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INTRODUCTION

This supplement details the specification and operations relating to Land-Rover V8 vehicles. It is intended to be used
with the current edition of the Land-Rover Series IT1 Repair Operation Manual. When §ccking information, reference
should first be made to this supplement—{ailure to find the details required indicates that the Repair Operation Manual

content is relevant.

SPECIFICATION

Purchasets are advised that the specification details set out in this Manual apply to a range of vehicles and not wany
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.

COPYRIGHT

© Land Rover Ltd 1981,

All rights reserved. No parts 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 Land-Rover
Ltd.

LOCATION OF VEHICLE IDENTIFICATION AND UNIT NUMBER

Chassis serial number

The chassis serial number, together with the maximum
vehicle weights, will be found on the inside of the engine
bulkhead.

The chassis number is also stamped on the right-hand
side of the chassis, adjacent to the front shock absorber.

Engine serial number
The engine serial number is stamped on a cast pad on the
cylinder block between numbers 3 and § cylinders.

The gearbox serial number is stamped on the rear face of
the transfer gearbox adjacent to the oil level filler plug.

The front axle serial number is stamped on the front face
of the left-hand tube.

8 13 1CR

\ 10s00001 /

The rear axle serial number is stamped on the rear face of
the left-hand tube.

1803

01—1

CONTENTS

CONTENTS

Operation

No.
Introductien ..

General Specification Data . ..., ... oo e
Engine Tuning Data ... ..o i e e

Torque Wrench Settings ... ... ... i e

General Fitting [nstructions see Publication Part No. AKM 3648

Recomnmended Service Lubricants, ete. ... ... ..., . ... ..o ol L

MAINTENANCE ... ... ... i o
ENGINE ¢
Gy =ostion
No.
Camshaft —removeandrefit ....................................... 12.13.01
Connecting rods and pistons
—overhaul ... .. 12.17.10
—removeaadrefit .. ... 12.17.01
Crankshaft
—averhaul ... 12.21.46
—removeandrefit ... L 12.21.33
— spigot bearing— removeand refit ... .. ... 12.53.20
Cylinder
~—hbeads —overhaul ....... ... .. 12.29.18
— left-hand eylinderhead ... ... .. ... . 12.29.19
—right-hand cylinderhead ... ........ .. ... .. ... . ... 12.29.30
—heads —removeand refit ... 12.23.10
—left-band cylinderhead . ... ... ... L L 12.29.11
—right-hand cylinderbead .. .............. .. ... ... .. ... .. 12.29.12
—epressures —check ... L 12.25.01
Engine assembly —~ removeandrefit . ... .. .. .. A . 124101
Faulidiagnosis .. ... ... L
Flywhee!
—overhaul ... 12.53.10
— remove and refit e e .. 12.53.07
—starter ring gear —removeand refit ... L. oo 12.53a¢
coniinuecd

Page
No,

o1 —!
0d—i
051

06—1

09—|

10—1

12—29
1229
12—30



CONTENTS

CONTENTS
Qil
—filter —removeandrefit ... ... . 12.60.01 12—31
—pump—overhaul ...l s 12.60.32 1233
—pump—removeandrefit ... 12.60.26 12—32
—sump—removeand refil .. 12.60.44 13—34
Rockershafts —removeandrefit ... ... . 12.29.54 12—24
Timing
—¢hainand gears~—removeandrefit ... ... 12,6512 12—38
e BEAT CQVET L .ottt e e e 12.65.01 12—35
—gear coveroilseal ... ...... e 12.65.05 12—35
Valve gear —removeand refit .. ... ... 12.29.34 12~-24
EMISSION AND EVAPORATIVE LOSS CONTROL OPERATIONS
Operation  Page
Ne. Nao.
AIR INJECTION SYSTEM
Air manifold —remove andrefit ... ..ol 17.25.17 171
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Thermostat—removeandrefit ........... ... 26.,45.01 26—5
Water pump —removeandrefit ... ... 26.50.0% 26—46
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Operation Page
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—left-hand — removeandrefit ....... ... ... .. .. 30.15.10 30—2
—right-hand — removeand refit ... . ... . . ... ... . . ..., 30.15.11 30—2
Induction rmanifold —remove andrefic ... ... .. L L 30.15.02 30—1
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Cluich assembly
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GENERAL SPECIFICATION DATA

GENERAL SPECIFICATION DATA

ENGIN
Type ... .. R
Number of cylinders

Bore
Stroke . A
Capzenty ... ... .. ...
Valve operation ............

i)

Crankshaft
Main journal diameter .

Minimurm regrind diameter ... .,
Crankpin journal diameter ..

Mintmum regrind diameter
Crankshaftend thrust . ..
Crankshaftend-float ... ...

Main bearings
Numberand type ..., ...
Materiai . .. .
Diametrical clearance .. ..
Undersizes ... ...,

Connecting rods

Type -

GENERAL SPECIFICATION DATA

vE

Eight, two banks of four
88,90 mm (3.500in)
71,12 mm (2.800 in)
3528 em’ (215 in%)
Overhead by push-red

58,400 10 58,413 mm (2.2992 t0 2.2997 in)
57,384 10 57,396 mm (2.2592to0 2.2597 in)
50,800 to 50,812 mm (2.0000 to 2,0005 in)
49,784 10 49,797 mm (1.9600 to {.9605 in)
Taken on thrust faces of contre main bearing
0,100 0.20 mm (0.004 10 0.008 in)

5, Yandervell shells

Lead-indium

0,023 10 G,065 mm {0.0009 1o 0.0025 in)
0.254 mm, 0,508 mm (0.0i0in, 0.020 in)

Horizontally split big-<nd, plain small-end

Length betweencentres . ... .o o iii i 143,710 143,81 mm (5.658 10 5.662 in)

Big-end bearings
Type and material ... . ...
Clearance on crankshaft . .
End-float on crankshaft ..
Undersizes ......... ...,

Gudgeon pins
Length ..
Diameter .
Fitanconred ... ... ...
Clearance in piston .. ...

Pistons

Vandervell VP lead-indium

0.015 t0 0,055 mm (£.0006 to 0.0022 in)
0,1510 0,37 mm (0.006 10 0.014 in)
0.254 mm, 0,508 mm (0.010in. 0.020 in)

72,6710 72,79 mm (2.86] to 2.866 n)
22,21510 22,22 mm (0.8746 10 0.874% in)
Press fit

0,002 10 0,007 mm {0.0001 1¢ 0.0003 in)

Clearance in bore measured at bottom of skirt at right

angles to gudgeon pin . .

Piston rings

Number of compression . .
NMumberofoil ...... . .
No 1 compression ring . .
No. 2 compression ring ..
Width of compression rings
Compression ring gap

Cil ring type A
Oilrng wadth ... ...,
Oilring gap . .. .......

04—1

0.018 10 0,033 mm {0.0007 10 0.001 3 in)

2

|

Chrome paralle! faced

Stepped 10 ‘L’ shapc and marked *T" or 'TOP"
1.56 10 1.59 mm (0.0615 10 0.0625 in)
04410057 mm (0.017 12 0.022 in}

Perfect circle, type 98—6

4.8t mm (.1894 in) max.

0.38 16 1,40 mm (0.015 100.055 in)

continued

Camshaft
Location . | . e
Bearings .
Timing chain ....... ..

Vaives
Inlet;
Overall length .

Head diameter ... ..., ... .. e

Angleof face ... ... ... ...,

Stem diameter ...

Siem o guide clearance: Top  ...........

Bottom . ....... .

Exhaust:

Overall length . . ... . .
Head diameter . ... . .., e
Angleofface ... ... .0 L.
Stemdiameter ... L

Stem to guide clearance: Top ........ ... .
Bottom ... .. ...
Valvelift (bothvalves) ........ ... .. .... ..

Valvespring length ... .. .. ... .. .. .

Valve timing
Inletopens ..
Inlet ¢loses .

Inletduration ... ... .. ... . ... e

[niet peak .. ..
Exhaustopens . .. ...

Exhaustcloses ... .. .. . ... ... .. ...
Exhaust duration ... ..., ..... .. .. ... .

Exhaustpeak ... .. ... .

Lubrication
System . ... ... L

System pressure., engine warm at 2400 fev/min |

QOil Alter ...
Qi pump type ... ... o
Oil pressure relief valve:

Type ... .. L

Relief valve spring:
Froe length

Compressed lengih at 4,2 kg (9.3 b) load . .. ...

Qil filter by-pass valve:
Type ...
By-pass valve spring:
Freelength . . ...

Compressed length at 0.34 kg (075 [b)' l o

Central
Non-serviceable
9,52 mm (0.375 in) pitch X 54 pitches

116,58 10 117,34 mm (4.590 to 4.62¢ in)

39,75 t0 40,00 mm (1.365 10 1.575 in)

45°

8,640 to 8.666 mm (0.3402 w0 0.3412 in) at the head and
increasing to 8,653 10 8,679 mm (0.3407 t0 0.3417in)

0,02 to 0,07 mm (0.001 to 0.003 in)

0.013 10 0,063 mm {0.0005 to 0.0025 in)

116,58 to 117,34 mm (4.590 to 4.620 in)

34,226 10 34,480 mm (1.3475 10 1.3575 in)

45°

8.628 to 8,654 mm (0.3397 10 0.3407 in) at the head and
increasing to 8,640 10 8,666 mm (0.3402 t0 0.3412 in)

0,038 t0 0,088 mm (0.0015 10 0.0035 in)

0,05100,10 mm {0 002 t0 0.004 in)

9.9 mm (0.29in)

40,0 mm (1.577 in) at pressure of 30.16 to 33.34 kg (66.5 o
73.51b)

30° B T.D.C.
75° AB.D.C.
28s5°

112.5° ATDC.
6%8° B.B.D.C.
37°AT.D.C.
2857

105.5° B.T.D.C.

Wet sump. pressure fed

2110 2,8 kgf/em? (30 1o 30 1bf/in®)
Fuil-flow, seif-contained cartridge
Gear

Non-adjustable

§1.2 mm (3.200 in)
45.7 mm'(1.800 in)

Non-adjustable

375 mm (1.43 in)
22,6 mm {0.89 in)
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GENERAL SPECIFICATION DATA

FUEL SYSTEM

Fuelpump . .. .
Catburetter: TYpe ... ...t i
Needle .......... e e
AIFCIBRNBT ... .
Idle speed {enginehot) ... ... i
Fast idle speed {enginecold) .......... ... ... . ...,
Mixwure setting: CO level atidle ....... ... e
CLUTCH
Make/type L
Clutch plate diameter .. ...
Facingmaterial .. ... ... . o
Numberof dampersprings . .............coeveinn.
Damper spring colour ......... FRP
Clutchrelease bearing ......... ... o cviieinin.
Clutch fluid ... ... .. PN
GEARBOX
Main gearbox
57 2
Transfer box
TP o e
Gear ratios
Maingearbox: TOP ...t i s
Third .o s
Second .. ...
First . e
Reverse .........................
Transfergearbox: High ... ................ .
Low . .ov e
Overall ratio (final drive):
OB o e
Third ...
Second ...
Firsl ..o
Reverse ... ... ... ... ... . i

PROPELLER SHAFTS
Type: Front ... . .. . . Lo

Rear . ..

04—3

Facet electrical 31 KNm? Press (static)

Two Zenith Stromberg European and Australian markets:
CDSE

Other markets: CDS3

Australian market: BIDW

Other markets: BLEW

European market: A.C.-Delco with replaceable paper
element

Other markets: A.C.-Delco cyclone type with replaceabie
element

Australian market: 750 to 850 rev /min

Other markets: 725 & 25 rev/min

1100 to 1300 rev/min

Australian market: §% 1%

Other markets: 4%%

Borg & Beck, diaphragm type
267,0mm {10.51n)

H. K. Porter Thermoid 11046
[

Light-grey/green

Ball journal

Refer to Division 09

Singie helical constant mesh with synchromesh on all forward
gears

Two-speed reduction on main gearbox output, Frontand rear
drive permanently engaged via & lockable differential

Direct

1.505:1

2.448:1

4.069:1

3.664:1

1.336:1

33

In high transfer In low transfer
4.73:1 11.76:1
T2l 17.69:1
11.58:1 28.78:1
19.24:1 47.81:1
17.33:1 43.05:1

Saginaw joint {(Double Hookes) plus Single Hookes joint
cach with |310-type universal joints

Open type, 51 mm (2 in} diameter with 1310-type universal
joint. Gaiter fitted to sliding coupling

GENERAL SPECIFICATION DATA

REAR AXLE

FRONT AXLE

Type oo e
Angularity of constant velocity jointsen full lock ... ..
Ratio oo e e

SUSPENSION
Type .

Springs
Front {Driver):
Length . .................... e
Width .. ..... R
No.ofleaves . ... ..o,
ThickNeSS .. ..ot e

Rate ... .. ... i e

Freecamber ............. ... ... o
Front {Passenger):

Length . .. .

WiIGLA ... e o

Mo.ofleaves ... ... i

TRICKNESS . ... oo i

Rate ...

Frezeamber ... ... . ...
Rear (Driver):

Length .. ... ...

Width ...

No.of leaves ........... e

Thickness ................... N

Rate ... .. ..

Freecamber .. ... ... ... ... ... ... .
Rear (Passenger):

Length ... .. .. .

Width ......... ... ... e

No.ofleaves .......... . .. ... ... ... ...

Thickaess ............ ... e

Rate ....................... e
Freccamber ........ .. ... . ... ... .. .......

Salisbury §HA
3.54;1

Spiral bevel, enclosed constant velocity joints

32°

Rigid axles, semi-elliptic springs

920,7 mm (36.25in)
83,5 mm (2.5in)

11

1at 5,15 mm (0.203 in}

10 at 4,36 mm (0.172 in}

Jl4kgem (273 1bin)
142,8 mm (3.625 in)

©20,7 mm {(36.25 in)
63,5mm {2.5in)
11

1 at 5,15 mm (0.203 in)
10at 4,36 mm (0.172 in)
314 kgem (273 1bin)
130,1 mm (5.125in)

1219 mm (48 in)
63,5mm (2.5in)

10

1 at 6,3 mm (0.250in.}
2at 9,5 mm (0.375in)
7at3.%mm (0.156in)
310kgem (270 1bin)
134,9 mm (9,250 in)

1219 mm (48 in)
63,5 mm (2.5 in)

10

1 at 6,3 mm (0.250 in)
22at 9.5 mm (0.373 in)
7at 3.9 mm (0.156in)
310kgem (270 1bin)
208,2 mm (§.200 in)
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GENERAL SPECIFICATION DATA GENERAL SPECIFICATION DATA

STEERING WHEELS AND TYRES
TYpe ... e Burman recirculating ball, worm and nut Typeofwheel ... .................... e Ventilated dise
Ratio . . i e 15.6 : 1 straight ahcad, 23.8 : 1 full lock Wheelsize .................. e e 550m F X 16in
Steering-wheel diameter ... ... ... ... ... 17in No.of fiingstuds ......... ... ................... $ per wheel — 16 X .5
Numberof turnsiock todock ... ... ... ... ..., 33 Tyresize .................. e 7.50% 16 in
Wheelcamber . ... . ... U S 1230 Pocitive
Wheelcastor . ... ... 3° Tyre pressures
Swivel pininclination ... ... ... 7°
Frontwheel tog-out ... ... ... ... oo, 0.046 10 0.093 in (1.2 to 2.4 mm) CONDITIONS LADEN UNLADEN
Steeringdamper . .., Fitted to drag-link
Pressure .
Unit Fromt Rear Front Rear
BRAKES
TYDe e Girling kgf/em? 1,8 2.5 1.3 1.8
FOObrake ... . .....iii i Hydraulic, servo assisted Below 112 km/h (70 m.p.h} Ibf/in? 25 36 25 25
Brakedrum diameter . ... ... 11in {2794 mm) bar 1,72 2,48 1,72 1.72
Brakeshoewidth ..., ... ... ... .. ... .. ... .. ... Front 3 in (76,2 mm) I
Rear 2.25ir (57,1 mm) kgf/cm? 2,24 3,02 2,24 2,24
Frictional liningarea ... ........ TR 222int (1432 cm?) Over 112 km/hk (70 m.p.h.) Ib/in® iz 4z 12 1
Handbrake ... ... ... . . i Mechanical, Lockheed 7.25 in (184 mm) diameter, 3 ir (76 bar 12 30 22 2,2
mm) width, duo-serve drum brake on rear of transfer box g
) kgf/cm? 2,24 3,02 2,24 2,24
Tawing lbf/in? 32 42 32 32
APPROXIMATE DIMENSIONS and WEIGHTS bar 22 30 22 22
V8 Station Wagon V8 Cab Truck
. . . . A kgf/cm’ L1 1.8 1.1 ,
Metric Imperial Metric Imperial Cross-country [bE iz 15 26 s ;68
Overalllength . . .. i 4,58 m i80.3in 444m 174.8 bar 1,03 1,79 1,03 1,79
Overall Width . ... . s 1,68 m 66.]1 in 1,68 m 66.1
Overall REIZNL ..o 20m 78.7n 199 m 78.3 NOTE: For mixed running conditions where 112 km /b (70 m.p.h.} may be exceeded, use higher tyre pressures
Wheetbase ... ... ......... ... R 277 m 109.0in ,77m 109.0
TrackfromtandrTear . ... ... .. it 1,33 m 52.3in 1,33 m 52.3 Heca
Ground clearance under differenual ... ... ... ... 209 mm §.25in 209 mm 8.25in f SIZE MAKE TYPE
Turningeirele ..o 143 m 47 f1 14,3 m 471t 150 % 16
. . S0x 1 GOODYEA -
Loading height — approximate ... .................. 736 mm 29.50n 812 mm 32in 7.50 % 16 MERI-MILER 6 PLY RATING
. AV
Maximumcargo height . ... ... .ol 1.8 m 74.8in 150 ON RANGER Mk [1HS. NYLON 6 PLY RATING
S0 x 14 M
Kerb weight. with water, oil and 22,5 litres (5 galions) of ICHELINXCM + 54 RADIAL PLY
FUEl L 1601 kg 3529.51b 7.50% 16 MICHELIN XS RADIAL PLY
TOSEALET ... e e 1809 kg 3988.121b
128CATET ... i 1828 kg 4030 1b
Gross vehicle weight ... ... .. e e 2T10kg 5974.51b 2710 kg 5974.51b
Gross combination weight ... ... ... .o 6710 kg 1479.21b 6710 kg 1479.2 1b
Permissible trailer loads:
Fullybraked ... .. o0 4000 kg BE18.41b 4000 kg 8818.41%
With over-run brakes ................... ..., .... 2000kg 4409.2 v 2000 kg 4409.2 1b
Without brakes . ...... ... ... .. ... s 500 kg 1102316 300 kg 1102.3 1b
Maximum weight on towing attachment ... ... .. . . T5kg 165.31b 75kg 165.31b
Maximumroof rackload .. ... .. ... ... oL S0kg 12 1b
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GENERAL SPECIFICATION DATA

ELECTRICAL EQUIPMENT
System .... . ... .

Battery
Make/type ... ..
Capacity ... ......... i
s 2 | S e e SR PR T

Alternator
TYPR S ol dh o vdundol 0. ds - sabwainad  iiim sad
Nominal output . .. ...
Field resistance . ... ... . .. ... e
Brushspring pressure . ........ ... .. e
Brush minimumiength ... ........... ...
Regulatingvoltage .. ........................ ...

Starter motor
Pelral models
Make/type .
Brush spring tension .. ... .. TR N
Brush minimum length .............. ... ...

Wiper moior

Make/type ...

Armaturesnd-float .. ... ... ... .. . o
Brush minimum length . .. ...
Brushspring tension .. .......... ... ... .. ... ..
Resistance of armature winding at 16°C (60°F)
measured between adjacent commutator segments . ..
Light running, rack disconnecied, currentat 13,5V ..

Distributor . ... ... .. oo
fgnition system ... ... T
Fuses .. ... ... .. .. e

Replacements bulbs and units
Headlamps withbulbs . ... ... .o ...
Headlamps with sealed beam units:

RH.3we ...

L.H. Swg. Europeexcept France ......... .......

L.H.5tg. exceptBurope . ............. ... ...
Sidelamps .. ... ..
Step.taillamps ..o
Flasher lamps . .. .
Rearnumber platelamp ... ... ... .. .. ...
Instrument panellights . ...... ... e .
Warning lights  ........... ... ... ...
Warning light brakes

Warning light Rlashers .. . .. ... L. .

Inierior light ... ... . e

04—7

12 volt, negative earth

Lucas C9
60 A at 20-hour rate
Wei 52 b, dry 401b (charged)

Lucas 18ACR battery sensed

45 amps at 6000 alternator rev/min
3.2ohms @ 20°C (68°F)

25510 568 gf (9 10 13 0z)

8§ mm (0.312 in)

13.6 10 14.4 valts

Lucas IM100 pri-zngsged
1020 gf (36 0z
9.5mm (0.375 in)

Lucas 1 4W two-spesd

0,05 160,25 mm (0.002 to 0.010 in)
4.8 mm (0.190in)

150 to 250 gf (5.3 to § ozf)

0.23 to0 0.35 ohms
1.4 amps max.

For details refer to *ENGINE TUNING DATA’ 05-1
Ballasted ¢oil, 7 volt, BA16C6

21X 35amp, 2 X 17 amp, 2 spares

Lucas 411, 12V 45/40W, Clear

Lucas 54521872 60/45W
Lucas 5452307% 60/ 50W
Lucas 54522231 50/40W
Lucas 207, 12V 4W

Lucas 380, 12V 21/5W
Lucas 382, 12V 2IW

Lucas 233, 12V 4W

Lucas €87, 12V 2.2W M.ES.
Lucas 987,12V 2.2W M.ES.
Lucas 28Q, 12V 1.5W

Lucas 281, 12V 2W

Lucas 382, 12V 21W

ENGINE TUNING DATA

GRPAGIEY . = bl v L o s b e A i i e w e E i
Compression ratio .. .. .. e
Firingorder ... ... ... ... ... ... ...

Cylinder numbering system, front to rear:

Leftbank .. ... ... ... ... .. oL
Rightbank ... . . ... .. .. ... ... ... ...
Compression pressure (minimum) ..................
Timingmarks ... ...

Valveclearance .. ... ...

CARBURETTERS

Type
European Australian . ... ... ... ...
Othermarkets ....................c.ouiv....

Needle:
Australian ... ... L

Idle speed (engine hot):

Australian . ...

Othermarkets ...
Fastidle speed (enginecold) .......................
Mixture setting — CO at idle:

Australian ... ... L

TGNITION

Coil make/type .. ....,..... R
Primary resistance at 20°C (68°F) ............ e
Consumption, ignition on, at 2000 rev/min ..., ... ..
Sparkingplugtype .. ....... ... ... ... .l
Sparkingpluggap ............ ...
Distributor contact breakergap ....................
Dweilangle .......... ... ......... e
Ingition timing, dynamic: models with emission control

Ignition timing, dynamic: non-emission engines ... .. ..
Ignition timing, static: all models ... ... ....... ..
Maximum power—B.H.P. ... ... ... e
Maximum power—PS ... ... ...
Maximum power—kW ..., .. . e
Maximumtorque .......... .. ... ... .. ...

9,5 kgf/cm?® (1335 1bf/in®)
On crankshaft pulley
Not adjusable

Two Zenith Stromberg
CDSE

750 to 850 rev/min
725+ 25 rev/min
1100 to 1300 rev/min

Lucas BA16 CS with ballast resistor
1.2ta 1.40hms

[ amp

Champion N12Y or Unipart GSP 131
0,80 mm (0.030 in}

0,35 mm to 0,40 mm (0.014 to 0.016 in)
26 10 28° at $50 to 650 rev/min

1° B.T.D.C. mark on crankshaft pulley — using 91 to 93

octane fuel —2 star rating in UK.
6° B.T.D.C. at 650 rev/min maximum

92 }@ 1500 rev/min
67,7
166.4 [bf ft (23 mkg) @ 2000 rev/min
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ENGINE TUNING DATA

DISTRIBUTOR

NOTE: Different distributors have been fitted according to market-requirements. The information given below is for guid-
znce only and the unit should be identified by the number stamped on the distributor body.

Make/type ..o Lucss 35D8
ROMBLON OF FOUAT « oot ee e eeee e arneneraenns Anti-clockwise
26° to 2B°

Dwellangle ... ...c.cooiiim e
Contaci breaker §ap .. .....oovi i
ConAenser CAPACILY . . .. oovvrinoean e

0,36 to 0,40 mm {0.C14 10 0.016 in)
0.18 to 0.25 microfarad

Serial Number 41784 — U.K. and European Markets

Ignition timing: Static . .T.D.C.
Dynamic T.D.C. at 650 rev/min

-

Decelerating check with vacuum unit disconnected

Engine rev/min

Crankshaft angle

850 No advance to occur
1200 2°
1600 SKe
2800 14°
4000 15%°

Serial Number 41833 — Australian Market

ani:ion timing: Static .. T.D.C.
Dynamic T.D.C. a1 750 rev/min

L

Decelerating check with vacuum unit disconnected

Engine rev/min

Crankshaft angle

1400 No advance to occur
1600 2°
2400 glee
3000 16°
3600 11°

Serial Number 41680 — Other Markets

ﬁgnition timing: Static ..T.D.C.
Dynamic 6° B.T.D.C. at 650 rev/min

Decelerating check with vacuum unit disconnected

Engine rev/min

Crankshaft angle

600 No advance 1o occur
1000 22

1400 LI

3800 e ,_‘
4800 13° -~
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TORQUE WRENCH SETTINGS

TORQUE WRENCH SETTINGS
ENGINE kgim
Connecting rod CAPNULES ... ..o vt 401049
Main bearing cap bolts, numbers ane to four 70w 7.6
Rear main bearingeapbolts .......... ... ... e 9.0109.6
Cylinder head bolts:
Nos. 1 to 10 see Operation ............ ....0.o.ts 901096
Nos. 11014 [ 122910 ... ... .. it 5.6t06.2
Rockershaft boits .......o..o ity 3,5t04,0
Flywheel bolts ., .. ... .o 7.0tw8,5
Oil pump cover DOIS ... .o.oi e 1,4t0 2.0
Oil pressure reliefvalve ... ... 40t049
Timing chaincoverbolts .. ........ ... il 2,8t035
Crankshaftstarterdog ........ ... o ity 19310223
Distributor drive gear to camshaftbolt ................. 5,5106,2
Engine mounting rubbers ... ... ... 1,8t02,2
Water pump fixing bolts: Yain ........ ... 09tol,4
Walll o 2,2t02,7
COOLING SYSTEM
Water pump housing bolts: %, in AF .......... ... .. 08t 1,0
WinAF ... . ... 281033
MANIFOLDS AND EXHAUSTSYSTEM
Induction manifold bolts . ................ ... ... ... 35t04,0
Induction manifold gasket clampbolts . ........... ..., 1.4t02,0
Exhaust manifoldbolts ......... . ... ...l 1,4t0 2,0
CLUTCH
Clutchcaverbolts ......... ... ... ...oiiiis 49t0 35,0
Slave cylinder securing bolts ... ............ . ... 75
GEARBOX
Bell housingtoengine ...... ... ... oL 3.5
Main gear lever retziner bolts . ................ ... ..., 1.5
Frontoutput flangenut . ... ... ....... ... ..o 11,75
Rear output flangenut ... ... 11,75
Transmission brake shoe pivatbolts .. ......... ... ... 59
Transmission brake back plate bolts ................... 35
Gearbox casing 10 bell housing studs/bolts:
Largerdiameter . ..... . ... ... i 16,6
Smallerdiameter ...... ... ..l %.6
Gearbox differential rear casing to front casing . ......... 551069
PROPELLER SHAFTS
Couplingflange bolts ... .................... ... .. ... 4,1to 5,2

Ibf fit

30to s
5010 55
8§5t070

6510 70
40 to 45
251030
50 to 60
10015
30t 35
201023
14010 160
40 to 45
131016
7to 10
16to 20

Gtod
201025

2510 30
10to 15
101015

351038
20

25
11
35
85
5
120

4010 50

01to 38
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TORQUE WRENCH SETTINGS RECOMMENDED LUBRICANTS

REAR AX‘.LE AND FINAL DRIVE kgf 1bf ft RECOMMENDED SERVICE LUBRICANTS AND FLUIDS
Hubdriving flangebolts ... ... ... ... ... ........ 4,2105.2 30t038
Differential case bolts ... ... ... ... ... oo, 9,110 10,4 661075
Crownwheel bolts . ... ..o 131014,5 9510 105 RECOMMENDED LUBRICANTS AND FLUIDS — UK.
Differential bearing capbolts ... ... ... ... ........... 12910 14,5 93 to 105 . ) )
Differential cover bolts .. ..........oooiiiiiiii ... 2,8t03,5 201025 Capacities are specified separately, following these charts.
Stubaxlebolts . ... . B . 421052 3t 38
[ COMPONENT UNIPART | BE CaSTROL | DUCKHAMS | £550 [ oaie PETROFINA [SHELL | TEXaCO
Engma 104 carburester dashpous® lanipnn EF Sy o ??:vugloﬁu g\u'.lhm E.\m e ;‘\)hll ;iru ‘ gh:\l Gawlln: |
FRONT .:‘\XLE AND FINAL DRIVE Gl muss meet BL Cars specificanion Hiwigrads | 1099 i Motor Qi L0140 L}{ﬂfm Moo | 15670 15;3'
Hubdriving flangebolts ... ... . ... .............. 421052 © 3to3d 3% OL-01 or the requiremenca of tha 19w/ 50 0w/ LSW /40
Bevel pinion driving flange nut ... ... ..., .., 11,75 a5 Matn gearbor, ansfar gearbor” Vnipart uE Su CanrlGTX | Ducxbama | Esso Yool Faa Snatt T
C h I bQI 6 3 7 6 45 ta 55 Kydraulic winch yupply unk Super ¥isoo-State 15w/ [+ Supertube Super Supergrade Super Maroe Ol
rawn whee; b e e Jto 7, Mulugrade | 2030 Mator Ol L 15 s0 Motor Ol 150 13% fe00
Differentizl bearing capbolts ... ..., ... .......ou.... 1,0t08,9 501065 bl ngw ; el
. . Finel & BP Gear Gil s xaco
Upper swivel pinbolts ... 7,0to B9 501065 ggf‘n:'ﬁ%& Ay iﬁwa iR é”u}?& ﬁg;;'im Fomone | Speas Yapear
Lower swivel pinnuts .. .. 7.0t089 50to 65 E‘mmﬂ,m'm&,;d Rear) : el bl Bl Mew |WFF Labrcant
Swivel seal retaining ring bolts 1.0t 1,2 Tto% BT uRee e ¢ 5
. B ¥ umt and capatan winzh
Stubaxle OIS .., .., 421052 3010 38 Hydrauie vnch earie
Lubncapgn nipples . . BP Castyol Duck Esso Mul Mabl Fuou Mamen | Shel Marfax
1l poaniy. hubl, propeiicr shaltuy E?ﬂlﬂ:ﬂﬂ LM Greasa LBIG E\erph:H P HTL 2 Reunac A All-guipoas
rea Crease
STEERING FUEL AND FLUIDS
Steeringwheel nut .. .. ... .. .. ... 5.4 40 P M tad ool Octaow Pl 1o SN 0 o Koot
Ball JOME MULS ..ot e 4,0 30 L e Hiloural R Lfadher €1,
Balljoint clamp BOMS oo 1.1to 1.5 8.5 ta 10.5 | Brakex and clutch reservairn gxzjggm:;::ﬁmemnnmmm" mlaiaum yl\nnpmnxo{:an-cc5m—ﬂmdmmp|ym,m-u FMYSES |16 COTY o0
Relayendcoverbolts .. ......... .. .. ... .. .. 0,6t00,8 50t06.0 ntfroe oo (o8 ngine coning st Unipars Univsual anifonon 1 s 1 00x arslibl wse 2 xdtene gyt baved amiroces (cancusing no mathanol) wab e phosppers
. Corroseon 1nhiENocs 1t ble for w4 in ALUMINE B0 16 emure {he proten ool
Relay lever pinch bolts ... 7.6 55 TXUTION: No gttt Unyearsl st (roees sbaald oo st wreh Lpars Untrorm antfovtsar 43108 front and carouion
gtccrmg box 1o support bracket bolts . .................. 1.0t08,5 fl"(; to 60 | inmineor solution for cnpine cooling yatem | Marsson Lubreants 54136 — Cosluat 1ahibior conormirata, For femases 6oa onty when (1ont g7 ecauisons yre ot neceeiary
teering box to support bracket to chassis bolts 0 “Unipan Supar Mator Ol is for thew
Steering box drop-arm nut oo 85wIllo 60 %0 80
Road wheelnuts .. ... .. .. .. .. 10,310 11,7 751085
RECOMMENDED LUBRICANTS AND FLUIDS OTHER THAN UK.
SUSPENSION Capacities are specified separately, following this chart.
Road spring ‘U boltsandnuts . ..., 95t L0 7010 80
Road spring shackle bolts and nuts ... ............. 8,3109,5 60 t0 70 ! Servior Cluaifcaun Ambrana, Temperatare *C |
Composens Forfoemarcy Lovel 5.A.E Yiscosity =0 -9 -0 [ 1o 10 by I
BRA &Tg;ﬁmﬁ:ﬂh yda Motor gx,ﬁg
KES canfocming o
. 3 LEYLANDCARS AW, 40
Wheel cylinder bleed nipple ... ... oL 05t00,8 4106 ENGINE AND SPECIFICATION BLS 12.0L-02 | 10%, 30
! CARBURETTER OR The rixueements of COMC or| 100720 L
Master cylinder 108ervonuts ... ... 22t0 2.6 1610 19 BASHPOTS ?i?'s"é?é ICELEVELSSE | lowiio — ] .
. . . . y " N o
Tipping valve relainer master cylinder ... .. ... ... . 49106,2 35045 SErco oo o : n
Brake fzilure switch end pipewnion .................... .2 16 Wwria } } -
- . . N MAIN GEARBOX. TRANSFER 3
Bfa_kc faflure ?“"tch unit to ho_usmg -------------------- 2.2 16 GEARTOAAND HYDAALLIE WINCH | inroqmmements of w50
Fluid reservoir to master cylinder screws (dual line servo SUPPLY TANK COMC or APlSE
MO} . 031004 2t03 PYIVEL Fin HBObGS,
. STEERING BOX, i
Servo assembly securingnuts ... 1,2 9 i}iﬁgigaggéﬁ'g orr APLGLIQR Fitpeet 1%
Brakeancherplatebolts ..., . ... ... .. ... 421052 3010 38 PULLEY UMT AND ’ MIL L1054 ]
HYDRAULIC WINCH, Hypoud 90w !
ELECTRICAL EQLﬂPMENT HUBRICATIONNIFFLES N-LGrim Mucitiparpesse Lithium Based Geeuse.
Starter motortoengine bolts ... ... ... ... 4,010 4,5 30te 35 oAk
i e L b Sl DR 3510 4’0 75 10 30 KSAEﬁEVAOr:gSCLUTCH gngny)n;;;?al Srakn Flusd or otter Brake Fluds having 3 minumom Soring paiad of 260°C 1500 £ and comptying wih FMYSS 116 0OT 3 i
Starter motor: ENCINE COOLING SYSTEM E:.;:‘.;:n n“:.;::“;liyw base u;(li\nmiuhi: mflnhuor for atugminium enpinas W here fraat precaviions are Aot neesssary we Maruon |
THEOUSEEBOIE .. o oo o iwn st s sba v s vs aenn 11 8.0 e TR e Ty : |
Solenoid fixing stud nut ... 0.5 4.5 T o o lh? oy vreun wanper e |
Solenoid upper terminal nut ... ... ... ... s.... 04 3.0
Reverse lightswiteh ... ... ..., .. . .. .. ... . L4220 151020

WINDSCREEN WIPERS AND WASHERS
Wiper blade drive adaptorbolts . ............... ... . 0.34 (34 kgf cm) 2.5 (301l in)
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RECOMMENDED LUBRICANTS

CAPACITIES (Approx) Litres UK. Unki US. Unit
Enginesumpoil ............. ..o, P 5,4 litres 9.5 pints 11.4 pints
Extra when refilling after fitting new filter ..., .. .. e 0.5 litre 1.0 pint 1.2 pints
Maingearbox oil ...... ... 2,7 litres 4.7 pints 5.6 pints
Transfer geacbanoil . oo 3,1 litres 5.5 pints 6.6 pints
Reardifferentiaiofl ................... .. ..... e 2,6 litres 4.5 pints 5.4 pints
Front differentialoil ............ .. ... ... ... . o 1,7 litres 3.0 pints 3.6 pints
Swivelhousing ofl (each) ... 0,5 litre 1.0 pint 1.2 pints
Steering box oil ... e 0,4 litre 0.75 pint 0.90 pimt
Coolingaystem . ... it e 9,66 litres 17.0 pints 20.4 pints
Fucltank .. ... i 68 litres 16 gallons 18 gallons
Windscreen washer reservoir .......... o vierieeennnannns 2,4 litres 4.2 pints 5.4 pints
RECOMMENDED FUEL

The Rover V8 engine is designed to operate on fuel having a minimum octane rating of 91 10 93 (Reasearch Method); this
is equivalent to the British 2-star rating.

Where such fuels are not available and it is necessary 10 use fucls of lower or unknown rating, the ignition timing must be
retarded from the specified setting, just sufficiently to prevent audible detonation (pinking) under all operating conditions,
othecwise damage 10 the engine may occut. Use exhaust gas analysis squipment to check the final engine exhaust emissions
after resetting,

The use of lower octane fuels will result in the loss of engine power and cfficiency.

In the interests of public health, and to assist in kecping undesirable exhaust emissions as iow as possible, fuels of an octane
rating higher than that recommended should not be wsed.

MAINTENANCE

MAINTENANCE

Vehicle maintenance for the Land-Rover Y8, whilst following the general pattern of that for other Land-Rover models, is
specific to the V8 model.

Two Maini¢nance Summarics are given, oneapplicable toall markets except Austraiia and the other relating 1o Australian
Market vehicles only. These Summaries are igentical to those printed in the Owner’s Handbooks and comply with local
territory requirements.

Following the Maintenance Summaries are details of additional preventive maintenance for the braking system and the
recommended procedures for completing the maintenance operations.

Maintenance [nformation — All Markets

The following items shouid be checked by the driver weskly or before a long journey:
Engine ail level Ail washers reservoir water levels
Brake fluid leved All tyres for pressure and condition
Cluich fluid level

Radiator coolant level

All lights for operation
Horn for operation

Battery electrolyte level All wipers and washers for operation

Statlonary Running

If the vehicle is used exclusively in LOW transfer ratio or for stationary work, maintenance intervals must be based on
either fuel consumption or hours running time. The following chart gives an approximate relationship of distance covered
to fue? consumption to hours running time.

Distance Covered Fuel Copsumption — Petrol Hours Runaing Time
Miles Kilometres Litres Gallong
3,000 5000 900 00 120
6,000 10 GO0 1 800 400 240
9,000 15000 2700 400 360
12,000 20000 3600 300 48G
15,000 25000 4 300 1,000 600
18,000 30 000 5450 1,200 720
21,000 35000 § 330 1,400 840
24,000 40 000 323G 1,600 960



MAINTENANCE MAINTENANCE

MAINTENANCE SUMMARY —ALL MARKETS EXCEPT AUSTRALIA . MAINTENANCE SUMMARY—ALL MARKETS EXCEPT AUSTRALIA (Continued)
First Service Every Every Every
ckm | (3000 mise | (6000 miley | (12000 e
1 ) | (12,000 miles) First Service Every Every Every
(1,000 miles) of ) months of 6 months or 12 months | 2000 k 10 099 k. 20 000 ki
ENGINE COMPARTMENT 1600 km | (2000 miless | (6.000miles) | (12,000 miles
(1,000 miles) or 3 months or 6 months gr 12 months
Check foroilleaks ... ... ... ... ... . ] X ... X ... ), S A X ... UNDERBODY
Check/1op-up steering box ... ... .. .. ... oo S O I I X ... .
Check/1opupsteering relay ... ..o [ e X . ... g:cc: for OL!tI:zlgs o t """""""""""""""" oo oo X X
Check/top-up clutch fluid reservoir ... b S x. ... X X ... R ecw“cu.n y?l CREINE MOUNLINES . v e i """""""" IR R lx """
Check/top-up brake fluidreservoir .............. ... o ] X ... 4., X b S X.... Renew cngine o!l ﬁl.t """"""""""""""""""""""""""""""""" : AN R x o
Check brake servo hosa(s) for security and condition ..., ... |..... b S X . ... X .. ... XL enew engine o fter - ... . AR SR A B M E AR R o
Renew fuel filter element X Drain flywheel housing if drain plug is fitted forwading ... ... ... . ... | X e b S P S
Lubricate aceelerator control linkage an.dl peda] ’ plvot """"""" Check CQndltlon and security of stesring unit joints, relays
—<heckoperation .......... .. .. ..o . S O P D SN A X ... Chani gtaners front I _l' o
Top-up carburetter pistendampers ... ] b S R P b S EN X . ... R £ /fOD-:lp lrcm‘lax eot -
Checi/adjust choke setting (Manual) ............ ... ] ... ... )L According io climate |........... C:m: tron axie ol i L h T :l """""""""""" o
Cheek crankcase breathing system for leaks, hoses for eck/ Op-up swivel pin nousing ot
security and condition ... ... .. e e b S F U X ... X ... Renew swivel pin bousing oil ...
Rencw engine fame trap ... ... ... x Clean ¢lectric fuel pumpelement ... .. ... ..o
Rencw engine breatherfilter ... e X ... gh“k"mp,'up ma;z se,a]rbm Ol
Check air intake temperature control systemn (wherefitted) ... |..... ... [ ... ... oo o X ... C;ne: mair gear ?01 " bo ' 1 """""""""""""
Renew carburetter air intake cleanerelement ..............|..... ... {0 oo eck/top-up transfer g=.3r % ot
Clean/adjustsparkplugs .. ............c..oiiiia ] oo dn e Renew transfer gearbox oil ... o
Renew spark plugs .o L Lubricate handbrake linkageand cable ... . . .. ... . . .o ..o oL X. .| .. X
Check ignition wiring for chafing, fraying and deterioration .. |... .. X oo Cl:ifm;?::sb;;fc of;mm"* adjust to manufacturer’s
Checek security of distributor vacuumunit line .............[..... Xoooodoi oo Lubricat g ot a""i‘: e R AR RERE x.
Clean distributor cap; check for cracks and tracking ........[..... ... 4. L uhricate propelier Shatii : R R IR X X
Lubricatedistributor ... ... . e [ . S Check tightness of propci-lcr shaft coupling bolts ............ /... oo e X
Check distributor points: adjust or renew ... ... |..... P E:;:t/;;p;:zir:z{] axleoil ... ..o oo RO S X ..o X ...
Check/adjust ignition timing, using ¢lectronic equipment ....[..... X oo oo oo : T ooty I R N
Cheek/top-up cooling system . .................oooviiiin]onies X .ol ) S gheck security of transmission mountings .. ... T X N
Check cooling and heater systems for leaks and hoses for hcc’k exhaust system, fuel, clutch‘ and brake pipes and
securityand condition ... ... .ol X oooifoon. X ... X ... R SN unions for leaks, chafing and corrosion . ... ] X Koo O X ..o
Check/adjust operation of all washers and top-up reservoits .. [..... ) SR I ) S R X . o] X ... ng:Laﬂe case bfrealhcrs.. : ﬁx """""""""""""" IR L e e X
Check driving belt; adjustorrenew .., .. ... . ....... N b SR O X ... ) S X ... eck security of Suspension fxings ...l Koo v X
Check/top-up engineoillevel ... ... .. ... ... o b S O
PASSENGER COMPARTMENT
Check/top-up battery electrolyte .. ... ... ... ...... .| ... ) S b S X X
EXTERIOR Clean and grease battery connections . .. .. .... .., R ) P X X
Inspect brake linings for wear, drums for condition .........J..... .....4..... ...l X X ... Check function of original equipment, ie. interior and
Check footbrake for operation; adjust 1o  manu- exterior la‘r{lps, horns, wipers and warning indicators .......[.... X ... [ ..., X ... Lo X L X
facturer's iNSIFUCHIONS . ... ..ot he e b S R DI X ..o | S Che:.k condition and security of seats and seat belts ... ..., .| ..., X X X X
Check tyres comply with manufacturer's specification .......0..... .....4..... b QU I Koo X ... Lubricate ail locks and hinges (NOT steeringlock) ... 1@ ... P S X .
Cheek tyre tread depth and visually for external cuts in Check opetation of window controls .. ... L X R N
fabric, exposure of ply or cord structure, lumps orbulges .. F..... ... ..J..... X ... X X . Ensure clearliness of controls, door handles and steering wheel ... . % ... [..... X . X X
Interchange road wheels (including spare) ... ... R SN X .
Check/adjust 1yre pressure (including spare) P S X .
Check/adjust headlamp alignment .. .......... .. . LR X GENERAL
Check, 1f necessary renew, w_iper blades ... ....... X XL Road/rolier test and check function of all instrumentation ... [ .. .. X A T X .
Check/adjust front wheel alignment ... ..o X e o X .. Report additional work ruquired . ...... o o N R I
Check condition of fuel fillercapseal .....................]..... ... . X o
Check rear-vil=w mirror(s) for cracks and crazing ... .. .. RPN D XX . X WARNING: Two-wheel roiler tests must be restricted to 5 km/h (3 m.p.h.) because the Land-Rover V8 is in constant four-
Check operation of all door and bonnetlocks . ....... ..., Lo X e X wheel drive.
Check tightness of road wheel fastenings ... . ... ....... R SN % X oo X e e X
continued continued
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MAINTENANCE
MAINTENANCE SUMMARY —ALL MARKETS EXCEPT AUSTRALIA (Continued) MAINTENANCE SUMMARY —AUSTRALIAN MARKET VEHICLES ONLY
ile s ; i ; . [ Service Distance Meonthly
At 24,000 mile intervals, the following operations should be carried out: Coleglarsan il o R iy )
i Lubricate propeller shaft sealed sliding joints.
i Renew sunrbox oil. A 1.5 1
iii Renew transfer box oil. B 5 EE 35 as ss| |63 75 | 1
iv. Renew front and rear axle oil. c 10 20 50 0 5
v Renew swivel pin housing oil. b , P l | pr l "
L E [0 ] | 30 24

At 36,000 mile intervals: Renew air filter in brake servo unit.
These service intervals are based on an annual distance covered of approximately 20 000 kilometres.

At 48,000 mile intervals: Clean fuel pump filter. ) . . '
" pume Should the vehicle complete substantiaily less distance than this, be used on a high proportion of short journeys or be
operated in severe conditions, for example: dusty, wet or muddy terrain, frequent wading; it may require more {requent
servicing or particular attention to specific items. A Leyland Dealer will be pleased to offer advise regarding particular

scrvice requirements under severe operating conditians,

[n any event the period between services should NOT EXCEED THREE MONTHS.

Service j

Operation a[Blc[n]E |

ENGINE
Check forengineoilleaks .......... .. ... ... . .. .. i X | x| x| x| x
Check/top-up engine oil . ... .. i e X
Renew engine il .. ... .. e x X = X
Repewengine oil filter . ... ... ... X | x| x
Lubricate accelerator control linkage and pedal pivot—check operation .. ........... | X x ! X | x
Top-up carburetter piStONAAMPETS .. .. .. ..ot i X X X b 4
Renew carburetter /air intake air cleznerelement ............... . ... ... ... ..., X | X
Check/adjust choke SELlnGS . ... .. .. 0 i X X | X
Check/adjust carburetter iGle SELNGS ... .. ... oot X X | X
Clean electric fuel pump Blter ... ... 80 000 km
Renewengine flametrap . ... ... . . X | X
Clean engine breather filter ... ... .. . X
Renew engine breather filter and fuel Blterelement .. ............................| X
Check driving belts; adjust or renew .. .. ... ... e X X | x
Check security of engine mountings . ........... ....... ... ... ... X
Check cooling and heater systems for leaks and hoses for security and condition ... ... X| X | | x|x
Check/top-up cooling system . ....... ... .. iiiiriennnnnnns P X | x| x| x| Xx
Check/adjust oparation of al} washers and top-up reservoir(s) ...................... X | X | x| x| X
Check crankcase breathing and evaporative loss systems boses for security ... . ...... .. x
Check crankease brozthing and evaporaiive loss sysiems. Check hoses/pipes and

restrictors for biockage, security and condition . ... ... .. ... . X x
Check security of E.G.R., valve operating lines ........... ... ............... 4 X
Check ELG.RUSYSIEM L. o o X X
Check air injection system hoses/pipes forsecurity ... ..... ... ... .. .. X
Check air injection system hoses/ pipes for condition and security .......... ....... X X
Checkoperation of the check valve . ... ... ... ... .. ... o X | x
Renew adsorption CAMISIET ... . ... .. .o e . J 30 000 km

continued
10—5§



MAINTENANCE MAINTENANCE

MAINTENANCE SUMMARY —AUSTRALIAN MARKET VEHICLES ONLY MAINTENANCE SUMMARY—AUSTRALIAN MARKET VEHICLES ONLY
(Continued) (Continued)
Service Service
Operation A{B|C|D]|E Operation Al B|C|DIJE
BRAKES I
IGNITION . o Check visually brake hydraulic hoses, pipes and unions for chafing, cracks, leaks and
Check ignition wiring for fraying, chafing and deterioration ........................ X x| X COTTOSION .\ o\ttt et e et e e e e et e e e e e e e X | X | X | xiXx
Check security of distributor vacuum unit line and operation of vacuumunit . ......... X X | X Check/top-up brake fluid reservoir ......... ... .. X [ x| x| x| X
Lubricate distributor ... ... o X | % Inspect brake linings for wear, drums for condition ................. .ol X | x| x
Clean distributor cap; check for kas andtracking ... X | X Lubricate brake pedal pivat .. ... .. ... . . X | X
Renew distributor poitts ... ... ... XX Check foctbrake operation; adjust to manufacturet's instructions . . .......... ... X | x| x!x|x
Renew sgark plugs .. ... B R R x| X Lubricate.handbrake mechanical linkage and cabie guides {lever pivet) .............. X | x| x
Check cml' per.forr.'r[ancc,- on osc;ll?scope ESERRREE: R R TR R R TREREREP TR X | X Check handbraks security and operation; adjust to manuufactursr’s instructions . . . . . I x| x| x| x| x
Check/adjust ignition timing, using electronic equipment ..., ... ... ... .ov s X X X Check brake servo bose(s) for security and condition . ....... ... ... ... ... ...... x X X X X
Renew servo filterelement .. ... ... . . ... L S 60 000 km
TRANSMISSION
Check/op-upclutch fluidreservair .. .. ..o X | X | X, x| X ELECTRICAL
Check clutch pipes/hydraulic hoses visually for cracks, leaks and chafing ............ | X X x X X Check function of original equipment, L.e. interior and exterior lamps, harns, wipers and
Lubricate clutch pedal pivot ... x| X WATNG (RdICLOTS . . ...\ e x| x1 x| x|x
Check for transmission ol leaks ... X | x| X | X ] X Check/ top-up battery electrolyte .. ....... .. O X | X[ x| x|x
Check/top-up gearbox ol ..o X% Clean and grease DALLETY COMMECHIONS . .. ... ... ...\ vuree e eaeean e, X | x| x
Renew gearbox ol ... ... SLAEEEE TR RPEERRRPR e X X Check/adjust headlamp alignment . ... ... .. ... i X | X | x| X | X
Check/top-up transfer boxoil ... .. B T R x| x Check, if necessary renew, wiperblades ... _.......... ... ... ... ... ... ... X | x| x| x
Renew transfer boxoil ....... .. e X X Check output of charging SYSLEm .. ... ... . . i X
Check/top-upfrontand rearaxieoil ........... ... X[ x Checl brake system.warning HgIs ... . ... .. ... ... x| x| x| x| x
Renew frontand rearaxleoil ... ... e X X
Check tightness of propeller shaftcoupling bolts .. ......... ... ... ... .. . .4 X X | X
Lubricate propelier shaft ... ... ... . ... .. ... O X X | X | X FUEL AND EXHAUST PIPES
i ingjoint ... X . . .
I}SUbF'C;‘c E’Dl;’ehne" ?haf};eal.ed 5]l‘d“_"3f;‘t°l‘:‘; for wading < | x| x| x Check fuet system for leaks, pipes and unions for chafing and corrosion ... ... . . x| x| x| x| x
raia fywheel housing if arain plug s OFWAGIRE ..oy Check sxhaust system for leaks and security ... ........ .. ... ... ... .. X | x| x| x| x
Check condition of fuel fllercapseal ... ...........c. i i X | X
STEERING AND SUSPENSION
Check security/condition of suspension fixings . ................... ... .. o X X | X | X WHEELS AND TYRES
3 iti i it, joi iters ... X | X . . .
Check security and condition of steering unit, joints, relays and gaiters ... x| x s Check that tyres comply with manufacturer’s specification . ... ..................... x| x| x| x
Check steering rack/gear foroil/fluid leaks ... ... ... o X | x| x| x| X Check tyres for external cuts in tyre fabric, exposure of ply or cord structure, tamps.
Check shock absorbers for fluid leaks ... .. LI P X | x| x| x| X ) x
Chock /A0pup Steering bR .. ..\ o % % | x UIZES OF UMEVEI WAL .. ...t i ittt it ettt e e e e
Check fad] g box x|l x| xl x| x Check tyres for tread depth and \rlsually for external cuts in fabric, exposure of ply or
Check/a Just steering :‘ S ’ x | x cord structure, [Umps, bulges or UMEVERm WEAT .. ..............coooeeeerne.orn. .. X | x| x| X
Check/lop-up S‘CFT'INB_Wha)’ umt J x| x [nterchangeroad wheels ... ... ... ... ... .. L x| x| X
< 24 /top-ulp SAWi;c pin o_Llusmg Oll L “ o Check tightness of road wheel fasaemngs ....................................... X | X | X | x| X%
C;M: SZTVC Pr"’ 0“1‘“3] °‘I_ """"""""""""""""""""""""""""" " x| x| x Check/adjust tyres pressures including spare . ........... ............. PO X | X | x| x| x
sck/adjust front wheelalignment ..o oL Lo IMIPORTANT: If tyres do not conform with legal requirements, rcport L0 QWi

ntinu R
continued continued
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MAINTENANCE SUMMARY —AUSTRALIAN MARKET VEHICLES ONLY

(Continued)
Service

Operation A|BJC|D|E
BODY
Check rear view mirtor(s) for security, cracksand crazing ................... .. ... X | x| x| x
Lubricate al} locks, hinges and door check mechanism (mot steering lock) ... .......... X X X | X
Check operation of 2ll door, bonnet and tailgate locks . ............. ... ... L X X X b 4
Check operation of 21l window COntrols ... . ... ... i e X X | x
Check condition and security of seatsand seat belts ..., ... ... o X | x| x(Xx|x
Check operation of seat belt warning system .. ... ... .. i X | X | X| X | X
Check operation of seat beltinertia reel mechanism ... ... o X | X | x| X |Xx
Ensure cieaniiness of controls, door handles and steering whesl ..................... X | X | X x| X
GENERAL
Road/roller test and check function of all instrumentation ............... ... ..... X [ x [ x| x| Xx
Reportadditional workrequired ... ... ... e x| X)) x| x

WARNING: Two-wbeel roller tests must be restricted to 5 km/h (3 m.p.h.) because the Land Rover VB is in constant four-
wheel drive,

ADDITIONAL PREVENTIVE MAINTENANCE—ALL MARKETS

In addition 10 the recommended periodical inspection of brake components it is advisable as the car ages, and as 2 precaution
against the effects of wear and deterioration, 1o make a more searching inspection and renew parts as necessary.

[t is recommended tha:
1. Disc brake pads, drum brake linings, hoses and pipes should be examined at intervals no greater than those laid down
in the Maintenance Summary.
2. Brake fluid should be changed completely every 18 months ar 30 000 kilometres whichever is the sooner,
3. All fluad seals in the hydraulic system and all flexible hoses should be renewed every 3 years or 60 000 kilometres
whichever is the sooner. At the same time the working surfaces of the piston and of the bores in the master cylinder,
wheel cylinders and other slave cylinders should be examined and new parts fitted where necessary.

Care must be taken always 1o observe the following points:

a.  Atall times use the recommended brake fluid.

b, Never leave fiuid in unsealed containers. It absorbs moisture quickly and can be dangsrous if used in the braking
system in this condition.

c. Fluid drained from the system or used for bleeding is best discarded.

d.  The necessity for absolute cleanliness throughout cannot be over-emphasized.

REPLACEMENT BRAKE PADS AND SHOES

W hen it becomes necessary 10 renew the brake pads and shoes, it is essential that only genuine components with the correct
grade of lining are used.

Adways fit new pads or shoes as complete axle sets, never individually or as a single wheel set. Serious consequences could
resutt from out-of-balance braking due to mixing of linings.

Repiacement brake pads and shoes are obtainabie from a Leyland Dealer.

MAINTENANCE

For details of emission and evaporative loss control equipment refer to Section 17 of this publication.

Check /top-up engine bii

2

Stand the car on level ground and ailow the il to
drain back into the sump.

Withdraw the dipstick at left-hand side of engine;
wipe it clean, re-insert to its full depth and remove a
second lime to take the reading.

'Add oil as necessary through the screw-on filler cap
marked 'ENGINE OIL" on the right-hand front
rocker cover. Never fiil above the *High' mark on the
dipstick.

Renew engine oil

L.

2.
3.

Run the engine to warm-up the oil: switch off the
ignition,

Place an oil tray under the drain plug.

Remove the drain plug in the bottom of the sump at
left-hand side. Allow oil to drain away completely
and replace the plug.

Refiil the engine sump with the carrect quantity and
grade of eil.

Run the engine to check for oii leaks at the drain
plug.

Renew engine oil filter

i
2.

3.

Place an oil tray under the engine.

Unserew the filter anti-clockwise, using 2 strap span-
ner as necessary.

Smear a little clean engine oil on the rubber washer
of the new filter, then screw the filter on clockwise
until the rubber sealing ring touches of the oit pump
caver face, then tighten a further half turn by hand
only

Do not overtighten.

Check/top-up the engine oil level.

Run the engine to check for oil leaks at the filter.
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Check /top-up cooling system

1 Lecate the cooling system expansion tank at the lzft-
hand front of the engine compartment.

2. Remove the expansion 1ank filler cap.
WARNING: Do not remove the filler cap when the
engine is-hot because the cooling system-is pressur-
ized and personal scalding could result.

3. Maintain the coolant level in the expansion tank at
approximately half full.
NOTE: To prevent corrosion of the aluminium alloy
sngine parts it is imperatve that the cooling system
is filled with a solution of water and anti-frecze,
winter or summer, or water and inhibitor during the
summer only. Never fill or top-up with plain water.

Check/adjust  operation of all washers and top-up
reservois)

1. Remove rescrvoir caps by turning anti-clockwise or
prising upwards.

2. Top-up reservoir to within approximately 25 mm (1
in} below bottem of filler neck.
Use Clearalex windscreen washer powder in the
bottle. This will remove mud, flies and road Alm.
In cold weather, to prevent freczing of the water, add
isopropyl alcohol. Do NOT use methylated spirits,
which has a detrimental effect on the screen washer
impeiler.

Check driving belts; adjust or renew

1. Examine the following belzs for wear and condition,
and renew if nccessary.

i Crankshaft — water pump — alternator.
il Crankshalt — jockey puliey — air pump.

2. Each bell should be sufficiently tight to drive the
appropriate auxiliary without undue load on the
bearings.

Correet tension: This is measured by allowing 0.4

mm movement on the slack side of the belt per 25,4

mm berween pulley centres.

E.g. Distance between pulley centres = 254 mm
254 X 0.4 o

Tension =
25,4
= 400 mm
3. Slacken the bolts securing the unit to its mounting
bracker,

4. Slacken appropriate pivot bolt and the fixing at the
adjustment link.

3. Pivol the unit inwards or outwards as nccessary and
adjust unlil the correct behl tension is obtained.

6. Tighten unit adjusting bolts.

Check adjustment again, when a new belt 15 Rtted. after
approximately 1500 km running.
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Renew carburetter/air intake air cleaner elements

Refer to Gperation 19.10.08 in this publicaiion.

Carburetter choke adjuster

1. Forstarting at temperatures down to ~13°C (0°F)
push and turn the spring-loaded choke zdjustment
screw so that the peg is at right-angles to the siot as
illustrated. Leave in this position.

When starting at temperatures below —18°C (0°F)
turn the screw until peg is recessed in slot.

Top-up carburetter piston dampers

I, Unscrew the cap on top of sach suction chamber:
withdraw cap and hydraulic damper. Replenish the
damper reservoir as necessary with engine oil 1o
withinabout 12 mm (0.5 in) frem the top of the tube.

2. Replace the cap and hydraulic damger,

Check/adjust carburetter idle settings

Recommended idle and fast idle speeds are given in. the
General Specification and Tuning Data sectioas of this
publication,

[die speed and mixture adjusimeang
All markets except Australia

Service tool: 605330 carburetter balancer

The service tool 60533C carburetter balancer must be used
to adjust the carburetters. Primarily this instrument is for
balancing the air Raw through the carburetters, but it also
gives a good [ndication of the mixture setting. Investigation
has shown thatincorrect mixture setting causes either stall-
ing of the engine or a considerable drop in engine rev/min
if the balancer i3 fitted when the mixture is too rich or a con-
siderable increase in rev/min when used with the mixture
setting too weak. Before balancing the carburetters it is
most important therefore that the following procedure be
carried out:

I, Check that the throttle control between the pedal

and the carburetters is free and has no tendency to

stick.

Check the throttle cable setting with the throitle

pedal in the released position. The throttle linkage

must not have commenced movement, but com-

mences with the minimum depression of the pedal.

3. Ruatheengine unti! it atains normal operating tem-
perature; that is, thermostat open.

4. Remove the air cleaner, see 19.10.01.

5. Slacken the screws securing the throttle adjusting
levers on both carburetters.

P

continued
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13.
14.

Start the engine and check the idle speed. If necess-
ary,adjust the throttle stop screws to give the correct
idie speed. [f 2 tamper-proof steeve is ftecd over this
screw, the slow running speed can only be adjusied
using a special tool supplicd to authorized service
outlets.

W here appheable, check the mixture on gach car-
buretter separately, by lifting the air valve 0,8 mm
(.031 ). If the engine increascs immediately, the
mixture is 100 rich. [f the engine speed decreases
immediately, the mixturs is too weak.

Remove the piston damper plug and using special
tool MS80, adjust the mixture. Locate the outer

_sleeve of the 100l to engage a machined slot 10 prevent

the air valve twisting. Turn the inner tool clockwise
to enrich the mixture and anti-clockwise to weaken
it.

When the mixture is correctly adjusted, the engine
speed will remain constant or may fall slowly a siight
amount as the air valve is lifted.

Check, and if necessary, zero the gauge on tool,
605330

Place tool 605330 onlo the carburetier adaptors,
¢nsuring that there are no air leaks. If the engine
stalls or decreases considerably in speed, the mixture
is too rich. If the engine speed increases, the mixture
is 100 weak.

1f necessary, re.nove 1ool 605330 2nd readjust the
muxture, then refic the tool.

Check tool 605330 gauge reading.

1f the gauge pointer is in the ‘zere’ secter, ne adjust
ment is required.

If the gauge pointer moves 10 the right, decrease the
air fow through the left-hand carburetter by
unscrewing the throttle stop serew or increase the air
flow threugh the right-hand carburciter by serewing
in the throttle stop screw Reverse the procedure if
the pointer maoves 10 the left,

continued
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24,

I the engine idle speed rises too high or drops too low
during balancing, adjust to the correct idle speed,
mainlaining the gauge potnter in the “zero’ sector.
Remave tool 605330, With the mixture seuing and
carburetter balance correctly adjusted the differ-
ence in engine rev/ min with the tool 605330 on or off
will be negligible. approsimately pius or minus 23
rev/min.

NOTE: Using a recognised type CO meter, the
exhaust gas analysis reading should not excesd 4%
carbon monoxide or any other levels fixed by local
territory legistation.

On the lefi-hand carburetter, place a 0,15 mm
(0.006 in) fecier between the underside of the roller
on the countershall lever and the throttle lever,
Apply pressure to the thretile lever to hold the feeler.
Tightea the serew to secure the throttle adjusting
lever, then withdraw the fecier.

On the right-hand carburctter, place a 0,15 mm
{0.006 in) leeler between the lefi leg of the fork on
the adjusting lever and the pin on the throtile lever.
Apply light pressure 1o the linkage to hold the fesier.
Tighten the screw to secure the throtile adjusting
lever, then withdraw the feeler,

Refit the arr cleaner, 5e2 19.10.01.

Fast idle adjustment

The fast idle adjustment is pre-set on the left-hand car-
buretter and should not normally require adjustment. [f
adjustment is required. the fast idle can be approximately
set as follows, but this method is not recommended for
ambicnt temperatures below 8°C (10°F).

25

Set the fast idle adjustment screw against the cam to
give the required engine speed.

NOTE: On some carbureiters a special tool, supplied
lo authorized service outiets, may be necessary to
adjust the fast idle specd setting.

Idle speed and mixture adjustment
Australian marke! vehicies

2.
3.

Run the engine unul narma; operating temperature
15 reached.

Remaove the air ¢leancr, see 19.10.01.

Disconnect the throttle linkage so that each
carburctter operates independently

continued
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Adjusting idie speed and air-flow for balance

4. Ensure that the fast idle screw 15 clear of the fast idle

cam.
5. Using an air-flow meter check that the air-flow
through both carburetters is the same. If not. adjust

as necessary.

6. If necessary, turn the throttle adjusting screws on
both carburetters an squal amount to maintain the
correct idle speed.

7. Increasethe engine speed to 1600 rev/min and check
the balance with the air-flow meter, If necessary,
turn the throttle adjusting screws by equal amounts
10 achieve a baiance.

8. Re-check the air-Aow balance at idle speed.

Checking and adjusting CO level at idle

9. Disconnect and plug the outlet hose from the air
pump.

10, Maintain the engine at normal operating \empera-
ture and check that the idle speed is correct.

11. Check, and if necessary, adjust the ignition timing.

12.  Re-check the idle speed.

13 TInsert the gas analyser probe as far as possible into
the exhaust pipe.

14, Check the CO reading.

15, Adjust the mixture if necessary—see ‘Mixture
adjustment’.

16, Check, and if necessary, adjust the idle speed.

i7.  Withdraw the anaiyser probe,

18 Switch off the ignition.

19 Unplugair injection hose and reconnect to the pump.

Mixture adjustment

CAUTION: The setting MUST ALWAYS be checked by
means of a non-dispersive infra-red exhaust gas analyser.
For significant deviation outside the specified CO limits
the mixture should be adjusted as follows.

20. Remove the piston damper from both carburetters.

21 Carefully insert special tool $ 353 into the daskpot
until the outer tool engages in the air valve and the
inner 1ool engages the hexagon in the needle adjuster
plug.

CAUTION: The outer tool must be correctly
engaged and held in position otherwise damage to
the diaphragm may result.

13
2

Holding the outer tool, turn the inner tool:
a  Clockwise to enrich the mixture.
b Anti-clockwise 1o weaken.

continued
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23 Repeatinstructions 21 and 22 on the remaining car-
buretter, ensuring that theadjusiment made is by the
same amount,

23, Top-up the carburetter dampers—refer 10 Section
10

25, Re-check the CO reading—adjust until the CO
reading is within the specified limits.

26.  Setthe fastidle as follows:

a. Slacken choke cable clamping screw at
carburetter.

b.  Pull choke control knob out and push in to a dis-
tance of approximately 0.5 in and lock in
position.

¢.  Turn starter cam, allowing choke cable to slide
through the trunnton until the puached mark on
the cam flank aligns with the centre of the
domed screw an the starter/throttie lever, and
tighten clamping screw.

d.  With thecam held in this position adjust the fast
idle screws to obtain a speed of 1100 £ 50
rev/min and re-tighten locknut.

e.  Push chokecable fully home and check that nor-
mal idle speed is regained.

RENEW FUEL FILTER ELEMENT

The element provides a filier between the pump and car-
buretter and is located on the rear enging compariment
bulkhead.

NOQTE: On all but U.K. Evropean cars it will be necessary
toremove the carburetter air ¢cleaner to gain access
to the fuel filter.

Replace the element as follows:

. Unscrew the centre bolt.

2. Withdraw the filter bowl.

3 Remove the small sealing ring and remove the
element.

4. Withdraw the large sealing ring from the underside
of the filter body.

3. Discard the old element and replace wiih a new unit.

6. Ensurc that the centrz and iop sealing rings are in
good condition and replace as necessary.

1. Fit new element, small hole downwards.

8. Refit sealing rings.

9. Replace filter bowl and tighten the czntre boit.
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Clean electric fuei pump filter

The fuel pumpis located on the right-hand chassis member
approximately mid-way on the wheelbase.

To renew the pump filter:

1. From beneath the vehicle disconnect the fugl inlet
pipe from the pump and biank the end of the pipe by
suitabie means to prevent fuel draining from the
tank.

2. Release the end cover from the bayonet fixing.

3. Withdraw the filter and clean by using a compressed
air jei from the inside of the filter.

4. Remove the magnet {where fitted) from the end
cover and clean. Replace the magnet in the centre of
the end cover.

5. Reassemble the fuel pump and refit the fuel inlet
pipe. Use 2 new gasket for the end cover if necessary.

Check/adjust ignition timing, using electronic equipment

A pointer on the timing cover and marks on the crankshaft
pulley indicate positions around T.D.C. on No. 1 cylinder
(i.e. front cylinder an left-hand bank).

Refer to Tuning Data section of this publication for igni-
tion timing values.

I, Connect a stroboscopic timing light as instructed by
the manufacturer, The engine is timed on MNo. 1
cylinder.

2. Run the engine at idle speed.

3. Position the timing light toilluminate the cranksbaft
puliey and scale,

WARNING: Ensure that personnel and equipment
are Kept clear of the rotating cooling fan while using
the timing light.

4, If the timing is correct the pulley mark indicated in
the Tuning Data will show. If correct, instruction 5
may be ignored.

5. With the engine still running at idle speed. slacken
the clamp bolt and carefully rotate the distributor
body as required until the correct pulley mark shows.
Tighten the clamp bolt witli the unit in this position.

NOTE: Engine speed accuracy during ignitlon timing is of
parzmount importancs. Any variation from the required
idle speed, particularly in an upward direction, will lead to
wrongly set ignition timing.
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Lubricate distributor

i.  Remove distributor cap.

2. Remove rotor arm.

3. Lightly smear the cam with ¢lean engine oil.

4. Add a few drops of thin machine ol 1o lubricate the
cam bearing and distributor shaft.

5. Wipe the inside and outside of the distributor cap
with a soft, dry cloib.

6. Easure that the carbon brush works frecly in its
holder.

7. Replace rotor arm and distribator cap.

Check /adjust or renew distributor points

1. Remove distributor cap.

2. Remove the nut on the werminal block.

3. Lift off the spring and moving contact.

4. Remove adjustable contact, secured with a screw.

5. Add a smear of grease o contact pivot before fitting
new contact points. Then carry out distributor main-
tenance, followed by setting the ignition timing and
dweli angle. However, when it becomes necessary to
change the contact points and specilized checking
equipment is not available. they may be adjusted
cither by the feeler gauge or, alternatively, the tim-
ing tamp method. Proceed as follows:

Checking cantact points — feeler gauge method

6. Turnthe engine in direction of rotation unti! the con-
tacts are fully open,

7. The ciearance should be 0.35 to 0.40 mm (0.014 to
0.016 in), with the fecler gauge a sliding fit botween
the contacts.

8. Adjust by tumning the adjusting nut clockwise to
increase gap and anti-clockwisc to reduce gap. When
an adjusting nut facility is not provided, position the
adjustable comact using a screwdriver ia the slot
provided.

9. Tighten the adjustable contac: securing screw.

10.  Replace the distributor cap. At the first availabie
apportunity after the contact points have been
adjusted as detailed 2bove they must be finally set to
the dwell angle using specialized equipment.

NOTE: When new contact points have been fitted the dwell
angle must be checked after a further 1500 km (1,000
miles) running.

1863
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To remove, clean, adjust and refit spark plugs

Removing

1

Withdraw leads by gripping end shrouds. DO NOT
-pull-leads-alone-

NOTE: Remove the hot air pipe for access to the
R.H. plugs as necessary.

Using special spanner and tommy bar supplied in
vehicle 100l kit. remove spark ptugs and washers.

Cleaning

3.
4.

Fit plug in plug cleaning machine.
Wobble plug with circular motion while operating
abrasive blast for a maximum of Tour seconds.

CAUTION: Excessive abrasive blasting will erode
insulator nose.

Change to air blast only and continue to wobble plug
for a minimum of thirty seconds 10 remove abrasive
grit from plug cavity.

Wire-brush plug threads, open gap slightly.

Using point file, square off electrode surfaces.

Set electrode gap, see Tuning Data section of this
publication.

Test plugs in accordance with cleaning machine
manulacturer’s instructions. If satisfactory, refit
plugs in engine.

IMPORTANT: If new plugs are necessary, refer to
Section (5.

Examine high tension leads, including coil to dis-
tributor lead. for insulation cracking or corrosion at
end contacts. Fit new leads as necessary.

In addition to correct firing order, high tension leads
must be fitted in carrect relation to each other to
avoid cross firing, as illustrated.

When pushing leads on plugs ensure ferrules within
shrouds are firmly seated on plugs. A guide is that
shroud ends are within § mm (0.250 in) of metal
body of plugs.

Check coil performance on oscilloscope

The Lucas 16C6 ignition coil fitted to this model has a
primary winding resistance of 1.2 to 1.4 chms at 20°C
(68°F).
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2.

Check/top-up clutch fiuid reservoir

Wipe clean the surrounding area before removing
the Teservoir cap.

Top-up Lhe reservoir as necessary, to the bottom of
the filter neck.

Drain fAywheel housing if drain plug is fitted for wading

When in use for wading:

E

The flywheel housing can be completely sealed to
exclude mud and water under severe wading condi-
tions, by mezas of a plug fitted in the bottom of the
housing.

The plug is screwed into the housing adjacent to the
drain hole, and should oniy be fitted when the vehicle
is expected to do wading or very muddy work,
When the plug is in use it must be removed period-
ically and all oil allowed 10 drain off before the plug
is replaced,

Check/top-up gearbox oil

.

i
3.

From beneath the vehicle remove the filler flevel plug
at the side of the gearbox.

Add oil to the bottom of the filler plug orifice.

Wipe away surplus oil and refit the plug.

Renew gearbox oil
i

Immediately after a run when the oil is warm, dratn
off the oil by removing the drain plug and washer
from the bottom of the gearbox casing.

Remove the oil Rlter.

Wash the filter inclean fuel: allow lo dry and replace.
Refit drain plug and refill gearbox through the o
fitler cap with the correct grade of ail to the *H' level
mark on the dipstick,
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Check / top-up transfer box oil level

Check oil lavel daily, or weekiy when operating under
severe wading conditions.

1. Techeck oil ievel: remove the oil level plug, locaied
on the rear of the transfer box casing. Oil should be
level with the bottom of the hole.

2. To wp-up: remove the centre seat cushion and the
seal base cover-plate.

3. Remove the oil filler plug from the transfer box, and
1wop-up as necessary. Il significant topping-up is
required, check for oil deaks at drain and filler plugs.

Renew transfer gearbox oil

Drzin and refill monthly when operating under severe
wading conditions.
To change the transfer box oil. procesd as follows:

l.  Immediately aftet a run when the oil is warm, drain
off the oil by removing the drain plug and washer
from the bottom of the transfer bax.

2. Replace the drain plug and washer and refill the
wransfer box through the oil filler plug, with the cor-
rect grade of oil, 1o the bottom of the oil level piug
hels.

Refer to Data for capacity.
IMPORTANT: De not overfill otherwise leakage may
oceur.

Check /top-up front and rear axle oil

i. From bencath the vehicle, remove the hiler/level
plug on the respective axle cover-plate.

2. Add oil to the bottom of the filler plug orifice.

3. Wipe away surplus oil and refit the plug.

Renew front and rear axle oil

1. Drain the oil by removing the drain plug below the
axle differenual case.

2. Replace the plug and fill the axle 1o the level of Lhe
filler piug orifice.

A1 12.000 miles {20 000 km) intervals clean the axle case
breathers, which are located on top of the axle case
between thedifferential housing and the suspension spring,
as follows:

1 Cleanoff theaxiebreathers and the surrounding sur-

fages of the axle cases, taking care to remove any

griny foreign matter.

LUnscrew the axls breathers from their tapered

threads in the axle rubes and sozak in petrol or a suit-

able cleaming solvent for several minutes and clean

with a soft brush.

3 Shake cach breather 1o cnsurce the ball valve is free.
101t is not, the breather valve must be renewed.

4 Lubricate the balls lightly with engine oil before
seplacing the breathers.

[
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Check, top up steering box

1. Wipe ciean the area around the filler plug before
removing the plug.

2. Top up the oil level to the bottom of the filler plug
hole.

3. Reifii the filler plug.

Check/adjust steering box

The adjuster is accessible after removing a cover inside the

frant whee! arch.

The procedure for adjusting che steering box is as follows:
. Set the road wheels in the straight ahead position.
2. Slacken the adjuster locknut.

3. Tighten the adjuster to reduce steering wheel
backlash,
4. Tighten the locknut.

Check/10p up steering relay unit

Check oillevel and top-upif necessary until the oil is visibie
at the base of the filler and breather holes. [f significant
topping-up is required, check joints for leakage and fit new
joint washers as necessary. To check oil level and top up.
proceed as follows: )

I, Remove two of the balts securing the relay top cover.

2. Using oneof the holes as an oil Rller (the other acting
as a breather hoie) fill the relay unit with the correct
grade of lubricating oil to the botiom of the filler
hole.

3. Whilst filling, itis probable tha oil will eject through
the breather hole. If this occurs do not assume that
the refay unitis fuil. Time must be given 1o allow the
atl 10 find its way to the main chamber. Wait a few
moments untii the breather hole is clear of oil, then
continue filling.

4. As the unit fills up. air is forced out usually in the
form of an oil bubblc, sscaping through the breather
hole, again giving the impression that the unit is full.
Wait for 1he bubble 10 subside, then continue filling
in this manner untl the oif is clearly visible at the
base of the Aller and breather holes.

3. Replace the two top cover boits.

Refit the radiator gnifle and name plate.
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Check/ top-up swivel pin housing oil level

1. The front-wheel-drive universal joints and swivel
pins receive their lubrication from the swivel pin
housing.

2. Check oil level by removing the square-headed plug
at the rear of the swivel pin houstng; oil should be
level with the bottom of the hole.

3. Top-up if necessary through the filler plug hole.

If significant topping-up is required, check for oil
leaks at plugs, joint facss, and oil seals.

Renew swivel pin housing oil

Drain and refili monthly operating under severe wading
conditions.
To change the swivel pin housing oil, proceed as follows:

4. Immediately after 2 run, when the oil 33 warm,
remove the drain plug from the bottom of each
housing.

5., Allow the oil 10 drain away completely and replace
drain plugs.

6. Refilll with ail of the correct grade through the oil
level filler plug hole. Refer to Data for the capacity.

Lubricate propeller shalt

1. Apply one of the recommended greases at the lubri-
cation nipple on the sliding portion of the rear pro-
peller shaft.

2. To the lubrication nipples fitted 1o the universal
Jjoints of both front 2nd rear shafts, except the double
joint at the rear end of the front shaft which is lubri-
cated for life.

Lubricate the sliding spline on the front propeller shaft,
with one of the recommended greases. as follows:

3. Disconnect onc ond of the propelier shaft.

4. Removepluginsiiding spline and fit a suitable grease
nipple.
IMPORTANT: Compress propeller shaft at sliding
joinz wo aveid over-filling, then apply grease,

5. Replace grease nipple with plug and reconnect pro-
pelier shaft.
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Check/adjust front wheel alignment

The alignment should be 1,2 10 2.5 mm (0.046 10 0.093 in)
10e-0UlL.

To adjust

1. Set the vehicle on [evel ground with the road wheels
in the straight-ahead position and push it forward a
short distance.

2. Slacken the clamps securing the ball joints at each
end of the track-rod.

3. Turn the track-rod to decrease or increass its effec-
‘tive leagth as necessary until the toe-out is correct.

4. Push the vehicle rearwards, turning the steering
wheel from side 10 side 1o settle the ball joints, then
the road wheels in the straight-ahead position, push
the vehicle forward a short distance,

5. Re-check the toe-out: if necessary, carry oui further
adjustment.

6. When the toe-out is correct, jightly tap the track rod
ball joints towards the rear of the vehicie to the maxi-
mum of their travel. This ensures full unrestricted
movement of the track-rod. Then securc the ball
joint clamps.

Check/top-up brake Ruid reservoir

1. Inspect the brake Auid level against the mark on the
side of the transiucent reservoir.

2. Ifnecessary, add new fluid via the filler cap on top of
the reservoir.

Check foothrake operation; adjust to manufacturer’s
instructions

Each shoe is independently set by means of a hexagon
adjustment bolt. Two adjusters are provided on each road

Adjusting procedure
. Apply the transmission brake.

2. Raise the applicable wheel,

3. Ensure that the wheel is froc (o rotate, back-off the
adjuster(s) as necessary.

4. Turn the adjuster(s) until the brake shoe(s} con-
tact{s) the wheel drum.

5. Slackea off each adjuster just sufficienty for the
drum ta rotate freely.

6. Lower the wheel.

7. Repeat for the other wheels in turn.
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Check handbrake security and eperation; adjust to manu-
facturer's instructions

If the handbrake movement is excessive, adjust as follows;

1.
2.

3

Set the vehicle on level ground.

Release the handbrake fully.

From beneath the vehicle, remove the Tubber blank-
ing plugs from the brake drum.

Move the vehicle cither forwards or backwards until
the adjuster can be seen through one of the apertures,
With a screwdriver turn the adjuster wheel until the
brake shoes come into contact with the brake drum.
Turn the adjuster back two ‘clicks” and repiace
bianking plugs.

Check that the handbrake operates correcily and
holds the vehicle,

Renew servo filter element

5.
6.

Remove the servo from the vehicle.

Slide the rubber boot 2nd end-cap along the push-
Tod.

Remove the old filter from the neck of the diaphragm
housing.

Sever the new filter obliguely from the periphery to
the centre hole:

Fit the filter into the neck of the diaphragm housing.
Fit the end cap and rubber boat.

Alternatively, on some medels it is possible to gain access
to the filter cover (2) from inside the car. When fitting new
filter, slice it diagonally ta fit around the brake pedal
aperating rod before locating the filter in the servo and
replacing the cover.

Interchange road wheels

1.

Apply the handbrake and engage four-wheel-drive
belore jacking-up the vehicle and placing it safely
ontg stands.

Interchange the road wheels as illustrated, ensuring
that if cross-country-type tyres are in use, the 'V’
tread is directed to the front of the vehicle,

Check tightness of road wheel fastenings

1fcorrect, these will be tightened to a torque of 10.3t0 11,7
kgfm.
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Check/adjust tyre pressures including spare

The correct tyre pressures {cold) for this model are:

LADEN
Speeds up 10 112 km/h (70 mph) Front 25 Wbf/in?
Rear 36 1bf/in?
Speeds over 112 km/h (70 mph) Front 32 1bf/in?
Rear 42 Ibf/in?
Towing Front 3216f/in?
Rear 42 |bf/in?
Cross-country Front 15 Ibf/in*
Rear 26 lbf/in?
Check/top-up battery elecirolyte
Remove the battery lid or plugs and add sufficient distilled
water 10 raise the level to the top of the separatars.
DONOT OVERFILL
Check,/adjust headlamp alignment (

I, This operation requires special equipment and
should be carried out by a Rover Distributor or
Dealer.

2. Inan emergency cach headlamp can be adjusted by
means of a headlamp horizontal adjusting screw and
the headiamp vertical adjusting screw.

3. The adjusting screws are accessible through slots in
the headlamp bezel.

Check, if necessary renew, wiper blades

1. Cheek each wiper blade for damage.

2. Wet the glass and operate the wipers.

3. Renew any blade that is damaged ar is smearing the
glass as follows.

1.8 kgf/cm?
2.5 kgl /em?

2,24 kgf/em®
3,02 kgf/em®

2,24 kgf/em?
3,02 kgf/cm?

1.1 kgf/em*
1.8 kgf/cm?

UNLADEN

25 Ibffint
25 Ibf/in?

32 10F/in?
32 [bffin?

32 lof fin
32 tof fin®

15 Ioffin®
26 1bf/in?

1.8 kgf/em?
1.8 kgf/em?

2,24 kgfjem®
2,24 kgf/em?®

2,24 kgf/em?
2,24 kgf/em?

1.1 kgf/fem’
1,8 kgf/em®
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ENGINE

Examine condition of wiper blades, replace as necessary

1. Lift the wiper arm forwards. away from the
windscreen,

3. Twist the wiper fixing bracket in the direction
arrowed and disengdge it from thé wiper arm.

3. To fit a new blade locate its fixing bracket over the
end of the wiper arm and push on until the rétaining
dowel is engaged.

Check operation of seat belt inertia reel mechanism

The following road test should only be carried out under
maximum safe road conditions, i.e. on a dry straight,
traffic-free road.

With the safety harness fitted to the driver and front seat
passenger, drive the vehicle at 8 km/h, and ensuring that
it is safc 1o do so. brake sharply.

The safety harness should lock automatically, holding
both driver and [ront seat passenger securely in position.
NOTE: [t is important that when braking the reactions of
the seat belt wearers are normal, i.e. the body must not be
thrown forward in anticipation, thus causing 2 ‘snatching’
action of the belt whick might lock it.

Snateh test: Whilst seated, fasten the seat beltand grip the
shoulder belt at approximately shoulder level with the
oppasite hand. Pull ihe belt sharply in a downwards direc-
tion. The beit should lock.

Replace any belt that fails to function satisfactorily.
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FAULT DIAGNOSIS

ENGINE

SYMPTOM

POSSIBLE CAUSE

—

CURE

ENGINE FAILS TOSTART

[ncorrect starting procedure

See Instruction Manual

I. 1.

2, Stzrter motor speed 100 $len 2. Checl battery and connacuons

3. Fauityigninen system_. 3. See Group 86

4. Water or dirt in fuel system 4, Sce Group 19

5. Carburcticr(s) docding 5. Sez Geoup 19

6. Dcfective fuel pump system 6. Sce Geoup 19

T. Defeciive startcr motor 7. See Group 86

4. Starter pinion not crigaging 8. Remove starter mator and aivestigate
ENGINE STALLS 1. Low idling speed 1. Adjust carburetier. See Group 19

2. Faulty sparking plugs 2. Clean and test; renew if necessary

3. Faulty col or condenser 3. Renew

4. Faulty distributer points 4. Rectify or rencw. See Greup B8

5. lncotrect mizture 5. Adjust carburetier. Sce Group 19

§. Foreiga maitec 1 fucl system &, See Group 19
LACK OF POWER L. Poor compress:on 1. [fthecompressicn ts appreciabiy Jess than the coarrsct

figure, the piston rings or vaives are fauity. Low pres-
sur¢ in adjeining cylinders indicates a fautty cytinder
head gasket

2. Badly seating valves 2. Rectify or renew

3. Fanlty exhaust silencer 3. Rengw

4. [ncorrect igmition Kiming 4. Reeufy

3. Leais of restriction in fuel tysiem 5. See Group 19

6. Faulty sparking plugs 6. Reculy

7. Excessive carbon depesit 7. Decarboruize

8. Brakes binding 8. See Group 70

9. Faully coil, condenser or battery 9. See Group 86
ENGINE RUNS ERRATICALLY 1. Faulty clectrical connections 1. Recufy

2. Defeclive sparking plugs 2. Renew or rectdly

3. Low bactery charge 3. Recharge batiery

4. Defective distributor 4. Restily

5. Fareign matter in {uel system 5. See Group 19

6. Faulty fuel pump 6. See Group 19

7. Sticking valves 7. Reetily or renew

8. Defecuve valve springs 8. Renew

9. Incarrect ignilion timin 9. Rectify

10. Worn vaive guides or valves 10. Renew

L1, Fauity cylinder head gaskets 11 Renew

12. Damaged exhause system 12. Rectify or renew

13. Yacuum pipes, discopnceted al inlet 13. Refit pips

manifald. distributor or gearbox

ENGINE STARTS. BUT STOPS

. Faulty electrical connections

. Check HT leads for cracked insulanon: check low ten-

IMMEDIATELY $100 Circuit

2. Forcign matter in fuel system 2. See Group 19

3. Faulty fuel pump 3. See Group 19

4. Low fuelicvel in tank 4. Replenish
ENGINE FAILS TOIDLE L. Incorrect carburctier setung 1. Sce Group 19

2. Faulty fuel pump 2. See Group 19

3. Sticking vaives 3. Rectify of rencw

4. Faulty cylinder head gatket(s) 4 Remew

ENGINE MISFIRES ON
ACCELERATION

e —

Distributor points incorrectly sot

. Faulty coil or condenser

. Faulty sparking plugs

- Faulty carbuzetier

. Yacuum pipes  disconnested  at

mentfold

niet

e

. Recufy. Scc Group 86

Renew
Rectify
See Group 19

. Check aii vacuum connections

ENGINE KNOCKS

O e b —

. Ignition tming advanced

Excestive carbon deposit
[negrrect carburetier setung
Ussuuzble fucd

Warn pistons or bearings

. Distributor advance mechansm faulty
. Defecuve sparking plugs

A e e —

Adjust

Decarbonse

Sez Group 19

Adjustigmuon uming. See Group 86
Renew

Rectify See Group 86

Reculy or rencw

continued



ENGINE

SYMPTOM POSSIBLE CAUSE CURE
ENGINE BACKFIRES 1. Ignition defect L. Ses Group 86
2. Carburetter defect 2, See Group 19
3. Stcling valve 3. Restily
4. Weak valve springs 4. Renew
5. Badly sssitng valves 5. Rectify or renew
6. Excessively warn valve siems and guides & Renew
7. Exceasive carbon deposil 7. Decarbonize
8. Incorrect sparking plug gap §. Roset
9. Air leak in induction or cxhaust systems 9. Rencw faulty gaskeis or components
BURNED VALVES 1. Sticking valves 1. Rectify
2. Weak vaive springs 2. Renew
1. Excessive depasit on valve seats 3. Reant
4. Distorted valves 4. Renew
5. Excessive milcage between overhauls 5. Decarbonize
NCISY VALVE MECHANISM 1. Execessive il in sump. causing air bubbles 1. Drain and refll to correct level
in hydraulic wap)
2. Worn or scored parts in valve operating 2. Replace faulty parts
mechansm
3. Valves and seats cul down cxcessively, rais- 3. Grind off end of vaive stem or replace prris
ing end of valve sicm 1.27 mm (0030 in)
above normai position
4. Sticking valves 4. Rectify
5. Weak valve springs 5. Renow
6. Worn timing chain or chain wheels &. Renew worn parts
NOISE FROM HYDRAULIC
TAPPETS
1. Rapping noise onjy when engine is 1. Qil 106 heavy lor prevailing lemperature. I. Drain and refifl with correct grade
started Excctsive varnish in Lappet Replace tappet
2 Intermuttcni rapping noise 1. Leakage at check ball 2. Replace tappet
3 Nose on 1dle and low speed ). Excessive leakdown 3. Replace tappet
4. General noisc at all speeds. 4. High oil level in sum 4. Drain and refll to correct level
Leskage at check ball Replace wmppet
Worn tappet body Replace lappet
Worn camshaft Replace camshaft
5. Loud noise at normal operzting tem- 5. Exeestive leak-down rate or scared lifter 5. Replace wppel
petature only plunger
MAIN BEARING RATTLE 1. Low oil level 1. Replenish as nocessery
2. Low cil pressure 2. Sex next symptom
3. Excessive bearing clearance 3. Renew beanngs; grind crankshalt
4. Burni-out bearings 4. Repew
5. Loose beaning caps 5. Tigbten
LOW Q1L PRESSURE 1. Thin or diluted oit 1. Drain and refill with correct il
WARNING LIGHT REMAINS 2. Low oil jevel 2. Replenish
ON.ENGINE RUNNING 3. Choked pemp strainer 3. Clean
4. Faulty reiease vajve 4. Restify
$. Exzcgesive bearing clearance 5. Rectify
6. Qil pressure swich unserviceabic 6. Repew
7. Eleetrical fault 7. Check circuit
8. Relief valve plunger sticking 8. Remove and ascertain cause
9. Weak reficf valve spring 9. Renew
19. Pump rotors ¢xcessively wern 10. Renew i
11. Excessively worn beanings: main, connect- | 11, Ascorizin which bearings and rectify
ing rod, big end, camshalt, ete.
RATTLE INLUBRICATION 1. Qil prassure relicf vaive plunger sticking 1. Remove and clean
SYSTEM
ENGINEOVERHEATING 1. Low coolant levet 1 Check for leaks
2. Fauity cooting system 2 SecGroup 26
3. Faulty thermosiat 3. Renew
4. Incorrect ummng 4 Reelify
5. Defecuve lubrication system 5. SeeGroup 12
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ENGINE

CAMSHAFT

—Removre and refit 12.13.01

w

mazing

Drain the cooling system, see 26.10.01.
Remove the fan blades and puliey. see 26.25.01.
Remove the fan cowl, see 26.25.11.

Remove the radiator block, see 26.40.04.
Remove the radiator grille, see 76.55.03.
Remove the alternator, see 86.10.02.

Remove the air cleaner. see 19.10.01.
Remove the induction manifoid. see 30.15.02.
Remove the valve gear. see 12.29 34,

Remove the timing chain cover, see 12.65.01.
Remove the timing chain, see 12.65.12.

BRI R S

CAUTION: Do not damage the hearings when with-
drawing the camshaft.

2. Withdraw the camshaft,

Inspecting
13. Check all bearing surfaces for excessive wear and

score marks. Also check cam lobes for excessive
wear. Check key and keyway,

Refitting
14, Reverse instructions | to 12.

“"CAUTION: During reassembly, it is essential that the
camshaft key, spacer and distributer drive gear are all
refitied as described in operation 12.65.12, Failure to
observe these requirements may result in restriction or
total biockage of o1l passage 1o the Lming gear.
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CONNECTING RODS AND PISTONS
—Remove and refit 12.17.01

Service tooi: 605351—Guide bolts for connecting rods

Removing

Drain the ceoling system, see 26.10.01

Remove the air cleaner, see 19.10.01.

Remove the aliernator, see 86.10.02.

Remove the induction manifeld, see 30.15.02.

Remove the valve gear, see 12.29.34.

Remove the cylinder heads, see [2.29.10.

Remove the oil sump. see 12.60.44,

Remove the sump oil strainer.

Remove the connecting rod caps and retain them in

sequence for reassembly.

{0 Screw the guide bolts 605351 onlo the connecting
tods.

11.  Push the connecting rod and piston assembly up the
cvlinder bore and withdraw it from the op. Retain
the connecting rod and piston assemblies in sequence
with their respective caps.

12.  Remove the guide bolts 605351 from the connecting

rod.

Pl e B A o i

Refitting

13.  Locale the applicabie crankshaft journal at B.D.C.

14 Place the bearing upper sheil in the connecting rod.

15, Retain the upper shell by screwing the guide boits
605351 onlo the connecting rods.

16.  lnsert the cannecting rod and piston 2ssembly into its
respective bore, nouing that the domed shape boss on
the connecting rod must face towards the frontof the
engine on the right-hand bank of cylinders and
rowards the rear on the left-hand bank, When both
connecting rods are Btied. the bosses will face
inwards towards ¢ach other.

17.  Position the oil conirol piston rings so that the ring
gapsare all at one side. between the gudgeon pin and
msion thrust face. Space the gaps in the ring rails
approximately 25 mm (1 in) each side of the expan-
der ring joint.

18.  Pasition the compression rings so that their gaps are
on 9pposite sides of the pistan between the gudgeon
pra and pisten thrast {ace.

19.  Lsinga piston ring compressor. locate the pisteninto
the cylinder bore.

continued
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20.  Place the bearing lower shell in the connecting rod
cap.

21, Locate the cap and shell on to the connecting rod.
noting that the rib on the edge of the cap must be
towards the front of the engine on the right-hand
bank of cylinders and towards the rear on the left-
hand-bank:

22, Securcthe connecting rod cap. Torque 4.0 t0 4.9 kgf
m (30035 1Bl ft).

23.  Reverseinstructions | w0 8.

DATA

Standard size cylinder bore diameter ... ... .. ... .

Connecting rod:
Length betweencentres ... ... ...
Bearings:
Clearance on crankshaft .. ........ ... ...,
End-float on crankshaft . .. e

Pistons and gudgeon pins:

Pistans:
Type .. . ... PN AU
Depthofconcave .. .. ... ... ... ... ...
Clearancg at skirtbottom ... . ... . ... .....

Piston rings:
No. | campressionring ... ... L.
Ne. 2 cornpressionring . ....... ..., e
Compression ring height . ... .. ... ... ..
Compression ring clearance in piston groove . . ..
Compression MNB AP . .. ... o ieeee v .
Qilcontrolring . ..... .. ......... P
Rail o1l rings e e e
Spacer ... ...,

Gudgeon pins:
Length . ... . e
Diameter . . .. . .
Fitinconrod .. . F
Clearance tn piston

88.861 to 83.900 mm (3.4985 15 3.5000 ir)

143,71 to (43,81 mm (5.658 10 5.662 in)

0.015100.053 mm (0.0006 to 0.0022 in)
0.15100,37 mm (0.006 10 0.014in)

Aluminium alloy. concave topped
3.21 0 5.3 mm (0,205 10 0.209 in)
0.018120.033 mm (0.0007 w0 0.0Q1 3 in)

Chrome faced

Stepped 10 'L’ shape and marked "TOP'
1.701 10 1,73 mm (0.0615 10 0.0625 in}
0.05 te 0.20 mm (0.002 10 0.004 in)
0,44 t0 0,56 mm (0.017 10 0.022in)
Two oil rings wiLh separate spacer
Perfect circte 11C-15

Perfect cirele 11037

1267107279 mm (2.86] 10 2.366 in)

Press fit
0.005% 10 0.007 mm (0.0002 10 0.00031n)
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CONNECTING RODS AND PISTONS

- QOverhaui 12.17.19

Service 1ools; 18G 537, i8G 587, 18G 1150, 18G 1150 E
or 605350

Dismantling

f. Remove the connecting rods and pistons, sec
12.17.01.
NOTE: The connecting rods, caps and bearing shells
must be retained in sets, and in the carrect sequence.
2. Remove the piston rings over the crown of the piston.
3, If the same piston is 1o be refitted, mark it relative to
its connecung rod 1o cnsure that the original assem-
bly s maintained.
4. Withdraw the gudgeon pin, using tool 18G 1150 as
follows:
3. Clamp the hexagon body of 183G {150 in a vice.
b. Positien the large nut flush with the end of the
centre screw.

12—6
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(RO A

Push the screw forward until the nut contacts
the thrust race.

Locaie the piston adaptor 18G 1150 E with its
long spiget inside the bore of the hexagon body.
Fit the remover/replacer bush of 18G 1150 on
the centre screw with ihe flanged cnd away from
the gudgeon pin.

Screw the stop-nut about half-way onto the
smaller threaded end of the centre screw, leav-
ingagap'A’of 3 mm{' in) between this nut and
the remover/replacer bush.

Lock the stop-nut securely with the lock screw.
Check that the remover/replacer bush is cor-
rectly positioned in the bore of the piston.

Push the connecting rod 1o the right to expose
the end of the gudgeon pin, which must be
Jocated in the end of the adaptor ‘d".

Screw the large nut up to the thrust race.

Hold the lock screw and turn the large nut until
the gudgeon pin has been withdrawn from the
piston. Dismantle the 1col.

continued
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5. As an alternative 1o wol i8G 1150, press the gud-
geon pin from the piston using an hydraulic pressand
the components which comprise tool 605350 as
follows:

a. Place the base of tool 603350 on the bed of an
hydraulic press which has a capacity of 8 tons
(8 tonnes).

b.  Fit the guide tube into the bore of the base with
its countersunk face uppermast.

<. Push the piston to one side s¢ as Lo expose one
end of the gudgeon pin and locate this ¢nd in the
guide tube.

d.  Fitthe spigot end of the small diameter mandrel
mto the gudgeon pin.

¢. Press out the gudgeon pin, using the hydraulic
press.

Onverhauling pistons

Original pistons

6.  Remove the carbon deposits, particularly from the
ring grooves.

7. Examine the pistons for signs of damage or excessive
wear; refer 10 "new pistons’ for the methed of check-
ing the running clearance. Fit new pistons if
necessary.

New pistons

Pistons are available in service standard size and in over.
sizes of 0,25 mm {0.010 in) and 0.5¢ mm (0.020 in). Ser-
vice standard size pistons are supplicd 0,0254 mm (0.001
in) oversize, When fitting new service standard size pistons
toz cylinder block, check for correct piston io bore clear-
ance, honing the bore if nccessary. Bottom of piston
skirt/bare clearance should be 0,018 100,033 mm (0.0007
to0.0013 in).

NOTE: The temperalure of the piston and cylinder block
must be the same 10 ensure accurate measerement. When
reboring the cylinder block, the crankshaft main bearing
caps must be fitted and tightened Lo the correct torque.

continued
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8. Check the cylinder bore dimension ai right angles to
the gudgeon pin. 40 to 50 mm (1% 10 2 in) from the
1op.
9 Check the pision dimension at right angles 10 the
gudgeon pin, a1 the bottom of the skirt.
10, The piston dimension must be 0,018 1o 0,033 mm

{0.90G7 10 6.001 3) smaller than the cylinder.

1f new piston rings arc to be fitted without reboring,
deglaze the cylinder walls with 2 hone, without
increasing the bore diameter.

IMPORTANT: A degiazed bore must have a cross-
hatch finish.

Check the compression ring gaps in the applicable
cylinder, heid square 10 the bore with the piston. Gap
limits: 0.44 to 0,56 mm (0.017 10 0.022 in). Use a
fine-cut fia1 file to increase the gap if required. Select
a new piston ring il the gap exceeds the limit,

NOTE: Gepping does not apply to oil control rings.

continued
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Temporarily fit the compressien rings to the piston.
The ring marked “TOP’ must be fitted with the mark-
ing uppermost and into the second groove. The
chrome ring is for the top greove and can be fitted
either way round.

Check the compression ring clearance in the piston
groove. Clearance limuts: 0,05 to 0,10 mm (0.002 to
0.004 in).

Fitting piston rings

L3,

16.

17.

Fitthe expander ring into the bottom groove making
surc that the ends abut and do not overtap.

Fit two ring rails to the bottom groove, one above and
one beiow the expander ring.

Fit the second compression ring with the marking
*TOP’ uppermost and the chrome compression ring
in the top groove. either way round.

Connecting rods

18,
19.

Check the alignment of the connecting cod.
Check the connecting red small end, the gudgeon pin
must be an interference At

Big-end bearings

20.

21,

22

23,

24,

25

Locate the bearing upper shell inta the connecting
red.

Locate the connecting rod and bearing on 1o the
applicable crankshaft journal, noting that the domed
shape boss on the connecting rod must face towards
the front of the engine on the right-hand bank of cyl-
inders and towards the rear on the left-hand bank.
When bath connecting rods are fitted, the bosses will
face inwards towards each other.

Place a picce of Plastigauge 605238, across the
centre of the lower half of the crankshaft journal.
Locats the bearing iower shell into the connecting
rod cap.

Locate the cap and sheil on to the connecting rod.
MNote that the rib on the edge of the cap must be the
same side as the domed shape boss on the connecting
red.

Secure the connecting rod cap. Torque 4.0 1o 4.9 kgf
m (30 to 35 1bf fu).

conupued

129
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IMPORTANT: Do not rotate the crankshaft while the
Plastigauge is fitted.

27.

23

25

30.

3

Remove the conrecting rod cap and shell.

Using the scale printed on the Plastigauge packet,
measure the flattened Plastigauge at its widest point,
The graduation that most clesely corresponds to the
width of Tthe Plastigauge indicates the bearing
clearance,

The correct bearing clearance with new or over-
hauled components is 0,013 to 0,06 mm (0.0006 1o
0.0022in).

i[ & bearing has been in service, it is advisable to fit
a new bearing if the clearance cxceeds 0,08 mm
(0.003 in).

[fa new bearing is being fitted, use selective assem-
bly 10 obtain the correct clearance.

Wipe off the Plastigauge with an oily rag. DO NOT
scrzpe it off.

IMPORTANT: The connecting rods, caps and bearing
sheils must be retained in sets, and in the correct sequence.

Reassembling

32

1f an hydraulic press and tool 605350 were used for

dismantling, refit each piston 1o its connecting rod as

follows:

a. Checkthat the base of tool 605350 and the guide
tube are fitted as in 5a and 5b.

b, Fit the long mandrel inside the guide tube.

¢. Fit the connecting rod into the piston with the
markings together if the original pair are being
used, then place the piston and connecting rod
assembly over the long mandrel until the gud-
gean pin boss rests on the guide tube.

d. Fitthe gudgeon pin into the piston up to the con-
necting rod, and the spigot end of the small
diameter mandre! into the gudgeon pin,

e. Press in the gudgeon pin until it abuts the
shouider of the long mandrel.

continued
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33.

i
TSR

[f ol 183G 1150 was used for dismantling, refit each

piston 10 its connecting rod as follows:

a. Clamp the hexagon body of 183G (150 ina vice,
with the adaptor 18G 1150 E positioned as in
4d.

b.  Remove the large nut of 18G 1150 and push
the centre screw approximately 2 in {50 mm)
into the body unti! the shoulder is exposed.

c.  5lide the parallel guide slecve, grooved end
last, onto the centre screw and up g the
shoulder.

d.  Lubricaie the gudgeon pin and bores of the
connecting rod and piston with graphited oil
{Acheson’s Colloids *Oildag’). Also lubricate
the ball race and centre screw of 138G 1130.

N Fit the connecting rod and the piston together
onto the tool with the markings together if the
original pair are being used and with the con-
recting rod around the sleeve up to the groove,

f. Fit the gudgeon pin into the pisten bore up to
the connecting rod.

g Fit the remover/replacer bush 18G 1150/3
with its langed ¢nd towards the gudgeon pin.

h.  Screw the stop-riut onto the centre screw and
adjust this nut to obtain 2 1 mm (¥,in) end-
float *A’ on the whole assembly, and lock the
nut securely with the screw.

i.  Slide the assembly back into the hexagon body
and screw on the large nut up to the thrust race.

j- Set the torque wrench 18G 537 to 12 Ibf ft,
This represents the minimum load for an
acceptable interfersnce fit of the gudgeon pin
in the cennecting rod.

k. Using the torque wrench and socket 18G 587
on the large nut, and holding the lock screw,
puli the gudgeon pin tn until the Range of the
remover/replacer bush s 4 mm (0.160 1n) *8'

from the face of the piston. Under no circum-
stances must this flange be allowed to contact
the piston.

CAUTION: [f the torque wrench has not bre-
ken throughout the pull. the fit of the gudgeon
pin to the connecting rod is not acceptable and
necessitates the renewal of components. The
large nut and centre screw of the ol must be
kept weil-giled.

L. Remove the tool.

16.

37.

k
Check that the piston moves fresly on the gudgeon
pin and that no damage has occurred during
pressing.
Fit the connecting rods and pistons, see 12.17.01,
carrying out the following checks during fitung.
Check that the connecting rods move [recly sideways
on the crankshaft. Tightness indicates insufficient
bearing clearance or a misaligned connecting rod.
Check the end-float between the connecting rods on
each crankshaft journal. Clearance limits: 0,15 o
0.37 mm {0.0606 10 0.014 in).

12—11
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CRANKSHAFT

—Remove and refit 12.21.33

Service tools: 605351 Guide bolts for connecting reds, RO
1014 seal guide

Removing

bl G i

hd

Remove the engine assembly, see 12.41.01.

Remove the timing gear cover, sec 12.65.01.
Remove the timing chain and gears, see 12.65.12,
Remove the cluteh, see 33.10.01.

Remove the ftywheel, see 12.53.07,

Remove the oil sump, see 12.60.44,

Remove the sump oil strainer.

Remove the connecting rod caps and lower bearing
shells and retain in sequence.

Remove the main bearing caps and lower bearing
shells and retain in sequence, (On later engines the
bearing caps may be visually different to those
shown.)

IMPORTANT: If the same bearing shells are to be refitted,
retain them in pairs and mark them with the number of the
respective journal.

10.  Withdraw the crankshaft and the rezar oil scal.

12—12

Refitting

1.

20

21.

Locate the upper main bearing shells into the eylin-
der block; these must be the shells with the oil drilling
and oil grooves.
Locate the fanged upper main bearing shell in the
centre position.

Place suitable blocks, approximately 12,5 mm
(0.500 in) thick, on to cach end of the cylinder block
50 that they cover the front and rear upper main
bearing shells.

Lift the crankshaft into position with the ends sup-
ported en the blocks.

Lubricate the crankshaft journals and bearing shells
with engine oii.

Holding the connecting rods in position, remove one
of the blocks and lower the ¢crankshaft on to the con-
necting rod bearings. Repeat for the opposite end.
Where necessary. use the guide bolt 605351 to draw
the connecting rods up to the erankshaft journal.

Locate the bearing caps and lower shells on to the
connecting rods, noting that the cibon the edge of the
cap must be towards the {ront of the engine on the
right-tand Bank of cylinders, and towards the rear
on the left-hand bank.

Secure the connecting rod caps. Torque: 4,0 to 4,9
kgfm (30 10 35 Ibf It).

Lubricale the lower main bearing sheils with engine
oil,

Fit numbers one to four main bearing caps and
shells, leaving the fixing boits finger ught at this
stage.

continued
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CAUTION: Do not handle the seal lip, visually check that
1L 13 not damaged and ensure that the outside diameter
remains clean and dry.

23,

24,

15

26.

27.

28.

29.

30.

31

33

it ihe cruciform side seals to the grooves each side
of the rear main bearing cap. Do not cut the side seals
to length, they must protrode 1,5 mm (0.062 in)
approximaticly above the bearing cap parting face.
Apply Hylomar PL32M jointing compound to the
rearmost half of the rear main bearing cap parting
faceor, i preferred. to theequivalent area on the cyl-
inder block as itustrated.

Lubricale the bearing half and bearing capside seals
with clean gngine oil,

Fit the bearing cap assembly to the engine. Do not
tighten the fixings at this stage but cnsure that the
cap is fully home and sguarely seated on the cylinder
Block.

Tension the cap bolts equally by one-quarter turn
approximately, then back off one complete tush on
each fixing boit.

Position the scai guide RO 1014 on the crankshaft
fange.

Ensurc that the oil seal guide and the crankshalt
journal are scrupulously clean, then coat the seal
guide and ail seal journal with clean engine oil.

NOTE: The Jubricant coating must cover the seal
auide outer surface completely 1o ensure that the oil
seal fip is not turned back during assembly.

Position the oil seal, lipped side towards the engine,
onto the seal guide. The seal outside diameter must
beclean and dry.

Push home the oil seal fully and squarely by hand
into the recess formed in the cap and block until it
abuts against the machined step in the recess.
Withdraw the scal guide.

Tighten the rear main bearing cap fixings fully and
evenly Torque loading: 9,010 9,6 kgf m (6510 7G lbf
ft).

Check the crankshaft end-float. Limits: 0,10 10 0,20
mm (0.004 10 (.008 in)

Reverse instructions 110 7.

CAUTION: Do not exceed 1,000 engine rev/min when first
starting the engine, otherwise the crankshaft rear oil seal
will be damaged.
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CRANKSHAFT

—Qverhaul

Service 1oals: 605238 Plastigauge

l.

Remove the crankshafi, see 12.21.33.

Inspecting

2.

3

Rest the crankshaft on vee-blocks at numbers one
and five main bearing journals.

Using a dial test indicator, check the run-out at num-
bers two, three and four main bearing journals. The
total indicator readings at each journal shouid not
exceed 0,08 mm (0.003 in).

While cheeking the run-out at each journal, note the
relation of maximum cccentricity on each journal to
the others. The maximum on all journzls should
come at very near the same angular location.

[f the crankshaft fails to meet the foregoing checks
it is bent and is unsatisfactory for service.

Check each crankshaft journal for ovality. If ovality
exceeds 0,040 mm (0.0015 in}, a reground of new
crankshaft should be fitted.

Bearings for thie crankshaft main journals and the
comnecting red journals arc available in the following
undersizes:

0,25 mm (0.010 in)

0,50 mm (0.020 in)

The centre main bearing sheli, which controis crank-
shaft thrust, has the thrust faces increased in thick-
ness when more than 0,25 mm (0.010 in) undersize,
as shown on the following chart.

When a crankshaft is to be reground, the thrust faces
on either side of the ¢centre mair journal must be
machined in accordance with the dimensions on the
following charts.

Mein dearing journal size Thrust face width

Stendard Standard
0.25 mm (Q.010 in) undersize | Standard
0.50 mm £0.020 in) undersize | 0,25 mm (0.010 in) oversize

Forexampie: If 20,50 mm (0.020 in) undersize bear-
ing is to be fitted, then 0,12 mm {6.005 in) must be
machined off each thrust face of the centre journal,
maintaining the correct radius.

continued

12.21.46
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19. Placeapieceof Plasugauge 605238 across the centre
of the crankshaft main bearing journals.

20, Locate the bearing lower shell into the main bearing
cap.

2t Fit numbers one Lo four main bearing caps and

Crankshaft dimensions 10 to 14 [e]

19, Theradius for all journals except the rear main bear-
ingis 1,9010 2,28 mm (0.075 12 0.090 1n).
11, The radius for the rear main bearing journal is 3.04

mm (0,120 in). / nelis T ) el .
so g o " o 00" 13 O shells. Torque: 7.0:0 7.6 kgf m (50 o 35 1bf 1),
1z P‘ﬁa"‘ bearing journal diameter, see the following —_ 22, Fitthe rear main bearing cap and shell. Torgue: 8.0
charts. : 10 9,6 kgf m {65 to 70 [bf fr).

13, Thrust face width, see the fallowing charts.

14, Connecting rod journal diameter, see the foilowing
IMPORTANT: Do not rotate the crankshaft while the

charts.
Plastigauge is fitted.
V727 13 n 23, Remove the main bearing caps and shells.
24 Using the scale printed on the Plastigauge packet,
measure the flatiened Plastigauge at its widest point.
Crankshaft dimensions — millimetres The graduation thai most closely correspends to the
width of the Plastigange indicaies the bearing
Crankshaft Diameter Width Diameter clearance.
Grade 1z Nk ‘14
Standards 58,400-58.413 zggggﬂgig ggg%ggg;g 25. The correct bearing clearance with new or over-
0.254 L/ 58,146-38,158  26,975-27, . . -
0.308 UyS 57.892.57904 17.229-27.230  50.292-30.30% hauled components is 0,023 10 0.065 mm {0.0009 to
0.0025in.}.
. . 26, If the correct clearance is not obtained initially, use
Crankshaft dimensions — Inches selective bearing assembly.
Crankshalt Diameter Width Dinmeser 27, Wipe off the Plastigauge with an oily rag. Do NOT
grade nr 1y a4 scrape it off.
Smndards i.iggi-g.mg? 1.062-1.064 l.gooo-z.goos
0.010U 2891.2.2897  1.062-1.064 1.9%00-1.9903 i
0020 LJ::S 12792.22797  1.072-1.074 1.9800-1.9808 IMPORTANT: The bearing shells must be retained in sets
and in the correct sequence.
28.  If required. check the connecting rod big-end bear-
ing clearance, ses 12.17.10.
Checking the main bearing clearance 29. Refitthe crankshaft, see 12.21.33.

15, Remove the oil seals from the cylinder block and the
rear main bearing cap.

16.  Locats the upper main bearing shells inte the cylin-
der block. These must be the sheils with the oil drill-
ing and oil grooves.

17, Locate the fianged upper main bearing shell in the
centre position.

18, Place the crankshalt in position on the bearings. DATA
Crankshaft
Matenai . . . .. .0 L0 -.-.... lron, spheroidal graphite
continued Ne.of mainjournads ... . 0 L .5

End-thrust . . ... .. ... e Taken on No. 1

End-ﬁoa_t e 0,10 t2 0.20 mm (0.004 10 0.008 in)

Crankpin journal diameter (standard) . PR 50,300 10 50.312 mm {2.0000 to 2.0005 1n)

Main bearing:
Maternaland type ... .. . ... .. .. Vandervell lead-indivm
Clcarancg .... .. A . oo 0023100061 mm (D.0009 10 0 0024 in)
Juurpal diameter {standard) R 58.40010 58.413 mm (2.2992 10 2.2997 i)
Beanng overall length . . A R 20.24 10 2049 mm (0.797 1o .307 10y Nos. (. 2. ¢ and #

) 26,8210 26837 mm (1 05610 | 038 in} Nu. 3

Crankshaft vibration damper tvpe . . Torsional

12—17
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CYLINDER PRESSURES

—Check 12.25.01

Checking

1. Run the engine until it attzins normal! operating

temperature,

Remove all the sparking plugs.

Secure the thrortle in the fully open position.

Check cach cylinder in turn as follows:

Insert a suitable pressore gauge into the sparking

plug hole.

Crank the engine with the starter motor for several

revoiutions and nole the highest pressure reading

obtainable.

7. If the compression is appreciably less than the cor-
rect figure or varies greater than 10% between cyl-
inders, Lthe piston rings or valves may be [aulty.

8. Low pressure in adjoining cylinders may be duc toa
faulty cylinder head gasket.

b

o

DATA

Starter motor cranking speed at 15°C (60°F) approxi-
mate ambient wmperature ...
Compressien ratio ... .. s

Compression pressure (mimmum) ... ... .

12—I8

150 to 200 engine rev/min
8.25:10r8.13:1
9,5 kgf/em® (135 Ibf/in®)

ENGINE

CYLINDER HEADS

—Remove and refit 12.29.10
Left-hand cylinder head 12.2%.11
Right-hand cyiinder head 12.29.12

Removing

i.  Drain the cooling system, see 26.10.01.

2. Remove the air cleaner, see 19.10.0].

3. Remove the induction manifold, sse 30.15.02.

4. Remove the rocker covers.

5. Remove the vaive gear, see 12.29.34,

6. Disconnect the front cxhaust ppes from the
manifoids.

7. R.H. criinder head: Remove the altzrnator. sec
86.10.02.

oa

Slacken the cylinder head bolts evenly.
9. lfbotheylinder headsare being removed, mark them
relative to L.H. and R.H. sides of the engine.
10.  Remove the cylinder heads and discard the gaskats.
I1. If required, remove the exhaust manifolds, see
30.15.10,30.15.11.

Refitting

12, If removed, fit the exhaust manifolds, see 30.15.10,
30.15.11.

13, Fit new cylinder hoad gaskets with the word “TOP’
uppermost. Do NOT use sealant.

14, Locate the cylinder heads on the block dowel pins.

15, Cleanthethreadsof the cylinder head bolts then coat
thern with Thread Lubricant-Sealant 3M EC776,
Rover Part No. 605744,

16.  Locate the cylinder head belts in position:
Long belts—1, 3and 5.
Medium bolts—2, 4,6, 7,8, 9and (0.
Short bolts—11, 12, 13 and 14.

17. Tighten the cylinder head boits 2 little at a time in the
sequence shown, Final torque:
Bolts 1 10 10, 92,0t0 9.6 kgf m (65 ta 70 1bf [1).
Bolts 1} to 14, 3,6 10 6,2 kgf m (40 10 45 Ibf ft).

18.  When all boits have been tightened, re-check the
torque settings.

19. Reverse instructions 1 10 7.

continued

M730
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Cvylinder head thread insert salvage instructions

19  These three holes may be drilled 0.3506 in
dia. X 0.937 + 40 deep. Tapped with Helicoil Tap
Na. 6 CPB or 6CS x0.875 in (min.} deep (3/8
LN.C 134D insert}.

20, These- eight— holes—may—-be—drilled—03206 in
dia. X 0.812 + 40 deep. Tapped with Helicoil Tap
No. 6 CBB 0.749 (min.) deep (3/8 UN.C. 14D
insert).

21. These four holes may be drilled 0.3906 in
dia. X 0.937 + 40 deep. Tapped with Helicoil Tap
No. 6 CPBor 6CS X 0.875 (min.) deep (3/8 UN.C.
12D insert).

22. These four holes may bedrilied .26 india. X 0.675
+ 40 deep. Tapped with Helicoil Tap No. 4CPB or
4CS X 0625 (min.) deep (% U N.C. 114D insert).

23, Thesesix holes may be drilled 0.3904 india. X 0.937
+ 40 deep. Tapped with Helicoil Tap No. 6§ CPB or
6CS X 0.875 {min.) deep (3/8 U.N.C. %21} insert).

CAUTION: Any attempt to szlvage the sparking plug
threads in the cylinder head may result in breaking into the
water jacket, rendering the head scrap.

continued

R H HEAD
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TATA
Cylinder heads:
Marterial . e .

Type ... ... . ... ..o
Inlet and exhaust valve seat reateria

Inlet-and-exhaust valveseat-angle
Valves:

Valves, inlet:
Overall length ... ... ...

Actual overall head diameter ... . .. ... L o

Angleofface .. ... ... L

Stemdiameter .. . . .

Stem clearance in guide: Top

Bottom .. .. .  ......

Valves, exhaust
Overall length .. . .

Actual overail head diameter .. . ..., . . ...,
Angleofface ... .. ... .. .. PR
Stemdiameter ... ... e e .

Stem clearance inguide: Top . ... ... .. . .. ...
Bottom . .................

Valvelift . . .. . . .. oo
Valvespring length . ........ ... ... ...

Aluminium zlloy

Two heads with separate z2lloy (nlet manifold
Piston ring iron

46-+-Y-degrees

116,58 to 117,34 mm (4.590 10 4.620in)

39,75t0 4000 mm (1.565t0 1.575 in})

45 degrees

B.640 to 8,666 mm (0.3402 10 0.3412 in) at the head and
ncreasing 10 5.653 10 8.679 mm (0 3407 to 0 3417 in)

0,02 to 0,07 mm (0.601 1o 0.003 in)

0,013 10 0.063 mm (0.0005 te 0.0025 in)

116.58 10 117,34 mm (4.590 10 4.6201n)

34.226 10 34,480 mm (1.3475 10 1,3575 in)

45 degrees

8,628 10 8.654 mm (0.3397 1o 0.3407 in) ar the head and
increasing to 8,640 to 8,666 mm (0.3402 10 0.3412 in)

0,038 t0 0,088 mm (0.0¢15 to ¢.0035 in)

0.05 10 0,10 mm {0.002 10 ¢.004 1n)

9,9 mm (0.39 in) both vaives

40.0 mm (1.577 in) at pressure of 30,16 to 33,34 kg {66.5 10
73.51b)
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CYLINDER HEADS

—Overhau} 12.29.18
Left-hand cylinder head 12,29.19
Right-hand cylinder head 12.29.36

Service tools: 276102 Valve spring compressor, 274401
Valve guide remover, 600959 Valve guide drift

1. Remove the cylinder heads, see 12.29.10.

Drismantling

2. Using the valve spring compressor 276102, remove
the valves and springs and retain in sequence for
refitting.

3. Clean the combustion chambers with a soft wire

brush.

Clean the valves.

Clean the valve guide bores.

Regrind or fit new valves as necessary,

If a valve must be ground o a knifc-edge to obtain a

true seat, fita new valve,

The correct angle for the valve face is 45 degrees.

9. Thecorrect angle Tor the seat is 46 + 44 degrees, and
the seat witness should be towards the outer edge.

10.  Check the valve guides and fit repiacements as

necessary, see instruciions 11 te 15,

11, Using the valve guide remover 274401, drive out the

old guides {rom thé combustion chamber side.

12. Clean the valve seat inserts to ensure freedom from

burrs.

Al

oa

continued

ENGINE

13 BLubricate the new valve gunde

14 Using the valve guide dnift 600939, drive the vaive
guide into the ¢ylinder head.

15 Thefitted guide should stand 19 mm {24 in) above the
step surrounding the valve guide boss in the cylinder
head.

NOTE: Service valve guides are 9,02 mm 0,001 in)
larger on the outside diameter than the original equip-
ment t0 ensure interference fit.

16, Check the valve seats and fit replacements as necess-
ary. see instructions 17 to 1 9.

17, Remove the oid seat inserts by grinding them away
until they are thin enough to be cracked and prised
out.

18, Heal the cylinder head evenly to approximately
65*C (150°F).

19, Press the new insert into the recess in the cylinder
head.

NOTE: Service yalve seat inserts are available in two
oversizes: 0,24 and 0,50 mm (9.010 and 0.020 inm)
larger on the outside diameter to ensure interference
fit.

20,  If necessary, cut the valve seats to 46 + 4 degrees.

21. - The nominal seat width is 1,5 mm (0.031 in}. If the
seat exceeds 2,0 mm (0.078 in) it should be reduced
to the specified width by the use of 20 and 70 degree
SIOTes. .

22, Theinlet valve seat is 37.03 mm {!.438 in) diameter
and 31.50 mm (1,240 in) diameter.

23, Check the height of the valve stems sbove the vaive
spring seatsurface of the cylinder head. This MUST
NOT exceed 47,63 mm {1.875 in). If necessary,
grind the end of the valve stom or fit new paris.

24, Lubricate the valve stems and guides with engine il
and fit each vaive as follows:

25, Insert the vaive into its guide.

26.  Place the vaive spring in position.

CAUTION: It is essential that the botrom of the valve
spring is correctly located in the cylinder head recess.

27, Locate the cap on the spring.

28.  Using the valve spring compressor 276102, it the
valve collets.

29 Refitthe cylinder heads. see 12.29,10,

For Data refer to operation 12.29.10.
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VALVE GEAR

—Remove and refit 12.29.34

ROCKER SHAFTE

—Remore and refit 2, 4, 5 and 30 to 27 12.29.54

Removing

Drain the cooling system, see 26.10.01.

Remove the air cieaner, see 19.10.01.

Remove the induction manifold. see 30.15.02.
Remove the rocker covers.

Remove the rocker shaft assemblies.

Withdraw the push-rods and retain in the sequence
removed.

7. Whuhdraw the tappets and retain with respective
push-rods.

A B L1 —

MNOTE: If 2 tappet cannoi be withdrawn, remove the cam-
shaft and withdraw the tappet from the bottom.

Dismantling rocker shafts

g Remove the split pin from one end of the rocker
shaft.
Withdraw the following components and retain
them in the correet sequence for reassembly:

9. A plain washer.

10, A wave washer.

11, Rockerarms.

12 Brackets.

13. Springs.

Inspection of hydraulic tappets and push-rods

14, Hydraulic tappet: [aspect inner and outer surfaces
of body for biow-holes and scoring. Replace
hydrautic tappet if body is roughly scored or
grooved. or has a blow-hole extending through the
wall in a position to permit ail leakage from lower
chamber.

15 The prominent wear pattern jusi above lower end of
body should not be considered a defect unless it 13
definitely grooved or scored: it is caused by side
thrust of cam against body while appet is moving
verucally in its guide,

continued

12--24

16, Tnspect the cam contact surface of the 1appets. Fit
new tappets 1 the surface 1§ excessively worn or
damaged.

17, A hydraulic tappet body that has been rotating w1l
have a round wear pattern and a non-rotating tappet
body will have 4 square wear pattern with a very
slight depression near the centre.

8. Tappets MUST rotate and a circular wear condition
is normal, and such bodies may be continued in use
if the surface is free of defects.

19, I[nthecaseofa non-rotating tappet, fita new replace-
ment and check camshaft lobes for wear: also ensure
new tappet rotates [reely in the cylinder block.

20, Fitanew hydraulic tappet if the area where the push-
rod contacts i5 rough or otherwise damaged.

2t Push-rod: Replace with new, any push-red having a
rough or damaged ball-end or seat.

Refitting

Assembling rocker shafis instructions 22 to 28

22, Fita split pin to one end of the rocker shaft,

23.  Slide a plain washer over the long ¢nd of the shaft 1o
abur the split pin.

24, Fita wave washer to abut the plain washer.

NOTE: Two different rocker arms are used and must be fit-
ted so that the valve ends of the arms slope away from the
brackets.

25.  Assemble the rocker arms, brackets and springs to
the rocker shaft.

26.  Compress the springs, brackets and rockers, and fit
a wave washer, plain washer and split pin to the end
of the rocker shalt.

27, Locale the oil baffle plates in place over the rockers
furthest from the notched end of the rocker shaft.

28 Fit the bolts through the brackets and shalt so that
the notch on the one end of the shalt is uppermost
2nd towards the front of the enginc on the right-hand
side, and towards the rear on the left-hand side.

contnued
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29, Fit the tappets and push-rods in the original
SEQuence.

IMPORTANT: The rocker shafts are handed and must be
fitted correctly to align the oilways.

30.  Each rocker shaft is notched at one end and on one
side anly. The noich must be uppermost and towards
the front of the enging on the right-hand side, and
towards the rear on the left-hand side.

31, Fit the rocker shaft assemblies, Ensure that the
push-rods engage the rocker cups and that the baffie
plates are fitted 1o the front on the lefi-hand side, and
to the rear on the right-hand side. Tighten the bolts
eveniy. Torque: 3.3 10 4,0 kgf m (25 10 30 1bf f1),

17 it is necessary 10 fit a new rocker cover gasket, proceed
as follows, instructions 32 1o 36.

32, Clean and dry the gasket mounting surface, using
Bostik cleaner 6001.

33, Apply Bostik 1775 impact adhesive, Rover Part No.
6017386 10 the seal face and the gasket, using a brush
1o ensure an even film.

34,  Allow the adhesive to become touch-dry, approxi-
mately fifteen minutes.

NQTE: The gasket fits one way round cnly and must be fit-
ted accurately first time; any subsequent movement would
destroy the bond.

35, Placeone end of the gasket into the cover recess with
the edge firmly against the recess wall; at the same
time hold the remainder of the gasket clear; then
work around the cover, pressing the gasket into place
ensuring that the outer edge firmly abuts the recess
wall.

36, Aliow the cover tostand for thirty minutes before fit-
Ling it to the engine.

37 Reverse instructions | to 4.

NOTE: Tappet noise

It should be noted that tappet noise can be expected on
inial starting-up after an overhaul due 1o oil drainage
from the tappet assemblics or indeed if the vehicle has been
standing over a very long peried. 1 excessive noise should
be apparent after an overhaul the engine should be run at
approximately 2,500 rev/mun {or a few minutes. when the
noise shoutd be eliminated.

1226
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ENGINE ASSENMIBLY
—Remove and refit 12.41.01
Removing
I. Remove the boane:, see 76.16.01.
2. Discornect the battery earth lead.
3, Drain the cooling system, see 26.10.01.
4. Remove the fan blades, see 26.25.06.
5. Remove the fan cowl, see 26.25.11.
6. Remove the radiazor biock, see 26.40.04,
7. Remove the air cleaner, see 19.10.01.
8. Disconnect the inlet hose to the heater.
9. Disconnect the return hose from the heater.
10.  Disconnect the throttle cable from the L.H. carbu-
retter and induction manifold.
11, Disconnect the vacuum pipe 10 the gearbox.
12, Disconnect the choke cable frem the L.H.
carburetter.
13, Disconnect the fuel spiil return pipe from the R.H.
carburetter.
14, Disconnect the vacuum pipe for the brake servo.
15, Disconnect the leads from the alternator.
i6. Disconnect the tead from the choke thermostat
switch.
17, Disconnect the lead from the water temperature
transmitger.
18.  Drisconnect the leads from the ignition coil.
19.  Unelip the engine harness and draw it clear.
20. Disconnect the lead from the oil pressure switch.
2]. Disconnect the leads from the starter motor.
22.  Disconnect the earth strap from the engine.
23, Disconncet the fuel suply pipe from the fuet pump.
24, Disconnect the exhaust pipes from the manifolds.
25, Remove ail the fixings from the engine front mount-
ing rubbers.
26. Remove the cover-plate from the bel! housing.

continued
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27 Remove the fiximgs securing the bell housing to the
engine. The lower fixings are accessible from under
the vehicle. and the upper Axings are accessible from
theengine compartment.

CALTION: To overcome variations in installation,
ensure that any ancillary items are disconnected
before proceeding to lift engine.

28, Artachasuitable lifung chain and hoist to the engine
bifting hooks.

29 Tension the howst sufficient 1o lift the engine just
clear of the fromt mounting rubbers.

30 Withdraw the engine front mounumg rubbers,

31 Draw the engine farward to reiease it from the dow-

elied location to the bell housing. and 1o clear the pri-

mary pinion from the clutch.

Lift the engine clear.

[
v

Refitting

Before refirting the engine smear the spiines of the primary
pinton. the ciuteh centre and the withdrawal unit abut-
ment faces with moiybdenum disulphide grease. Rocol
MTS 1000, Smear the engine to gearbox joint faces with
Unipart Universal jointing compound.

33, Aunach a lifting chain and hoist to the engine lifting
hooks.

34 Lower the engine into position, fecating the primary
pinian into the clutch and engage the bell housing

doweis,

33, Secure the engine to the bell housing with at least
two bolts.

36, Locale the engine front mounting rubbers in
position

37, Lower the engine on to the mountings and remove
the lifting chain.

38, Secure the fixings al the engine front mounting
rubbers.

39, Fitthe remaining engine to bell housing fixings.

40.  Apply a coating of Unipart Universai jointing com-
pound to the vertical joint face of the beli housing
cover-plate.

4t Locate the seal on to the bell housing cover-plate.

42, Fit the bell housing cover-plate and seai ensuring
that the fillet s filled with jointing compound.

43 Reversenstructions | to 24,

12—28

FLYWHEEL

— Remove and refit 12.53.07

Removing

i Remove the engine assembly. see 12.41.010,
2. Remove the cluteh assembly, see 33.10.01.
3. Remove the flywhegl.

Refitting

4 Locate the fiywheel in position on the crankshaft
spigot. with the ring gear towards the engine

3. Align the fiywheei fixing belt holes which are off-set
1o prevent incorrect assembly.

6. Fit the flywheel fixing bolts and before finally tight-
¢ning, take up any clearance by rotating the Aywheel
against the direction of engine rotation. Torque: 7.0
10 8,5 kgf m (30 10 60 Ibf ft).

7. Reverse instructions | and 2.

FLYWHEEL

—Overhau] 12.53.10

1. Remeve the Bywhee! see 12.53.07.

Procedure
2. Measure the overali thickness of the Aywheel. Fit a
new fywheel if it is less than the minimum overall
thickness of 39,93 mm (1.572 in).
3. If the flywheel 15 2above the minirmum thickness, the
cluich face can be refaced as follows.
3. Remove the dowels.
5. Reface the Bywhesl over the completz surface.
6. Check the overall thickness of the Aywheel to ensure
that it is snll above the mimmum thickness.
7. Refitthe Avwheel. see 12,53 07

MTL3
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STARTER RING GEAR

—Remose and refit 12.53.19

Remoring

. Remove the ivwheel. 12.53.07.

2. Drill a 10 mm (0.375 1a) diameter hole axially
between the root of any tooth and the inner diameter
of the starter ring sufficiently decp to weaken the
ring. Do NOT allow the drill to enter the flywheel.

3. Secure the fivwheel in a vice fitted with soft jaws.

4. Placez cloth over the fiywheel to protect the operator
from Aying fragments.

WARNING: Take adequate precautions against
flying fragments as the starter ring gear may fiy asun-
der when being split.

5. Placeachisel immedialely above the dritled hole and
strike it sharply to split the starter ring gear.

Refitting

6. Healthe starter ring gear unmiformiy 1o between 170°
and 175°C (338° 10 J47°F) but do nat exceed the
higher temperature.

7. Place the Aywheel, flanged side down. on a fat
surface,

% Locate (he heated starter ring gear in positien on the
fivwheel, with the chamfered inner diameter towards
the Avwheel Aange. {f the starter ring gear is cham-
fered both sides. it can be Atted cither way round.

9. Press the starier ring gear firmly against the flange
until the ring contracts sufficicntly to grip the
fvwheel.

10.  Allow the 8ywheel to cool gradually, Do NOT has-
ten cooling in any way and thereby avoid the setuing
up of internal stresses in the ring gear which may
cause fracture or failure in some respect.

11, Fitthe Rywheel. see 12.53.07.
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SPIGOT BEARING

~~Remove and refit 12.53.20

Removing

I. Remove the engine assembly, see 12.41.01
2. Remove theclutch assembly, see 33.10.01
3. Remeve the spigot bearing,

Refitting

4. Fitthe spigot bearing flush with, or to a maximum of
1.6 mm (0.063 in) below the end face of the
crankshafs,

5 Ream the spigot bearing to 19,177 + 0,025 mm
(0.7504 +0.001 in) inside diameter. Ensure ail swarf
is removed.

6. Reverse instructions 1 and 2.

OIL FILTER ASSEMBLY—EXTERNAL

—Remove and refit 12.69.0t

Remaoving
1. Unscrew the filter and discard.

NOTE: If the filter is difficult to remove, use a strap
spanner.

2. Withdraw the sealing washer and discard.

CAUTION: Do NOT delay fitting a new filter, atherwise
the oil pump may drain and require priming {see 12.60.26}
before running the engine.

Refitting

3. Place a new sealing washer on to a new filter.

4. Fit the filter BY HAND until the scaling washer
touches the oil pump cover face, then give a further
haif turn—do NOT overtighten.

5. Check, and if necessary replenish. the engine ol
sump.

6. Run the engine and check the filter joint for leaks.

7 Check the oil sump level after the engine has been
stopped fora few muinutes, and replenish if necessary.

11—11
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OIL PLMP
—Remore and refit 12.60.26
Remosin

1. Remave the il filter assembly, see 12.60.01.

2. Disconnect the electrical leads from the switches.

3. Remove the belis lrom the oil pump cover.

4. Withdraw the oil pemp cover.

3. Lift off the cover gasket.
6  Withdraw the oil pump gears
Refitting

7. Fully pack the oil pump gear housing with petroleum
jelly Use only petroleum jelly: no other grease is
sullable.

8. Fit the oil pump gears so that the petroleum jelly is
forced into every cavity between the tecth of the
gEArs.

IMPORTANT: Unless the pump bs fulty packed with
petroleum jelly it may not prime itself when the engine
is started.

9. Place a new gasket on the oil pump cover.
10.  Locate the oil pump cover in position.
11 Fit the special fixing bolts and tighten aliernaicly
and evenly. Torque: 1,410 2,0kgf m (1010 151bf ft).
12, Reverse instructions 1 and 2.
13, Check the oil tevel in the engine sump, and replenish
as necessary.

12—32

OIL PLMP

—Overhaut 12.60.32

1. Remove the oil pump, see 12.60.26.

2. Unscrew the plug from the pressure relief valve.
3. Liftoff the joint washer for the plug.

4. Withdraw the spring from the relief valve,

5. Withdraw the pressure relief valve,

Inspecting

6. Check the oil pump gears {or wear or scores.

Fit the oil pump gears and shaft into the front cover.

Place a straight-edge across the gears,

Check the clearance between the straight-edge and

the front cover. If less than 0,05 mm (0.0018 in),

check the front cover gear pocket for wear.

10.  Check the oil pressure relicf valve for wear or scores,
Check the relief valve spring for wear at the sides or
signs of collapse.

11, Clean the gauze filter for the relief valve.

12, Check the fit of the relicf vaive in its bore. The valve
must be an easy slide fit with no perceptible side
movement.

o oo =

Reassembling

13, Insert the relief valve spring.

14, Locate the sealing washer on to the relief valve piug.

15, Fitihe relicf vaive plug, Torque: 4,0 10 4.9 kgf m (30
to 35 Ibf ft).

16, Refit the oil pump, see 12.60.26,
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CIL SUMP

—Remove and refit 12.60.44

Removing

I.  Remove the sump drain plug.

2. Allowall the oil 10 drain, then refit the plug and seai-
ing washer,

3. Remove the sump.

Refitting

4. Clean the sump mating surfaces at the join between
the urmuing chain cover and the cylinder block.
Apply a coating of Hylomar $Q32M sealing com-
pound across the join.

Place the sump gasket in position.

Fit the sump.

Unserew the oil filier cap.

Using the correct grade oil, se¢ ‘LUBRICATION

— Group 09, replenish the sump.

10.  Use the sump dipstick 1o set the fina) level. Do NOT
fill abave the ‘HIGH' mark,

1}, Start the engine and check that the ofl pressure
warning light goes out. If the light remains on, the
engine must be stopped and the oil pump dismanyled
and primed, see 12.60.26.

12, Runthe engine and check the sump joint for leaks.

13, Check the sump oil level after the enginc has been
stopped {or a few minutes, and replenish if necessary.

VS
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TIMING GEAR CGVER

—Remaove and refit 12.65.01
[n¢ludes
GEAR COVER OIL SEAL
—Remove and refit 12.65.05
Removing

1. Drain the cooling system. see 26.i0.01.

2 Remove the fan blades and puiley, see 26.25.01.

3. Remove the fan cowl, see 26.25.11

4. Drisconneet the by-pass hose from the thermostat.

3. Disconnect the heater returnt hose from the water

pump.
Disconneet the inlet hose from the water pumyp.
7. Release the alternator adjusting link from the water
pump housing.
8. Disconnect the vacuum pipe from the distributor.
9. Reicase the distributor cap, unclip the leads and
move the ¢ap to one side.
10.  Disconnect the low tension lead from the ignition
coil.
I1. Disconnect the iead from the oil pressure switch.
12.  Engage gear to prevent ¢ngine rotation.
13.  Remove the starter dog.
14, Withdraw the crankshaft pulley and mud deflector.
15.  Mark the distributor body relative to the centre line
of the rotor arm.
16, Ifthedistributor is to be removed, make correspond-
ing marks on the distributor and timing cover.

o

continued
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18.
19.

Remave the riming cover fixings, including two from
the sump.

Withdraw the timing cover complete.

Remove the joint washer.

Oil seal, remove and refit, instructions 20 to 24

20.
21
22,
23.

24,

Remove the fixings and withdraw the mudshield.
Remove the oil seal.

Pasition the gear cover with the front face uppermost
and the underside supported across the oil seal hous-
ing bore on a suitable wooden block.

Enter the oil scal, open side first, into the housing
bore.

Press in the oil seal until the plain face is 1.5 mm
(0.062 in) approximately below the gear cover face.
Reverse instruction 20.

continued
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Refitting

25  Place a new timing cover joint washer in position.

26.  Prime the oif pump by injecung sngine oil through
the suction port.

27, Set the distributor rotor arm approximately 30
degrees before the final positioning mark, to com-
pensate for the skew gear engagement.

28. Locate the timing cover in position, applying 2 coat-
ing of Hylomar PL22M about 1310 19 mm (% to %
in) wide in the area shown.

219, Check that the distributor marking alignment is
correct.

J0. Ciean the threads of the timing cover securing bolts,
then coat them with Thread Lubricant-Sealant 3M
ECT76.

31, Fitthetiming cover secuning bolts, Torque: 2.3 10 3.5
kgl m (2010 25 Ibf f1).

32, Fitthe crankshafi pulley.

33, Fitthe starter dog. Torque: 19,3 to 22,3 kgf m (140
to 160 1bf fr).

34, Reverse instructions 1 to 14,

35, Check, and if necessary adjust. the ignition timing,

set 86.35.20.

1RC405A
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TEMING CHAIN AND GEARS

—Remave and refit 12.65.12

Removing

Set the engine—No. | piston a1 T.D.C.

Remove the timing chain cover, see 12.65.01.
Check that Ne. | piston is still at T.D.C.

Remove the distributor drive gear.

Withdraw the spacer.

Withdraw the chain wheels complete with the chain.

CAUTION: Do NOT rotate the engine if the rocker
shafis are firted, otherwise the valve gear and pistons
will be damaged.

@b B

Refitting

NOTE: if the crankshaft and /or camshaft have not been
rotated, commence at ilem 12. If they have been rotated,
commence at ttem 7.

7. Remove the rocker shafis, see 12.29.54.

3. Setthe engine-—~No, | piston at T.D.C.

9. Temporarily fit the camshaft chain wheel with the
marking 'FRONT outward.

10.  Turr the camshaft until the mark on the camshaft
chain wheel is at the six o'clock positien, then remove
the chain whee! without disturbing the camshaft.

11. Locaie the chain wheels 1o the chain with the timing
marks aligned.

continued
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I

13,
14,
15

Engage the chain wheel assembly oo the camshaft
and crankshaft key locations and check that the
camshaft key is parallel to the shaft axis 1o ensure

adequate lubrication of the distributor drive gear.

CAUTION: The space between the key and keyway
acts as an oilway for lubrication of the drive gear.
Ensure that the key is seated to the full depth of the
keyway. The overall dimension ol shaft and key must
not exceed 30,15 mm (1.187 in).

Check that the timing marks lire-up.

Fit the spacer with the flange to the front.

Fit the disiributor drive gear ensuring that the
ANNULAR GROQVED SIDE is fitted TO THE
REAR, that is. towards the spacer.

Secure the drive gear with the washer and bolt. Tor-
que to 5,510 6,2 kgl m (40 to 45 b 1),

Fit the tuming chain cover.see 12,65 01.

continued
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DATA
Timing chain and wheels:
Timingchaintype ... ... ... ... ... . Inverted 1coth
No.oflinks ........ ... .. . [ 54
Width ... o 22,22 mm (0.875 in)
Pitch ... 9,52 mm (0.375in)
Crankshaftchain wheel ... ... ... . Sintered iron
Camshaft ehain wheel . ... .. .. ... oo Aluminium alloy, teeth covered with nylon
Valve timlng: Inlet Exhaust
Opens .. . . . . 30 degrees B.T.D.C. 68 degrees B.B.D.C.
Closes | e e ..« T5degrees A.B.D.C. 37 degrees A T.D.C,
Duration ... ... .. 285 degrees 285 dagrees
Valve peak .. ... e 112.5 degrees A.T.D.C. 105.5 degrees B.T.D.C.
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EMISSION AND EVAPORATIVE LOSS CONTROL EQUIPMENT

Land-Rover V8 vehicles arc fitted during manufacturc with various items of emission and evaporative loss control equip-
ment to meet individual territory requirements. Therefore some operations listed in this section of the manual may not be

applicabic 1o all vehicles.

The purpose of the equipment is 10 reduce the emission of hydrocarbons, carbon monoxide and nitrous oxides from the

vehicle fuel and exhaust systems 1o an acceptable level.

Unaunthorized replacement or modification of the emission and evaporative loss control equipment may coatravene local

territory legislation and may render the vehicle user and/or repairer liable to legal penalues.

Alter any replacement of, or adjustment 10, this equipment the exhaust emission leveis should be checked to ensure that

they comply to local territory requirements.

CRANKCASE EMISSION CONTROL

— Description 17.:2.00

The crankcase emission control system prevents leakage
from the erankcase of combustion blow-by gases by main-
taining a depression in the crankcase under al! operating
conditions.

The source of this depression is the *constant’ depression
zone between the throttle plate and the piston within the
carburetters. This depression rises with increasing engine
load and speed, a3 does the quantity of crankcase emissions
to be handled.

The crankease is purged by air drawn from the air cleaner
through an in-line filter into the crankcase. The ¢crankcase
fumes are piped from cach rocker cover through a Aame
trap into the respective left- or right-hand carburetter
tntakes.

The blow-by gases are then burnt within the engine in the
normal combustion process.

Australian Market vehicles purge the evaporative loss con-
trol system by linking it into the crankcase ventiiation

purge pipe.
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EMISSION AND EVAPORATIVE LOSS CONTROL

ENGINE BREATHER FILTER

—Remove and refit 17.10.02

NOTE: Fiiters may have altcrnative locations zccording to

territory build specification.

Removing

Remove the air cleaner, see 19.10.01.
Withdraw the filter top hose.

1

2.

3. Slacken the filter <lip.

4. Withdraw the filter from the bottom hose.

Refitting
S, Fitthe filter with the end marked ‘TN’ or the arrows,
refative to the direction of gas flow.
Connect the filter bottom hose.
Connect the filter top hose.
Secure the filter retaining clip.
Fit the 2ir cleaner, see 19.10.02.

Vol

ENGINE FLAME TRAPS

—Hemove and refit 17.10.03

NOTE: Flame traps may have alternative locations
according to territory build specification.

Removing
I Puli the fiams trap clip ciear of the carburctter/air

cleaner.
2. Remove the hoses from the flame traps,

3. Withdraw the Rame traps.

Cleaning

4. Washthe flame traps in clean peirol and allow todry.

Refitting

5. Reverszinstructions 1 16 3.

17—2
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EMISSION AND EVAPORATIVE LOSS CONTROL

EVAPORATIVE EMISSION CONTROL 3YSTEM

—Description 17.15.00

Evaporative emission coniral is achieved by venting the
carburetter float chambers and the fuel tank through a
charcoal adsorption canister to atmosphere. Refer to the
schematic illustration.

The charcoal adsorption canister is mounted in the engine
compartment and consists of a filter bed of activated char-
coal with an enclosed space above and below. The carbu-
retter, fuel tank and purge lines are connected to the upper
space. The lower space {s veated to atmesphere.

Vapour vented to the canister is adsorbed by the charcoal
when the engine s nat running. When the engine is running
carburerter depression purges the canister by drawing fi-
tered air through the charcoal bed of the canister into the
crankcase ventllation system resuiting in evaporative
emissions being disposed of by the ¢rigine’s normal com-
bustion process.

An expansion 1ank ensures that thermal expansion of the
fuel from the main tank cannot result in a surge of fuel
reaching the canister and saturating the system. The func-
tion of the expansion tank is also to provide an overflow res-
crvoir from the main tank as it is possible when the main
1ank is completely filed during high ambient temperature
conditions for the fuel to expand, any thermal expansion
cccurring will be accomodated by the fuel travelling up the
breather pipe into the expansion tank. The size of the
expansion tank allows maximum fuel expansion, evapor-
ative emissions being controiled by the expansion tank vent
pipe, the pipe being connected between the chargoal can-
ister and the tank vent positioned ar the top of the expan-
ston tank, The overflow fuel will eventually be drawn back
into the tank as the expansion deciines or the fuel is used.

The fuet tank filler cap is sealed 1o prevent evaporative loss.

A
B

To air cleaner
From petrol tank
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EMISSION AND EVAPORATIVE LOSS CONTROL

ADSORPTION CANISTER

—Remove and refit 17.15.13

Removing

1. Disconnect from the canister:
1 Canister line to fue] tank.
i Canster purge line.
iti  Carburetier vent pipe.

2. Slacken the clamp nut screw.

3. Remove the canisier.

Refitting

4. Secwre the canister in the clamp.
5.  Reverse instructions | and 2 above.

WARNING: The use of compressed air to clean an adsorp-
tion canister or clear a biockage in the evaporative system
is very dangerous. AR explosive gas present in a fully satu-
rated canister may be ignited by the heat generated when
compressed air passes through the canister.

AIR INJECTION SYSTEM

—Description 17.20.00

An engine-driven, vane-lype air pump draws air from
within the engine compartment through a centrifugal fil-
ter and delivers it through a pressure rtelief vaive and
through one-way check vaives 1o the air manifolds on each
cylinder head and thence to the injectors in the individual
exhaust ports just downstream of the exhaust valves. The
injectors are directed towards the valve head and face
upstrearn. The injected air mixes with the exhaust gas
leaving cach ¢ylinder and promotes secondary combustion
within the exhaust ports, manifolds and exhaust system.

The air pump output is primarily controlled by engine
speed fpulley retio and pump capacity. Arr delivery 1o the
inyectors s further controlled by exhaust back pressues
and pressure relief valve setting.

The reliel vaive is mounted between the air pump and
check valves. and dumps part of the air at high pump
speeds (o prevent pump damage.

The check vaives. which are simpte one-way fap vaives,
prevent exhaust gas from passing back through ihe ais
pump under adverse pressure conditions, and protects the
pump in the event of pump drive fatlure.

17—d
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Airflaw (arrowsd)
Alr pump
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Ralief valve
3. Check valves
4. Air manifoids

EMISSION AND EVAPORATIVE LOSS CONTROL

AIR PLMP

- Descrigtion 17.25.00

The rotary, vane-lype air pump is fitted at the front of the
cngine and driven by a belt from = crankshaft pulley.

The pump delivers air under pressure to sach of the four
exhaust ports via a diverter valve (where fitted) 2 relief
valve, check valve and air inlet manifold.

The pressurized air combines with the exhaust gases to
continue and assist in making more complete the oxidiz-
ation process in the exhaust system.

B owrs —

L= Ny

Inler port

Exhaust port

Vanes

Rator

Carbon sealing shoes
Bearings

oTO IC3
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EMISSION AND EVAPORATIVE LOSS CONTROL

AIR PUMP

Remove and refit 17.25.07

Removing

1. Release the air hoses from the pump.

2. Slacken the idler pulley mountings and }ift the drive
bett from the air pump putley.

3. Loosen but do not remove the air pump mounting
bolts.

4. Take the weight of the air pump and remove the
mounting bolts.

5. Lift the pump from the engine.

Refitting

6. Reverse mstructions | to 5.
7. Check and adjust the drive belt tension, see 17.25.13.

RELIEF VALVYE

—Ckeck operation 17.25.10

1. The reiief valve allows ¢xcessive air pressure at high
cngine specd 1o discharge 1o the atmosphere.

2. Run the enginc at high speeds and check the valve
operation.

3. The valve cannot be adjusted and a defective unit
should be replaced.

Reliel valve
Reliel vaive body
Silencer

Cap

FEWIFWIP

Valve closed A

Yaive open B

RELIEF VALVE

—Remove and refit 17.25.11

Removing

1. Dnsconnect the hoses from the valve.
7. Remove the valve.

Refitting
3. Reverse instruciions ! and 2.
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AIR MANIFOLD

—Remove and refit 17.25.17

Removing

1. Remove the carburetter air cleaners, see 19.10.01.

2. Rclease the manifold from the check valve,

3. Release the manifold from the cylinder head.
NOTE; It may be more convenient o release the
centre branches at the manifold junction.

4. Lift off the manifold.

Refitting

S, Reverse instructions | to 4.

6. Run the engine and check for arr leaks at the b, Check valve
manifold. 2. Air manifold

CHECK VALVE

—Remaove and refit 17.25.21

Removing

1. Disconnect the air hose from the check valve,

2. Use two open-ended spanners, one on ihe air distri-
bution manifold hexagon to support the manifold,
and the other to remove the check valve anti-
clockwise.

CAUTION. Do nort imposc any strain on the air
manifold.

Refitting

3. Reverse instructions | and 2.

CHECK YALVE
Check operation 17.25.22

Thecheek valve is a one-way valve positioned to protect the
pump from back-fow of exhaust gases. The vaive closes if
the pump pressure [2lts while the engine is running, should,
for exampie, the drive beit brake.

Testing
CAUTTON: Do not use a pressure air supply for this test.

I Remaove the check vaive, see [7.25.21.

2. Blow through the valve orally in both dirsctions in
turn. Adr should only pass through the valve when
biown [rom the hose connection end. Should air pass
through the valve when biown from the air mamfold
end. renew the valve 1. Valve diaphragm

3. Refitthe check valve, sec 17.25.21. 2. Direction of low

q o 11a
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EMISSION AND EVAPORATIVE LOSS CONTROL

AIRINTAKE TEMPERATURE
CONTROL SYSTEM

—Description 17.30.00

The carburetters are tuned to function most efficientiy at
an ar intake 1emperature of 100°F (38°C).

The temperature is maintaingd by 2 sensing device incor-
porated in the air cleaner intake. The sensor zliows inlet
manifold vacuum Lo operate a fiap valve in the air cleaner
intake. The vaive controls the entry of cold air at under
bonnet temperature and hot air drawn from a duct on the
exhaust manfold.

The duct on the exhaust manifold s gasket sealed to the
mantfold and bas a water tight hose cennection to the
valve, logether with a raised air intake to the duct, to per-
mit the vehicle to wade in water.

inorder 1o maintain full vacuum influence on the lap valve
when the mamfold depression is temporarily destroyed
during sudden throttle openings. a one-way valve is fitted
in the vacuum line frem the indet manifold to the tempera-
lure sensor.

AR INTAKE TEMPERATURE CONTROL VALVE

—Check operation 17.30.01

1. Check operation of the mixing fiap valves in the air
cleaners by starting the engine from cold and observ-
ing the Aap valves as the engine temperature rises.

2. The vaives should start to open slowly within a few
minutes of starting and continue 1o open unti! a sta-
bitized pesition is achieved. This position and the
speed of operation will be entirely dependent on pre-
vailing ambiznt conditions.

3. Fatlure to operate indicates fzilure of either or both
flap valve vacuum capsules ar failure of the thermo-
starically controlled vacuum switch or both.

4. Check by connecting a pipe directly o the flap

valves, thus by-passing the temperature sensor.

If movement of e1ithec flap valve is evident the tem-

peraturesensoris fauliy. If no movement is detecied,

the vacuum capsule s faulty

6.  Fit pew paris »here necessary.

3
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AIR INTAKE TEMPERATURE CONTROL YALVE
— Remove and refit 17.30.15

. (ZTE: Alternative valves may be fitted according to ter-

rigae bl spesificazion

Removing

1. Disconnect the pipes and leads from the valve unit,
noting the:r position for refitting.

2. Disconnect the hose to the air cleaner.

3. Disconnect the hoi air box clamp {where fitted) and
release the valve from the hot air box.

4. Release the valve from its support and lift it from the
engine compariment.

Refitting

5. Reverse insiructions | 10 4.

EXHAUST GAS RECIRCULATION

— Description 17.45.00

Toredues the nitric axide content in the exhaust, the peak
comnbustion temperatures are lowered by recircalating a
controlied quantity of the exhaust gases through the com-
bustion process.

The E.G.R. valve is mounted on the right-hand exhaust
manifold. A control signal, taken from a throtile edge tap-
ping in the carburctter, gives no recirculation atidle or fuil
ioad, but does allow an amount of recircuiation, dependent
on the vacuum signai and a metering profile of the valve,
under part load conditions.

continued

hall b

Fad

Exhaust manifoid
E.G.R. valve
E.G.R. pipe
{asbestos lagged)
Vacuum from
carburetrer

Inlet manifold
Carbureters
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EMISSION AND EVAPORATIVE LOSS CONTROL

. Diaphragm
Spring

Te vacuum source
Metering pintle
Valve seat

. Production
adjustment—
seaied after setting

[P NI

EXHAUST GAS RECIRCULATION YALVE

—Remove and refit 17.45.01

Removing

1. Disconnect the vacuum pipe from the valve.
2. Disconnect the asbestos lagged pipe from the valve.
3. Unscrew the valve from the manifold.

Refirzing

4. Reversc instructions | to 3, ensuring that the valve is
securely scaled to the manifold.

EXHAUST GAS RECIRCULATION VALVE

—Check aperation 17.45.20

L3 ory —

Warm the engine to normal running temperature.
Ensurs that the autnchoke control is fully off.
Open znd close the throtile several times (beware hot

E.G.R. valve) and observe or feel the E.G.R. valve,
which should:

2.
b.

17—10

open znd close with changes in engine speed.
close instantly when the throttle is closed.
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FUEL SYSTEM

FUEL SYSTEM

FUEL SYSTEM INTRODUCTION

Some components in the Land Rover V8 fuel system are similar to those used an existing Land Rover modeis. For fuel
tank operations, the instructions given in the Land Rover Repair Operation Manual for Series 111 Vehicles should be
follpwed.

The Stromberg CDSE type carburetters are fitted with needles to suit the territories in which the vehicles are to operaze.
The fuel temperature compensating device and the butterfly poppet vaive are omitted for some territories. Whilst the
internal drillings and dimensions of this carburetter type vary according to territory requirements, the following repair
operations cover all carburetters.

{t is very iImportant that only carburetters 10 the exact specification and part number for the rerritory concerned should
beused as replacements. Failurs to use the correct carburettor may lead to engine maifunction and sigmficant changes to
exhaust emission levels.

Two types of air cleaner may be fitted according to market specification, and these are detaiied in the following operations.

‘Where emission or evaporative loss control equipment is fitted, referopce shouid be made to Section 17 of this publication.
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FUEL SYSTEM

FUEL SYSTEM

FAULT DIAGNOSIS

SYMFPTOM

POSSIBLE CAUSE

CURE

DIFFICULY
STARTING WHEN
COLD

Unsufficient choke acuon

Check action of cold s1art unit te ensure that the
choke is being applied fally—adjust choke cable
Chegk position of cold start adjuster—move
ouiward

Faat idle adpustment incorrect

Check and adjuse fast idle ssiung. Check linkege
between chake and throtile for disioruon

Floal chamber icvel too low

Check heedit valve for sticking—{closed).

Check floar jevel seruing. Cheek wlel conncction
fillgr for blockage. Check external fuel system in
accordance with Tucl sysiem fzult diagnosis

Carbursuer Avoding

Cheek necdle valve for sticking—{open)
Float punctured

Fuc! pump pressure (oo bigh

Float level 100 high

No fuel supply to carburetier

Check filters and pump lor bleckage

Cheek fuel tank breather and fuel lines for
blockage

Remove lucl pump and check operation

Overhaul of bt pew pump

DIFFICULT
STARTING WHEN
HOT

Choke sticking "on’

Check to ensure choke is returning 1o fully ‘ofl” pos-
ition: resst as noeessary

Blocked 2ir clcencr

Fit new 2ir cleaner clemnenu

Float chamber leved too high

Check fioat level setting,

Cheek float arms for distortion. Cheek needie vaive
lar siicking Punciured fgat, fuel pump pressure
100 high.

LACK OF ENGINE POWER

No ail in damper or oil 106 Lhin

Check levet of oil in damper, and fill tocorrect level
with oi} of a viscosity of 5.A.E. 20

Piston sticking

Check misten assembly moves frecly and returns
under spring load — cenlre jet asscmbiy
Check diaphragm for cracks or porosity

SYMPTOM

POSSIBLE CALSE

CURE

ERRATIC SLOW-RUNNING
OR STALLING ON

Float level too low

Check float chambes levat
Cheek Tor needle valve shicking

DECELERATION
Incorrect fct seiting Cieck and reset jot settings inaccerdance with caz-
buretter over haul instiuctivns
Carburetter air leaks Check throttle spindle and bearings for wear
Manifold air Jeaks Check inlet manifold gasket for leakage.
Check inlet manifold for eracks and distoruen of
mating faces. Cheuk 2askel betwesn sarburetier
and mamfold. Check conditivn of vacuum advance
pipe and connceyons Cheek acuum servo pipes
and conncetions
Camper oii 100 Thick, No o in damper Cheok and refill 1o correct level with il specined
EXCESSIVE Blocked aur cicaner Fit new air cleaner ¢lements
FUEL CONSUMPTION

Damper ot 100 thick

Replace wnb correct grade

lucarreetly adjusted carburctier

Cheek and reset slow running in accordance with
carburetler tunc and adjust nstructions

Float level 100 hugh

Chetk and reset foat level

Worn jets and acedle

Check and replace as necessary

Incorreet needle

Check needle type

Choke sticking "on”

Cheek 1o ensurc choke (s returning to fully "ol pos-
1LIQR, FESCL a5 NECessary

Engane fauit

See Secuion 12

Waterin fuel

IT water 15 present 1n fioat chamber, the compicic
fuel sysiem shoutd be drained, fuel componcnts
should be dismantled. inspected for contamination.
paying particulzr ancation o fiters.
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FUEL SYSTEM

AIR CLEANER

—Remove and refit 1, 2, 3and 6 15.10.01
—DRenew elements I to 6 19.10.08

Disconnect engine breather filter.

Release air hose from air cleaner.

Release securing straps and lift air cleaner from

engine compartment.

4, Release ¢nd clamp and remove the end plate from
the air cleaner.

5. Withdraw the flter element from the air cleaner
bedy.

6. Fita new filter eiement and reverse instructions 1 to

4,

[

AIR CLEANER

— Remove and refit 19.10.01

Removing

1. Release the hose clips each side of the air cleaner,

2. Wathdraw the air cleaner eibows.

3. Detach the vacuum pipes and air intake temperature
control hose.

4. Withdraw the air cleaner from the retaining posts, at
the same ume disconnecting the hose from the
engine breather filter,

Refitting

S, Fit the air cleaner, locating the rubber mountings
over the retaining posts.

6. Connecttheengine breather hose at the underside of
ihe aw ¢leaner,

7. Smear the "O" rings 2t the carburetter intakes with
MS4 grease.

8. Fntheair cleaner etbows,

9. Secure the hose ¢lips.

10 Reft the vacuum pipes and temperature contral
valve hose.

FUEL SYSTEM

AIRCLEANER
—Renew elements 19.10.08
Removing
1. Remove the air cleansr. see 19 10.01.
2. Release the end plate clips.
3. Withdraw the end plates.
4. Remove the wing nut, washer and retaining plate.
5. Withdraw the air cleaner elements.

Fitting

6. Fit new air cleaner elements.
7. Fit new sealing washers.
3. Reverse instructions | 10 4,

CARBURETTERS

— Drescription 19.15.00

Variations in carburetters may be fitted to meet local
territory legislation.

Tamperproofing

These carburctiers may be externally identified by z
tamperproof sealing tube fitted around the $low running
adjustrnent screw,

The purpose of these carburetters is to more stringently
control the air fuel mixture entering the engine combus-
tion chambers and, in cansequence, the exhayst gas emis-
sions leaving the engine.

For this reason the only readily accessibie external adjust-
menton these carburetters is to the throttle settings for fast
idle speed and, on som= later carburetters, this may require
the usc of a special tool to adjust the settings.

Emission Specifications

All carburetters fitted to the Land-Rover conform at the
lime of marufacture to particular territory requirements
in respect of exhaust and evaporative emissions controf.

themseives have been necessary to achicve Lhis, for exam-
ple, the replacing of 2 manual choke with a temperature-
actuated auto choke. Therefore some operations included
in this section of the manual may not be applicable 1o al!
carburetters fitted to the model.

centinued
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FUEL SYSTEM

CAUTION: lnauthorized breaking of tamperproofing
devices. adjustment of carburetter settings or the fitting of
incorrecily related parts may render the vehicle user liable
to legal penalties according to local territory legislation.
Whenever adjustments are made to the settings of
tamperproof or emission- specification- carburetters an
approved type CO meter must be used to ensure that the
final exhaust gas analysis mests with local territory
requirements.

CARBURETTERS
—Tune and adjust 19.15.02

Service tools: 605330 carburetter balancer, MS80 mixture
adjusting tool (Zenith No. B25860).

The service tool 605330 carburetter balancer must be used
to adjust the carburetters. Primarily, this instrument is for
balancing the air-Aow through the carburetters, but it also
gives a good indication of the mixture setting. Investigation
has shown that incorrect mixture setting causes either stall-
ing of the engine or & considernble drop in engine rev/min
if the batancer is fitted when the mixture is too rich or a con-
siderable increase in rev/min when used with the mixture
setting too weak. Before balancing the carburetters it is
most important therefore that the following procedure be
carried out:

1. Check that the throttle control between the pedal
and the carburetters is free and has no tendency to
stick.

2. Check the throttle cabie setting with the throttle
pedal in the released position. The throttle linkage
must not have commenced movement, but com-
mences with the minimum depression of the pedal.

3. Runtheengineuntilitattains normal operating tem-
perature; that is, thermosial open.

4. Remove the air cleaner, sec 19.10.01.

5. Slacken the screws securing the throttle adjusting
levers on both carburetters.

6. Start the engine and check the idle speed.

7. 1f necessary, adjust the throttle stop screws to give
the correct idle speed, refer 1o Section 05. If a
1amper-proef siceve is fitted over this screw, the slow
running speed.can only be adjusted using special tocl
B25243 supplied to authorized service outlets.

8. Remove the piston damper plug, and using special
tool MS80 adjust the mixture. Locate the outer
siceve of the tool toengage a machined siot to prevent
the air valve twisting. Tura the inner tool clockwise
to enrich the muxture and anti-clockwise to weaken
it

continued

19—6

9 When the mixture {5 correctly adjusted, the enging
speed will remain constant or may fall slowly a slight
amount as the air valve is lifted.

t0. Check, and if necessary. zero the gauge on tool
605330.

11.  Place tool-605330 onto the.carburetier adaptors,
ensuring that there are no air leaks. If the engine
stalls or decreases considerably in speed, the mixture
is too rich. [f the engine speed increases, the mixwure
is too weak.

12, [f necessary, remove tool 605330 and readjust the
mixture, then refit the wol.

13, Check tool 605330 gauge reading.

14, [fthe zauge pointer is in the ‘zero’ sector, no adjust-
ment is required.

135 Tfthe gauge pointer moves to the right, decreasc the
air-fiow through the left-hand <arburetter by
unscrewing the throttle stop screw or increase the
air-flow through the right-hand carburetter by
screwing in the throttle stop screw. Reverse the pro-
cedure if the pointer moves to the left.

16. [ftheengine idlespeed rises 100 high or drops too low
during baiancing, adjust ta the correct idle speed,
maintaining the gauge pointer in the ‘zero’ sector.

17.  Remove tool 605330. With the mixture setting and
carburetier balance correctly adjusted the differ-
enge in engine rev/min with the tool 605330 on or off
will be negligible, approximately pius or minus 25
rev/min.

NOTE: Using a recognised type CO meter, the exhaust gas
analysis reading should not exceed 4% carbon monoxide or
any other levels fixed by local territory legislation.

18.  On the left-hand carburetter, place a 0,15 mm
(0.006 in) feeler between the underside of the roller
on the countershaft lever and the throttie lever.

19.  Apply pressure to the throttle fever to hold the fesler.

20.  Tighten the screw 10 sccure the throttle adjusting
lever, then withdraw the feeler,

21, On the right hand carburetter, place a 0.15 mm
{0.006 in) feeler betwesn the {eft leg of the fork on
the adjusiing lever and the pin on the throtile lever.

22.  Apply light pressure to the linkage to hold the fesier.

23, Tighten the screw to secure the throttis adjusting
lever, then withdraw the feeler.

24, Refil the air cleaner. see 19.10.01.

continued
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Fast idle adjustment

The fast idle adjustment is pre-set on the left-hand car-
buretter and should not normally require adjustment. If
adjustment is required, the correct procedure is to remove
the left-hand carburetter and carry out items 82 to 87
detailed in 19.15.18. Alternatively, the fast idle can be

approximately setas follows, but this alternative method -

is not recommended for ambient temperatures below
—8°C (10°F).

25, Setthe fast idle adjustment screw against thecam to
give an engine speed of 1000 to 1200 rev/min when
the choke warning light just goes out.

NOTE: Cn some later carburetters a special tool,
supplied to authorized service outlets, may be
necessary 1o adjust the fast idle speed setting.

Cold start unit

26.  Setthe cold start adjuster as necessary.

27.  For starting at temperatures down 10 —18°C {0°F)
push and wurn the spring-loaded choke adjustment
screw 50 that the peg is at right angles to the slot as
illustrated. Leave in this position.

When starting at temperatures below —18°C (0°F)
turn the screw until peg is recessed in slot.

19—8

CARBURETTERS

—Remove and refit 12051

Removing

Remove'the air clzaner, see 19,10.01.

Disconneet the choke cable.

Disconnect the emission control pipes.

Disconnect the distributor vacuum pipe.
Disconnect the throttle linkage.

Disconnect the main fusl supply pipe.

Disconnect the choke fuel supply pipe.

Remove the carburotters.

If required withdraw the joint washers, insulator and
liner.

e

Refitting

10, Locate a joint washer on the inlet manifold.
11, Fitthe insulator, aligning the arrows.

12, Locate a joint washer on the insulator,

13.  Reverseinstructions | 1o 8.

14, Fitthe air cleaner, see 19.10.01.

13, Tuneand adjust the carburctiers, sqe 15.15.02.
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CARBURETTERS

~— Overhaul 19.15.18
1. Remove the carburetters, see 19.15.11.

Dismantling

Removirg the piston assembly

2. Remove the oil cap and damper.

3. Remove the top cover and spring.

4 Withdrgw the air valve, shaft and diaphragm
assemibly.

5. Remove the metering needle, retained by a locking
screw.

6. Remove the diaphragm from the air valve.

Removing the float chamber
7. The jetis a one-piece unit pressed into the carburet-
ter bedy.
8. Rezmove the float chamber and gasket.
9. Unclip the fioat and arm complete with the spindle.
10.  Remove the needie valve and washer from the car-
burztrer bedy.

Dismantling the carburetter body

11. Add location marks to the throttle burterfly and
spindle. .

12. Remove the throttle butterfly, taking care not to
damage the poppet valve,

13.  Left-hand carburener: Remove the throttle levers.

14.  Withdraw the throttle spindle.

15, If required, remove the throttle stop and fast idle
lever.

16. Remove the cold start assembly.

17.  Dismantle the cold start assembly, but DO NOT
remove the dises from the spindle.

Cleaning and inspection

Carburetter cleaning

18, When cleaning fucl passages do not use metal tools
(files, scrapers, drills, etc.) which could cause dimen-
sional changes in the drillings or jeis. Cleaning
should be efected using clean fuel and, where
necessary, 2 moisture-fres air blast.

Joint faces

19.  Examine the faces for decp scores which would lead
to lezkage taking place when assembied.

19-10
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Joint gasket and seals

200 New gaskets and seals should be used throughout
carburetter rebuild. A complete set of gaskets is
avaiiable for replacement purposes.

21. [nspect metering needle; it is machined 1o very close
limits and should be handled with care. Examine for
wear, bend and Lwist; renew if necessary,

Diaphragm

22, In common with other preducts made from rubber
comgounds, any contact of the diaphragm with vol-
ite cleaners should be avoided; use only CLEAN
RAG. Examine for damage and deterioration.

23, Examine foat for puncture or damage, chamber for
corrosion, and retaining clips for wear.

24.  Examine cold start bushes for wear; renew starter
COVET 43 NECEsSary.

25. Examine clamping screw {or two positions: renew as
necessary.

26. Examine lifting pim for air vaive for correct
operation.

Reassembling

Assembling the cold start, L_H. carburetter

27.  Place the spring on the cold start spindls.

28.  Fit the spring retaining clip.

29.  Check that the dises slide easily on the spindle.

30, Place the cold start spindle on the starter face,

31.  Place the starter cover in position.

32, Fitthe return spring over the spindle.

33, Rotate the spindle until the oval port in the end dise
is aligned with the aval port in the starter face.

34.  Fitthe cold start lever.

35, Engage the return spring over the lug on the startsr
cover and the back of the cold start lever,

36, Place the cold start gasketonto the carburetter body.

37, Fit the cold start assembly to the carburetter body,
then check for ease of operation.

Assembling the throttie spindles

Left-hand carburetter 38 and 39
38.  Place the return spring over either end of the spindle.
39.  Fitthe throttle siop and fast idle lever.

M6
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Right-hand carburetter 40 to 44

40,
41.
42,
43.

44,

45,

46,

47,

48.

Place the return spring over the recessed end of the
spindle

Fit the throttle stop and Tastidle lever,

Fit the throtule lever.

Secure the assembly with a bushed washer, tab
washer and nut. Engage the tab washer.

Fit the throttle adjusting lever.

[nsert the throttie spindle from the cold start side of
the carburetter body (biank plate side on R.H. car-
buretter) fitting the throttle return spring on the fast
idle adjustment hoider, tension the spring half a turn.
Fit the throttle butterfly, maintaining the previously
marked alignment, Leave the retaining screws loose.
Actuate the throule several times to centralize the
butterfly, then tighten the retaining screws and lock
by pecning ends.

Fit the throttle stop adjusting screw until it touches
the stop, then turn a further one and 2 half turns and
secure the locknut,

Left-hand carburetters

49.

5@,
51
52.
53.

54

Fit the fasi idie adjustment screw and adjust to give
slight elearance from the cold start lever, then secure
the locknut.

Fit the throttle lever to the spindie.

Piace the spacer on the spindie.

Piace the tab washer on the spindle.

Fit the sleeve nut, sleeve <nd last, and engage the 1ab
washer.

Fit the throtile adjusting lever.

conunued
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Assembling the ffoat chamber

33,
56.

57.

53.

59.

Fit the needle valve and washer

Locate the spindle into the float arm and sngage the
assembly in the retaining clips.

With the needle valve on its seating and the tabon
the float contacting the needle valve, measure the
distance between the carburetier fAange face and the
highest point on the floats.

The dimension required for correct float level is 17
to 18 mm (0.67100.71 in). Adjust by bending the tab
on the float carrier or fitting an additionzl washer
under the needie seating.

NOTE: The float carrier tab must be malntained at
right angles to the needle in the closed position.

Fit the float chamber and gasket, but do not fully
tighten the screws at this stage.

Assembiing alr valve, shaft and diaphragm

60.

61.
62.
63

Locate the diaphragm onto air valve with the tab
engaged in the recess.

Fit the diaphragm retaining ring.

Locate the metering needle inta the air valve.
Secure the needle in position and 6t the damper.

Fast idle adjustment — as applicable

NOTE: On soms latcr carburetters a special tool is
required for this adjustment.

64.

65,

56

67,

68.

69,

70.
71

Sct the cold start adjuster fully outward,

Slacken the fastidle adjusting scraw,

Hold the cold start cam lever in the maximum
nosition.

Adjust the fast idle adjusting screw against the cam
lever until there is 0,61 to 0,66 mm (0.024 in t0 0,026
in) gap between the top edge of the throttle butterfly
and the carburetter barrel wall. '
Use-fecler gauges or 2 0,65 mm diamezer (No. 72)
dritl to measure the gapat the top edge of the throttle
butterfly,

Secure the locknut on the fast idle adjusting screw
without disturbing the adjusiment.

Refit the carburetters, see 19,1511,

Tune and adjusy the carburetters, see 19.15.02.

For Data, refer to section 05.

e

i e
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FLOAT CHAMBER NEEDLE VALVE

—Remaove and refic 19.15.24

Removing

1.  Remove the carburetiers, see 15.15.11

or

Remove the six screws securing the Boat chamber 1o

the body.

3. Remove the float chamber.

4. Remove the gaskel.

5. Remove the float assembly by gently prising the
spindle [rom the locating clips.

&, Remove the needie valve and washer

=

Refitting

7. Fithe needle vaive and renew the washer,

8. Fitihe float assembiy.

9. Check. and if necessary, adjust the heigin of both
fleats. see 19.15.32, instruction 6.

10.  Renew the gasket and refit the float chamber,

V1. Refit the carburetters, see 19,1511,

FLOAT CHAMBER LEVELS

—Check and adjust 19.15.32

Checking

1. Remove the carburetters, see 19.15.11.
2. Remove the six screws securing the fioat chamber o
the body.
3. Remove the float chamber.
4. Remove the gaskel.
5. With the carburetter in the invaried position check
the distance between the gasket face on the carbur-
ctier body Lo the highest point of each float *A’.
NQOTE: The height of both floats must be the same, t.e.
0.625100.627 in (16 to 17 mm).

Adjusting

& Bend the tab that conmiacts the needle valve but
easure that it sits at right angles 1o the valve to pre-
vent ihe possibility of sticking

7 Fita new gasket and reverse instructions 110 3.
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DIAPHRAGM

—Remaove and refit 19.15.35

Removing

I Remove the four screws securing the top cover to the
carburetter body.

2. Liftoff the top cover.
3. Remove the diaphragm spring.
4. Remove the diaphragm retaining plate.
5. Remove the diaphragm.
Refitting

6. Tit the diaphragm, locating the taner tag in the air
valve recess.
7. Fit the reiaining ptate and ensure the correct dia-
phragm seating and tighten the screws.
3. Locate the diaphragm outer tag in the recess in the
carburetter body.
9. Fit the top cover and ¢venly tighten the serew.
10, Check, and if nccessary top-up the damper, see
special instructions, Sectjon L0.

THERMOSTAT SWITCH, CHOKE WARNING LIGHT

—Remove and cefit 19.15.50

Removing

i Disconnect the battery sarth lead.

2. Disconnect the lead from the swich.

3. Remove the three bolts securing the switch to the
thermostat housing,

4. Romove the thermostat switch and joint washer.

Refitting

5. Using a new joint washer, reverse mstructions [ 10 4.
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TEMPERATURE COMPENSATOR
—Remove and refit 19.15.59

CAUTION: This component must only be renewed as a
complete new umit.

Remaoving

1. Remove the air cleaner assembly, see 19.10.01,

2. Remove the two screws and shakeproof washers
securing the tomperature compensator to the
carburetter.

3 Withdraw the compensator complete.

4. Remove and discard the outer rubber washer.

5. Remove the inner rubber washer from the carbur-
erter body and discard.

Refitting

6. Clean the carburetter and temperature compensator
mating faces.
7. lnserta new inner rubber washer into the bore in the
carburetier body.
8. Fita new outer rubber washer.
g Fit the compensator to the ¢arburetter and secure
with the two screws and shakeproof washers,
10.  Refit the air cleaner,

DECELERATION AND BY-PASS VALVE (Where
fitied)

—Remove and refit 19.15.64

CAUTION: This component must only be renewed as a
complete unit.

Removing

1. Removeihe carburetters, see 19.15.11.

2. Removeihe twocheese-headed screws and the single
countersunk siotted screw (not cross-slotted} secur-
ing the by-pass valve assembiy to the carburstter.

3. Withdraw the valve assembly complete.

4. Remove the gasket.

Refitting

5. Clean the carburetter and valve assembly mating
faces.

6 Using a new gasket it the assembly to the carburet-
ter with the three screws and washers.

7. Refit the carburetters to the engine.
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THROTTLE CABLE

—Remove and refit 19.20.06

Removing

Remove the air cleaner, see 15.10.01.
Disconnect the cable from the carburetter.
Release the cable from the adjustment bracke:.
Release the return spring.

Remove the ¢lsvis pin from the throtile pivot.
Release the cable from the bulkhead.
Withdraw the cable complete.

R

Refitting

8. Reverse instructions 2 to 7.

9. Adjust the cable with the throttle pivet in the
released position. The throttle linkage must not have
comimenced movement, but commences with the
minimum depression of the pedal,

10.  Check the operation of the throtile mechanism. The
pedal should touch the stop bolt without straining the
cable and the carburstter must fully open and then
close when the pedal is released.

I'l. Fitthe air cleaner, see 19.10.01.

THROTTLE LINKAGE
—Remove and refit 19.20.67
Removing

1. Disconnect the throttie czble.

2. Remove the throttle adjusting lever.

3. Disconnect the throttle return spring.

4. Remove the return spring iever.

5. Remove the circlip and plain washer from the

countershaft.

6. Withdraw the countershaft assemby.
7. Remove the throttle link from betwesn the
carburetters.
NOTE: For details of carburetter linkage 19.15.18
refers,
Refitting

8. If the throttle link ball jeints have been disturbed,
they should be set at 122,55 mm (4.825 in) centres
or 77,683 mm (3.4521 in) on later units,

9. Fit the throttle link.

10.  Fit the countershaft assembiy.
L1, Secure the countershait with a plain washer and
circlip.

continued
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FUEL SYSTEM

12, Fitthe lever for the throttle return spring toabut the
circlip.

13. Position the lever and countershaft assembly so that
the holes for the throttie cable and return spring con-
nection are at 172%° + ¥%°.

14.  Reverse instructions 110 3.

15, Adjust the carburetter linkage, see 19.15.02.

FUEL MAIN FILTER

—Remove and refit 19.25.02

Removing

1. Disconnect the fuel pipes.

2. Take precautions against fuel leaking from the tank.

3. Remove the two belts, plain and spring washers
securing filter to bulkhead.

4. Remove the filter complete.

Refitting
5. Reverse instructions 1, 3 and 4,

FUEL MAIN FILTER ELEMENT

—Remove and refit 19.25.07

Removing

Unscrew the centre bolt.

Withdraw the filter bowl,

Remove the small sealing ring.

Remove the element.

Withdraw the large sealing ring from the underside
of the filter body.

o b R e

Refitting

6§  Fitnew centre sealing rings as necessary.
7 Fit new top sealing ring
8. Tit new element, small hole downward.
9 Fit new small sealing ring.
10, Reverseinstructions 1 and 2.
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FUEL PUMP FILTER

—Remove. clean and refit 19.45.05

The electric fuel pump is located on the chassis right-hand
side member-between the-gearbox and rear axle,
To remove the filter for cleaning preceed as fotiows:

1. From beneath the vehicle disconnect the fuel inlet
pipe fror the pump and blank the end of the pipe by
suitable mezns to prevent fuel draining from the
tank.

2. Release the end cover from the bayonet fixing using
a0.625 in. AF spanner

3. Withdraw the fiiter and clean by using a compressed
air jet from the nside of the filter.

4. Remove the magnet from the end cover and clean.
Replace the magnet in the centre of the end cover.

5. Reassemble the fuel pump and refit the fuel inist
pipe. Use a new gasker for the end cover if necassary,

FUEL PUMP

—Remove and refit 19.45.08

Removing

1. Disconnect the fuel pump electric lead at the snap
Connector.

2. Disconnect the upper Tuel pipe (outlst) from the
pump.

3. Disconnect the lower pipe (iniet).

4. Cover the ends of the fuel pipes to prevent loss of fuel
and ingress of dirt. Do NOT plug the pips ends.

5. Remove the two nuts securing the pump and earth
braid to the rubber mountings and remove the pump.

Refiiting

5  Reverse instructions | 0 5.
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FUEL PUMP

—Overhaul 19.45.15

MNOTE: The electrical components of the pump arz sealed
and cannat be repaired. Overhauling is therefore confined
1o the-piston asscmbly.

Dismantling

o e

o

Remove pump from the vehicle, see 19.45.08, and
clean outside of pump before dismantling.

Release the cnd-cover from the bayonet fixing.
Withdraw the filter and rubber scal,

Carefully prise out the retaining clip.

The lotlowing pasts will then be released:

a  plain washer,

b rubber seal,

¢ one-way valve.

Withdraw the piston return spring with the pisten. If
the pisten remains in the pump twbe, hoid the pump
body vertically (in the fitied position) and tap.the
closed end until the piston is released from its mag-
netic hold and drops out.

NOTE: The piston js fitied with a one-way valve
which should not be disturbed.

Remove the short rebound spring.

Clean ail components in petrol.

Immerse pump body in petrol and use air-line inside
pump tube.

Reassembling

10,
1.

12.
13.
14,
15.

Refit the rebound spring into the end of the piston.
Refit the veturn spring over the other end of the
pision.

Shide the piston assembly into the pump tube.

Fit the one-way valve, rubber seal, and plain washer.
Retain the assembiy with the spring clip.

Reverse instructions 2 and 3.
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COOLING SYSTEM
FAULT DIAGNOSIS
SYMPTOM POSSIBLE CAUSE CURE
A—EXTERNAL LEAKAGE 1. Loose hoseclips 1. Tighten
2. Defestive rubber hose 2. Reqew
3. Damaged radiator scams 3. Reculy
4. Excesive wear in the water pump 4. Rencw
5. Loase core plugs 5. Renew
6. Damaged gaskets 6. Renew
7. Leaksatthe heater conncctions or plugs 7. Rectify
8. Leak at the water temperature gauge 8.  Tighten
plug
B—(NTERNAL LEAKAGE 1. Defective cylinder head gasket 1. Renew. Check engine o] for contami-
nation and refill as necessary
2. Cracked cylinder wall 2. Renew cylinder block
3. Loozacylinder head baits ). Tighten. Check engme for oil contami-
natkon and cefiii 23 necessary
C—WATER LOSS 1. Boiling 1. Ascertain the cause of engine averheat.
iag and correct as necessary
2. internal or externzl ieakage 2. Sceitems Aand B
3 Restricted  radiator  or  inoperative 3. Flush radiator or renew the thermestat
thermoatat as necessary
D—POOR CIRCULATION I.  Restriction in systom 1, Check hoses for crunps, reverse-flush
the radiator, 2nd clear the sysiem of rust
and sludge
2 Insufficient coolant 2. Replenis
3. Inoperativc waler pump 3. Renow
4. Locse [an belt 4. Adjum
5.  Iroperative thermostat 5. Rencw
E—CORROSION 1. Excesive impurity in the water 1. Useonly soft, clean water together with
corroct anti-{reeze or inhibitar muxture
#  Infrequent fushing and druning of | 2. The cooling system shouid be drained
system and fushed thoroughly at least cace 2
year
3. Incorreet anti-frecze mixtares 3. Certain anti-freeze soluttons have a cor-
rosive effect on parts of the cooling 2ys-
tem. y recommended soiutions
should be used.
F—OVERHEATING
1. Poor circulation 1. Séeitem D
2. Dirty oil and siudge in engine 2. Refill
3. Radwtor fins choked with chaff, mud, 3. Use :i:‘f;mm from the engine side of
et the radidtor 2nd clean out patsages
tharoughly
4. Incorrect ignition timing 4. SeeGroup 86
3. losufficient coalant 5. Sesilem
6. Low ail level 6. Replenish
1. Tight engine 7. New cagines are very tight during the
runmng-cn’ peTiod and moderate specds
should be maintained for the first 1,000
miles {1500 km)
8. Choked or damsged exhaust pipe or 8. Rectily or renew
silencer
9.  Dragging brakes 9. SeeGroup 70—adjust brakes
10.  Overloading vehicle 10.  [n the hands of the operator
1t.  Driving in heavy sand or mud {1,  In the bands of the operator
12 Engine labeuring on gradicnts 12 In the bapds of the operazor
3. Low gear work 13. In the hands of the operator
14, Excessive cngins jdling 4. in the hands of the operaior
15,  loaccurate temperature gauge 15, Remew
16, Defective thermostat 16.  Renew
G—OVERCOOLING I, Defectuve thermaeatat 1. Renew
2. [raccyralc temperature gauge 2. Renew




COOLING SYSTEM

COQLANT
— Drain and refill 26.10.01

Draining

WARNING: Do not remove the radiator filler cap when the
engine is hot because the cooling system is pressurized and
personal scalding could result.

1. Remove the radiator fAller cap.

2. Remove the plug and drain the radiator. As the sys-
tem is filled with a solution of anti-freeze or inhibitor,
use a ¢lean container if the coolant is to be re-used.

3. Refit the drain plug and washer.

4. Remove the drain plugs, one each side of the cylinder
block. (located between the exhaust pipes and the
cylinder block}, and drain the engine.

5. Refit drain ptugs and washers.

Coolant requirements

Frost precautions and engine protection

To prevent corrosion of the aluminium alloy engine parts
it is imperative that the cooling system is filled with a solu-
tion of clean water and the correct type of anti-freeze, win-
ter and summer, or water and inhibitor if {rost precautions
are not required. Never fill or top-up with water only,
always add an inhibitor (Marstons SQ36) il anti-[reeze is
not used. NEVER use salt water with an inhibitor other-
wise corrasion will occur. In certain lerritories where the
only available water supply may have some salt content,
use only ciean rainwater or distilled water.

Recommended solutions are:

Anti-freeze — Unipart Universal Anti-freeze or perma-
nent type ethylens glycol base with suitable inhibitor for
aiuminium engines.

Inhibrior — Marston Lubricants 3Q36 Coolant inhibitor
concentrate,

Use one part of anti-frecze to one part of water.
Use 50cc of inhibitor per litre of water.

Anu-freeze can remain in the cooling system and will pro-
vide adequate protection for two years provided that the
spectfic gravity of the coolant is checked before the onset
of the second winter and topped-up with new anti-frecze as
required.

All Land Rovers leaving the Rover faciory have the cool-
ing system filled with 50% of anti-freeze mixture. This
gives protection against frost down to minus 47°C {minus
33°F). Vehicles 5o filled can be identified by the blue label
affixed 1o the right-hand side of the windscreen and a blue
label tied to the engine.

After the second winter the system should be drained and
thoroughtly Rushed by using a hose inserted in the radiator
filler orifice. Before adding ncw anti-freeze examine all
yoints and renew defective hoses to make sure that the
system is leakprool Inhibitor solution should be drained
and fiushed out and new inhibiter soletion introduced
every 1wo vears. or sconer where the purity of the water is
questionable.

262
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COOLING SYSTEM

Use the correct anti-freeze mixture according to local cli-
malic canditions, as [ollows:

Coolant system Propartion
capacity Frost precaution of anti-freeze
9.66 litres -36°C 4,83 litres
50% 8.5 Impenal pints
17 Impenal pints {=331°F) 10 US. pincs
204 US pints

If frost precautions are not required, use 19cc of inhibiter
per litre of water (3 fluid ounces of inhibitor per gallon of
water).

Refilling

6  Pour 4/ litres (| gallon) of water {nto the radiator.
7. Add the recommended quantity of anti-freeze or
inhibitor,
8. Top-up radiator with water.
9. Fit the radiator filer plug and washer.
10, Add water to the expansion tank, up to haif full.
1. Fitthe expansion tank filler cap.
12.  Run the engine until normal operating temperature
is altained; that is, thermostat open.
13, Allow the engine to cool, then check the coclant level
and top-up if necessary.

EXPANSION TANK
— Remove and refit 26.15.01

Removing

WARNING: Do not remove the expansion tank filler cap
when the engine is hot because the cooling system is pres-
surized and personal scalding could result.

. Remove the expansion tank filler cap by first turning
it 2nti~clockwise a quarter of 2 turn to allow pressure
ta escape, then turn it further in the same direction
and lift off.

2. Disconnect the hose to the radiator.

3. Disconneet the averfiow pipe.

4. Remove ihe pinch boli.

5. Lift out the expansion tank.
Refitting

6. Reverse instructions 2 to 5.
7. Replenish the ceoling system. see 26.10.01.

LA 438
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Fam™ BELT

—Check and adjust tension 1and 5 to 6 26.20.01
—Remore and refit [ 0 6 26.20.07
Removing

1. Slacken the alternator fixings.
2. Pivot the alternator inwards.
3. Liftoff the fan belt.

Refitting

4 Locate the fan belt on the pulleys.

5. Usingthealternator slotted fixing, adjust the fan beit
tension to give 11 to 14 mm (0.437 10 0.562 in) fres
movement when checked midway between the alter-
nator and crankshaft pulleys, by hand.

6. Sccure the alternator fixings.

FAN BLADES AND PULLEY
—Remove and refit 1 to 9 26.25.01

See Operation 26.25.06,

FAN BLADES

—Remove and refit 1, 2 and 10 26.25.06

Removing

1. Rclcase the fan cowl fixings and push the cowl
towards the engine.

2. Remove the fan blades.

Suwandard type pulley: remove the pulley fixings.

4. Viscous coupling type pulley: remove the coupling
fixings.

5. Slacken the alternator fixings, remove the fan belt
and lift off the viscous coupling and/or the fan
pulley.

b

Refitting

&  Reverse instructions 1 to 5, noting the following.

7. Standard type pulley: an offser dowel location
ensures that the fixing bolt hotes only align when the
blades are the correct way round.

8. Viscous coupling type pulley: fit the fan blades with
the larger diameter fixing bosses 1o the front.

9. Adjust the fan belt, see 26.20.01.

10.  Reverse instructions § and 2.
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FAN COWL

—Remave and refit 26.25.11

Removing

! Remove the fixings from the top of the fan cowl.

2. From inside the cngine compariment remove the
lower cowl fixings.

3. Remove the fan blades, see 26.25.06.

4. Lift out the fan cowl.

Refitting

5. Rewverse instructions | to 4.

RADIATOR BLOCK

—Remove and refit 26.40.04

Removing

Drain the cooling system, see 26.10.01.

Release the fan cowl fixings and push the cowl
towards the engine.

Disconnect the top hose from the radiator.
Disconnect the hose 1o the expansion tank.
Disconnect the hese to the induction manifold.
Disconnect the hose from the bottom of the radiator.
Remaove the fixings from the top of the radiator.
Withdraw the radiator from the rubber-mounted
spigots.

W

L HO N R

Refitting

10.  Reverse instructions | to 8.

THERMOSTAT

—Remove and refit 26.45,01

Remoring

1. Drain the cooling system, sec 26.10.01, sufficient 1o
drain the induction manifold.
NOTE: If the engine is fitted with an aie intake tem-
perature control, release the air intake and move it 1o
one side.

2. Disconnect the hose to Lhe radiator

Remeve the outlet elbow and joiat washer,

4 Withdraw the thermostat,

o

continued




COOLING SYSTEM

Testing

3

When immersed in hot water. the thermostat should
commence opening between 78 10 83°C (173 1o
182°F).

Refitting

6

7.

Inscrt the thermosial with the jiggle pin uppermost
{12 o'clock).

Using a new joint washer, fit the outlet elbow.
Reverse instructions | to 2.

WATER PUMP

—Remove and refit 26.50.01

Removing

NOTE: This operation applies to engines fitted with the
basic ot viscous-type fan pulley, but only the basic type is

illustrated.
1. Drain the engine cooling system, see 26.10.01.
2. Remove the fan belt, see 26.20.07.
3. Remove the fan blades and pulley, see 26.25.01.
4. Relcasc the alicrnator adjusting tink from the water

pump.

S.  Disconnect the inlet hose from the water pump.
6. Remove Lhe water pump.
Refitting

7. Lightly grease a new joint washer and place it in pos-
ition on the timing cover,

8. Clean the threads of the four long bolts and smear
them with 3M-EC776 thread lubricant-sealant.

9 Locate the water pump in pasition.

10.  Locate the alternator adjusting link on the water
pump.

11.  Leave the alternator adjusting link loose and tighten
the remaining watcr pump housing bolts gradually.
Torque: ¥, in AF. bolis, 0.8 10 1.0 kgf m (6 to
8 1bf f1).

1 in A.F. bolts, 2,8 to 3,5 kgf m (20 10 25 15f ft).

12.  Connect the inlet hose to the water pump.

13, Fit the fan puliey.

14.  Fitand adjust the fan belt, see 26.20.07.

15, Fitthe fan blades, se¢ 26.25.06.

16, Refill the cooling system, sae 26.10.01.
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[NDUCTION MANIFOLD

—Remove and refit 30.15.02
Removing

1. Drawn the cooling system, see 26.10.01,

2. Remove the air cleaner, see 19.10.01.

3. Remove the engine breather filter, see 17.10.02.

4. Disconnecl the throltle cabie from the carburetter

and manifold.

5. Discannzct the choke cabie from the carburetter.

6. Disconnect the fuel spill return pipe from the R.H.
carburetter.

7. Remove the fuel supply pipe from the carburetters.

% Disconnect the lead from the choke thermestat
switch and, where f6tted, the E.G.R. valve
connections.

9 Disconneci the lead from the water temperature
transmitier.

i0. Disconneci the Aame trap hoses from the
carburetters.

11, Disconnect the vacuum pipe for the brake servo,

12, Disconnect the vacuum pipe for the gearbox.

13. Disconnect the vacuem pipe from the distributor.

14.  Release the distributor cap.

15. Disconnect the inlet hose to the heater.

16, Disconnect the return hoss from the heater,

17. Disconnect the return hose to the radiator.

13. Disconnect the return hose from the top of the induc-
tion manifold.

19. Disconnect the thermostat by-pass hose.

20. Disconnect the heater return pipe from the manifold.

21.  Remove the induction manifoid.

22. Wipcawayany coolant lving on the maaifold gasket.

23,  Remove the gasket clamps.

24, Lift off the gasket.

25. Withdraw the gasket seals.

Refitting

26.  Using new seals, smear them on both sides with sili-
<on grease.

27.  Locale the seals in position with their cnds cngaged
in the notches formed between the cylinder head and
biock.

28.  Apply ‘*Hylomar' sealing compound SQ32M on the
corners of the cylinder head, manifold gasket and
manifeld, around the water passage joints, .

29.  Fit the manifold gasket with the word 'FRONT 1o
the front and the open bolt hole at the front R.H.
side.

30, Fit the gasket clamps but do not fully tighten the

baits at this stage.

continued
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MANIFOLDS AND EXHAUST

3. Locate the manifoid onto the cylinder head.

32, Clean the threads of the manifold securing bolts and
then coat them with thread lubricant-sealam IM
ECT76.

33, Fita!l the manifoid bolts and tighten them 2 little at
a time, cvenly. aiternate sides working from the
centre to each end. Torque: 3,5 104,0kgl m {25310 30
Ibf f1).

34, Tighten the gasket clamp bolts. Torque: 1,4 10 2,0
kgl m (100 1516f f1).

35. Reverse instructions | to 20.

36. Where fitted, reconnect the E.G.R. valve.

37.  Runthe engine and check for water leaks.

EXHAUST MANIFOLD

—Remove and refit

Left-hand 30.15.10
Right-hand 30.15.11
Removing

1. Disconnect the front exhaust pipe from the manifold
and {where fitted) remove the hot air box,

2. Tap back the bolt locking tabs and remove cight bolts
with lock taps and washers {later models).

3. Remove the manifold.

Refitting

4. Ensure that the mating surfaces of the cylinder head
and exbaust manifold are ¢lean and smooth,

5. Coat the exhaust manifold (cylinder bead mating
faces) with Foliac } 166 or Moly Paul anti-seize
compound.

Foliac J 166 is manufactured by Rocol Ltd., Rocol
House, Swillington, Leeds, Eagland.

Moly Paul is manufactured by K. 5. Paul Products
Ltd., Nobel Road, London N1i8,

6. Place the manifold in positicn an the cylinder héad
and fit the securing bolts, lockplates and plain wash-
ers. The plain washers are fitted between the mani-
foid and lockpletes.

7. Tighten the manifold bolts evenly to 1,4 10 2,0 kgl m
(1010 151bf ft).

8  Bend over the lockpiate tabs,
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CLUTCH

CLUTCH ASSEMBLY
—Remove and refit 33.10.01

Service tool: 18G 79 Clutch centralizing tool

Removing

I.  Remove the engine, se2 12.41.01.

2. Mark the clutch cover ftted position relative to the
Aywheel.

3. Where cluich cover fixing bolt heads vary obviously
in thickness, note their fitted positions for reference
during refitting.

4. Da not disturb the three bolts located in the aper-
tures in the clutch cover,

5. Remove the clutch assembly.

6.  Withdraw the clutch driven plate.

Refitting

7. Reverse instructions 5 and &, aligning the assembly
marks, centralizing tool 18G 79,

8. Securs the cover fixings evenly, using diagonal selec-
tion. Torque load 4,9 to 5,0 kgf m (35 to 38 Ibf ft).

9. Fit the engine, see 12.41.01.
NOTE: As a precaution against the clutch plate
sticking, lubricate the splines using Rocol MV 3 or
Rocol MTS 1000 grease.

CLUTCH ASSEMBLY

j-v-Owrhau] 33.10.08

Clutch assembly

The clutch assembly is of the diaphragm spring type and
ne overhaul procedures are applicable. Repair is by
replacement only.

Clutch driven plate

Examine the clutch driven plate for wear and signs of oil
contamination. Examine all rivets for pulling and distor-
tion; rivets must be below the friction surface. If oil con-
tamination is present on the friction linings or if they are
appreciably worn, renew the clutch driven piate assembly
complete or, alternatively, renew the friction linings fol-
lowing standard workshop practices.

DATA

Clutch driven plate diameter . ... 267.0 mm {10.5 in).

RS



CLUTCH

HYDRAULIC SYSTEM

—Bleed 33.15.01

Procedure

INOTE: During the following procedure, keep the fluid res-
ervoir topped-up to avoid introducing air into the system.
Use onty the recom.ierded :ydraulic fluid, refer to Group
09,

1. Attach a length of suitable tubing to the slave ¢cylin-
der bleed screw.

SLAVE CYLINDER

—Remove and refit 33.35.01

1. Evacuate theclutch system fluid at the slave cylinder
bleed scraw.

2. Disconnect the faid pipe.

3. Remove the slave cylinder together with the backing
plate.

4. If the dust cover is not withdrawn with the slave cyl-
inder, withdraw it f[rom the bell housing.

2. Placethe free end of the tubce in a glass jar containing

clutch fluid.
3. Slacken the blecd screw. Refitting
4 Pump the ?]mc}l p.edél‘ pausing at the cn.d D.f sach ! 3. Withdraw the dust cover and backing plate from the
stroke, until the Auid issuing from the tubing is free LR454 slave cylinder.
gf ?ér.wll;h 1:\: l[ullae [rec end below the surface of the 6. Coatl both sides of the backing plate with a water-
wain € container. D
. . proof jointing compound, such as Hylomar PL 32M.
5. ]1301?1 the mbeh free end |rnFncrscd l;11-1111Cltlgl-|ten :w 7. Locate the backing platc and dust cover in position
ced screw when commencing a pedai down stroke. on the slave cylinder.

o) | Sl
g7 e
k“:‘l\'&\é‘g iz Tt ""l“—' 8

8. Fittheslavecylinder, engagingthe push-rod through
the centre of the dust cover and with the bleed screw
uppertost. Tightening torque for securing bolts; ﬁn i

2,75 kgf m (20 Ibf f1).

9. Re-connect the fluid pipe. g
10.  Replenish and bleed the clutch hydrauiic system, see 8 7
33.15.0L. L& 501

L1. Check for fluid leaks with the pedal depressed and
with the system at rest.

RELEASE BEARING ASSEMBLY

—Remove and refit 33.25.12

Removing

Remove the engine, see 12.41.01.

Remove the clutch slave cylinder, see 33.35.01.
Withdraw the retainer stapie.

Withdraw the bearing and sleeve. If required, press
the bearing off the sleeve. Fit the replacement bear-
ing with the domed face outwards from sleeve.
Remove the spring clip and fixings.

6. Withdraw the release lever assembly.

P .

bl

Refitring

7. Reverse instructions | w0 6. Lubricate the bearing
sleeve inner diameter with a thin film of molyb-
denum disuiphide base grease.
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CLUTCH

SLAVE CYLINDER

—Qverhaul 33.35.07

Dismantling

Remove the slave cylinder, 33.33.01.

2. Withdraw the dust cover.

3. Expel the piston assembly, applying low pressure air
10 the fluid inlet.

4. Withdraw the spring.

Inspecting

5. Clean all components in clean clutch fluid and allow
todry.

6. Examine the cylinder bore and piston, ensure that
they ar¢ smooth 1o the touch with no corrosion, score
marks or ridges. If there is any doubt, fit new
replacement.

7. The seal shouid be replaced with 2 new component.

Reassembling

8. Smear the seal and internal items with ¢lean clutch
fluid.

9. Fitthe seal, large diameter last, to the piston.

10. Locate the conical spring, small diameter first, over
the front end of the piston.

11. Smear the piston with clean clutch fluid and insert
the assembly, spring end first, into the cylinder.

12.  Smear the inside of the dust cover with ¢lean clutch
fluid and fit the cover to the cylinder.

13, Refit the slave cylinder, see 33.35.01,

LR50O2

GEARBOX

GEARBOX

FAULT DIAGNOSIS—MAIN GEARBOX

SYMPTOM

Geardox noisy in neutral

POSSIBLE CAUSE

CURE

Insuficient oil in gearbox

Tep-up 48 neccssary

Incorrect grade of ol

Drain and repienush

Primary puion bearing worn

Renew bearing

Constant mesh gedrs worn

Renew primary pinion and layshaft

Layshaft bearings worn

Renew beanngs

Gearbox noisy in zll gears except 10p

Layshaft. mainshaft or primary pinion beas-
ings worn

Renew bearings

Constant mesh gears warn

Renew primary pimon and layshaft

Gearbox noisy 1n one gear only

Warn or damaged gears or bearings

Renew gears and/or beanngs

Gearbox nowy in all gears

Waorn bearings oo primary pinioa, matnshalt or
layshalt

Renew beanngs

Oil leaks from gearbox

Gearbox over-filled with lubricating ol

Rectify ot level with vehicie standing on levet foor

Loose or damaged drain or fevel piugs

Tighten plugs. Il damaged, it aew piugs and joint
washer a3 required

Obstructed breathar

Clean breather

Joint washers damaged, incorrecily fitted o
mizsing

Fil new jeint washer with genersl purpese grease
smerred on both sides

Qil seis damaged or incorrectly fitted

Fil new oil =l with Hylomar $Q 32M scalking
compeund smeared on the sutside diameter

Cracked o braken gearbox casings

Fit new canngp

Difficulry 10 engaging forward gears

Wesk springs or worn parts in synchrom
unitsy

Renzor faulty parts

Worn seioctor forks and /o interlock pins

Renew components af nocassary

Faulty civtch operat:on; clutch fuid leakage

Check ciutch master and siave cylinders. Renew
clutch componeny as nocessary

Difficulty in eagaging reverse gear

Reversa gear bearings worn or damaged

Renew beanngs and shaft 2 neccasary

Faulry cluich operation. cluich Auid jeakage

Check clutch master aad slave cylinders. Renow
clutch components 2s necesary

Difficulty in disengaging forward gears

Synchromesh cones worn: damsged gear dogs

Renew [ﬂulty pars

Dristerted or damaged splies

Renew components 23 neccssary

Difficulty in disengaging reverse gear

Reverse gear seized on shaft

Renew parts as necessary

Grear lever going into reverse too casily aad nol
into_first

Weak reverse stop hinge plate spring

Renew the spring

37—




GEARBOX

FAULT DIAGNOSIS—TRANSFER GEARBOX

SYMPTOM

Transfer of oil between main gearbox and!
transfer gearbox

POSSIBLE CAUSE CURE
Faulty 'O’ ring seal on reverse jdler shafi Renew seal
Faulty mainshaft oil szal Renew seal

Obstructed main gearbox breather

Clean breather

Gl leakage from gearbox to bell housing

Faulty joint washer(s} on gearbox front caver
and cil pamp

Renew joint washer(s)

Faulty oil seal, primary pinion to front cover

Henew oil sea

Damaged or porous gearbox front cover

Renew front cover

Transfer gearbox notsy

lnsufficient oil in transfer box

Repienish

Incorrect grade of lubricating ol

Drain and replenssh with the correct grade oil.
Refer to Recommended Lubricants, Group (9

Excessive end-float on intermediate gears
assembly

Adjust as required.

Differential lock warmng switch bulb fails 1o
fight up

Worn componesnis in gearbox differential unit Renew components
‘Worn bearings in intermediare gears assembly | Renew bearings
Switch bulb failure Rengw bulb

Ajr leakage in vacuum circuit

Rencw leaking components

Actuator housing not scated squarc on front
output shaft housing

Slacken fizings, rescat housing. hold in posiienand
tighten fixings

7—=2

GEARBOX

FRONT OUTPUT SHAFT AND HOUSING

—Remove and refit 37.10.08

Removing

Remove the front floor, sez 76,1012,
Drain off the transfer gearbox oil. See ‘BMAIN-
TENANCE’, Group 10,

2. Disconnect the frent propeller shaft at the gearbox.
3. Remove the differentiai lock actuator assembly, sec
37.29.19.

4. Remove the six fixings.
5. Withdraw the cutput shaft and housing complete.
6. Lift out the lock-up dog clutch,

Refitting
7. Reverse instructions 1 to 6; note that the housing is

dowe! located.
Refit the front floor, see 76.10.12.

FRONT QUTPUT SHAFT AND HOUSING

—Owerbaul 37.10.06

Dismantling

1.

Remove the [ront output shaft and housing, see
37.10.05.

2. Remove the locking nut and washer,
3. Withdraw the coupling fange compiete with
mudshield.
4. [frequired, press off the mudshicid
5. Press out the shaft toward the rear.
6. Withdraw the oil seal.
7. Remove the circlip.
8.  Withdraw the cutput shaft bearing.
Reassembling
9. Reverse instructions 7 and 8.
10. Fittheoil seal, with the open side toward the bearing.
L1, Reverse instructions 2 to 5. Torque loading for lock-
ing nutis [1.75 kgf m (85 ibf f1).
12, Refit the front output shaft and housing, see

37.10.05.

N1
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GEARBOX

BELL HOUSING

—Remove and refit 37.12.07

Removing

Remove the gearbox, see 37.20.01

2. Withdraw the locating staple from the clutch releass
siceve and release lever.

3. Liftout the release sleeve and bearing assembily.

4 Remove the bell housing fixings.

5. Withdraw the bell housing complete with clutch
reicase lever,

6. If required, remove the push rod clip and the spring
clip and withdraw the clutch release lever.

Refitting

7. If removed, refit the clutch release lever and spring
clip.

8. Apply a thin film of Hylomar PL 32M or other suit-
abie jointing compound around the three selector
shaft holes in the bell housing rear face.

9. Fit the bel housing, locating on the dowels.

10 Apply a thin film of melybdenum disuiphide grease

on to the front cover extension sleeve.
Reverse instructions 1 to 3.

GEARBOX

BEARING PLATE ASSEMBLY

—Remove and refit 37.12.22

Removing

T

Drein the gearbox ol

Remove the gearbox, see 37.20.01.

Remove the bell housing, see 37.12.07.

Position the gearbox with the front end uppermost.
Remave the oil pump gears cover and joint washer.
Withdraw the oil pump drive gear.

Temporarily remove the four fixing studs from the
goarbox front face.

Easc the bearing platc away from the gearbox.
Withdraw the two dowel slecves which locate the
bearing piate.

Withdraw the bearing plate assembly complete with
primary pinion and layshaft.

Withdraw the joint washer,

Withdraw the layshafi.

Refitting

NOTE: Ta replace a bearing plate, a bearing plate and
Jearbox casing maied assembly must be fitted.

b3

Locate the cone into the third/ fourth-speed synchro-
mesh unit.

Lubricate the oil tube, using clean gearbox oil.
Position the joint washer,

Engage the layshaft with the primary pinion and
front bearing outer member.

Fit the bearing plate and lzyshaft.

Align the bearing plate with the gearbox casing and
slide home the dowel sleeves.

Refie the studs. Smear Loctite Studlock grade CYX,
Rover Part No. 601 168, on the two upper stud secur-
ing threads befors fitting.

Reverse instructions | to 6.
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GEARBOX

FRONT COVER AND OIL PUMP ASSEMBLY
-—-Remove and refit 37.12.34

Service wools: RO 1005 centralizing wool for primary pinion

Removing

1. Remove the gearbox, see 37.20.01,

2. Lilt out the retainer staple from the clutch release

bearing assembly and the reicase lever,

Withdraw the release bearing assembly.

Remove the slave cylinder push-rod.

Remove the spring clip.

Withdraw the clutch release lever.

Remove the front cover assembly, complete with oil

pump: and joint washer.

8. Remove the shim washer located between the froat
cover and the layshaft front bearing.

A

Refitting

9. Rcmove the ol pump cover.

10, Withdraw the oil pump drive gear.

11 Position the iayshaft bearing shim washer.

12.  Positicn the front cover assembly and loosely fit the
fixings.

13, Fitctheoil pumpdrive goar toengage the drivesquare
in the layshaft.

14, Fit the oil pump cover and joint washer.

15 Fit the gauge RO 1005 to align the primary pinien
with the beil housing.

16, Wisually check that the front cover is concentric
about the primary pinion. Adjust the frant cover
position about its fixings 10 suit.

17.  When satisfactory, tighten the front cover fixings.

18, Rewverse instructions | o 6.

A7—s

GEARBOX

FRONT COVER AND OIL PUNMP ASSEMBLY

—OQverhaul 37.12.37
Service tools: 18G 134 guide and 18G 134 DG
adaptor—assembly tool for fitting oil seal and oil feed ring

Dismantling

Rermove the front cover and oif pump, see 37.12.34,
Remove the pump cover and gasket.

Withdraw the pump gears.

Remove the oil fzed ring.

Withdraw the oil seal.

Remove the plug and withdraw the ball and spring
from the relicf valve housing.

7. If required. dmift off the cxtension sleeve. Fit a
replacement using Loctite "AVY' grade, Rover Part
No. 600303,

D B b

Reassembling

8. Press in the oil seal, plain face first, using 138G 134
guide and 18G 134 DG adaptor.

9 Align the centre hoic of three in the oii feed ring with
the otl delivery hole in the front cover.

10. Press in the ail feed ring, using 18G 134 guids and
18G 134 DG adaptor.

11, Fit the ball, spring and plug. When ftted, the plug
must be flush with, or not more than, 0,25 mm (0.010
in) below the front cover rear face.

12, Fit the oil pump ring gear.

13, Fit the front cover and oil pump, see 37.12.34. Dur-
ing this operation the pump drive gear, cover and
Joint washer are fitted.

- (\ . NZ248
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GEARBOX

GEAR-CHANGE SELECTORS, MAIN GEARBOX

~—Remove and refit 37.16.31

Removing

1. Remove the gearbox, see 37.20.01.
2. Remove the bell housing, see 37.12.07.
3. Select neutral, remove the reverse light switch and
remove the gearbox 1op cover and joint washer.
4. Lift out the detent springs.
5. Withdraw the detent balls, using a small magnet or
an air blast.
6. Stacken the pinch bolt securing the reverse selector
finger.
7. Drive out the four retaining pins until the shafis are
free in the seiectors.
8. Tapout the selector shafts.
9.  Withdraw the selector jaws and forks.
1. Withdraw the two interlock plungers from the cross-
drilling.
11.  Remove the lock-wired pivot bolt.
12, Lift out the reverse cross-over lever.

Refitting

NOTE: During refitting, ensure that the retaining pins are
an interference fit. Fit new pins as necessary.

13. Withdraw the retaining pirs from the selector jaws.

14, Position the reverse cross-over lever in the gearbox
and locate the lever foot in the groove in the reverse
idler gear,

15, Fitthe pivot bolt and engage the cross-over lever tap-
ping. Apply Loctite Studlock grade CVX, Rover
Part No. 601 163, 10 the bolt threads before serewing
fully in. The Loctite must not enter the casing or tut.
on the exposed bolt threads.

16. Locate the first/second gear selector fork in the
groove in the outer member, with the boss on the fork
to the rzar. Position the boss to the R.H, side of the
bax.

17.  Locate the third/fourth gear selector fork in the
groove in the cuter member. Position the fork with
the retaining pin entry hole at the wp R.H. side.

18.  Fitthe third/fourth gear selector shaft and interlock
pin assembly and secure to the selevtor fork with a
retaining pin.

19.  Fit the two interlock pins to engage in the grooves
each side of the third/fourth gear selector shaft.

20.  Position the reverse swop hinge piate and selector jaw
in the gearbox, adjacent to the third/fourth gear
selector jaw.

21.  Fit the reverse gear selector shaft and engage the
selector jaw and hinge spring.

22, Push the shaft home and engage the reverse cross-
over lever selector finger. Do not secure the pinch
bolt az this stage.

23.

24,

25,

26.
27.

28.

29

30.

3l

32

34,

Secure the reverse gear selector jaw to the shaft with
a retaining pin.

Position the first/second gear selector jaw in the
gearbox.

Fit the first/second gear selector shaft; cngage the
selector jaw and selector fork as the shaft is pushed
hame.

Fit the retaining pins, fitting the rear pin frst.
Mave the reverse shaft forward until the selector jaw
abuts the casing.

Holding the reverse shaft as described in the previous
item, move the reverse selector finger forward on the
shaft until it abuts the casing, then move it rearward
until it is just clear of the casing.

Place a 0,25 mm (0.010 in) feeler gauge between the
upper edges of the reverse and third/ fourth selector
Jaws.

NOTE: The edges of the selector jaws taper slightly,
therefore, it is important that the fesier gauge is
positioned between the upper adges.

Hold the reverse and third/fourth ssiector jaws
together to retain the feeler gauge, then rotate the
reverse selector finger until it abuts the third/fourth
selector shaft and tighten the pinch bolt.

Check the operation of the reverse gear selectors
assembiy. Ensure there is clearance between the
cross-over lever and selector finger sufficient to pre-
vent fouling during operation. If necessary, the 0,25
mm (0.010 in) clearance obtained in instruction 30
can be increased up to 0.5 mm (0.020 in) to produce
a smooth gear-change.

Wire lock the cross-over lever pivot balt.

When fitting the hinge spring to the reverse stop
hinge, first engage the large hook around the selector
shaft, as illustrated, before fitting the small hook to
the reverse stop hinge pin.

NOTE: A stronger spring, identified by a yellow
paint mark, has been introduced o prevent the
reverse selector detent ball sticking. The stronger
spring can be fitted in place of the ariginal on earlier
gearboxes.

Reverse instructions 110 5,

MV103

20 23 21 =22 14 3

continucd
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GEARBOX

GEARBOX ASSEMBLY
3.
—Remove and refit 37.20.01
9.
The following procedure describes removing the gearbox 1.
from beneath the vehicle. The gearbox assembly is heavy
and i1 is essential that a suitable cradle and lifting gear is 1.
used.
12
Removing 13,
From inside the vehicle:
1. Disconnect the battery earth lead. 14.
2. Removeihecarpet and grommets toexpose the gear-
lever fixings. remove the fixing bolts and lift out the
gear-lever. L5,
3. Remove the centre panel from the seat base.
4. Ensure that the handbrake is off. 16.
From under the tonnet: 17,
5. Where necessary, remove the air cleaner 1o give
access 1o the bell housing top fixings. 18.
6. Disconnect the ‘P' clip and release the gearbox 19
breather pipes. '
7. Remeove al) aceessible bell housing boits and displace
the specdometer cable and cluteh pipes on their 20.
respective brackets.
conzinued

31—10

From beneath the vehicle (raised on a hydraulic lift):

If required, drain the lubricating oil from the maimn
and transfer gearboxes.

Remove the four bolts and withdraw the detachable
cross-member from the chassis.

Remove both front exhaust pipes and the branch
pipe.

Disconnect the rear propeller shaft from the gearbox
and displace to one side.

Disconnect the front propelier shaft from the gear-
box and displace to one side.

Remave the clamp bolt and *P' clip and disconnect
the speedometer cable from the gearbox.
Disconnect the handbrake cable at the transmission
brake clevis pin, ‘P’ ¢lip and remove the bolts secur-
ing the adjuster bracket to the pearbox.

Remove the clamp bolt and disconnect the transfer
gear-lever linkage,

Remove the two bolts and displace the clutch slave
cylinder clear of the gearbox.

Remove the cover-plate from the front of the bell
housing.

Place a suitable cradle and hydraulic lift under the
gearbox.

Remove the three bolis securing each gearbox
mounting to the chassis.

Disconnect the electrical leads from the gearbox dif-
ferential actuator.

21 Disconnect the vacuum pipes from the gearbox dif-
fersnual actuator

12, Check and release any remaining pipes, cables,
wires.

23.  Remove all remaining bell housing bolts.

24, Support the engine sump on a jack or stand

25 Push the gearbox rearward o disengage it from the
engine, then lower the gearbox and move it clear.

Refitting

26.  Smear the splines of the primary pinion, the clutch
cenire and the withdrawal unit abutment faces with
molybdenum disulphide grease, such as Rocol MTS
1000. Smear the engine 10 gearbox joint flanges with
Unipart Universal joinung compound.

27 Mount the gearbox on 2 suitabie cradle and lift and
raise the gearbox into position, locating the primary
pinion into the clutch and engage the beli housing
dowels.

28.  Secure the bell housing to the engine. Torque: 3,5
kgf m (23 19f f1).

2% Reverse instructions 18 to 24,

30.  If necessary, fit a new seal to the bell housing cover
plate, using 2 cement such as Holdite 88.

31 Apply Unipart Universal jointing compound to the
cover piate and seal, for the joints between the bell
housing, cylinder block and rear main bearing cap.

32, Secure the cover plate to the engine and beli housing.
Torque: 1,0 kgf m (8 ibf f1).

33, Reverse instructions | to 15.

34, Check the oil level in the main and transfer gear-

boxes and replenish as necessary.
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GEARBOX

REVERSE IDLER GEAR AND SHAFT
—Remove and refit 37.20.13

Service ool 18G 1335 extractor for reverse shaft

Removing

I. Drain the main and transler gearbox oils.

2. Remove the gearbox side cover.

3. Remove the gearbox bottom cover,

4. Remove the bolt securing the idler gear shaft in the
gearbox casing.

5. Withdraw the idler gear shaft, utilizing extractor
18G 1335.

6. Remove the ‘O’ ring seal.

7. Lift out the reverse idler gear assembly.

$.  Remove the circlip and plain washer.

9. Lift out the needle roller bearings and further plain

washer.
10.  Withdraw the remaining circlip.
11, Ifrequired, withdraw the shaft support bush.

Refitting

12, If removed, fit the shaft support bush, using Locquic
primer grade “T" and ‘AVV" grade.

13.  Reverseinstructions 610 11.

id4.  Offer the idler shaft to the gearbox and align the
retaining belt hotes.

15.  $mear clean gearbox oil onto the *O” ring seal.

16. Position the reverse idler assembly in the casing.

17.  Engage the selector foot in the idler gear groove.

18.  Drive in the idler gear shaft until the retaining bolt
holes arc aligned.

19. Before fitting the retaining belt, treat the threads
with Locguic primer grade ‘T and allow to dry.
Then, fit the bolt using Loctite Studlock grade.

20.  Reverscinstructions | to 3.

37—12
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GEARBOX

PRIMARY PINION

— Remaving and refit 37.20.16
Removing

1. Drain the gearbox.

2. Remove the gearbox, see 37.20.01,

3. Remove the beil housing, see 37.12.07.

4. Remave the front cover and oil pump assembly, see

37.12.34.

Remove the bearing plate assembly, 37.12.22.
Remove the circlip.

Lift off the shim washer.

Press out the primary pinion.

Withdraw the bearing retaining plates and serrated
bolts.

10.  Press out the primary pinion bearing.

o e

Refitting

1. Check that the orifics drilled in the gil tube is clear.
During refitting, take care to avoid damage to the oil
tube. Rotate the shaft in the bearing to ensure that
the oil tube is straight.

12, Support the bearing plate using suitabie wooden
biocks. Position the blocks across the bearing hous-
ing aperture to act as assembly stops.

13.  Pressinthe bearing until flush with the bearing piate.

14. "Press in the primary pinion. Check that the bearing
remains flush with the bearing plate.

15.  Fit the retaining plates and serrated bolts.

16.  Fit the shim washer and circlip.

17. Measure the clearance between the circlip and the
shim wasber, There must be a clearance of 0,05 mm
(0.002 in) maximum.

18. Ifrequired, adjust the clezrance by fitting a replace-
ment shim washer. Shim range is 2,0 to 2,15 mm
(0.079 10 0.085 in) in 0.05 mm (0.002 in) stages.

19.  Reverse instructionz } 10 5.

DATA

End-fleat, primary pinion to bearing . .. ... 0,05 mm
(0.002 in) maximum

LAYSHAFT

—Remaove and refit 37.20.19

Removing

1. Remove the bearing plate assembly, ses 37.13.22.
2. Withdraw the layshaft,

Refitting
3. Reverse instructions { and 2.
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LAYSHAFT BEARINGS
—Remove and refit 37.20.22

Service tools: RQ 1004 extractor for mainshaft spacer;
18G 284 exiractor and 180 284 AR adaptor, extractor,
layshafirear bearing outer member; 18G 47 pressand 183G
47 BA collars, extractor for layshaft bearing inner
members

Removing

1. Drain the gearbox.

2. Remove the gearbox, 37.20.01.

3. Remove the bell housing, see 37.12.07.

4. Remove the front cover and oil pump assembly, see
37.12.34

Remove the main gears selectors, see 37.16.31.

6. Remove the front bearing plate assembiy, see
37.12.22

7. Remove the mainshaft assembly, see 37.20.25.

8. Press oul the layshaft front beanng outer member
from the front bearing plate.

9,  Extract the layshaft rear bearing outer member from
the gearbox casing, extractor 18G 284 and adaptor
18G 284 AR.

10.  Withdraw the bearing inner rmembers from the lay-
shaft. Extractor 18G 47 press and 18G 47 BA
collars.

bl

Checking the bearing pre-load

Replacement bearings inner and outér members are sup-
plied as matched pairs and not as separate items,

The repiacement bearings must not be degreased. Before
fitting, Jubricate with correct grade gearbox oil. Refer to
Group 09,

11.  Press the bearing inner members onto the layshaft.

12, Press the rear bearing outer member into the gear-
box casing.

13.  Eoter the front bearing outer member into the front
bearing plate. Do not fit fully in at this stage.

14. Remaove the primary pinion from the bearing plate,
see 37.20.16.

15. Position the layshaft in the gearbox casing.

16. Temporarily fit the front bearing plate and joint
washer.

17, Press in the front bearing outer member until there
15 no end-float on the layshaft and no end-joad on the
bearings.

18.  Onthe bearing outer member position a shim washer
of a thickness suitable to stand 0,25 mm (0.010 in)
approximately proud of the front bearing piate. This
shim thickness may be subsequently adjusted
depending on the amount of bearing pre-load it
affords.

continued
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19, Temporarily remove the oil pump top cover and
withdraw the pump drive gear.

20, Temporatily fit the front cover and new joint washer
to the bearing plate. Ensure that the shim washer
remains in pasition.

21, Measure the rolling resistance of the Jayshaft, using
a spring balance and a cord coiled arcund the lay-
shaft larger dizmeter.

22.  The rolling resistance must be 7 to 10 kgf (6 10 8.5
Ib).

23, Toadjustthe pre-load, fit a replacement shim of suit-
able thickness to the front bearing outer member.
Shim range is from 1,55 mm (0.059 in) to0 2,50 mm
(0.098 i) in 0,05 mm (0.002 in) increments.

24, When the pre-load is satisfactory, remove the front
cover assembly,

25.  Remove the frant bearing plate.

26, Fit the primary pinion, see 37.20.16,

27, Fit the oil pump cover and drive gear.

Refitting

28, Reversel 106,

DATA

Layshaft rolling resistance
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MAINSHAFT ASSEMBLY

—Remove and refit 37.20.25

Service tool: RO 1004, extractor for mainshaft spacer

Removing

Drain the gearbox.

1.
2. Rcmove the gearbox, see 37.20.01.
3. Remove the bell housing, see 37.12,07.

4. Remove the front bearing plate, ses 37.12.22.

5. Remove the main gearchange sclectors, ses
37.16.31.

6. Remove the mainshaflt rear bearing housing and
roller bearing. .

7. Remove the bottom cover from the transfer gearbox,

8. Remove the snap-ring, shim washer and mainshaft
transfer gear,

§.  Fitextractor RO 1004 ta transfer gear spacer,

10.  Withdraw the spacer 2long the mainshaft until the
larger diameter on the spacer reaches the transfer
gear lever ¢ross-shaft.

1. Alcrnately 1apthe mainshaft forward and withdraw
the spacer.

12. When the spacer is free on the mainshaft remove the
Cxtractor.

13, Withdraw the mainshaft assembiy, allowing the
first-speed gear to remain behind to avoid fouling on
the casing.

14, Lift out the first-speed gear.

15.  Refit the first-speed gear, scaltoped thrust washer,
thrust needle bearing z2nd stepped thrust washer,
stepped face outwards.

16.  Withdraw the mainshaft spacer.

Refitting

17, Position the gearbox with the R.H. side downwards
1o aid refitting.

18.  Remove the gearbox side cover.

19.  Temporarily move the first-speed gear toward the
rear of the shaft.

20.  Offer the assemblied mainshaft to the gearbox and
manocuvre the firsi-speed gear past the reverse idler
gear.

21. Epgage the shaft into the maijn bearing.

22. Engage the first/second gear synchromesh outer
member and the reverse idler gear,

23, Push the mainshaft home sufficient 10 aliow the
mainshaft spacer to be located on the rear end, with
the spacer larger diameter forward of the transfer
gear lever cross-shaft.

24.  Re-position the first-speed gear, thrust washers and
thrust ncedle bearing correctly on the mainshaft.

25. Push the mainshaft fully home, ensuring that the

thrust washers and needle bearing remain correctly
tocated against the first-speed gear.
continued
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26.  Move the mainshaft spacer along the shaft, and into
the oil seal, to abut the main bearing.

27.  Temporarily it the mainshaft transfer gear.

28, Position thespap-ring in the groove in the mainshaft,

29.  Hoid the mairshaft fully to the rearand measure the
clearance between the snap-ring and the transfer
gear.

30,  Select a shim washer to ailow 0,050 mun {0.002 in)
max. clearance between the snap-ring and transfer
gear when fitted. Shim range 1,8 t0 2,0 mm (0.071 to
0,079 in} in 0,05 mm (0.002 in) increments.

31. Temporarily remove the snap-ring and the main-
shaft transfer gear.

32. - Slide back the mainshaft spaceras far as the transfer
gear lever cross-shaft will allow.

33, Apply a thin coating of Loctite AVY grade, Rover
Part No. 600303, to the exposed area of the
manshaft.

34, Push home the mainshaft spacer.

35, Fitthe mainshaflt transfer gear.

36, Fit the previously selected shim washer and secure
with the snap-ring.

37, Reverseinstructions 1 to 7.

DATA

Transfer gear end-foat ... .. .. 0,05 mm (0.002 in) max.

MAINSHAFT TRANSFER GEAR

—Remore and reflt 37.20.28

Removring

L. Remove the mainshaft rear bearing housing.

2. Lift out the roller bearing.

3. Remove the snap-ring.

4. Withdraw the shim washer.

S.  Lift out the transfer gear.

Refitting

6. Fit the transfer gear to the mainshaft.

7. Fit the shim washer and snap-ring.

8. Check the end-Goat between the shim washer ané
snap-ring. End-float 10 be 6,030 mm (0.002 in) max.
Shim washer range 1.8 to 2,0 mm (0.071 10 0.079 in)
in 0,05 mm (0.002 in) stages.

9 Fit the roller bearing and rear bearing housing.

DATA
Transfer gear end-float .. 0,05 mm (0.002 in) max.




GEARBOX

MAINSHAFT ASSEMBLY

—Qverhaul 37.20.11

1. Remove the mainshalt assembly, see 37.20.25.
Dismantling

2. Withdraw the first-speed gear, thrust washers and
roller bearings from the rear of the shaft.

3. Remove the snap-ring and shim washer from the
front of the shaft.

4. Lift off the third/fourth gears synchromesh
assembiy.

5. Withdraw the third and second-spesd gears and the
associated thrust washers and necdie-roller
bearings.

6. Dismanile the third/fourth gears synchromesh
zssembly, first pushing down the sliding blocks to
free the synchromesh balls from the retaining groove
in the outer member.

7. Dismanue the first/second gears synchromesh
assembly in a similar manner, particularly noting
their position for refitting.

8. Withdraw the oil seal frem the bore in the mainshaft
front end.

Assembling

9. Replacement thrust washers and roller bearings
must not be degreased.
10.  Lubricate all items before assembly, using clean
main gearbox oil. Group 09 refers.
11.  Fit the oil seal to the mainshaft front end.

Assembling the synchromesh units

12.  Fit together the third/fourth gear synchremesh
outer and inner members, outer member coned face
toward inper member plain face.

13, Fit the siiding biocks, radiused face outward.

14.  Locate thesprings through the sliding blocks into the
housing beres in the inner member.

15.  Position the balls on the spring ends; press home in
sequence and retain by hand.

16. Lift the outer member to retain the balls. Continue
fifting until the balls spring home into the annular
groove in the outer member.

17.  Assembie the first/second gear synchromesh urit in
1he manner described for third/fourth gear unic. Fit
the outer member coned face toward the front end of
the mainghaft.

Assembling the mainshaft front end

18.  Fitasynchromesh cone to the first/second gzar syn-
chromesh ocuter member.

19. Position a chamfered thrust washer, a thrust needle
bearing and a scalioped thrust washer on the
mainshaft,

20.  Fit a radial needle bearing and the second-speed
geas.

37—18
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21, Fitascalloped thrust washer, a thrust needle bearing
and 2 further scalloped thrust washer.

22, Fitaradial necdle bearing and the third-speed gear.

13 Tirascalloped thrust washer, a thrust needle bearing
and a further scalloped thrust washer.

24, Position a synchremesh cone an 1o the third-speed
pear.

25, Fii the synchromesh unit, coned face o rear.

Setting the gears end-fAoat

26.  Position the mainshaft assembly vertical, front end
uppermest.

27, Apply a light loading on the gears to remove end-
float.

28.  Position the snap-ring in the mainshaft groove.

29, Measure the distance between the snap-ring lower
edge and the synchromesh unit inner member.

30.  Select a shim to reduce the measured clearance to
0,025 10 0,150 mm (0.001 to 0.006 in) when fitted.
Shim rangeis 1,85 to 2,45 mm (0.073 to 0.096 in) in
0,15 mm (0.006 in) increments.

31, Fit the selected shim washer and the snap-ring.

Assembling the malnshaft rear end

3Z.  Fita synchromesh conc to the first/second gear syn-
chromesh outer member.

33.  Pogition a chamfered thrust washer, & thrust needle
‘bearing and a scalloped thrust washer on the
mainshaft.

34.  Fit the first-speed gear and bearing.

35. Fitascalloped thrust washer, a thrust needle bearing
and the stepped thrust washer, stepped face
outwards.

36. The mainshaft spacer, transfer gear, shim washer
and snap-ring are fitted during mainshaft refitting.

37, Refit the mainshaft, sec 37.20.25,

DATA

End floaton gears ..... .. ... .. .. 00,0250 0,1 50 mm.
{0.001 10 0.066 i)




GEARBOX

REAR QUTPUT SHAFT OIL SEAL

—Remove and refit 37.23.01

Removing

1. Disconnect the rear propeller shaft at the transmis-
sion brake.

2. Remove the Jocking nut, washer and (later models)
the feit rubber oil seal.

3. Withdraw the transmission brake drum complete
with rear coupling flange.

4.  Remove the oil catcher.

5. Prise off the oil shueld.

6. Withdraw the oil seal.

Refitting

7.  Pressinthe oil seal, open face first, until the seal plain
face just clears the chamfer on the seat housing bore.
8. Fit the oil shield, which must be a close fit on the
speecdorneter housing.
9. Fitthe oil catcher, applying Bostik compound 771 td
scal the oil catcher against the brake back plate,
10.  Reverse instructions 1 to 3. Torque loading for lock-
ing nut: 11,75 kgf m (85 ibf ft).

FRONT OUTPUT SHAFT OIL SEAL

~—Remove and refit 37.23.06

Removing

1. Disconnect the front propeller shaft,

2. Remove the coupling flange locknut and washer.

3. Withdraw the coupling flange complete with
mudshicld.

4. Withdraw the oil seai.

Refitting

5. Fit the oil seal, open side first.
6. Reverse items 1 to 3. Torque load for tocknut: 11,75
kgf m (85 Ibf f1).

37—20

SPEEDOMETER DRIVE HOUSING

—Remaove and refit 37.25.09

Removing

CAUTION: Chock the vehicle wheels before commencing
this operation as it is necessary (o release the parking brake
during the following procedurs.

1. Disconnect the rear propelier shaft at the transmis-
sion brake.

1. Remove the clevis pin to disconnect the handbrake

linkage.

Disconnect the speedometer drive cable.

4. Remove the fixings, speedometer drive housing to
gearbox casing.

5. Withdraw the speedometer drive housing complete
with transmission.

w

Refitting

NOTE: If a replacement speedometer drive housing is
being fitted, carry out the 'Differential bearings pre-load
check’ in ‘Speedometer drive housing—overhaul’,
37.25.13.

6. Position the joint washer.

7. Offer the drive housing to the gearbox and engage
the rear output shaft splines in the differential unit.

8. Position the flat on the drive housing adjacent to the
flat on the intermediate shaft.

9. Reverse instructions 1 to 4. Torque load for the pro-
pelier shaft fixings is 4,8 kgf m (35 Ibf f1),
Tarque load for spesdometer drive housing fixings is
3,1 kgl m (22 Ibf ft).




GEARBOX

SPEEDOMETER DRIVE HOUSING

—Overhaul 37.25.13

ismantline
mantling

Remove the speedometer drive housing, see
37.25.09.

Remove the speedomerer spindle housing.

Lift out the driven gear and spindie.

Take off the ‘O’ ring seal.

Remove the thrust washer,

Withdraw the oil seal.

Remove the locking nut, washer and felz seal, cutput
coupiing flange to output shafi.

Withdraw the brake drum and coupling flange
complets,

Drive out the rear output shaft, using a hide mallet
on the threaded end.

Slide off the spacer and speedometer worm.
Remove the oil catcher.

Withdraw the oil shield.

Withdraw the oil seal.

Remove the circlip.

Tap out the ball bearing.

Differential bearing pre-load check, instructions 16 to 22
inclusive

This check must be carried out if 2 replacement spesd-
ometer drive housing is to be fitted. The check is also
required if a replacement gearbox, differential unit or dif-
ferential unit bearing is being fitted.

16.

20.

21.
22

Measure and record the thickness of the new joint
washer for the speedometer drive housing.

Offer the speedomeier housing, less joint washer, to
the gearbox.

Engage the differential unit bearing inner member
with the outer member in the drive housing.
Measure the clearance between the drive housing
and gearbox joint faces. This must be 0,05 mm
(0.002 tn) more than the recorded thickness of the
new joint washer.

To adjust the joint face clearance, adjust the thick-
ness of shimming fitted behind the rear bearing outer
face as follows: instructions 21 and 22.

Drive out the bearing outer race.

Withdraw the shim washer and select a replaczment
of the required thickness. Shim thickness range 15
1.65 1o 2,80 mm (0.065 to G.110 in) in 0,05 mm
(0.002 in) stages.

continued
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Reassembling

23, Reverse instructions 14 and [ 5.

24, Pressinche output coupling flange oil seal, open face
first. until the seai plain face just clears the chamfer
an the seal housing bore.

25, Fit the oil shield, which must be a close fit on the
speedometer housing.

6. Fittheod catcher, appiying Bostik compound 771 to
seal the oil catcher against the brake backpiate.

27  Reverse instructions 8, & and 10.

28. Fut the felt seal, plain washer and locking nut to
secure the output flange. Torque: 16,5 kgfm {120 Ibf
.

29.  Reverseinstructions 1 10 6.

REYERSE LIGHT SWITCH
—Remove and refit 37.27.01
Remoring

. Lift aside the main gear lever grommet.

2. Disconnect the clectrical leads.

3. Unscrew the reverse light switch.

Refitting

4. Engage reverse gear.

5. Connect the electrical [eads to the switch.

6. Switch the ignition 'ON’".

7. Secrew in the switch, less shim washers, until the
switch contacts are made,

8.  Screw ina further half turn.

9. Measure the clearance between the switch lower
face and the gearbox.

10.  Select shim washers to uit the clearance. $him
thicknesses are 0.5 mm (0.020 in) and 0,127 mm
(0.005 in).

11, Fit the selectod shim washer/s and switch. Tighten
toa torqueof 1,4 to 2.0 kgf m (15 to 20 [bFf1).

12, Fit the main gear lever grommat,

128 25
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DIFFERENTIAL LOCK ACTUATOR SWITCH

—Remove and refit 37.22,0%

Removing

1. Disconnect the electrical leads at the swich.
2, Unscrew the switch.

Refitting

3. Start the engine.

4.  Move the differential lock vacuum control valve to

the "up’ position.

Connect the electrical leads to the actuator switch.

6. Screw in the switch, less shim washers, until the

switch contacts are made.

Secrew in a further half turn.

8. Measure the clearance between the switch lower
face and the housing.

9. Select shim washers to suit the clearance. Shim
thicknesses are 0,5 mm (0.020 in) and 0,127 mm
(0.005 in).

10.  Fit the selected shim washer /s and the switch.

11,  Reverse instructions 3 and 4.

be

-~
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GEAR LEVER AND CROSS-SHAFT, TRANSFER
GEARBOX

-~ Remove and refit 37.29.01

Removing

Remove the gearbox, see 37.20.01.

Remove the top caver.

Stacken the selector finger pinch bolt.

Drive out the retaining pin, gear lever to cross-shaft.
Withdraw the gear lever,

Withdraw the cross-shaft and distance collar,

Lift out the selector finger.

Remove the retaining plates.

Withdraw the sealing rings.

el G

Refitting

10.  Position the selector finger in the gearbox.

11.  Fitthe cross-shafi and spacing collar and engage the
selector finger,

12, Fit the sealing ring and retaining plate at the R.H.
side of the gearbox.

13.  Fitthe gear lever and retaining pin.

14.  Fit the remaining sealing ring and retaining plate.

15, Tighten the selector finger pinch bolt.

16.  Select *High' transfer range, that is, the larger inter-
mediate gear engaged.

7. Slacken the selector finger bolt.

18. Rotaie the crogs-shaft until the gear lever is inclined
45 degress rearward of the vertical position.

19, Tighten the selector finger pinck boit.

20. Reverse instructions 1 and 2.

LR 519 ) @
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GEAR SELECTORS AND SHAFT,
TRANSFER GEARBOX

— Removre and refit 37.29.04

Removing

1. Remove the gearbox tunnel cover and the centre
panel from the seat base.

2. Remove the specdometer drive housing, ses
37.25.09.

3. Remove the transfer gearbox top cover,

4. Select "Low range transfer gear.

5. Drive out the retaining pin from the front seiector
fork sufficient 10 free the fork.

6. Ease the differential unit to the rear.

7. Push the forward selector {ork forward on the shaft.

8. Pull to the rear on the rear selector fork 1o move the
selector shaft out of engagement with the detent
balis in the casing rear face.

9. Remove the pinch bolt on the rear fork.

10.  Partially withdraw the selector shaft and Jift out the
selector forks.

11. Remove the retaining pin from the front fork.

12.  Withdraw the selector shaft, closing the shaft hous-
ing by hand 1o prevent the detent balls from dropping
into the casing.

13, Withdraw the two detent balls.

14. Lift out the spacing rod and spring.

15,  Remove the closing plug.

16. Withdraw the detent spring from the cross drilling.

Refitting

17. Position the detent spring in the inner bore in the
<ross drilling.

18.  Locate the detent ball on the spring.

19.  Enter the selector shaft, push the ball against the
spring and push in the sbaft.

20, Fitthe detent ball, spring and spacing rod to the ver-
tical dridling.

21. Position the rear selector fork, plain face to rear, in
the gaarbox.

22.  Position the front selecior fork, extended boss to the
rear, in the gearbox.

23.  Alignthe retaining pin holes and engage the selector
shaft in the sclector forks.

24.  Fitthe retaining pin, front fork to shaft,

25.  Settransfer gears in ‘Neutral’ position.

26, Adjust the rear fork position until there is 0,12 o
0,25 mm [0.005 t0 0.010 in) ¢learance between the
front face of the rear fork and the rear face of the
input gear inner member.

27.  Tighten the rear fork pinch bolt.

28, Fitthe closing plug to the cross driiling.

29.  Revers¢instructions [ te 3.

DATA

Clearance for selectors . .. .. 01210025 mm
(0.005100.010in)

3726

GEARBOX

INTERMEDIATE GEARS ASSEMBLY
—Remove and refit 37.29.10

Service tool: RO 1003 slave intermediate shaft

Remoring

|.  Drain the transfer gearbox oil,
2. Remove the speedometer drive housing, see
37.25.09,
3. If necessary, remove the intermediate exhaust pipe.
4. Remove the gearbox bottom cover.
5. Screw 2 suitable extractor into the 3 mm threaded
hole provided in the intermediate gear shaft.
6. Hold the intermediate gear cluster in position and
withdraw the shaft.
7. Inserttheslave shaft RO 1003 to retain together the
gears assembly.
3. Withdraw the intermediate gears assembly.
9. Slide the thrust washers, bearings and gears from the
slave shaft.
10. Theinput gear and outer member is a nveted assem-
by and no dismantling is permitted.
11.  Remove the 'O’ ring seal from the intermediate gear
shaft,

continued

My 142
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Inspecting

12 Examincall parts for wear, damage and general con-
dition. Renew as necessary.

Refitting

13, Place the slave shaft en the beach, extractor thread
znd uppermost.

14. Fita pear-shaped thrust washer, inner ring and a
thrust bearing washer tothe shaft (ring grooved face
downwards).

15, Fita needlc-roller bearing and the *high' gear {plain
face first) to the shaft,

16. Position a thrust bearing washer on the *high’ gear.

17. Fit a spacer, needle-roller bearing and a further
spacer Lo Lthe inpul gear inner member.

18 Position the assembied input gear on the shaft and
engage the lower spacer in the previously positioned
thrust bearing washer.

19. Locate a thrust bearing washer over the upper
spacer.

20. Fit a needie roller bearing and the "low’ gear (plain
side last) 10 the shaft.

21, Fit the remaining thrust needle bearing, inner ring
and thrust washer (ring grooved face upwards).

continued
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The following proccdure, instructions 22 to 27, must be
completed befare refitting the intermediate gears into the
transfer gearbox, to ensurc that there is sufficient running
clearance for the bearings.

22, With the intermediate transfer gear assembly
located on the slave shaft RO 1003, place the com-
plete assembly on a surface plate with the low gear
uppermaost.

23. Remove the two pear-shaped thrust washers, one
situated at cach ¢nd of the gear assembly.

24. Placeasuitable straight-¢dge across the thrust bear-
ing washer.

25. Checkthataclearance (end-float) exists between the
straight-edge and the inner ring, to ensure a running
clearance when the assembly is installed.

CAUTION: DO NOT refit the assembly with the
needle-roller bearings in a pre-load condition.

26. i there is no clearance between the straight-edge
and the inner ring, use selective assembly of alter-
native components to obtain the required condition.

27, In eveni of selective assembly not giving clearance,
it is permissibie to face down cach spacer on a surface
plate to & maximam of 0.13 mm {0.005 in).

28, When the foregoing bearing clearance cheek has
been compieted, slide the gears and slave shaft
assembly into the transfer gearbox and engage the
selector forks.

29.  Withdraw the slave shaft and lubricate the bearings
through the shaft aperture.

30.  Fit the intermadiate shalt and 'O’ ring seal with the
Aat on the shaft toward the differential unit.

31. Measure the clearance between the rear thrust
washer and the gear casing. This must be 0,15100,23
mm (0.006 t0 0.009 in).

32, Adjustmentiscarried out by substituting one or both
of the thrust washers. The washers are available in
3,55mm (0.139in), 3,63 mm (0.143in) 2and 3,74 mm
(0.147 in) thicknesses.

33.  Refit the gearbox bottom cover.

34, Refit the speedometer drive housing, sec 37.25.09.

33, Refit the intermediate exhaust pipe.

36, . Refill the transfer gearbox to the correct level.

DATA

Gearsend-float ... . ...... e 0,15t00,23 mm
(0.006 t0 0.09 in)

JRC 308
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GEARBOX

DIFFERENTIAL UNIT

—Remove and refit 37.29.13

Removing

l.

Remove the differsntial lock actuator assembiy, see
37.2%.19.

2. Remove the front output shaft and housing, see
37.10.05.
3. Remove the speedometer drive housing, see
37.25.09.
4. Withdraw the differential unit,
Refitting
5. Refit the differential unit.
6. Refit the speedometer drive housing, see 37.25.09.
7. Refit the front output shaft and housing, see
37.10.05,
8. Refit the differential lock actuator assembly, see
37.28.19.
NOTE: If a replacement differsntial unit is being
fitted, carry out the 'Differential bearing pre-
load cheek’, described in ‘Speedometer drive
houwsing—overbaul’, 37.25.13,
317—30

GEARBOX

DIFFERENTIAL UNIT

~—QOverhaul 37.29.16

Service tool: 18G 47 BB bearing extractor

Dismantling

NOTE: During dismantling it is essential that all compo-
nents are marked in their original position and relative to
other components, so that if original components are refit-
ted. their initial setzing is maintained.

G b e —

3RC 257

Remove the differential unit, s¢c 37.29.13.

Press off the roller bearings using tool 18G 47 BB.
Withdraw the high-specd gear.

Remove the fixings, low-speed gear to casing.
Withdraw the gear.

Remove the casing securing bolts.

continued
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7. Lift off the rear case assembly.

8. Withdraw the side gear.

9. Slide out the cross-shafts and remave the bevel
pinions and thrust washers from the front case

assembly.

10.  Withdraw the side gear to dismantle the froni case
assembly.

[nspecting

NOTE: If replacements are required, replace the following
iterns 11 and 12 as sets.

11.  Bevel pinions and side gears (set of six).

12, Cross-shafts (set of two}.

13.  Check the gear teeth for damage.

14, Check all parts for satisfactory general condition.
NOTE: The diferential case halves are a matched
patr, and halves must not be changed individually.

Reassembling

15.  Fit a side gear in1o the rear casing.

16.  Fit a side gear into the front casing.

17.  Fitthe bevel pinions, thrust washers and cross-shafts
into the front casing.

18. Fit the rear casing to the front casing. Tightes the
bolts evenly in sequence. Torque load 5,6 o
6,2 kgf m (40 to 45 1bf {t).

19.  Offer the low gear o the differential casing.

20. Align the fixing holes and fit the bolts evenly in
sequence. Torgue load 5,8 t0 6,5 kgf m (44 to 47 ibf
ft).

21. Fit the roller bearings and refit the differential unit.
NOTE: If the differentia) case or bearings have been
replaced, carry out the ‘Differential bearing pre-load
check’, 37.25.13.

DIFFERENTIAL LOCK ACTUATOR ASSEVIBLY

—Remave and refit 1 to 3 and 10 37.29.19
—Overhaul 4 to 10 37.29.22
Removing

1. WNote the vacuum suppiy hose positions, then discon-
nect the hoses.

2. Remove the fixings and withdraw the assembly from
the housing.
NOTE: [f necessary, remove the right-hand fromt
exhaust pipe to improve access.

3. Withdraw the detent spring and ball.

Dismantling

Remove the differential lock warning switch.
Drive out the retaining pin.

Remove the actuator fixings.

Withdraw the actuator and shaft.

Withdraw the ‘Q" ring seal,

Withdraw the joint washer.

R0l LA

Reassembling

10. Reverse instructions 4 o 9; coat both sides of the
joint washer with Hylomar PL 32M jointing
compound.

Refitting

1l. Beverseinstructions 1 to 3. Apply Hylomar PL 32M
jointing compound between the actuator and hous-
ing joint faces and to the joint washer,

A
B ol g
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PROPELLER SHAFT

FRONT PROPELLER SHAFT

—Remove and refit 47.15.02

R ;
1. Disconnect the propeller shaft from the froat axle

and gearbox, marking the respective langes for refit-

~ ting purposes.
2. Withdraw the propeller shaft.
Refitting
3. Locate the propeller shaft in position with the double
Hooke's Cardan universal joint towards the rear of
the vehicle,
4. Align the axle and gearbox flange markings and fit

the securing nuts and bolts.
Torque 4,2 t0 5,2 kgf m {3010 33 [bf ft).

R824

FRONT PROPELLER SHAFT

—Overhaul 47.15.11
Dismantling
1. Remove the propeiler shalt from the vehicle, see

47.15.02.

Dismantle the gaiter, sliding joint and conventional
frant universal joint, as described in the main Repair
Operation Manual (operation 47.15.11, instructions
1t032and 5to09).

NOTE: To dismantle the rear double Hooke's Car-
dan joint the internally meulded plastic rings retain-
ing the respective bearing cups in the yokes must be
sheared by pressing out the bearing cups. This will
necessitate the use of a mandril or hydraulic press. It
is important to mark one side of the Aange yoke,
coupling yoke and shaft yoke before dismantling, to
identify their relative positions so that propeller
shaft balance can be retained on reassembly.

The original production bearing cups and universai
joint *spiders’ cannot be reassembled and should be
discarded. Service replacement bearing cups are
provided with grooves for retaining with conven-
tional circlips. Remove the bearing cups in the order
described below.

continued
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PROPELLER SHAFT

Locate a 1% in (30 mm) socket on the base of the
press to be used, open end upwards.

Support the rear pairt of the propeller shaft assembly
horizontally, lining up on¢ of the rearmost coupling
yoke bearing cups over the socket on the press base.
Use adistance picce of suitable diameter 1o aliow the
opposite bearing cup to pass downwards into the
coupling yoke when the press is operated to shear the
internal plastic scals.

Having removed the first bearing cup rotate the pro-
peller shaft 180 degrees and repeat the operation,
pressing out the opposite bearing cup.

Discngage the trunnions of the ‘spider’ from the
coupling yoke and pull the flange yoke and ‘spider’
assembly from the caniring ball (on the shaft yoke).
The ball socket is pressed into the flange yoke.
Inspect the bail socket components. These comprise
a seal, large washer, ball seats, small washer and a
cail spring. If any parts show indications of sxcessive
wear or are broken, prise out the seal and replace
them.

Adternatively, if assembled sockets are available,
drift out the old socket and replace the whele assem-
bly in on¢ operation.

Inspect centring ball surface. If it shows signs of
wear beyond smoath polish it should be replaced by
carrying out the following procedure.

Using the press remove the two bearing cups remain-
ing in the coupling yoke (see instructions 3 10 6).
Remove the coupling yoke by disengaging it from the
‘spider’ trupnions.

Similarly remove the two bearing cups remaining in
the shaft yoke which carrics the centring ball.
Disengage the 'spider’ trunnions from the shaft yoke
and remove the spider.

Carcfully grind a flat on cach side of the centring ball
equally to a minimum of 13 mm (% in} across the
flats ensuring that the centring ball mounting stud is
not damaged.

Grip the flats of the centring ball assembly in a vice
10 hold and crack the ball and pass a scitable length
of rod through the bearing cup holes in the shaft yoke
to pravide 2 lever.

continued
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PROPELLER SHAFT

16.
17.

Using the lever, loosen and remove the centring ball.
If necessary remove the spider from the fange yoke
by pressing out the bearing cups {se¢ instructions 3
t0 6),

Remave remnants of plastic from the grooves of 21|
yokes. This is facilitated by driving a small pin
through the individual injection holes used in orig-
inal production.

Reassembling

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.
28.

30,

Assemble the conventional universal joint to the
front propeiler shaft stiding member as described in
the inzin Repair Operation Manual, operztion
47.15.11, instructions 12 10 21,

Assemble the doubic Hooke's Cardan universal joint
to the rear part of the propuller shaft in the order
described below.

Support the propeller shaft verticaily on a block of
hardwood.

NOTE: If a vice is used as z support, great care muost
be taken not to burr the shaft yoke. Under no clrcum-
stances should the tubular section be clamped.
Locate the new centring ball on its meunting stud,
whick is an integral part of the shaft yoks.

Using another block of hardwood to protect the sur-
face finish of the centring ball, hammer the ball onto
the mounting stud until it seats firmly against the
shoulder at its base. It is most important that the
centring ball is correctly seated if the double Hooke's
joint is to function efficiently.

Engure that the centring ball socket in the flange
yoke ig clean,

Lubricate the socket components and insert them in
the sockei cavity in the following sequence: coil
spring, small washer, thrue ball sex1s (large openings
outward 1o receive ball and joints aligned with the
tongues on the inside of the small washer) and the
large washer.

Apply Hylomar PL 32M to the outer edge of the seal.
Lubricate the seal lip and press the seal into the
socket until it is Qush. The sealing lip should be
inclined inwards.

NOTE: Alternatively, if assembled sockets are avaii-
able the original socket can be drifted ous and
replaced with the complett assembly in one
operation.

Finally, fill the socket cavity with grease.

Assemble the new 'spiders’ and grooved bearing caps
into the flange and shaft yokes respectivaly. The pro-
cedure is the same as for the assembly of the conven-
tional universal joint flange voke detailed in the main
Repair Operation Manual, operation 47.15.11 from
instructions 12 1o 18.

However, due to differences in yoke design it is only
necessary to press each bearing cup into its yoke until
the circlip groove is completely exposed on the inside
of the yoke.

continued
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PROPELLER SHAFT

31
iz

33

34.

35,

36

37

8.

39,

40,

41,

42,

43,

vy

Locate and snap each retzining circlip in position.
Ensure that the alignment marks on the yokes are
correctly positioned.

Fit the coupling voke over the ‘spider” trunnjons in
the shaft yoke, assembling the grooved bearing cups
as described above.

MNOTE: To compleie the assembly of the double
Hooke's joint the flange yoke and *spider’ assembly
is fitted to the coupling yoke in a similar manner.
However, since this operation also involves the
engagement of the contring ball socket (pressed into
the flange yoke) the following procedure should be
adopted.

Make sure that the alignment marks on the coupling
and flange yoke are correctly positioned.

To engage the trunnions in the flange yoke into the
‘ears’ of the coupling yoke and the socket over the
centring ball both ‘spiders’ in the coupling and flange
yokes should first be cocked to their limit in the same
direction.

Engage the forward cocked trupnion first, simul-
taneousiy pressing the socket over the ball.

Cock the coupiing and flange yokes in the opposite
direction to enable the other trunnion to be located
in the ‘ear’ of the coupling yoke.

To facilitate the instailation of bearing cups cock the
coupling yoke to its limit as shown so that the
centring bail socket spring is unbraked.

Work both bearing cups into the ‘ears’ of the
coupling yokes 2nd over the trunnions. Ensure that
both bearing cups are started straight and true.
Press against opposite bearing cups, moving the
‘spider” 1o casure fres movement of the trunnions. If
there is sudden resistance, stop pressing and check
whether any nzedle rollers have become displaced.
As S00n as one bearing cup retaining groove clears
the inside of the yoke, fit the circlip,

Continue to press until the epposite bearing cup cir-
clip can be fitted.

NOTE: If difficulties are experienced in fitting these
circlips, strike the side of the particular yoke ‘ear’
sharply with a hammer.

Check the frecdom of rotation of 21l trunnions. if too
tight, a few sharp raps with the hammer on the sides
and roots of the yokes will 1cosen the bearings.

The flange yoke should snap over-centre, up and
down or left znd right, fresly if the double Hooke's
joint is correctly assembled.

Lubricate and fit the front sliding member and gaiter
tothe propeller shaft as described in the main Repair
Operation Manual, operation 45.15.11, instructions
22,24 to 26, 28 and 29.

47—4

FRONT AXLE AND FINAL DRIVE

AXLE CASE OIL SEAL

—Remave znd refii 54.15.04

Removing

1.

3.

Remove the half-shaft, see 54.20.07.
Remove the swivel from the axle case, sec 54.20.01.

Prise out the oil seal retaining plate from the swivel
heusing.

4.  Prise out the oil seal.

Refitting

5. Press the seal into the retaining plate, lip towards
axle case.

6. Press the retaining plate and seal into the swivel
housing.

7. Refit the swivel (o the axle case.

8. Refit the haif-shaft, see 54.20.07.

HALF-SHAFT AND SWIVEL
AXLE

—Remove and refit 54.20.01

Service tool: 601763 ball joint extractar

Removing

1.

Slacken the road wheel nuts associated with the half-
shaft to be removed.

2. Jack up the front of the vehicle and support securely
on stands.

3. Remove the road wheei.

4. Disconnect the track-rod end from the track amm,
using tool 601763. If the swivel axle to be removed is
on the steering wheel side of the vehicle disconnect
also the drag-link from the steering arm.

5. Disconnect the brake pipe union nut from the fSexi-
ble brake hose.

6. Disconnect the flexible brake hose from its bracket,

7. Seal the brake pipe and hos to prevent loss of fluid
and 1o prevent the ingress of foreign mattes.

8. Notethelocation of the steering stop bracket and the
jack stop piate fitted 1o the axle flange.

9. Remove the six bolts and nuts clamping the swivel
axle/front axle fanges.

10.  Withdraw the half-shaft and swivei axle assembly.

Refitting

Il. Thoroughly clean the swivel axle and [ront axie
flanges.

12, Using jointing compound fit a new gasket to the axle
flange.

13.  Reverseinstructions 1 1o 10

14, Bleed the brakes.

e
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FRONT AXLE AND FINAL DRIVE

HALF-SHAFT

—Remaove and refit 54.20.07

Removing

Drain the swivel housing.

]
2. Remove the wheel bub, see 60.25.01.
3. Remove the stub axie, se¢ 60.25.22,
4. Withdraw the axle half-shaft compleie.
Refitting
5.  Fit the half-shaft, long end first, taldng care to avoid
damaging the oil seal in the swivel housing,
6. Reverse instructions | 10 3.

34—2

STEERING

STEERING RELAY

—Remove and refit 57.50.02

Remorving

1.

From under the bonnet, remeve the pinch bolt and
withdraw the upper lever {rom the relay shaft.

2. Remove the two upper nuts and bolts securing the
refay to the chassis.

3. From under the vehicle, remove the pinch bolt and
withdraw the lower lever from the relay shaft.

4, Support therelay and remeve the two lower nuts and
bolts securing the relay to the chassis.

5. Withdraw the steering relay.

Refitting

6. Ensurzthat the relay unit is filled with the correct ¢il.

7. Locate the relay in position on the chassis with the
off-set in the securing lugs downward and securs the
assemnbly with the four nuts and bolts.

8. Fitthe upper and lower relay levers and their respec-

tive zecuring boits and nuts. The angular relation-
ship of the upper and lower relay levers should be 81
degrees. This can be checked by setting the road
wheels in the scraight ahead position, at which point
the relay lower lever should be at 90 degrees to the
track rod. The relay upper lever should be inclined
forward of the track rod, 9 degrees out of alignment
with the track rod.

NQTE: A left-handed-steering arrangement is ilius-
trated; right-hand-sicering s symmetrically
oppasite,

= e,
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STEERING RELAY

—Overhaul 57.50.08

1. Remove the relay assembly from the vehicle. sec

575002

Dismantling

2, Remove two of the securing bolis from the relay top
cover Invert the relay and aliow the ¢il to drain.

3. Locate therelay assembly horizontally in a vice,

4 Remove the four bolts securing the relay lower cover.

5. Remove the lower cover complete with oil seal, gas-
ket and thrust washer. Discard the gasket.

6. The relay shaft now has 10 be drifted through the
lower end of the relay housing. Reler Lo the sectioned
illustration of the relay assembly. MNote that items
AT are split bushes with an internal tapered face,
against which they are heid by a compression spring.

WARNING: The relay split bushes and spring will fly apart
when released from the bousing. Protection must be pro-
vided to prevent injury.

Enclese the lower ¢nd of the relay assembly with stout
material leaving within the material sufficient space 10
accommodate the relay shaft. Secure the material to the
relay housing to form a safety sheath.

7 Gently tap the relay shaft into the safety sheath.

8. Remove thesafety sheath and collect the relay shaft,
spiit bushes. spring and washers.

9. Remove the bolts securing the relay upper cover and
remove the upper cover complete with oil seal, gasket
and thrust washer. Discard the gasket. Remove the
oil seal.

10, Remove the oil scal lrom the relay lower cover.

Inspecting

11, Thoroughly clean ail components and examine for
wear and damage Renew components as necessary.
The free length of the spring should be 184 mm
(7.2501n}.

Reassembling

The following additional parts are required for temporary

use during reassembly.

Two 6mm socket head set pins, | 5mm long.

Two plain washers 20mm outside diameter and to fit the

set pins.

Two 50mm diameter hose clips.

12, Apply joinung compound lo the outer periphery of
the new oil seals. Fit the oil seals to the relay upper
and lower covers (seal lips towards relay housing)

13, Fit the two 6mm set pins and 20mm diameter plain
washers to the bottom of the relay housing dia-
metrically opposite 1o each other.

continued

57—2

20.
21.

22.

FAR

24,

Adjust the two hose ¢lips to a diameter that will
retain the split bushes at a stightly smaller diameter
than the internal bore of the housing, then place the
¢lips aside.

Insert a washer for the spring and the spring into the
housing so that they locate on the 20mm washers
attached to the bottom of the housing.

Fit a split bush and one of the previously adjusted
kose clips to a cone on the refay shaft.

Locate the second washer for the spring onta the
shaft and insert the assembly into the housing.

Press the shaft and bush assembly into the housing,
compressing the spring until the shaft protrudes
from the other end of the housing sufficient 10 allow
the other split bush to be fitted. During this operation
the hose clip will slide off the top spiit bush.

Using the second hose clip, secure the lower split
bush in positien on the shaft.

Reiease the press and remove the steering relay.
Remove the set pins retaining the two 20 mm
washers and pull the washers from between the relay
spring and the spiit bush.

Smear general purposc grease on both sides of a foint
washer and fit it 1o the top of the housing together
with the thrust washer and top cover and scal.
Apply Loctite Grade 542 to the threads of the end
caver boits and fit the bolts and plain washers to
securs the end cover. Torque 0,6 10 0,8 kgf m (5.0 10
6.0 |bf f1).

Drive the shaft and lower bush into position in the
housing.

Fill the housing with the tomrect grade oil.

Fit the joint washer, thrust washer bottom cover and
seal 1o the housing as previously described.

continued
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STEERING
27 Hold the relay umt in a vice.
28, Temporarily attach the upper relay jever and use a

suitable spring balance to check resistance to rota-
tion of the refay shaft. The resistance, measured on
the spring balance, must not be less than 5,4 kgf (12
1bf) and should not exceed 7,3 kgf (16 1bf).
If the resistance 1s less than 5,4 kgf (12 101}, fit 2 new
spring.
If the resistance is excessive, Temove the oil seal
rewainers and thrust washers, then usc a suitable
piece of tube to push each split bush in turn clear of
its cone, and inject lubricating oil. Reassemble and
recheck.

29.  Ficthe relay assembiy to the vehicle, see 57.50,02.

DATA

Retay spring fresiength ... ... .. e
Resistance to rotation, relay shaft ... ... .. ..

TRACK ROD BALL JOINTS

—Remove and refit 6 to % 57.55.08
TRACK ROD
—Remove and refit 1 to 5 and 10 to 14 57.55.09

Service lool: 601763, ball joint extractor

Removing track rod
1. Jack up the vehicle front end and support on stands.
Remove the front road wheels,
Remove the fixings from both ball joints.
Extract the ball joints, using 601763,
Withdraw the track rod and ball joints.

[V N

Removing ball joints
6. Slacken the ball joints clamp fixings.
7. Unscrew the ball joints, L.H. and R.H. thread.

Refitting ball joints
8. Screw the ball joints equally until the overall dimen-
sion between the ball joint centres is 1157 to 1160
mm (45.56 to 45.58 ia}.
9. Position the balt joint clamps 1,6 10 3,2 mm (0.062
10 0.125 in) from the track rod ends; do not tighten
the clamp bolts at this stage.

continued
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184 mm {7.250 in)
5410 7.3 kgf (12 to 16 1bf) measured using a spring balance

Lr3TR

STEERING

Refitting track rod

10.  Reverse instructions 3 ta 5. Torque far bail joint fix-
ings 4.0 kgf m (30 1bf ).

1. Check and i necessary adjust the whee! alignment,
sce 57.65.01, leaving the clamp fixings stackened.

i2.  Lightly tap the ball joint cups in the direction illus-
trated to the maximum of their trave! to ensure full
unrestricted movement of the track rod.

13, Tighten the ball joint clamps. Torqueload 1,1 10 1,5
kgf m (3.5 10 10.5 Ibf f1).

14, Reverse instructions ! and 2.

109 in 1 ton models are fitted with a two-piece track rod.

Note that the cranked member must be fitted to provide
maximum clearance for the front axie differential housing.

DATA

Initial setting dimension for track red and ball joints

Position of ball jointclamps ... ... ... ... .. ... ...

LONGITUDINAL STEERING TUBE BALL
JOINTS

—Remove and refit 1 to 20 57.55.12
LONGITUDINAL STEERING TUBE
—Remove and refit | 1o & and 13 t0 20 £7.35.13

Service tool: 601763

Removing

1. Propopen the bonaet.

2. Remove the fixings from the ball joint connecting the
longitudinal tube to the stecring box drop-arm.

3. Using service tool 601763 extract the ball joint from,
the stezring box drop-arm,

Righi-hand steering
4. Remove the fixings {rom the bail joint connecting the
longitudinal wbe o the refay lever,
5. Using service tool 601763 extract the ball joint from
the relay lever and withdraw the longitudinal steer-
ing wbe from the vehicle.

Lefi-hand steering
6. Remove the fixings securing the upper relay lever to
the relay unit and prise the lever clear.
7. Withdraw the longitudinal steering tube and relay
lever assembly from the vehicle.
8. Remove the fixings and extract the ball joint from
the upper relay lever, using service tool 601763,

1157 to 1160 mm (45.56 to 45.68 in) measured between ball

joint centres
1,6t03,2mm (0.062t00.125in) from track rod ends
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STEERING

STEERING

Removing ball joints

9.  Slacken the ball joint clamp fixings.
10.  Unscrew the ball joints, L.H. 2nd R.H. thread.

Refitting balil joinis

11. Screw in the ball joints egually until the overall
dimension betwesn ball joint centres is 621.4 to
624,6 mm (24.46 10 24.59 in).

12.  Position the clamps 1,58 t0 3,17 mm (0.062 to 0.125
in} from the longitudinal tube ends; do not tighten
the clamp fixings at this stage.

Refitting the longitudinal tube

13.
14.

Refit by reversing the removal procedure.
Torque tighten ball joint fixings 4,0 kgf m {30 1b[ f1)
and sccure with a new split pin.

Left-hand steering

15.  Place the front wheels in the straight ahead position
and the steering wheel! in the intermediate position,
then connect the upper relay lever to the relay unit;
the longitudinal arm may require adjusting slightly
to align the splines of the relay lever and uait.

16, Tighten the lever pinch bolt. Torque 7,6 kgfm (551bf
fi).

All vehicles

17. Using 2 mallet, lightly tap the ball joint cups in the

direction indicated to the maximum of their travel,

te snsure full unrestricted movement of the longi-

tudinal arm. Right-band steering is illustrated, left-

hand steering is symmetrically opposite.

18.  Secure both ball joint clamps. Torque load 1,1 to 1,5
kgf m (8.5 to 10.5 Ibf ft).

19. Check the steering lock stops setting, see 57,6503,

20.  Check the steering, lock-te-lock, for correct func-
tioning. If necessary, adjust the overall length of the
jongitudinal arm by slackening the ball jeint clamps
and screwing the arm in or out, as required, then
resccure the clamps.

DATA
[nitial seuting dimension for longitudinal tube and ball

joints

Position of ball joint clamps

57—6

FRONT WHEEL ALIGNMENT

—Check 2nd adjust 57.65.01

Checking

. Set the vehicle on level ground with the road wheels
in the straight-ahead position, and push it forward a
short distance. 2

2. Mecasure the toe-out with the aid of a tracking stick
or suitable proprietary equipment; it should be 1,2 to
2,5 mm (0.046 10 0.093 in) measured at the horizon-
tal centre-tine of the road wheels.

3. If necessary, adjust the toe-out as follows:

X + |.2 -25mm
{0046-0 093 in,

Adjusting

4. Slacken the clamps securing the ball joint at each
end of the track-rod.

5. Turn the track rod to decrease or increase its effec-
tive length as necessary, until the toe-out is correct.

6.  Push the vehicle rearwards turning the steering
wheel from side to side to settle the bail joints. Then,
with the road wheels in the straight ahead position,
push the vehicle forward a short distance.

7. Recheck the toe-out. If necessary carry out further
adjustment.

8. When the toe-out is correct, lightly tap the track-rod
ball joints in the direction indicated to the maximum
of their travel, to ensure fuil untrestricted movement
of the track-rod.

9. Secure the ball joint clamps. Torque ioad 1,1 to 1,5
kgfm {8.5t0 10.51bf ft),

DATA

Front whesl toe-out 1,2 10 2,5 mm {0.046 to 0.093 in) measured at the horizental

centre-line of the road wheels

Lrias

621,410 624,6 mm (24.46 to 24.59 in) measured between ball
joint centres
1,6 to 3,2 mm (0.062 to 0,125 in) from tube ends
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STEERING

STEERING GEOMETRY

—Check 57.65.02

Mo adjustment is provided for castor, camber or swivel pin
inclination. For front wheel alignment (toe-oui) refer to
operation 537.65.01.

11 is essential that there is equal thread engagement of all
steering tube ends (bal! joints).

With the road wheels in the straight-ahead position and
the steering wheel centralized the steering column lock
should engage within + or — 20 degrecs.

Steering box movement exceeds that required to obtain
full lock to lock steering movement. This excess movement
must be evenly divided beiween right hand and left hand
focks and must not be less than 90 degrees sicering wheel
movement befare the stops in the sizering bax arc opera-
tive, This adjustment must be made in the drag link only.

DATA

Vehicle in static unladen condition with coolant, oils and 22,7 litres (5 Imperial gallons) of fuel, tyres at recommended

pressures:
Castorangle . ... .. e
Camberangle . ... ... ... . . i
Swivel pin inclination . ..., ... .. L oL
Fromtwheeltoe-out .. ... ... ... ool

57—8

30
1'4° positive

70

1,20 2,5 mm (0.046 10 0.093 in)

FRONT SUSPENSION

SWIVEL PIN HOUSING ASSEMBLY
—Overhaul 60.15.23

I, Remove the swivel pin housing assembly from Lhe
vehicle 60.15.20.

Dismantling

2. Remove the bolts, spring and piain washers securing
the inboard oif seal cover. Mote the position of the
steering stop bracket, brake hose bracket, and if the
swivel unit is fitted to the right-hand side of the
vehicle, the position of the jack lecation plate. With-
draw the oil seal cover.

3. Prise out and discard the oil seal.

4. Release the lock tabs from the upper swivel pin bolts
and remove the boits and lock plates.

5. Withdraw the upper swivel pin and shims.

6. Release the lock tabs from the track arm nuts aad
remove the nuts and lock plates.

7. Withdraw the track arm complete with the lower
swivel pin. Remove and discard the 'O’ ring.

8. Scparate the swivel pin inner and outer housings.
9. Remove the lower swivel pin roller bearing and bear-
ing track.
10.  Press out the Railko bush housing.
Li.. Prise out the oil seal and retainer.

Inspection

12, Clean and cxamine all components for wear and
damage. Note that fuel or any cleaning fuid must
not be applied to the Railko bush as this would
impair ihe damping characieristics of the bush,
Renew all components as necessary.

continusd
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FRONT SUSPENSION

Reassembling

3.

14.

6.

17,
i8.

20.

21,

22,

23,

24,

Using an il recommended for the swivel pin housing
(refer to Division 09} lubricate the Railko bush.
Ensure that the thrust disc is in position in the
bottom of the bush.

Fit the Railko bush and housing.

Fit the lower swivel bearing track and lubricate.

Fit the oil seal into the retainer and press the assem-
bly into the inner swivel housing.

Fit the lower swivel pin roller bearing.

Fit the inner swivel housing to the outer swivel
housing.

Fit a new ‘O’ ring to the lower swivel pin/track arm
assembly.

Smear the mating faces of the outer swivel pin hous-
ing and lower swivel pin/track arm assembly with
jointing compound. Also, apply Loctite Swdlock
270 to the track-arm studs.

Fit the iower swivel pin/track arm assembly. Ensure
that the track arm points to the front of the vehicle.

Fit the lock plates and nuts. Evenly tighten the nuts.
Torque 7,0 to 8,9 kgf m (50 to 65 ibf ft). Bend the
lock tabs 1o secure the nuts,

Fit the upper swivel pin, original shim(s), lock plates
and belts.

Evenly tighten the boits. Torque 7.0 to 8,9 kgf m (50
1065 bl 1) but do not bend the lock tabs at this stage.

Using a spring balance attached to the track-rod eye
check the resistance to swivel pin movement. This
should be within 3,6 to 4,5 kgf (8 to 10 bf) when the
initial inertia load is overcome. Adjust by adding or
removing shims at the top swivel as required.

continued

60—2

26. Engage the lock tabs at the topswivel bolts.
27.  Pack the inboard seal with heavy grease. Fit the seal
" 10 the outer swivel housing,

28.  Fitthe seal retaining ring, brake hose bracket, steer-
ing stop bracket and if applicabis (R.H. swivel only),
the jack location plati.

29. Evenly tighten the bolts. Torque 1,0 to 1,2 kgf m (7
to ¢ Ibf ).

30. Check that the seal effectively wipes the spherical
face of the inner swivel housing. Adjust if necessary
by repositioning the seal retaining ring within the
limits of the bolt holes.

31, Fittheswivel pin housing assembly to the vehicle, see
60.15.20.

FRONT ROAD SPRING

—Remove and refit 60.20.01

Removing

. Frontroadsprings, driver's side and passenger's side,
must not be interchanged, A stiffer spring is fitted to
the driver’s side. Springs can be identified by the
increased camber of the spring fitted to the driver’s
side and by the part number stamped on the under-
side of the third leaf.

2. Jack the vehicie and support the chassis securely.

3. Remove the road wheel.

4. With the jack positioned under the front axle relieve
the road spring of load.

5. Remove the road spring ‘U’ bolts and ease the lower
end of the shock absorbers and spring plate clear of
the spring.

6. Remove the shackle bolt nuts,

7. Slacken the rear upper shackle balt. Note that the
rear shackle boits are screwed 10 the tapped holes of
the inner shackle link.

3. Remoave the spring shackle bolts.

9. Remove the road springs.

Refitting
10, Reverse instructions 4 to 9 but do not tighten the

shackle bolts or shackle bolt nuts. Ensure that the
axle is properly located in the spring centre bolt
before fitting and tightening the "U” bolts to a torque
of 8,510 11,0 kgf m (70 1o 80 157 ft).

continued

60—3



FRONT SUSPENSION

Spring setnng procedure:

[N

The shackle bolis which clamp the centre member of
the road spring and hangar bracket bushes must not
be tightened until the spring is posizioned in the mid-
point of its defiection range. This ensures that exces-
sive rotation/shear forces are not imparted o the
bush centres. Failure w observe this instruction can
adversely affect bush life, especially in off-road con-
ditions which produces large spring deflections.
Defiect the spring towards the chassis untii a dimen-
sionof 11810122 mm (4.70010 4.800 in) is abtained,
Tighten the front spring shackle bolts and nuts.
Torque 8.3 to 9,6 kgl m {60 to 7O 1bf ft).

The spring may be deflected to the required dimen-
sion using a length of chain passed over the chassis
and under the lifting trolly jack, or alternatively by
lowering the vehicle on its wheels and loading the
vehicle.

FRONT HUB ASSEMBLY

—Remove and refit 60.25.01

Service wol: 606435A spanner for hub nuts

Remaoving

1
2.

IS

12.

o W

Stacken the read whee!l nuts.

Jack up the front of the vehicle and support on a
stand.

Remove the road wheels.

Slacken off the brake shoe adjusters.

Remave the brake drum, noting the provision of an
extractor tapping, instruction 6.

I difficulty is experienced in removing the drum, fit
one of the drum fixing screws into the extractor tap-
ping and tighten the screw whilst using a mallet to
dislodge the drum.

Using grips, twist off the hub cap.

Remove the circlip and shim from the axle shaft.
Rernove the hub driving member and joint washer.
Rerove the locknuts, lock washer and bearing
washer securing the nub, using tool 6064334,

Hold the outer roller bearing in position.

Withdraw the hub and bearings.

continued
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FRONT SUSPENSION

Refitting

t3

Ensure that the hub bearings are packed with fresh
grease. Do not pack the hub centre with grease.

14, Install the hub on the stud axle compiete with inner
and outer bearings and oil seal.

15 Fit the tongued washer and adjusting nut.

16.  Spinthe hubtosettle the bearings and, using spanner
6064354, tighten the adjusting nut sufficient to pro-
vide bub end-ficat of 0,05 100,12 mm {0.002 10 0.0C3
in). This can be checked using 2 dial gauge.

17.  Fit the lock washer and lock nut.

18.  Tighten the lock nut. Bend the lock washer to secure
both the lock and adjusting nuts. Recheck end-float.

19, Apply general purpose grease 10 both sides of the
joint washer and locate it in position on the hub
driving member.

20, Coatthethreads of the hubdriving member securing
bolts with Loctite 270

21, Fit the hub driving member and joint washer, and
tighten the bolts. Torque: 4.2 t0 5,2 kgf m (30 to 38
Ibf f1).

22, Temporarily refit the circlip, omitting the shim.

23. Draw the axle shaft as far as possible through the
habdriving member, by using a suitable bolt screwed
into the tapped hole provided in the end of the axle
shaft.

24, Using feeler gauges, measure the clearance between
the circlip and the bub driving member. The correct
clearance is 0,07 10 0,2 mm (0.003 to 0.008 i),

25, Adjustasnecessary by selecting a suitable shim from
the range available. Shim range 1,12 to 3,20 mm
{0.044100.122in) in 0,15 mm (0.006 in) stages.

26, Ramove the circlip, fit the selected shim and refit the
circlip. Recheck the clearance with the shim fitted to
ensure that it is within the specified limits,

27.  Reverscinstructions 510 7.

28.  Adjust the brakes,

29. .Reverseinstructions [ to 3.

DATA

Front hub end-float . . .. e
Front drive shaft end-Aoat ...

Shim range

00510 0,12 mm (0.002 to 0.005 in)
0,07 te 0.2 mm (0.003 10 0.008 in})

1.1210 3,10 mm (0.044 10 0.122 in)un 0,15 mm {0.006 in)

slages
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FRONT SUSPENSION

FRONT HUB ASSEMBLY
—Qverhaul T E5.00

Service tool: 18G 1349 hub oil seal fitting too!

Dismantling

1. Remove the front hub assembly. see 60.25.01.

2. Withdraw the outer bearing.

3. Remove the inner bearing and oil seal. Discard the
oil seal.

4. Remove the inner and outer bearing tracks.

5. Thoroughly ¢lean the hub and bearings.

Refitting

&, Fit the inner and outeér bearing tracks.

7. Packthe roller bearings with fresh grease of iie cor-
rect grade (see Section 09). DO NOT pack the hub
centre with grease.

§. Fit the inner roller bearing.

9. Liberally smear (not pack) the cavity between the
lips of the oil seal with grease, as used for the hub
bearings.

10.  Using service tool 18G 1349, press the oil seal into
the hub as illustrated.
IMPORTANT: The seal must be recessed to the
dimension illustrated to ensure correct Jocation and
avoid damage.

11.  Fit the outer roller bearing.

12, Refirthe front hub, adjusting the hub and drive shaft
end-fioat, see 60.25.01.

60—6

FRONT SUSPENSION

FRONT HUB STUB aXLE
—Remare and refit 60.25.22
—Qverhaul 60.25.24
Removing
1. Removethe front hub, see 50.25.01, instructions ! to
12.

2. Disconnect the brake pipe at the wheel cylinder. Plug
the wheel cylinder and brake pipe to prevent ingress
of foreign matter.

3. Remove the bolts securing the brake backplate and
stub axle to the swivel housing.

4. Detach the brake backplate from the stub axle.

5. Removethestubaxieand gasket. Discard the gaske:.

Overhauling

6. Examine the stub axle for wear and damage. Check
the area of the shaft that forms the running surface
of the hub ail scal lip. Wear or ridging will result in
rapid oil seal deterioration and ineffectiveness. If
necessary, fit a new stub axle complete.

7. Examine the bush and oil seal in the inner end of the
stub axle. If either component shows signs of wear,
fit & new oil seal and bush; they should not be
renewed individually.

NOTE: The bush can be extracted using Special Tool
18G 284 AQ, but the tool must first be modified by
grinding the flange ¢nd face flat when in its widest
position.

Refitting

8. Grease and fit a néw stub axle flange gasket.

9. Reverse instructions 1 ta 5.
Tightening torques:
Brake anchor piate and stub axic to swivel housing
bolts 4,2 t0 5,2 kgf m (30 to 38 Ibf ft).
Front bub driving member bolts 4.2 to 5,2 kgf m (30
16 38 Ibf fit),

10. Bleed the brakes.




REAR SUSPENSION

REAR HUB ASSEMBLY

—Overhaul 64.15.07

Service tool: 18G 1349 hub ol seal fitting o0l

Dismaniling

1. Remove the rear hub, see 64.15.01

2. Withdraw the outer bearing,

3. Remove the inner bearing and oil seal. Discard the
oil seal,

4. Remove the inner and outer bearing tracks.

5. Thoroughly clean the hub and bezrings.

Refitting

6. Fit theinner and outer bearing tracks.

7. Pack the rolier bearings with fresh grease of the cor-
rect grade (see Section 09). DO NOT pack the hub
centre with grease.

8. Fit theinner roller beazing.

9. Liberally smear {not pack) the cavity between the
lips of the oil seal with grease, as used for the hub
bearings.

10.  Using service tool 18G 1349, press the oil seal into
the hub as illustrated.
IMPORTANT: The seal must be recessed 1o the
dimension illustrated to ensure correct location and
avoid damage.

11, Fit the outer roller bearing.

12, Refit the rear hub, adjusting the bub end-fAoat, see
44.15.01.

DATA

Rearhubend-floar ... ... ..... ..., 0,05t00,12 mm
(0.002 10 0.003 in)

§a—1
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REAR SUSPENSION

REAR ROAD SPRING

—Remove and refit 64,20.01

Removing

. Rear speings. driver's side and passenger’s side must
not be interchanged. Springs can be identified by the
increased camber of the spring fitted to the driver's
side and by the part number stamped on the under-
side of the third leal.

2. Jack up the vehicle and support the chassis secureiy.

3. Remove the road wheel.

4. With the jack positioned under the rear axie relieve
the road springs of load.

5. Remaove the road spring ‘U’ bolts and spring bottom
plate,

6. Remove the shackle bolt nuts.

7. Slacken the rear, upper shackle bolt. The rear
shackle boits are screwed to the inner shackle links.

8. Remove the spring shackle bolts.

9. Remove the road spring.

Refitting

10.  Reverse instructions 4 to 9 but do not tighten the
shackle bolts or shackle bolt nuts. Ensure that the
axie is properly located in the spring centre bolt
before fitting and tightening the ‘U" bolts to a torque
of 9,5 to 11,0 kgf m {70 10 BO 1L ).

Spring setting procedure

11, Theshackle botts which clamp the centre memnber of
the road spring and hangar bracket bushes must not
be tightened until the spring is positioned in the mid-
point of its deflection range. This easuzes that exces-
sive rotation/shear forces are not imparted to the
bush centres. Failure to observe this instruction can
adversely affect bush life, especially in off-road con-
ditions which produces large spring deflections.

12.  Deflect the spring towards the chassis untii a dimen-
sionof 158 to 162 mm (6.225t0 6.375 in) is obtained,
then tighten the shackle bolts and nuts. Torque 8,3
09,5 kgf m (60 to 70 1bf ft).

3. Thespring may be deflected to the required dimen-
sion using a length of chain passed over the axle and
under the lifting trolley jack or, alternatively, by
lowering the vehicle on jts wheels and loading the
vehicle.
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BRAKES

MASTER CYLINDER

—Overhaul 70.30.02

Dismantling

1. Remove the master cylinder, see 70.30.01,

2. Remove the retaining pins and withdraw the fuid
reservoir.

3. Lever out the seals.

4. Push the plunger fully down the cylinder bore and
withdraw the secoadary plunger stop pin.

5. Remove the circlip and withdraw the primary
plunger assembly.

6. Tap the cylinder on a soft or wooden surface to
remove the secondary plunger assembly,

7. Remove the secondary plunger spring, seal retainer,
recuperating seal and washer, Keep the plunger and
its spring together at ail times.

8. Remove the seal from the plunger.

9. Remove the primary plunger spring, seal retainer,
recuperating seal and washer. Keep the plunger and
its spring together at all times.

10. Remove the seal from the plunger.

Inspecting
1i.  Clean all components in Girling ¢leaning Auid and
allow to dry.

i2.  Examine the cylinder bore and pistons; ensure that
they are smooth to the touch with no corrosion, score
marks ot ridges. If thers is any doubt, fit new
replaccments.

13. The seais should be replaced. These items are
included in the master cylinder overhaul kit.

Reassembling

14, Fit a new seal into the groove in the sccondary
plunger, as follows. Squeeze the seal into an ellipse,
then press the raised part of the seai over the flange.

15, Fit the washer, new recuperating seal, seal retainer
and spring to the secondary plunger.

16.  Fit the seal into the groove in the primary plunger as
previously deseribed.

17.  Fit the washer, new recuperating seal, seal retainer
and primary spring. Ensure that the seals are fitted
as illustrated.

NOTE: [t is vital that the foilowing instructions are carried

out precisely and that generous amounts of unused brake

fluid are used 10 jubricate the cylinder bore and plunger

seals 10 prevent damage to the seals during assembly.

18, Clamp the¢ cylinder in a bench vice, lubricate the
sccondary plunger seals and the cylinder bare.
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BRAKES

20,

2.

22,

23,

24,

Ofer the piunger assembly to the eylinder until the
recuperation seal is resting centrally in the mouth of
the bore. Then, ensuring that the seal does not
become trapped. gently introduce the plunger with
a circular rocking motion as illustrated to ease in the
scal, then slowly push the piunger down the bore in
On¢ CONLinuous movement.

Repeal the iubricating and fitting procedure for the
primary plunger assembly and fit the retzining
circlip.

Using a clean screwdriver, siowly press the plunger
fully down the borc (o enable the secondary plunger
s1op pin 1o be fitted in its correct position.

Lubricate new seals with unused brake fluid and fit
one in each inlet port.

Lubricate the seals and press the fuid reserveir into
pasition on the cylinder and secure with the retaining
pins.

Refit the master cylinder, see 70.30.01.

20—3
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BRAKES

TRANSMISSION BRAKE, HAND LEVER AND
LINKAGE

—Remove and refit 70.45.01

Removing

Remove Lhe centre seat cushion and lid pane} from
the seat base.

2. Disconnect the cable from the band brake lever.

3. Disconnect the cable from the support bracket for
the hand brake lever.

4. Release the P’ elip at the ransfer gearbox.

5. Disconnect the cable from the lever at the transmis-
sion brake.

6. Release the cable adjuster from the transfer
gearbox.

7. Withdraw the cable from the vehicle.

8. Rcmove the fixings and withdraw the band brake
lever.

Refitting
9.  Refit by reversing the removal procedure. Adjust the

cable ta give three clicks on the ratchet when apply-
ing the band brake,

10—



BODY

CHASSIS FRAME

— Alignment check 76.10.02
ELECTRICAL EQUIPMENT

—General 86.00.00

The electrical system is negative earth, and it is most
important to ensure corrsct polarity of the electrical con-
nections at all times. Any incorrect connections made
when reconnecting cables may cause irreparable damage
to the semi-conductor devices used in the alternator and
regulator. Incorrect polarity would alse seriously damage
ﬁ" any transistorised squipmsnt such as radio and tachometer

etc.

1 f ﬁ Before carrying out any repairs or maintenance to an elec-
= |

X
1
Ad
|
|
|
—
t = = j trical component, always disconnect the battery.
| i LU
) b4 ! ) 8 The V-drive fan beit used with altcrnators is not the same
’ T ’ : t7 as that used withd.c. machines. Use enly the correct Rover
replacemnent fan belt. Occasionally check that the cngine
and alternator pulleys are accurately aligned.

E

‘ ’ tained at all times. Of particular importance are those in
the charging circuit {including those at the battery) which

- xx should be occasionally inspected to see that they are clean
v and tight. [n this way any significant increase in circuit

| 7 T s R R .
oG 0 u T i 1 It is essential that good electrical connections are main-

1
| L uy J resistance can be prevented.
| T
oo 3 ] De not disconaect battary cables while the engine is run-
28 | ning or damage to the semi-conductor devices may occur.
LAa0 It is also inadvisable to break or maks any connactions in
the alternator charging and control circuits while the
CHASSIS FRAME DIMENSIONS engine is running.
Ref. =a Inchis | Ref. mn Inches The electronic voltage regulator employs micro-circuit
A Frame Datum _ techniques resulting in improved performance under dif-
BB Centre Line ficult service conditions. The whole assembly is encapsu- -
gnu;. - . sen.s 10610 lated in silicone rubber and housed in an #lumninium heat
e sas baim - e 1509 20,562 sink, ensuring complete pratection against the adverse
D 12,0 0472 | FF 636,0{min) 25.03% affects of temperature, dust, and moisture, etg,
3 121 0.5 GG 2770 10.905 ) ] ) )
F 1133,5 45413 | HR 489.0 19.251 The regulating voltage is set during manufacture to give
G 15,0 1314 (N 20590 g;.osz the required regulating voltage range of 14.1 to 14.5 voits,
;'l ?;z: 3::1: ':éx '92'2 1:3342) and no adjustment is necessary. The only maintenance
J n:o 0.43 | LL 432,0 17.007 needed is the occasional check on terminal connections and
K 1 5401 | MM 3870 15.236 wiping with a clean dry cloth.
L 136,% 5376 | NN 87,0 10.984
M 12,5 3248 |00 11425 44,980 The alternator system provides for direct conneciion of a
g ;g;g.g m;ﬁ PQZ ;2;: :ﬁg;é charge (ignition) indicator warning light, and eliminates
P 19230 | 75102 | RR 29690 116,388 the need far a field switching relay or warning light control
Q 1446,0 56.929 - | 8§ 29620 116.614 unit. Asthe wamning lamp is connected in the charging cir-
R 101.6 4000 | TT 20750 81.692 cuit, lamp failure will cause loss of charge. Lamp shauld be
5 103.2 4062 | LU 2034,0 30.078 ehecked larty and ed
T 17 0.3 vy 15220 59 921 ecked reguiariy and a spare carried.
311 | wWw 14550 57.283 . . .
g ig:: (]!113551 o ee 73700 When using rapid charge squipment to re-charge ;hc bat-
W 42410 166,968 | YY 398.0 15.66% tery, the battery must bz disconnected from the véhicle.
X 26260 | 103385 | ZZ 2740 10 787
¥ i149.5 45,255 3 Balt-on cross-member
z 4240 16.692 267,849 Chassts cress-metnber
NOTE: The vehcle bumper {not Llestrated) is regarded as No. 1 cToas-member
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ELECTRICAL EQUIPMENT

ELECTRICAL EQUIPMENT DATA

Alternator
Type ... .. e

MNominalvoltage ... ............ ... ... ...... e
Regulatingvoltage ............................ ...
Cur-involtage ... .. ... ... i,
Polarity ... ... e
Maximum output ...
Maximum output speed ... ... ... ... e
Rotor winding resistance ... ... ... L
Brushspring pressure . ........... ... ... .o
Minimum brush length .. ............ ... ... . ...

Battery

TYpe .. FE
CaPACILY .

Distributer
Ty PE e

Tgnition Coil

Starter Motor )

Ty e
Brushspringtension ........... ... . ...
Minimumbrushlength . ..., ... . .. ... ... oL

Bull and Sealed Beam
Headlamps withbulbs ... .. .. ... ... . ......
Headlamps with sealed beam units:

RHE.Stg ...

L.H.Sig. Europecacept France ... ... ........

L.H.StglexceptEurope ... ...
Stdelamps ... e
Stop,waillamps ....... ... ... L e
Flasherlamps ... ... ... ... ... .. il
Rear number-plate lamp ........, T
Instrument panel lights . ............... ... ...,
Warning lights ... ... .
Warning light, brakes .. ... ...
Warning light. flashers ... ...
Interfordight. ... .. . .

86—6

Lucas i8ACR battery sensed with transistorized

current-voltage regulator

12 volts

13.6 10 14.4 volts

13.5 volts at 2100 rev/min

Negative

45 amperes at 6000 alternator rev/min
12 400 rev /min

3.2 ohms a3 20°C (68°F)

22510368 gf (910 13 0zf)

8 mm (0.312in)

Lucas C9
60 Ah at 20-hr rate

Lucas 35D8

Lucas BAL6CH
7 volt ballasted coil

Lucas 3M100PE
1026 gf (36 ozf)
9,5 mm (0.375 in)

Lucas 411,12V 45/40W clear

Lucas 54521872 60/45W
Lucas 54523079 60/50W
Lucas 54522231 50/40W
Lucas 207, |2V 4W

Lucas 380, 12V 21/5W
Lucas 382, 12V 21W
Lucas 233, 12V 4W

Lucas 987, 12V 2.2W MES
Lucas 987, 12V 2.2W MES
Lucas 280, 12V | 5W
Lucas 281, 12V 2W

Lucas 382, 12V 21W

ELECTRICAL EQUIPMENT
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CIRCUIT NAGRAM, TRAILER LIGHTING, NEGATIVE EARTH

Veb
. Tail lamp, LH.
Tail famp, L.H.
Flasher lamp, L.H.

Shop tamp. L.
Stop lam X
T:Fm i:z'u

Socket on vehicls

R TS ST TS

Flasher lamp, R.H.

Traller

9. Socket on traiier
10. TInterior lamp & swuch
t1. Flasher lamp R.H.
12, Taillamp, R.H.
13. Stopiamp, R.H,
14, Number-plate illumination
15 Smr lamp, L.H.
16 Tail lamp, L.H.
17. Flasher lamp, L.H.

KEY TO CABLE COLOURS
B. Black P. le
N. Brown V. m
W. White R. Red

G. Groem L. Light
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ELECTRICAL EQUIPMENT ELECTRICAL EQUIPMENT

= 5 e o A
r 3 5 d /4\ LGB » LGB . LG8 2 B GB .z GB .j?f&
L Reg S Y S R & ST - % {6 of ~¢ ST o o o= R -

( i
G ,_“:6 wele 166 thb7 " Lo To- - Hotlo | o —- - S
IB42 3 1841 6

ture G.
il Temperature Gauge Additional L.H. Fuel Tank

Stabilizer unit

L.
2 Fuelpauge Existing components.
_} g::}cr;::kmumni( Lure gauge 1. Subilizer unit
) i 2. Fuel gauge
é: g;la::ru:;emr:ﬁ::f:uz:uwnﬂ 3 \lleaLer l:inperalu:c gauge
7. Qil temperature transmitzer 3 ear tazk unic

New compenents

5. Fuel changeo-over awitches
6. L.H. side tank unit

G 6 LG/N LG/N 5’{‘}:7
—To — ]
1845
il Pressure Gauge
L. Swbilizer unit
2. Fuel gauge
3. Waler lemperature gauge
4. Fuel tank unit .
5. Water lem ture tranamitter
5. Qi prcssur‘:’e;ugz Headlamp Wiper—Washer System
7. Oil prasure transducer o X
1. Lighting switch
2. Headlamp wiper delay unit
KEY TO CABLE COLOURS 3. Headlamp wiper relay
) 4. Headlamp washer pump mator
B Black P Purple 5. Headlamp wiper moior
@' afg:: ; gtlde :S) Screen washer pump motor
G Green L Light . Screes washer switch
FEY TO CABLE COLOURS
B. Black P. Purple
N. Brown U, Blue
W. White R. Red
G.  Green L. Light
§.  Slate
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ELECTRICAL EQUIPMENT

ELECTRICAL EQUIPMENT

CIRCUIT DIAGRAM, V8 MODELS, R.H. & L.H. STEERING, NEGATIVE EARTH

Early models with no rear fog lamps

KEY TO CIRCUIT DIAGRAM, V8 MODELS, R.H. & L.H. STEERING, NEGATIVE EARTH

1. Startes relay

2. Hora

3. Inspeciion sockets

4. Speodometer panel illumisation

5. Grouped instrumest panc illumination
6. L.H. willamp

-

. R.H. tail lamp

8. L.H.sidelamp

9. R.H.side lamp

0. L.H. headlamp dip beasa
11. L.H. beadiamp main beam
1. Main beam warning light
13, RH. headlamp dip beam
14, R.H. headlamp main beam
15. R H. rear indicator

16. R.H. fron! indicator

17. L.H. indicator

18. L.H. rearindicatos

19. Starier motor (type 3IMI00)
20. Hora-push

Early models with mo rear fog lamps
0. Panel light switch
22. Lighting swiich
3. Headlamp fash ard dip swiich
24. R.H. indicator warning light
25. L.H. indicator warning light
26. Ignition switch
27. Fuse uait
28. Indicator unit
29. Indicator awitch
30. Volage stabiliser unit
M. Stop lampswitch
32. Two-speod wiper fwash switch
33. Battery
34, Igunition warning light
35. Ballast resistor
36. Ol pressure warning light
37. Choke warning light
38. Differential lock warning light
39. Warning light and test button awitch
40. Fuel gauge

o
:
g
5

FOmgECZEE

FE
R

Brown

z
€
H

. White

Fd
g

Grocn
Light

4L

42
43,

4T,
L%
49,

52.
53,

56.
§7.
58.
59,

o= Barilh conncctions via fixing bolis

] . .
tifpm—— Earih conccclions via cables

= __J==  Sasp connccloes or plugs and sockels

LR 549

Weler temperalure gauge
Scrcenwash malor
Coil

. Choke swilch
45
46.

Screen wiper melor
Altcrnator
Distributor
Slegiric fuel pump

Gil pressure switch

. Choke 1hermostatic switch

sk

Dificrential lock warning light switch
Shutile valve switch

¥atuurmn loss switch

. Fued tank unit
35,

Waler temperalure unit
L.H.soplamp
R.H.slop lnenp
Iuhibitor sockel

Bailery seasing
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ELEC

ELECTRICAL EQUIPMENT

CIRCUIT DIAGRAM, Y8 MODELS, R.H. & L.H. STEERING, NEGATIYE EARTU

Models with rear log lamps

kL]
C

o i

26,
27
2.
29,
.

Los W R —

KEYTO ﬁ_n.uC—,_; DIAGRAM, V8 MODELS, R.H. & L.H. STEERING, NEGATIVE EARTH

. Starter relay

Hoen

. Inspeciion sockets
. Specdometer panel illumination

Grouped instrument paned
iltlurnination

. L.H.1ail lamp

. R.H. il lamp
. L.H.side lamp
. R.H.side lamp

R H. rcar fog lamp

. L.H. rear fog lamp (when ftted)
. L.H. hcadlamp dip beam

. L.H. headlamp main beam

. hain beam warning light

. R.H. headlamp dip beam

. R.H. headlamp main beam

. R.H. rear indicator

. R.H. front indicasor

LY. indicator

. L.H. rear indicator

. Starter motor (1ype IM 160)

. Horn-push

- Panel light swilch

. Esghling switch

. Rear fog Yamp swilch and warning

light

Headlamp flash and dip swiich
R_H_indicater warning light
£.H. indicalor warning light
Ignition switch

Fuse unit

EH
32
Ji.
1
35,
6.
ERS
38,

o

38.
40.
41.

4
4

V)

45

4

2

5
5

w

35.

5
3

o

58.
39.
60.

6l

=

=

Bodels with rear fog lamps

. Indicator unit

Indicalor switch
Voltage siabiliser unit

. S1op lamp switch

Two-spoed wiper fwash switch
Batlesy

Ignition warning light

Ballast resistor

CHl pressure warning light
Choke warning light
Diffcrential lock warning light

. Warning ligkt and 1es1 buiten switch
. Fucl gauge
44,

Waler lemperature gauge

. Screen wash motor
46.
. Choke switch
48,
49.
50.
51.
52

Coil

Electric fucl pump
Screen wiper motos
Allesnator
Distributor
Electric fue) pump

. Oil pressure swilch

Choke thermostatic swilch
Differential lock warning light switch

. Swilch brake Auid pressure |

Brake servo vacuum loss switch
Fuel (ank unit

Waler lemperalure unit
L.1{.steplamp

. R.H.stoplamp
62.

Inhibitor sockes

CABLE COLOURS
Black
Purple
Brown
Bluc
. White
Red
Green
Light

<CrORgCZIRE

i f— Eunk conaocticns via Rueg baks

.__ B Earth comnctions ria cabicr
—{ Tl Soapeanaccions o plugs amd rockets

LR 549
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ELECTRICAL EQUIPMENT

(¢}  STATOR—Testing

Equipment reguired: A 12-volt battery and 36-watt test
lamp. A 110-voit a.c. supply and a 15-watt test lamp.

1. Check continuity of stator windings between any
pair of wires by connecting in series a }2-volt battery
and test lamp of not less than 36 watts, Failure of the
test lamp to light means that part of the stator wind-
ing is open-circuit and a replacement stator must be
fitted.

2. Test stator insulation with 110-volt test lamp. Con-
nect test leads (o laminated yoke and any one of the
three stator cables. If the lamp lights, the stator coils
are carthed. A replacement stator must be fitted.

(d} DIODES—Testing

1. Connect one baitery terminal to the heatsink under
test.

2. Connsctthe other battery terminal in serizs with the
test lamp and each diode pin in turn,

3. Reverse connections Lo heatsinks and diode pins. The
lamp should light in one direction only, Shouid the
lamp light in both tests, or not light at all the diode
is defective and 2 new rectifier heatsink assembly
must be fitted.

4. To prevent damage to diode assemblies during
soldering operations it is important that a thermal
shunt is used.

NQTE: Only "M’ grade 45-55 tin—lead solder should
be used.

8618
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ELECTRICAL EQUIPMENT

CONTROL UNIT

—Remove and refit 86.10.24

Removing

. Disconnect battery.

2. Remove alternator.

3. Remove alternator end cover by withdrawing two
retaining screws.

4, Unsolder stator winding connections at rectifier
diodes.
CAUTION: It is essential to use a thermal shunt and
a lightweight soldering iron.

5. Note position of cables at rectifier plates and
disconnect.

6. Remove three hexagon headed screws securing
brush moulding and cegulator to stip-ring end
bracket.

7. Remove brush gear and regulator from alternator.

Refitting

Reverse instructions 1 to 7,

BATTERY

—Remove and refit %6.15.01

Removing

1. Disconnect the battery.
2. Remove wing nuts and battery retaining frame.
3. Remove baitery.

Refitting

4. Reverse removal procedure, taking care when refit-
ting the battery frame to avoid contact with the bat-
tery tertinals.
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ELECTRICAL EQUIPMENT

BATTERIES

Preparation of batteries for service

Preparation of dry-charged batteries

Batteries intended for export markets are supplied ‘dry-
charged” and must be filled with electrolyte of the correct
specific gravity (s.g.) according to the climate before being
put into service.

Dry-charged batteries leave the manufacturer in a fully
charged state bul may slowly discharge whilst in storage.

Batierics should not be filled with electrolyte until required
for service.

Initial charging after filling is not normaily necessary; but
a freshening charge a1 the specified recharging rate for
four hours may be advantageous.

Remove the vent covers and fll cach cell with electrolyte
of the correct specific gravity to the top of the perforated
separator guard in one operation.

The temperature of the charging room, battery and elec-
troiyte should be maintained between 15.6°C and 37.7°C
(60°F and 100°F). If the battery has been stored in a cocl
place, 1t should be allowed to warm up to room tempera-
ture before filing.

If the temperature of any cell rises above the permissible
maximum, the charge must be interrupted until the tem-
perature has fallen to 5.5°C (10°F) below that figure.

During charging, ensure that the electrolyte is level with
the top of the separator guard, by the addition of electro-
lyte of the same specific gravity as used in the initial filling
of the battery, until the specific gravity and voltage read-
ings have rermained constant for five successive hourly
rcadings.

If the charging continues when the specific gravity has
remained constant for five hours, top-up the battery to the
level of the separator guard with distilied water. Electro-
ivte ‘frothing' may occur during the first few hours of
charging. This can be overcome by REDUCING the
charging current.

On completion of charging, check the specific gravity in
each cell, to cnsure that it is within the specified units at
15.5°C (60°F).

If any cell requires adjustment, some of the electrolyte
musi be syphoned off and replaced, either by distilled
water, ot by electrolyte of the specific gravity used orig-
inally in the filling of the battery, depending on whether
the specific gravity is too high or low,

NEVER TRANSFER ELECTROLYTE FROM ONE
BATTERY OR CELL TO ANOTHER.

86—20

Contirue the charging for an hour 10 ¢nsure adeguate mix-
ing of the electrolyte, and again check the specific gravity
readings. If necessary, repeat the adjustment process until
the desired specific gravity reading is obtained in each cell.
Allow the battery 1o cool and syphon ¢ff any electrolyte
above the top of the separator guard

Electrolyte filling precautions

When dry, uncharged batieries are fiiled, heat is created
from the mixing of the filling acid with moisture in the
plates, and also as a resuit of chemical action on the nega-
tive plates.

With batteries in mouided containers this heat may crack
the containers; therefore.batteries must be filied in 1wo
stages.

In the first stage the battery should be haif-filled and
allowed to cool for 616 12 hours.

The battery should then be filled to the tevel of the separ-
ator guard and allowed to coo! for a further two hours to
complete the second stags.

Initial charging
Ensure that the battery has stood for 12 hours before

commencing the initial charging procedure. Ascertain the
electrolyte level is correct prior to charging.

The initial charging rate is given in the Specification
section.

Chargs the battery at the specified rate until the voltage
and specific gravity readings show no increase over five
successive hourly readings.

The charging duration is from 48 to 80 hours, dependent
upen the storage period of the battery. Maximum permis-
sible electrolyte temperature during ¢harge is:

Climates below 26.6°C (80°F): 37.7°C (100°F).
Climates over 26.6°C (80°F): 48.3°C (120°F).

Keep the current constant by varying the serics resistance
of the circuit. This charge should not be broken by long rest
periods. -

Preparation of electrolyte

Approximately 790 c¢ (1% pint) of sulphuric acid is
required for each two-volt cell.

The specific gravity (s.g.) of the electroiyte required when
filling is:

Climates normally below 26.6°C (30°F)—1.260 (cor-
recled 10 15.5°C {60°F) ).

Climates normally above 26.6°C (30°F)—1.210 (cor-
rected to 13.5°C (50°F) ).

ELECTRICAL EQUIPMENT

Electrolyte is prepared by mixing distilled water and coa-
centrated sulphuric acid to the required specific gravity
{usuallys.g. 1.840).

The muxing of the electrolyie must be carried out either in
2 lead-lined tank or in a suitable glass or earthenware
vessel.

SLOWLY add the acid to the distilled water. NEVEI,
ADD THE WATER TCO THE ACID, as the resultant
chemical reaction causes violent spurting of the suiphuric
acid.

The appreximate proportion of sulphuric acid and distilled
water is as follows:

To obtain a specific gravity (corrected 10 15.3°C (60°F) )
af:

1.260

1.210
Add | vel. of acid of 1.840 specific gravity (corrected 1o
15.5°C (60°F) y 10

3.2 volumes of water (1.260 specific gravity}

4.3 volumes of water (1.210 specific gravity),

Heat is produced by the mixture of acid and water, there-
fore the electrolytz should be allowed to cool befors taking
hydrometer readings and peuring the electrolyte into the
battery.

Hydrometer tests

The specific gravity (s.g.) of acid is measured using &
hydrometer. Never take 3 hydrometer reading immedi-
ately afier repienishing the battery with distilled water.
The readings given by each cell should be approximatety
the same. If one cell differs appreciably from the others, an
internal fault in the cell is indicated. The appearance of the
electrolyte drawn into the hydrometer gives an indication
of the state of the plates. If the =lectralyte is very dirty, or
contains small partices in suspensicn, the plates may bein
a poor condition.

The electroiyte specific gravity varies with temperature.
All calculations are always corrected to 15.5°C (60°F).
This-is known as the reference Lemperature.

NOTE: The temperature must be that indicated by a ther-
mometer actually immersed in the electrolyte and not the
air temperature,

For wvery 28°C (5°F) BELOW 15.5°C (60°F),
DELJCT 0.C02 from the specific gravity reading to obtain
the true specific gravity at 15.5°C (60°F).

For every 2.8°C (5°F) ABOVE 15.5°C (60°F), ADD

0.002 from the specific gravity resding, to obtain the true
specific gravity at 15.5°C (60°F).

Recharging from an external supply

If a high discharge rate test indicates that the battery s
nearly discharged, and is otherwise in good condition, it
should be recharged, cither on the vehicle by a period of
daytime running, or on a bench from an external suppiy.

if the battery is to be charged on the bench, the charging
rate should not exceed 5 amperes

Thebattery is fully charged when the speaific gravity of the
electrolyte 2nd voilage show no increase over three succes-
sive hourly readings. During the charge, the clectrolvie
level should be checked regularly and ceplenished as
necessary with distilled water.

Boost charging
Boost charging must be regarded as an emergency measure
only.

Boost charging must be limited to a maximum period of
one hour only, with a charge rate not greatgr than the
ampere-hour capacity of the battery,

As the battery state-of-charge rises, the charging rate will
fall, but must MOT be re-adjusted 1o the original state.

[
MAXIMUM
Ah Rating At 10hr At 20 hr Boost
of Battery Rate Rate Charging
Rate
60Ah 6A 3A A

Maintenance precautions

The maintenance is identicai for each type of battery.
Wipe away any forcign matter or moisture from the top of
the baiteries. Use diluted ammonia on 2 lint-free cloth to
neutralize acid spillage or sulphation. Ensurc all connec-
tions are clean and tight.

Remove the battery vent covers and check the electrolyte
level,

Clean the surfaces of the battery connectors and posts; and
lightly coat them with petroleum jelly. Each day, inspect
the level of electrolyte in the cells.

MNOTE: Never use a naked light when examlning a bactery,
as the mixture of 0xygen and hydrogen given off by the bat-
tery on charge, and to a lesser extent when standing idle,
can be dangerously explesive.

If necessary, add distilled water to bring the level of elec-
trolyte to the top of the perforated separator guard.

Distiiled water should always be used for topping-up.
Clean rain water or melted snow can be used in an
emergency.

The fellowing MUST NOT BE USED: salt water, chlor-
inated water, chemically softencd water, beiled water or
slagnant water.
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ELECTRICAL EQUIPMENT

ELECTRICAL EQUIPMENT

SYMPTOM AND DIAGNCSES CHART

ALTERNATOR
DOES NOT
ﬁ CHARGE
WORN OR SLACK | | WORN ORDIRTY | | BROKEN OR FAULTY | | BREAK IN CHARGING owmﬂmﬁo&ﬁmm FAULTY wm%cummwﬂmw_?mm &
BELT BRUSHES ROTOR WINDING CIRCUIT DIODE REGULATOR | b ARTry FAULTY
WEAK OR IRREGULAR _
CHARGE
WORN OR SLACK WORN OR DIRTY ONE O8 MORE DEFECTIVE OPEN OR SHORT- FAULTY FAULTY

BELT BRUSHES RECTIFIER DIODES CIRCUITED REGULATOR CONNECTIONS

STATOR

OVER CHARGE

FAULTY FAULTY CONNECTIONS
REGULATOR BETWEEN ALTERNATOR
AND REGULATOR
_ NOISY ALTERNATOR _h

] 1

ONEOR SEVERAL RECTIFIER
LOCTERIAT | | MSAHTIERT | | SO | | “BOSSSERIARETRAT | | srorgggoreo
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ELECTRICAL EQUIPMENT

ALTERNATOR

— Description £6.10.00

The Lucas alternator type 18ACR fitted to the vehicle is
a high output, three-phase machinge which produces
current at idling speed.

The heatsink-rectifier, terminal block assembly can be
removed complete. There are six silicon diodes connected
to form a full wave rectifier bridge circuit, and three silicon
diedes which supply current ta the rotor winding. Indi-
vidual dicdes cannot be removed from the heatsink
assemblies. Regulation is by a Lucas type 8TRD control
unit mounted in the slip-ring end bracksat. There is no pro-
vision for adjustment in service.

Individual connectors are used to connect external wiring
to the alternaior. The aliernator’s main negative terminals
are connected internally to the body of the machine. Pro-
vision is made for the connection of external negative wir-
ing if required.

ALTERNATOR—I1BACR

—Test (o situ) 86.10.01

() Output Test

Equipment required: A moving-coil ammeter or multi-
range test meter on range 0 to 75 ampetes.

This test should be carried out with the alternator at nor-
mai temperature. Run cold engine at 3000 rev/min for 3
10 4 minutes.

1. Dnsconncct batiery earth lead.

2. Connect ammeter in seriss with alternator main out-
put cable and starter solenoid.

3. Remove connectors {rom alternator. Remove
moulded end cover and re-make connectors.

4. Connect jumper lead 1o shortcut the *F and "—' ter-
minals of the contrel unit.

(This makes recgulator inoperative by effzctively
linking ‘F" gresn lead 10 alternator frame.)

5. Re-connect battery earth lead.

6. Switch on all vehicle lighting, headlights on main
beam. Switch on ignition and check warning light is
orn.

7 Siartengine, slowly increase specd to 3000 rev,/min.
Ammeter reading should equal maximum rated out-
put of:

45 amperes—ACRIE,

continued

86—12

Surge Protection Device

The surge protection device is & special avalanche-diode,
fitted 10 the outer face ¢f the slip-ring end bracket (not 10
be confused with a suppression capacitor, similarly fitted
in the end bracket). The 2valanche-diede is connecied
between terminal ‘INT” and frame and its purpose is 10
protect the regulator from damage by absorbing high tran-
sient voltages which occur in the charging system due to
faulty cable connections, or if the cables are temporarily
disconnested at the battery whilst the engine is running.
{The surge protection devics is intended to provide limited
protection for the regulator under normal working condi-
tions and therefore the service precaution not to disconnect
any of the charging system cables, particularly thoseat the
battery, whilst thc cngine is running, should still be
observed.)

CAUTION: No part of the charging circuit should be con-
nected or disconnected while the engine is running,

When using electric arc welding equipment in the vicinity of
the engine take the following pr tions to avoid d

to the semi-conductor devices used in the alternator and
control unit and also the ignition system.

Disconnect battery earthed lead.
Discoanect alternator output cables.

ELECTRICAL EQUIPMENT

(b)  Vaoltage Drop Test (in situ)

Equipment required: A moving-coil voltmeter multi-range
test meter on 0 to 30 volt range.

To check for high resistance in the charging circuit.

1. Connect volimeter between battery +ve terminal
and alternator main output terminal.

2. Switch on all vehicle lighting, headlights ¢n main
beam.
Start engine and run at 3000 rev/min. Note volt-
meter reading. Stop engine.

3. Transfer voltmeter connections 1o battery earth and
alternator negative terminal.

4. Repeat instruction 2, Note voltmeter reading.

5. Voltage should nat exceed 0.5 volts for positive side.
Higher readings indicate high resistance in the
circuit.

() Coatrel Unit Test

Equipment required: A moving-coil ammeter and moving-
coil voltmeter or multi-range test meters.

Circuit wiring must be in good condition and all connec-
tions clean and secure. The battery must be in a well
charged condition er be temporarily replaced by a charged
uniz.

1. Connect ammeter in series with starter solenoid and
alternator main cutput cable.

2. Connect voltmeter between battery terminals,

3. Start engine and run at 3000 rev/min unil the
ammeter reads less than 10 amperes. Voltmeter
reading should be between 13.6 volts and 14.4 volus.

4. An unstable reading or a reading outside the speci-
fied limits indicates a faulty control unit.

A
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ELECTRICAL EQUIPMENT

ALTERNATOR—I18ACR
—Remove and refit 86.10.02

Removing

1. Disconnect battery earth lead.

2. Disconnect leads from alternator.

3. Slacken alternator fixings, pivot alternator inwards
and remove fan belt.

4. Remove alternator.

Refitting

5. Attach the alternator lower fixing bolts and nuts.
NOTE: The fan guard is attached to the front fixing.

6. Slacken the alternator adjustment bracket end
attach the alternator 1o the bracket.
NQTE: The fan guard is attached to the adjustment
bracket bolt.

7. Fit the fan belt and adjust the belt tension, see
86.10.05.

8. Connect the wiring plug to the alternator.

9. Connect the battery.

ALTERNATOR DRIVE BELT
Remove and refit 86.10.03

Removing

. Slacken the alternator fixings.
2. Pivot the alternator inwards,
3. Lift off the fan beit.

Refitring

4. Locate the fan belt on the pulleys.

5. Using thealternator slotted fixing, 2djust the f2n belt
tension to give 11 to 14 mm (0.437 to 0.562 in) free
movement when checked midway between the alter-
nator and crankshaft pulleys, by hand.

&, Secure the alternator fixings.

86-—14

ELECTRICAL EQUIPMENT

ALTERNATOR DRIVE BELT

—Check and adjust tension 86.10.05

1. Check by thurb pressure between alternator and
crankshaft puileys. Mavement shouid be: 11 to 14
mm (0.437 10 0.562 in).

If necessary, adust as follows:

2. Slacken the bolts securing the alternator to the
mounting bracket,

3. Slacken the fixings at the 1op and bottom of the
adjustment link,

4. Pivot the alternator inwards or cutwards as neces-
sary and adjust until the correct tension is obtained,
tighten the boit at the top of the adjustment link.

5. Finally tighten the nut securing the bottom of the
adjustment link and the two mounting bracket bolts.

ALTERNATOR—13ACR

Overhaul 86.10,08

Dismantling

l. Withdraw two retaining screws and remove moulded
slip-ring und cover.

2. Note positions of stator winding connections to ree-
tifier connecting pins.

3. Using thermal shunt and lightweight soldering iron
(25 watt), unsolder connections.

4. Note position of cable connectors to rectifier plates,

5. Disconnect cables.

6. Withdraw three hexagon headed screws securing
brushbox and regulator to slip-ring end bracket.

7. Remove brushbox moulding and regulator
assembly.

8.  Slacken rectifier securing aut and remove rectifier.

Brushgear
9. Renew brush and spring assemblies if brushes are
worn to 0.312 in (8 mm).
0. Check brush spring pressure with push-type spring
gauge toend of brush. Spring pressure should be 9 1o
13 0zf (255 to 368 gf or 2.5 t0 3.6 N) when brush is
fush with moulding.

Slip-rings
If necessary, clean slip-rings with petrol moistened
cloth or very fine glass paper.
NOTE: Do not use emery cloth or similar abrasive.

cantinued
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ELECTRICAL EQUIPMENT

ELECTRICAL EQUIPMENT

Further dismantling

L1, Withdraw three through-boits.

12, Separatealternator into Its major COMpONeEnts.

2 Shp-ring end brackel.
b Drive end bracket, rotor, fan and pulley.
c  Stator laminations and windings.

13, Separate rotor from drive end bracket by removing
pulley, fan and shaft key. Press rotor shaft from
bearing.

14, Irspect bearings and if satisfactory pack with grease,
Shell Alvania 'RA’

NOTE: To pack clip-ring end bearing with grease it
is first necessary to remove slip-ring moulding.

. Bearings
Slip-ring end:
15, Unsolder ficld windings from shp-ring mouiding.
16.  Remove slip ring mouiding.
17.  Press bearing from shaft.

Drive end:

18.  Remove circlip and retaining plate from drive end
bearing.

19, Press out bearing,

Reassembly

Reverse instructions | to 19,

ALTERNATOR

—Inspection 2nd testing 86.10.14

Brush gear and stip-ring Inspection

The scrviceabliity of the brushes is gauged by the length
protruding beyond the brush moulding in the fres position.
This amount should exceed 0.3 in (8 mm). I renewal is
necessary care must be taken to replace the leaf spring at
the side of the inner brush.

The surface of the slip-rings should be smooth and free
from grease or dirt. Servicing is confined to cleaning with
a petrol-meistened cloth or finest grade glass-paper.
NOTE: Emery cloth or similar abrasive must not be used.
The slip-rings cannot be machined.

fa)  Bruskreplacement

I.  Remove the small screws securing the brush retain-
ing plales and regulator cables.

2. Replace brushes with new units and refit brush
retaining plates and regulator cables,

3 Brush spring pressure should be checked with a
push-type spring tension gauge. This should indicate
910 13 ozf (25510 368 2f) when brush face is flush
with the moulding.

continucd
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(b} ROTOR—Testing

Equipment required: An ohmmeter, or a 12-volt hatiery
and ammeter A 110-volt a.c. supply and a 15-watrt test
lamp.

1. Connect the ohmmeter bstween the slip-rings.
Resistance shouid be 3.2 obms at 20°C,

2. Alernatively, connect ammeter and  battery
between slip-rings. The ammeter shouid read
approximately 3 amperes.

3. To west for defective insulation between slip-rings
and rotor poles connect the 110-volt supply and 15-
watt test lamp between dlip-rings and rotor poles in
turn, I the lamp lights, the coi} is earthed to the rotor
core. A replacement rotor, slip-ring assembly should
be fitted.

1av
L
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ELECTRICAL EQUIPMENT

SPARK PLUGS

—Remove, clean, adjust and refit 86.35.01

Removing

1. Withdraw [eads by gripping end shrouds. DO NOT
puil teads alone,
NOTE: Remove the hot air pipe for access to the R.H.
plugs as necessary.
2. Using special spanner and tommy bar supplicd in
vehicle tool kit, remove spark plugs and washers.

Cleaning

3 Fitplug in pleg cleaning machine,

4. Wobble plug with circular motien while operating
abrasive blast for a maximum of four seconds.
CAUTION: Excessive abrasive blasting will erode
insulator nose.

5. Change to air blast only and continuc to wobble plug

for 2 mintmurmn of thirty seconds to remove abrasive

grit from plug cavity.

Wire-brush plug threads, open gap slightly.

Using point file, square off electrode surfaces.

Set electrode gap: 0,80 mm {0.030 in).

Test plugs in accordance with cleaning machine

manufacturer’s instructions, If satisfactory, refit

plugs in engine.

[MPORTANT: If new plugs are necessary, refer to

Section 0,5

10.  Examine high tension leads, including ceil 1o dis-
tributor lead, for insulation cracking or corrosion at
end contacts. Fit new leads as necessary.

11.  Inaddion’to correct firing order, high tension leads
must also be fitted in correct relation to each other to
avoid cross firing, Figures in arrowed circles show
plug lead numbers.

12. Leads au distributor cap must be connected as
Hlustrated.

Figures | 10 8 inciusive indicate plug lead numbers.
RH—Right-hand side of engine when viewed from
rear.
L H—Left-hand side of engine when viewed from
rear.

13, When pushing leads on plugs ensure ferrules within
shrouds are firmly seated on plugs. A guide is that
shroud ends are within 6 mm (0.250 in) of metal
body of plugs.

© o
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DISTRIBUTOR

—Remove and refit 86.35.10

Removing

Disconnect battery.

Disconnect vacuum pipe.

Remove distributor cap.

Discennect low tension lead from coil.

Mark distributor body in relation to centre line of
rotor arm.

6. Add alignment marks to distributor and front cover,

i

INOTE: Marking distributor enables refitting in exact orig-
Inal position, but if engine is turned while distributor is
removed, complete ignition timing procedure musi be
followed.

7. Release the distributor <lamp and remove the
distributor.

Refitting

NOTE: If a new distributor is being fitted, mark body in
same relative position as distributor removed.

3. Leads for distributor caps shouid be connected as
illustrated.
Figures 1 to 8 inclusive indicate plug lead numbers.
RH—Right-hand side of engine when viewed from
the rear.
LH—Left-handside of ¢ngine when viewed from the
rear,

9. [f engine has not been turned whilst distributor has
been removed, proceed as follows (instructions 10 to
17).

10.  Fit new 0" ring seal to distributor housing,

11 Turn distribuzor drive until centre line of rotor arm.
is 30° anti-clockwise from mark made on top edge of
distributor body.

12, Fit distributor in accordance with alignment
markings.

NOTE: It may be necessary to align oil pump drive
shaft to enable distributor drive shaft to engage in

slot.

13, Fitclamp and bolt. Secure distributor in exact orig-
inal position.

14.  Cennect vacuum pipe to distributor and low tension
lead to coil.

15.  Fitdistributor cap.

l6.  Reconnect battery.

7. Using suitable electranic equipment, set dwell angle
and ignition timing as follows.

18.  If, with distributor removed, engine has been turned
it will be necessary to carry out the following
procedure,

continued
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ELECTRICAL EQUIPMENT

18, Sel engine—No, | piston to static ignition timing
figure (sce Section 05) on compression stroke.

20, Turn distributer drive until rotor arm is approxi-
mately 30° anu-clockwise from number one spark
ptug lead position on cap.

23, Fitdistributor to engine.

Check that centre Iine of rotor arm is now in Linc with
number one spark plug lead on cap. Reposition dis-
tributor if necessary,

23, If distributor does not scat correcetly in front cover,
oil pump drive is not engaged. Engage by lightly
pressing down distributor while turning engine,

24. Fitclamp and boit, leaving both loose 2t this stage.

25. Turnengine back untii crankshaft pulley static igni-
tion timing mark passes timing pointer on front
cover, then turn engine forward until pointer ajigns
with the static1gnition timing value.

26. Rotate distributor anti-clockwise until centact
POLRtS JUST S1art 10 open.

27. Secure distributor in this position by tightening
clamp bolt.

28.  Connect vacuum pipe to distributor and low tension
lead to coil.

29.  Fitdistributor cap.

30. Reconnect battery.

31.  Using suflabie eiectronic equipment, set dwell angle
and ignition timing as follows:

Ignition timing and dwell angle settings
Ignition timing: Refer to Section 05.
Dwell angle: 26° 10 28° (58 t0 62%)

NOTE: It is essential that the following procedure Is
adhered to. Inaccurate timing can jead to serious engine
damage.

32.  Set ignition timing statically, prior to engine being
run, by basic lamp uming method. (This sequencs is
to give only an approximation in order that ¢ngine
may be run. On no account should engine be started
before this check is carried out.)

33 Start engine and set idling speed to 650 rev/min as
detziled in Section 05.

Set dwell angle as follows;

34, Setselector knob 1o ‘calibraie’ position. Adjust cali-
bration knob to give a zere reading on meter.

35, Couple up Tach-dwell meter to engine following
manufacturer’s instructions.

16,  Set selector knob 1o §-cylinder position and Tach-
dwell selector knob 1o 'dwell’. Adjust distributor
dwell angle by turning hexagon headed adjustment
screw on distributor body until meter reads 26° to
28°. If meter used does not have anLh-cylindzr posi-
tion, set selector knob to 4-cylinder position and
adjust at distributor unti] meter rcads 32° 1o 56°.
Uneouple Tach-dwell meter.

continued

36—124

DEGREES of DWELL

ELECTRICAL EQUIPMENT

Set ignition timing as follows:

37, Couplestroboscopic iming lamp to engine following
manufacturer’s instructions, with high tension lead
aitached into No. 1 cylinder plug lead.

MNOTE: The vacuum pipes must not be disconnected
from the distribulor.

38.  Check distributor clamping bolt is slack and engine
idle speed is 650 rev/min.

39 Check ignition timing. Stroboscopic lamp must syn-
chronize timing pointer and timing mark on crank-
shaft pulley to vaiue indicated in Section 5.

40.  If necessary, adjust timing. Turn distributor clock-
wise to retard or anti-clockwise to advance.

41.  Tighten distributor clamping bolt,

42, Disconnect stroboscopic timing tamp.

NOTE: Engine speed accuracy during ignition timing is of
paramount importance. Any variation from the required
idle speed, particularly in an upwards direction, will lead to
wrongly set ignition timing.

Automatic ignition advance mechanism

The distributor incorporates two automatic ignition
advance mechanisms—a vacuum-controlled unit related
1o carburetter choks depression and a centrifugatly-con.
trolled unit related to engine speed. Both units ares con-
nected to the comtact breaker assembly, and operate
independently, progressively moving the contact breaker
through a small arc about the cam.

A loss of engine performance, particularly a sudden loss,
could be due to 2 malfunction of sither of the automatiic
advance mechanisms, and where suitable electzonic 2ngine
tuning and testing equipment i¢ available, both units can
be checked against the figures detailed in Section
05—Engine Tuning Data.

The test should commence at maximum advance condi-
tions and be checked during deceleration,
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DISTRIBUTOR
—Qwerhaul §6.35.26

NOTE: Four slightly varying designs of distributor may be
fitted. The insiructions below are gencrally applicable to
all units unless otherwise stated.

Dismantling

1. Unclip and remove distributor cap.

2. Withdraw rotor arm and felt lubricating pad.

3. Remove contact spring or remove the nut and lift off
the insulating bush together with the low tension and
capacitor Jeads.

4. Remove the Quikafit contact set.

5 Rcmove the capacitor.

6. Remove the dwell angie adjuster screw and spring.

7.  Remove the carth lead from the centrifugal advance
cover-plate.

8. Remove the vacuum unit and grommet.

9. Remove the contact breaker base plate.

10. Remove the centrifugal advance cover-plate.

11, Carefully withdraw the two springs from the cen-
trifugal advance unit.

12.  Removethe screw from inside the cam and 1ift off the
cam and cam foot.

13, Remove the two weights.

14, Drive out ths pin sccuring the driving gear and
remove the gear and tab washer.

15. Check all parts for wear or damage and replace as
NECCSSary.

Assembling

16. Recassembie the distributor by reversing the dis~
mantling instructions.
MNOTE: [t will assist reassembly if the vacuum
advance lever is located to the base plate by the
Quikafit contacts before the vacuum unit is secured
to the distributor body.

17.  When fiting the centrifugal governor springs, take
care aot Lo stretch them,

18, When fully assembled the pointscan beset to a clear-
ance of 0,35 10 0,40 mm (0.014 10 0.016 in) as an
initiat guide before refitting to the engine.

NOTE: Itis most imporiant that the dwell angle is adjusted
to 26° to 28° using specialized equipment when the dis-
tributor bas been refitted.
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DIFFERENTIAL LOCK [LLUMINATION LAMP

—Remove and refit 86.45.42

Removing
I. From behind the fascia withdraw the warning light
bult.

2. Gently press the warning lamp body forward until it
<an be withdrawn from the fascia.

Reftting

3. Reverse instructions | and 2, ensuring that the locat-
ing lugs are correctly positioned.

BRAKE FAILURE
WARNING/TEST BULB

— Remove and refit 86.45.69

Removing

. Depress the lower edge of the rocker switch (‘on'
position) and insert the blade of a screwdriver
between the exposed upper edge of the rocker switch
and the switch body.

2. Gently prige off the rocker switch to expose the bulb.

3. Unscrew the bulb,

Refitting

4. Fita new bulb.

5. Press the rocker switch into position in the switch
body,

0093
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ELECTRICAL EQUIPMENT

STARTER MOTOR

—Remove and refit 86.60.01

Removing

1.

Place the car on 2 sultable ramp.

2. Disconnect the battery.

3. Disconnect the ieads from the sclenoid and starter
motor and remove the exhaust beat shield where
fitted.

4. Remove the two bolts securing the starter motor 1o
the flywheel housing.

5. Remove starter motor from underneath the vehicle.

Refirting
6. Reverse the removal procedure.
7. Tighten the bolts securing the starter motor to

cylinder bleck 1o a torque of 4,010 4,9 kgf m (30 10
35 1bf f1),

STARTER SOLENOID

—Remove and refit 86.60.08

Removing

1.

Place the car on a suitable ramp.

2. Disconnect the battery.

3. Disconnect the leads from the solenoid and starter
motar.

4. Remove the two bolts securing the starter motor to
the fiywheel housing.

5. Remove the starter motor {rom underneath the
vehicie.
NOTE: The starter solemoid s integral with the
starter motor, Refer to the starter motor overhaul
procedure for dismantling.

Refitting
6. Reverse the removal procedure.
7. Tighten the bolts securing the starter motor to

cylinder block 10 a torque of 4.0 to 4.9 kgf m {30 to
35161 f1).

56-—18

STARTER MOTOR—Lucas 3M100PE

—Overhaul 86.60.13

Dismantling

1.
'

b

Remove the starter motor, see 86.60.01.

Remove the connecting link between the starter and
the solenoid terminal ‘STA"

Remove the solenoid from the drive end bracket.
Grasp the solenoid plunger and lifi the front end to
release it from the top of the drive engagement lever.
Remove the end cap seal.

Using an engineer’s chisel, cut through a number of
the retaining ring claws until the grip on the arma-
ture shaft is sufficienily v.lieved to ailow the retain-
ing ring to be removus.

continued

Remove ihe two through-balts.

Partially withdraw the commutator end cover and
disengage the two fisld coil brushes from the brush
box.

Remove the commutator end cover.

Withdraw the yoke and feld coil assembly.

Remove the retaining ring from the drive engage-
ment lever pivol pin, using the method previously
describe.d.

Withdraw the pivot pin.

Withdraw the armarture.

Using a suitabic tube, remove the collar and jump
ring from the armature shaft.

Slide the thrust collar and the roller clutch drive and
lever assembly off the shafr.
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Inspecting

Clutch

16.  Check that the cluteh gives instantaneous take-up of
the drive in one direction and rotates easily and
smoothly in the other direction.

17.  Ensurc thai the cluich is free to move round and
along the shaft splines without any tendency to bind.
NOTE: The roiler clutch drive is sealed in a rolled
sieel cover and cannot be dismantied.

18, Lubricate ali clutch moving parts with Shell SB 2628
grease for cold and temperate climates or Shell
Retinax ‘A’ for hot climates,

Brushes

19, Check that the brushes move freely in the brush box
moulding. Rectify sticking brushes by wiping with a
petrol-moisiened cloth.

20.  Fit new brushes if they are damaged ar worn to
approximately 9.3 mm (0.375 in).

2t. Using & push-type spring gauge, check the brush
spring pressure. With new brushes pushed in until
the top of the brush protrudes about 1.5 mi {0.065
in) from the brush box moulding, the spring pressure
reading should be 1,0 kgf (35 ozf).

22, Check the insulation of the brush springs by con-
necting a 110V a.c. 15W test jJamp betwesn a clean
part of the commutator end cover and each of the
springs in turn. The lamp should not light.

Armature
23.  Check the commutator. If cleaning only is necessary,
usc & flat surface of very fine glass paper, and then
wipe the commutator surface with a petrol-mois-
tened cloth.
24 Ifnecessary, the commutator may be machined pro-
viding a finished surface can be obtained without
reducing the thickness of the commutatar copper
betow 3,5 mm (0.140in), otherwise 4 new armature
must be fitted. Do not undercut the insulation slots.
Check the armature insulation by connecting 110V
a.¢. 1 5W test lamp between any one of the commu-
tator segments and the shaft. The lamp should not
light: if it does light, fit a new armature.

[
A

continued
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Field coil Insulation

26.

27.

28.

29,

30

Disconnect the end of the field winding where it i3
riveted 1o the yoke, by filing away the riveted over
end of the connecting-eycitt securing rivet, suf-
ficient 1o enabie the rivet to be tapped out of the yoke.
Connecta 110V a.c. | 5W test lamp between the dis-
connected ¢nd of the winding and a clean part of the
yoke,

Ensure that the brushes or bare parts of thair flexi-
bles are net touching the yoke during the test.

The lamp should not light: if it does light, fit @ new
field coil assembty.

Re-secure the end of the field winding 1o the yoke.

Field coil continuity

31.

32.

Connect a 12V battery-operated test lamp between
each of the brushes in turn and a ¢lean part of the
yoke.

The lamp should light; if it does not light, fit a new
field coil assembly.

Solemoid

33.

34,

35,

36.

Disconnect all cables from the solenoid terminals
and connectors.

Connect a 12V battery and a 12V 60W test lamp
between the solenoid main lerminals. The lamp
should not light; if it does light, fit new solenoid con-
tacts or a new solenoid complete.

Leave the test lamp connected and, using the same
12V battery supply, eaergize the solenoid by con-
necting 12V beiween the small solenoid operating
Lucar terminal biade and a good carth point on the
solenaid body.

The solenoid should be heard to operate and the test
lamp should light with full brilliance, otherwise fit
new solenoid contacts or a new soi¢noid complete.

Reassembling

37
38,

39,

41.

Reverse instructions 1 to 15, including the foliowing:
Fit the commutator end cover before refitting the
solenoid to facilitate assembly of the block-shaped
grommet which, when assembled, is compressad
between the yoke, solenoid and fixing bracket,
Ensure that the internal thrust washer is fitted 1o the
commutator end of the armaturs shaft,

Tightening torques:

Through-bolis 1.1 kgf m {8.0Ibf ft}.
Selenoid fixing stud nuts 0,6 kgf m (4.5 1bf ).
Sotenoid upper terminal nuts 0.4 kgf m (3.0 1bf f1).
Set the armature end-float by driving the retaining
ring on the armaiure shait into a position that pro-
vides 2 maximum of 0.25 mm (0,010 in) clearance
between the retaining ring and the bearing bush
shoulder,

RCHT
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CHOKE WARNING LIGHT SWITCH

—Remove and refit 86.65.53

Remoying

I. Disconnect the battery.

2. Disconnect the electrical leads from the choke
switch.

3. Releasc the clip securing the switch to the choke
cable.

4.  Remove the switch.

Refitting

3. Cheek that the choke inner cable is adjusted to pro-
vide 2 minimal ¢learance behind the knob when the
knob is pushed in.

6. Check the switch to ensure that the spring loaded
plunger projects and is free to move in the switch
body.

7. Pull out the choke knob and locate the switch opera-
ting plunger in the centre hole in the sleeve of the
choke outer cable; the two locating dowels engage in
the outer holes.

8. Secure the switch in position and tighten the secur-
ing bolt and locknut. Ensure that the bolt is not over-
tightened to the extent where it will cause the
plunger to jam.

9. Connect the switch leads.

10, Conmnect the batiery.

11.  Check switch and light operation.
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OIL PRESSURE WARNING SWITCH

—Remove and refit §8.25.08

Removing

. Disconnect the batiery.

2. Disconnect the electrical lead from the switch.
3. Unscrew the switch unit.

4. Remove the switch and scaling washer.

Refitting
5. Reverse the removal procedure, using a new sealing
washer.

COOLANT TEMPERATURE TRANSMITTER

—Remove and refit 88.25.20

Remorving

1. Disconnect the battery.

2. Disconnect the electrical lead from the transmitter
and (later models} the air cleaner hose.

3. Remove the transmitter from the inlet manifold.

Refitting

4. Reverse the removal procedure, using a new joint
washer,

SPEEDOMETER CABLE

—Remove and refit
Cable compiete 1,2, 4, S and 6 $8.30.06
inner cable 1,2, 3and 6 88.30.07

Removing

I. Withdraw the instrument panei and disconoect the
speedometer cable from instrument.

2. Withdraw the speedometer cabic end into the engine
compartment.

3. Withdraw the inner cable from the outer.

4. Detach the speedometer cable grommets from the
securing ciips at the engine, Aywheel kousing, chassis
sidemember and transfer gearbox.

5. Disconnect the cable at the gearbox.

Refitting

6. Reverse instructions 1 ta 5 as applicable.
When replacing the inner cable, grease sparingly
with general-purpose grease. Ensure that the inner
cable is engaged in the drive slot at the gearboz.
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CENTRE POWER TAKE-OFF

— Description

A cenire power lake-off, marketed by Messrs. Fairy
Winches Lid, South Station Yard, Whitchurch Road,
Tavisiock, Devon. fits to the rear of the transfer gearbox,
replacing the cxisting mainshaft rear bearing housing. It
is secured by the bearing housing bolts and operated by a
slider control situated above the gearbox cover by the
driver’s seat.

CENTRE POWER TAKE OFF

~~Remove and refit 90.15.02

Remaovring

1. Remove the exhaust heat shield and silencer.-

2. Disconpect any bel: drive 10 the power take-off
pulley.

3. Remove the cotter pin to disconnect the control rod.

4. Remove Lhe bolts securing the power take-off unit to
the transfer gearbox.

5. Lift off the power take-off unit.

Refitting

6. Renew the gasket if damaged.
7. Reverse instructions 1 to 5, ensuring that the power
take-offis in the disengaged position before refitting.
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SERVICE TOOLS

Service Taols mentioned in this Manuval must be obtained direct from the tool manufacturers:

Messrs. V. L. Churchill & Co. Ltd,,

P.O.Box 3,

London Road,

DAVENTRY,

MNorthants,

England.

Telephone: 03-272 4441

Telex: 31326

Tetegrams: Garaquip Daventry Northants Telex

“ Zenith Carburetter Co. L1d.,

Honeypot Lane,

STANMORE,

Middlesex,

England.

Telephone: 01-204 3388

Tetex: 23571

Telegrams: Zenicarbur, Norphone, London

Taol Na. Description

ENGINE

605351 Connecting red guide rods

605350 Gudgeon pin remover-replacer main
tool

183G 11350 Gudgeon pin remover-replacer

18GI15E Gudgeon pin remover-replacer
adaptor

18G 537 Gudgeon pin remover-replacer
torque wrench

18GG 587 Gudgeon pin remover-replacer
socket spanner

605238 Plastigauge -

RO 1014 Rear main oil seal guide

276102 Valve spring compressor

274401 Valve guide remover

600959 Yalve guide drift

605774 Distance piece for 600959

FUEL SYSTEM

605330 Carburetter balancer

MS80 Mixture adjusting tool (Zenith Nao. B25860)

B 25243 Idie speed adjusting tool

CLUTCH

18G 79 Clutch centralizing toot

continued
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Tool No. Description

GEARBOX

RO ;003 Primary pinion centralizing toc!

18G 134 DG Oil seal and leed ring assembly 100l

183G 134 (550) Assembly tool far 18G 134 DG

18G 1335 Reverse shaft extractor

R 1004 Mainshaft spacer extractor

18G 284 Impulse extractor (geaeral purpose
tool)

18G 284 AR Layshafi bearing extractor

18G 47 General purpose press

18G 47 BA Layshaft bearing remover adaptor

RO 1003 Durmmy shaft intermediate gears

18G 47 BB Gearbox differential bearing
extractor

FRONT AXLE AND FINAL DRIVE

601763 Ball joint extracior
18G 1349 Hub oil seal fitting tool

FRONT SUSPENSION
506435 A Hub nut spanner

Refer to the main Repair Operation Manual for derails of
tools that are common 10 all Land-Rover models
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