft JD14 to the hub
carrier assembly.

Retain the shims and oil seal retaining
washers on each side of the hub carrier with
adhesive tape.

NOTE: Make a record of the number and
position of any shims fitted between the
wishbone and the hub carrier assembly.
{This is to ensure that they are reassembled
in their correct positions.)

continued
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REAR SUSPENSION

Raise the hub carrier and drive shaft clear of
the wishbone; secure to the crossbeam
using wire or strong cord.

Remove the six bolts and nuts (1, Fig. 25},
securing the tie-plate to the crossbeam
Remove the bolt securing the radius arm
safety strap to the body. Remove the locking
wire and unscrew the radius arm retaining
bolt from the body. Remove the safety strap
and detach the forward end of the radius
arm from the mounting on the body.
Remove the eight setscrews (2, Fig. 25}
securing the tie-plate to the inner fulcrum
brackets.

a1

1 164-019
Fig. 25

Remove the nuts and washers (1, Fig. 26)
securing the spring and damper assemblies
to the wishbone.

Drift out the damper mounting pin (2,
Fig. 26) and recover the spacer (3, Fig. 26)
from the front damper.

Remove the rear nut from the inner fulcrum
shaft and drive the shaft clear of the inner
fulerum mounting bracket and wishbone.
Withdraw the wishbone and radius arm
assembly from the car. Collect the four outer
thrust washers (1, Fig. 27} and inner thrust
washers (2, Fig. 27); grease seals (3,
Fig 27) and retainers (4, Fig. 27).

Fig. 28

Bend back the tab washer (4, Fig. 26) and
remove the bolt securing the radius arm to
the wishbone

Remove the two bearing tubes (5, Fig. 27}

J6i-G20

Use a suitable drift to carefully tap the
needle roller cages (6, Fig. 27) from the
wishbone.

If the inner fulcrum mounting bracket is to
be removed, tap.the spacing tube {1,
Fig. 28} from between the fugs of the
mounting bracket.

Remove the locking wire from the setscrews
(2, Fig. 28) securing the mounting bracket
to the final drive unit.

Remove the setscrews and withdraw the
fulcrum bracket.

Jes-0n

Fig 28
Fig 22

NOTE: Make a record of the number and
position of the shims (3, Fig. 28] at each
attachment point.

Examine all the components for wear and
damage; renew as necessary.

Assembly

Press the needle roller cages into position in
the wishbone arms. The engraved edge of
each bearing needle cage facing outwards.
Position the inner fulcrum mounting bracket
against the final drive unit and loosely
secure with the two setscrews.

Pass the inner fulcrum shaft through the
crossbeam and mounting bracket.

Position the shims previously removed
between the final drive unit and mounting
bracket.

Using feeler gauges, as shown in Fig. 29,
determine  whether the shimming is
sufficient to remove the clearance. Adjust
the shim pack as necessary. Shims are
available in thicknesses of 0,127 mm
{0.005 in) and 0,178 mm (0.007 in).

Fig. 29

Remove the fulcrum shaft; position the
selected shims and tighten the setscrews to
the correct torgue.
Wirelock the setscrews to tension in a
clockwise direction.

Tap the spacing tube intc position between
the mounting bracket lugs.

Fit new grease seals to the wishbone inner
fulerum arms; relocate the seal retainers
and thrust washers with grease.

Offer up the wishbone to the inner fulcrum
mounting bracket completse with bearing
tubes, needle roller bearings, inner and
outer thrust washers, grease seals and
grease seal retainers. Ensure that the radius
arm mounting bracket is towards the front
of the car.

Align the holes and spacers, press a Dummy
Shaft JD14 (1, Fig. 30} thiough each side of
the crossbeam and wishbone.

Fig. 30

The dummy shafts locate the wishbone,
spacers, crossheam and inner fulcrum
mounting bracket, and facilitate the refitting
of the inner fulcrum shaft.

Smear the inner fulcrum shaft with grease
and gently tap the shaft through the
crossbeam, wishbone and inner fulcrum
mounting bracket. As the fulerum shaft is
tapped into position, the short dummy
shafts will be displaced from the opposite
side. it will be found advantageous to keep a
slight amount of pressure exerted cn the
dummy shafts as they emerge from the
crossbeam. This will reduce the possibility
of the dummy shafts being knocked out of
position and allowing a spacer or thrust
washer to become displaced.

If a washer or spacer does become
displaced, it will be necessary to remove the
inner fufcrum shaft, dummy shafts and
wishbone, and repeat the operation.

When the fulcrum shaft is in position, fit and
tighten the self-locking nuts to the correct
torque.

Locate the radius arm to the wishbone, fit
the bolt and new tabwasher. Tighten to the
correct torque and bend over the tabwasher.
Raise the wishbone, refit the damper
mounting pin, spacer and tie-down bracket;
tighten the nuts to the correct torque.

Raise the radius arm; clean and lightly
grease the spigot. Fit the safety strap. Fit the
radivs arm securing bolt; tighten to the
correct torque and wirelock.

Fit and tighten the bolt securing the safety
strap to the body.

Release the wire or strong cord suspending
the hub assembly to the crossbeam.
Remove the adhesive tape attaching the
shims and washers to the hub carrier.

Fit new grease seals. Refit the grease seal
retainers and shims.

Align the hub carrier with the wishbone
outer fulcrum and chase out the Dummy
Shaft JD14 with the outer fulcrum shaft. Fit
and tighten the self-locking nuts to the
correct torque.

continted
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REAR SUSPENSION

Refit the tie-piate and insert the eight
setscrews (2, Fig. 311,

Refit the six bolts and nuts (1, Fig. 31).
Tighten all tie-plate fixings to the correct
torque.

J64-9

Fig. 31
Refit the road wheel and lower the car.
Carry out a rear suspension camber-angle
check and adjust as required.

REAR SUSPENSION
MOUNTINGS

Inspect

Drive the vehicle onto a ramp. Raise the
ramp and position a ramp jack under the
jacking point, in front of the rear radius arm
body mounting. N

Lower the ramp sufficiently to allow either
the rear wheel to clear the ramp, or untit the
distance between the lower edge of the rear
quarter valance and the ramp is 34cm
{13.5 in} DO NOT exceed this distance.
Visually inspect the condition of the rubber
and the rubber/metal bonding. If the rubber
shows signs of cracking, or there is
unbonding of the rubber to a depth greater
than 3,175mm (0.125in), then the
mounting must be replaced.

If a visual inspection is not conclusive, insert
a lever between the two 'V's' of the
mounting and apply pressure.

Check the rubber for cracking and the
rubber/metal bonding.

Repeat this procedure for the other side.

64—8

BUMP STOP

Renew

Jack up the car support the body on stands
and remove the appropriate road wheel.
Remove the two self-locking nuts and
washers securing the bump stop to the
body, and remove the bump stop. (1, Fig.
32).

nnnnnnnnn

proceaure.

Tighten all fixings to their correct torque.

REAR SUSPENSION UNIT

Remove and Refit

Jack up the rear of the car and support on
stands forward of the radius arm anchorage
points.

Remove the clamps securing the left and
right hand intermediate exhaust pipes to the
tail pipes and main silencers.

Disengage each intermediate pipe
mounting pin from the rubber mounting and
mangeuvre the pipes clear of the rear
suspension unit

Position suitable packing between each
exhaust tail pipe and the rear bumper to
support the silencer and tail pipe
assemblies in their fitted positions.

Remove the special bolt and spring washer
{1, Fig. 33) securing each radius arm safety
strap to the body.

Remove the locking wire and bolt (2,
Fig. 33} securing each radius arm to the
body: remove both the safety straps.

i ) /

J64-019

Fig. 33

Disconnect the brake pipe hose at the body
mounting bracket. Plug the ends 1o prevent
the ingress of dirt.

Remove the bolts and self-locking nuts
securing the propeller shaft flange to the
differentiat unit pinion flange.

Ensure that the handbrake is in the fuily
‘OFF position. Lift the carpet adjacent to the
handbrake mounting for access to the cable
adjusting nuts, slacken the cable lock and
adjusting nuts.

Release the springs {1, Fig. 34) from the
caliper operating arms. Move the right-hand
arm {2, Fig. 34} (when viewed from the front
of the car) towards the centre line of the car,
to enable the end of the handbrake
operating cable (3, Fig. 34) to be detached
from the arm.

Fig. 34

Position the handbrake cable ciear of the
suspension unit.

Position a jack underneath the tie-plate and
raise sufficiently to take the weight.

Remove the eight bolts and self-locking
nuts, and the four nuts, securing the
mounting brackets to the crossbeam.
Carefully lower the jack and suspension unit.
To refit reverse the above procedure.

Bleed the hydraulic brake system and re-
adjust the handbrake cable.
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REAR SUSPENSION

Key to the Exploded View of the Rear Suspension (Fig. 35)

Crossmember
Rubber mounting
Inner fulcrum mounting
Shims
Tie-plate
Inner fulcrum shaft
Distance piece
RH wishbone
. Bearing tube
10. Needle roller bearing
11. Thrust washer
12. Grease seal
13. Seal retaining ring
14. Thrust wsher
15 Grease nipple
16, Spacer tube
17. Shims
18. Taper roller bearing
19 Grease seal rack
20. Bearing spacer
21. Grease sea! retainer
22. Grease seal
23 Grease seal retaining washer
24. Shims
25 Quter fulerum shaft
26 Lashdown bracket
27. Self locking nut
28. Hub carrier
29. Grease rupple
30. Grease retaining cap
31. Hubouter bearing
32. Outer grease seal
33 Grease seal track
34. Rearhub
35. Hubinner bearng
36. Spacer
37 Inner grease seal
38 Seatng nng
39. Drwe shaft
40. Camber shims
41, inner joint cover
42. Quter joint cover
43. Coil spring
44. Spring packmg ring
45 Shock absarber (Damper)
46 Dustshield
47. Rubber bush
48 Spring seat
49 Spiitcallars
50 Damper mounung pin
51 Radws arm
52 Rubber bush
53. Safety strap
54 Rubber bush

OONE TN =

13

/14

53

Fig. 35 JEA-O4S
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BRAKES

Operation Operation No.
Brake caliper, front — Qverhaul .. ... ... . . . 70.565.13
Brake caliper, front — Remove andrefit ... ... ... .. .. ... . .. .. L. 70.55.02
Brake pads, rear — Renew .. ... o 70.40.02
Brake caliper, rear — Overhual .. .. .. . e 70.566.14
Brake fluid .. e —
Brake system — Bleed ... . . 70.25.02
Brake system — Drainand flush ... . . 70.25.17
Cleaning sOIveNtS .. e -
Data . e —
Degerintion JE—
Descri o5 o o YU
Disc, front — RENEW .. 70.10.10
Disc,rear — Renew .« . 701011
Brake caliper, rear — Remove and refit ... ... .. ... . 70.10.11
Brake pads, handbrake — Renew .. ... ... ... 70.40.04
Brake pads, rear — BEnew . . 70.40.03
Handbrake mechanism — Benew .. ... ... 70.65.04
Disc shield, front — Renew ... 70.10.18
Faultfinding and diagnosis ... —
Handbrake cable — Renew . . ... e 70.35.16
Handbrake cable — Adjust ... ... . . 70.35.10
Handbrake lever assembly — Renew ... . . . . 70.35.08
Moses — General iNStructions .. .. ... . . e —
Master cylinder — Overhaul ... ... e 70.30.09
Master cylinder — Renew ... . .. .. 70.30.08
Fluid reservoir — Renew ... . . 73.30.16
Pipes — General inStructions . . .. . ... ... —
Reservac tank — RenewW . ... .. 70.50.04
Servo assembly — Overhaul ... 70.50.06
Servo assembly — Testand check . ... . . 70.50.05
Torque wrench settings . ... . . e —
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BRAKES

TORQUE WRENCH SETTINGS

TIGHTENING TORQUE
SPANNER

ITEM DESCRIPTION | SIZE Nm kgffcm tof/ft
Brake fluid reservoir to bracket . . . . . . . +in UNF nut 75 in AF 271034 0.2810 0.34 21025
Brake pedal pivotpin . . .. .. %in UNF nut &in AF 1910 24 1,9510 2,49 141018

Hydraulic connections for & inpipe . . . . . UNF 810 9.b 0,831 097 6to7
M 12 16t0 18 1.66tc 1,86 1210 14

M 10 male 8to 11 0.83tc1,12 6108
M 10 fernale 111013 1.12t0 1.4 8t 10
Handbraketobody . . . . .. . ... ... ... ... & in UNF bolt Tin AF 19 10 24 1.951t0 2,562 141018
Handbrake lever pivottobody . . . . . . .. ... .. = in UNF bolt Sin AF 1910 24 1,961c 2,2 141018
Hose bracket to rear X-beam . . & in UNF nut Tin AR 19 t0 24 1.96 10 2,52 1410 18
Hoses to bracket & body . . .. . . ... .. ... M 10 nut 15 mm 1310 16 1,410 166 10to 12
Mastercylindertoservo . . . . . . ... M 10 nut 15 mm 221027 2241028 1610 20
Pedalto body - - . E:R Bmiggft in AF 15610176 | 16510 1.81 111013
Servotopedalbox . . ... .. M 8 nut 13 mm 111w 13 1,12t 1.4 81010
Vacuum pipe clips towing stays = . . .. . .. . . .. No 10 UNF nut &in AF 5516 0,56t00,62 4t04b
Vacuum tank bracket tobody . . . . . & in UNF nut 1in AF 111013 1.12to 1.4 Bte 10

DATA

Front brakes—make andtype .. ... ... s

Rear brakes-—make and type
Handbrake—type
Disc diameter—fraont
—rear
Disc thickness—front
—rear

Master cylinder bore diameter ... ... .. ...
Hydraulic fluid specification

Main brake friction pad specification ....... ... ...

Handbrake friction pad specification
Servo unit make

CLEANING SOLVENTS

WARNING: NEVER USE METHYLATED
SPIRIT (DENATURED ALCOHOL) FOR
CLEANING PURPOSES. USE ONLY
CASTROL/GIRLING BRAKE CLEANING
FLUID.

THROUGHOUT THE FOLLOWING
OPERATIONS ABSOLUTE CLEANLINESS
MUST BE OBSERVED TO PREVENT GRIT
OR OTHER FOREIGN MATTER
CONTAMINATING THE BRAKE SYSTEM.
IF THE SYSTEM IS TO BE FLUSHED OR
CLEANED THROUGH, ONLY GIRLING
BRAKE CLEANER MUST BE USED.
BRAKE SYSTEM COMPONENTS MUST
BE WASHED AND ALL TRACES OF
CLEANER REMOVED BEFORE
REASSEMBLY.

70—2

Girling, ventilated disc

Girling, inboard disc

Mechanical, operating on rear disc
283,8mm {11.175in)

263,8 mm (10.385 in)

24,0 mm (0.945 in}
Normal 12,7 mm (0.6 in}

Min. permissible 11,43 mm {0.45 in}

Ferodo 3401
Mintex M68/1
Girling

ALL BRAKE SYSTEM RUBBER
COMPONENTS MUST BE DIPPED 1IN
CLEAN BRAKE FLUID AND ASSEMBLED
USING THE FINGERS ONLY.

BRAKE FLUID

WARNING: DURING  OPERATIONS
WHICH NECESSITATE THE HANDLING
OF BRAKE FLUID, EXTREME CARE
MUST BE OBSERVED; BRAKE FLUID
MUST NOT BE ALLOWED TO CONTACT
THE CAR PAINTWORK. IN INSTANCES
WHERE THIS HAS OCCURRED THE
CONTAMINATED AREA MUST
IMMEDIATELY BE CLEANED. USING A
CLEAN CLOTH AND WHITE SPIRIT. THIS
SHOULD BE FOLLOWED BY WASHING

23,8 mm (0.937 in)
Castrol Girling Code 1735 {SAEJ1703}

THE AREA WITH CLEAN WATER,
METHYLATED SPIRIT (DENATURED
ALCOHOL) MUST NOT BE USED TO
CLEAN THE CONTAMINATED AREA,
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BRAKES

DESCRIPTION

The brake system comprises the following

Jomain componeants:

Pedal box

Servo unit

Tandem master cylinder
Remote fluid reservoir
Four disc brake assembilies
Two handbrake calipers

The above components provide the car with
a dual braking system in which the front and
rear caliper assemblies are totally
independent of each other. In the event of a
brake line fracture, or partial loss of fluid,
one pair of brake calipers will remain
operative.

Operation (Fig. 1)

When the brake pedal is depressed, the
servo unit, which is directly coupled to the
master cylinder, transfers increased pedal
pressure to the master cylinder primary
piston A", causing this piston to move
forward past the by-pass port ‘B, and
establish a rear brake line pressure in
chamber 'C’. Pressure from the primary
piston return spring ‘D", combined with the
rear brake line brake line pressure in
chamber ‘'C’, forces the secondary piston 'E’
forward past the by-pass port ‘F' to establish
front brake line pressure in chamber "G

Brake pressure entering the caliper 'H’
forces the pistons 'J' (four on each front
disc, two on each rear) out to act on the
friction pads K', ctamping the brake disc 'L’

When the brake pedal is released, brake line
pressure collapses, allowing the piston
seals ‘N’ to retract the pistons tnto the
calipers sufficiently for the friction pads to
be in a relaxed position away from the disc.

This provides automatic adjustinent for
brake pad lining wear

If the brake servo unit becomes inoperative,
front and rear braking systems will still
operate, but at a greatly reduced brake line
pressure.

A divided brake fluid reservoir ensures that
in the event of fluid loss to front or rear
brake systems, one pair of calipers will
remain operative

The fluid reservoir contains a float/switch
assembly 'P°  which, when actuated,
illuminates a warning light on the fascia,

to an unsatisfactory level.

J70-048

Fig. 1

Metrication

The examples shown in Fig. 2, Fig. 3 and
Fig. 4 are intended as an aid to identi-
fication of brake components in metric form.

All metric pipe nuts, hose ends, unions and
bleed screws are coloured black. The
hexagon area of pipe nuts are indented with
the fetter ‘"M’

Metric and UNF pipe nuts are different in
shape and the female nut is always used
with a trumpet flared pipe, the male nut
atways having a convex flared pipe.

J70-002

8= UNF
Fig. 2

Huse ends differ slightly between metric and
UNF

—A— am
-Ei@«(((«(((! ——B— .E: ': (@(«(ﬂ

i70-004

B = UNF
Fig. 3

A = Metric

Copper gaskets are not used with metric
hose and a gap exists between the hose end
and cylinder.

470-003

B = UNF
Fig. 4

A = Metric

Metrication does not apply to the foliowing

brake components.

1. Rear calipers.

2. Handbrake calipers.

3 Feed pipes from rear
connector to rear calipers.

4. Three-way connector.

three-way
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BRAKES

SYMPTOM AND DIAGNOSIS CHART

SYSTEM
SYMPTOM

Fade

Spongy pedal

Long pedal

Brakes binding

Hard pedal—poor braking

Brake pulling

Fall in fluid level

Disc brake squeal—pad
rattle

Uneven or excessive pad
wear

Brake warning light
illuminated

70—4

DIAGNCSIS

Incorrect pads.
Overloaded vehicle.
Excessive braking. Old
hydraulic fluid.

Air in system. Badly lined
pads. Weak master
cylinder mounting.

Discs running out pushing
pads back. Distorted
damping shims. Misplaced
dust covers.

Handbrake incorrectly
adjusted.

Seals swollen. Seized
pistons. Servo faulty.

Incorrect pads. Glazed
pads. Pads wet, greasy or
not bedded correctly
Servo unit inoperative.
Seized caliper pistons.
Worn shock absorbers
causing wheel bounce.

Seized pistons. Variation

in pads. Unsuitable tyres

or pressures. Worn shock
absorbers. Loose brakes.

Greasy pads. Faulty discs,
suspension or steering.

Worn disc pads. External
leak. Leak in servo unit.

Warn retaining pins. Worn
discs. Worn pads. Broken
anti-chatter spring

Disc corroded
Disc badly scored.
Incorrect friction pads.

Fluid level low.
Short in electrical warning
circuit,

FOR HYDRAULIC BRAKE

ACTION

Replace the pads, decrease
vehicle toad or renew
hydraulic fluid as necessary.

Check for air in the system,
and bleed if necessary.

Check the master cylinder
mounting, pads and discs and
replace as necessary.

Check that the disc run out
does not exceed 0,101 mm
{0.004 in}. Rotate the disc
on the hub.

Check the disc/hub mounting
faces

Check and adjust handbrake
linkage. Check for seized
pistons. Repair or replace as
necessary. Carry out servo
test procedure,

Replace servo if faulty.

Replace the pads or it glazed,
lightly rub down with rough
sandpaper. Carry out servo
test procedure,

Replace servo if faulty.

Check caliper for damage and
repair as necessary. Fit new
shock absorbers.

Check tyre pressures, seized
pistons, greasy pads or loose
brakes; then check
suspension, steering and
repair or replace as
necessary.

Fit new shock absorbers.

Check the pads for wear and
for hydraulic fluid leakage.
Tareg b aaria toct

Lally vdLl oGV Lot

procedure.
Replace servo if faulty.

Renew the retaining pins, or
discs. Fit new pads, or anti-
chatter spring.

Check the disc for corrosion,
or scoring and replace if
necessary. Fit new pads with
correct friction material.

Top up reservair. Check for
leaks in system and pads for
wear. Check electrical circuit

GENERAL FITTING
INSTRUCTIONS

Hoses

Thoroughly clean the unions of the hose to
be removed.

Ensure the pipe sealing plugs are at hand.
Fully release the unions {1, Fig. 5) securing
each end of the hose to the fluid pipes.

370-008

Withdraw the pipe unions (2, Fig. 5) from
the hose ends. Plug the ends of the pipes to
prevent the loss of fluid and the ingress of
dirt.

Remove the locknut {3, Fig. 5} sceuring the
hose to the mounting bracket and remove
the hose.

Thoroughly clean the hose and examine it
for any signs of deterioration or damage.
Renew the hose if there is any doubt about
its condition.

Using compressed air, thoroughiy clean the
bore of the hose.

To refit the hose, reverse the above
procedure. Before fully tightening the
locknut {3, Fig. B) ensure that the hose is
neither kinked nor twisted.

Carry out the brake bleeding procedure.

Clean the unions of the pipe to be removed.
Ensure that sealing plugs are at hand. Fully
release the pipe unions.

Withdraw the pipe from the car. Plug the
open end of the pipe remaining on the car,
to prevent the loss of fluid or the ingress of
dirt.

Thoroughly clean and examine the pipe for
any signs of damage or deteriaration.
Renew the pipe if there is any doubt about
its condition

Using compressed air, thoroughly ¢lean the
bore of the pipe

Te refit, reverse the above procedure and
carry out the brake bleed procedure
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BRAKES

BRAKE SERVO TEST
PROCEDURE

NOTE: The following tests on the vacuum
systern should only be carried out if it is
known that the hydraulic brake system is in
a satisfactory condition.

Jack up the front of the car and check that
one wheel will rotate freely. Start the
engine, allow the vacuum to build up, and
apply the brake pedal several times. Check
that the wheel is free to rotate immediately
the pedal is released. If the brakes hind,
then the servo is faulty

With the engine running, apply the brake
pedal several times, and check the
operation of the pedal. If the response is
sluggish, check the condition of the vacuum
hoses and the servo unit air filter,

Allow the vacuum to build up, and then
switch off the engine and operate the brake
pedal. The pedal should be vacuum assisted
for approximately three applications; any
less indicates a leaking vacuum system or
an inoperative non-return valve.

With the engine switched off, operate the
brake pedal several times to evacuate any
vacuum left in the system.

Whilst maintaining light pressure on the
footbrake pedal, start the engine. If the
servo unit is operating coirectly, the pedal
will fall under the existing foot pressure. If
the pedai remains stationary, then there is a
leak in the vacuum system.

BLEEDING THE BRAKE SYSTEM

Bleeding the brake system (expelling the air}
15 not a routine maintenance operation and
should only be necessary when part of the
system has been disconnected, or air has
contaminated the fluid. The presence of air
in the system will cause the brake pedal to
feel 'spongy” when applied.

During the bleeding operation, it is
important that the level of the fluid in the
fluid reservoir is kept topped up. to avoid
drawing more air into the system.

Attach a bleed tube to the left hand rear
hleed screw, immerse the open end of the
tube in a small jar, partially filled with clean,
fresh brake fluid.

Position the gear selector lever in neutral;
start the engine and allow it to idle.

Slacken the left-hand rear bleed screw.

An assistant is required to slowly operate
the brake pedal through its full stroke.
Continue to do this, until the fluid pumped
into the jar is free from air bubbles. When
this is achieved, keep the pedal depressed
and close the bleed screw. Release the
pedal.

Repeat the operation for the right-hand rear
brake caliper and the two front brake
calipers.

Check the tighiness of all the bleed screws
and fit protective caps.

Top up the reservoir as necessary.

CAUTION: DO NOT ‘top up’ the fluid
reservoir with fluid which has been bled
through the system, as it will have
become aerated. Always use fresh, clean
fluid from a new tin.

Apply a normal ‘working' load to the brake
pedal, for several minutes. If the pedal
moves or feels spongy, then further bleeding
of the system is required. Also check the
entire system for any signs of fluid leakage.

DRAINING AND FLUSHING
THE BRAKE SYSTEM

Service Tool: Brake piston retractor, Girling
Part No. 64932392

Draining

Place the car on stands and remove all the
road wheels.

Attach a bleed tube to the rear left-hand
caliper bleed screw with the open end in a
suitable container. Slacken the bleed screw
and slowly operate the brake pedal through
its full stroke, until the rear brake section of
the fluid reservoir is empty and fluid ceases
1o come out of the bleed tube.

Remove the rear left-hand caliper friction
pads.

WARNING: DO NOT OPERATE THE
BRAKE PEDAL WHILE THE FRICTION
PADS ARE REMOVED.

Using Service Tool 64932392, as shown in
Fig. 8 A and B, lever the pistons into their
bores, expelling any remaining fluid.

Replace the friction pacds.
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NOTE: !t is not necessary to replace the
retaining pins and spring clips at this time,
as the friction pads will have to be removed
again.

Close the bleed screw

Discard the expelled fluid

Repeat the draining procedure for the rear
right-hand and front brake calipers.

FLUSHING

Fill the fluid reservoir with Castrol/Girling
Flushing Fiuid.

Attach a bleed tube to the rear left-hand
caliper bleed screw with the open end in a
suitable container.

Slacken the blecd screw and slowly operate
the brake pedal, through its full stroke;
continue until clear flushing fiuid is expelied
from the tube.

NOTE: The fluid reservoir must be kept
‘topped-up’ with fresh flushing fluid.

Close the bleed screw and operate the brake
pedal two or three times.

Repeat the flushing procedure on the
remaining brake calipers.

Carry out the draining precedure to expell all
the flushing fluid from the rear brake
calipers. Secure the friction pads with the
retaining pins and spring clips. Do not forget
to fit the anti-rattle springs to the front
calipers.

Close all the bleed screws.

Discard the expelled flushing fluid.

Fill the brake fluid reservoir with new brake
fluid of the correct specification.

Carry out the brake bleeding procedure.
Ensure that the brake fluid expeiled through
the bleed tube is completely free of flushing
fluid.

Refit the road wheels and remove the car
from the stands.

SERVO ASSEMBLY

Overhaul

The servo assembly is a sealed unit and
cannot be averhauled. Should the operation
of the servo unit deteriorate to an extent
where braking efficiency is affected, or a
fault develops in the wunit, then a
replacement servo assembly must be fitted.
Servo unit replacement is covered in the
pedal box overhaul procedure.

DISC SHIELDS — FRONT

Renew

Jack up the front of the car, place on stands
and remove the road whesl.

Slacken the upper bolt securing the steering
arm to the stub axle carrier.

Remove the locking wire securing the
caliper mounting bolts and remove the
upper mounting bolt.

Remave the self locking nuts which retain
the disc shield securing brackets (1, Fig. 7}
to the lower portion of the stub axle carrier.
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Withdraw the front and lower disc shields
{2, Fig. 7).

Disconnect the brake caliper feed pipe from
the flexible hose. Remove the locknut
securing the flexible hose union to the
bracket {3. Fig. 7) on the rear disc shield.
Remove the rear disc shield (4, Fig. 7).

Plug the ends of the brake pipes to prevent
the lass of fluid and the ingress of dirt.

To refit the disc shields, reverse the above
precedure.

Ensure that the flexible hose is not twisted or
kinked when secured to the rear disc shield.

Tighten all fixings to their correct torque
figures.

Wirelock the caliper mounting bolts.

Refit the road wheel.

Bleed the brakes.

DISC — FRONT

Renew

Service Tool: Brake piston retractor, Girling
Part No. 649832392

Jack up the front of the car, place on stands
and remove the road wheel.
Rernove the spring clips (1, Fig. 8). securing
the brake pad retaining pins {2, Fig. 8) and
withdraw the retaining pins.

J70-007

Recover the anti-rattle springs (3, Fig. 8),
and withdraw the brake pads (4, Fig. 8).

Break the lock wire {1, Fig. 9) and remove
the two bolts-and spring washers {2, Fig. 9),
securing the brake caliper to the stub axle
carrier.

Slacken the bolt and washer {3, Fig. 9)
securing the steering arm to the stub axle
carrier.

70—6

NOTE: Make a careful record of the shim(s)
fitted between the steering arm and the
brake caliper.

Gently ease the caliper aside and secure
with wire or strong coid, to prevent
damaging the brake hose

J700037

Rermove the tront hub grease cap (1,
Fig. 10}, extract the split pin (2, Fig. 10},
remove the hub retaining cap (3, Fig. 10},
nut and washer {4, Fig. 10) from the stub
axle. Withdraw the front hub and disc
assembly.

Remove the five bolts and spring washers
securing the brake disc to the front hub
assembly, and withdraw the brake disc.
Inspect the disc for cracks and heawy
scoring; light scratches are not detrimental.
If any doubt exists, a new disc must be
fitted.

Fit a new disc to the hub assembly, secure
with five bolts and spring washers,
tightened to the correct torque.

Refit the hub and disc assembly to the stub
axle; adjust the hub bearing endfloat to
0,03 - 0,08 mm (0.001 - 0.003 in). This 18
measured using a dial lest indicator gauge,
mounted with the plunger against the hub.
Tighten the nut unti! the correct endfloat is
obtained, refit retainer, split pin and hub
cap.

If a gaugef is not available, the following
procedure can be used:

Tighten the nut until there is no endiloat i.e.
when the rotation of the hub is slightly
restricted.

CAUTION: A torque of 0,691 Kgf/m
{5 ib#/ft) must not be excseded or
damage may be caused to the bearings
and bearing tracks.

Slacken the nut one flat and fit the nut
retaining cap. Fit a new split pin and bend
over. Refit the grease cap, ensure that the
vent hole is clear.

Refit the caliper to the stub axle carrier;
ensure that the carrect number of shims are
fitted between the steering arm and the
brake caliper. Tighten and wire lock the two
caliper securing bolts. Tighten the steering
arm securing bolt.

When a new disc has been fitted, it is
recommended that new brake pads are also
fitted. If the thickness of the pad material is
less than 4 mm (Q.16in), then NEW pads
MUST be fitted.

NOTE: It is advisable to reduce the level of
brake fluid in the reservoir before fitting the
new brake pads.

Lever the caliper pistons into the cylinder
bores using Girling tool 64932392,
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Fit the new brake pads to the caliper, fit the
new anti-rattle springs. Secure in position
with the retaining pins. Fit the spring clips.
Refit the road wheel and lower the car.

Run the engine and apply the brake padal
several times until the pedal feels solid.

DISC — REAR
Renew

Service Tool: Brake piston retractor, Girling
Part No. 64932382

Handbrake Mechanism

Jack up the rear of the car and place on
stands.

Remove the nuts and bolts securing the tie-
plate to the rear suspension unit; remove
the tie-plate.

Ensure that the handbrake lever is in the
fully ‘OFF" position. Lift the carpet adjacent
to the handbrake lever mounting for access
to the cable adjusting nuts (1, Fig. 13):
Slacken the cable lock and adjusting nuts.



ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR

ADMINISTRATOR


BRAKES

Fig. 14 170-036

Release the springs (1, Fig. 14) from the
handbrake caliper arms. Move the right-
hand arm on RHD vehicles, or the feft-hand
arm on LHD vehicles (when viewed from the
front of the carl, to the centre line of the car,
enabling the end of the inner (operating)
cable (2, Fig. 14) to be detached from the
@operating arm. Slide the rubber cover from
“the outer cable (3, Fig. 14) and release the
outer cable from the other handbrake
operating arm.
Position the handbrake cable clear of the
caliper.
Bend back the locking tabs {4, Fig. 14},
securing the handbrake caliper mounting
bolts. Remove the two mounting bolts, tab
washer and retraction plate. .
Slide the handbrake caliper around the
brake disc, and withdraw through the gap
exposed by the removal of the tie-plate.

Rear Caliper

Remove the brake pads from the caliper.
Slacken the caliper feed pipe union at the
three way connector, and disconnect the
feed pipe from the caliper.

Plug the ports to prevent the loss of fluid
and ingress of dirt.

Break the locking wire and remove the

hcal«per mounting bolts.

-CAUTION: DO NOT under any
circumstances remove the bolts securing
the halves of the caliper together.

Slide the caliper around the brake disc and

withdraw through the gap exposed by the
removal of the tie-plate.

Rear Disc

Remove the road wheel, adjacent to the
brake disc to be renewed.

Remove the hub carrier fulcrum shaft grease
nipple (1, Fig. 16} to prevent damaging the
nipple.

Remove the locking wire securing the radius
arm bolt (1, Fig. 15) and remove the bolt.
Lever the radius arm from the spiget anchor
on the body.

Position a jack, or support blocks, under the
hub carrier assembly.

Remove the nuts and washers securing the
rear dampers to the lower wishbone.

Drift out the damper mounting pin {2,
Fig. 16}; recover the front damper spacer
collar.

Slacken the clip {3, Fig. 16) securing the
drive shaft inner universal joint cover and
slide the cover along the drive shaft clear of
the joint.

Fig. 16

Remove the nuts (4, Fig. 16) securing the
driveshaft flange to the brake disc.

Carefully separate the drive shaft flange
from the brake disc; collect the camber
angle shims located on the disc mounting
bolts.

NOTE: Record the number and value of the
camber shims.

Remove the brake disc from the mounting
bolts.

NOTE: Do NOT disturb the shims mounted
between the final drive flange and the brake
disc.

Inspect the disc for cracks and heavy
scoring; light scratching is not detrimental.
If any doubt exists, a new disc MUST be
fitted.

Fit the new disc on to the mounting bolts.
Replace the camber angle shims.

Fit the drive shaft flange over the shims on

P N A T

to the mounting bolts.

Fit and tighten the nuts to secure the drive
shaft flange to the brake disc.

Check the disc for run-out. Clamp a dial test
indicator to the suspension unit cross-
member, position the indicator button
against the brake disc face and zero the dial.
Run-cut  must not exceed G,10mm
{0.004 in).

Offer the brake caliper to its mountings and
secure with the mounting bolts.

Check that the brake disc is central in the
caliper by measuring the gap between the
caliper abutments and the disc faces.

The gap on opposite sides of the disc may
differ by up to 0.25 mm (0.010in}, but the
gap between the upper abutment face and
the disc, and the lower abutment face and
the disc, on the same side should be equal.
To adjust, remove the catiper and disc, add
or remove shims from between the axle unit
output shaft flange and the brake disc. Make
a note of the thickness of the shims added
or removed

On  completion of the centralisation
operation, add or withdraw camber shims to
the same value as those used in the above
adjustment operation.

eg If a 2,16mm (006in} shim was
ADDED between the axle unit output flange
and the brake disc, to centralise the disc,
then REMOVE the same value of the shims
from the camber angle shim pack, fitted
between the brake disc and the drive shaft
flange

If shims were removed to centralise the
disc, then ADD the same value of shims to
the camber angle shim pack. This ensures
that the camber angle, prior to the renewal
of the disc, is retained.

When the disc is central in the caliper,
tighten the caliper mounting bolts to the
correct torgue and wire lock.

Reposition the radius arm to the body
spigot, refit the bolt, tighten to the correct
torque and wire lock.

NOTE: Prior to fitting the radius arm, wire
brush the spigot and smear with grease.

Slide the inner universal joint cover into
place and secure with the clip.

Examine the brake pads for wear and
damage. If the lining thickness is less than
4 mm (0.16 in}, then new brake pads must
be fitted.

Refit the brake pads to the caliper. Locate
the retaining pins and fit the spring pins.
Examine the handbrake pads for wear. If the
fining thickness is less than 4 mm (0.16in)
then new pads must be fitted.

If new handbrake pads are fitted, adjust the
handbrake caliper.

Hold one pad carrier and unwind the other
one until the distance between the pad
facesis 19 mm (0.75in).

Position the handbrake caliper, retraction
plate and new tab washer. Secure with the
mounting bolts and bend up the tab washer.
Operate the actuating lever until the
adjuster ratchet ceases to click. The
handbrake pads are now adjusted to the
correct clearance. Refit the springs to the
operating arms.

it the brake feed pipe to the caliper and the
three-way connector.

Refit the handbrake cable and adjust so that
with the handbrake fully 'OFF" there is a
slight amount of siack within the cable.

NOTE: If the cable is adjusted so that ail
the slack is removed, binding of the
handbrake caliper may result.

Tighten the locknut and replace the sill
carpet.

Refit the tie-plate to the suspension unit.
Bleed the brakes.

Refit the road wheel and lower the car.
Check and, if necessary, adjust the camber
angle.
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BRAKE CALIPER — FRONT

Overhaul

Jack up the front of the car, place on stands
and remove the road wheel.

J70-007

Remove the spring clips (1, Fig. 17)
securing the brake pad retaining pins (2,
Fig. 17} and withdraw the retaining pins.
Recover the anti-rattle springs (3, Fig. 17)
and withdraw the brake pads (4, Fig. 17].

Fig. 18
Slacken the caliper feed pipe union {1,

Fig. 18} ai the support
disconnect the feed pipe from the caliper,
plug the pipe to prevent the loss of fluid and
ingress of dirt.

Break the lock wire (2, Fig. 18) and remove
the two bolts and spring washers (3, Fig.
18) securing the brake caliper and the stub
axle carrier.

NOTE: Make a careful record of the shim(s)
fitted between the steering arm and the
brake caliper.

Withdraw the caliper (4, Fig. 18} from the
car.

Thoroughly clean the caliper using ONLY
Castrol/Girling Brake Cleaning Fluid.

CAUTION: DO NOT under any
circumstances remove, or attempt to
remove, the bolts securing the halves of
the caliper together.

L ae
oracket and

Remove the spring clips (1, Fig. 19)
retaining the piston dust cavers {2, Fig. 19)
and remove the dust covers from the pistons
(3, Fig. 19).

70—8
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Fig. 19

To expel the pistons, carefully feed
compressed air into the caliper fluid inlet
port; remove the pistons from the caliper,

WARNING: EXTREME CARE MUST BE
TAKEN NOT TO DAMAGE THE
CYLINDER BORES WHEN EXTRACTING
THE SEALS.

Carefully prise each seal (4, Fig. 19} from
the recess in each piston cylinder bore.
Using only Castrol/Girling Brake Cleaning
Fluid, thoroughly clean all the components.
Examine the pistons and cylinder bores for
signs of abrasion, 'scuffin’, scratches or
corrosion. )t any doubt exists as to the
condition of a cemponent then a new one
must be fitted.

Coat the new seals in Castro/Girling Brake
Lubricant, or new, clean brake fluid. Fit the
new seals into the recesses in the cylinder
bores {1, Fig. 20) using ONLY finger
pressure.

J70-032

Fig. 20

Lubricate the pistons (2, Fig. 20) with brake
lubricant, or new, clean brake fiuid, and
enter them into the cylinder bores.

Fit new dust covers (3, Fig. 20} over the
pistons and locate in the outer groove of the
piston. Push the pistons fully home and
locate the dust cover in the outer grooves of
the cylinder bores.

Secure the dust covers with the spring clips
{4, Fig. 20).

Refit the caliper to the stub axle carrier;
ensure that the correct value of shimis} is
fitted between the brake caliper and the
steering arm. Tighten the bolts to the
correct torque and wire lock.

Reconnect the caliper feed pipe to the
calipar and tighten the pipe union to the
support bracket.

NOTE: Examine the brake pads for wear
and damage. i the lining thicknes is less
than 4 mm {0.16in), then new brake pads
must be fitted.

Refit the brake pads. Bleed the brakes.
Refit the road whee! and lower the car.

BRAKE CALIPER — REAR
Overhaul

Service Too!: Piston Clamp 18G672

Jack up the rear of the car and remove the
handbrake and rear brake calipers as
described on page 70—6 in the rear disc
renewal procedure.

Thoroughly clean thé caliper using ONLY
Castrol/Girling Brake Cleaning Fluid.

CAUTION: DO NOT under any
circumstances remove or attempt to
remove the bolts securing the caliper
halves together.

Fit the piston clamp, Tool No. 18G672, to
one half of the caliper, to retain one piston
in  position, whilst carefully feeding
compressed air into the caliper inlet port, to
axpel the other piston (3, Fig. 21).

)70-033

Fig. 21

Rernove the dust seal (2, Fig. 21} from the
piston and cylinder bore.

WARNING: EXTREME CARE MUST BE
TAKEN NOT TO DAMAGE THE
CYLINDER BORE WHEN EXTRACTING
THE SEAL.

Carefully prise the seal {1, Fig. 21) from the
recess in the cylinder bore.

Using only Castrol/Girling Brake Cleaning
Fluid, thoroughly clean the cylinder bore and
pistan.

Examine the components for signs of
abrasion, 'scuffing’, scratches or corrosion.
If any doubt exists as to the condition of &
component, then a new one MUST be fitted.
Coat the new seal (1, Fig. 21) in Castrol/
Girling Brake Lubricant, or in new clean
brake fluid, and enter it onto the ¢tylinder
bore.

Fit a new dust cover (2, Fig. 21} over the
piston and locate 1t in the outer groove of
the piston. Push the piston (3, Fig, 21) fully
home and locate the dust cover in the outer
groove of the cylinder bore,

&
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Release the piston clamp tool and fit it to
the other haif of the caliper

Repeat the applicable operations on the
other piston.

Refit the caliper assembly to the car.

HANDBRAKE LEVER
ASSEMBLY

Renew

Disconnect the battery
Remove the driver's seat assembly. This
operation is fully covered in the Body

Section of this Manuat Book 8, Section 76,
page

Remove the setbolt {1, Fig. 22) securing the
handbrake fever mechanism cover. Raise
the handbrake lever and slide off the cover.
Disconnect the electrical lead (1, Fig. 24)
from the brake warning light switch.

N
J7Q-06s,
Fig. 23

Lift the carpet adjacent to the handbrake
lever mounting for access to the cable
adjusting nuts {1, Fig. 23); slacken the
cable, lock and adjusting nuts.

J7G-043

Fig. 24

Remove the adjustable nipple (2. Fig. 24)
from the end of the handbrake cable.
Remove the pivot bolt {3, Fig. 24) and the
bolts (4, Fig 24} securing the handbrake
assembly to the inner sili.

Detach the earth lead (b, Fig. 24). Recover
the distance pieces (6, Fig. 24) fitted
between the handbrake assembly and the
inner sill.

Disengage the handbrake assembly and
remove from the car.

Remove the warning light switch.

Fit the warning light switch to the new
handbrake lever assembly; reverse the
above procedure to fit the handbrake lever
assembly to the car.

Reconnect the battery. Adjust the handbrake
warning light switch so that when the
handbrake is in the 'OFF position the
warning light just goes out. Tighten the
securing bolts.

Check that the warning light comes ‘on’
when the handbrake is applied and goes
‘off when the handbrake is released. Re-
adjust as necessary.

Adjust the handbrake cable; a slight amount
of slack should be evident with the
handbrake in the "OFF’ position.

Refit the handbrake cover. Refit the driver’s
seat assembly.

HANDBRAKE CABLE

Renew

Remove the driver's seat. This operation is
fully covered in the Body Section of this
Service Manual, Book 8, Section 76, page

Remove the setbolt securing the handbrake
lever mechanism  cover. Raise the

handbrake lever and slide off the cover.

Lift the carpet adjacent to the handbrake
lever mounting for access to the cable
adjusting nuts (1, Fig. 26). Slacken the
cable lock and adjusting nuts.

Remove the adjustable nipple (1, Fig. 26)
from the end of the handbrake cable.
Disconnect the nipple and inner cable from
the operating arm of the handbrake caliper
(2, Fig. 26).

Disconnect the outer cable from the other
handbrake operating arm (3, Fig. 26).

Cut the clips securing the protective sleeve
{4, Fig. 26) to the outer cable; slide the
sleeve off the cable.

Remove the protective cover (5, Fig. 26)
from the point where the outer cable goes
through the body.

From inside the car, puil the cabie assembiy
free from the body guide tube {6, Fig. 26);
remove the cable from the car.
Remove the adjusting nut,
guide tube from the cable.

To refit the cable assembly, reverse the
above procedure.

Adjust the cable so that with the handbrake
fully "OFF" there is a slight amount of slack
within the cable.

NOTE: if the cable is adjusted so that all
the slack is removed, the handbrake
calipers may bind on the discs.

Tighten the locknut and replace the sill
carpet.

locknut and

MASTER CYLINDER

Overhaul

Peel back the rubber cover {1, Fig. 27) from
the top of the brake fluid reservoir and
disconnect the wires from the fluid level
indicator switch.

Remove the reservoir cap and filter.

Using a suitable syringe, remove the brake
fluid from the reservoir.

70-0e5A

Fig. 27

To remove the fluid reservoir:

Slacken the clips securing the master
cylinder feed pipe hoses to the fluid
reservoir and disconnect the hases from the
reservoir. Use a piece of rag, or a suitable
container, to collect any remaining fluid.
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Remove the nuts, bolts and plain washers
securing the fluid reservoir to the mounting
bracket; remove the reservoir.

Plug all the hose and pipe ends to prevent
any further loss of fluid and the ingress of
dirt.

To remove the master cylinder

Slacken the cips securing the feed pipe
hoses (2, Fig. 27} to the master cylinder,
and disconnect the hoses from the master
cylinder. Use a piece of rag, or & suitable
container, to collect any remaining fluid.

Plug all the hose and pipe ends to prevent
any further loss of fluid or ingress of dirt.

CAUTION: Before removing the master
cylinder, it is imperative that the brake
pedal is operated at least ten times to
ensure that there is no vacuum left to
operate the servo.

Operation of the servo, when the master
cylinder is not fitted, can cause the servo
mechanism to travel beyond its normal
limit, making the servo unit irrepairable.

Remove the nuts and washers (3, Fig. 27)
securing the master cylinder to the servo
unit: remove the master cylinder.

NOTE: The overhaul of the master cylinder
should be carried out with the work area,
tools and hands in a clean condition.

To dismantle the master cylinder:

Carefully prise out the masiet cyiinder inlet
pipe adaptors (1, Fig. 28) from the sealing
grommets.

\\’ —-’E e T
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J70-068
Fig. 28

Using a suitable screwdriver, lever out the
sealing grommets (2, Fig. 28] from the
master cylinder.

Press in the primary piston to relieve the
pressure on the secondary piston stop pin
(3, Fig. 28); remove the stop pin from the
front grommet sealing housing. Maintain
the pressure on the primary piston; remove
the circlip (4, Fig. 28),

Tap the flange {open) end of the master
oytinder on a wooden block to remove the
primary and second pistons and spring
assemblies {6, Fig. 28). It may be necessary
to feed compressed air into the master
eylinder front delivery port.

NOTE: Once the piston assemblies have
been withdrawn, it is important that the
appropriate piston and spring are kept
together. In the event of the springs being
mixed, then the secondary piston spring is
slightly thicker and longer than the primary
spring.
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Remove the spring, spring seat and seal
from the front end of the secondary piston
{1, Fig. 29).

Carefully prise the seal (2, Fig. 28) from the
rear of the secondary piston.

Remove the spring. spring seat and seal
from the front end of the primary piston (3,
Fig. 29).

Carefully prise the seal (4, Fig. 29} from the
rear of the primary piston.

Discard all the old seals and associated
items, which will be replaced by those
contained within the service kit.

Clean all the components with
Castrol/Girling Cleaning Fluid and dry with a
lint free cloth.

Examine the piston and bore of the master
cylinder for visible signs of scoring, ridges
and corrosion. If any doubt exists as to the
cendition of a component, then it must be
renewed.

CAUTION: To help prevent damage, itis
essential that generous amounts of clean
brake fluid are used at all stages of the
seal fitting.

Carefully fit the rear seal in its groove in the
secondary piston; ensure that the lip of the
seal faces towards the primary piston.

Fit the front seal, spring seat and spring to
the front end of the secondary piston;
ensure that the lip of the seal faces away
from the primary piston.

Carefully fit the rear seal in its groove in the
primary piston; ensure that the lip of the
seal faces forwards i.e. away from the circlip
groove.

Fit the seal, spring seat and spring to the
front end of the primary piston, with the lip
of the seal facing forwards i.e. away from
the circlip grooves.

CAUTION; Adherence to the following
instructions is vitally important. Failure
to comply will result in damaged piston
seals.

Carcfully secure the master ¢ylindarin a vice
and generously lubricate the piston seals
with new, clean brake fluid. Offer the
secondary piston assembly to the master
cylinder until the front seal rests centrally in
the mouth of the cylinder. Ensure that the
seal is not trapped; slowly rotate and rock
the piston assembly  whilst GENTLY
introducing the piston into the eylinder bore.
Once the front seal has entered the bore of
the cylinder, SLOWLY push home the piston
in one continuous movement.

Repeat this method for the primary piston
assembly.

Press the primary piston into the bore and fit
the circlip.

Fulty push home the primary piston and fit
the secondary piston stop pin.

Fit the sealing grommets to the master
cylinder. Lubricate and press the hose
adaptors into the sealing grommets.

Refit the master cylinder to the servo.
Reconnect the fluid feed pipe hoses to the
master cylinder

Fill the reservoir with new fluid of the correct
specification and carry cut the brake system
bleed procedure as detailed on page.
70—b5.

RESERVAC TANK

Renew

The reservac lank is situated behind the
front right-hand wheel arch front  dust
shield. The dust shield must be removed to
gain access to the tank.

The dust shield is secured 1o the wheel arch
with plastic drive fasteners.
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WHEELS AND TYRES

DESCRIPTION

Cast alloy wheels fitted with 2156/70 VR15
tyres are used as standard equipment on all
models. The tyre type used have tread wear
indicators moulded inio the tread pattern to
provide indication when the tread depth
remaining is 1,5 mm {0.6 in). In addition, al}
tyres on cars exported to the USA are
moulded with maximum pressure and load
ratings to conform with USA Federal
Regulations.

DATA

Wheels
Type — All countries excluding USA/Canada
— USA/Canada only .

Make ...
Type — Pirelli ... ... o

—Dunlop ...
Pressure

Speeds above 160 km/hr
{100 mph) under all

load conditions ... ... .. e

TYRES

General

Tyres of the correct type, dimensions and at
the correct cold inflation pressures are an
integral part of the vehicle's design. Regular
maintenance of tyres, therefore, not only
contributes to safety but retains road-
holding, steering and braking qualities.

Tyres of the same type and size have widely

varying characterisics  depending  on
manufacturer. It is recommended, therefore,
that only the tyres specified are fitted.

The rad:al ply tyres specified are designed to
meet the high speed performance of which
this car is capable.

Pressure

The tyre inflation pressures specified
provide optimum ride and handling
characteristics for all normal conditions.

6 x 15 perforated alloy
6.5 x 15 starfish alloy

Five studs and nuts

....... Pirelli or Dunlop

,,,,,,, 215/70 VR156 PH Cinturato
_215/70 VR15 SP Sport Super D7

Front Rear

2.20 bars 2.20 bars

2.26 kg/om? 2 26 kg/em?
....................... .32 b/in? 32Ib/in?

For maximum comfort in countries where speeds are not in excess of 160 km/hr {100 mph)

0,42 kg/fcm? (6 Ib/in?, 0.4 bars).

Valves
Make ........ ... .. ...

Torque . ..

Tyres (snow)
Make

Type ... .. ..

Fittng . ... ..

Pressure

Croande im t

SpPeeas up o 1

]
S AN
r

(85 mph) under all
load conditions

Speeds up to 161 km/h
{100 mph) under all
load conditions . ........... ..

NOTES:

the above inflation pressures may be reduced by

. Bridgeport
. Screw in

.............. 3.39 10 4.52 Nm (30 to 40 ibsfin)

.Dunlop

_ Weathermaster 185 SR15 SP
M & S (Mud and Slush}

.. Complete set with "Weathermaster only’

inner tubes

Front Rear
1.79 bars 1.79 bars
1.83 kgfem?  1.83 kg/em?
................ 26 Ib/in? 26 Ib/in?
2.35 bars 2 3bbars
2 39 kglcm?  2.39 kglem?
...... 34 Ibfin? 34 IbAn?

1. All tyre inflation pressures are applicable to cold tyres only.
2. Snow chains may be fitted over snow tyres of rear wheels only.
3. Studs may be fitted to all snow tyres, but a maximum speed restriction of 121 km/hr {75 mph) is imposed.
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WHEELS AND TYRES

Tyre pressures should be checked and, if
necessary, adjusted weekly with the tyres
i cold e not immediately following a run as
pressure increases with temperature due to
road friction. ‘Bleeding” a warm tyre to the
recommended pressure witl result in under-
inflation which can be both dangerous and
depreciate tyre life. Pressure loss with time
is normal, but investigation should be made
if a pressure loss in excess of 0,14 kg/cm?
(2 Ib/in?} is encountered during a penod of
one week.

It 1s an offence in the UK to use a vehicle on
public roads with tyres improperly inflated.
Furthermore, incorrect inflation accelerates
wear and causes excessive heating which
can resultl in tyre failure due to blow out.

CAUTION: When inflating a tyre, it is
important to ensure that a pressure of
2.8 kg/cm? (40 Ib/in?, 3.1 bars) is not
exceeded otherwise serious tyre damage
may result

Wear

! 5 Ali tyres fitted as standard have a tread wear

md cator (Fig. 1} moulded into their tread
pattern to provide indication when the tread
depth remaining is 1,5 mm (0.6 in}). Each
indicator appears on the tread surface as
bars which connect the tread pattern across
the full width of the tyre. It is illegal in the
UK and certain other countries to continue
using tyres after the tread has worn to less
than 1 mm (0.039 in} over three quarters of
the tread width around the entire
circumference.

The properties of many tyres alter
progressively with wear. In particular, ‘wet
grip’ and aguaplaning resistance properties
are gradually, but substantially, reduced.
Extra care and speed restriction should
therefore be exercised on wet roads as the
effective tread depth diminishes.

Should either front or rear tyres only show
excessive wear, new tyres must be fitted to
replace worn ones. Under no circumstances
interchange tyres from front to rear or vice
versa as individual tyre wear produces
unigque characteristics  which adversely
affect performance.

Damage

Excessive localised distortion, sometimes
caused by severe contact with kerbs or
stones, can cause the tyre casing to fracture
and may lead to premature tyre failure
Tyres should, therefore, be periodically
examined and any tyre having distortion,
cracks and/or cuts should be replaced In
addition, all tread imbedded objects, such
as stones and glass, should be withdrawn
and all contamination, 1.e. oll and grease,
removed using a suitable solvent

CAUTION: Paraffin (kerosene) must not
be used as a cleansing agent on tyres.

Heat

Tyres should not be subjected to excessive
heat such as that inherent of paint
drying/baking ovens. It is recormmended,
therefore, that all wheels be removed or at
least the tyres be relieved of vehicle body
weight

Repairs

Afl minor tyre and tube repairs must be
vulcanised in  accordance with  the
vulcanising  equipment  manufacturer’s
operating instructions.

Valves

When a new tubeless tyre is fitted, the valve
should be renewed

USA Gradings

The following information relates to the tyre
grading system developed by the national
Highway Traffic Safety Administration which
grades tyres by tread wear, traction and
temperature performance.

Treadwear

The treadwear grade is a comparative rating
based on the wear rate of the tyre when
tested under controlied conditions on a
specified government test course. For
example, a tyre graded 150 would wear one
and a half times less on the government

Fig. 1

course than a tyre graded 100. The relative
performance of the tyres depends upon the
actual conditions of their use, hawever, and
may depart significantly from normal due to
variations in driving habits, service practices
and differences in road characteristics and
climate

Traction — A, B, C

The traction grades, from highest to lowest,
are A, B and C, and they represent the tyres
ability 10 stop in wet conditions measured
on specified government test surfaces of
asphait and concrete.

WARNING: THE TRACTION GRADE IS
BASED ON BRAKING ({STRAIGHT
AHEAD) TRACTION TESTS AND DOES
NOT INCLUDE CORNERING {TURNING)
TRACTION.

Temperatura — A B C

The temperature grades are A (the highest),
B and C, and they represent the tyre's
resistance to the generation of heat and its
ability to dissipate heat when tesied under
cantrolled conditions on a specified indoor
taboratory test wheel  Sustained high
temperature can cause the material of the
tyre to degenerate and reduce tyre life, and
excessive temperature can lead to sudden
tyre failure. Grade C corresponds to a level
of performance which all passenger car
tyres must meet under Foderal Motor
Vehicle Safety Standard No. 109. Grades B
and A represent higher levels of
performance on the laboratory test wheel
than the minimum required by law.

WARNING: THE TEMPERATURE GRADE
IS ESTABLISHED FOR A TYRE THAT IS
PROPERLY INFLATED AND NOT
OVERLOADED. EXCESSIVE SPEED,
UNDERINFLATION, OR EXCESSIVE
LOADING, WHETHER SEPARATELY OR
IN COMBINATION, CAN CAUSE HEAT

BUILD UP AND POSSIBLE TYRE
FAILURE.
WHEELS
Misalignment and road camber

effects

It is important that correct wheel alignment
be maintained. Misalighment causes tyre
tread to be scrubbed off laterally because
the natural direction of the wheel differs
from that of the car.

A sharp ‘fin' protrusion on the edge of each
pattern rib is a sure sign of misalignment
and it is possible to determine from the
position of the ‘fins’ whether the wheels are
toeing in or toeing out.

‘Fins” on the inside edges of the pattern ribs,
particularly on the nearside tyre, indicate
loe-in.  'Fins” on the outside edges,
particularly on the offside tyre, indicate toe-
out.

With minor misalignment, the evidence is
less noticeable and sharp pattern edges
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may be caused by road camber even when
the wheel alignment is correct. In such
cases it is better to make sure by checking
with an alignment gauge. Road camber
affects the direction of the car by imposing a
side thrust and, if left to follow its natural
course, the car will drift towards its near-
side. This s instinctively corrected by
steering towards the road centre and, as a
result, the car runs crabwise as illustrated in
an exaggerated form in Fig. 2. The diagram
shows why nearside tyres are very sensitive
10 too much toe-in and offside tyres to toe-

J7002A
(A) Wheels parallel in motion: tyre wear
equal
J740028

(B} Wheels toed-out in motion: RH front
tyre wears faster

J76002C

{C) Wheels toed-in in motion: LH front tyre
wears faster.

Fig. 2 Exaggerated diagram of the way in
which road camber affects a car's progress.

74—4

out. It also shows why sharp ‘fins” appear on
one tyre but not on the other, and why the
direction of misalignment can be
determined by noting the pesition of the
fins”. Severe misalignment produces clear
evidence on both tyres.

The front wheels on a moving car should be
parallel.  Tyre wear can be affected
noticeably by quite small variations from this
cendition. It will be noted from the diagram
that even with parallel wheels, the car is still
out of line with its direction of movement,
but there is less tendency for the wear to be
concentlrated on one tyre.

The near front tyre sometimes persists in
wearing faster and more unevenly than the
other tyres. even when the mechanical
condition of the car and tyre maintenance
are satisfactory. The mere severe the
average road camber, the more marked this
tendency will be.

Alignment Precautions

Wheels and lyres vary laterally within their
manufacturing tolerances, or a result of
service, and alignment figures obtained
withoul maving the car are unreliable. The
following precautions should, therefore, be
observed:

1. The car should have come to rest from
a forward movement. This ensures, as
far as possible, that the wheels are in
natural running positions.

2 It is preferable for alignment to be
checked with the car laden.

3. With a conventional base bar tyre
alignment gauge, measurements
should be taken in front of and behind
the wheel centres at the same position
on the tyre and rim flanges. This is
achieved by marking the tyres where
the first reading is taken and moving
the car forwards approximately half a
road wheel revolution before taking the
second reading at the same points.
With an optical gauge, twe or three
readings should be taken with the car
moved forwards to different positions
— 180° road wheel turn for two
readings and 120° for three readings.
An average figure should then be
calculated.

TYRE AND WHEEL BALANCE

Static Balance

In the interests of smooth riding, precise
steering and the avoidance of high speed
‘tramp’ or ‘wheel hop’, all tyres are balance
checked 1o predetermined limits. To ensure
the best degree of tyre balance, the covers
are marked with white spots on one bead
and these indicate the highest part of the
cover.

Some lyres are slightly outside standard
balance limits and are corrected before
issue by attaching special patches to the
inside of the covers at the crown. These
patches contain no fabric, they do not affect
the local stiffness of the tyre and should not

be mistaken for repair patches. They are
embossed ‘Balance Adjustiment Rubber’,
The original degree of balance is not
necessarily maintained and it may be
affected by uneven tread wear, by cover and
tube repair, by lyre removal or refitting, or by
wheel damage or eccentricity. The car may
also become sensitive 10 unbalance due to
normal wear of moving parts. If roughness
or high speed sleering troubles develop and
mechanical investigation fails to disclose a
possible cause, wheel and tyre balance
should be suspected.

Recommended Tyre Balancing Equipment
can be found in the BL STEP programme
manual.

WARNING: IF BALANCING EQUIPMENT
IS USED WHICH DYNAMICALLY
BALANCES THE ROAD WHEELS ON THE
CAR, ALWAYS JACK BOTH REAR
WHEELS OFF THE GROUND WHEN

REAR WHEEL BALANCING OTHERWISE

DAMAGE MAY BE CAUSED TO THE
DIFFERENTIAL. THIS IS DOUBLY
IMPORTANT IN THE CASE OF CARS
FITTED WITH A °‘POWR-LOK’
DIFFERENTIAL AS, IN ADDITION TO
POSSIBLE DAMAGE TO THE
DIFFERENTIAL, THE CAR MAY DRIVE
IT'SELF OFF THE JACK OR STAND.

Dynamic Balance

Static unbalance can be measured when
the tyre and wheel assembly is stationary.
There is another form known as dynamic
unbalance which can be detected anly when
the assembly is revolving.

There may be no heaw spot, that is, there
be no natural tendency for the assembly to
rotale aboul its centre due to gravity, but the
weight may be unevenly distributed each
side of the centre tyre line. Laterally, the
eccentric wheels give the same effect
During rotation, the offset weight
distribution sets up a rotating couple which
tends 1o sleer the wheel to the right and left
alternately.

Dynamic unbalance of the tyre and wheel
assemblies can be measured on suitable
tyre balancing equipment, and corrections
made when cars show sensilivity to this
form of unbalance. Where it is clear that a
damaged wheel is the primary cause of
severe unbalance, it is advisable for the
wheel to be replaced.
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INTRODUCTION

This Service Manual covers the Jaguar XJ-S 3.6 and XJ-SC 3.6. It is primarily designed to assist skilled technicians in the efficient repair and '
maintenance of this range of Jaguar cars.

Using the appropriate service tools and carrying out the procedures as detailed will enable the operations to be completed within the time
stated in the ‘Repair Operation Times'.

The Service Manual has been produced in 9 separate books this allows the information to be distributed throughout the speciatist areas of the
modern service facility.

A table of contents in Bock 1 lists the major components and systems together with the section and bock numbers. The cover of each book
depicts graphically and numerically the sections contained within that book.

The title page of each book carries the part numbers required to order repiacement books, binders or complete Service Manuals. This can be
done through the narmal channels.

The contents section of each book lists the repair operations in the section or sections contained within that book. Each operation is given an
operation number that corresponds with those listed in the Repair Operation Times.

The method described on the page number listed against the operation will be the one we consider will meet the requirements of safety and
enable the operation to be carried out in the time specified in the Repair Operation Times

Where no page number is given against an operation, we feel that the method is so obvigus as to warrant no explanation. 1t is, however,
included so that a warranty time can be given in the Repair Operation Times

Extensive research has gone into the diagnesis of faults and where aporopriate this is covered in the various areas of the manual. By foliowing

the sequence of the diagnosis charts, speedy isolation of faults may be expected. and consequent correction will reduce the vehicle off-the-road
time to the minimum.

Service Tools

Where performance of an operation requires the use of a service tool the tool number is quoted under the operation heading and is repeatad in,
or following, the instruction involving its use. A list of all necessary tools is included in Book 1, Section 99.

References
References to the LH or RH side in the manual are made when viewing from the rear. With the engine and gearbox assembly removed the
timing cover end of the engine is referred to as the front. A key to abbreviations and symbols is given in Bock 1, Section 01,

REPAIRS AND REPLACEMENTS
When service parts are required it is essential that only genuine Jaguar or Unipart replacements are used.

Attention is particularly drawn to the following points concerning repairs and the fitting of replacement parts and accessories.

1. Safety features embodied in the vehicle may be impaired if other than genuine parts are fitted. In certain ternitories, legislation prohibits the
fitting of parts not to the vehicle manufacturer’s specification.

2. Torque wrench setting figures given in this Service Manual must be strictly adhered to

Locking devices, where specified, must be fitted. If the effiency of a locking device is impaired during removal it must be replaced.

4. Owners purchasing accessories while travelling abroad should ensure that the accessory and its fitted location on the vehicle conform to
mandatory requirements existing in their country of origin.

5. The vehicle warranty may be invalidated by the fitting of other than genuine Jaguar or Unipart parts. All Jaguar and Unipart replacements
have the full backing of the factory warranty

6. Jaguar Distributors and Dealers are obliged to supply only genuine service parts.

w

SPECIFICATION
Purchasers are advised that the specification details set out in this Manual apply to a range of vehicles and not to any one. For the specification
of & particular vehicle, purchasers should consult their Distributor or Dealer

The Manufacturers reserve the right to vary their specifications with or without notice, and at such times and in such manner as they think fit
Major as well as minor changes may be involved in accordance with the Manufacturer's policy of constant product improvement

Whilst every effort is made to ensure the accuracy of the particulars contained in this Manual, neither the Manufacturer nor the Distributor or
Dealer, by whom this Manual is supplied, shall in any circumstances be helid liable for any inaccuracy or the consequences thereof

COPYRIGHT

© Jaguar Cars Ltd. 1983

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form, electronic,
mechanical, photocopying, recording or other means without prior written permission of Jaguar Cars Ltd., Service Department, Radford,
Coventry CV6 3GB.
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CONTENTS
Operation
Alignment — Check .. .. ..

A posttrimpad — Benew ...

Bonnet — ReNEW . .
Grille — ReNeW .. oo .

Bonnet hinge — Renew .. .. ... ..
Bonnet lock control cable — Adjust ... ... .
Bonnetiock LH — Renew . . . .
Bonnetiock RH — Renew ...
Bonnet lock trigger release handle — Renew . ... ..o
BOOt Hd — RENEW oo
Bootlidhinge — RENeW ... ... .
Boot lid handle/lock assembly — Renew . ... ... .
Boot lid lock — RENEW .. .. e
Boot lid lock striker — RENeW ... . . .
Bootlid seal — RENEW .. ... . . e .
‘B posttrimpad — RenNew ... ..
Bumper front centre section blade —— Renew . ... ... .o
Bumper front quarter — RENeW .. ... ...
Bumper energy absorbing beam frent — Renew .. ... .. ... oo

Bumper energy absorbing beamrear —Renew ... oo

Bumper rear centre section — Renew

Bumper rear guarter section — Renew

Cabriolet cant rail trim pad — Renew

Cabriolet front headlining— Renew . ... ..o ...
Cabriofet hood canopy — Renew . ... ... .
Cabriolet hood canopy guides — Renew .. ... oo
Cabriolet hood canopy latches — Renew ... ... ... ... o
Cabriolet hood canopy seal — Renew ... ... ... ... ...
Cabriolet rear stowage compartment— Renew . ............ ... ... o
Cabriolet roll bartrimpad — Renew .. ................. I
Cabriclet targatopseal —Renew ... .. ... .

Console assembly — Renewr . . ..

Door arm rest —— RENeW . . .

Door glass — RBNBW .. ... L

Door glass weather strip — Renew . ... ... .

Door hinge — ReNBW .. . e

Operation No.
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Operation

Door inside handle — Renew
Door lock — Adjust . ... ...
Door lock — Renew ... ... ..

Door lock striker plate — Ren

1531

Door outside handle — RENEW . . ... ..

Door quarter light — Renew

Door trim pad — Renew . . ..

Electric door mirror — Renew . . . e

[ . [ YR,
Fascld — Nenew . ....... ...

Fascia glove box lid — veneer panel — Renew ... ...

Fascia switch panel —venger panel — Renew ................ ... ... .o

Fascia underscultle casing — driver's side — Renew ... ... ... ...

Fascia underscuttle casing — passenger side—Renew ... ... ... ... ... ..

Fascia veneer panel —centre —Renew ... .. ... ... o

Fascia veneer panel —driver'sside —Renew ... ... ... o

Fascia veneer panel — pésse
Front ash tray — Renew .. ..
Front seat — Renew . ... ...
Front seat belt — Renew . ..
Front seat cushion — Renew
Front seat runner and adjuste
Front spoiler — Renew ... ..

Fuel filler cap — Renew .. ..
Headlining —— Renew . ... ..
Lower grille — Renew ... ..

Rear ashtray — Renew . ...

Rear quarter light — Renew

ngerside — Renew ... ... e

rassembly —Renew ... ... .o

Rear set parcel shelf — Renew .. . o

Rear seat cushion — Renew
Rear seat squab — Renew ..

Rear seat arm rest — Renew
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SYMBOL  MEASUREMENT TAKEN FROM cm in
7 A Front suspension mounting point to datum line 7,70 3.0b
B inner face of front suspension mounting point to centre line of car 39,50 1556
C Rear suspension front lower mounting point to datum line 11,50 4.64
D Rear suspension rear lower mounting point to datum line 11,00 4.34
E Front suspension, front mounting point to rear suspension front lower mounting point 278,23 109 54
F Rear suspension, frant lower mounting point to rear suspension rear lower mounting point 33.05 13.0%
G Distance between inner faces of front suspension mounting points 79,04 31.12
H Radius arm mounting to rear suspension front mounting point 26,65 10.50
J Wheeibase 258,10 102.00
K Track (front) 148,30 58.40
L Track (rear) 149,60 58.90
M Distance between inner faces at rear of front chassis members 34,10 13.43
N Horizontal datum line — —
e} Centre line of car — —
P Overall width of car 179,30 70.60
Q Front bumper mounting to datum line 38,23 15.056
R Distance between front bumper mountings 76,46 30.10
S Front suspension mounting to front cross member mounting 40,59 15.98
T Radius arm mounting to rear suspension front mounting 28,67 11.25
U Radius arm mounting to datum iine 56,03 22.06
vV Distance between radius arm mountings 112,06 44.12
) Rear suspension front mounting to datum line 49,60 19.53
X Distance betwen rear suspension front mounting 99,20 39.06
Y Rear bumper mounting to datum line 46,38 18.26
z Distance between rear bumper mountings 92,76 386.52
N
Z—L—P

<

[

Fig. 1

J76 064

76-——3



BODY

ELECTRIC DOCR MIRROR

Renew

Remove the screws securing the docr mirror
and displace the mirror to gain access 10 the
cable harness block connector.

Remove the block connector securing strap,
and disconnect the block connector.
Remove the mirror and gasket

On refitting, ensure the connections are
clean and tight.

Secure the block connector with a new
strap.

FUEL FILLER FLAP

Renew

Open the fuel filler flap.

Remove the bholts securing the flap and
hinge mechanism to the body.

Remove the flap assembly.

On refitting adjust the flap to the correct
position before tightening the securing
holts.

FRONT SPOILER AND LOWER
GRILLE

Renew

Drive the vehicle on a ramp and raise the
ramp.

Remove the two screws retaining the oil
cooler grille and detach the grille {1, Fig. 2).
Prise out and discard the plastic drive
fasteners securing the spoiler undertray to
the body and spailer (2, Fig. 2}.

Remove the scraws and detach the spoiler
undertray (3, Fig. 2).

Remove the screws securing the spoiler (4,
Fig. 2).

Refitting

Offer the spoiler up and align the holes.
Replace and tighten the screws securing the
spoiler.

Offer up the spoiler undertray and secure
new drive fasteners.

Replace and tighten the screws securing the
spoiler undertray.

Fit the oil cooler grille and secure with the
two screws.

76—4

‘A’ POST TRIM PAD

Renew

Unclip the section of the crash roll adjacent
1o the ‘A’ post trim pad.

Remove the screws securing the trim pad to
the ‘A’ post {1, Fig. 3).

Lift the trim pad clear.

‘B’ POST TRIM PAD

Renew

Move the seat forward and tilt the headrest.
Unclip the cantrail trim pad to clear the ‘B
post trim pad.

Remove the seat belt anchorage cover and
remove the anchorage bolt (1, Fig. 4).
Displace the belt from the ‘B’ post, the
spacers and wavy washers.

Remove the trim pad {2, Fig. 4).

J76-67
Fig. 4

REAR QUARTER TRIM
CASING (Lower]
FRONT SEAT BELT

Renew

Remave the rear seat cushion and squab (1,
Fig. 5}.

Remave the upper ‘B’ post trim pad.
Remave the front seat belt lower and upper
anchorage bolt, spacing washers and spring
{2, Fig. B).

Displace the ‘Furplex’ trim from the door
flange at the trim position (3, Fig. &)
Carefully displace the trim casing flap from
the door flange and remove the casing front
SECUrIng SCrews.

Remove the remaining casing securing
screws and displace the casing from the
mounting position for access to the rear
speaker cables.

Disconnect the rear speaker cables.
Reposition the seat belt through the casing
and remove the casing assembly.

Remove the bolt securing the seat belt rod
and remove the reel

Remove the screws securing the arm rest
and remove the arm rest.

Remove the companion box lower securing
rivets.

Remove the trim clips and displace the
upper securing tabs.

Remov