PREFACE

This Workshop Manual has been compiled in an endeavour to assist service personnel
responsible for maintenance and overhaul, in properly maintaining the high standard of
engincering achieved in the production of Rolls-Royce and Bentley motor cars.

The book is copiously illustrated with photographs and orthographic reproductions
which are suitably annotated in order to provide quick reference with minimum searching.

Although all information contained in the Manual was correct when going to print.
modifications which may subsequently develop will be kept up to date by means of Service
Bullctins.

[nformation given in the latest Bulletin will supersede that given in the Section of the
Manual to which it refers, until such times as the Manual is re-issued with the necessary
amendments.

[nstructions for the maintenance and overhaul of the S2 engine and the Refrigeration
Systems fitted to the Rolls-Royce and Bentley cars are contained in individual volumes.
Special Workshop Tools referred to in these publications and the Workshop Manual
are listed and illustrated in a further publication.

Personnel of Rofls-Royce Service Departments at Hythe Road, Willesden, London
N.W.10. and at Pym’s Lane, Crewe, are always prepared to answer queries or give advice
on individual servicing problems. but it will assist them if queries are accompanied by
the chassis number of the car.

Information contained herein applies to the following cars:

Rolls-Royce Bentley

Silver Cloud S1

Siiver Cloud Long Wheel|base S1 Long Wheelbase
Silver Cloud II S2

Silver Cloud 11 Long Wheelbase S2 Long Wheelhase
Phantom ¥ Continental S1

Continental 52

The foliowing publications are available for reference in conjunction with this Manual:

TSD 471 Automatic Gearbox Service Manual

TSD 720  Car Interior Cooling Systemn. Boot Unit

TSD 721 Rolls-Royce Silver Cloud IT and Bentley S2 Engine Manual
TSD 723 Air Conditioning System. Underwing Unit

TSD 727  Workshop Tools

TSD 744  Air Conditioning System. O.M.C. Refrigeration Unit
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CHAPTER A

GENERAL INFORMATION

SECTION Al

Engine
Type
Bore
Stroke
Cubic capacity (piston displacement)
Cempression ratio
Standard S| and Long Wheelbase 81 cars

Bentlev Continental S1 cars

Suspension of the engine and gearbox

Cylinder Block
Type
Material

Cylinder Head

Type
Material

Crankshaft
Material

Number of Journals
Balance weights

Crankshafi vibration damper

SPECIFICATION —S1 CARS

Six cylinders, in line, with overhead inlet and side exhaust valves.
3750 in. (95-3 mm.}

4-500 in. (114-3 mm.)

298 cu. in. (4887 c.c.)

66 : 1 (early)
R0 : 1 (late)
7-25: | (early)
B-00 : 1 {late)

The engine and gearbox are of unit construction. The unit is
flexibly meunted on rubber at three points.

Monobloc casting, integral with crankcase.

Cast iron with fuli length. high phosphorus iron cylinder liners.
Phosphor-bronze exhaust valve guides.

Detachable, 6-port type

Aluminium alloy, with nickel chrome steel inlet valve seat inserts
and cast iron inlet valve guides.

Nitride hardened chrome Molybdenum steel.
balanced.

Dynamically

Seven
Integral with shaft

Internal. Combined spring-drive and friction-type damper.

Al



Chapter A

Main Bearings

Number off
Type

Pistons

Material
Number of rings

Connecting Rods

Type
Material
Big-end bearings

Camshaft

Material

Number of journals
Bearings

Thrust taken

Drive

Valve Gear

Inlet valves

Exhaust valves
Valve tappets

Lubrication System

General

Type

High pressure supply
Low pressure supply
Sump capacity

Oil pump

Qil pressure relief valve
0il filter

Seven

Copper, lead-indium lined thin steel shells with ‘pre-sized” bores
to suit diameter of crankshaft journals.

Aluminium alloy, split skirt.

Three compression and one Duaflex oil scraper. Top compression
ring chremium’ plated.

*H’ section. Fully machined and balanced.

Chrome Molybdenum steel.

Copper, lead-indium lined thin steel shells with *pre-sized’ bores
to suit diameter of crankpins.

Case hardened nickel steel
Four

Four Babbitt lined steel shells
Front

Helical tooth gears

Overhead push rod operated. Dual springs. Gland packing to
control lubrication.

Side. ‘Brightray’ heat-resisting faces to prolong life.
Barrel type, flat face.

High pressure feed to crankshaft, connecting rod and camshaft
bearings and to the distributor drive skew gearing. Dual ail
relief valve providing a positive low pressure o1l supply to the
engine gears and to the hollow valve rocker shaft from which
valve rockers, push rods, tappets and cams are lubricated.

Pressure throughout

25 lb/sq.in. (approximate)

5 lb/sg.in. (approximate)

2 galls. (Impertal), 2-4 galls. (U.S5.A.). 9-1 litres.

Spur gear type with floating intake strainer.

Dual type, controlling both high and low pressure feeds.
“British® Full-Flow type
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Fuel System
Carburetters
Early S1 cars

Late 81 and Bentiey Continental S1 cars

Air cleaner

Fuel pumps

Fuel tank capacity
Fuel strainers

Fuel gauge

Cooling System
Coolant capacity

Pump

Fan

Fan diameter

Pump and fan drive
Radiator matrix

Radiator shutters

Coolant temperature control

Temperature indicator

Coolant

Propeller Shaft

Rear Axle
Type

Final drive

Pinion teeth
Crown wheel teeth

Ratio
Standard S/ cars
Bentley Continental S1 cars

Oil capacity of casing

Chapter A

Two S.U. HD 6 diaphragm type. Automatic choke for cold
starting.

Two S.U. HD 8 diaphragm type.
startmg,

Mesh or oil bath

S5.U. twin electric type 'L’

I8 galls. (Imperial}. 21-6 galls. (U.S.A.), 81-8 litres.

Main fuel strainer mounted on the side frame member in front of
the fuel tank. Small gauze strainer at the carburetter inlets and
in the fuel pumps.

Automatic choke for cold

Eiectric. Registers when the ignition switch is "ON",

28 pints (Imperial}. 33-61 pints (U.S.A.), 1591 litres.
Centrifugal

Five blades

17% in.

‘Vee'-belt

Film type

Fixed

The pressurised system operated at 7 Ibjsq.in. applies to S!
refrigerated cars only. The coolant on all §I cars is circulated
by a centrifugal pump. A therntostat valve is fitted to a by-pass
Now pipe to direct coolant from the pump back to the engine,
by-passing the radiator matrix when the engine is cold.

This instrument is meunted on the facia and operates when the
ignition is "ON".

An inhibited solution of Ethylene Glycol (BSS 3150

Divided type, having a ball and trunnion universal joint. The shaflt
is supported in the centre by a flexibly mounted ball race.

Hypoid bevel gears with semi-Aoating half-shafts.
Through a hypeid crown wheel and pinicn.
Twelve

Forty-one

342: 1

292
|} pints
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Chapter A

Brakes
Footbrake

Handbrake

Brake shoe linings

Friction lining area (4 brakes)
Handbrake lever

Servo Motor

Lining
Cam angle

Front Hubs
General

Wheels and Tyres
Wheels
Rim-wheel

Tyres
Standard S1 cars

Bentley Continental S cars (early)
Bentley Continental S| cars (late)

Steering

Type

Steering unit

Drive

Steering wheel diameter

Steering box gear ratio
Standard S| cars
Bentley Continental S1 cars
Power assisted S1 cars

Suspension
Front

Rear

Front shock dampers
Rear shock dampers

Servo-assisted hydrostatic brakes, hydraulic operation on the
front wheels, hydraulic and mechanical on the rear wheels.

Operates through a mechanical linkage to the rear wheels.

Mintex M 14 or Ferodo DS2

240 sq.in. (1548 sq.cm.)

Twist grip barrel type

The servo motoer operates on the principle of the dry disc clutch.
The lined friction plate is driven from the gearbox output shaft
at approximately one fifth of the propeller shaft speed.

Ferodo DMS3

S1 cars (early) 52 deg. — single master cylinder.

S1 cars (late) 47 deg. — twin master cylinders.

Two taper roller bearings

Bolted on pressed steel wheels with covering discs.
Well-base rims, 15-000 in. » 6-000 in.

8:20 in. < 131in.
7-60in. < 15 in.
800in. - 1Sin.

Power assisted or manual
Cam and roller
Right-hand or left-hand
18 1n.

2060 |
18-7: 1
18:7: 1

Independent, incorporating coil springs. hydraulic shock dampers
and torsion rod stabiliser.

Semi-elliptic leaf springs in combination with controllable
hydraulic shock dampers. An axle control rod is fitted which,
together with the road springs, takes the torque and brake
reaction.

Rolls-Royce hydraulic double acting.

Rolis-Royce hydraulic double acting. Controllable through a
switch on the steering column.

A4



Chassis Frame

Type

Jacking System
Type

Battery

Make and type
Voltage
Capacity

Earth

Ignition Distributor
Make and type

Rotation
Advance mechanism
Firing order

Ignition Coil
Make
Sparking plugs

Standard 81 cars {early)
Bentley Continental S! and later S1 cars

Generator

Make
Type

Maximum output

Drive
Voltage regulator and cut-out

Starter Motor
Make and type

Cranking speed

Rotation
Pinion Aywheel ratio

Chapter A

Box section throughout, with all welded joints.

Smith Bevelift jacks

Either P & R Dagenite — 6HZP 9/GZ or Exide 6XCV 9/L.
12 volts

57 ampere-hours

Negative to chassis frame

Delco-Remy. Twin contact breaker with synchronised contact
breaker arms

Clockwise
Automatic (centrifugal governor)
1,4,2,6,3, 5

Lucas or Delco-Remy

Lodge CLNP or Champion RN §
Lodge CLNP or Champion N 5

Lucas

Early cars C47PV
Late cars C48

Early cars 30 amperes 13-5 volts
Late cars 35 amperes 135 volts.

Adjustable ‘Vee'-belt
Lucas RB 310, current voltage type

Lucas M-43G. 12 Volt with Rolls-Royce built-in planetary
reduction gear. Qverall reduction 18:05: 1.

80-160 engine r.p.m,
conditions).

Clockwise

14/115

(under normal temperature c¢limate
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Horns
Make and type

Direction Indicators
Make and type

Headlamps

Make and type
General

Fog Lamps

General
Fuse Box

General

Car Heater

De-mister and De-icer

Windscreen Washer
Make
General

Windscreen Wipers
Make

General

Lucas WT 618, Twin Wind-tone

Lucas FL 5. Flashing type indicators

Lucas RL 700

The headlamps are controlled by two switches, the master switch
on the switchbox and a foot-switch for *beam’” selection. A
small red warning lamp. mounted in the speedometer. is
illuminated whenever the headlamps arc on the DRIVING
BEAM (full on).

Twin fog lamps are fitted which incorporate the front FLASHER
element. These are double flament pre-focus type bulbs.

The iarge fuse box carries eight fuses. Each circuit fuse is one
strand of No. 28 S.W.G. tinned copper wire. The small fuse
box carries the horn fuse. This is a cartridge type fuse of
25 amp. rating.

Alloy heal exchanger under the right-hand front wing ducted to

slots under the scuttle and to an outlet in the Aoor of the
rear compartment at the back of the front seat.
The later S1 and Continental cars were fitted with two
manually-operated water taps. and two modified vacuum
controlled water valves, in order to provide a2 more efficient
means of interior temperature control.

Alloy heat exchanger under the left-hand front wing delivering
hot or cold air to the windscreen. The rear window is electrically
heated. controlled by a switch on the parcel shelf.

Lucas Screen-jet
Yacuum operated
Special liquid has a low surface tension and anti-freeze properties.

Lucas DR 1 {early cars)
Lucas DR 3 (later cars)
Electrically operated. Two-speed. self-parking.
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Radio
Make and type Radiomobile
4300. All wave radio
Early S| cars 200 <« B. Medium and long wave radio

[ 202 ¥ B. Medium wave radio

200 RB. Medium and long wave radio
Late S§1 cars 202 RB. Medium wave radio
230 R. Medium and short wave radio

Body

General Steel and light alloy stressed skin construction, the floor being
an integral part of the body, to ensure optimum strength
and rigidity consistent with lightness.

Dimensions

Wheelbase
Standard S! and Bentley Continental §1 cars 10 ft. 3in. (312-4 cm.)
Long Wheelbase S1 cars 10 ft. 7in. (322:6 cm.)

Track, front
Standard Sl, Bentley Continental S1 and 4 ft. 10 in. (147-3 cm.)
Long Wheelbase 51 cars

Track, rear
Standard 51, Bentley Continental S1 and 5ft. 0in. (152:4 cm.)
Long Wheelbase 51 cars

Overall length (including bumpers)

Standard 5! cars 17 ft. 8 in. (539-5cm.)

Long Wheelbase S1 cars 17ft. 11§in. (548 cmn.)

Bentley Continental 8! cars 17 ft. 23 in. (524-5cm.)
Overall width (over wings)

Standard S1 cars 6 ft. 21 in. (18%-2 cm.)

Long Wheelbase S cars 6f1. 23 in. {1898 cm.)

Bentley Continental S1 cars Sft. 114 in. (181-6 cm.)

Overall height (unladen}
Standard S1 and Long Wheelbase S1 cars 5Tt 4tin. (163 cm.)

Bentley Continental S1 cars STIt. 41in. (162-6 cm.)
Turning circle diameter
Standard S1 cars 41 ft. 8in. (1227 m.)
Long Wheelbase 81 and Bentley Continental 43 ft. 0in. (13-1 m.)
S1 cars
Weight, kerbside
Standard S1 cars 40 cwt. (approximate) (2032 kgs.)
Long Wheelbase 81 cars 41} ewt. (approximate) (2108 kgs.)
Bentley Continental S1 cars 38 cwt. (This value is approximate to the mean weights of

various bodies).
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SECTION A2

Engine

Cooling System
Coolant capacity
Pump

Fan

Pump and fan drive
Radiator matrix
Radiator shutters

Coolant temperature control

Temperature indicator

Coglant

Propeller Shaft

Rear Axle
Type
Final drive

Pinion teeth
Standard S2 cars
Bentley Continental 32 cars
Phantom V cars

Crown wheel teeth
Standard 82 cars
Bentley Continental 52 cars
Phantom ¥ cars

Ratio

Standard 32 cars
Bentley Continental 82 cars
Phantom V cars

Oil capacity of casing
Standard S2 cars
Bentley Continental 82 cars
Phantom V cars

SPECIFICATION — .52 CARS

Engine data appears in TSD 721

21 pints {[mperial), 25-21 pints (U.S.A.}. | 1:93 litres,
Centrifugal

Five blade

Twin adjustable *Vee'-belts

Film type

Fixed

Pressurised system working at 7 Ib/sq.in. Coolant circulation by
centrifugai pump thermostatically controlled by a by-pass
thermostat valve.

On instrument panel. Electric, registers when ignition switch
is ‘'ON".
An inhibited solution of Ethylene Giycol {BSS 3150).

Divided type. having a ball and trunnion universal joint and two
needle roller universal joints. The shaft is supported in the
centre bv a flexibly mounted ball race.

Semi-floating

Through a hypoid crown wheel and pinion

13
t3
9

40
38
33

308:1
2:02:1
3-89:1

13 pints
| § pints
{4 pints
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Brakes

Footbrake

Handbrake
Brake shoe linings
Friction lining area (4 brakes)

52 cars
Bentley Continental 52 cars

Handbrake lever

Servo Motor

General

Servo motor lining
Cam angle
82 cars
Bentlevy Continental 82 cars

Front Hubs

CGieneral

Wheels and Tyres
Wheels
Rim wheels

Tyres
Standard 52 cars
Bentley Continental 82 cars
Phantom ¥ cars

Steering

Type

Steering unit

Drive

Steering wheel diameter

Suspension
Front

Rear (except Phantom ¥)

Phantom ¥

Chapter A

Power assistance provided by a servo motor,

Independent twin hydraulic system with additional mechanical
linkage (o rear shoes.

Mechanical to rear wheels

Ferodo D82 or Mintex M [4

240 sq.in. (1548 sgq.cm.)
304 sq.in. (1960 sq.cm.)

Twist grip barrel type

The serve motor operates on the principle of the dry disc clutch.
The lined friction plate is driven from the gearbox final shaft at
approximately one-fifth of the propeller shaft speed.

Ferodo DM3

37-5 deg. — twin master cylinders
47 deg. - - twin master cylinders

Two taper roller races

Bolted-on pressed steel wheels with covering discs.
Well base rims. 6.« 15-00in.

8-201in. = 1500 in.
800 in. > 1500 in.
890 in. > 1500 in.

Power assisted

Cam and rolier
Right-hand or left-hand
17in.

Independent coil spring suspension. hydraulic shock dampers
and anti-roll stabiliser.

Semi-elliptic leaf springs. Controllable hydraulic shock dampers.
A special form of axle control rod is fitted which. together
with the road springs, takes the torque and brake reaction.

The Phantom V is as specified above with the exception of the rear
axle control rod which is not ftted to the Phantom ¥ chassis.
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Front Shock Dampers
Type and make

Rear Shock Dampers
Type and make
General

Chassis Frame
Type

Jacking System
Type

Battery
Make and type

Voltage
Capacity
Earth

Ignition Distributor
Make and type

Rotation
Advance mechanism
Firing order

Ignition Coil
Make

Sparking Plugs
Make and type

Generator

Make

Type

Maximum output

Drive

Voltage regulator and cut-out

Starter Motor
Make and type
Rotation

Flywheel to pinion ratic

Rolls-Royce hydraulic double-acting.

Rolls-Royce hydraulic double-acting.
Centrollable through a switch on the steering column.

Box section throughout. with ail welded joints.

Smith Bevelift jacks

Either P & R Dagenite — 6 HZP 11/9 GZF or Exide —
6 XTHZ 11/L.

12 volts

67 ampere-hours

Negative to chassis frame

Delco-Remy. Twin contact breakers with synchronised contact
breaker arms.

Anti-clockwise
Automatic (centrifugal governor)

Al, Bl, A4, B4, B2, A3, B3, A2
1, 5. 4, 8, 6 3 7. 2

Delco-Remy or Lucas

Champion RN 8, Champion RN 13P or Lodge CLNP.

Lucas

C48

35 amperes, 13-3 volts

Twin ‘Vee'-belts

Lucas RB 310, current voltage type

Lucas M-45G. 12 volts
Anti-clockwise (from front of the engine)
18:1
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Horns
Make and type

Direction Indicators
Make and type

Windscreen Wipers
Make and type

Headlamps
Make and type
General

Fog Lamps

General

Fuse Box
General

Heating, De-misting, De-icing
and VYentilation
General

Windscreen Washer
Make
General

Radio
Make
Type

Chapter A

Lucas WT 618. Twin Wind-tone

Lucas FL 3. Flashing type indicators

Lucas DR 3. Two-speed self-parking

Lucas RL 700

A small red warning light, mounted in the speedometer. is
illuminated whenever the headlamps are on MAIN BEAM.

Twin fog lamps are fitted which incorporate the front FLASHER
element. These are double filament pre-focus type bulbs.

Large box contains eight circuit fuses. Each circuit fuse s one
strand of No. 28 S.W.G. tinned copper wire. Spare fuse wire
is provided on a special holder within large fuse box.

A small fuse box carries the horn fuse. This is a cartridge type
(use of 25 amp. rating.

Alloy heat exchanger under right-hand front wing, delivering
fresh air, heated or at ambient temperature.

Independently operated recirculatory system utilising lower hall
of heater matrix. Rear window electrically heated.

Lucas 521 026
Electrically operated. Special liquid has a low surface tension and
anti-freeze properties.

Radiomobiie

501 TA/VT series for use in Belgium, Denmark. Eire, France,
Germany, Holland, Norway. Sweden and Switzerland.
The 501 TA/VT series radio has both medium and long wave
reception.

502 TA/VT series for use in Spain, Canada. U.S.A. Japan,
Australia and New Zealand.

The 502 TA/VT has medium wave reception only.

230 R. radio for use in Africa. Asia. South America. West Indies.
Italy and Portugal.
The 230 R. radio has medium and short wave reception

Al
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Body

General

Dimensions

Wheelbase
Standard $2 and Bentley Continental 82 cars
Long Wheelbase S2 cars
Phantom V cars

Track, front

Standard $2. Bentley Continental 52 and
Long Wheelbase 52 cars

Phantom V cars

Track, rear
Standard S2, Bentley Continental 52 and
Long Wheelbase 82 cars
Phantom V¥ cars

Overall length (including bumpers)
Standard S2 and Bentley Continental 82 cars
Long Wheelbase S2 cars
Phantom V cars

Overall width {over wings}
Standard 82 and Long Wheelbase S2 cars
Bentley Continental 52 cars
Phantom V cars

Overall height (unladen)

Standard 52, Bentley Continental S2 and
Long Wheelbase 52 cars

Phantom ¥ cars

Turning circle diameter
Standard $2 and Bentley Continental 52 cars
Long Wheelbase 52 cars
Phantom V cars

Weight, kerbside
Standard S2 cars
Bentley Continental S2 cars
Long Wheelbase S2 cars
Phantom ¥ cars

Steel and light alloy stressed skin construction has been
employed, the floor being an integral part of the body.
to ensure optimum strength and rigidity consistent with
lightness.

10 ft. 3in. (3124 em.)
10ft. 7in. {322-6 cm.)
12ft. 1in. (3683 cm.)

4ft, 104 in. {1486 cmn.)

5 ft. 0 in. (154-6 em.)

5ft. 0in. (1524 em.)

5ft. 4in. (162-6 cm.)

17 ft. 78 in. {537-8 cm.)
17 ft. 11%in. (348 cm.)
19 ft. 10 in. (624 cm.)

6ft. 22 in. (189-8 cm.)
6ft. Iin. (1854 cm.)
6 ft. 7in. (2006 cm.)

5ft. 4in. (1626 cm.)

5f. 9in. {1753 em.)

41 ft. 8in. (12-70 m,)
43 ft. ¢ in. (13-1 m.)
48 ft. 9 in. (14-86 m.)}

41-5 cwt. (2108 kgs.)
38 cwt. (1930°5 kgs.)
43 cwt. (2184 kgs.)
50 ewt. (2540 kgs.)

412









CHAPTER B

SPECIAL PROCESSES

SECTION Bl -—-STORAGE

Preparation for Storage

The follewing recommendations are given for
storage for periods of six months or longer. Success
depends upon correct initial preparation, regular
inspection and maintenance. The storage building
should be dry, weli ventilated and preferably heated,

Cars fitted with refrigeration: The refrigeration system
requires no preparation and on no account should
it be evacuated or discharged.

Engine and Chassis — preparation;

1. Run the car for a sufficient mileage to warm-up
the oil in the engine sump, gearbox and back axle.

2. Ensure that the cooling system contains the correct
percentage (25 per cent) of anti-freeze mixture,
Use only an anti-freeze conforming to British
Standards Specification BS.3150 : 1959 (previously
known as British Ministry of Supply Specification
DTD 779 which is approved by Rolls-Royce
Limited and Bentley Molors (1931} Limited. Only
use an anti-freeze mixture marketed by a reputable
manufacturer.

3. Jack up the car and support it on blocks placed
under the lower triangle levers, in linc with the coil
springs at the front and under the centre of the rear
springs. Drain the engine sump and the rear axle,
re-fit the plugs and re-fill to the correct level with
one of the approved Anti-oxidant oils. Attach a
label in sonic conspicuous place on the car as a
reminder that these operations have been carried
out. Run the engine slowly. with a gear engaged,
for a few minutes. Remove and discard the oil
filter element. Do not drain the oil from
the automatic gearbox, but top-up with the

recomimended running oil and ensure that the gear
range selector lever is in Neutral.

4. Drain the fuel tank and run the engine to empty the
fuel system. Remove the covers from the float
chambers of the carburetters, withdraw the floats
and wipe out the chambers; re-fit the floats and
covers. Remove the fuel pump flters, ailow the
pumps to drain, then re-fit the flters. Add twa
gallons of paraffin to the fuel tank, then switch an
the ignition to operate the fuel pumps, thus 6lling
the system with paraffin,

5. Ensure that the tyrcs are inflated to the normal
pressures — do not over-inflate -~ then cover them
to cxclude all light.

6. When the engine is cold, remove the sparking
plugs and inject into each cylinder two fult tabie-
spoons of anti-oxidant oil. Turn the engine, by
means of the starter motor, to distribute the oil on
the cylinder walls. Re-fit the sparking plugs and
screw down lightly.

7. Liberally oil the rocker gear with anti-oxidant oi.

8. Ensure that the handbrake is in the ‘off* position.
9. Remove and clean the battery. Top it up with

distilled water and fully charge it at the normal
rate recommended by the manufacturers.

Recommended Storage Lubricants

B.P. -.- Energol Protective Qil 20
Castrol ... Castrol Storage Oil
Shell . Shell Ensis Qil 452
Mobil ... Infilrex 10% SAE 30
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Periodic Maintenance

1. Inspect the rubber conncclions of the cooling
system. and if they arc found to be unsound.
renew them.

2. Maintain normal pressures in the tvres (do not
over-inflate).

3. Every four to six weeks give the battery a freshening
charge. continuing the charge until the specific
gravity of the electrolyle has remained constant for
about 10-12 hours on each occasion.

Body

1. Wash the body thoroughly and make good any
paint blisters or rust patches to prevent further
deterioration. Polish the paintwork using a good
quality polish such as ~Lifeguard Car Wax’. In
no circumsiances use any pelishing compound
containing amnonia.

t

Thoroughly brush and clean all the carpets,
upholstery and cushions. Spray them with D.[3.T.
or Acrosol and store them in a dry place. Treat
the leather upholstery with an application of
*Connolly’s Hide Food'.

3. If the place for storage 15 dry, leave the car
windows slightly open. If there is any tendency to
dampness, close the car doors and windows and
place some form of anti-moisture preparation
such as Silicage] bags inside the car.

4. Cover the car with a cotton dust sheet. Do not use
a waterprool cover as this induces condensation
which may blister the paintwork.

Periodic Maintenance
. Re-polish the paintwork at regular intervals.

2. Regularly inspect the upholstery, carpets and
cushions for moth damage and if necessary re-spray
with D.D.T. or Aerosol.

3. Renew the anti-moisture preparation if necessary.

Re-commissioning after Storage

Cars fitted with refrigeration: The refrigeration
system should be checked for efficient operation.
If the car has been stored for a fairly long period
it may be necessary to have the system topped-up
with refrigerant before the car is put back into service.

Any loss of refrigerant will reduce the efficiency of
the system and Service Department attention will be
NECLSSUry.

Provided that the car has been stored in accordance
with the recommended procedure, the following points
only should require attention before re-commissioning
for use on the road.

i. Check the tyre pressures and if necessary inflate
to the correct pressures,

]

Fully charge the battery and re-fit it to the car.

3. Drain the engine sump and rear axle and re-fill to
the correct level with the recommended oils
Prime the cylinders with engine oil.  Fit a pew qil
filter clement.

4. Clean the sparking plugs and re-set the gaps.
5. S1 cars. Check the tappet clearances.

6. S2cars. Apply afew draps of oil through the hole

in the contact breaker base plate to lubricate the
distributor shaft bearings.  Lighthy smear the
contact breaker operating cam with grease.
S1 cars. Re-charge the distributor shaft Jubricator
with grease and screw down the cap one or two
turns. Apply one or two drops of engine ot to
the cam lubricator felt pad.

S1 and S2 cars. Remove the rotor and apply two
or three drops of engine oill to the felt wick to
lubricate the automatic advance mechanism.
Clean the contlact breaker points and if necessary
set the gaps. Apply one drop of engine oil 1o the
pivot of cach contact breaker rocker arm.

7. Drain the paraffin from the fuel tank. Disconnect
the inlet pipes from the carburetters. switch on
the ignition to operate the luel pumps and pump
out all the paraffin from the system. Remove all
the covers from the float chambers of the car-
buretters, lift out the floats and mop out the
paraffin, using a lint-free cloth. Re-fit the fioats,
Aoat chamber covers and inlet pipes. Remove
the fuel pump filters to drain the pumps and then
re-fit them in position.

&. Check the generator brushes for freedom of move-
ment in their holders and clean the commutator.

9. S1 cars. Check the level of the oil in the reservoir
for the one-shot lubrication system. Pump the
pedal and ensure that the oil reaches the



lubrication points. Grease the universal joints
and sliding joint of the propeller shaft.

S2 cars. Lubricate all grease points.

. 81 cars with manual steering. check the level of ail

in the steering box.

S1 and 52 cars with power-assisted steering, check
the level of oil in the pump reservoir.

S2 cars. Check the level of oil in the transfer
steering box,
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. Check the level of oil in the shock dampers and

level of fluid in the brake reservoirs.

. Check the brakes and if necessary adjust them.

(il the jaws and pins of the brake linkage.

. Fill the fuel tank and start the engine. Check the

0il pressure and examine for fuel, il and coolant
leaks. Check the level of oil in the automatic
gearbox.

. Check the operation of all instruments. window

lifts. lights and accessories.

SECTION Bl -— SHIPMENT OVERSEAS

Preparation for Shipment Overseas

Short sea journey:

It is unnecessarv to drain the

engine crankcase. gearbox and rear axle.

1.

Long sea journey: I,

Drain al! fuel from the tank and run the engine
until the carburetters are dry.

. Drain the coolant from the radiator. ¢yvlinder block

and car heating system. Rotate all taps in the
cooling system to the ‘ofl” position. Operate the
engine for 15 minutes. using a lead-free fucl, whilst
passing a 100 per cent NaMBT {sodium mercapto-
benzothiazole) corrosion inhibitor through the
engine coolant passages.

Blank off the crankcase breather pipe.

Smiear the exhaust system and all chassis parts
liable to corrosion with “Sozol™ or a similar
corrosien inhibitor.

Cover the radiator and afl chromium parts with
masking tape to prevent accidental damage.
Biank off the exhaust tail pipe.

Fit a fuliy charged battery in the cradle. Do not
connect the battery leads to the terminals: the
leads should be taped.

. Tie alarge warning label to the radiator, indicating

that the coolant has been drained.

Do not drain the automatic
gearbox, but top-up with the recommended oil to
the correct level.
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Drain all fuel from the tank and run the engine
until the carburetters are dry.

Drain the coolant from the radiator, cylinder
block and car heating system. Rotate all taps in
the cooling system to the “off” position. Operate
the engine for 15 minutes, using a lead-free fuel,
whilst passing a 100 per cent NaMBT (sodium
mercaptobenzothiazole)  corrosion  inhibitor
through the engine coolant passages.

Btank off the crankcase breather pipe.
Drain the ol from the engine sump.

Remove the sparking plugs and inject 10 c.c. of
‘Intava’ Inhibiting Qil into each cylinder. Turn
the engine by means of the starter motor and
re-fit the plugs.

Smear the exhaust system and all chassis parts
liable to corrosion with ‘Sozol' or a similar
corrosion inhibitor.

Cover the radiator and all chromium parts with
masking tape to prevent accidental damage.

Fit a new unfilled battery.

. Blank off the exhaust tail pipe.

. Tie a large warning label to the radiator and place

a copy of the following instructions in a promi-
nent position in the front of the ear, or tied to the
radiator.
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Instructions with Car

All Rolls-Royce and Bentley cars are specially prepared
for shipment before despatch

The oil has been drained from the engine of this
chassis and a small quantity of anti-oxidant oil run
into the working parts for protection purposes only.
The quantity of oil is insufficient to permit the engine
to bc operated.

The automatic gearbox is filled to the correct level
with the recommended running oil.

It will be necessary to re-fill the crankcase with the
correct ol before operating the engine.

The rear axle is filled to the correct level with
*Castrol Hi-press §/C’ oil and requires no attention.
The cylinder bores have been treated with an inhibitor
and do not require priming.

The battery is dry and
electrolyte and charging.

requires filling with
The protective covering must be removed from the
engine breather, air silencer and exhaust pipe,
Fill the radiator with suitable coolant and ensure
that the drain taps are properly closed.

81 cars, radiator drain tap, cylinder block drain
tap and heater drain tap.

S2 cars, radiator drain tap and two cylinder block
drain taps.

B4

Before starting the engine: Fill the engine sump with
one of the recommended oils (see Chapter D of the
Workshop Manual).

Starting the engine: Ensure that the gear range selector
lever on the steering column is in Neutral, quadrant
position ‘N’, also that the handbrake is on.

Before starting the cngine, the accelerator pedal
must be depressed to its full extent and then releasad
fully.

This will allow the fast idle cam to position itself in
relation 1o the engine temperature, and so set the
throttle to the correct opening for starting.

Start the engine, lightly depress and then release
the accelerator pedal. This will allow the fast idle cam
to again reposition itself in relation to the engine
temperature and set the throttle to produce a slightly
lower engine speed.

Before taking the car on to the road, allow the engine
to warm-up to its normal operating temperature, at
which the engine will idle at the normal pre-set speed.
During this procedure, an inspection should be made
to ensure that there is no leakage from the fuel, oil
or coolant systems.
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CHAPTER C

AIR CONDITIONING

On early Standard S1 and early Continenral $1 cars,
the air conditioning system is basically similar to
the Intermediate System described below, the main
difference being that a manually operated by-pass valve
15 incorporated in the heater tap (see inset Fig. Cl).

SECTION ClI

All S1 cars and coachbuilt 82 cars are fitted with
variants of this system.

[n the Intermediate System. fresh air 15 drawn
ihrough gauze covered grilles in the front wings and
is boosted by blower motors through a heat exchange
matrix mounted under each front wing (see Tigs.
Cl and C2): the heated air then passes into a transfer
duct below the tacia. The transfer duct 15 divided
obliguely by a longrtudinal separator and air passing
into the duct from the left impinges on this separator
and is directed upwards through the windscreen
de-misting slots; arr moving rom the right s directed

AlR INTAKE

EATED AIR TQO DE~-MISTERS

ESH AIR INTAKE

ITERIOR HEATING

On these early cars. the heater p and by-pass
valve is mounted on the right-hand side of the car,
to the rear of the blower motor housing: on later cars,
the heater tap is adjacent to the de-mister tap on the
left-hand side of the car.

INTERMEDIATE SYSTEM

downwards to heat the car interior.

The separator consists of a thin aluminium shield
which allows transference of heat between the De-
misting and Heating Systems and provides a further
degree of heat control. For example. with the
de-mister on ‘cold” and the heater on “hot’. the
de-misting air will be slightly warmed by heat trans-
ference through the separator,

Adr passing through the right-hand (heater) matrix

Is also ducted through an extension tube to provide
venlilation for the rear of the saloon

DE-MISTING {IFFTTED)

A 525

Fig. C1 Early System as fitted to early Standard 51 and early Contincental S1 cars

Ct
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On S1 and Continental S2 cars, the rear outlet grille
is fitted below the driver’s sedt; on Long Wheelbase
Salocns, the outlet grille is Auted at the base of the
division wall and a buiterfly valve is incorporated in
the transfer duct. Thus. on Long Wheelbase Saloons.
the main How of warm air is to the rear compartment,
but by opening the butterfly vahve the driver mugy
disert some of the heated air to the front compartment
for his own comfort.

Phantom ¥V cars arc provided with additional
matrices below the rear scat, together with a recrreula-
tory blower motor (see Fig. C2). The extension duct.
which provides the rear compartment with fresh
air. is connected to the main ducting forngrd of the
heater matrix and thus the atr entering (he compart-
ment remains at ambient temperature unlil it is drawn
into the recirculalory heater below the rear seat. The
extension duct contains a two-speed biower motor
to boost rear compartment ventilation when required,

Staie air is exhausted from the car interior through
the water drain holes in the door cavitics and via the
parcel shell through apertwes in the ooy of the
luggage boot.

Y 4 AlR INTAKE

LESH AIR INTAKE

EATED AIR TO DE-M)

EATED AIR TO INTERIOR

The air intakes are positioned n the front wings so
that the forward motion of the car constantly forces
air through them. Most of thus air passes straight
through the rear aperture of the air scoop but the
overspill flows through the ductung into the car
interior without any assistance from the blower
noLors.

Sitvated at the forward cnd of the ducting is a
vacuwim operated butterfy valve which prevents air
from Bowing inte the ducting when sentilation s not
required. The butterfly valve an the de-nuster side is.
however. perforated by a 2 in. diameter hole and when
the valve js closed, this hole allows a small current of
ait to fow over the windscreen whilst the car is in
maotion.

The heat exchange matrices are supplied with hot
engine coolunt by vacuum operated taps. These aps
and the vacuum operated  valves are actoated by
mduction manifold depression and are contrelled.
together with the blower motors. by mulli-purpose
switehes on the facia or division.

©Omn late 51 cars and all coachbuilt 82 cars, cach
vacuum tap soprovided with a by-pass which s

SWITCHES

:

J

? BLOWWER
MOTOR

AND
MATRIZES

>,

.

AT

Fig. C? Intermediate System (shown in the form used on Phantom V cars). Yariants of this system are fitted to coachbuilt
52 cars and to S1 cars other than early Standard 51 and early Continental St cars
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The unit is controlled by two rotary switches
mounted on the facia and marked UPPER and
LOWER.

The UPPER switch vontrols the fresh atr ventidation
and has eight positions  “OH” (vertical). four clock-
wise positions which control the Heating Svsten and
three anti-clockwise positions which control the
Relrigeration (if Hueed).

The LOWER switch controls the recirculatory
system and has five positiens in addition to *Of”. The
three clockwise positions control the Heating System
and the two anti-clockwise positions control the
Refrigeration (if fitted).

Upper Airstream Switch

This switch controls the heater and evaporator flap
actuators, the fresh air blower motor. the compressor
clutch and the water tap actuator.

WINDSCREEN
DEMISTING

RECIRCULATED WARM
OR COOL AIR TO REA
COMPARTHMENT

RECIRCULATED WARM
OR COOL AIR TO
FRONT COMPARTHEN

FRESH ¥WARM OR
CQOL AIR TO CAR
INTERIQR

RECIRCULATING
AlR INTAXE

AN
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The switch utilises eight angular positions which are
the vertical or "Of" position. four positions clockwise
and three positions anti-clockwise.

With the switch knob ‘in’. the fresh air blower
motor operates at medium speed in all seven operating
positians.

When the switch knob s withdrawn, all seven
conditions are duplicated but with the blowcer motor
operating at full speed. This 1s achieved by the provi-
sion of a contact sleeve at the end of the switch spindle.
This sleeve connects two fixed contacts when the knoh
is withdrawn and by-passes the resistance in the
blower motor ¢ircuit,

The main switch mechanism consists basically of
five sets of moving contacts which rotate when the
control knob is turncd. Lobes on these contacts
‘make’ and ‘break”™ with eleven sets of fixed contacts
spaced around the urc of travel.

COMPRESSOR

BLOWER MOQTOR

- FRESH AIR INTAKE

EVAPORATOR FLAP

HEATER FLAP

BLOWER MOQTOR

FRESH AIR

{ECIRCULATED AIR

Areg

Fig. C14 The underwing air conditioning unit
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A numbered disc is attached to the rear of the switch for lerminal 1dentification as follows:

TERMINAL
NUMBER

COLOUR OF WIRE

FUNCTION

oGS -0 O T 1 —

-

[

o

White

Red and white
Purple and bluck
Blue

Purple

Brown und red
Red and green
Blue and green
Red

Brown

| Yellow

Blue and biack
Purple and green

Water tap “leak’
Evaporator flap closed
Supply

Heater flap § open

Heater Aap Tully open
Water tap closed

Heater flap closed
Compressor clutch “in’
Evaporator Aap Mully open
Blower motor medium speed
Blower motor full speed
Evaporator Nap 5 open
Evaporator flap § open

Lower Airstream Switch

This switch controls the recirculatory blower motor.
the water tap actuator and the compressor clutch.

Six positions are utilised; they are the vertical or
‘Of” position. three positions clockwise and two

positions anti-clockwise,

The construction and operation of the mechanism
is similar to that of the UPPER airstream switch
except that the knob cannot be withdrawn for blower
motor full speed - full speed is only obtained in

position  three
anti-clockwise,

clockwise

and

position  two

Lobes on four contacts which rotate with the
switch spindle complete circuits in combination with

nine fixed contacts.

Note: The system will not provide warm
fresh air and cold recirculated  air
simultancously.

1fthe LOWER airstream switch is in a ‘cold’ position
fanti-clockwise), the water tap will remain cfosed forall
positions of the UPPER airstream switch.

If the LOWER airstream switch is “Off" or in
position 1 clockwise. the UPPER airstrcam switch
selects water tap feak for all clockwise positions.

[f the LOWER airstream switch is in positions 2
or 3 clockwise. the UPPER airstream switch seclects
water tap epen for all clockwise positions.

A numbered disc is attached to the rear of the switch
for terminal identification as follows:

TERMINAL
MUMBER

COLOUR OF WIRE

FUNCTION

oot i e

Ll =+ B W ]

Yellow

Blue

Purple and black
Green and white
White

Red and black
Brown and red
Green and yellow
Green and btack

Recirculation blower motor full speed
Recirculation blower motor medium speed
Supply

Water tap “leak’

Supply from upper airstream switch No. |
Water tap closed

Supply from upper airstream switch o, 7
Compressor clutch “in’

Water tap open

clo



Right-hand Front Wing — to remove

[t is necessary to remove the wing in order to gain
access to the underwing unit: the following procedure
should be closely followed :

The right-hand front door and the radiator shell
must first be removed in order to expose the wing
securing bolts (see Chapter S).

Open the right-hand front door and place a suitable
support beneath the door.

Remove the split pin and withdraw the clevis pin
from the checkstrap.

If elcctrically operated windows are fitted. remove
the three screws sccuring the wiring conduit o the
hinge post.

Unscrew the six hinge bolts and remove the door;
it electrically operated windows are fitted. the door
should be moved rearwards to the full extent of the
wires.

Unscrew the four bolts which secure the top of the
radiator shell to the matrix and the bonnet centre stay.
also the eight bolts securing the lower end of the shell
to the undertray and front apron.

Remove the four bolts securing the front apron to
the side fairings, also the four nuts, bolts and washers
sccuring the right-hand side fairing to the wing.

Remove the side fairing. the front apron and the
radiator shell.

Disconnect the headlamp and sidelamp wiring and
remove the wing as follows:

Remove the six bolts from the rear vertical edge of
the wing, also two self-tapping screws and one bolt
which sccure the stainless steel strip Lo the lower cdge
of the wing.

Remove six bolts from the Jower edee and the front
vertical edge of the wing.

Supporting the weight of the wing, remove the ten
bolts securing the wing to the valance. Remove the
wing.

Note: Should the wiring for the electrically
operated window have prevented complete
removal of the door, it will be advisable
to temporarily re-secure the hinges.

Chapter C

Underwing Unit —to remove

Should the detection ot a leaking matrix or similar
fault necessitate the removal of the matrices and
underwing ducting. proceed as follows:

Remove the right-hand front wing as described
above.

If refrigeration is Rtted:

Discharge the refrigerant from the system (sece the
appropriate section of the Air Conditioning Manual,
TSD 723).

Forward-seat the compressor low pressure service
valve by turning it clockwise to the full extent of its
travel. Disconnect the evaporator return pipe at the
union adjacent to the flap actuators.

Disconnect the two pipe unions from the forward
ends of the solenoid valves.

To prevent loss of engine coolant when removing
the hoses from the heater matrix, drain the cooling
system; ulternatively, seal the heater hoses immediately
they are removed by inserting 3§ in. bolts into their
bores and clamping the hoses with worm drive clips.

Slacken the worm drive clip sealing the forward end
of the recirculation ducting.

Disconnect the transfer duct.

Unscrew the seven nuts securing the underwing unit
Lo the valance.

Disconnect the fresh air blower motor leads at the
snap connectors, then slide the underwing unit off the
motor housing. allowing the motor leads to pass
through the hole in the ducting: remove the unit from
the car.

Remove the two actuator coupling tubes from
within the rubber seals protruding through the
valance.

Underwing Unit — to dismantle

If the unit contains refrigeration equipment. the
insufating jacket must first be unlaced and removed in
order to gain access 1o the unit and its securing screws.

Remove the sclf-tapping screws securing the
ducting to the matrix bleck and remove the ducting.

Remove the twelve nuts, bolts and washers holding
the three sections of the matrix block together;






Using a 2 m. Allen key. tighten the screws to lock
the flaps in position on their spindles,

Re-fit the separator plate in the ducting and secure
it in position with scll-tapping screws and washers.
Seal the joint between the separator and the ducting
walls with Bostik Adhesive Ivo. 692

Underwing Unit —to assemble

Fit the main support brackets to the heater matrix;
the upper bracket is the onc with the larger flange.

Fit the upper (dummy) evaporator above the matrix
and bracket. [ the unit does not contain refrigeration
and duntmy evaporators are therefore used. cnsure
that the diagonal stiffener of the upper dummy is to
the rear of the assembly (see Fig. C16). Re-fit the felt
covercd packing strip between the matrix and the
evaporator. along the forward cdge of the assembly
{see Fig. Cl16}. Ifa new felted surip s litted. the outerend
must be diagonally trimmed to fit the ducting. Insert
a plain packing strip in the corresponding position
along the rear edge and then using six ! in. nuts.
bolts and plain washers, bolt the assembly together.

Repeat the above procedure with the lower (dummy)
cvaporalor. noting that in this casc the diagonal
stiffener must be to the front of the assembly., Two
plain packing strips are used and in addition two
curved plates are bolled along the lower rear edge of
the matrix to locate and secure the rear ducting (see
Fig. Cla).

Attach the upper pair of ducts to the rear of the
matrix block so that the channel strip which connects
these two ducts rests below and adjacent 1o the central
horizontal divider of the heater matrnix. The lower
cdge of the ducting must rest between the curved
retainer plates (sce Fig. C16). Attach the tower duct to
the rear of the matrix block so that its upper edge also
rests between the curved retainer plates. Coat the
adjacent surfaces with Bostik adhesive. then press a
91 1n. length of rubber scaling strip between them to
wedge the ducts in position (sec Fig. Cl6).

Using self-tapping screws secure the rear ducting
to the matrix block.

Using two nuts and bolts with four plain washers.
attach the upper support bracket to the inner end of
the flange which is welded across the top of the
upper evaporator.

i3

Chapter C

Ensure that the felt lining is firmly attached to the
inner walls of the upper dummy evaporator; if
necessary repair with Bostik Adhesive No. 89 AA.

Place the forward pair of ducts on to the lower half
of the matrix block and slide them upwards until the
separator plate in the upper duct contacts the felted
packing strip, thus forming a seal. Secure the ducting
to the matrix block with self-tapping screws and
reinforcement strips.

[nsert the forward extension tube into the upper
duct and tape the two sections together with adhesive
tape.

Seal all disturbed joints with "Aquaplas’. then coat
the assembly with underseal compound.

[f the unit contains refrigeration equipment, the
insulating jacket must finally be re-fitted to the
assembly.

Underwing Unit — to fit

Pass the blower motor leads through the hole in the
front ducting and position the underwing unit in
position against the valance so that the six mounting
studs protrude through the valance, the rear duct
connects with the recirculation duct and the intake
end of the unit fts over the housing of the forward
blower motor.

Secure the unit to the valance by fitting washers and
nuts to the mounting studs and re-fitting the bolt,
washer and nut at the top of the unit.

Tighten the worm drive clip on the recirculation
duct and seal with adhesive tape the joint between the
ducting and the blower motor housing.

Connect the coolant hoses to the heater matrix
pipes: the hose from the water tap should be con-
nected to the lower of the two matrix pipes. Secure
the hoses with worm drive clips.

Top-up or re-fill the engine cooling system with the
correct anti-freeze mixture (see Chapter L for the full
specification).

Connect the blower motor leads and the transfer
duct thermostat leads to their respeciive connectors.

If refrigeration is fitted

Connect the unions at the forward ends of the
solenoid valves.
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CHAPTER D

LUBRICATION AND MAINTENANCE

SECTION D! - MAINTENANCE DATA

SILYER CLOUD, BENTLEY SI AND BENTLEY CONTINENTAL S|

Engine
Valve clearance ;
Inlet 0-006 in. tcoldy (0-15 mum.)
Exhaust 0-012 in. {cold) (0:30 mm.)
Distributor contact breaker gap 0019 in. to ¢-021 in. t0-483 mm. to ¢-533 mm.)
Distributor ‘dwell angic’ 44 deg. at 0-020 [n. (0508 mn.} gap
Sparking plugs:
b ler Champion RN or Lodge CILNP
8O er Champion N5* or Lodge HLNP
Continental models
7-25:1 e Champion RNY or Lodge CLNP
80:1cr Champion N5* or Lodge HLNP
* Not for use on cars with wing mounted uerials
Sparking plug gap 0-025 in. (0-635 mm.)
Firing order [.4,2,6.3.5
tgnition timing 2 deg. BT.D.C.
Valve timing No. | inlet valve opens at T.D.C. with 0-030 in. (0-762 mm.)

valve clearance

Capacities Imperial U.S. Litres
Engine sump 16 pints 19-2 pints 9
Automatic gearbox 20 pints 24 pints 104
Synchromesh gearbox 6 pints 7-2 pints 14
Rear axle 13 pints 2-[ pints 1
Steering box (manual) 2 pints 2-4 pints 1-1
Steering system (power assisted) 4 pints 4-8 pinis 22
Cooling system 31 palls, 4-2 galls. 16
Fuel tank 18 galls. 216 gulls, 818

D!



Chapter D

Levels

Engine sump

Automatic gearbox

Rear axle

Steering box (manual)
Steering svstem (power assisted)
Starter motor drive

Shock dampers

Hydraulic Ruid reservoirs
Chassis lubrication reservoir
Coolant lesel

Battery electrolyvie

Windscreen washer reservoir

Tyre Pressures

Max mark on the dipstick

F line on the dipstick

Bottom of the level plug orifice

Filler plug orifice

Full mark on the dipstick

Bottom of the Aller ptug orfice
Bottom threads of the filler plug orifice
Levet mark on the clamping straps

I in. below the top of the filler orifice
Bottom of the radiator hller orifice

& in. above the top of the separators

I in. below the top of the filler orifice

Siher Cloud and Bentler St -— Power assisted steering - 820 15 tvres

Front 2! b sq.in. (148 kg sg.om.) ) Cold
Rear 26 Ibsg.in. (1-83 kg sg.cm.) f ol

Silver Cloud and Bentley ST — Manual steering - - 8:20 5 tyres

Front 19 Ib'sg.in. (1-33 kg sg.em.)

1 Cold
Rear 26 Ib’sg.in. (1-83 kg.sg.cm.) f oK

Silver Cloud and Bentley S1 Long Wheelbase - - Power assisted steering — 8-200 © 15 yres

1961 AIN(

Front 22 Ib/sg.n. (1-53 kg sg.cm.) Cold
Rear 28 Ibssgan. (1-97 kg.sq.cm.}

Bentley Continental S| {early) — Manual steering — 7-60 .0 15 1vres
Front 22 Ib/sq.in. t1-35 kg sq.em.) 1 Cold for normal
Rear 24 1tbssq.in. i(1-70 kgsq.cm.) speed running

Front 30 Ibisq.in. (21 kg'sg.om.) Cold for maximum
Rear 36 [b/sq.in. (2-46 kg:sq.cm.} speed running

Bentley Continental S1 (late) — Manual steering — 8-00 - 15 tyres
Front 20 ib/sg.in. {1-41 kg sqg.cm.) Cold for normal
Rear 25 Ib/sq.in. (1-76 kgssq.cm.) speed running

Front 25 Ib/sq.in. 11-76 kg/sg.cm.) Cold for maximum
Rear 30 Ibjsg.in. (211 kgisg.cm.) speed running
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Electrical Equipment

Battery

Earth
Generator
Starier motor
Horns

Bulbs;
Headlamps

Sidelamps
Stop/Tail lamps
Rear flashers

Fog lamps
Reverse lamp
Number plate lamp
Boot lamp

Roof lamp
Companion lamps
Map lamp
[nspection lamp

[Fuses:

Horn fuse
Radio fuse

Dagenite or Exide 12V 57 amp’hr.

Negative to frame

Lucas C-47 12V or C-48 12V

Lucas M-45G 12V

Lucas WT 618/1 Windtone

12V 60 36W standard

12V 42:36W Canada and South America

12V 45/36W *Granilux® France

12V 45.40W Europe except France

12V 6W
12V 18i6W
2V 21W
12V 38:21W
12V 21W
12V 6W
12V 6W
12V 6W
12V 6W
12V 6W
2V 6W

Chapter D

30 amp. {one strand of No. 28 SSW.G. (00148 in. dia.} tinned

copper wire)
25 amp. cartridge tvpe
S amp. cartridge type

SECTION D2 —MAINTENANCE DATA

SILYER CLOUD II, BENTLEY 52, BENTLEY CONTINENTAL S1 AND PHANTOM V

Engine

Distributor contact breaker gap

Distributor ‘dwell angle’
Sparking plugs
Sparking plug gap
Firing order

Ignition timing

Valve timing

0-019 in. to 0-021 in. (0-483 mm. to 0-533 mm.)

44 deg. at 0-020 in. (0-308 mm.) gap

Champion RNE&, Champion RN 13P or Lodge CLNP
0-024 in. to 0-027 in. (0-609 mm. to 0-686 mm.)

Al, Bl. A4, B4, B2, A3, B3, A2

I, 3 4 8 6 3

2 deg. BT.D.C.
Sdeg. AT.D.C.

n3

7.

-

A



Chapter D

Capacities

Engine sump
Automatic gearbox
Rear axle

Steering system
Steering (transfer box)
Cooling syst2in

Fuel tank

Fuel tank (Phantom V)

Levels

Engine sump
Automatic gearbox
Rear axle

Steering (transfer box)
Steering system

Shock dampers

Hydrauiic Huid reservoirs

Coolant level
Battery clectrolyte

Windscreen washer reservoir

Tyre Pressures

Silver Cloud II and Bentley §2 — 8-20 -

Silver Cloud Il and Bentley S2 Long Wheelbase — 8-20 1 [5 tvres

Bentley Continental S2 — 8-00 -

Park Ward Convertible Coupe

Phantom V — 8-90 -« [5 tyres

Imperial
12 pints
20 pints
13 pints
3 pints
2 pint
21 pints
18 galis.
23 galls,

us.
14:40 pints

24 pints
[-95 pints
3-60 pints
0-75 pint
2521 pints
21-60 palts.
27-62 galls.

Max mark on the dipsiick

F iine on the dipstick

Bottom of the level plug orifice

Bottom of the level plug orifice

Full mark on the dipstick

Bottom threads of the filler plug orifice

Level mark on the clamping straps

Bottom of the radiator filler orifice

2 in. above the top of the separators

I in. below the top of the filler ortfice

15 tyres

Front 22 lb/sq.in.
Rear 27 tbjsq.in.
Front 23 Ib/sq.in.
Rear 29 Ibjsq.in.
Front 20 lb/sq.in.
Rear 25 ib/sg.in.
Front 25 lb/sq.in.
Rear 30 Ib/sq.in.
Front 20 Ib/sq.in.
Rear 28 Ib/sq.in.
Front 25 lb/sq.in.
Rear 33 lb/sq.in.
Front 22 Ib/sq.in.
Rear 27 lbisq.in,

D4

{1-55 kgisg.cm.)
{1-90 kgjsg.cm.)

{1-62 kgfsq.cm.}
(2:04 kgisg.cm.)

{1-41 kgisq.cm.)
(1-76 kg/sg.cm.)
(1-76 kgisq.cm.)
(211 kgfsg.cm.)

(1-41 kgisq.cm.)
(167 kg/sq.cm.)
{1-76 kg/sq.cm.)
(2:33 kgfsq.cm.)

{155 kg/sg.cm.}
{1-90 kg/sq.cm.)

Litres
6-8]
1-36
0-92
170
0-36
1193
81-82
104-56

Cold

Cold

Cold for normal
speed running

Cold for maximum
speed running

Cold for normal
speed running

Cold for maximum
speed running

Cold

—_—— e e e e
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Electrical Equipment

Battery Dagenite or Exide 12V 67 amp/hr.
Earth Negative to frame
Generator Lucas C48 12V
Starter motor Lucas M-45G 12V
Horns Lucas WT 618/1
Bulbs:
Headlamps 12V 60/36W

12V 42/36W Canada and South America
12V 45/36W ‘Granilux’ France
12V 45/40W Europe except France

Side lamps 12V 6W
Fog lamp/front flasher 12V 38/21W
Fog lamp (Switzerland) 12V 21W
Front Aasher (Switzerland) 12V 21W
Stop Tail lamps 12V 21/6W
Stop/Rear flasher (Switzeriand) 12V 21/6W
Reverse lamp 12V 21W
Number plate lamp 12V 6W
Boot lamp 12V 6W
Roof lamp 12V 6W
Companion lamp 12V 6W
Inspection lamp 12V 6W
Rear flasher 12V 21W
Map lamp 12V 3w
Fuses: 30 amp. (one strand of No.28 S.W.G. (0-0148 in. dia.) tinned
copper wire)
Heorn fuse 25 amp. cartridge type
Radio fuse 5 amp. cartridge type

D5
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SECTION D3 — PERIODIC LUBRICATION AND ADJUSTMENT SCHEDULES

A system of periodic lubrication and maintenance

has been established (o assist retailers with the

maimtenance of Rolls-Royvee and Bentley cars in their

daici.

Retatiers are advised to institute this  system

a5 a normal routine and to make appropriate

arrangements with any owners wishing to avail
themselves of this service.

Should some owners desire ta carry out their own
maintenanee inspections. it should be noted that this
system does not in any way supersede the instructions
given 1 Owners” Handbooks.

The following schedules cover the whole car.

SILYER CLOUD, BENTLEY SI AND BENTLEY CONTINENTAL SI

Schedule A

To be carried out every 5000 miles. covery all the
items associated with the engine, chassis and coach-
work requiring lubrication, cleaning and adjustment.

Schedule B

To be carried out every 10.000 miles. 1n addition 1o
the repetition of the whole of Schedule A. it covers the
cotnplete change of fubricant of all the main com-
ponents, together with the tnspection and rectification
of those items not included at the lower milcage,

Schedule C

To be carried out every 20,000 miles. This schedule
repeats Schedule B and principally covers the
change of lubricant for the automatic gearbox, rear
axle and propeller shaft ball and trunnion joint.

SCHEDULE A
EVERY 5000 MILES

Lubrication

I. lgnition distributor shaft, contact hreaker pivots
and cam.

2. Gear range sclector controls and accelerutor

linkage,

3. Brake system pivot pins and bearings.

ne

Qil Level Checks

I. Steering box.
2. Chassis lubricution tank.
Clean carburetter air valves and check o1l level in
hvdraulic damper chambers.
4. Brake master eyhinder reservoirs.
Automatic gearbox. (Check with cngine running
as described in Automatic Gearbox Manual ).

hdl

Rear axle,
Drain and re-fill the crankcase sump. Renew the
oil filter element.

¥. Power steering pump (if fitted).

Engine and Chassis Adjustments

[. Check the coolant level and top-up if required.
{Check the specific gravity of the coclant and
advise the owner if additional anti-freeze is
required). Maintain anti-lreeze in the system all
the vear round.

I\_)

Check the tension of the driving belts and adjust
il necessary, If individual tensien is uneven a
new matched pair of belts should be fitted.

3. Check and re-set the inlet clearances.

4, Clean the sparking plugs. Check and re-set the
gaps.

Clean the contact breaker points. Re-set the gaps.
check and re-set the ignition timing.

L
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6. Check the functioning of the fuel pumps (dis-
connect the electrical leads and check each pump
independently),

7. Adjust the rear brakes.

8. Check for excessive leakage at any point in the
central chassis lubrication system,

9. Check and adjust the tyre pressures.

10. Clean the oil bath air filter element (if fitted) and
re-fill with oil.

11, Clean the ‘Vokes’ air filter element (Continental
models).

12. Inspect the condition of the propeller shaft
sealing boot. Check the torque tightness of the
four bolts securing the universal joint to the
gearbox output flange.

Electrical System

1. Check the battery electrolyte level. Top-up with
distilled water if required. Clean, apply a coat of
petroleum jelly and tighten the hattery terminals.

2. Check the complete electrical system for correct
functioning.

Road Test
1. Test the car on the road.

SCHEDULE B
EVERY 10,000 MILES

1. Repeat Schedule A.

2. Lubricate the three grease nipples on the rear
propeller shaft.

3. Check the starter motor reduction gear oil level
and re-fill if required.

4. Check the oil level in the front and rear shock
dampers.

5. Remove the carburetter air filter clement and
" wash in petrol or paraffin and tben oil with engine
oil. Allow to thoroughly drain before re-fitting.

6. Clean the fuel strainers.

(i) The main fuel filter on the chassis cross
member just forward of the fuel tank.

(ii) The filter gauzes in each carburetter float
chamber feed connection.

(iii) The filter gauzes in the fuel pumps.

7. Change the filter in the power steering pump
reservoir (where fitted).

D7

Chapter D

8. Check and if necessary adjust the brake servo.
9. Grease the master cylinder balance lever bearing
(where applicable).

10. On cars fitted with Rolls-Royce Car Interior
Cooling System, grease the coolant pump bearing
using Retinax ‘A’ or similar type of grease.

11. Grease the steering points using Molyspring
Lubricant 204G, or a good quality grease con-
taining 20 per cent molybdenum disulphide,

SCHEDULE C
EVERY 20,000 MILES

1. Repeat Schedule B.

2. Drain and re-fill the automatic gearbox. Clean the
oil breather in the top of the dipstick.

3. Drain and re-fill the rear axle.

4, Dismantle the front ball and trunnion joint on the
propeller shaft, inspect -and re-fill with 1} oz. of
Mohilgrease No. 2. This should not be carried out
if the joint shows no sign of leakage.

5. Remove the front drums and inspect the brake
linings for wear. (Lining face should not be less
than 4 in. (0-8 mm.) above the rivets).

6. Renew the oil filter pad in the chassis lubrication
pump.

7. Renew the *Vokes' air filter element (Continental
models).

EVERY 60,000 MILES
1. Examine the wheel bearings, if they are in a
serviceable condition, re-pack with the correct
grease.

2. Examine the propeller shaft centre bearing and
re-pack with the correct grease.

ANNUALLY

1. Drain and flush the cooling system; re-fill with the
correct anti-freeze mixture.

SPECIAL PRECAUTIONS

Should the car be operating in a sustained
temperature of 0 deg. F. and below:

1. Drain the crankcase sump when thoroughly warm
and re-fill with SAE 10 oil; the carburetter air
valve guide should also be drained and re-filled
with this oil,
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SECTION D4 PERIODIC LUBRICATION AND ADJUSTMENT SCHEDULES

SILVER CLOUD (I, BENTLEY S2, BENTLEY CONTINENTAL S1 AND PHANTOM V

3000 Mile Schedule

To be carried out every 3000 miles — covers engine
oil change, oil level checks, engine and chassis adjust-
ments, electrical system checks and road test.

6000 Mile Schedule

To be carried out every 6000 miles — covers all the
items associated with engine, chassis and coachwork
requiring lubrication, cleaning and adjustment.

12,000 Mile Schedule

To be carried out every 12,000 miles. In addition
to the repetition of the whole of the 6000 Mile
Schedule, it covers the complete change of lubricant
of all the main components, together with the
inspection and rectification of those items not included
at the lower mileage.

24,000 Mile Schedule

To be carried out every 24,000 miles. This schedule
repeats the 12,000 Mile Schedule and principally
covers the change of lubricant for the automatic
gearbox, rear axle and the propeller shaft ball and
trunnion joint.

12 Month Schedule

To be carried out every 12 months, covers the
change of anti-freeze and checking of refrigeration
system if fitted.

24 Month Schedule

To be carried out every 24 months, repeat 12 Month
Schedule which covers the cooling system.

3000 MILE SCHEDULE
Lubrication
Drain and re-fill the engine crankcase sump.
Carburetter air valve damper.
Steering pump reservoir.
Brake fluid reservoir,
Check the automatic gearbox oil level (check with

the engine running as described in Automatic
Gearbox Manual).

TR w
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Engine and Chassis Adjustment

1. Check the coolant level (check the specific gravity
of the coolant and advise the owner if additional
anti-freeze is required). Maintain anti-freeze in
the system all the year round,

2. Check the tension of the driving belts and adjust
if necessary. H individual belt tension is uneven
a new matched pair of belts should be fitted.

3. Check and if necessary adjust the rear brakes and
SETVO.

4. Check and adjust the tyre pressures (including
spare).

5. Check and top-up the windscreen washer reservoir.
Use only distilled water and Rolls-Royce
Windscreen Washer Fluid,

Electrical System Checks

1. Check the level of the battery electrolyte and top-up
if necessary.

Road Test
1. Test the car on the road.

6000 MILE SCHEDULE

Repeat the 3000 Mile Schedule.
Renew oil filter element.
Clean the carburetter air valve dampers.

Lol

Clean the contact breaker points, re-set the gaps,
check and if necessary re-set the engine timing.
5. Check the tension of the belts driving the engine
auxiliaries and adjust if necessary.

6. Lubricate the ignition distributer automatic
advance and retard mechanism, the shaft bearings,
the governor spindle, the contact breaker rocker
arm pivots and cam.

7. Clean the air filter element — wire mesh type
only.

8. Clean the sparking plugs and re-set the gaps as
recommended.

9. Lubricate the gear range selector controls and the
accelerator linkage.

1961 A0S
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10. Lubricate thé brake system pivot pins and
bearings.

It, Change road wheels round and balance.

12. Remove the brake drums and inspect the brake
linings for wear. The lining faces should not be
less than 0-0625 in. (1-6 mm.) above the rivets.
Check the rear brake adjustment.

13. Check that all lamps, direction indicators, and all
instruments are operating satisfactorily,

14. Check that the heater controls are operating
satisfactorily,

12,000 MILE SCHEDULE
I. Repeat the 6000 Mile Schedule.

Qil Level Checks

1. Check the front and rear shock dampers for
signs of leakage. If apparent, inspéct the otl
level and top-up if necessary.

2. Check the rear axle and, if necessary, top-up with
oil.

3. Renew the sparking plugs.

4. Renew the carburetter air filter element — this

only applies where a paper type air filter element
is fitted.

5. Clean the filter gauzes in the carburetter float
chamber feed connections,

6. Lubricate the grease nipple on the master
cylinder balance lever pivot.

7. Lubricate the thirteen grease nipples on the
steering mechanism.

8. Lubricate the eight grease nipples on the front
suspension,

9. Lubricate the three grease nipples on the rear
propeller shaft.

10. Clean ocut the main fuel line filter and filter bowl
and the filter gauzes in the fuel pump.

11. Clean the electrical contact points and check the
functioning of the fuel pumps (each pump should
be tested independently).

12. Clean the nylon filter gauze (recirculating heater
systemn under the front right-hand seat).

D9
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13. Clean, re-vaseline and tighten the battery

terminals,

14. Test the car on the road.

24,000 MILE SCHEDULE

. Repeat the 12,000 Mile Schedule.

Drain and re-All the automatic gearbox. Clean
the oil breather in the top of the dipstick.

3. Drain and re-fill the rear axle.

Check the oil level in the transfer steering box and
top-up if necessary.

Clean the filter gauzes in the engine breathing
tube (on cars fitted with enclosed crankcase
breathing system).

Renew. the filter element in the steering pump
Teservair,

Release but do not remove the fuel tank drain plug
to allow any accumulated water to escape.

Inspect the generator commutator and brushes for
wear, also check the brushes for freedom in their
holders.

On fuel pumps fitted with the additional
condensers, the contact points should be renewed.

12 MONTH SCHEDULE

. Drain and flush the cooling system; re-fill with the

correct anti-freeze mixture.

Refrigerated Cars Only

1.

Check that the refrigeration system is functioning
correctly and, if necessary, top-up with refrigerant.
If there is a loss of refrigerant, check for leaks (see
separate instruction book).

Check the level of the oil in the compressor (see
separate instruction book).

. Clean the air filter gauze fitted over the evaporator

unit (Boot Unit only).

24 MONTH SCHEDULE
Repeat the 12 Month Schedule,

Renew all the heater and coolant hoses.
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SECTION D5 — LUBRICATION OF THE STEERING AND SUSPENSION POINTS-—4 STAGES

Stage | o Stage 2

When production of S1 cars commenced, lubrica- D?ﬁﬂg the production of Fl cars, greasc lubrication
tion was provided for by the Centralised Chassis  Was introduced on the steering mechanism.
Lubrication System. At this stage the track rod ends only were adapted

for grease. This modification (shown in Fig. D2) was

This system supplies oil to all front suspension and introduced on the following chassis:

steering joints (sec Figs. DIA and DIB).

) Bentley S1 B-FA 48, 208, 386, 394,
The rear springs on both S1 and S2 cars are pre- 398, 516, 526, 532, 544,
packed with grease. 552, 556650 onwards
I 1 3 4

/

5
——_ T ¢
\ / 7
A B 431
Fig. D1A Chassis lubrication system, right-hand arrangement
I. CROSS BEAM CENTRE . 4 METER YALVE RATE 2 8. CENTRE STEERING
STEERING BALL JOINTS 5. SWIVEL PIN OPERATING LEVER/DRAG
1, CENTRE STEERING
LEVER PIvOTS 6. TOKE BEARINGS LINK BALL IOINT
3. LOWER TRIANGLE LEVER 7. PENDULUM LEYER/DRAG 9. SIDE STEERING LEVER-CROSS.
FULCRUM BEARINGS LINK BALL JOINT STEERING TUBE BALL JOINT

Do
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IOINTS LUBRICATED 8Y THE EARLY TYPE ONE-SHOT LUBRICATION SYSTEM

B> GREASE LUBRICATED POINTS B ws

Fig. D2 Early (ype oue-shot oil lubrication system and grease lubricated track rods only

POINTS LUBRICATED 8Y THE LATE TYPE OMNE-SHOT LUBRICATION 5YSTEM

B GReASE LUBRICATED POINTS B w4

Fig. D3 Late (ype one-shot git lubrication system and grease lubricated stecring joints

Hil



SECTION Dé&é — THE CENTRALISED

The Luvax Bijur foot-operated pump and combined
oil reservoir is fitted on the front of the bulkhead and
supplies o1l through brass tubing to the front chassis
lubrication points as shown in Figures DIA and B,
D2 and D3,

The rear springs 4rc interleaved and pre-packed
with grease. They and the rubber-bushed shackle
pins require no additional lubrication.

Chapter D

CHASSIS LUBRICATION SYSTEM

Figure D3. Pressure on the foot pedal raises the piston
Qil
through a non-return ball valse in the centre of the

and compresses the return spring. is drawn
piston to the underside of the pistan. On releasing
the pressure from the pedal. the piston is forced
downward by the return spring and o1l is forced
through the flter pad to the outlet pipe.

8502

Fig. D4 Steering and front suspension joints, grease lubrication points

The oil defivered is not metered by drip plugs and

each bearing point is designed to ensure that correct
lubrication is effected. As this is a total loss system,
oil leakage from the points is desirable but excessive
individual leakage should be rectified.
connections in the piping are made by cap nuts and
olives.

Joints and

The construction of the pump 1s shown in

The spring is so rated that the pressure is practi-
cally constant throughout the stroke and the rate of
discharge depends upon the viscosity of the oil.
Normally it should take approximately five minutes
for the pedal to return to its original position. Af the
end of its stroke the piston seals the hole in the flter
retaining plate, preventing oil leakage by gravity.

The pedal should be depressed four times cvery
200 miles to ensure adequate lubrication.

Di3
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there is insufficient room for the pedal assembly to
pass through the bulkhead. The pump may now be
removed. Collect the three plain washers fitted
hetween the pump and the bulkhead.

Remove the filler cap. Remove the nut and spring
washer from the cheese-headed pedal pin. Slide the
pedal spring cover forward and remove.

Tap out the pedal pin, collect the hairpin spring.
Stide the pedal off the flats on the piston rod pin,
remove the pin from the piston rod.

Remove the cap nut and remove the piston valve
assembly downward,

Pump — to assemble

Thoroughly clean all parts.

Qil the piston cup. With the leather joint washer in
position on the collar near the top of the piston rod,
fit the piston assembly to the tank. Fit the piston rod
pin to the piston rod and slide the pedal on to the flats
on the pin.

Fit the pedal pin and pedal spring, the shorter leg in
the pedal notch and the longer leg under the small
projecting pin (see Fig. D5). Fit the pedal spring
cover. Push it fully home against the pedal pin and
tighten the pedal pin nut.

With the strainer support, strainer, strainer plate
and two washers in position in the cap nut, fit the nut
to the tank and fully screw up.

Re-fit the pump to the bulkhead and connect the
feed pipe.

Gravity Leakage from the Pump

A gravity leakage from the pump, due to the piston
sealing disc not seating correctly on the raised face of
the brass strainer plate, will be noticeable by excessive
oiling at the joints.

Incorrect sealing of the piston discs may be due
to the cylinder cap nut (see 6, Fig. D6) not being
sufficiently tightened, or to foreign matter between the
piston valve disc and strainer plate.

Chapter D

To check for leakage disconnect the chassis feed pipe
from the connection at the bottom of the pump and
leave a piece of paper beneath the connection. Inspect
after approximately half an hour.

If tightening the cap nut, or dismantling and
cleaning does not effect a cure, a new pump should be
fitted,

AATERNNARRNNAND b7

Fig. D6 Sectional view of lubrication pump

PISTON ROD

PISTON ROD YALYE NUT
PISTON YALYE BALL
PISTON CUP

STRAINER: PLATE
CYLINDER CAP NUT
FELT STRAINER
FISTON' YALYE DISC

P mop o=
L
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B.P, CASTROL SHELL MOBIL ESSO
Engine
Winter Energol SAE 20 Castrolite X-100 20W Mobilodl Arctic Esso Motor Qit
Summer Energol SAE 30 Castrol XL X-100 30 Mobiloil A 20W/30
Multi-grade Energol Viscostatic Castrolite X-100 10W/30 Mobiloil Special Esso Uniflo
(10W/30)
Car_tlz!.lmte[ air valve damper hand. Extra M oi
o B - pivots (81 and §2 cars) | EnerEel SAE 20 Castrolite X-10020W | Mobiloil Arctic g Motor Of
Contact breaker cam (S1 cars only)
Contact breaker cam (52 cars) Energrease L2 Castrolease LM Retinax ‘A’ Mobilgrease MP Ess(a}onl:;ltliripurp ose
Automatic gearboxt .
) AAui Esso Automatic
g:le%crji‘ngdapr:‘.l?he;s;.f\.s_‘r Energol ATF Type A | Castrol TQ Donax T4 Mobilfiuid 200 o Fluid 55
Synchromesh gearbox Energol SAE 80 EP Castrol Hypoy Light Spirax 80 EP Mobilube GX 80 Esso Gear Qil GP 80
Rear axle Energol SAE 90 EP Cagtrol Hi-press §/C* | Spirax 50 EP Mobilube GX 90 Eszo Gear Oil GP 50

Steering transfer box (S2 carz only}

or Castrol Hypoy

Propelier shalt centre bearing

Esso Multi-purpose

Waterpump (St refrigerated cars only) Energrease L2 Castrolease LM Retinax ‘A’ Mobilgrease MP Grease H

; i
mthl:ﬂ:s Energrease 1.2 Castrolease LM Retimax ‘A’ Mobilgrease MP Esgn;{; )
Propeller shaf sliding and rear universal | Energrease 12 Castrolease LM Retinax “A’* Mobilgrease MP Esso. Multi-purpose

joints Grease H
Propeller shaflt front ball and trunnion — — — Mobilgrease No. 2 —

joint

[ P Esso Ex il

e b e | cars only) Energol SAE 30 Castol XL X-100 30 Mobiloil A Sownp oot
Chassis oil pump (S1 cars only) Energol SAE 50 EP Castrol Hi-press 8/C Spirax 90 EP Mobilube GX 90 Esso Gear Qil GP 90
Distributor lubricator (51 cars only) Enerprease L2 Casirolease LM : Retinax ‘A" Mobilgrease MP Es’éomzi;"ﬁpurp ose
Distributor lubricator (82 cam) Energol SAE 20 Castrolite X100 20W Mobiloil Arctic Essz%&?;:g Motor Ol
Master cylinder reservoir(s) Castrol — Girling Bra.l_:e Fluid (6293} — Crimson
Master cylinder balance lever (S2 cers) | Energrease 12 Castrolease LM Retinax ‘A’ Mobilgrease MP Esgn;i;ltﬁpurpme

Steering joints and suspension pivots

Rocol M Grease 204 G or Shell

Grease §5466

Refrigeration compressor
{Tecumseh or Lehigh}

Icematic Heavy

Shell Clavus 33

Gargoyle Arctic 155

Refrigeration compressor (York A209)

Regent Texaco Capelia E

* First approval.

t Also approved is: General Motors — Hydrarnatic Fluid Type AQ ATF.
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CHAPTER E

ENGINE

ENGINE DATA CHART —SI CARS

Chapter E

DESCRIPTION

DIMENSION

PERMISSIBLE
WORM
DIMENSIQNS

REMARKS

Cylinders and Pistons
Cylinder liners

Cylinder bore {standurd)

Piston grading

Yellow liner 3-87585 (n.-3-879 in.
fits crankcase bore of 3-8755 in.-
3-8760 in. Bluc liner 3-878 in—
3-8785 in. Ris crankcase bore of
3875 in—3-8755 in.

3750 in-3-7515 in.

Piston diameter (standard)

0-004 in. wear or
0-003 1n. ovalicy
requires re-bore

[nterference of 0-0025 in.—0-0035
in. in crankcase obtained by
colour selection

3-790 in. maximum re-bore size

Piston clearance in the bore

F 37485 in.-3-7488 in. 00012 in.—~0-0015 in. measured
G 3-7489 in-3-7492 in. at top of skirt at 90 deg. to
H 3-7493 in.-3:7496 In. the gudgeon pin
J 3-7497 in. -3-750 in.
Compression rings — end gap Q0015 in.-0-019 in. 0-025 in. Must be assemmbled with gaps
measured in position staggerad
Compression rings — clearance of | 0002 in.—0-0035 in, 0-005 in.
rings N grooves
Gudgeon pin diameter 0-7489 in.—0- 730! in.
Gudgeon pin interference in piston | 0-0002 in, Al room temperature 68-72°F
bosses
Gudgeon pin in connecting rod | 0-0001 in.—0-0003 in 0-0005 in.
bushk --- running clearance
Connecting Rod and Crankshaft
Bearings
Connecting rod — small-end bush | 0-0025 in.-0:004 in, —
interference
Connecting rod end float 0007 in-0-022 in, Controlled by clearance between
rod and pston bosses
Connecting rod and cap diameter | 0:375 in.—0-3755 in. 1 0-3765
of bolt hole
Connecting rod bolt diameter 0-3745 in.-0-375 in. 03735 3-002 in, and 0-004 in. oversize

Relation of connecting rod bolt
split pin hole to tang on head

Connecting rod bore for bearing
shell

90 deg.

2142 in.-2:2425 in,

bolts available

Any variation is a measure of
bolt twist

E1
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ENGINE DATA CHART — Si CARS — continued

Chapter E

DESCRIPTION

DIMENSION

PERMISSIBLE
W ORN
DIMENSIONS

REMARKS

Valve Gear — continued
Camshaft bearing interference in
crankcase

Inlet cam and base ¢ircle diameter
— overall dimension

Exhaust cam and base circle
diameter — overall dimension

Inlet and exhaust valve tappet
clearance in crankcase

Valve tappets colour code
Blue
Green
Yellow
Black
Black and yellow
Green and vellow

Exhaust valve guide external
diameter

Interference in crankcase

Exhaust valve guide internal
diameter

Exhaust valve stem diameter

Exhaust valve stem clearance

Exhaust valve head side movement

Exhaust valve spring compressed
to 1170 in.

Exhaust and inlet valve seat angle

Exhaust vaive seat insert outside
diamucter

Inlet valve seat insert diameter

Inlet guide interference in head
Inlet valve guide internal diameter
Inlet valve stem diameter

Inlet valve stem clearance

Inlet valve head side movement

Camshaft bearing external diameter

21315 0in.

0-003 in.

I-517 in

1:575 in,

0-0005 in_-0-001 in.

Diameter
18675 in, -1 87Q in,
[-870 in.-! 8725 in
1-8725 in.—1 875 in.
1-875 in.—}'8775 in
1-8775 in.-! 880 in.
[-880 in.—1-8825 in

0-6270 in.-0-6275 in

00035 in,
0-3755 in.-0-376 in.

0:37175 in.--0 372 in,

0-0035 in -0-00425 in.

1H1-118 1b.

45 deg.

18150 in.-1 RISSin.

1750 in.— 1760 in.

0-00t in.—0-0015 in.

03437 in,—0-3442 in,
0-3417 in.-0-3422 ipn.
00015 in.-0-0025 in,

1497 in.

I-555 in.

0-0025 in.

0-378 in.

03705 in,
0-0075 in.
00713 in.

£5 Ib.

0-3455 in
0-3405 in
00052 in
(-0084 in

Cam lift is 0-3!7 in. Minimum
permissible lift is 0-297 in.

Cam lift is 0-375 in. Minimum
permissible lift is 0-355 in.

‘Bellmouth’ at the upper end is
permissible up to §-006 in. for
a depth of 0-375 in.

Measured with valve open
0-375 in.

Valve open

‘Crown’ with 30 deg. cutter
to avoid pocketing after
re-grinding seat

0 005 in. 0-007 in. interference.
0-010 in. oversize seats
available

Seat screwed inte head 0-002 in.
interference

Measured with valve open
0-317 in.

£3
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ENGINE DATA CHART —$I CARS — continued

PERMISSIBLE

DESCRIPTION DIMENSION wWORM REMARKS
DIMENSIOMNS
Valve Gear — continued
Inlet valve outer spring compressed | 41 & %K 1h, 15 1h. Valve closed
to 1-600 tn.
Inlet valve inner spring compressed | 13-17 [b. 10 1b. Valve closed
to 1-300 in.

Rocker arm bush internal diameter | 0-749%in 0-74975in 0-751 in.

Rocker shaft diameter (F73825 1. {7485 .

Rocker shaft clearance 0001 In. 00015 1R, 0-0035 in.

Qil Pump .

Shaft diameter 0498 in.—0-499 in. 0-496 in.

Shaft clearance in bushes 0-001 in.—0-0025 in. 0-0055 .

Bush internal diameter 0-500 in.—0-5005 in. 0-5015 in.

Bush interlerence in case 00005 in.-0-0015 in. -

Stationary spindle 0-4985 in.-0-4%% in. 0-496 in.

Stationary spindle clearance 0-0005 in.-0-0015 in. 0-004 in. Permissible only when radial
clearance of gears in case
exceeds this figure

Diametrical clearance betwecn 0-0005 in.-0-002 in 0-006 in.

pears and side of chamber

Pump gears — backlash 0002 in.-0-006 In 0-010 in.

Pump gears — end foat 0001 in.—0-003 in. 0-004 in.

Dirive gear — backtash 0-002 in—0-008 in. 0-020 in.

Qil Pump Test Rig Performance
PUMP R.P.M.

300
1000
1500

Engine oil pressure -~ normal
running

OIL PRESSURE RESTRICTED TO

8 lbisg. tn.
18 1bsq. In.
28 1b;sq. in.

High pressure system:
25 lb:sq. in. (approx.}
Low pressure system:
5 1b/sg. In. {approx.)

MINIMUM FLOW
{pints per
minate)

112
264
426

CIL TEMPERATURE (INLET)

90°C
294°F

Qil Relief Valves
H.P. valve spring

L.P. valve spring

Free length: 1-8125 in.
Load when compressed to 1 in.:
41 1b.

Free length: 1-730 in.
Load when compressed to 0-900
in.: 4 oz,

£4
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SECTION EI — ENGINE

Description

The six cylinder in-line engine is mounted with the
gearbox as one unit on rubber three-point suspension
which provides insulation and controlled Hexibility.
An iron monobloc casting of crankcase and cylinders
incorporates full-length dry liners of" high chrome
steel. with a six-port head and a sump of aluminium.

The crankshatt is a chrome molybdenum steel
forging, nitride hardened, and dynamically balanced.
It is carried in seven main bearings of the split steel-
backed shell type lined with copper-lead-indium.
End thrust 1s taken by the centre main bearing which
is fitted with split thrust pads front and rear. Detach-
able caps are fitted to the hollow crankshaft journals
for cleaning purposes. A combined spring drive and
damper is fitted. which utilises frictional. spring and
inertia loadings to smooth crankshaft vibration and
camshaft drive.

The fully machined connecting rods are of forged
chrome molybdenum steel, with gudgeon pin bushes
of phosphor bronze. The rods are driited to permit
high pressure lubrication of the gudgeon pins, and a
small cross-drilling in the rod provides positive
additional lubrication of the cylinder wall and piston
thrust face. The big-end bearings are of similar
maierials to the main bearings.

Aluminium split skirt pistons with four rings are
carried on gudgeon pins located by circlips in the
pistons. The top ring is chromium plated. the two
intermediate rings are of taper section, and the fourth
is a Duaflex oil control ring.

The overhead inlet valves are operated by the cam-
shaft through the medium of push rods and chitied
iron tappets, whilst the side exhaust wvalves are
operated through tappets only. The inlet valves are
carried in cast-iron guides and the exhaust valves in
bronze guides.

The camshaft is of forged hardened nickel steel and
is carried in four ‘Babbitt’ lined steel shell bearings.
Longitudinal motion of the shaft is controlled by a
spring-loaded thrust pad which is litted to the front
end of the camshaft. A helical gear on the centre of
the camshaft drives both the oil pump. which is of
the spur gear type, and the ignition distributor.

Engine — to remove as a unit with the
gearbox

The engine and gearbox should be removed from
the chassis frame as a unit. adopting the following
procedure.

Disconnect the negative lead from the battery.

Recmove the bonnet. windscreen washer reservoir,
air cleaner assembly and oil level dipstick.

Drain the coolant and disconnect the hoses, includ-
ing the heater and de-mister return hoses at the
radiator, also the feeds to the vacuum-operated water
valves on each side of the engine.

Remove the fan blade assembly. re-fitting the
sctscrews to retain the pulley in position.

Remove the baffle plate from beneath the radiator
sheli. after which the front apron and the radiator
shell may be removed as an assembly.

Unbolt the matrix from the valances and tubular
strays and lift out the matrix.

Disconnect the horns.

Remove the matrix stay and support assembly
complete with the horns and the *Silentbloc' bushed
mount.

Disconnect the exhaust manifolds at the down pipes.
Remove the tubular stay between the downtake pipe
breeches picce and the crankcase lug.

Drisconnect the starter cable, between the solenoid
and the starter motor, at the starter motor terminal.

Disconnect the long throttle rod between the
accelerator and the lever on the bracket attached to
the generator end plate.

Disconnect the fexible fuel pipe from the car-
buretter at the union nut on the adapter which is
attached to the frame immediately ahead of the
bulkhead.

The electrical wiring is carried in a laom which is
clipped to the induction manifold. Disconnect the
wires at the following peints on the engine:

Temperature indicator transmitter in the thermostat
housing.

Generator terminals.
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Automatic choke solenoid.

Oil pressure cperated choke switch, in the oil filter
adapter.

Oil level gauge unit in the sump.

Oil pressure switch. adjacent to the cylinder block
drain tap.

For convenient identification. the cables may be
labelled as they are discomnected.

Disconnect the cable running along the left-hand
valance to the positive side of the ignition coil.

Disconnect the two tubes from the vacuum lines
fitted in the induction manifold.

Disconnect the gear range lever from the gear range
cross shaft, then remove the cross shaft (R.H. cars
only) below the fywheel housing.

Disconnect the speedometer cable from the gearbox.

Disconnect and remove the servo. as a precaution
against possible damage.

Remove the four bolts and nuts which couple the
front universal joint to the gearhox output flange. and
break the connection.

Sling the engine at points between the 5th and 6th
exhaust ports,

Remove the four § in. (0-375 in.) nuts and bolts
(2 each side} from the engine front supports. leaving
the mounts attached to the frame.

Remove the single setscrew securing the gearbox
rear mounting to the transverse chassis member.
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Carcfully check that all hoses. pipes and cables are
disconnected and that nothing impedes the removal of
the engine,

Lift the engine and gearbox out of the frame.

Engine and Gearbox —to fit

Before installing the engine. the rear engine mount-
ing should be checked to ensure that the lower rebound
rubber is not held tight. but has a 0-006 in. vertical
clearance when the mounting assembly is tightened in
position. with the engine load on. If there is insufficient
clearance. a steel washer {0-030 in. thick) should be
fitted between the lower steel washer of the assembly
and the distance tube, taking care to ensure the washer
seats directly on the base of the distance tube and does
not foul the inside of the hole in the rebound rubber.
Alternatively a distance tube (0-030 in. longer) can be
used.

To install the engine. reverse the procedure given
for removal. noting the following points.

Renew all exhaust gaskets.

All hoses showing signs of deterioration should be
renewed.

Before starting the engine ensure that the sump is
filled with oil.

Ensure that the cooling system is replenished.
Finally, connect the battery leads.

SECTION E2— LUBRICATION

Description

Pressure lubrication is employed throughout. the
oil being delivered from a spur gear type pump, driven
at camshaft speed. direct from the camshalft.

The oil enters the suction side of the pump through a
finc mesh strainer Aoating just below the surface of
the oil level: this ensures the collection of clean oil.
The discharge side of the pump is connected by a
passage in the crankcase to the Full-Flow oil filter.
The pressure is controlled by an externally fitted dual
relief valve unit (see Fig. ES).

The relief valves are connected in series and no
means of adjustment is provided. On no account must
the springs be altered or the plug washers varied. A

A3

slot 15 provided in the high pressure valve seat to
ensure a supply of oil to the low pressure system under
all running conditions.

The oil discharge from the Full-Flow filter enters
the internal oil gullery in the right-hand side of the
crankcase. at approximately 25-30 ib/sqg.in.

From the main oil gallery the oil is fed to the crank-
shaft main journals. via a drilling in the upper bearings
shells. The connecting rod bhig-end bearings are
lubricated through drillings in the crankshaft webs
and journal pins.

Drillings along the length of cach connecting rod
also feed oil to the gudgeon pin bushes. Small cross-
drillings in the connecting rods direct jets of oil onto
the thrust sides of the cvlinder walls.
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Remove the retaining nut which secures the pump
driving gear to the driving shaft. The driving gear is
keyed to the shaft and requires a light tap to dislodge
it from the shaft.

The shaft may then be withdrawn from the pump
casing without disturbing the key. The retaining nut is
locked to the driving shaft by three centre punch
indentations.

All parts must be cleancd and carefully checked for
wear. Refer to the Engine Data Chart for new and
worn toleranges,

Oil Pump — to assemble

The driven gear bush is drilled with four oil holes.
It is a floating fit in the gear bore. and no ftting is
necessary. The shaft is retained in the casing by means
of a taper pin.

The end cover should be tested on a face plate for
distortion and any irregularity rectified. A taper pin
focks the suction line and float to the end cover.

Drive shaft bushes fitted to the pump casing should
be renewed only where absolutely necessary. Qil
grooves arc machined in these bushes,

When renewing, care must be taken to ensure the
bush is pressed against the shoulder of the casing bore
and not allowed o cant during installation. and so
distort or damage the casing. The bushes should be
reamed in line using Special Tool RH.132,

End Roat of the gears is 0-001 in. to -004 in, with a
permissible worn maximum of 0-007 in. If the end
Aoat exceeds this figure. remove the six studs from the
casing. and face off as necessary.

A new nut must always be used on the shaft and
centrec popped when tightened. The Kt of the suctien
Iine in the pump end cover is not important because
the suction line is submerged in oil.

The gauze fliter in the oil pick-up should be care-
fully examied for punctures and rerewed where
necessary. Cleanliness is of the utmost importance
when servicing the [ubrication systen.

The pump should be re-fitted and the driving gear
engaged in such a position that the distributor drive
shaft tongue is aligned with the marking made prior
to removal.

The Oil Sump

The cast aluminium sump carries the dipstick tube
and the electric oil level gauge unit. A baffle surrounds

the unit to eliminate gauge Aucruation by preventing
oil surge around the float. Whenever the sump is
drained a new alurminium washer should be used
when the drain plug is re-fitted.

Oil Filter Element -— to renew

1t is recommended that the oil filter element be
renewed at intervals of 5000 miles.

Oil Filter Element — to remove

To renew the filter element unscrew the central nut
and remove the casing contaiming the element. This
may be withdrawn through the rearmost portion of
the triangular aperture formed by the wing valance,
air intake manifold and bulkhead.

Qil Filter Element — to fit

[nstall the new element so that the drilled slecve is
uppermost. The lower sleeve, which is not driiled,
seats against a spring-loaded cork washer on the
central stud.

The rubber ring. which fits into the groove in the
filter head. must always be renewed when the element
is changed. Care must be taken to ensure that the
corners of the element are not trapped between the
casing and the head. and as a precaution, the corners
may be turned inwards.

Fiil the casing with one pint of clean engine oil and
assemble the filter, fitting a new annealed copper
washer between the central nut and filter head.

Qil Pipes

The oil Alter connections are grooved and are ftted
with two sealing rings. The grooves and the pipe
ends must be carefully cleaned and all sharp edges
must be removed hefore assembly. Apply a small
amount of grease to the sealing rings and pipe ends.
then. at the same time, press and twist them together.
A sharp tap from a hide mallet may be necessary to
ensure that the end of the pipe is seating against the
shoulder in the connection. The faces of the connec-
tion can be aligned by twisting. Use new ‘Klingerit®
gaskets between the joint faces when re-fitting the
plpes.

Oil Relief Valves

Cleaning and inspection of the relief valves may be
performed without removing the assembly from the
crankcase.

Eio
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SECTION E3 — CYLINDER BLOCK AND LINERS

Special tools required:

RH.441 — Exhaust Valve Spring Compressor
RH.626 — Puller. Valve Guide

RH.613 — Extractor and Puller — Camshaft Bushes
RH.562 — Camshaft Bush Reamer

Description

The cylinder block is a monobloc casting of close
grained cast iron, and is fitted with fuil-length high
chrome steel cylinder liners. Coolant passages are
cast integrally with the cylinder block and a ready
means of access is provided to these passages through
core plugs and detachable plates. An internal water
distribution gallery directs the Aow of the coolant
around the exhaust valve seats.

The cylinder liners are pressed into the cylinder
bores, and have an interference fit of 0-0025 in. to
0-0035 in. which must be maintained. Two liners of
different external diameters are available for service
renewal, which permit slight dimensional variations
in the cylinder block bores to be compensated by
selection of the appropriate liner. These are colour
ceded for identification (see Data Table).

The liners are pressed into the cylinder block under a
pressure of approxitnately [ ton. until they are 0-015 in.
proud at the top of the block and are then ground
flush before being bored and honed to size. The
bottom of the liner is under-cut for a distance of
0-200 in. to provide a lead-in when pressing the liner
into the cylinder block.

Pistons and bores are graded to maintain 4 0-0012 in.
to 0-0015 in. clearance at the top of the piston
skirt. Standard and oversize pistons are available in
four grades (see Section E7).

The standard bore is 3-750 in. to 3-7515 in. Cylinder
wear of 0-004 in. will necessitate the fitting of oversize
pistons, and the cylinders must be bored and honed.
Bore 0-003 in. undersize for final finishing by honing.
The final surface should show a fine ‘diamond’
pattern.

kt is possible to bore the cylinders and fit new pistons
with the engine in position. but this procedure is not
recommended. Adequate precautions must be taken
against swarf or grindings entering the oil passages of
the crankshaft. and the crankpins must be wrapped
with adhesive tape during the operation.

When bore dimensions will not permit further
re-boring to suit oversize pistons, bore out the liner
until about 0-015 in. remains. This will curl up and
fall out when split with a sharp chisel. Press in a
Yellow or Blue coded liner as required to maintain
the correct interference fit {see Data Chart). After
boring and honing, chamfer the top edge at 45 deg.
for a depth of +010 in.

Exhaust Yalve Seats

The e¢xhaust valve seats are pressed in with an
interference fit of 0-005 in.-0-007 in. and may be
remaoved in a similar manner to the cylinder liners, the
seat being bored until it can be split with a chisel. The
seat pocket must be thoroughly cleaned before
pressing in the new seat.

Valve seat dimensions are 1-8185 in. (—0-001 in.)
outside diameter with a depth of 0-250 in.

Where valve seat inserts and guides are being
renewed simultaneously. the guide must be installed
and reamed before machining the valve seat angle in
order to ensure concentricity of the seat angle to the
valve guide.

The seat angle 1s 45 deg. and should be carefully
machined free from scratches for a width of 0-062 in.
Where necessary, this should be ‘crowned’ with a
30 deg. cutter to avoid pocketing.

E12
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Exhaust Valve Guides

Exhaust valve guides are of phosphor-bronze.
0-6257 in. outside diameter. Replacement guides are
supplied 0-002 in. oversize on the outside diameter 10
maintain the correct interference fit.

The guides are removed by driving downwards with
a suitable punch. after the tappets. valve springs and
washers bave been removed.

When renewing a guide, press upwards into
position. using Special Tool RH.626. The shoulder of
the guide must seat against the recess in the boss. A
slight undercut on the outside of the guide above the
shoulder ensures that the guide is fitting squarely
against the boss recess.

When in position ream the guide bore to 0-3755 in.

Valve Tappets

Inlet and Exhaust valve tappets are of cast iron
and are chill cast on the camshaft end to resist wear.

Exhaust valve tappets are fitted with adjusting
screws and lock-nuts, and the inlet tappets are finished
with a seating for the iniet vaive push rod.

The inlet and exhaust valve tappets are graded in
steps of 0-00025 in. to give a selective fitting. They are
colour coded and should be ordered by colour only.
The external size and colouring of both exhaust and
inlet tappets 1s as follows:

Diameter in inches Colour
1-8675 to 1-870 in. ... ... Blue
1-870 to 1-87251n. ... ... Qreen
1-8725 to 1°875 in. Yellow
1-875 to 1:8775 in. Black

1-8775 to 1-880 in.
1-880 to 1-8825 in.

Black and Yellow
Green and Yellow

A master set of six should be used for gauging
purposes.

Carefully clean the tappet bore. Select a tappet from
the gauge set that will just slide down the bore without
Tubricant with the finger pressing lightly on the top.

Select & new tappet from stock that is one size less
than the gauge tappet. Thus if a ‘vellow' gauge tappet
sheuld be found to give the required feel a ‘green’
tappet should be selected for fitting to the bore.
Repeat this operation for all the tappet bores.

E 13
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Fig. E.6 Drift for removing valve guide

Wash and wipe clean the new tappets without
removing the ‘Parkerising” from the bottom face.
This surface. as well as being rustproof, is of value
during running in. Etch the appropriate number from
| to 6 on the top of each tappet to correspond with its
bore. inlet or exhaust, commencing from the front of
the engine.

Fit the tappets to the bores smearing the sides and
bottom face with Mobilgrease 234. This grease has a
high film strength and will assist in obtaining a good
bedding surface during running in. It may be obtained
in stall quantities from the Manufacturers.

Tappets shouid be changed if fitted on the bottom
face. Serviceable tappets should be re-fitted in their
original bores.

Camshaft Bushes - - to renew
Remove the e¢ngine and gearbox as one unit as
described in Section EI.

Place the engine on a suitable stand. drain the oil
and remove the sump.

Remave the rocker cover. the rocker arm assembly
and the cylinder head. as detailed in Section ES.

Remaove the inlet push rods, exhaust valve cover
plates, vaives, springs and washers.

Remaove all tappets and place the valves and tappets
in a suitable stand in numerical order.

Remove the crankshaft pulley.

Disconnect the low pressure ail line from the wheel
case and remove the case.

Remove the slipper drive assembly, as described in
Section ES5.

Remove the distributor. drive shaft and oil pump as
described in Section E2.

Remove the camshaft gear and thrust plate, then
withdraw the camshaft.
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within approximately 0010 in. of each face (see
Fig. E14). The radius of the wheel should be carefully
cottrolled 1o ensure that the grinding fades out
not more than hallway round the radius.

Grind te 0-001 in. above the Anished size.

Having re-ground the pins and journals. a final
operation should be cffected whereby the front face of
the driving flange is ground true. This should only
necessitate a light skimming wich the grinding wheel.

Lpon completion ef the grinding operation. the
crankshalt should be tested magneucally for cracks.

TRAYEL OF GRINDING WHEEL

v ¥ v

o 1"380in. ) o I88%in. F55in,

0-010%n, 0-0l0in. 0-080in - v 0-0min,
PR, - 11 g ] H . Y ;
) CENTHE -

RHALS

jou JOURMAL

23544 oNLY

—— — ——r S

— LR I S I R S —

0-093in. al blending radii. CRAMKPIMS

N

Fig. E.14  Crank pin and journal grinding dimensions

After grinding. lap the crankshaft to remove the
remaining 0-:001 in. of metal and to obtain a perfectly
smooth tinish on the journals and crankpins.

If the shaft is to be nitride hardened. this 0-001 in.
of metal must be left on. Afterwards the consequent
scale and this 0-001 in. of metal should be removed by
lapping. Mount the shaft on a suitabie machine using
cast-iron laps. Set the machine to revolve at approxi-
mately 220 to 250 r.p.m. and lap the crankpins and
journals separately for convenience of operation.
Plug the oil holes in the shafl with corks, Inject lapping
compound at frequent mtervals. Leave the pins and
Journals very slightly oversize and allow to cool. when
it will be found that they contract. No fixed rule can be
specified in regard to this procedure. which depends
entirely upon the skill of the operator.

After lapping. wash the crankshaft thoroughly in a
high pressure paraffin wash, blow off the surplus
paraflin with compressed air. then dry with a soft
lint-free cloth. After removing all traces of the com-
pound. ensure that all the corks are in position. Return
the shaft to the lapping machine and hand polish.

Using "Corolite” abrasive strip ! in. wide. continue
polishing until all traces of lapping in the surface have
been removed. After polishing. wash the shaft again
in a high pressure paraffin wash and remove all traces
of polishing compound.

Crankshaft Oil Caps

Reconditioned crankshafts supplied from the
Service Department are not supplied with oil caps.
Remove the oil caps from the originat shaft and fit
them to the new shaft using new alumimium washers.

Before fitting the caps clean off any slight signs of
corrosion. Badly pitted caps should be rencwed. The
seatings should be checked with Prussian Blue to
ensure that a good oil scal is obtained.

Main Bearings

Bearings removed from an engine during overhaul
must be re-fitted in their original positions. This
applies particularly to the top shells. as these are drilled
to register with the oilways in the crankcasce casting.

In no case should upper and lower bearing shells be
interchanged and care must be taken to see that the
locating lips correctly register in their recesscs.

Bearing —to renew without
removing crankshaft

It is possible to renew both upper and lower bearing
shells without the removal of the crankshaft, but it 15
not possible to check the crankshaft journals for wear.

. Drain and remove the engine sump. To aford
better access to the centre main bearing. the oil
pump delivery pipe should be removed. It is not
necessary to remove the oil pump assembly,
although it is easier if this is done. It should be
noted that if the oil pump is removed the ignition
will need re-timing.

2. Remove the sparking plugs and the lower fywheel
cover to allow the crankshaft to be rotated by hand.

£ I8

1961 AT10M









JULY 1961

Chapter E

SECTION E5 — CRANKSHAFT DAMPER AND SPRING DRIVE

Special tools required:

RH.352 — Serrated Spanner -- Crankshatt
RH 360 — Extractor — Spring Drive
RH.346 - - Mandrel — Spring Drive
RH.564 — Poundape Checking Lever

A suitable spring scale graduated 0 25 Ih.

Description

A friction plate keved to the crankshaft. transmits
frictional drive. via cotton duck washers. 1o (he
damper inertin wheels beiween which 15 bolted
{see Fig. EIT). Between the front washer and wheel is a
presser plate. the thrust being provided by coil springs
which seat in the front wheel.

At the rear of the unit is the crankshaflt tuming
wheel. Four dogs on this timing wheel enter apertures
in the friction plate hub, which transmits a cushioned
drive to the pinion through coil springs. Studs in the
crankshaft timing wheel dogs pass through the
assembly and secure the front damper wheel and fan
pulles hub.

The relative movement bhetween the crankshaft
and the damper and timing pinton assembly 1s thereby
controlled by the spring drive and by the inertia and
friction loadings which also absorb crankshaft oscilla-
ton.

The rear damper wheel is precisely balanced by
means of } in. dia. Allen screws. These screws should
not be disturbed when the damper is removed and
dismantled for overhaul.

The unit is free from derangement due to mechanical
failure and should not normally require attention
between periodic engine overhauls. except in cases
where the car has been idle for prolonged periods. such
4s storage.

In such cases the damping qualities of the unit may
become seriously impaired by the adhesion of the
cotton duck washers to the friction faces of the damper
wheel and friction drum. This condition will cause
engine vibration. which is particularly noticeable at
approximately 2500 r.p.m.: this is half the torsional
period of the ¢crankshaft and is equivalent to between
50 and 35 m.p.h.

To remove the unit proceed as follows:
Remove the radiator and shell assembly,

Remove the wheelcase as described in Section E6.
unlock and remove the four | in. nuts securing the
damper hub to the pinton studs which protrude
through the front wheel of the damper.

Before extracting the assembly. the valve timing
should be set. in order to facilitate assembly,

Remove the inlet valve rocker cover and turn the
engine over until No. | cylinder is on firing position.
i.e. both valves closed and the piston al T.D.C.

Unlock and remove the crankshaft serrated nut.
using Special Tool RH.552.

Attach the extractor to the four pinion studs, using
the original nuts. then extract the unte.

The Damper — to dismantle

Clamp the special mandrel tool. RH 546, in a vice.

Place the damper unit over the tapered end of the
mandrel and turn the unit until the key in the mandrel
enters any one keyway in the friction plate.

Unlock and remove the six } in. nuts and bolis
securing the damper wheels together. at the same
time supporting the rear wheel by hand to prevent
possible damage to the pinion teeth.

Remove the front wheel and the six springs between
the wheel and the presser plate.

Remove the cotton duck washers.

Remove the [riction plate and pinion assembly
rom the mandrel.

Place the pinion studs on a flat hench and press
downwards on the friction plate; the driving springs
will then dislodge. allowing the pinion to be removed
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it is best done by placing the ring on a smooth bleck
of wood and using a smooth file. Avoid clamping a
ring in the vice jaws. The ring gap is 0-015 in. to
0-019 in.

The Duaflex scraper ring requires no fitting. The
standard ring is suitable for use up toe 0-019 in. above
nominal bore size. A 0-020 in. oversize ring is suitable
for all remaining oversize pistons. Assemble the
Duaflex rings first from the top of the piston and not
by sliding the ring up the skirt. This avoids any risk of
scoring the skirt.

Fit the octagonal cxpander in the ring groove, then
fit one of the scraper rails followed by the wavy centre
spring; finally fit the other two scraper rails above the
centre spring.

Install the two lower compression rings. then the
chromium plated compression ting. Ensure that the
markings on the compression rings are at the top.

Before fitting the rings, roll them arcund the piston
grooves to ensure that they do not bind or stick.

When withdrawing or re-fitting the gudgeon pins.
immerse the pistons in hot water for a lew minutes.
The resulting expansion permits the pins o move
freely in the pistons.

Pistons and gudgeon pins are supplied as an
assembly and arc carefully weighed in order to
maintain engine balance. Gudgeon pins are selectively
fitted and must be kept to their individual pistons.

Pistons should be selectively gauged and fitted to
cylinders, then properly stamped: fit them to their
respective connecting rods after checking rod align-
ment and gudgeon pin it in the rod bush,

The piston must be fitted to the rod so that the split
of the piston skirt is opposite Lo the 0-031 in. ol holes
in the side of the rod. The complete assembly should
then be fitted to the crankshaft with the split to the
camshaft side of the engine.

Before assembly, the intcrior of the crankcase must
be thoroughly washed with paraffin. then dried under
air pressure. Special attention should be given to the
crankshaft. main bearings and camshaft bearing webs.
Oil the pistons. rings and bearings before assembly
and stagger the ring gaps.

Gudgeon Pins and Bushes

The gudgeon pin bushes are pressed into the con-
necting rod small-ends with the split in the bush facing

away from the oil spray hole in the rod. The inter-
ference fit between the rod and the bush is 0-0025 in.
to 0-004 in.

The bushes are diamond bored in positien and
bushes should be renewed if the clearance exceeds
0-0005 in, Gudgeon pin interference in the piston
bosses is 0-0002 in.

Where diamond boring facifities are not available,
the bushes must be high-speed turned to obtain as
finc a finish as possible. Reaming does not pive satis-
tory results, and should not be attempted. The final
machined bush bore is 0-7501 in. { - 0-0002 in.) giving a
gudgeon pin clearance of 0-0001 in. to 0-0003 in.

Connecting Rods —to align

Alignment of the connecting rods is of the utmost
importance, After re-bushing and boring. the rods
should be aligned on a reliable connecting rod aligning
fixture. Bent connccting rods will produce a light
knock under acceleration, besides causing uneven and
premature wear between the cylinder and piston.

If an alignment indicator is not available. a check
should be made on a surface table with the aid of
“Vee'-blocks and a dial gauge. Insert a gudgeon pin in
the small-end bush and a mandrel in the big-end. With
the mandrel leveiled in the ‘Vee’-blocks and the rod
vertical. take readings at both ends of the gudgeon
pin. The discrepancy must not exceed 0-0005 in. per
in. length between the two test points on the gudgeon
pin.

The rod must then be tested for ‘twist’. With the rod
centre line parallel to the table, test in a similar manner
to the alignment test. The discrepancy in this case
must not exceed 0-001 in. per inch between test points.

A rod will respond to corrective treatment where the
inaccuracies are small, but where larger errors exist, a
new rod must be fitted.

Connecting Rod Bolts

The connecting rod balts must be renewed if over-
stressed or stretched. This will be indicated by
‘waisting’ of the bolt. Take micrometer readings and
renew any bolt showing a variation of over 0-0¢1 in.
along its shank,

The bolt diameter is 0:3745 in.—0-375 in. and should
be a push fit in the rod and cap. Where a new bolt is
found to be a loose fit, the rod and cap should be
reamed and aversize bolts should be fitted. These are
available in 0-002 in. and 0-004 in. oversizes.
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Chaprer E

SECTION E8 —THE CYLINDER HEAD

Special tocls required:

RH.365 — Compressor, Inlet Yalve Spring

RH.558 — Vaive Holder

RH.561 — Reamer, Inlet Guide
RH.167 — Dowet Pin, Cylinder Head

RH.643 — Guide Drawer

Local manufacture — Drift, Removing Inlet Yalve Guide

Description

The detachable aluminium alloy cylinder head is
fitted with nickel chrome steel inlet valve seats and cast-
iron valve guides. The top face carries the rocker shaft
and inlet valve operating rockers.

The core plugs are of nickel plated brass and the
screwed-in sparking plug adapters are of aluminium
bronze.

The compression ratios for the different models are
as follows:

Rolls-Royce Silver Cloud (early cars) 661
Rolls-Royce Silver Cloud (‘D" series onwards) 8:1
Bentley 81 (early cars) 66 : 1
Bentley 81 (*E’ series onwards) 81

Bentley Continental 81 BC—-1 — AF to
BC-20-BG 725 :1|
Bentley Continental S1 DC-21-BG onwards 81

The Cylinder Head —to remove

Disconnect the earth connection from the negative
side of the battery. Remove the oil level dipstick
and cover the aperture. Remove the air cleaner
assembly, taking care not to spifl the oil in the reservoir
of the oil bath type cleaner. if fitted.

Drain the coolant and disconnect the upper radiator
hose and by-pass hose.

Disconnect the supply hoses from the vacuum water
taps for the heater and de-mister systems.

Disconnect the tube from the windscreen washer.

Remove the rocker cover breather pipe and the
rocker cover, together with the high tension ieads and
conduits.

Disconnect the throttle controls and fuel feed pipes
at the carburetters. The head may bhe removed without
disturbing the carburetters, if desired.

Disconnect and unclip the electrical leads from the
coolant temperature transmitter.

Disconnect the leads from the automatic choke.

Disconnect the high tension lead from the ignition
coil and the low tension tead from the coil and distri-
butor. Remove the coil. then the distributor with its
housing, having previously marked the driving shaft
for re-assembly. Cover the aperture.

Disconnect the induction manifold hot-spat pipe at
the coolant pump. and the fuel drain pipes from the
float chamber cover.

Progressively unscrew, half a turn at a time, the five
nuts securing the valve rocker shaft pedestals to the
head and remove the rocker shaft assembly.

Remove the tappet covers. Lift out the push rods.
The inlet tappets are numbered | to 6 and must be
re-fitted in their respective bores, if removed.

On Bentley Continental 51 cars only. Disconnect the
clip situated under the left-hand side of the water
pump retaining the oil supply pipe to the distributor.

Progressively unscrew the cylinder head setscrews
commencing with those at the ends and working
inwards. Lift the cylinder head from the block, using
a ‘“T’-piece, screwed on to the rear rocker cover stud,
and lifting with equal upward pressure on the thermo-
stat casing. Should the joint be difficult to break, the
engine should be turned over with the sparking plugs
in position, but not connected.
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rockers on to the valve stems and the ends of the push
rods. The holes may be cleared with fine wire but must
not be enlarged.

Re-fit the rocker cover and its breather pipe.

Re-fit the air cleaner (see Chapter K of the Work-
shop Manual).

E 348

After the road test and with the engine warm,
remove the rocker shaft and tighten the cylinder head
setscrews in the correct sequence {sec Fig. E26). Re-fit
the rocker shaft and set the inlet rocker clearances to
0-006 in. with the engine cold.

Re-assemble the remaining parts.
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On S1 cars the centre bearing should be examined
every 20,000 miles and re-packed with the correct
1 grease,
The Hardy Spicer universal joint and the sliding
joints are provided with grease nipples and should be
lubricated every 10,000 miles on $1 cars and 12,000
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miles on S2 cars with one of the approved lubricants
stated below,

Shell Retinax ‘A’ (First recommendation)
B.P. Energrease L2

Castrol  Castrolease LM

Mobil Mobilgrease MP

SECTION F3 —DISMANTLING AND ASSEMBLING

Propeller Shafts and Universal Joints —
to remove and dismantle

Remove the four nuts and bolts securing the
front joint to the gearbox output shait,

Remove the two tension springs from between the
centre bearing carrier housing and the equaliser bar.

To remove the propeller shafts without removing
the centre bearing mounting, it is necessary only to
unscrew the nut which is fitted with a lock-washer;
this separates the bearing housing from the lower
Silentbloc assembly of the bearing mounting,

Fig. F} Poasition of correlation mwarks on the front propeller shaft

Remove the split pin and unscrew the nut from the
bolt securing the centre bearing assembly to the frame
bracket (see Fig. F4). The mounting can then be
detached from the bearing housing by removing the
nut and lock-washer from the securing stud. Dis-
mantle the mounting by rermoving the two 0-500 in.
(} in.) nuts and bolts which pass through the Silentbloc
bushes.

F3

Remove the four bolts, nuts and washers securing
the rear universal joint to the rear axle pinion flange.

The front and rear shafts should then be withdrawn
from the chassis as an assembly, transferred to a bench
and separated by removing the four nuts and holts
attaching the rear flange of the front shaft to the front
joint of the rear shaft. Secure the froat shaft in a
suitably shaped ¢lamp and proceed as follows:
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CHAPTER G

BRAKING SYSTEM

SECTION G| — DATA AND GENERAL DESCRIPTION

Data

Effective Drum Diameter
§1, 82, Bentley Continental S2 and Phantem V cars

Brake Lining Type
S1, 52, Bentley Continental S2 and Phantom V cars

Length

S1, S2 and Phantom V cars
Beniley Continental S2 cars (front)

Width
S1. 52 and Phantom V cars
Bentley Continental 82 cars (front)

Thickness

51, S2 and Phantom V cars
Bentley Continental S2 cars (front)

Diameter of Wheel Cylinder Bores
Front Sl. S2, Bentley Continental S2 and Phantom V cars

Rear S1 cars
Rear S2, Bentley Continental 82 and Phantom ¥ cars

Diameter of Master Cylinder System Pistons

Upper cylinder

Dual system { Lower cylinder

Single cylinder system

Servo Lining — all cars

Type

Serve Operating Levers

Early SI cars with single master cylinder
Late S1 cars

Bentley Continental 52 cars } with dual master cylinders

52 cars

Phantom V cars } with dual master cylinders

)

11-250 in. (28-575 cm.)

Ferodo DS2 or Mintex MI4

10-00 in. (254 cm.)
7-707 in. (19:576 cm.)

3-000 in. {7-62 cm.}
2-980 in. (7:569 cm.)

0-322 in. (8-179 mm.)
0-347 in. (8-814 mm.)

1-375 in. (3-492 cm.)
0-875 in, (2-222 cm.)
0-812 in. (2-062 cm.)

0-980 in. (2-489 cm.)
0-747 in, (1-897 cm.)

0980 in. (2-489 cm.)

Ferodo DMS

Cam angle
52 deg.

47 deg.

374 deg.
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Description

Om both S1 and S2 cars, the braking system incor-
poratcs a gearbox-driven friction type servo motor
which is engaged by the foot brake pedal. The output
from the servo is transmitted through hydraulic
cylinders which operate Girling Hydrastatic brakes
incorporating special Rolls-Royece features,

[n addition to operating the servo, the foot brake
pedal is also connected to the rear brakes through a
mechanical linkage of rods in tension. as also is the
handbrake. and supplies 40 per cent {S1 cars) or 30
per cent {82 cars) of the effort applied to the rear
brakes. the addittonal 60 per cent (ST cars) or 70 per
cent (S2 cars) being provided hydraulically.

The handbrakc also is connected 1o the rear brakes
through a mechanical linkage.

Two Shoe Brake System — Front Brakes

Front brakes are of the ‘two trailing shoe™ type
cmploying two brake operating cylinders for each
wheel, The lower “shoe factor” duc to absence of self-
wrapping effect with trailing shoes renders them less
prone to puliing and grabbing troubles. sometimes
assoctated with leading shoe type brakes. The drum
diameter has. of nceessity, been reduced to 111 in.
{28-375 ¢m.) and this, comhined with the absence of
self~wrapping cffeet, necessitates the employment of
higher shoe tip operating pressures to obtain the same
total braking. This higher shoe tip force i1s derived
from the servo motor and increased hydraulic leverage,
made possible by the use of self-adjusting shoes.

The impeortance of self-adjusting shoes in this system
lies in the fact that the displacement of Auid when the
brakes are applied is much less than in a normal
systemn, since there is virtually no initial shoc clearance
to be taken up. With less fluid movement, it has been
possible to employ master cylinders of smaller bore
diameter than that of the wheel cylinders, thus
providing an increased hydraulic leverage without
introducing cxcessive lhnear travel of the master
cylinder pistons.

On 2ll except Phantom V rear brakes. self-adjust-
ment of the shoes is achieved by a friction device
known as the ‘shake-back stop™. This device retains
the front shoes in the expanded position when the
hydraulic pressure is released. thus achieving near
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zero shoe clearance. The ‘shake-ba: . stop’ is located
radially by a steady post attached to the brake carrier
plate. Sufficient clearance is provided in this location
to allow shight shee to drum clearance with the brakes
off. The tension of the hrake shoe return springs (or
more correctly ‘bias springs’) is such that the shoes
are in equilibrium with the springs in the wheel cylin-
ders. These exert a slight pressure on the back of the
operaling rubbzr cup and piston in the expanders. In
consequence. there must be sufficient friction between
the shake-back stop and the brake shoe web to prevent
the shoe bzing shaken back by the vertical forces
imposed on it when traversing rough roads.

As the front brakes are applied entirely by the servo
there would normally be no increase in pedal travel
as the linings became worn. A strong puil-off spring is
therefore fitted to the shoes which takes cficet only
when the linings are near the end of their life, and. by
the increase in pedal pressure above that which would
normally be required. gives warning that the linings
require rencwal.

Four Shoe Brake System — Front Brakes

On the Bentley Continental S2 the front brakes are
of the “Tour-shoe™ type.

The four shoe brake consists basically of four
neutral shocs mounted in pairs on two trailing shoe
carriers. The shoe carriers are operated by two wheel
cylinders mounted on a torque plate. A water excluder
ts ftled to the back of each front brake drum and is
positioned botween the carrier plate and the stub axle.

With four shoes a greater lining area is obtained,
while the arc length of each shoe remains low,

Two bosses with fine limit bores are welded to cach
shoe carrier and the shoes pivot on hardened pins
which are retained in the bosses by spring clips. As
the pivots arve set well back from the shoe lining
surfaces. there is a tendency for the shoes to tip for-
ward due to the rotation of the drum. The two shoes
overlap in order to make the tendencies of the shoes
to ult, mutually self-cancefling.

‘Shake-back stops’ are fitted to the brakes which
prevent the shoes from shaking away from the drum
when travelling over rough surfaces.

On the four shoe brake. one shakc-back stop is
fitted to each of the two trailing shoc carriers.
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Rear Brakes — all cars

The rear brakes comprise a leading and trailing shoe
expanded by a double acung wheel cylinder in con-
junction with a mechanical flat wedge type expander.
the latter being operated by direct foot pedal linkage
and also by the handbrake. The shoes are inter-
connected by a special cqual-wear linkage which
converts the foating shoes to a ‘fixed-cam” equivalent,
thus reducing the self-wrapping effect of the leading
shoes and allowing the use of a single shake-back stop
on the trailing shoe which simultanecusly adjusts both
shoes to near zero clearance: it should be noted that
shake-back stops are not fitted to the rear brakes on
Phantom ¥ cars. As lining wear takes place with
canseqguent automatic adjustment, the shoes move
away from the tappets of the mechanical expander
in the ‘Off” position; an adjuster is therefore provided
10 cnable the shoes to be repositioned thus bringing
the hecls into contact with the tappets again.

A light rubbing when the brakes are "Of is quite
normal with this type of automatic shoe adjustment.

Operation

Initial movement of the foot brake pedal first applies
the rear brakes through the mechanical linkage and
supplies 40 per cent {S1 cars} or 30 per cent (52 cars)
of the cfTort applied to the rear brakes. Further
pressure on the foot brake pedal engages the servo
motor which operates the hydraulic master cvlinder(s)
and supplies the additional 60 per cent (81 cars) or
70 per cent (S2 cars) of the effort applied to the rear
brakes: the front brakes are operated by the hydraulic
system only. On releasing the foot brake pedal, the
hydraulic master ¢ylinder piston(s) return by means of
an internal spring: the servo operating levers rcturn to
their normal positions by means of a torsion spring
fitted between the two levers.

The handbrake is alse connected to the rear brakes
through the mechanical linkage.

Figure Gl shows the brake linkage for a right-hand
drive car with the arrangement fitted to left-hand drive
cars shown inset, On Phantom V cars an extra relay
lever is fitted between the intermediate linkage and
the rear axle. The lever is fitted to a bracket welded to
the right-hund rear member of the propeller shaft
tuntnel. The single rod (see 2. Fig. G 1) fitted on standard
cars, is divided into two rods en the Phantom V, the
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ends of which are pivoted on the relay fever mentioned
abovc.

A servo motor is mounted on the right-hand side of
the gearbox and is driven at approximately one fifth
of the propeller shaft speed. A pull-rod (see 7.
Fig. Gl)is operated by the brake pedal and is coupled
to a lever on the servo motor shaft. The lever has
inclined cams formed on the face of its boss which
engage. through the medium of steel balls. with
similar cams formed on the boss of a second lever (3).
From the latter lever. rod {(4) actuates the rear
hrakes through an intermediate lever which is pivoted
on a bracket bolted to the crossmember of the frame
and through rod (2) and the rear equaliser linkage,
mounted on a bracket suspended from the rear axle.

[nitial movement of the servo lever cams engages the
servo motor, and its output is taken to the master
cylinder operating lever assembly by one of the two
output rods, depending upon whether the motion of
the car is forward or reverse.

The handbrake is mounted under the facia, and is
connected by an enclosed cable to the handbrake lever
carried on the master cylinder support bracket. This
lever is linked to a second lever which is connected to
the intermediate lever {11} by means of a pin. The
remaining linkage is the same as for the foot brake.
The intermediate lever is permitted to slide along the
slotted link on rad (4) so that appheation of the
handbrake does not disturb the foot pedal.

Hydraulic Systems

On early Rolls-Royce Silver Cloud, Bentley S1 and
Bentley Continental S1 cars, a single master cylinder
operates all the brakes. In the event of failure of the
hydraulic system, the rear brakes remain effective
through the mechanical linkage; similarly, provision
15 made to ensure that the hydraulic system remains
effective should the mechanical application fail.

Later S1 cars and all 82 cars are fitted with two
reservoirs and two master cylinders: the upper
cylinder (0-980 in. {2-489 cm.) piston dia.) operates
the upper shoes only in the front brakes and ali shoes
in the rcar brakes, while the lower cylinder (0-747 in.
{1-897 cm.) piston dia.) operates only the lower shoes in
the front brakes.

Two brake fAuid reservoirs. one for each master
cylinder, are mounted on the wing valance and
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incorporate fine mesh gauze filters. The pipes leading
to the master cylinders are arranged to run in such a
manner that no air trapping takes place; any air
present in the brake fluid cylinders or pipes is expelled
from the reservoirs.

Note: All brake fuid is hygroscopic, i.e.

the fluid will absorb and chemically combine

with water from the atmosphere.

To overcome this problem, the fluid should be
exposed to the atmosphere only for the minimum
time. It should always be stored in and used directly
from small sealed containers.

Check valves were introduced on early S1 cars to
obviate the possibility of ingress of air at the wheel
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cylinders, but it was later established that the spreaders
were fully capable of maintaining an- adequate
interference between the lips of the cup seals and the
bores, thus preventing air [rom being introduced into
the system. No retrospective action is necessary to
remove the check valves. The two sub-divisions of the
hydraulic system are not interconnected hydraulically
and balance between the two cylinders, and therefore
between front and rear brakes, is obtained mechani-
cally by means of a balance lever.

In the event of failure of one system, braking is still
retained on all four wheels by the mechanical applica-
tion of the rear brakes and the operation of the second
cylinder.

SECTION G2 — SERVICE OPERATIONS

Special tools required:

RH.322 — Brake and servo testing lever (single
cylinder system)

RH.417 — Brake and servo testing lever (dual
cylinder system)

RH.473 — Spirng balance — 100 Ib. (453 kg.)
reading

On 51, S2 and Phantom V cars, the front brakes are
self-adjusting and no external adjuster is provided.
Every 20,000 miles (32,000 kilometres) on S1 cars and
12,000 miles (19,000 kilometres) on all S2 cars, the
brake drums should be removed and the condition of
the linings examined. The lining face should not be
less than 4 in. (0-794 mm.) above the rivet heads,

On S1 and early S2 cars, il wear is excessive, the
shoes will catch on the wamning springs provided on
the brake carrier plate whenever the brakes are
applied and self-adjustment will be prevented.

Should it be necessary to remove the wheels before
this period, for example, when the wheels are inter-
changed and checked for balance after 5000 miles
(8000 km.) on S1 cars and 6000 miles (3600 km.) on
S2 cars, it is suggested that an inspection of front
brake linings be carried out at the same time.

Check the link pins and renew if they are the old
type (i.e. cadmium plated).

Remove the split pin and washer securing the link
pin between the brake shoe and the wheel cylinder
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link. Using a fi in. diameter bar push the link pin
out of the brake shoe and link. The bar should be
pushed through so that as the link pin falls out, the
shoe is held to the wheel cylinder by the bar,

Insert the new link pin (i.e. the bronze-coated type)
from the back of the brake, pushing out the bar. Fit
the washer and split pin.

Repeat this operation for the remaining three link
pins.

Remove any lining dust which may have
accumulated on the brake mechanism before re-fitting
the drums. Push the shoes inwards and place the drum
in position; the shoes should be in light contact with
the drum after the brakes have once been applied and
released. Slight rubbing between shoes and drums is
normal for both front and rear brakes.

On both S1 and S2 cars, wear on the rear brakes has
the eflect of increasing the travel of the foot brake
and handbrake controls, therefore check and il neces-
sary adjust the rear brakes every 3,000 miles (4,800
kilometres). It is important that no atternpt be made
to adjust at any other point by altering the length of
the rods.

On initial build, the linkage is carefully set to
synchronise the front and rear stops, ensuring that in
the event of failure of any parts of the system at least
one pair of brakes is available. If dismantled for any
reason, the linkage should be reset to the original
setting as described in ‘Handbrake Ratchet Assembly’,
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Flg. G6 Lever RH,322 in position

I. "ON-STOP' BAR 2. 100 Ik, LOADING

exceed 0-85 in, (2:159 cm.). If the travel exceeds
this figure, the brakes should be ‘bled’ again and
the test repeafed.

Dual master cylinder system

Repeat the operation described for fhf. Single
Master Cylinder system but refer to Figuré G6 for the
movement required. Use lever RH.417 for the test.

Movement. is measured at the bottom clevis pin on
the master cylinder lever 2. Movement of the lever
must not exceed 2:250 in. (5715 em.); if it does, the
brakes should be ‘bled’ again and the test repeated.

Lubrication

On S1 cars the brake linkage clevis and fulerum
pins should be lightly lubricated with engine or
penetrating oil every 5000 miles (8000 kilometres)
and on S2 cars every 6000 miles (9600 kilometres).

On the dual cylinder system, the master cylinder
balance lever pivot bearing should be lubricated with
the approved grease as shown in Chapter D.’

The ball bearing cams which actuate the servo motor
are packed with grease on initial assembly and require
no attention between chassis overhauls,

SECTION G3 —THE MASTER CYLINDERS

Two Girling master cylinders are fitted to a bracket
on the cruciform member and are operated by a servo
motor through drag links.

Servo motor operation draws forward the master
cylinder operating lever 2 (Fig. G7). Pivoted on this
lever is the balance lever to which are connected the
two master cylinder push rods.

On the single master cylinder system, the master
cylinder push rod is connected directly to the operating
lever.

In the rest position, the main seal floats slightly
forward and two recuperating holes in the plunger
are uncoveéred, permitting communication between the

¥heel cylinders and reservoir. This prevents the build-
up of pressure differentials due to thermal expansion
and contraction.

The initial movement of the plunger brings the
recuperation holes forward of the main rubber sealing
lip, after which further movement will produce a
proportionate movement of the wheel cylinder
plungers.

On brake release, the push rod is ieturned
immediately by the operating lever return spring, but
master cylinder plunger return is by means of the
internal spring only. The plunger should contact the
push rod retzining washer between one and four
seconds alter release.

G8
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If the clearances are not within the above limits, the
wheel cylinders must be re-positioned on the abutment
faces. For example, if clearance (x} is much greater
than (y). the wheel cylinder ‘G’ must be moved out
from the centre of the brake along the abutment face
until {x) and (y} become equal to within 0-003 in.
(0076 mm.}.

It is recommended that during this adjustment the
brake shoes and carriers be removed to ensure that the
wheel cylinder remains hard against its abutment face
during movement. As a rough guide, it will be neces-
sary to move the wheel cylinder approximately the
same distance as the difference between (x) and (y).

Note: The interaction interference (i) at the
point ‘1" has precedence over the shoe drum
clearance at (x) and (¥} and the inequality of
{x) and (y) may be varied anywhere in the
limit of 0-003 in. (0076 mm.} in order to
achieve the correct tolecrance in (i).

Belore re-checking clearances, the shoes should be
cxpanded and then brought back to their *Off” position
as previously described.

Repeat the procedure for shoes *C' and ‘D

Torgue tighten the wheel cylinder kxing bolts;
the & in. (7-925 mm.) dia. bolts should be tightened
to 16--18 Ib.ft. (2-21-2-48 kg.m.) and the {in. {12'7
mm.) dia. bolts to 48-52 Ib.ft. (6:62-7-17 kg.m).

Finally, check once mare the fits at ‘X", 'Y and ‘I".
Re-connect the feed pipes.

Repeat the whole procedures lor the other brake
unit.
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RH ARAKE uMIT

ABUTHEINT FACE
WHEEL CYLINDER G-,
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SHOE CARRIER F

SHOE © - { SHOE 8-
TRAILING EDGE -

B 2&2

Fig. G34 Seting of four shoe brakes

‘Bleed’ the brakes; refer to *Hydraulic System — to
bleed'.

Note: Once shoes have bedded in, they are
not interchangeable.

Brake Drums

It is permissible to re-grind the brake drums to
remove scores or ovality in accordance with the
following data.

Standard internal diameter
of the brake drum

Grinding limit

11-250 in. {28-575 cm.)
0050 in. (127 mm.)
oversize

G 27
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Investigation has shown that there is a possibility
of the handbrake cable being placed over the adjust-
ment nuts on the servo shaft, following installation of
the servo motor from beneath the car or when for any
reason the cable has been disturbed. This incorrect
positioning of the cable will cause gradual fraying
with consequent breakage of the cable. Damage is
also incurred by the servo adjustment nuts where
frictional contact is made. '

To prevent this trouble occurring, a check of the
cable run should be made following displaccment of
either the servo motor or handbrake cable,

Hand Brake Warning Lamp

A warning lamp is fitted on the facia to indicate
that the hand brake is either ‘on’ or ‘off”.

SECTION G7 —BASIC ADJUSTMENT

Refer to Figure Gl and disconnect the following:
Pedal return spring 9.
Handbrake cable and return spring 10 from lever 3.
Front end of handbrake transfer link from lever 3.

Eal

Front ends of rods 4 and 7 and the rear end of
rod 2. {On Phantem V cars, two rods are fitted
instead of the one numbered 2 in Fig. G1).

Pin 13 (rod 12) left-hand cars only,
6. Rod return springs from rear brake back plates 1.

badd

Slacken the bolts retaining the ‘on-stop’ 6 to the
frame and tighten the rear brake adjusters to lock the
rear brakes.

‘On-stop’ Adjustment

~ The following adjustments should be carried out
with the rubber ‘off-stop’ 1 in position on the chassis
frame bracket. Refer to Figure G36 to identify the
components.

Adjust rod 3 so that when the end of the slotted
link 2 is in contact with the rubber ‘off-stop’ 1 the
servo outer lever 4 leans 10 deg. + 2 deg. towards
the rear of the car. Lock the nut on rod 3.

To adjust the ‘on-stop’ 5, place a 1-250 in. (31-75
mm.) distance piece for S1 cars and a 1-000 in. (25-4
mm.) distance piece for S2 cars, between the end of the
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For the warning [amp to function correctly, it is
essential that when the hand brake is pulled ‘on’, the
microswitch, which operates the warning lamp, is
switched on before the hand brake reaches the first
notch on the ratchet.

To adjust the microswitch the procedure is as
follows:

With the hand brake in the *off” position and with
the button on the microswitch held down, the micro-
switch should be adjusted so that a 0-060 in. gap is
obtained .between the button and the hand brake
operating lever,

After carrying out this adjustment, check that the
warning lamp comes on before the first notch on the
hand brake ratchet is reached.

OF BRAKE RODS AND LINKAGES

slotted link 2 and the rubber ‘off-stop’ 1. The servo
outer lever 4 should now be in contact with the
‘on-stop’ 5; if not, the ‘on-stop’ should be adjusted and
locked in position.

As a check when the distance piece is removed, the
distance between the servo outer lever 4 and the ‘on-
stop” 5 should be 1-050 (26:67 mm.) for §1 cars and
0-800 in. (20-32 mm.) for S2 cars.

The continued operation of the hydraulic system in
the event of failure of the mechanical rear brake will
depend on this adjustment and it is essential that this
be carried out correctly.

Rod Adjustment (12) —
left-hand cars only

Refer to Figure G1 for all the following adjustrﬁents.

Adjust the rod to the nearest turn of the yoke to
give a distance of 19-875 in. (50-483 cm.) between the
pin centres.

Rod Adjustment (7)

With rod 4 held rearwards on the “off-stop’, adjust
rod 7 so that the seal on the pedal stem is compressed
approximately 0-200 in. (5-08 mm.) by contact with the
pedal gap plate.

G 29






JULY 1961

Rod Adjustment (2)

Adjust to eliminate all the free movement without
tensioning the rods. In some cases it may be found
that there is insufficient thread on this rod to permit
adjustment of the forkpiece. In this case the rear end
of rod 2 should have its screw thread extended by
}in. with a 1 in. dia. U.N.F. die nut.

Check to ensure that no foul occurs hetween the
end of the rod where it protrudes through the fork-
piece and the equaliser lever when the brakes are
fully applied. 1f a foul occurs, rod 2 should be

Cheyster G

shortened by cutting a } in. length off its rear end.

Re-adjust the rear brakes as detailed in ‘Master
Cylinders’.

Handbrake Adjustment

Connect the handbrake cable and return spring.

Adjust the cable at the abutment (8}, to give } in.
free movement of the cable before rod 2 moves,
Adjust the master cylinder and servo as detailed in
‘Servo Motor and Brake Shoes, Drum and Expander
Mechanism’.

G 3!
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CHAPTER H

SUSPENSION

SECTION Hi — FRONT SUSPENSION

Description and Operation

The independent front wheel suspension system
consists of two upper and two lower triangle levers of
differing lengths, set at a trailing angle. Coil springs
arc mounted between the chassis framne and the
lower triangle levers (see Fig. HI for SI cars and
Fip. H2 for 82 cars). to absorb shock caused by
varying road conditions,

The upper triangle levers are directly connected to.
and constitute the arms of. the double-acting hydrautic
shock dampers which damp the movement of the coil
springs. The lower triangle levers are attuched 1o
fulerum brackets bolted to the underside of the front
frame crossmember.

The yokes carrving the stub axles are mounted
between the outer ends of the upper and lower triangle
levers by means of threaded bearing bushes.

Provision is made for the adjustinent of the castor
and camber angles where necessary.

Rubber bump stops are bolted to the underside of
the upper triangle levers and also to the frame, 1o
cushion the effect of extreme travel of the upper and
lower triangle lovers.

A rransverse stabiliser bar is fitted in front of the
triangle fevers and is scecured to the frame on rubber
blocks. the outer ends of the bar being connected to
the lower trigngle levers by means of steel links also
carriecd in rubber blocks.

On 51 cars, the suspension bearings are Tubricated
under pressure from the *centralised chassis lubrication
system’. On 82 cars, the bearings are lubricated by
grease. no Ceentralised chassis lubrication  system’
being Atted.

FRONT SUSPENSION DATA

SI Cars Camber angle
- Manual steering
Castor angle . .
Power assisted steering
Toe-in

Pivot pin inclination

Standing height Standard car
Colontal car

S2 Cars Camber angle
Castor angle
Toe-in

Pivot pin inclination

Standing height Standard car
Colontal car

H1

Yertical to ! deg. positive

I deg. negative

Zero

0-062 m. (0-157 cm.)-0-156 in. {0-396 cm.)
4} deg. at zero camber angle

4 deg. at | deg. camber angle

0-600 in. (1-524 ¢m.)-1-200 in. (3-048 cm.)
P-100 in. (2:794 em.)-1-700 in. (4-318 cm.)

Yertical to 4 deg. positive

Zero

0-062 in. {0157 em.}-0 125 in. (0-318 ¢m)
4} deg. at zero camber angle

4 deg. at } deg. camber angle

0-800 in. (2-032 em.)-1-400 m. {3-556 cm.}
1-300 in. (3-302 ¢m.)-1-900 in. (4826 cm.)
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SECTION M2 — FRONT HUBRBS

Front Hub Bearings — to renew

S1 and S2 cars

Remove the wheel disc and hub cap and slacken the
wheel nuts; note rhat the wheel nuts on the right of the
car have right-hand threads and wheel nuts on the left
of the car have left-hand threads.

Firmly apply the handbrake and carefully position a
jack under the front pan, ensuring that the jack
head cannot contact and so damage the power steering
cylinder as it is raised. Jack up the front of the car and
place supports under the stabiliser rod chassis
mountings. Prise off the dust cover by inserting a
screwdriver between the dust cover and the shallow
flange on the hub; the dust cover contains an earth
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Fig. H13 Front hub bearings

. CASTELLATED NUT 5. DISTANCE PIECE
1. QUTER BEARING & GREASE RETAINER
3. STUB AXLE 7. INNER BEARING
4. HUB 4 DUST COYER

contact which must not be damaged. Remove the
whecl nuts and the wheel.

Unscrew the three countersunk headed screws
securing the brake drum and withdraw the drum.

Remove the split pin, the castellated nut and the
plain washer from the stub axle: it will be necessary to
break the sealing band before the split pin can be
removed. Note that the right-hand stub axle has a
right-hand thread and the left-hand stub axle has a
left-hand thread. Withdraw the hub complete with
bearings, also the distance piece from the stub axle.

With the hub removed. the opportunity should be
taken to examine the condition of the brake shoes
and also to examine the hydraulic wheel cylinders for
any signs of leaking.

Lift out tbe inner race and roller cage from the
outer bearing. Prise out the inner bearing prease
retainer using the three slots incorporated in the
retainer for extraction purposes, The grease retainers
have cither right-hand or left-hand ‘Acme’ threads and
must be fitted to their respective sides; the grease
retainers are marked either '‘Off-side Right-hand” or
‘Near-side Left-hand’. Remove the inner race and
roller cage from the inner bearing. Using a hardwood
drift, tap out the outer races of the two bearings.
Thoroughly clean the hub and all parts which are to
be re-fitted.

Press the new outer races into position in the hub
with the smaller end of the taper bore leading.
Lightly grease and fit the new inner races and rollers
in their respective positions. Pack the hub with
approximately 2} oz. {70-875 gm.) of the approved
grease and re-fit the grease retainer, tapping it into
position with an aluminium drift.

Re-fit the distance piece ensuring that the chamfered
end of the bore enters onto the stub axle. Place the
hub assembly onto the stub axle and fit the plain
washer and castellated nut. Insert a 0-002 in. (0-005
cm.) feeler gauge between the outer bearing and the
plain washer. Tighten the nut whilst slowly rotating
the hub until resistance is felt; then remove the feeler
gauge. The continuous rotation of the hub is essential
in order to ensure that the taper rollers seat correctly

i
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Stub Axle Bearing Assemblies —
to renew

Withdraw the inner race from the upper bearing and
remove the needle rollers from both the upper and
lower bearings. Tap out the upper and lower outer
races with a suitable drift,

To fit the new bearings a press should be used. Press
in the upper bearing as an assembly and press in the
lower bearing outer race, ensuring that both the outer
races are pressed hard against the shoulders in the
stub axle.

Apply a thick coating of grease to the lower outer
race and position the 34 needle rollers.

Fitting the Stub Axle to the Yoke

Figure H14 shows an exploded view of the SI stub
axle assembly and reference should be made to this
illustration for the assembly of both S1 and S2 stub
axles as they are very similar.

Fit the upper felt sealing washer together with the
distance washer under the top bearing in the stub axle;
the stepped side of the distance washer must face
towards the top.

Fit the lower retainer and felt washer into the recess
provided in the bottom of the yoke bore.

Fit the stub axle to the yoke ensuring that the felt
washers are not displaced. Enter the pivot pin into the
stub axle with the slot for the lock washer tab facing
towards the centre line of the car and push the pivot
pin as far as possible by hand; care sbould be taken
not to displace the needle rollers. Using an aluminium
drift, drive the pivot pin upwards until it is hard
against the shoulder in the yoke.

On S1 cars fit the oil restricting pin to the top of the
pivot pin.

Oan all cars fit the plain washer, the lock washer and
nut to the pivot pin and tighten tbe nut whilst con-
tinually checking the stub axle for freedom of move-
ment; do not lock the nut at this stage.

Lubricate the thrust washer and position it in the
lower flange. Lightly smear the packing plate and the
flange with jointing compound and secure the plate
to the stub axle with the four setscrews and plain
washers.

Check the stub axle for freedom of movement and
for end float; the permissible end float is 0-007 in.
(0-178 mm.) to 0-017 in. (0-432 mm.). If the end float
is not within these limits it will be necessary to fit a
new thrust washer. The thickness of a new thrust
washer is 0-098-0-001 in. (2-489-0-025 mm.). Any
tightness or binding when moving the stub axle
from lock to lock may be relieved by a few sharp
blows on the lower flange with a hide mallet.

Ensure that the pivot pin nut is tight, turn up the
tabs on the lock washer and fit the top cover. On S1
cars, smear a liberal amount of jointing compound on
to the top cover and press the cover into position.
On S2 cars, there are four holes 0-125 in. (3-175 mm.)
diameter by 0-100 in. (2-540 mm.) deep drilled in the
top diameter of the stub axle. Place the top cover in
position and with the aid of a centre punch and
hammer make four indentations in the top cover
opposite the four holes in the top of the stub axle.

Mount the side steering lever onto the stub axle
with the two setscrews and a new locking plate;
tighten and lock the setscrews.

Fit the brake shoe carrier plate assembly using new
locking plates, connect the brake hose(s) and bleed
both the front and rear brakes (see Chapter ).

Fit the wheel and hub assembly, adjusting and
locking the bearings as previously described.

On S1 cars, check the oil flow to all points from the
*Central Lubrication System’,

On S2 cars, lubricate the stub axle assembly at the
grease points using the Tecalemit grease-gun, RH.709,
charged with Rocol M Grease 204G or its equivalent.

H 12
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New rubber sealing rings (see ‘Stub Axle Yokes’),
must always be used when the bearing blocks have
been removed.

Lower Triangle Levers, Fulcrum
Brackets and Lower Bearing
Blocks — to fit

Fit new rubber sealing rings against the shoulders
of the threaded ends of the fulerum bracket and on
both sides of the lower yoke fulecrum pin. Lubricate
the lower yoke bearing blocks with a few drops of oil
and screw the blocks onto the yoke lower fulcrum pin
just sufficiently to compress the rubber sealing rings
and in a position for connecting the lower triangle
levers.

The iower triangle levers should be assembled on the
bench before attaching to the lower yoke bearing
blocks. Clamp the fulcrum bracket horizontally in a
vice. being careful not to damage the lubrication
fitting. Lubricate the bearing blocks with a few drops
of oil and screw them onto the fulcrum bracket
just sufficiently to compress the rubber sealing rings.
It will be noted that the start of the threads on the
fulerum bracket are opposed at 180 deg. Attach the
lower triangle levers to the fulerum bracket bearing
blocks and tighten the two retaining bolts on each
bearing block.

Connect the lower Lriangle levers to the lower yoke
bearing blocks and fit the two larger bolts: do not
fully tighten these bolts until the front coil spring and
lower spring scat have been fitted and the holes lined
up. Mount the fulcrum bracket on the chassis front
member using new locking plates on the four securing
bolts. Before tightening and locking these bolts, push
the yoke end of the lower triangle levers towards the
rear of the car to take up the clearance in the bolt
holes.

Fit the front coil spring and the lower spring seat as
previously described and while the spring is com-
pressed, fully tighten the bolts securing the lower
yoke bearing blocks to the lower triangle levers.

Fit the cross beam idler and tighten the nut on the
pin.
Reconnect the oil line unions on the fulcrum

brackets and the cross beam idler pin and check the
lubrication flow,

Chapter H

Upper Triangle Levers and Upper
Bearing Blocks — to remove

Assuming the front coil spring has been removed,
proceed as follows to remove the upper triangle levers
and bearing blocks.

Before removing the upper triangle levers, scribe
marks on the damper shaft or measure from the end
of the damper shaft to the position which the vpper
riangle levers occupy on the shaft: this will enable the
upper triangle levers to be re-hrted in exactly the same
position. Bend the tabs on the locking plates and
release the four bolts securing the triangle levers
to the damper shaft.

Remove the two nuts and washers securing the
upper bearing biocks to the fulcrum pin and then
slide thc upper triangle Jevers trom the damper shaft
and the upper fulerum pin. Each of the upper bearing
blocks are secured to the upper triangle fevers by two
bolts locked with a locking plate.

Upper Triangle Levers and Upper
Bearing Blocks — to fit

The fitting procedure is the reversal of that used for
the removal. noting that new rubber sealing rings
{see "Stub Axle Yokc'). should be fitted on both sides
of the fulcrum pin. New locking plates should be used
on the bolts securing the upper bearing blocks to the
upper triangle levers and on the bolts securing the
upper triangle levers and clamps to the damper shaft.

A B LRI

Fig. H17 Front view showing lower fulcrum pins in
position — S1 cars

A, LEFT-HAND YOXKE B RIGHT-HAND TOKE I. START OF THREAD

His
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Fulcrum Pins and Bushes — to renew

To renew the upper yoke fulcrum pin it is necessary
to remove the upper triangle levers and bearing blocks
as described in the previous text. The upper yoke
fulcrum pm can be quite easily removed by un-
screwing it from the bushed yoke.

if either the lower fulcrum pin or the upper yoke
bush require renewing it will be necessary to remove
the voke and stub axle as an assembly.

Assuming that the front coil spring has been
removed the procedure is as follows.

Remove the road wheel and disconnect the brake
hoses at the unions on the front shock damper,
Disconnect the lubrication hose from the top of the
voke and remove the side steering lever from the stub
axle. Remove the upper triangle levers and upper
bearing blocks and unscrew the upper yoke fulerum
pin. Unscrew and remove the bolts securing the lower
yoke bearing blocks to the lower triangle levers and
remove the yoke and stub axle assembly. Unscrew
the lower yoke bearing blocks from the fulcrum pin.

A press must be used to remove and re-fit both the
upper voke fulerum bush and the lower yoke fulcrum
pin.

When fitting a new upper yoke fulerum bush to the
yoke. the bush should be pressed in position with the
oil hole in the bush in line with the holes in the top of
the yoke.

To fit a new lower yoke fulcrum pin. press the pin in
from the rear of the yoke with the thread start as
shown in Figure HI7. This is necessary for the correct
mounting of the bearing blocks and to ensure that the
rubber sealing rings between the voke and the bearing
blocks are equally compressed.

Having correctly pressed the new parts into position,
the yoke and stub axle assembly should be re-fitted by
reversing the removal procedure.

Bleed the brakes (see Chapter G} and finally
check and correct the steering geometry to the
specifications given in “Front Suspension Data’.

Stub Axile Yoke — hollow type

On early SI cars, hollow stub axle yokes are fitted
and lubricant enters the top of the yoke through a
flexible pipe. The lubricant s then fed to the pivot pin

bearings and outer voke fulerum bearings through
drillings in the pivot pin and yoke.

The inner fulcrum bearings arc fed through a drilled
fower fulerum bracket which is supplied with lubricant
by a pipe fed from a distribution block an the inside
of the frame behind the front crossmember.

Rubher seals are fitted between the lulcrum points
and the bearing blocks. These seals are fitted with a
retaining ring to assist in preventing the escape of
lubricant and the ingress of dirt and water.

It is important that under no circumstances should a
seal without a retaining ring be fitted to cars with
hollow stub axle yokes.

The part numbers of the seals with retaiming rings
are as follows:
UR.4000 UR.4002
UR. 400 UR.4003

Stub Axle Yoke — solid type

On late S1 cars, solid stub axle yokes are litted and
an external pipe is provided through which lubricant
is fed to the upper and lower fulcrum pins and the
pivot pin.

The amount of lubricant fed to the bearings is
controlled by restrictors which are fitted in the top and
bottom of the yokes and in the bearing brackets.

Rubber seals are fitted between the fulcrum points
and bearing blocks to prevent the escape of lubricamt
and the ingress of dirt and water: unlike the scals
fitted to the hollow stub axle yokes. no retaning rings
are fitted to these seals.

It is important that under no circumstances should a
seal with a retaining ring be litted to cars with solid
stub axle yokes.

The part numbers of scals without retaining rings
are as follows:

UR.3425 UR.3426

Stub Axle Yoke — to renew

Remove the stub axle assembly ltom the voke
(see ‘Stub Axles and Pivots’h.  Disconnect the
lubrication hose from the top of the yoke and remove
the upper triangle levers and the upper and lower
bearing blocks. Remove the stub axie yoke and
unscrew the upper fulcrum pin.

His
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There are four types of stub axle yokes in service:

(1) Solid type with 1 deg. castor angle for power
assisted steering.

{li) Solid type with } deg. to 1 deg. castor angle for
manual steering.

{iii} Hollow type with 1 deg. castor angle for power
assisted steering.

{iv) Hollow type with } deg. to 1 deg. castor angle
for manual steering.

Chapter H

When it is necessary to renew a stub axle yoke, a
solid type (i) as for power assisted steering must be
fitted owing to thec other types now being out of
production.

The yoke and stub axle assembly should be fitted by
reversing the removal procedure and using the
appropriate rubber sealing rings on the fulcrum pins,

After fitting the upper triangle levers, bearing
blocks and stub axle assembly, bleed the brakes and
finally check and correct the steering geometry to the
specifications given in ‘Front Suspension Data’,

SECTION H6—-UPPER AND LOWER TRIANGLE LEVERS AND STUB AXLE YOKES—S2 CARS

Lower Triangle Levers and Fulcrum
Brackets — to remove

Remove the [ront coil spring as previously described
and remove the idler lever pin from the fulcrum
bracket. Support the idler cross beam to prevent it
dropping and causing possible damage to the grease
seals on the ball joints.

Unscrew and remove the four threaded bushes
securing the lower triangle levers to the fulcrum
bracket and the lower yoke fulcrum pin. Withdraw
the lower triangle levers from the fulcrum bracket and
the lower yoke fulerum pin and discard the rubber
seals.

The fulcrum bracket is removed by bending the
tabs on the locking plates and unscrewing the four
securing bolts. In some cases it has been necessary to
fit distance pieces between the fulcrum bracket and the
chassis frame to correct the alignment of the front
suspension; note under which faces of the fulcrum
bracket these distance pieces are fitted so that they
may be re-fitted in the same position.

It should be noted that the four lower triangle
levers are interchangeable as are tbe fulcrum brackets.

Lower Triangle Levers and Fulcrum
Brackets — to fit

Position new locking plates onto the fulcrum
bracket securing bolts and mount the fuicrum bracket
to the chassis frame not forgetting the distance pieces
if previously fitted; do not tighten the securing bolts
at this stage.

Fit new rubber sealing rings against the shoulders
of the threaded ends of the fulerum bracket and on
both sides of the lower voke fulcrum pin. Fit the
lower triangle levers in position on the fulcrum bracket
and the lower yoke fulcrum pin. Lubricate the four
threaded bushes with the approved lubricant and then
screw them on to the fulerum pivots noting that the
longer bearing bush should be fitted on the rear of
the lower yoke fulcrum pin. When the four threaded
bushes arc in position they should be tightened to a
torque loading of 250 Lb.ft. (345 kg.m.).

Before tightening and locking the fulcrum bracket
securing belts take up the clearance in the bolt holes
by pushing the yoke end of the lower triangle levers
towards the rcar of the car.

Fit the front coil spring and the lower spring seat,

Fit the cross beam idler and tighten the securing nut,

Upper Triangle Levers, Upper Fulcrum
Pin and Upper Yoke Bearing
Bush — to remove

Assuming the front coil spring has been removed,
proceed as follows to remove the upper triangie levers,

Unscrew the large cap nut on the upper fulcrum pin
and then unscrew and remove the upper fulecrum pin,
Note that both the front and rear upper triangle levers
as well as the upper yoke bearing bush are tapped
with the same thread as the upper fulcrum pin.
Discard the rubber seals.






JULY 1961

Lubricate the upper fulcrum pin with the approved
lubricant and screw the fulcrum pin into the rear
upper triangle lever until the end of the fulcrum pin
protrudes about 7 in. (7:924 mm.) above the inner
face of the rear upper triangle lever: this is necessary
for the equal compression of the rubber seals and for
the central positioning of the yoke assembly between
the inner faces of the upper triangle levers. Place a
new rubber seal onto the upper fulcrum pin and
position the upper triangle levers on the voke assembly
and continue to screw the upper fulerum pin through
the upper yoke bearing bush. Fit a new rubber seal
on the upper fulerum pin between the inncr face of
the front upper triangle lever and the front face of
the upper yoke bearing bush. Screw the upper
fulerum pin into the front upper triangle lever but do
not fully tighten the upper fulcrum pin.

Position the upper triangle levers on the damper
shaft as described in the removal procedure and fit
the two caps, new locking plates and four setscrews
which secure the upper triangle levers to the damper
shaft. Tighten and lock the four setscrews.

Torque load the head of the upper fulcrum pin to
200 Ib.ft. (276 kg.m.). Fit the large cap nut to the
front of the upper fulcrwm pin and torque load the
nut to 250 Ib.ft. (34-3 kg.n.).

Re-fit the front coil spring as previously described.

Lower Fulcrum Pin — to renew

To renew the lower fulcrum pin the yoke mayv be
removed with the hub and stub axle assembled and
taken to a press for this operation.

Assuming that the front coil spring has been
removed the procedure is as follows.

Remove the road wheel and disconneet the brake
hoses at the unions on the plate mounted on the front
damper. Remove the side steering lever from the stub
axle.

Remove the lower triangle levers and upper fulerum
pin as described in the previous text: note that it is not
necessary to removc the upper triangie levers from the
front damper shaft or to remove the upper voke
bearing bush. The voke and stub axie assembly can
new be removed.

Chapter H

A B 8 a3

Fig. H19 Rear view showing lower fulcrum pins in position

A. LEFT-HAND YOKE B. RIGHT-HAND YOXKE |, START OF THREAD

To remove the lower fulcrum pin from the left-kand
voke, pressure should be applied at the rear face of the
fulerum pin. For removal of the lower fulcrum pin
from the right-hand yoke, pressure should be applied
on the front face of the lower fulcrum pin.

The new lower fulcrum pin should be pressed into
its respective bore by reversing the removal procedure
and noting the position of the flats and the start of the
thread as this is very important (sece Fig. H19) showing
the lower fulcrum pins in position,

Having correctly pressed the new fulcrum pin into
position, the yoke and stub axle assembly should be
re-fitted by reversing the removal procedure and using
new rubber seals on the upper and lower fulcrum pins.

Bleed the brakes ({(see Chapter G) and finally
check and correct the steering geometry to the
specifications given in ‘Front Suspension Data’,

Stub Axle Yoke — to renew

[fitis necessary to renew the stub axle yoke, remove
the stub axle from the yoke (sce ‘Stub Axles and
Pivots’) and then proceed in a similar manner to
that described in the previous text for the renewal
of the lower fulerum pin. It will also be neeessary to
remove the upper yoke fulcrum bush from the yoke.

The new yoke should be fitted by reversing the
procedure for the removal.
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damaging the threads. Support the spring by hand
during this operation. Remove the four setscrews
and washers securing the front anchorage assembly
to the chassis frame and remove the assembly with
the spring.

Unscrew and remove the front shackle bolt from the
front eye and the anchorage bracket. Before removing
the compressing tool, a clamp should be placed arcund
the centre of the spring to prevent the leaves from
separating.

Special tool required:
RH.344 — Extractor ‘Silentbloc” Bush

To remove the ‘Silentbloc’ bushes from the spring
eyes for renewal purposes it will be necessary to use a
press. The shoulders of the front ‘Silentbloc’ bushes
are pressed against the spring eyes and at the moment
no tool is available for their removal. A suggested
method of removal is to cut a screw thread on the
inside of cone of the front bushes for a distance of
approximately one inch. Screw a suitable bolt into the
bush and press from the opposite side until the bush is
removed from the spring eye. The other bush may
then be pressed out with a suitable mandrel,

When pressing in new ‘Silentbloc’ bushes carc
should be taken to apply pressure on the outer slecve
only and not to the inner sleeve or rubber core.

The new front ‘Silentbloc” bush should be pressed
into the spring eye until the shoulders of the bush
contact the sides of the spring eye. The pressure
required for this operation will be between 1400 Ib.
(634-2 kg.y and 2500 Ib. (1132:5 kg.).

The ‘Silentbloc” bush fitted in the rear spring eye
may be removed by pressing through from either side
using a suitable mandrel.

The new *Silentbloc’ bush should be pressed into
thc rear spring eye until the bush is approximately
0156 in. (3964 mm.) proud on both sides of the
spring eye. The pressure required for this operation
will be between 500 lb. (226-5 kg.) and 1000 Ib.
(4530 kg.).

The rear fixed shackle brackets are also fitted with
“Silentbloc’ bushes and extractor RH.344 must be
used to extract or re-fit these bushes as a pressure of
approximately eight tons is required.

Care must be taken to allow no oil or grease to
come into contact with the ‘Silentbloc” bushes as
this would have a detrimental eflfect on the rubber.

Rear Road Springs — to fit

If both rear springs have been removed, the right-
hand spring must be fitted first. The ‘Z° bar mounted

Fig. H24 Rear axle alignment

|. CENTRE OF IDLER LEYER PI¥OT TO CENTRE OF ‘U* BOLT
2, CENTRE OF OPERATING LEYER PIYOT TO CENTRE OF 'U' BOLT
3. THESE DIMENSIONS TO BE EQUAL
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to the chassis frame and rear axle housing will enable
this spring to find its correct position in relation to
the front spring anchorage. It will be noticed that the
four holes in the front anchorage bracket are elongated
for alignment purposes.

Fit the front anchorage bracket onto the spring
and insert the front shackle bolt. Screw the nut onto
this bolt but do not tighten it.

With the spring compressor and bottom spring
plate in position, mount the front anchorage assembly
to the chassis frame with the four setscrews and
washers; do not tighten these setscrews on the front
shackle bolt. Spread the spring with the aid of the
compressor and fit the rear shackle bolts, plates and
new locking plate. To aid the assembly of the rear
shackie bolts a small amount of Lanoline may be
used. Screw the nuts onto the rear shackie bolts but
do not tighten them.

Lower the rear axle onto the rear spring ensuring
that the locating spigot on the rear axle housing
enters the indentation in the centre of the main spring
leaf. Fit the ‘U’ bolts over the rear axle housing and
the °Z’ bar mounting, and through the bottom spring
plate. Fit the four nuts and washers on the “U” bolts
and progressively tighten the nuts until the ‘Z’ bar

Chapter H

mounting can only just be moved on the rear axle
housing.

Fully tighten the four setscrews securing the front
anchorage bracket,

It is essential that the shackle bolts are not fully
tightened until the supports have been removed and
the car is on the floor in its free standing condition.

The procedure for fitting the left-hand spring is
similar to that used for the right-hand spring, the
position of the front anchorage bracket being deter-
mined by measurement. With the ‘U’ bolts tightened
in position, a measurement should be taken from the
inner ‘U’ bolt on the right-hand side to the pivot pin
of the right-hand front idler lever as shown in Figure
H24. A similar measurement should be taken on the
left-hand side and this measurement should corre-
spond with that for the right-hand side for correct
alignment; the four setscrews securing the front
anchorage bracket should be tightened.

Connect the rear damper shackle and lock the nuts
using new split pins. Remove the spring compressor,
fit the rear road wheels and lower the car to the
ground. Fully tighten the nuts on the ‘U’ bolts and
then lock the nuts using new split pins. Fully tighten
the front and rear shackle bolts and lock the nuts.

SECTION H9?— SHOCK DAMPERS

Description and Operation

The front and rear shock dampers are similar in
construction and operate on the same principle. A
horizontal piston assembly operates in a cylinder
maintained full of cil. The oil is displaced from one
end of the cylinder to the other through a hole drilled
parallel to the main cylinder and past a spring-loaded
valve. A slow leak passage which by-passes the main
valve is incorporated and the diameter of this passage
is controlled by the position of the slow leak valve.

A solenoid controlled hy a switch on the steering

column is fitted to each of the rear shock dampers
only. On moving the control switch to the ‘H’ posi-
tion, the solenoid is energised and pushes the slow
leak valve forward in the bore against its spring by
means of & push rod. The diameter of the slow leak
passage is thus reduced and a harder ‘ride’ is obtained

A bleed jet is fitted at each end of the cylinder to
bleed any air that may be trapped between the ends
of the piston and the cylinder. The piston is made in
two parts held together by spring-loaded bolts so that
it clamps on the main piston actuating lever. A
recuperating valve is fitted in each end of the piston,
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Specification

Front Damper — S1 cars

Cylinder diameter

Piston diameter

Mainshaft journal diameter

Bush internal diameter (after reaming in position)
Bush external diameter

Bush housing internal diameter

Mainshaft end float

Front Damper — 52 cars

Cylinder diameter

Piston diameter

Mainshaft journal diameter

Bush internal diameter (after reaming in position)
Bush external diameter

Bush housing internal diameter

Mainshaft end float

Rear Damper — S1 and S2 cars

Cylinder diameter
Piston diameter

Mainshaft Journals

Large journal diameter
Small journal diameter

Bushes (after reaming in position)

Large bush internal diameter
Small bush internal diameter
Large bush external diameter
Small bush external diameter

Bush Housings

Large bush housing internal diameter
Small bush housing internal diameter

Service Operations

On S1 cars the oil level in the front and rear shock
dampers should be checked every 10,000 miles and
every 12,000 miles on S2 cars. Carefully clean all dirt

and grit from the filler plug and surrounding area °

before removing the plug. Top-up as necessary
with ‘the correct fluid to the bottom threads of the
filler plug orifice. -Cleanliness is essential as small
particles of grit lodging under the main or recuperating

1:750 in. 4 0-001 in. (44-45 mm. + 0-0254 mm.)

1-749 in. — 0-0005 in. (44-4246 mm. — 0-0127 mm.})
0-9995 in. — 0-00025 in. (25-3873 mm. — 0-0063 mm.)
1-000 in. 4 0-00025 in. (25-4 mm. + 0-00635 mm.)
11305 in.— 0-0005 in. (287147 mm. — 0:0127 mm.)
1:125 in. + 0-001 in. (28-575 mm. 4 0-0254 mm.}
0-001 in. to 0-004 in. (0-0254 mm. to 0-1016 mm.)

1-750 in. + 0-001 in. (44-45 mm. + 0-0254 mm.)

1-749 in. — 0-0005 in. (44-4246 mm. — 0-0127 mm.)
1-1245 in. — 0-00025 in. (28-5623 mm. — 0-00635 mm.)
1-125 in. + 0-00025 in. (28-575 mm. + 0-00635 mm.)
1:253 in. — 0-0005 in. (31-8262 mm. — 0-0127 mm.)
1250 in. 4 0-001 in. (31-75 mm. 4 0-0254 mm.}
0001 in. to 0-004 in. (0-0254 mm. to 0-1016 mm.)

1+750 in. -- 0-001 in. (44-45 mm. + -0254 mm.)
1-749 in. — 0-0005 in. (444246 mm. — 0-0127 mm.)

1-2807 in. — 0-0005 in. (32-5298 mm. — 0-0127 mm.)
09995 in. — 0-0005 in,"(25-3873 mm. — 0-0127 mm.)}

1-2812 in. + 0-001 in. (32:5425 mm. + 00254 mm.)
1-000 in. - 0:001 in. (25-4 mm. + 00254 mm.)
1-440 in. —0-0005 in. (36-576 mm. — 0-0127 mm.)
1-1587 in. — 0-0005 in. (29-431 mm. — 0-0127 mm.)

1:4375 in. + 0-001 in. (36-5125 mm. + 0-0254 mm.)
1-1562 in. + 0-001 in. (29-3675 mm. + 0-0254 mm.)

valves will completely destroy the efficiency of the
damper.

Note: The setting of the nrain and slow leak
valve, and hence the degree of damping, can
only be carried out on a shock damper testing
machine. It is most important that if a shock
damper is dismantled for renewal of the main
shaft seals, or for any other reason, that the
main valve cap nut {see Fig. H30) is ‘not
disturbed or the setting will be destroyed.
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Roat adjusting washer and the *Vellumoid® jeint,
the joint being applicable to early S1 cars only.

Remove the split pin from the damper lever pinch
bolt, unscrew the nut and withdraw the pinch bolt.
With the aid of an aluininium drift. drive out the
mainshaft and operating atm assembly. Remove the
remaining bush housing by unscrewing and removing
the four nuts and plain washers and then collect
the end float adjusting washer; the *Vellumoid® joint
fitted to early S1 cars only should be discarded.
Remove the damper lever by levering with a short rod
as shown in Figure H28. Extract the piston assembly
and remove the two bleed jets.

Inspection

Thoroughly ¢clean all parts. The joint cdges arc
painted on initial assemnbly with ‘Osotite” and this
may be removed with methylated spirits: it is not
soluble in paratfin.

Check the cylinder bore for scoring or abrasions: if
necessary the cylinder bore may be cleaned up with
fine emery cloth but if deeply scored it should he
renewcd. The indentation at the centre of the cylinder
bore acts as a grit trap and is a feature of the design.
Check that the recuperating valve in each end of the
piston assembly 1s seating correctly by pouring a little
paraffin/oil mixture into the boring for the valve:
if the mixture leaks away the spring-loaded valve is
not scating and the piston assembly should be
renewed.

Check that the bushes are a ught fit in the bush
housings and if not. rencw both the bush and the
housing. The bushes are pressed into the housings.
reamed in position and can be supplied as an assembly.
Check the bores of the bushes for wear and renew 1f
necessary.

Remove any burrs from the joint faces and renew
all the *Vellumoid' joints. It is essential that the correct
*Vellumoid® joints are used because joints of incorrect
thickness will alter the setting of the valve. Blow out
the bleed jets with compressed air.

Renew the mainshaft oil seal on all rear shock
dampers. and also. on late 81 and $2 cars, renew the
rubber sealing rings fitted on the bush housing
spigots.
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Check the operation of the solenoid by connecting
across a twelve volt battery; the plunger should
protrude as the circuit is closed.

Rear Shock Damper — to assemble

It is essentia! that all parts are assembled in a
scrupulously clean condition. The internal parts
should be Jubricated with one of the approved
lubricants and all nuts should be tightened to the
torque figures given in the table.

Insert the piston assembly into the cylinder bore;
note that the piston assembly is reversible and may be
fitted either end first. but the small bar between the
twio halves must be at the bottom. [nsert the damper
lever so that the head of the pinch bolt will face the
valve chamber and push it into position between the
two halves of the piston assembly.

Fit the rubber seal onto the mainshaft assembly;
the seal should be fitted dry but a little *Palmolive’
grease may bz smearcd on the inside edge to ease the
entry of the mainshaft. Fit the bush housing to the
mainshaft assembly pressing the rtubber seal into
position with a blunt drift. On early S1 cars, new
‘Vellumoid® joints coated with *Wellseal’ should be
fitted between the bush housings and the damper
casing. On late 51 and all 82 cars, new rubber scaling
rings should be placed over each of the bush housing
spigots; this seal locates in an annular groove in the
shock damper casing and no joint is required.

On all rear shock darpers. fit the large hore
adjusting washer to the mainshaft assembly and fit the
bush housing and mainshaft assembly to the shock
damper casing. Fit the small bore adjusting washer
and the bush housing to the other side of the damper
casing. Fit the pinch bolt to the damper lever. tighten
the nut and lock in position using 2 new split pin.
Fit the two bleed jets and the top cover.

Fit the valve seat plate and the valve chamber
using new ‘Vellumoid’ joints between each of these
parts; note that the joint with the centre cut out
should be positioned between the valve seat plate and
the shock damper casing. Fit a new rubber sealing
ring to the valve chamber and fit the solenoid with the
leads facing towards the shock damper casing. The
solenoid 1s sealed with ‘Selastik® under the rubber cap
and if it becomes necessary to renew the ‘Selastik’
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If fuel is not pumped out of the outlet union. check
the electrical supply to the fuel pump unit by con-
necting a 12 volt bulb between the electrical supply
and the pump body. 1fthe bulb fuils to light. check the
garthing of the pump and the supply lead back to the
main ignition fusc (No. 11).

If the fault still persists after checking the above
points, remove the inlet and outlet valve assemblies
from the pump (see Fig. K5). Check that the
assemblies are clean and that they operate freely. The
two valves should be fitted with their smooth faces
downwards.

If the pump stll fails to operate, disconnect the
terminals at each end of the pump unit and removc
the end covers. Examine each pumping unit in turn,
ensuring that the points are making contact. Clean
the points by drawing a piece of fine glass paper across
them whilst they are held together.

In order to check the flow of current through the
units, touch cach end terminal in turn with its corre-
sponding supply lead. 1f a spark is not obtained then &
Fault in the electrical circuit of the pump 15 denoted
and the pump should be renewed.

If the pump unit ticks excessively. yet does not
deliver fuel to the engine. this is an indicdtion that
there s cither a shortage of fuel. an air lcak or a
defect in the unit itself.

A hot pump indicates a restriction on the inlet side
of the unit. Check the Jevel of the fuel in the tank and
examine all unions and joints between the tank and the
pumip unit for leaks.

If no leak is apparent. release the cover of the rear
fuel filter to prevent siphoning of the fuel from the
tank, then remove the fuel inlet pipe from the pump.
Replace the pipe with a length of rubber tubing. the
end of which should be immersed in a container of
petrol. Check the operation of the pump: if it is
satisfactory. a blockage is indicated in the fuel inlet
pipe or the rear filter. If. however, the fault still
persists, remove the pump and examine the
diaphragms.

Fuel Pump — to remove and fit

Disconnect the battery leads.

Remove the cover from the rcar fHlter: this wilf
prevent loss of fuel by siphoning. as the level of the
fuel in the tank is above the pump.

K5
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Disconnect the delivery and feed pipes from the
fuel pump.

Disconnect the following electrical leads: the supply
lead from the rear pump terminal. the lead to the radio
interference suppressor, the connecting lead to the
front pump terminal and the suppressor lead from the
front pump.

Remaove the two nuts and spring washers securing
the pump unit to the mounting brackel on the chassis
frame.

To fit the fuel pump. reverse the procedure given for
its removal. [t is essential to ensure that when fitting
the fuel pump, the delivery and feed pipes of the fuel
system are kept clear of the chassis frame hetween the
insulated mounting clips. in order to prevent excessive
transmission of noise from the pumps.

Diaphragms — to renew

Remove the six screws which secure the solenoid
housing to the pump body. then withdraw the housing
complete with the diaphragm assembly. Release the
membranes from the housing flange. then unscrew
the diaphragm assembly and remove the eleven brass
rollers.

Wash all parts in clean petrol and examine the brass
rollers and diaphragm: the diaphragm assembly must
he renewed if the membranes are found to be swollen,
warped or perforated.

The spherical edges of the rollers should be
examined for flats and renewed if necessary.

Note: Before re-assembling the pump. the
spring blade retaining screw in the contact
breaker should be released sufficiently to
ensure that pressurc is not applied to the
tungsten points and the outer rocker. If
pressure is applied at this point during
assembly. the correct setting of the dia-
phragm cannot be obtained.

To re-assemble the pump, place the large end of the
spring in the solenoid housing. then check that the
impact washer is located correctly in the armature
recess.  Insert the bronze rod of the diaphragm
assembly through the hole in the solenoid core and
screw it firmly into the inner rocker trunnion.

Holding the solenmd housing with the flange
uppermost. lift the edge of the diaphragm and insert
the eleven brass rollers into the annular recess in the
armatuge.
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SECTION K4 —THE CARBURETTER AND THE AUTOMATIC CHOKE SYSTEM

Data

Early S1 cars

Carburctter

Choke size

S.U. HD 6 diaphragm type
1:750 in. {44-45 mm.) dia. bore

All 82 cars

S.U. HD 6 diaphragm type
1:750 in. (4445 mm.) dia. bore
0-100 in. {2-34 mm.) dia.

SH

Jet size - 100 in. (2-34 mm.) dia.
Jet needle TA — AC type cleaner
TC — oil bath cleaner
Bentley Continental and late ST cars
Carburetter S.U. HD & diaphragm type
Choke size 2:00 in. (50-80 mm.) dia. bore
Jet size 0125 in. (3-175 mnm.} dia.
Jet needle Bentley Continental with *Yokes® cleaner UC
late S AC cleaner UC
late S oil bath cleaner UD
Description

On S1 cars, two S.U. carburetters of the diaphragm
type are litted to the engine on a side induction
manifold.

On $2 cars, the carburetters are fitted to the engine
on a central ‘Tee™-piece which 15 mounted over an
eight branch induction manifold.

This type of carburetter automatically adjusts both
its choke and jet area to meet the demand of the engine
which is dependent on the degrees of throttle opening.
engine speed and loading. This is eflected by using the

manifold depression to raise the air valve carrying the
Jjet needle which regulates the fuel delivery,

Whilst employing the fundamental design and
principle of the standard S.U. carburetter. two dif-
lerences are incorporated. These consist of a flexible
synthetic rubber diaphragm, which replaces the jet
glands, and a throttle by-pass. which feeds the idling
mixture directly from the choke space to the manifold
side of the carburetter instead of it passing under the
throttle butterfly. The carburetter main jet is secured
to the diaphragm by the jet cup and the jet return
spring cup. The diaphragm is in turn secured at its
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outer edge between the diaphragm housing and the
main jet well. The jet is spring-loaded away from the
base of the jet well,

On S2 cars, the carburetters are fitted with a nylon
block in the jet well to prevent vaporisation of the fuel.

The jet is fed through its lower end from the main
jet well. its movement being controlled by the jet
return spring and the adjusting screw which actuates
a rocking lever. This lever raises or lowers the jet as
required. and so controls the idling mixture. Turning
the adjusting screw clockwise lowers the jet and
enriches the mixture; turning the screw anti-clockwise
weakens the mixiure.

When idling with a warn cngine the mixture passcs
through the by-pass. This passage is restricted by an
adjusting screw. which controls the amount of mixture
passing through the by-pass and so determines the
engine’s idling speed.

When the engine has attained its normal working
temperature and is at idling specd. the throttle
butterfly is closed. but when the engine 1s cold the
throttle is slightly open, due to the action of the
automatic choke system. [n this case the mixture
passes both under the throttle butterfly and through
the by-pass to give “fast-idle’ conditions.

Defects in Operation

In the event of unsatistactory running of the engine.
a thorough examination should be made of the
following:
1. lgnition system, sparking plugs for efficient
operation.
2. Fuel pump for correct delivery.
3. Air silencer for a choked element.
4. All manifold joints for security.

If, after examination, it 1s found that the carburetters
are faulty, check the following points:

Sticking piston

A sticking piston can he recognised by any one of
the following faults:

1. Stalling.

2. Poor slow running.

Chapter K

3. Lack of power.
4. High fuel consumption.

To determine over which part of the stroke the
piston is sticking. proceed as described below.

Remove the hosing from the butterfly housing, then
remove the air silencer and hosing from the bonnet.
A spring-loaded pin. located on the right-hand side of
the suction chamber. is provided for lifting the piston.

Normally, when the engine is not running. the
piston rests on the buffer pin in the base of the piston
Just above the bridge of the main carburetter body.
Raise the piston to its highest position. against the
resistance of the damper piston, then release it and
check that it drops freely. 1f the downward movement
of the pisten is sluggish or if the piston does not
readily leave the bridge of the carburetter, lower the
main jet by means of the mixture adjustment screw
and repeat the check on the piston.

The elimination of sticking by lowering the jet
indicates that the needle is fouling the jet. First check
for a bent needle: if the needle is satisfactory, it will
be necessary to centralise the jet (see sub-section
*Main Jet -— to centralise’).

After Towering the jet. if the piston continues 1o
stick it is probable that the piston is fouling the side
of the suction chamber or that the piston rod is not
free to move within its bush.

An alternative cause is that the damper may be bent.
thereby inducing friction between the damper piston
and the bore of the main piston rod.

To check the latter cause remove the oil cap and
damper piston assembly and repeat the check fer a
sticking piston. If it is determined that the damper rod
is bent, it should be straightened before re-fitting it to
the carburetter.

Dirt between the piston and swoction chamber, and
piston rod sticking in its bush

Remove the suction chamber and damper piston
assembly. then remove the piston and necdle. Clean
all the parts with clean petrol and wipe dry with a
clean lint-free cloth. Apply a few drops of a clean
light oil to the piston rod. If there are any signs of
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Run the engine until normal operating temperature
is reached and carry out the final adjustment as
follows,

Slow Running

Set the slow running by adjusting the idle speed
screws until the engine is running at approximately
400 r.p.m. to 425 r.p.m. on 81 cars.

52 Cars
Engage the refrigeration compressor (if fitted}.
Adjust the mixture control screw on each carburetter
until the smoothest running of the engine is obtained.
Turning the screw clockwise lowers the jet and richens
the mixture; turning the screw anti-clockwise raises
the jet and weakens the mixture.

AGIT

Then using the volume screws balance the
carburetters so that the hiss heard from each
carburetter is of equal intensity. The volume screws
should only be adjusted within the range, fully closed
to two complete turns up, otherwise an obtrusive
whistle from the carburetters may result.

After balancing the carburetters with the volume
screws, adjust the slow running by means of the throttle
stop screw to the maximum speed that will not
cause the car to creep when in gear. This is usually
in the order of 475 r.p.m. in neutral and 450 r.p.m. in
gear, After adjusting the slow running speed, lock
the throttle stop screw by means of the lock-nut,

Fig. K28 Throttle valve linkage — late S1 cars
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Mixture Adjustment: Slowly turn the mixture adjusting
screw clockwise on one carburetter (thereby enriching
the mixture) until the engine starts to run roughly, then
turn the screw anti-clockwise one full turn; repeat the
procedure for the other carburetter.

It will now be possible to make finer adjustments to
the mixture until the engine runs smoothly.

To check for a weak mixture, raise the piston very
slightly, using the spring-loaded pin. If the mixture on
that carburetter is weak the engine will speed up
slightly. If the mixture is correct, the engine will
begin to run roughly. Repeat for the other carburetter.

As a final check, raise the ‘A’ bank piston as high as
possible with the spring-loaded pin. This will cut out
this carburetter and cause the engine to run on ‘B’
bank carburetter only. If the engine stalls, richen the
mixture very slightly on ‘B’ bank carhuretter, Repeat
the test on “B’ bank carburetter to test ‘A’ bank car-
buretter. If these tests prove satisfactory, re-check
and if necessary set the idle speed,

Cold Start Engine Speed
S1 cars

The cold start engine speed should be set with the
engine at normal running temperature.

SECTION K5—THROTTLE VALVE

Initial Control Settings — S| cars

On early 81 cars, first disconnect rods A and B
(see Fig. K27).

Check the distance hetween the rear face of the
gearbox and the centre of the hole in lever F with the
lever held forward to the limit of its travel. This
should be 8375 in, —0-060 in. (209-8 mm. —[-5 mm.),
If necessary, remove the lever, and bend to suit.

Ensure that the choke is in the ‘Off* position and the

‘fast-idle’ cam out of action. Adjust rod C so that the
lever L hangs vertically or just rearwards of the

-vertical position. It is sufficient to position this lever

by eye.

With lever F held forward to the limit of its travel,
adjust rod B until it will just fit the hole in lever G,
then lengthen rod B by 14 turns of the jaw.

Chapter K

With the engine stopped, depress the accelerator:
at the same time close the choke hutterfly by hand.
Release the accelerator; this will leave the throttles
in the cold start position.

Ensure that the range selector lever is in position
‘N’. Start the engine and set the speed at 1750 r.p.m.
to 1800 r.p.m.

82 cars

Ensure that the pear range selector is in the neutral
“N* position,

Check to see that the ‘fast-idle’ adjusting screw is
resting on the high step of the cam, then using the
‘fast-idle’ adjusting screw adjust the engine speed to
1850 r.p.m. Lock the adjusting screw by means of the
lock-nut and recbeck to ensure that the engine speed
is still 1850 r.p.m. By slightly opening the throttles
the cam will fall away; on releasing the throttles the
engine will idle normally,

Where the engine is required to start helow a
temperature of 10°F, (—12°C.) the ‘fast-idle’ speed
should be set to 2000 r.p.m.

CONTROL LINKAGE SETTINGS

Adjust the pedals of left- or right-hand drive cars as
follows.

On right-hand drive cars adjust rod A so that in the
full throttle position the accelerator pedal will just
make contact with the pedal stop. Check that lever K
is clear of the toe board in the closed throttle position.

On left-hand drive cars select one of the three holes
in lever K which will give the nearest approximation
to the 0-375 in. (%525 mm.) clearance as shown in
Figure K29, Connect rod A (using the selected hole),
and adjust to give the 1-750 in. (44450 mm.) dimension
shown in Figure K29 in the throttle ‘closed’ position.
Adjust the pedal *on-stop’ so that at full throttle the
pedal will just make contact with it.

After the controls have been set initially it will be
necessary to test the car on the road.

K21
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On late 81 cars, to set the controls first disconnect
rods A and B (see Fig. K28).

Check the dfstance between the rear of the gearbox
and the centre of the hole in lever F with the lever
held forward to the limit of its travel.

This should he 8375 in, —0-060 in. (209-845 mm.
—1:586 mm.). If necessary remove the lever and bend
to suit.

Ensure that the choke is in the ‘Off” position and
the ‘fast-idle’ cam out of action.

Adjust rod C so that the lever L hangs vertically.
This can be set by eye.

With lever F held forward to the limit of its travel,
adjust rod B until it will fit the hole in lever G, then
lengthen rod B by 1% turns of the jaw.

Adjust tbe pedals of left- or right-hand drive cars as
follows.

On right-hand drive cars hold the lever T in contact
with the ‘on-stop” R (carburetters in full throttle
position) and with the accelerator pedal in contact with
‘on-stop’ 8, adjust rod A so that it will just fit the
hole in the pedal lever. Lengthen rod A by 0-250 in.
(6-35 mm.) (8 turns).

On Ieft-hand drive cars select one of the three holes
in lever K, to give the nearest approximation to the
0-375 in. (9-525 mm.) dimension, as shown in Figure
K29. Connect rod A (using selected hole), and adjust
to give the 1-750 in. (44450 mm.) dimension as shown
in Figure K29. With the throttles closed, adjust the
pedal ‘on-stop’ § so that the pedal will just make
contact with it at the same time as lever T contacts the
‘on-stop’. Raise the pedal ‘on-stop’ S by 2} turns.

After the controls have been set initially it wili be
necessary to test the car on the road.

Road Test

With the engine and gearbox at normal running
temperature, i.e. after approximately 5 to 10 miles
(8 to 16 kilometres) select a suitable quiet stretch of
road and proceed as follows:

Place the gear range selector lever into range 4;
accelerate the car using light throttle and note the
quality of the gear changes.

Gear changes should take place at the following
speeds: first to second gear between 5 and 7 m.p.h.
(8 and 11 k.p.h.), second to third gear between 10 and
13 m.p.h. (16 and 21 k.p.h.), third to top gear between
19 and 22 m.p.h. (30 and 36 k.p.h.).

It should be noted that the greater the throttle
opening the higher will be the speeds at which the
gear changes occur.

Starting the car from rest, apply full throttle and
again note the quality of the gear changes.

I(ick-dlown — to test

Choose a suitable section of road and with the car
running at approximately 40 m.p.h. (64-37 k.p.h)
apply full throttle; ‘kick-down’ should occur just as
the accelerator pedal touches the ‘on-stop’ S or it may
require slight additional pressure. This should finally
be set to the customer’s requirements.

Kick-down should be obtained in top gear from
speeds of 30 m.p.h. to 65 m.p.h. (48 to 105 k.p.h.)
and should be tested at various speeds up to 65 m.p.h.
(105 k.p.h.).

Jerky Gear Changes — to rectify

Jerky changes can be caused by excessive throttie
valve pressure and can be overcome by shortening
rod B one half turn at a time until satisfactory gear
changes are obtained.

Slipping Gear Changes — to rectify

Slipping gear changes can be caused by insufficient
throttle valve pressure. This can be overcome by
lengthening rod B one half turn at a time until
satisfactory changes are obtained.

Kick-down Adjustment — right-hand
drive cars

When satisfactory gear changes are obtained, set
the kick-down as follows:

Inability to obtain kick-down can be caused by
insufficient travel of lever F towards the rear of the
car and can be corrected by shortening rod A. In the
case of the kick-down being too easy, lengthen rod A.
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7

PEDAL LEVER ‘K’

AROOC A

TIE ROD FOR LH.
GEAR CHAMGE LINKAGE

BLAMKING PLATE

—

SELECT THE HOLE WHICH GIVES
THE NEAREST APPROXKIMATION
TO THE 375 CLEAAANCE

—

\u>

S

Fig. K29 Throttle

Kick-down Adjustment — left-hand
drive cars

The kick-down on left-hand cars 1s adjusted by
means of the throttle stop 8. To ease the kick-down,
lower stop S and to make the kick-down harder. raise
the stop S. Further adjusiment may be effected by
lengthening or shortening rod A.

Initial Control Settings —- S2 cars

On right-hand drive S2 cars, first place the car on
a ramp or over a pit then disconnect the T.V. rod 2
(sce Fig. K30) at the gearbox end by removing the
split pin and clevis pin.

Ensure that the choke 1s in the *Off" position and the
‘fast-idle’ cam out of action.

Remove the split lever [ by slackeming the pinch
boit. Slacken the lock-nut on the 2 B.A. adjusting
screw and adjust the screw so that it lies approximately
half way through the lever.

Tighten the locking nut and re-fit the lever to the
gearbox.

A skd

valve linkage — 51 cars

Detach rod 3 by removing the pinch bolts and ball
joint adjusting screws. Check the distance between
the ball joint centres as indicated in Figure K30. This
should be approximately 6200 in. (15748 cm.).

Slacken the clamp bolts on the carburetter levers
7 and the throttle stop lock-nut. Screw out the
throttle stop screw slowly until the joint 6 begins to
toggle over. Screw in the throttle stop screw one full
turn and lock the lock-nut.

Re-fit rod 3, ensuring that the clearance in the ball
joints is a minimum, but that the joints are not tight.

Slacken the clamp bolt 5 on the manifoid shaft
and place a 0-3125 in. (79375 mm.} distance piece
between the boomerang lever and the bell housing
as indicated in Figure K30. If no assistance is available
to hold this in position it may be secured with adhesive
tape.

Hold the throttle stop lever 7 against the throttle
stop screw and ensure that there is no end float
in shaft 4 by pushing towards each other the two
levers, then tighten the clamp bolt. Remove the
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(-3125 in. (7-9375 mm.) distance piece. Check that the
beomerang lever does not foul the bell housing
when it is released. If this occurs. the distance piece
size must be increased to obviate this.

Adjust the T.V. rod 2 so that when the clevis pin is
inserted into the hole in the split lever. the lever will be
held forward to the limit of its travel. Shorten rod 2
by one full turn of the jaw and tighten the lock-nut.

It will now be necessary to synchromse the car-
buretters (see Section K3).

Before fitting the dashpots check that the butterflies
are opening fully by depressing the accelerator pedal
onto the full throttle stop.

If the butterflies do not open fully, screw down
the full throttle stop 8 or shorten the rod 9. This
is dependent upon the position of the accelerator
pedal and the customer’s requircments. If rod 9 is
shortened. the pedal will be higher in the throttle
closed position whereas if the stop is screwed down
the pedal will be lower in the full throttle position,
If the throttles open too wide, reverse the two
adjustments.

Check throughout that the spht pins, lock-nuts and
pinch bolts are fitted and road test the car.

On left-hand drive cars, first place the car on a ramp
or over a pit. then disconnect the T.V. rod 2 (see
Fig K31} at the gearbox end by removing the split
pin and clevis pin,

Ensure that the choke is in the *“Off " position and the
‘fast-idle’ cam out of action.

Remove the split link lever [ by slackening the
pinch bolt. Slacken the Jock-nut on the 2 B.A.
adjusting screw and adjust the screw so that it hes
approximately half way through the lever. Lock the
2 B.A. nut. Re-fit the lever to the gearbox.

Detach rod 3 by removing the pinch bolts and ball
joint adjusting screws. Check the distance betwceen
the cenire as indicated in Figure K31. This should be
approximately 6200 in. (15-748 co).

Slacken the clamp bolts on the carburetter levers
7, and the throttle stop lock-nut. Screw out the
throttle stop screw slowly until the joint & starts to
toggle over. Screw in the stop screw one full turn and
lock the lock-nut.

Chapier K

Re-fit rod 3 ensuring thart the clearance in the ball
joints is at & minimum. but that the joints arc not
tight.

Slacken the clamp belt on lever 5 on the manifold
shaft and place a 0:250 in. (6-35 mm.) distance piece
between lever |1 and the steady bracket boss 10 as
indicated in Figure K31. I no assistance is available
to hold this in position, it may be secured with
adhesive tape.

Hold the throttle stop lever 7 against the throttle
stap screw and ensure that there is no end float in
shaft 4 by pushing towards each other the 1wo levers
then tighten the clamp bolt. Remove the 0-250 in.
{6-35 mm.} distance piece.

Adjust rod 2 so that when the clevis pin is inserted
into the hole in the split lever. the lever will be held
forward to the limit of its travel. Shorten rod 2 by
one full turn of the jaw and tighten the lock-nut.

It will now be necessary to synchronise the car-
buretters {sce Section K3).

Before iitting the dashpots. check that the burtter-
flies open fully, by depressing the accelerator pedal
onte the full throttle stop.

If the butterflies do not open fully. screw down the
full throttle stop % or shorten the rod 9. This is
dependent upon the position of the accelerator pedal
and the customer’s requirements. If rod 9 is shortened
the accelerator pedal will be raised: if the stop 8 is
screwed in. the pedual will be lower in the full throttle
position. If the throttles open past full throttle. then
reverse the two adjustments.

Check throughout that all spiit pins, lock-nuts and
pinch bolts are fitted. then road test the car.

Road Test

Run the car on the road for approximately 10 miles
(16 km.) to warm the engine and gearbox to the
normal working temperature.

Sclect a suitable quiet stretch of road and proceed as
follows.

Place the gear range selector lever into positicn ‘4
and accelerate the car using light throttle. Note the

K25
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quality of the gear changes: on light throttle these
should take place as follows:

First to second gear at 7 to 9 m.p.h. (1] to 145
k.p.h.).

Second to third gear at 15 to 17 m.p.h. (24 to 27-5
k.p.h.)

Third to top gear at 22 to 24 m.p.h. (355 to 385
k.p.h.).

1t should be noted that larger throttle openings
cause the gear changes to be progressively delayed.

Jerky Gear Changes
If the gear changes are jerky or are delayed it will be
necessary to adjust the screw on lever 1.

This may be carried out during the road test by first
removing the rubber grommet from the floor to the
left of the band adjustment blanking plate.

Slacken the lock-nut and screw out the 2 B.A,
screw one quarter turn; lock the nut,

Repeat the previous test and adjust again if
necessary.,

This should be repeated until satisfactory gear
changes are obtained.

Chapter K

Slipping During Gear Changes

Remove the rubber grommet from the floor.
Slacken the [ock-nut or lever 1 and screw in the 2 B.A.
adjusting screw one quarter turn. Re-lock the nut.
Repeat the test and if necessary adjust the screw again
until satisfactory gear changes are obtained.

Kick-down

Choaose a suitable section of road to do some fast
driving. With the car running at approximately
40 m.p.h. (64 k.p.h.) apply full throttle. The car
should kick-down just as the accelerator pedal touches
the stop or it may require a slight squeeze. This
should finally he adjusted to the customer’s require-
ments. Kick-down should be obtainable from speeds
of 30 m.p.h. (48 k.p.h.) to 70 m.p.h. (1126 k.p.h.}
and the car should be tested through this range.

To produce a more easily obtainable kick-down it
will be necessary to adjust the accelerator pedal
position. This can be effected either by lowering
the stop 8 or shortening rod 9. If the kick-down 1s
obtainable too easily, reverse either of these two
adjustments. Kick-down should finally be set to the
customer’s requirements.
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ENGINE COOLING SYSTEM

SECTION LI —-DATA

Capacity

Silver Cloud

Bentley S1 }
Bentley Continental S1

Silver Cloud II
Bentley S2 }
Bentley Continental S2

Phantom V

Pump

Pump Drive

81 cars with manual steering
81 cars with power-assisted steering
82 cars

Fan

51 cars
82 cars

Thermostat

‘Summer’ opening temperature of:
51 cars with interior cooling system
S1 cars without interior cocling system
52 cars

‘Winter’ opening temperature of’
81 cars with interior cooling system
S1 cars without interior cooling system
52 cars

Radiator

Li{

imperial U.s. Litres
28 pints 33-61 pints 1591
27 pints 32-43 pints 15-34
21 pints 25-21 pints 1193
23 pints 27-60 pints 13-07
Centrifugal

Single belt 47-75 in. x 0-625 in.

Twin belts 46:25in. x 0-625in,

Twin belts 46:00 in. x 0-406 in.

Five blade

17§ in. dia.

18 in. dia.

70-73 deg. C 158-163 deg. F
15-717 deg. C 167-171 deg. F
66-70 deg. C 151-158 deg. F
7580 deg. C 167-176 deg. F
84-86 deg. C 183-187 deg. F
76-80 deg. C [69-176 deg. F

Fixed shutters
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Obtain an 18-gallon container, such as a clean oil
drum from which the top has been removed. and
weld a length of tube into the bottom of the container
to serve 4s an outlet pipe (the tube should bhe 2in.
long and have an internal diameter of 1in.}. Using
suitable hoses and clips, attach to the outlet pipe a
sight glass of the same bore, approximately 4 in. long.

Mount the container on a suitable stand so that the
centre of the container is 3 ft. above the radiator inlet
pipe (see Fig. L6) and connect the lower end of the
sight glass to the inlet pipe on the radiator header tank.

Fit suitable rubber bungs or caps to the radiator
outlet pipe on the bottom tank. Rubber bungs or
caps will also be required for the heater and de-mister
pipes on Si cars.

Pour water into the container until both the radiator
matrix and the container are full.

Remove the bung from the radiator outlet pipe then
record the time taken for the container only to drain
by observing cessation of Alow through the sight glass.

If the radiator is in 100 per cent condition the time
taken for thc 18-gallon container to drain is as
follows:

Silver Cloud and Benttey SJ

Silver Cloud I1 and Bentley S2 | 34 seconds
Phantom ¥V
Bentley Continental Si 50 seconds

Bentley Continental S2 48 seconds

.

/j
r
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Fig. 1.6 Matrix flow testing rig

3
4

I MIRRGR
1 1B GALLONS CONTAINER

QBSERVATION TURE
RADIATOR

If the Aow time cxcceds the above Kgures by 25 per
cent, a restriction in the system is indicated and
must be cleared.

SECTION L4 — THERMOSTAT

Description

The thermostat comprises a sealed brass bellows
which is held in position in a bridge piece by an
adjusting screw and a lock-nut. The bridge piece is
secured to the thermostat body by four screws.

A dished valve. which seats on top of the thermostat
body. is sweated to the upper end of a spindle which
passes through the body and is attached at its lower
end to the top face of the bellows (see I, Fig. L7),

The valve incorperates a vent hole containing a
‘jiggle® pin. This vent allows air to escape while the
cooling system is being replenished, thus avoiding

L6

air locks. When the system is full, the ‘jiggle' pin
rises to close the vent against the passage of coolant
{sec Fig. L7).

An increase in temperature of the coolant causes the
bellows to expand and open the valve. A decrease in
temperature causes the bellows to contract and close
the valve,

Movement of the valve is thus proportional to the
coolant temperature and controls the flow of coolant
through the thermostat housing to suit the cooling
requirements of the engine.



Thermostat

The valve has 4 minimum stroke of 0-275 in. and is
I'30in. in diameter. The bore of the coolant passage
in the main body of the thermostat is 1:251 jn. in

diameter.

The by-pass valve is fully open when the dished valve
15 closed (see 4, Fig. L7) and allows the coolant to

circulate around the engine only, excluding the
radiator.
Thermostat -to remove

Drain approximately half the coolant into a clean

container.

Remove the four 4 in. setscrews {or nuts on S§i
cars) securing the thermostat cover to the housing
and move the cover to one side. 1t is not necessary to
remove the hose as tt s sufficiently flexible to allow
the desired movement (sec Fig. L8).

Remaove the thermostat housing. Two 3 B.A.
tapped holes are provided in the thermostat body to
allow boits to be fitted for easy withdrawal.

A number of thermostats were supplied with 2 B.A.
holes and so. to avoid damage to the holes, care must

be taken to ascertain the size of withdrawal bolts

requtired before attempting removal. Under no circum-

stances must a screwdriver or similar tool be used to
lever out the thermostat.

to test

A thermostat which is suspected of being faulty can

be tested as follows.

Suspend the thermostat and a thermometer in a
container ot water so that they are completely
immersed; they must not be aliowed to touch the

bottom of the container as this will cause a false
reading.

Gradually heat the water and stir it to ensure

that the water and thermostat are of a uniform tem-

perature. Note the temperature at the point when the
valve hegins to open; movement of the valve should

be smooth.

The opening temperature setting has been accurately
determined by the manufacturers and no attempt
should be made 1o adjust the thermostat.

If the thermostat docs not function correctly. do

not attempt to repair it; 4 new one must be fAtted.

On S! cars. the thermostat is marked either

L7
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Fig. 1.7 Sectional view of thermostat

I, VALYE ER
1. 02357 IN HMINIHUM STROKE 4.

NGGLE PIN
BY-PASS YALVE

Summer’ or ‘Winter'. The ‘Summer’ thermostat is
the standard fitting; the 'Winter® unit is provided for
use in countrics which experience severc winter
conditions,

The wvalve of a ‘Summer’ thermostat should
open between 75 and 77 deg. C (167 and 170
deg. F); the by-pass valve should be fully closed at
96 deg. C (205 deg. F).

The valve of a “Winter' thermostat should open
between 84 and 86 deg. C (183 and 188 deg. F); the
by-pass valve should be fully closed at 104 deg. C
(219 deg. F).
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A light smear of petroleum jelly apptlied to the shaft

seal rubber and cover seal rubber will facilitate
assembly.
S1 cars-— with refrigeration

Special  tool  required — RH.570  Universal
Extractor.

Remove the setscrews and washers securing the
pulley to the pump shaft.

Remove the pulley.

Remove the grease nipple and adapter to avoid
damage during servicing.

Remove the four § in. U.N.F. bolts. washers and
nuts securing the backing plate and joint to the pump
casing,.

Remove the backing plate and discard the *Klingerit’
joint.

Using special tool RH.370, draw the impeller off

the shaft. (It may be necessary to run a tap through
the extraction holes to clear corrosion).

Fig. L15  Sectional view 52 cars — sealing gland

I. SEAL 3. INNER SHELL
1 COVYER 4. SPRING
5 THRUST COLLAR

Remove the four 4 in. U.N.F. setscrews and spring
washers securing the seal housing to the pump casing.
{Muke use of the two scollops in the end of the shaft
10 facilitate access to the tapped holes for the set-
SCrews).

Support the pump casing. Tap out the shaft from
the casing using a hide mallet. Remove the circlips
from the shaft.

Support the seal housing and press the shaft out of
the bearing and housing. Press out the seal from the
housing and remove the circlip from the bore of the
pump casing.

Remove the carbon gland and rubber ring from the
counterbore of the pump casing.

The roller bearing is removed by tapping with a
drift, using the seal as a cushion.

Examine and clean all parts; renew any part that is
damaged.

52 cars
Special tools required;
RH.709%8 --- Universal Extractor
RH.7099 — Spider Extractor
For normal service operations, the bearing housing
will already have been separated from the pump
casing.
Draw the spider off the shaft using special tool
RH.7099 (see Fig. LIR).
Draw the impeller off the shaft using special tool
RH.7098 (see Fig. L19).
If the spider, impeller and shaft conform to the
following dimensions. they may be used for further
service:

0-62530 in. to 0-6255 in.
0-6262 in. to 0-6267 in.
0-6200 in. to 0-6205 in.

Remove the spring ring which retuins the bearing
in the housing.

Spider bore
Spider end of shaft
[mpeller bore ...

Support the bearing housing to enable the bearing
assembly to be driven out with a mallet. During this
operation, the thrust collar will sustain damage
through contact with the inner spring ring in the
housing bore and must be renewed.

Fxamine the shaft and bearing for wear or damage.
The assembly contains ‘Retinax’ lubricant; no
attempt should be made to wash it
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cooling system require replenishing, an anti-frecze
mixture to this specification should be used.

Important: Do NOT mix different types of
anti-freeze at any time.

Anti-freeze mixtures to the above specification can
be obtained from:

Rolls-Royce Limited
Spares Department
Pym's Lane
Crewe

Rolls-Royce Limited
Repair Department
Hythe Road
Willesden
London. N.W.10.
(Counter service only)

[n addition to providing protection against frost.
anti-freeze contains inhibitors which prevent corrosion
of the cooling system; it is therefore essential to use
an anti-freeze mixture all the year round in all parts of
the world; water alone must never be used. In hot
climates the anti-freeze acts as a corrosion inhibitor
and raises the boiling point of the coolant.

The following chart indicates the temperature at
which anti-freeze mixtures of various concentrations
begin to freeze.

Chapter L

The percentage concentration of anti-freeze in the
coolant can be obtained as follows:

Using a suitable hydrometer. measure the spectfic
gravity of the coolant. At the same time. measure the
temperature of the coolant with an accurate
thermometer; the coolant temperature indicator on
the facia of the car is not suitable for this purpose.

Plot the obtained temperature against the obtained
specific gravity on the graph in Figure 1.20. The nearest
diagonal line to the plotted position corresponds to
the percentage concentration of anti-freeze in the
coolant; each diagonal line is marked with its equiva-
lent concentration at the top of the graph.

Example
105
95 deg. F (35 deg. C}

Specific gravity of coolant
Temperature of coolant

Plotting these figures on the graph in Figure 20
produces a point on the diagonal line marked 40
per cent.

The coolant is thus a 40 per cent anti-freeze mixture
and will protect the system against frost down to a
temperature of 9 deg. F ( - 23 deg. C).

Percentage concentration 25% 0%, 35% 40%, 45°%; 503,
Freezing point (deg. Fahrenheit) 10 4 3 -9 --22 -35

Degrees of frost (Fahrenheit) 22 28 335 41 54 67

Degrees of frost (Centigrade) 12 16 19 23 30 37

Quantity of anti-freeze (pints)

S1 cars 70 8-4 9-8 il-2 12-6 14-0
52 cars 53 6-3 74 8-4 9-5 10-5

The above temperatures are those at which small ice
crystals begin to form, a further reduction in tem-
perature causing the mixture to solidify as the
minimum safety limit is approached. For example,
1ce crystals will not form in a 25 per cent anti-freeze
mixture unless the temperature falls below 10 deg. F
(—12 deg. C).

L9

A mixture of this strength could safely be topped-up
with water only if it is unlikely that temperatures in
the area would fall as low as —9 deg. F {—21 deg. C).

If it is at all likely that this low temperature be
approached. the system must be replenished only with
40 per cent anti-freeze mixture.
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clean water and the terminals and posts thoroughly
dried. Smear the leads and terminal surfaces with
petroleum jelly (not grease).

The top of the battery should be kept clean and dry
and the battery should be secure in its cradle.

Initial Charge

The acid specific gravity Hgures (corrected to
60 deg. F) given below apply to both makes of battery.

To correct the specific gravity to 60 deg. F add 0-004
for every 10 deg. F above this temperature. to the
specific gravity figure obtained. e.g. 1-265at 90 deg. F
= 1:277 corrected 1o 60 deg. F.

Fill cach cell with cool ‘accumulator’ acid of the
correct specific gravity as indicated in the table below,
until the level of acid is ¢-25 in. {635 mm.) above the
tops of the separators.

The electrolyte level will fall soon after filhing and
should be restored by the addition of the correct acid.
after which the battery must be allowed to stand for
12 hours. At the end of this period. topping-up will
again be necessary to obtain the correct level before
fitting the vent plugs.

The recommended charge rate for the initial charge
is 3-5 amps. for 96 hours. but in cases of extrcme
urgency. a charging current of 5 amps. for a 70 hour
period 1s permuissible.

The charge may be interrupted. providing that the
charging periods are of at least 8 hours and the rest
periods do not exceed 16 hours.

Specific gravity of acid for filling new cells

{corrected to 60 deg. F)

Specific gravity of acid at the end of charge period
{corrected to 60 deg. F)

Maximum permissible acid temperature during
charge

M2

Warning: If the acid temperature reaches the
maximum stated in the preceding table, the
charging current should be reduced and the
time increased proportionally. otherwise the
charge should be suspended.

The charge will not be complete until:

(1) The total charging time as specified for the rate of
charge employed has been achieved.

(i) The voltage and the specific gravity of each cell
remain constant throughout fve successive
hourly readings.

{iii) Gas is freely evolved from each cell,

On completion of the charge, the specific gravity of
the acid in each cell should not exceed the Agure
stated in the table: if it does, actd must be withdrawn
from the cell and replaced by an equal volume of
distilled water. The battery should then be charged
for a further hour and the specific gravity measured
QnNnee more.

The acid level must be adjusted to 025 in,
(6:35 mm.) above the tops of the separators by the
addition of acid of the correct specific gravity.

The plug vents should be checked and cleaned of
any obstruction before the plugs are fitted.

Battery — to charge

If necessary. the battery may be charged whilst
In pesition in the car by means of the two-pin plug
socket provided on the facia. To ensurc that the
current direction is correct, the sockets are marked
---and  and are of different sizes to indicate the plug
fitting.

Alr temperature
Srequently ahove
90 deg. F(32 deg. C)

Alr temperature
generally helow
90 deg. F (32 deg. )

1-260 1-215

1-270 to 1-285 [-225 to [-240
[1¢ deg. F 125 deg. F
(43-5 deg. C) (52 deg. C)

1961 A0S
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The specific gravity of the electrolyte may be  in good condition by fully charging it and then
obtained by means of a hydrometer and gives an  giving it a fresh charge once a month. The battery
indication of the condition of the battery, as follows:  should never be allowed to remain in a discharged

condition and should be fully charged before being

A filled battery not in service should be maintained  put back inte service.

Climate Condition of hattery
Alr temperature Fully charged
generally below .
90 deg. F Half discharged
(32 deg. C) Fully discharged
Air temperature Fully charged
frequently above .
90 deg. F Half discharged
(32 deg. Oy Fully discharged

Specific gravity
(corrected to
60 deg. F)

1-270 1o 1-285
1-200
1-110
1225 to 1-240
1170
1-100

SECTION M2 — GENERATOR

Data Early S1 cars

Type Lucas C47PV, shunt wound. two-pole.
two-brush with negative earth

Cutting-in speed 900 to 1,050 r.p.m. at |3 generator volts

Maximum output 30 amps. at 1.550 to 1,750 r.p.m. at
13-5 generator volts

Field resistance 59 ochms

Brush spring tension 20 to 25 oz. (567 to 708-7 gm .}

Brush material HAM-EGO

Clearance of hrushes in bolders

End clearance 0-018 to 0:024 in. (0-457 to 0-609 mm.)
Face clearance 0:004 to 0-006 in. (0102 to 0-152 mm.)
Suppressor condenser I-0 mfd. (internal)

Direction of rotation Clockwise, viewed from driving end

M3

Late S1 and S2 cars

Lucas C48, shunt wound. two-pole,
two-brush with negative earth

865 r.p.m. at 13 generator volts

35 amps. at 1,635 rp.m. at 13-5
generator volts

59 ohms
20 to 25 oz. (567 10 708-7 gm.)
HAM-EGO

0:018 to 0:026 in. (0-457 ta 0660 mm.)
0-004 to 0-012 in. {0-102 to 0-305 mm.)
1-0 mfd. (internal)

Clockwise. viewed from driving end
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SECTION M4

STARTER MOTOR AND DRIVE UNIT — S| CARS

Data

Type

Performance

No-load condition at 4-5 volts (terminal voltage)
Loaded condition at 85 volts (terminal voltage)
Lock-torque test at 7-6 volts (terminal voliage)
Drive slip torque

Brush spring tension

Description

The starter motor. which is positioned on the left-
hand side of the engine, is a Lucas Model M45G
fitted with a Rolls-Royce reduction gear and
drive unit.

The drive umit consists of a small train of gears
arranged in a casing hehind the starter motor and
provides a reduction in ratio between the starter motor
pinion and the engine flywheel. A clutch is incor-
porated in the drive unit to reduce shock and prevent
overloading of the starter motor.

The starter motor is energised through a solenoid
switch mounted on the left-hand side of the chassis
frame, adjacent to the motor. The solenoid switch
is energised by turning the ignition kev to the extreme
right.

Lucas Mode! M45G fitted with a Rolls-Royce reduction
gear and drive unit. An overall reduction of 18:05 : 1
is abtained between the starter motor pinion and the
cngine Aywheel.

Approximate current value

30 amps.
220 amps.
440 umps.
2010 25 [b.fr. (27610 3:45 kg.m.)

2110 27 0z7. (595-35 to 7:65-45 gm.)

Maintenance

Every 10,000 miles (16,000 kilometres), inject
sufficient S.A.E.30 engine oil into the reduction gear
casing to bring the oil level up to the filler plug hole
(see Fig. M21).

Starter Motor —to test in paosition
Check the condition of the battery.

Remove the ignition fuse (No. 11} from the main
fuse box and turn the ignition key to the extreme right
to operate the starter motor. If the solenoid switch is
working. it will be heard to operate every time the
circuit 1s completed; if the sclenoid switch is not
working, the wiring should be checked between the
switchbox and the solenoid switch. Check the micro-
switch fitted at the base of the steering column

M4
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Should all the abovementioned points be satis-
factory. the fault must lie in the starter motor or in
the clectrical connections to the starter motor.
These may be checked by conncciing a voltmeter
between the starter motor terminal and a good earth
point on the chassis frame and operating the ignition
switch with the ignition fuse disconnected. Note that
the link between the starter motor solenoid and the
starter motor terminal should not be removed for this
test.

(1) A full voltage reading indicates an open circuit
m the starter motor (see ‘Starter Motor— o
remove’ and “Motor Overhaul’).

(ii) If the starter motor opcrates but does not turn
the engine and the voltuge reading i1s between 6
and 10 volts, the drive clutch umit should be
renewed (sec ‘Starter Motor — to remove” and
*‘Motor Overhaul™).

(iti) A low wvoltage reading indicates either poor
electrical connections or a short circuit in the
starter motor. Check the battery vollage while
the starter motor is operating; if the reading is
very low, a short circuit is indicated. If necessary,
tighten the electrical connections and if the
voltage reading remains low. a short circuit in
the motor 15 indicated (see *Starter Motor — to
remove’ and *Motor Overhaul’).

Starter Motor — to remove

Access to the starter motor is obtained from beneath
the car and it is therefore desirable to have the car
placed on a ramp or over a pit,

{1} Disconnect the ncgative or earth lead from the
battery.

(i} Remove the undershield which is attached to the
frame side inember beneath the starter motor.

(111} Withdraw the rubber cover which shrouds the
terminal at the front end of the starter motor
solenoid and remove the heavy duty lead:; also
remove the lead attached to the terminal clip of
the solenoid.

{iv) Unscrew the three setscrews retaining the starter
motor, noting that the upper setscrew is not
readily detachable from the bell housing owing to
the close proximity of the crankcase breather pipe.

(v

Remove the starter motor by lowering it between
the engine and the chassis frame.

Bench Testing

(i) Connect a test lamp in series with a battery across
the starter motor terminal and the starter motor
body. When the armature is rotated slowly. the
lamp should remain lit. When connected to an
open circuited motor. the lamp will not light.

(11} Remove the cover band and lift the pair of earthed
brushes clear of the commutator; the brushes
shoutd be held in their respective boxes. clear of
the commutator, by applying pressure on the
sides of the brushes with the aid of the brush
springs. [f the test lamp remains lit, this indicates
that the starter motor has a short circuit to earth.

(i) Lift the second pair of brushes clear of the
commutator, holding them in their respective
boxes in a similar manner to that previously
described in (ii). If the test lamp remains lit with
the four brushes clear of the commutator, the
fault lies in the field circuit.

(iv) If the lamp does not light in (in). transfer the test
tamp lead from the starter motor terminal to the
commutator. 1If the lamp lights, the fault lies in
the armature.

Motor Overhaul

Remove the starter motor solenoid from the motor
by unscrewing the two nuts on the nose bearing hous-
ing. Remove the nut and solenoid connector strip
from the starter motor terminal. Remove the outer
casing of the solenoid and detach the solenoid
plunger from the actuating lever.

Reiease the cover band and withdraw the brushes
from their holders. Unscrew the two leng body
screws, then remove the nose bearing housing and the
commutator bearing housing (see Fig. M26).

Withdraw the armature from the drive end of the
starter motor body, complete with the drive end
bearing housing in position.

To remove the actuating lever from the nose
bearing housing, unscrew the lock-nut and withdraw
the cccentric centre pivot.

Should the drive end bush need renewing or the
clutch untt and pinion require attention. removal of
these units should be carried out as follows:

Siide the thrust washer frem the end of the drive
shaft, then using a suitable hollow drift which must fit
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This energises the solenoid and causes the actuating
lever to move the pinion along the shaft. A feeler
gauge should then be inserted between the pinion and
the retaining collar while light pressure is applied
to the pinton against the direction of travel.

Note: When the solenoid is properly adjusted
the ‘arrow’ marked on the eccentric pivot pin
should lie between the two arrow heads on
the nose bearing housing.

Micro-switch

Two micro-switches arc fitted at the base of the
steering column, one of which is included in the
starter motor circuit. This switch is operated by the
gear change selector lever to ensurc that the engine
can only be started when the lever is in the ‘Neutral’
position.

In cases of failure of the starter motor to operate,
the gear change selector lever should be inspected to
ensure that it is operating the toggle lever on the
switch, If nccessary, the switch should be re-
positioned on the steering column, care being taken

not to disturb the adjacent micro-switch which
controls the reversing lamps.

Solenoid Switch

The starter motor solenoid switch is clipped onto
the heavy duty battery lead, adjacent to the starter
motor. The solenoid switch is energised through the
ignition switch and its purpose is to isolate the
ignition switch from possible overloading and burning
out while the starter motor is operating.

To test the solenoid switch in position. inter-connect
the 2 B.A. terminal and the main battery feed terminal.
If the switch is working satisfactorily, it will be heard
to operate every time the circuit is completed. If the
switch fails to operate, ensure that the feed and earth
circuits are complete. Should the switch still fail to
operate. the unit should be removed and renewed.

For emergency use or for tesling purposes. the
solenoid switch can be manually operated by pressing
the rubber cap which covers an extension of the
switch mechanism,
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SECTION Mé— IGNITION SYSTEM —S| CARS

Distributor

Type

Firing order

Timing

Direction of rotation
Contact gap

Dwell angle

Contact arm spring tension
Condenser capacity

Radio interference suppressor:
Resistor in rotor arm

Coil
Insulation resistance to case
Primary winding resistance

Secondary winding resistance

Radic interference suppressor:
Capacitor on *—" (S.W.) terminal

Sparking Plugs
Gap

DISTRIBUTOR

Maintenance — Lubrication

The grease cap on the side of the distributor should
be given two turns every 1,000 miles (or 1,600 kilo-
metres). When replenishing this supply, high melting
point grease should be used.

Every 5,000 miles (or 8,000 kilometres) apply a drop
of oil to each contact arm pivot and apply a few drops
of oil to the [elt wick in the top of the distributor
shaft.

Delco-Remy

1,4,2,6,3,5

2 deg. B.T.D.C.

Clockwise

0-019 to 0-021 in. (0-483 10 0-533 mm.)
44 deg. at 0-020 in. {0-508 mm.)

15to 17 oz. (425 to 481 gm.)
0-18-0-25 mfd.

5.000 to 6,500 ohms (zpprox.)

20 meg. at 500 volis
4-25 to 4-65 ohms at 75 deg. F
3.5300 to 7.100 ohms at 75 deg. F

1 mfd.

0025 in. (0:635 mm.)

Check the condition and setting of the contact
points.

Spare Condenser

Two condensers are mounted on the side of the
distributor; one is connected to the distributor
terminal and the other one is carried as a spare.

If the engine misfires or fails to start and this condi-
tion is not due to fuel starvation, it is possibie that
the condenser may be faulty. To remedy this fault,
disconnect the lead from the suspect condenser and
connect it to the spare condenser. The faulty con-
denser should be renewed at the earliest opportunity.
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the marking of the terminals. The Lucas coil terminals
are marked ‘S.W." (switch wire) and *C.B.’ (contact
breaker); the Delco-Remy coil terminals are marked
‘+’ (switch wire) and ‘—’ (contact breaker).

Complaints of weak or erratic operation are usually
attributable to poor low tension connections. Check
that the coil negative terminal (*—°, “‘C.B.) is con-
nected to the distributor. Check the voltage at the
positive (‘+4°, ‘S.W.") terminal.

Remove the HT lead from the coil and insert a
temporary HT lead. Hold the end of the lead ahout
0-5 in. (13 mm.} from a good earth point and operate
the contact breaker by band. A regular spark should
be produced every time the distributor contact points
open.

Heavy arcing at the distributor indicates the need
for attention to the contact points or the coendenser.

Should it be necessary to fit a new coil, it is most
important that this coil is of the correct polarity, i.e.
suitable for negative earth return.

It is also important that the 1 mfd. condenser, fitted
to reduce electrical interference to the radio from the
ignition system, be reconnected to the correct terminal
4+, ‘S W.).

The outside casing of the coil should be kept clean

as misfiring can he caused by an accumulation of dirt
around the terminals, -
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SPARKING PLUGS

The tahle below shows the sparking plugs recom-
mended for each Sl engine,

Compression ratio Recommended sparking plug

66:1cr. ] Champion RN8
725:1cr. Champion RN 13 P
J Lodge CLNP
. : Champion N5
§:1lcr { Lodge HLNP

With the exception of the Champion N5, the above
sparking plugs embody an internal suppressor resistor;
this plug should not be used on cars fitted with wing-
mounted aerials as it may cause radio interference.

The standard sparking plug serviting and sand-
blasting machine should be used for cleaning and
testing sparking plugs fitted with nickel electrodes, This
servicing should be carried out every 5,000 miles
(8,000 kilometres) and the points set to a 0-025 in.
(0-635 mm.) gap. It is recommended that sparking
plugs fitted with nickel electrodes be renewed every
10,000 miles (16,000 kilometres).

If the sparking plugs have platinum points, service
is only required every 10,000 miles (16,000 kilometres),
At the end of this period, tbe sparking plugs should
he inspected, the carbon brushed off and the gaps set
to 0025 in, (0.635 mm.}. A sandbiasting machine
should never be used for servicing these plugs
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SECTION M7—IGNITION SYSTEM — §2 CARS

Distributor

Type

Firing order

Timing

Direction of rotation
Contact gap

Dwell angle

Contact arm spring tension
Condenser capacity

Radio interference suppressor:
Resistor in roter arm

Coil

Type

Insulation resistance to case
Primary winding resistance
Secondary winding resistance

Radio interference suppressor;
Capacitor on ‘+’ terminal

Sparking Plugs
Gap

DISTRIBUTOR

Maintenance — Lubrication

The distributor should be lubricated every 6,000
miles or 9,600 kilometres, by pouring 16 ¢c. of
S.A E.20 oil into the hole provided (see 1, Fig. M34);
this also provides lubrication for the automatic
advance mechanism.

At the same nileage of 6,000 miles (9,600 kilometres),
lightly grease the operating cams at the top of the
distributor shaft and apply one drop of engine oil to
each of the contact breaker pivots; a few drops of
engine oil should also be applied to the felt pad located
in the top of the distributor shaft, beneath the rotor
arm,

Delco-Remy

Al, BI, A4, B4, B2, A3, B3, A2

2 deg. BT.D.C.

Anti-clockwise

0-019 to 0-021 in. (0-483 to 0-533 mm.)
34 deg. at 0-020 in. {0-508 mm.) gap
15t0 17 oz. (425to 481 gm.)

0-18 to 0-25 mfd.

5,000 to 6,500 ohms approx.

Lucas or Delco-Remy

20 meg. at 500 volts

4-25 to 4-65 ohms at 75 deg. F
5,500 to 7,100 ohms at 75 deg. F

1 mfd.

0-025 in, (0-635 mm.)

Ignition Timing
Contact Points — to clean and adjust

To clean or adjust the contact points, it is recom-
mended that the distributor be removed from the
crankcase; it is very difficult to adjust the contact
points accurately with the distributor in position.

Remove the distributor cap, noting the position
in which the rotor arm should be placed for the
ignition of cylinder Al.

Press the rubber button on the end of the starter
motor relay to turn the crankshaft until the ignition
position of cylinder Al is approached. This may he
seen by the position of the rotor arm.
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Remove the four external setscrews fastening the
base plate assembly to the distributor; withdraw the
base plate assembly.

Remove the driving sleeve tapered retaining pin
together with the sleeve.

Withdraw the shaft assembly.

Before re-bushing and reaming, inspect the shaft
for parallelism and wear.

The centrifugal advance mechanism requires very
little attention, but should the springs have to be
disturbed, the position of the heavier and the lighter
tension springs should be noted. Take care not to
distort these springs as the correct ignition advance
curves cannot be obtained unless the tensioning is
accurate.

Assembly of the distributor is the reverse of the
dismantling procedure, care being taken to ensure that
the adjustment for the octane selector is positioned
on the same side of the distributor as the condenser.

IGNITION COIL

The ignition coil fitted may be either of Lucas or
Delco-Remy manulacture, the main difference being
the marking of the terminals. The Lucas coil ter-
minals are marked ‘S.W." (switch wire) and ‘C.B”
(contact breaker); the Delco-Remy coil terminals
are marked ‘4’ (switch wire) and ‘—’ (contact
breaker).

Complaints of weak or erratic operation are usually
attributable to poor low tension connections. Check
that the coil negative terminal ("—*, ‘C.B.”) is con-
nected to the distributor. Check the wvoltage at the
positive (‘+°, ‘S.W.’) terminal.

Remove the HT lead from the coil and insert a
temporary HT lead. Hold the end of the lead about
0-5 in. (13 mm.) from a good earth point and operate
the contact breaker by hand. A regular spark should
be produced every time the distributor contact
points open.

Heavy arcing at the distributor indicates the need
for attention to the contact points or the condenser.

Should it be necessary to fit a new coil, it is most
important that this coil is of the correct polarity, i.e.
suitable for negative earth return. It is also important
that the I mfd. condenser fitted to reduce electrical
interference to the radio from the ignition system be
reconnected to the correct terminal (*4-°, ‘S.W.").

The outside casing of the coil should be kept clean
as misfiring can be caused by an accumulation of dirt
around the termmals.

SPARKING PLUGS -

The recommended sparking plugs are as follows:

US.A. Champion RNS8 or
Champion RN 13P

*Champion N 16Y
Champion UN 12Y

*Champion N 16Y

Australia

All other countries

Champion RNB,
Champion RN 13P
*First recommendation [ Lodge CLNP
Maintenance

If Champion RNS8 sparking plugs are fitted, it is
recommended that they be serviced every 6,000 miles
(9,600 kitometres) using the standard sparking plug
servicing and sandblasting machine. The gaps should
be set to 0-025 in. (0-635 mm.). These plugs should be
renewed every 12,000 miles (19,000 kilometres).

If cither of the platinum pointed sparking plugs are
fitted, they should be serviced every 12,000 miles
(19,000 kilometres) and the gaps set to 0-025 in.
{0-635 mm.). To service these sparking plugs, brush
off the carbon and inspect the points. Sparking plugs
with platinum points should never be cleaned by sand-
blasting.

Sparking Plugs — to remove and fit

Raise the bonnet, detach the plug leads and remove '

the sparking plugs using Special Tool RH.7327; when
removing the sparking plugs from a hot engine pro-
tective gloves should be worn. If the special tool is
not available the sparking plugs may be removed as
follows:

Using the jacking system provided, raise the right-

hand side of the car and remove the front right-hand
wheel (see “Wheels and Tyres’).

Unscrew the nine setscrews rtetaining the valance
panel under the wheel arch and remove the panel.

Detach the plug leads and remove the four sparking
plugs.
The plugs on the left-hand side of the engine are

accessible from above and may be removed in the
normal manner.

The sparking plugs should be re-fitted by reversing
the procedure described for removal,
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The lamp is positioned in the capping rail directly
above the switchbox and is operated by the push-pull
action incerporated in the instrument panel lamp
switch, The capping rail lamp cannot be switched on
unless the main lighting switch in the switchbox has
been turned away from the ‘OFF" position.

On 52 cars produced after June 1960, an alteration
to the capping rail lamp switching arrangement was
made. This modification consisted of incorporating
control of the capping rail lamp in the main lighting
switch. At the samc time. the locking system was
deleted from the main lighting switch so that the
lights can be operated without first having to insert
the ignition key. To operate the capping rail lamp, the
main lighting switch should be turned away from the
‘OFF" position and the switch knob withdrawn to its
fullest extent.

To renew the bulb, remove the two screws and
green lens.

Map Lamp

On S2 cars produced after June 1960, a map lamp
has been included with the alteration to the capping
rail lamp switch arrangement, although it has always
been a feature of S1 cars.

This map lamp is positioned under the capping rail
on the opposite side to the driver. To operate the map
lamp on all cars, turn the main lighting switch away
from the 'OFF" position and withdraw the knob of
the instrument panel lamp switch. On S2 cars
produced before June 1960, this switch was used for
operating the capping rail lamp.

Instrument and Warning Lamps
51 cars

The instrument panel lamps are operated by
turning the main lighting switch away from the ‘OFF
position and turning the instrument panel lamp switch
clockwise. Turning the switch to the first position
provides a subdued light; turning the switch to the
second position provides brighter iilumination,

IT the instruments are not sufficiently illuminated,
it may be found that the reflecting surface of the inner
bezel rim has been oversprayed black. To remedy this

deflect. remove the fucia pancl and the glass of the
defective instrument unit and paint the overspraved
surface white to increase reflection of light.

To increase the illumination above the standard
setting. the following alterations to the wiring circuit
may be made. There are two dimming resistors in the
circuit but the main resistor controlling the intensity
of illumination of all the instrument lamps is located
on the back of the pancl lamp switch. To reduce the
Tesistance and so increase the intensity of the light.
disconnect the three wires from the No. 5 terminal of
the switch and connect them directly to the No. 2
terminal. Fhe sccond resistor is attached to the back
of the five-in-one unit and controls the lamps on this
instrument only. The intensity of these lamps can be
increased by moving the resistor clamping bands
closer together.

52 cars

On 52 cars produced prior to November 1959, the
instrument panel lamps are operated by turning the
main lighting switch away from the "OFF" position
and turning the panel lamp switch clockwise, This will
give full hrilliance of light. A more subdued lighting
can be obtained by turning the panel lamp switch
Further clockwise.

On 52 cars produced after Qctober 1959, a two-
position panel lamp switch was fitted and illumination
of the instrument was improved. Turning the panel
lamp switch to the first position clockwise will provide
a subdued light; further clockwise rotation of the panel
lamp switch to the second position will increase the
brilliance of the light.

On S2 cars produced prior to November 1959,
illumination of the instruments can be improved by
fitting larger bulbs in the speedometer and the four-
in-one instrument. and by modifving the pancl
lainp switch. Exchange the three existing 12V 2-2W,
M.E.S. bulbs which illuminate the speedometer and
the four-in-one instrument for three 12V 3-6W. M.E.S.
bulbs. At the same time as the larger bulbs are fitted,
the pamel lamp switch should be modified by dis-
connecting the wire soldered to the base of the fixed
resistor and connecting it to terminal 3 of the
switch.

On all cars, two warning lamps are situated in the
switchbox, The red lamp. marked *GEN". on the left
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of the switchbox, glows when the 1gnition s switched
on and is extinguished when the engine speed increases
and generator charge commences. The green warning
lamp. marked ‘FUEL". on the right of the switchbox.
is illuminated when the fuel level in the fuel tank falls
below 3 gailons.

Chapter M

Bulb Renewal

On all cars, the bulb holders fitted in the instrument
panel, speedometer and the switchbox are a push ht
in their sockets. To gain access for bulb renewal.
remove the facia panel and withdraw the unit
concerned.

SECTION MI0 — INSTRUMENTS AND ACCESSORIES

Fuel/Oil Level Indicator

This indicator is positioned tn the instrument panel
and indicates the fuel level when the ignition is
switched on.

The oil level in the engine sump can be indicated
on the same instrument by depressing the push button
in the centre of the facia (below the switchbox on Sl
cars and above the switchbox on S2 cars). The oil
level indicator is only intended for use on a journey
as a quick check before rcfuclling. The dipstick
should always be used when topping-up with oil.

The fuel level indicator is controlled by a float
operated rheostat unit in the fuel tank., Complaints of
faulty operation of the indicator may be due to the
wiring or connectigns. Where the instrument con-
stantly indicates "EMPTY". check the wiring and the
connections of the feed wire; when the instrument
consiantlyindicates'FULL . check theearthconnection
to the indicator body, the fuelfoil change-over switch
connections and the wiring of the fuel tank unit. Check
the earthing of the fuel tank. Inaccurate readings are
usually caused by a distorted float arm on the fuel
tank rheostat unit. Care must be taken not to foul
the baffles in the fuc! tank when fitting a rheostat unit
i(see Fig. K1 'Fuel System’).

The fuel tank rheostat unit tnay be checked with an
chmmeter, its resistance varying from 0 to 82 chms
over the range of travel of the float arm.

The oil [evel indicator is controlled by the fueljoil
change-over switch and a float operated rheostat unit
situated in the engine sump. When the change-over

switch button is depressed, the fuel tank rheostat unit
is isolated and the rheostat unit in the engine sump is
encrgised ; the level of oil in the sump is then shown
by the indicator needle. As the rheostat unit is similar
to that used in the fuel tank, fault diagnosis and
rectification 1s the same as described in the previous
paragraphs on the fuel level indicator.

Coolant Temperature Indicator

Early S1 cars

The coolant temperature indicator needle operates
by the deflection of an electrically heated bimetal strip.
The transmitter unit located in the thermostat housing
incorporates a second heater coil and bimetal strip,
the oscillation of which allows intermittent earth con-
tact through a resistor. The bimetal strip is biased by
the coolant temperature and the indicator needle
deflection is a measure of the electrical heat in the
circuit.

Late S1 and S2 cars

The coolant temperature indicator is connected
electrically to a semi-conductor type transmitter unit
located in the thermostat housing. The indicator has
two magnetic coils: a ‘control’ coil and a ‘deflecting’
coil. The indicator needle is fixed to a scoft iron
armature which pivots between the two coils. Any
variation in current flowing from the transmitter unit
through the ‘deflecting’ coil will affect the magnetic
circuit and deflect the needle; the ‘control’ coil
compensates for any variation in voltage.
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High frequency horns

Figure M32 illustrates the contact adjustment
which is carried out externally at the rear of the horn.
This adjustment is carried out in a similar manner to
that described for the Wind-tone horn. Maximum
permissible current is 4 amps.

Horn Circuit — to test

(i) Connect the horn relay terminal *C1” to the main
battery terminal of the starter relay. [f the homns
do not operate. the fauit lics in the circuit forward
of the relay. 1f the note is poor. check the voltage
at this terminal with the horn operating. The
minimum value for satisfactory operation is
10 volts.

(ii) To isolate a failure not reproduced in test (i), short
circuit the ‘W1 terminal to earth. Horn operation
indicates a failure in the push button, lead or
earth connector on the steering column. Faijure of
the hern to operate indicates a defective refay.

Modification to the Horn Cable
oh SI cars

Normal movement of the steering wheel twists and
untwists the horn cable which runs from the horn
button assembly. through the centre of the steering
column and out at the base to a snap connector.

At the top of the steering coluwmn. the horn cable
terminal screw into which the horn cable is soldered
moves with the steering wheel. whereas the horn cable
tends to remain stationary: this action places a
torsional load on the cable close to the terminal
screw and may cause fatigue failure of the cable at
this point.

To overcome this possibility. the horn cable assembly
has been exchanged for one having a cable more
resistant to fatigue failure and incorporating a horn
cable bush. This bush fits next to the terminal screw
and clamps the cable within the horn contact housing
so that rotation of the steering wheel does not tend to
twist the terminal screw relative to the cable, but
twists the whole cable.

The modified assembly was introduced on cars
having the following chassis numbers:

Sitver Cloud SWA-200
Bentley 51 B-375-AP
Bentley Continental S1 BC-1-BG

Mocodification Procedure

Disconnect the cable from the snap connector at
the base of the steering column and remove the horn
button housing by unscrewing the three retaining
setscrews in the underside of the steering wheel boss.
This aliows the horn button housing and the contact
housing to bz removed complete with cable. Remove
the insutator bush and unscrew the horn cable
contact point: note the numbar of turns taken to
unscrew it so that on re-assembly, the horn contact
can be screwed onto the new cable using the same
number of turns: this will give the approximatc horn
contact gap. Discard the existing horn cable assembly
and ft the modified assembly, Part No. F.58688 S/A.
Fit the horn contact using the same number of turns
as were required to remove L.

Mount the whole assembly and check the horn
button movement before the horn operates; this
should be approximately 0:040 in. (1-02 mm.) and is
measured by placing feeler gauges under the rim of the
horn button and noting the clearance between the
under surface of the button and the housing. Reduce
the fecler gauge thickness by 0-040 in, (1-02 mm.)
and press the horn button: the horn should sound
just as the feeler gauges are gripped. 1f the clearance is
incorrect, the necessary adjustment should be made by
removing the complete assembly and screwing or
unscrewing the horn eable terminal screw one turnata
time.

Direction Indicators

On S1 cars, the indicators are operated by a self-
cancelling time switch mounted on the facia capping
rail. 1f a turn to the right is to be indicated, the switch
handle should bs moved to the right and if a turn to
the left is to be indicated, the switch handle should be
moved to the left; after approximately 10 seconds. the
switch will return to its original *OFF" position,

On S2 cars, the indicators are operated by a switch
mounted on the steering column. To indicate a turn
to the right, move the control switch up and to indicate
a turn to the left, move the control switch down; the
switch is automatically cancelled by returning the
stecring wheel to the straight-ahcad position after
completing a turn.

On all S1 and 82 cars, two warning lamps are fitted
in the speedometer head: the warning lamp corres-
ponding to the direction of the indicated turn will Aash
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when the indicators are operating. The indicators
flash approximately 90 times per minute and are
controlled by two Rasher units mounted behind the
facia panel. If one of the indicator bulbs Fails. the
warning lamp will flash once and then remain out.

In addition to the Aashing of the warning lamps. a
clicking noise in the fasher unit provides an audible
signal when the indicators are operating. The fasher
units are sealed and are not adjustable; if service is
necessary. it must be by renewal.

Two relays are mounted on the front of the bulkhead,
their function being to extinguish the appropriate fog
lamp should the fog lamps be in use when the indi-
cators arc operating. The relay units arc not adjustable
and if scrvice s nocessary it must be by renewal.

Radio

‘His Masters Voice' automobile radio receivers arc
standard equipment. as follows:

Maodel No. Tipe
Early SI cars

4300 All wave
200 XB Medium and long wave
202 XB Mcedium wave

Late S| cars
200 RB Medium and long wave
202 RB Medium wave

Early 82 cars

401 TA/VT Medium and long wave
402 TAJYT Medium wave

Late S2 cars

500 TA;VT Medium and long wave
502 TA/VT Medium wave

Late SI and all 82 cars

230 R Medium ard short wave

Chapter M

Description

On S1 cars, the receivers fAtted consist basically of a
high sensitivity permeability tuned superheterodyne
circuit incerporating one stage of R.F. amplification
prior to the frequency changer. The amplifier provides
push- pull output. the high tension supply heing hy
means of a non-synchronous vibrator rectified con-
ventionally by a compact metal rectifier.

On 82 cars, the receivers fitted. with the exception
of the 230R modcl. consist of a hyhrid valve-transistor
unit. This comprises a high sensitivity permeability
tuned superheterodyne circuit. incorporating one stage
of R.F. amplification prior to the frequency changer,
one 1.F. amplificr. demodulator and audio amplifier
feeding a single transistor output stage. Low voltage
valves operating directly from the 12 volt battery
supply are used. ehiminating the need for a vibrator.

The controls and the position of the controls are
very similar on all models: the combincd volume
control and *ON;OFF" switch is positioned on the
left of the receiver. This control switches on the
receiver when turned clockwise and further clockwise
rotation of the control progressively increases the
volume. Turning the control switch fully anti-
clockwise will switch off the receiver. Allow about
40 seconds for the receiver to “warm-up” after switching
on.

The tone control is concentric with the volume
control on all models and provides variable tone
correction.  Turming the control  anti-clockwise
reduces the amount of bass reproduction. With the
control in the central position no correction is applied.
Turning the control clockwise reduces the amount of
treble reproduction.

On all models except the 4300 and 230R, five tuning
push buttons arc fitted. in addition to the manual
tuning control. The push buttons provide automatic
tuning of five pre-selected stations.

On medium and long wave receivers, four medium
wave stations and one long wave station can be
tuned in this way: the extreme right-hand button
should be pressed to change from the medium to the
long wave band. I[f any long wave stations are
requited other than the pre-selected one, these must be
obtained by manual tuning. To change from the long
to the medium wave band. any of the four left-hand
push buttons should be pressed.
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On left-hand drive cars. remove the carpet covering
the heater ducting. Remove the two worm drive clips
from either end of the heater and de-mister cross duct
positioned below the facia. Push this duct to the
right. drop the left-hand side and pull gently to remove
it. The amplifier unit can then be readily removed.
Disconnect the loudspeaker lead and connector link.
Remove the two hexagon-headed 2 B.A. screws on
each side of the unit and remove the unit.

Installation is carried out by reversing the removal
procedure.

Bulbs — to renew

Remove the control knobs and unscrew the (wo
stop-nuts. Remove the finisher and the push button
surround. The buib is mounted on the right-hand side
of the receiver and can simply be unscrewed from its
holder.

A 14V 2:2W hulb is used for the illumination of
the tuning scale.

Loudspeaker — to remove

Withdraw the control knobs from the receiver.
unscrew the two stop-nuts and remove the finisher.
Remove the picnic table. Unscrew the four screws
securing the loudspeaker lower ducting to the upper
ducting and remove the lower ducting. Remove the
screws securing the loudspeaker mounting board to
the upper ducting and lower the mounting board until
the loudspcaker leads can bc disconnected at the
loudspeaker. Release the screws securing the loud-
speaker to the mounting board.

S2 cars
Receiver and Amplifier — tc remove

Withdraw the control knob positioned above the
front loudspeaker griile (if fitted). Unscrew and
remove the four wood-screws from the top of the
recciver/loudspeaker finisher and the four wood-
screws positioned under the fnisher. Remove the
finisher.

Unscrew the six wood-screws securing the receiver
surround to the facia panel: this surround need not be
rcmoved from the receiver. Unscrew the four bolts
positioned under the facia. securing the receiver
brackets to their supports. Disconnect the battery
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feed to the receiver by unscrewing the two halves of
the fuse carrier and removing the glass cartridge fuse.
Remove the screw securing the earth cabie to the
receiver frame. Withdraw the loudspeaker and aeriai
plugs and remove the lead linking the receiver and
amplifier. noting that this cable is clipped to the
receiver. Withdraw the receiver and amplifier as one
unit through the front of the facia.

Installation of the recciver and amplifier is carried
out by reversing the removal procedure.

Bulb — to renew

Remove the control knobs from the receiver
and also the control knob positioned above the front
loudspeaker (if fitted). Unscrew the stop-nuts from
the recciver controls and remove the spring washers.

Unscrew the four wood-screws from the top of the
receiver loudspeaker fintsher and also unscrew the
four wood-screws positioned under the finisher.
Remove the fnisher.

Unscrew the six wood-serews securing the surrcund
1o the receiver and remove this surround, The bulb is
positioned on the right-hand side of the receiver and
can simply be unscrewed from its holder.

A 14V 0-8W bulb is fitted for the illumination of
the tuning scale.

Front Loudspeaker — to remove

Withdraw the picnic table to its full extent to gain
access to the rear of the facia. Remove the two set-
screws securing the loudspeaker mounting board to
the rear of the facia. Carefully lower the loudspeaker
assembly through the space at the rear of the picnic
table unttl the two leads can be disconnccted at the
loudspeaker terminals. Remove the loudspeaker
assembly and remove the screws securing the loud-
speaker to the mounting board.

Installation of the loudspeaker is carried out by
reversing the removal procedure, noting that cither of
the loudspeaker leads may be connected to either of
the [oudspeaker terminals.

Rear Loudspeaker — to remove

Access to the rear loudspeaker is gained through
the luggage boot. Remove alt the screws retaining
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the boot roof trim and remove the rim. Disconnect
the two leads from the loudspeaker. Unscrew the
wood-screws securing the loudspeaker to its mounting
board and remove the loudspeaker.

Fuse

On all cars, a 5 amp. cartridge fuse 1s housed in a
plastic container on the feed cable under the receiver.
To remove the fuse, unscrew the plastic container.

Radio Aerial

On all cars, the acrial 1s normally mounted above
the centre of the windscreen on the outside of the car
and is controlled from the inside by a bakelite knob.
An arrow engraved on the bakelitc knob indicates
the position of the acrial, which should be vertical
for normal use and herizontal when not required.

An clectrically opcrated acrial can be ftted in the
front wing at customer's rcquest. The aernal is
clectrically raised and Towered and is controlled by a
switch on the facia.

No maintenance is required, bul to ensure that the
best reception s obtained the aerial should be kept
clean.

Cigar Lighters

Two cigar lighters are ftted on ali standard S1 and
S2 cars. One is positioned in the facia. adjacent to the
switchbox. and the other is positioned in the right-
hand rear quarter companion.

Fig. M55  Clock fitted to standard 51 cars
I. REGULATOR

Fig. M36 Clock fitted to 52 and coachbuilt cars

I INDICATOR 1, REGULATOR
3 SETTING CONTROL FOR HANDS OF CLOCK

The cigar lighter is of the normal push-in. automatic
‘pop-out” type and it should not be held by hand in
the pushed-in position as this will cause overheating
of the element and failure of the fuse. No maintenance
is required except on 82 ears, on which the illuminating
bulb may cccasionally require renewal. To renew this
bulb. remove the instrument panel finisher and
unscrew the two screws securing the cigar lighter
housing to the instrument panel. Withdraw the cigar
lighter housing from the instrument panel but do not
disconnect the leads. Remove the bulb carrier from
the side of the cigar lighter housing by pressing both
sides of the bulb carrier until it is clear of the two slots
in the housing. The 12V |-8W bulb 1s of standard
bayonet fitting.

Installation is carried out by reversing the removal
procedure: note that the earth lead should be con-
nected to one of the two screws securing the cigar
lighter housing to the instrument panel.

Claocks

Two types of electrically operated clock are fitted:
on standard S1 cars, the clock is regulated from the
rcar (see Fig. M53) and on 82 and all coachbuilt cars,
the clock is regulated from the front {see Fig. M36).

Complaints of poor timekeeping are usually due to
incorrect regulation.
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On $1 cars, to regulate the clock, turm the adjusting
screw at the rear of the clock to the right to lose time
and to the left to gain time.

On S2 and all coachbuilt cars, to regulate the clock,
turn the left-hand adjusting screw so that the indicator
moves in the required direction. Clockwise rotation
of the adjusting screw moves the indicator face
towards the ‘S’, thus slowing the clock, and vice versa.

Movement of the regulator adjusting screw must be
very limited otherwise over-regulation will result.

Rear Window De-mister

On all cars, the rear window is de-misted electrically
by fine heater wires which are sandwiched between the
two glass layers and which are controlled by a toggle
switch on the parcel shelf on S1 and early S2 cars
and by a switch situated on the facia on later $2 cars

Complaints of misted patches under severe
conditions may be due to the formation of an oxide
film between the heater wires and bus-bars. This
oxidation gives a low current consumption and
where a check shows this to be 4-5 amps. or less at
12 volts, disconnect the window completely from the
car wiring system and burn off the oxide by applying
24 volts for approximately 20 minutes, until the glass
is thoroughly warmed. When cold, re-test at 12 volts
for current consumption and cold patches. If neces-
sary, the boost voltage may be repeated.

Complete failure is occasionally encountered due to
fracture of the flexible connectors adjacent to the glass.
These may be repaired by soldering, care being taken
to ensure that direct heat is not applied to the glass.

For removal and installation instruction, see
Chapter S.

Speedometer Drive Cables

On 82 ears an improved type of speedometer cable
has bgen introduced. The new cable has been
designed to improve the operation of the speedometer,
and to eliminate the factors which are likely to cause
needle fluctuation,
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The new cable may be identified by two white
plastic wrappings placed at approximately } and § way
along the cable from the gearbox drive end.

Speedometer Cable—to remove

Access to the drive end of the speedometer cable is
gained beneath the car. It is therefore advisable that
the car be placed on a ramp or over a pit,

Disconnect the battery.
Remove the facia panel.

Remove the speedometer head, taking care to note
the position in which the various warning and
illuminating lamp sockets are fitted.

Disconnect the speedometer cable at the gearbox
drive end.

Remove the clips which support the speedometer
cable on the frame and bulkhead, disconnect the
earthing strip.

Withdraw the speedometer cable, together with the
bulkhead grommet and seal, from the engine side of
the bulkhead.

New Speedometer Cable —to fit

Fit the clips to the cable, ensuring that the two
clips nearest to the gearbox drive end are fitted in the
position denoted by the white plastic wrappers.

Fit the speedometer cable to the car by reversing
the procedure given for the removal of the old cable,
noting the following points.

The clip on the chassis frame and the lower of the
two clips on the bulkhead must be fitted in the positions
denoted by the white plastic wrappers.

If a kink occurs owing to the speedometer cable
having to pass over the front near-side body mount,
the clip on the chassis frame may be bent upwards to
obviate the kink.

Finally when fitting the cable to the speedometer
head, ensure that the felt washer is in position,
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Description — Manual Steering

On S1 ears, the steering gear consists of a modified
worm type cam, which engages in a double-toothed
roller follower; the roller is carried on ball bearings
mounted between the rocking shaft jaws. The cam is
supported in the steering box by upper and lower taper
rofler bearings. The cam, voller and bearing are
submerged in oil.

The rocking shaft is similarly supported in the
steering box detachable rocker shaft housing. Provi-
sion is made for adjustment to all bearings. Tapered
splines are cut at the lower end of the rocking shafl,
to which the pendulum lever is secured by a nut and
locked with a tab washer.

A transverse drag link connects the pendulum lever
to the centre steering lever; the ends of the drag link
are offset to reduce the possibility of joggle and road
shock transmission to the steering wheel.

The centre steering lever forms part of a crossheam
idler assembly, pivoted on the rear of the frame front
crossimember as shown in Figure NI, The idler lever
and centre steering lever pivot at these points an steel
sleeves which are free 1o rotate in the bronze bushed
idler lever borcs. End float of the idler lever and centre
steering lever is maintained within the limits of zero
and 0-003 in. (0076 mum.} by means of hardened and
ground adjusting washers. the thickness of which
ranges from 0:050 in. (1-27 mm.) to 0-075 in. {1-905
mm.} in steps of 0-003 in. (0-076 mm.)}.

Track rods fitted with ball jeints connect the cross-
beam to the side steering levers, which are secured to

the stub axles by setscrews; ball joints are used at all
other pivot points.

The ball joints arc self-adjusting, but any abnormal
wear of the ball seat must be corrected by renewing the
seat and ball pin. A bronze seat will require a pressure
of 175 1b. (79-3 kg.) to 400 Ib. (181-2 kg.) to press it
into position against the shoulder in the ball joint
socket; a steel seat will require a pressure of 800 Th.
{3624 kg.) to 1250 Ib. {545 kg.).

On early S1 cars, all steering joints are lubricated
by the Central Chassis Lubrication System. A modifi-
cation was then introduced to increasc the life of the
track rod ball joints by substituting grease [ubrication
at these points. Oil resisting rubber seals are fitted to all
joints, and the lubricant is conveyed to all moving
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parts by brass pipes attached by unions to the idler
lever pins; these pins are drilled and undereut suffi-
ciently to allow restricted oil fow. The restriction of
tubricant flow in the ball joints is dependent upon the
fit of a ball in its seat.

On late S1 cars, all the steering joints are grease
[ubricated with the exception of the centre and idler
lever bearings. Rubber seals are fitted to all joints
and lubrication is effected by grease injected through
nipples screwed into the ends of the levers.

Description — Power Assisted Steering

This type of steering is fitted to all 82 cars and on
certain 81 cars.

The steering unit is very similar to that previously
described for the manual steering. except that a
modified centre steering lever and a power cylinder
are incorporated {sce Fig. N2j: the steering linkage
arrangement for 82 cars i1s shown in Figure N2. All
joints and pivots are grease lubricated.

On S1 cars, the connecting shaft at the lower end of
the steering tube cnters a rubber coupling; the
coupling transmits stcering wheel movermnent to a
coupling dog and thence to the steering cam. The
Rexible coupling helps to isolate the reaction
movement of the lower cam tube from the steering
wheel. The cam tube is supported in the stecering
box on two sets of neadle roliers.

Lubrication of the steering box components is by
oll from the steering pump.

On 82 cars, the connecting shaft at the lower end of
the steering tube enters a rubber coupling; the
coupling transmits steering wheel movement to 2 gear
mounted on two taper roller bearings on an eccentric
shaft in the transfer gearbox. The function of the
transfer gearbox is to offset the drive from the lower
end of the steering column to the steering box,
positioned outboard of the chassis sidemember. The
cast aluminium casing contains two helical gears
mounted on 3-758 in. (7-345 cm.) centres and having a
gear ratic of 1 :1. Serrations in the bore of the
transfer driven gear locate on splines at the upper
end of the cam tube which carries the steering cam,

The steering cam is supported 1n the steering box
between needle rollers and tubrication of the steering
box components is by oil from the steering pump.
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The transfer gearbox is itsolated from the steering box
and spool valve with regard to lubrication and con-
tains SAE 90 o1l {see Chapter D).

On S1 and S2 cars, the power assistance umit
provides a variable proportion of assistance con-
trolled by the effort required at the steering wheel.
When maximum assistance is necessary for low-
speed manoeuvring, such as shunting or parking the
car, this is provided automaticaily: for normal
straight ahead driving conditions, assistance s
provided from zero to 48 per cent, depending on the
steering wheel rim load.

The systemn ensures that a degree of ‘feel” is main-
tained at the steering wheel, so that the driver is not
isolated from contact with the road wheels, but is
nevertheless automatically protected dapgainst sudden
violent reactions caused by bad road surlaces.

It is emphasised that the steering is not operated
through the medium of power assistance; the
assistance is in fact superimposed on a normal
stcering mechanism. Therefore in the unlikely event
of a failure occurring in the assistance mechanism, the
car may be steered in the normal manner, the only
noticeable clfects being a reduction in the hightness of
the steering and excessive movement at the steering
wheel.

The power assistance s derived from hydraulic
pressure supplied by an congine-driven internal gear
type pump. The hydraulic pressure operates a
hydraulic ram connected to the centre steering lever;
this lever is connected to and operates the steering
drag link.

Control of the oil distribution to either side of the
ram, also the oil delivery pressure, is effected by two
methods:

1. By movement axially of a spool valve in the
housing situated between the steering column and
steering box on S1 cars and betwecn the transfer
box and steering box on S2 cars, causing annular
grooves in the valve to cominunicate with passages
which direct oil to the appropriate side of the
hydraulic ram. Movement of the spool valve is
eflfected by the reaction of a normal steering cam
against the roller when the steering wheel is turned.
The spool valve is normally held in the central or
neutral position by two sets of four reaction
plungers exposed from the inside to oil pressure,
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which is assisted by four springs called *primary’
springs. The valve is therefore constrained from
axial movement by the pressure of the primary
springs and by oil pressure when this is generated.
A load of [ h. (0-453 kg.} applied at the steering
wheel rim 1s sufficient to displace the valve against
the pressure exerted by the primary springs.

2. A flow control valve 1s provided in the hydraulic
pump bedy to maintain a constant output flow of
IL to I} gallons (568 to 6-82 litres) per minute
irrespective of the pressure, which may vary be-
tween 15 Ib./sq.in. (1055 kg./sq.cm.) and the
controtled maximum of 3500 Ib./sq.in. (3515
kg.isq.cm.} in the case of 81 and S2 cars and
600 1b./sq.in. (4218 kg./sq.cm.) in the case of the
Phantom ¥. The pressure at which oil is delivered
is dependent upon the resistance encountered at the
ram. Since oil at this same pressure is delivercd to
the reaction plungers to resist endwise movement
of the spool valve, it follows that a degree of
assistance 1s proportional to the applied pressure
at the steering wheel. This results in assistance
being provided from zcro to 48 per cent until an
applied load of § to 12 1b. {363 to 5-44 kg.} at the
steering wheel rim is reached. at which ioad there
must necessarily be a heavy resistance at the road
wheels and consequently at the ram. The pump
therefore builds up hydraulic pressure until at a
predetermined point, the pressure. which is also
applied to the reaction plungers, causes the
plungers to collapse the secondary springs. These
prevent a further load increase on the steering
wheel and the maximum controlled pressure of
the pump is then applied, if required. to turn the
front wheels.

Figure N3 shows the oil circulating system when the
steering is in the straight ahead or neutral position.
The pressure in the system is only that due to fluid
friction and restrictions in the various passages.

Figure N4 shows the condition when commencing a
normal right turn on the open road. The pressurc
is automatically regulated to provide between
zero and 48 per cent power assistance, depending on
the steering wheel rim load.

Figure N5 shows the condition when parking on left-
hand lock. After the collapse of the secondary
springs due to the steering wheel rim load, the
pressurc builds up as required to the maximum
allowed by the pressure relief valve.
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The Flow Control Valve and
Pressure Relief Yalve

The flow control valve is situated in the outlet
bore of the hydraulic pump body; its function is to
control the flow of oil leaving the pump. The oil
leaving the pump chamber passes through two
metering holes in the valve body, which allow the oil
to pass at the rate of 1} to 1} gallons (568 to 682
litres) per minute. As the output of the pump
increases, the volume of ofl becomes too great to pass
through these holes. This causes a pressure build up
on the end of the flow control valve, which forces the
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valve forward against its spring, at the same time
uncovering an annular passage in the valve housing
through which oil in excess of 1} to 1} gallons {5-68
to 6:82 litres) per minute is directed back to the suction
side of the pump.

When pressure in the system exceeds 500 ib./sq.in.
(3515 kg./sq.cm.) or in the case of the Phantom V,
600 1b./sq.in. (4218 kg./sq.cm.), the relief valve inside
the flow control valve is forced back, compressing its
spring and uncovering a bore through which oil in
excess of this pressure is returned to the inlet side of
the pump.

SECTION N2 —OIL PUMP — POWER ASSISTED STEERING

Description

The power assisted steering pump basically com-
prises two rotors, one mounted eccentrically inside
the other. Both rotors are mounted inside the pump
body and the inner rotor is keyed to a shaft which is
driven by.the engine. )

Oil is drawn into the rotor chamber from the oil
reservoir via the inlet port. Itis then carried round by
the rotors to the outlet port and forced out into the
pipe line. After passing through the system, the oil
returns t¢ the reservoir through the main filter. For
technical reasons it is necessary that the main filter
be placed in the return flow to the teservoir and any
foreign matter which is passed in can find its way
through the entire system before it is filtered. Con-
stant oil flow is maintained at varying engine speeds
by the flow control valve..

The pump also incorporates a relief valve which
ensures a maximum working. pressure of 5 to 550
Ib./sq.in. (35:15 to 38:6 kg./sq.cm.) for'S1 and S2 cars
and 600 to 650 1b./sq.in. (42-18 to 45-7 kg./sq.cm.) on
Phantom ¥ cars. This working pressure is stamped on
the side of the pump.

Servicing
Qil Level — to check

The oil level in the hydraulic pump reservoir should
be checked at weekly intervals and if necessary topped-
up with the approved Automatic Transmission Fluid.

On early S1 cars, some dipsticks are incorrectly
marked ‘Use 10W o¢il’. This instruction should be
disregarded and only the specified fluids of type
AQ/ATF should be used when replenishing the
hydraulic pump reservoir.

Rubber filler cap seals are available and should
replace any cork washers fitted during the production
of Sl cars. The seal part number CD.972 remains
unaltered. -

Belt Tension — to check

. On §1 cars the belt tension should be checked every
5000 miles (8000 km.) and on S2 cars every 6000 miles
(9600 km.). On S1 cars, the steering pump is driven
by a singie belt from the coolant-pump pulley. The
coolant pump pulley is driven by two belts from the
crankshaft pulley via the generator.,

The tension of the steering pump driving belt is
checked by applying a load of 6 1b. (2:722 kg.) to the
belt at the mid-point of the driveside run (see Fig. N6).
This should cause a deﬂections of 0-7501n.(19-050 mm.).

On 82 cars, a matched pair of belts drive the fan
and steering puimp. The tension of the belts is checked
by applying a force of 8 1b. (3-629 kg.) at the centre of
the run between the coolant pump and steering pump.
Each belt should show a deflection of 0-375 in.
(9-525 mm.).

In the case of twin belts, if individual belt tension
is uneven a new matched pair of belts should be fitted.
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Fit the Aow control valve. relief valve spring and
valve ensuring that the valves move freely. Fit the
relief valve retaining ring and the flow control valve
spring, then fit the valve cap using a new ‘O’ ring.

Fit the reservoir to the pump body, again using new
oif seals.

Oil Pump — to fit
Install the oil pump to the engine. reversing the

removal procedure. Reset the belt tension and prime
the system as previously described.

Fault Diagnasis

High steering effort

l. Check the oil level in the reservoir and replenish if
Necessary.

2. Check the tension of the driving belts; adjust if
necessary. Slack driving belts will produce a
squealing noise, more noticeable when the wheels
approach full lock.

3. Check the pump delivery pressure by introducing a
pressure gauge into the discharge line as close to the
pump as possible.

The pump delivery pressure should be approximately
500 to 550 1b./sq.n. (3515 to 38:66 kg./sq.cm.) for
S1 and S2 cars and 600 to 650 Ib./sqg.in. {42-18 to 457
kg./sq.cm.) on Phantom V cars, with the engine idling
and the wheels against the stops.

If the pump is not delivering the correct pressure,
check the operation of the flow control and relief
valves. Tf the valves are found to be functioning
correctly, it will be necessary te dismantle the pump as
previously described in the overhaul procedure.

N

Steering judder

A probable cause of steering judder is the presence
of air in the system. This can be removed by driving
the car for between 30 and 40 miles (48 and 64
kilometres), ensuring that the correct fluid level is
maintained in the reservoir.

Noise

A hissing noise may be detected when the wheels are
on full lock and against the stops. or when they are
against a kerb and further cffort 15 applied to the
steering wheel. This noise is caused by oil discharging
through the relief valve and may be accepted as
normal.

If the oil level is low, noise in the systemn and joggle
at the steering wheel may be caused on starting during
cold weather, hy funneling of the oil, thus permitting
air to be drawn into the inlet port; this will cease when
the oil warms-up, but the reservoir should be re-
plenished to the correct level. The symptoms
described in the previous paragraph may apply in this
case.

Should the installation produce a rumbling or
grinding noise when the engine is running and the
steering is turned from lock to lock, check for and
isolate hoses touching or rubbing against the valance.

Qil leaks

Shaft seal leakage; replace the oil seal. [t may be
necessary to coat the oil seal housing with a jointing
compound which is not soluble in Automatic Trans-
mission Fluid.

Should oil be leaking from the body of the pump,
it will be necessary to dismantle the pump and renew
the oil seals shown in Figure N8.
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SECTION N3 —POWER CYLINDER AND HOSES

Power Cylinder

The power or operating cylinder is attached by a
pivot bolt to the bracket projecting forwards from the
front pan. Contained within the power cylinder is a
double acting hydraulically operated piston which is
connected by a piston rod to the centre steering lever,
In the straight-ahead or mneutral stcering position,
the piston is positioned centrally in the power cylinder.

To prevent the piston fouling the power cylinder
end covers when the wheels are on right or left-hand
full Tock, a clearance or ‘sponge’ allowance of 0150
m. ({381 cm.) is provided at each end of the travel.
This allowance will vary. but the maximum permissible
is 0-204 in, (0508 cm.).

In order to centralise the piston travel. the piston
rod is threaded at the steering lever end and screws
into a jaw which accepts the steering lever.

To prevent damaging the installation whilst making
centralising adjustments, the procedure described
below should be closely followed:

Remove the power cylinder mounting bolt and turn
the stecring wheel to the full lock required to move
the piston fully forwards, i.c. left-hand lock on R.H.
control cars and right-hand lock on L.H. control cars.

Support the power cylinder by hand in its normal
position, noting that the bore of the Silentbloc’
mounting bush is in line with the hole in the mounting
bracket. Slide the power cylinder towards the rear of
the car until further movement is prevented by the
piston contacting the end of the power cylinder. The
distance which the power cylinder has moved re-
presents the ‘sponge’ allowance and is indicated by
the Ttesulting eccentricity of the mounting bracket
hole and the mounting bush bore mentioned
previously.

Should the specified 0-150 in. (0-381 cm.) allowance
be incorrect, adjustment of the piston rod may be

carried out by releasing the lock-nut from against the
jaw, screwing the rod in or out of the jaw as necessary
and re-checking the allowance.

When a satisfaclory atlowance is obtained, turn the
wheels to the opposite full lock and check the figure
for this position by sliding the power cylinder forward
and checking the cccentricity as previously described.

In the event of an unequal allowance being indicated
at this end, a further adjustment should be made to
centralise the travel.

Finally, tighten the lock-nut against the jaw to
prevent the piston rod {rom moving out of position
and secure the power cylinder to its mounting bracket.

Leakage from the Power Cylinder

The above fault may be attributed to the incorrect
assembly of the sealing washer, and to eliminate any
possibility of leakage, the recomrnended method of
assembly must be followed.

Damage to the sealing washer lip may occur if the
washer is pushed over the sharp edges of the spanner
flats on the piston rod.

As the piston rod is chromium plated, it is inadvis-
able to remove the sharp edges by filing or grinding, as
this will cause the plating to peel. The use of metal
shims is not advised due to the possibility of the sealing
washer stretching or the sealing lip being cut by them.

The following recommended method when assem-
bling the power cylinder will ensure satisfactory sealing.

Thoroughly clean all parts before assembly.
Lubricate the sealing washer and slide it onto the rod
from the piston end, followed by the bush assembly.
Assemble the piston complete with the rings, Rat
washer and castellated nut. Tighten and lock the nut
using a ncw split pin,
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drift. Remove the idler lever from the chassts frame.
together with the washers and seals.

On S1 cars, it will be noted that oil lubricated
distance pieces are undercut to allow circulation of the
oil, which enters an axial hole in the bolt from a pipe
connected 1o the Centralised Lubrication Systen.

On all cars, the bushes can be removed by placing
the lever hore over a hollow mandrel, through which
they may be tapped out by means of a suitable drift.

After pressing the new bushes into position they
should be reamed to 0-625 0:0005 . {L5-875
00127 mm.) to give the correct tolerance to the
distance picce.

After the pressing operation, all sharp edges must be
removed to prevent damage to the rubber seals.

Adjustment — all cars

The lever should be temporarily assembled without
the sealing rings which would ‘muffle’ the adjustment.
Under no circumstances should the chamfer on the
distance piece be increased as this may cause the
coltapse of the distance piece and tightness in the bore
of the lever when tightening the nut. Use a feeler
gauge to measure the end Roat between the hardened
adjusting washer and the plain washer. Washers of
various thicknesses arc available (see Spares
Schedule): a washer must be selected to produce an
end float of between zero and 0-003 n. (0-076 mm. ).

Centre Steering Lever —Manual Steering
51 cars

The method of re-bushing or adjusting these levers
is the same as that described in the previous text,
except that the lever must be disconnected from two
ball end pins to permit removal.

Power Assisted Steering
51 and 82 cars

Disconnect the power steering cylinder from the
centre steering lever by slackeming off the lock-nut and
screwing out the piston rod.

On S1 cars, with oil lubricated levers. disconnect
the oil lines from the levers.

Remeve the two ball joints using Toel RH.320.
Remove the nut and washer which lock the pivot
bolt in position; tap out the pivot bolt.
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Withdraw the lever from the frame and lower
Fulcrum bracket. taking care to retain the distance
picces and taper roller bearings.

The oil resistant rubber rings held hetween the
chamfered edges of the lever bores and their adjacent
washers form seals against oit and dust.

The distance picces of the 82 Tever are drilled
diamerrically to allow the lubricants to reach the
bearings.

The taper bearing cups can he removed by placing
the lever bore over 4 hollow mandrel, through which
they mayv be tapped out by means of a suitable drift.

Inner races arc separated by a standard distance
piece and also a short distance picce which is ground
o eliminate Roat.

Piston Rod Pivot Bearing — to renew

Incorporaied in the centre steering lever on cars
fitted with power steering is the necdle roller bearing
for the piston rod pivot; this can be renewed il
necessary when the lever has been removed.

To renew a bearing. proceed as follows:

File off the head of the rivet and remove the rivet
together with the inner race and needle rollers. The
ouler race ¢an be removed using a light press.

The method of fitung a new bearing is a reversal of
the removal procedure.

Taper Roller Bearings — to adjust

Clamp the lever in a vice and temporarily assemble
the bearings and distance pieces in position using the
original adjusting washer. Seclect a bolt of suitable
size and tighten the assembly using normal pressure.
This should result in & pre-loading of 12 to 30 oz.in.
(864 1o 21-6 gm.m.).

To increase this loading. the adjusting washer
should be ground: to decrease the loading, a new
washer should be fitted.

A further adjustment is necessary to ensure that the
centre lever is the same height as the idler lever.

To adjust the height. proceed as follows:

Assemble all the unit except the rubber seals onto
the frame. When assembling oil lubricated bearings
the oil transfer washer should be placed between the
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upper seal retainer and the bearing. Ensure that the
height adjusting washer ix placed under the oil seal
retatner,

Check the height of the contre steering lever with
that of the idler lever by moving both the levers an
equal amount to touch one another: it is most impor-
tant that the levers are moved an equal amount n
relation to the car cenire line. as the pivotl bolts are
mounted at a slight angle. The heights ol bath levers
should be the same. Adjustment can b made by
selecting a suitable washer from the range provided
{see Spares Scheduley.
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Final Assembly

To assist in the assembly of the components in the
frame. @ 0-408 in. 1119 mm.y die bar 2-250 in. (57
mm.} long should be used.

Assemble the centre lever. bearings and washers
anto the bar using new oil seals. Enter the pivot
pin through the bracket and fever. slowly forcing out
the bur.

Re-ussembly from thts point s o reversal of the

dismantling process

SECTION N5 — STEERING COLUMN AND STEERING BOX
MANUAL STEERING — S| CARS

Servicing

The steering box oil level should be checked every
5.000 miles (8000 kilometres). Clean the casing
surrounding the filler plug and then remove the filler
plug. If necessary top-up to the tevel of the liller plug
orifice using ong of the spproved lubricants: fit the
htler plug.

Steering Column and Steering Box —
to remgve

Remove the front seats as deseribed in Section ST0
to facilitate the removal of the steering column,

Disconnect the battery.

Apply the hand brake. place a jack under the front
pan and jack up the car.

Disconnect the coiled oil pipe at the rocking shatt.

Remove the ball pin connecting the penduwlum lever
to the drag link using Special Tool RH.320.

Remove the nut. lock-washer, plain washer and
counterbored washer securing the pendulum lever to
the splined end of the rocking shaft. Mark the
relative position of the pendulum lever to the rocking
shaft to assist in re-assembly, then remove the
pendulum lever using Special Tool RH.321.

Disconnect the horn and ride control solenoid
wires at the junctions along the valance

Remove the two micro-switches from the steering
calumn swithout detaching the wires.

Unscrew and remove the nul and bolt securing the
fower end of the gear comtrel rod 1o the operating
feser: care should be taken not to misplace the
locating key litted 1o the lower end of the cantrol rod.

Remoye the front carpet and disconnect and remove
the foot brake pedal from the brake lever.

Disconnect and remove the flexible hoses from the
heater and de-mister ducting and remove the ducting
assembly.

Remove the sound insulation panel from the
bulkhead. then remove the plate and gas seal covering
the large aperture in the bulkhead. The plate and gas
seal should be maintained as an assembly to the
steering column,

On early 51 ecars, remove the split pin. castellated
nut. plain nut, washers and bolt securing the steering
box mounting arm to the mounting bracket on the
chassis frame,

On [ate S1 cars, remove the nut. washers and bolt

securing the steering box mounting arm to  the
mounting bracket on the chassis frame.

On all cars, support the steering column while
removing the bracket holding the steering column to
the rear of the facia panel. The assembly may be
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washer should be released with the cam tube, but if
the adjusting sleeve remains in the steering box. a light
tap will dislodge it.

The rocking shaft assembly should be dismantled
only if there is evidence of roughness in the ball
bearings and races.

Thoroughly clean all parts for examination.

Cam Roller Assembly — to renew

To dismantle the rocking shaft assembly, remove
the slotted nut by splitting it with a cold chisel. File
the end of the bolt to prevent damaging the locating
hole and tap out the bolt with a drift; coliect ail the
parts,

Before the new cam roller assembly is fitted into the
rocking shaft, it will be necessary to determine the
thickness of the adjusting washer by the following
method.

Insert a new bolt through the bore of the new roller
assembly and add a distance piece or enough HAat
washers to ensure that the nut will tighten sufficiently
to bring the inner races into contact: the distance
piece or washers should be a close fit on the bolt and
the faces should be squarc and paralle! to the bore.
When the inner races arc in contact, the roller has a
pre-load of 9 to 13 oz. (255 to 368 gm.) at a 4 in.
(10-16 cm.) radius; this pre-load is determined m
manufacture and is not adjustable.

A measurement should then be taken of the overall
width of the roller assembly inner races: this measure-
menl should be approximately 1490 — 0-004 in,
(3-785 -- 0-010 cm.) for early S1 cars and 1-446
— 0-008 in. {3-673 — 0-02 cm.) for late S1 cars.

On all cars, the width across the inner machined
faces of the rocking shaft jaw is 1495 = Q005 in,
{3-797 4- 0-013 cm.) and should be checked to obtain
the actual dimension.

The difference between the two measurements
should be noted, and equal or near-equal adjusting
washer(s) selected to total this dimension.

Remove the nut and distance piece or flat washers
from the roller assembly. then install the roller
assembly and adjusting washer(s) between the rocking
shaft jaws; a ‘G’ clamp or any other suitable clamp
may be used to clamp the roller assembly in order to
ease the entry into the shaft jaws. The adjusting
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washer(s) should be placed away from the head of the
sceuring bolt on early S1 cars and on each side of the
bearing assembly on late S1 cars. If adjusting
washer(s) of the correct thickness have been sclected.
it will be noted that a good hard push will be necessary
to position the roller assembly in the rocking shaft,

Insert the new bolt and tighten the nut in position
using two spanncrs RH.640; before peening the end of
the bolt to lock the nut, ensure that a satisfactory
‘feel” is present.

Note: It is most important that measurement of
the shaft jaw and roller assembliy and choice of the
adjusting washer be accurate; if the adjusting
washer is too thin, the outer edges of the jaw
will close up when the nut is tightened, resulting
in misalignment of the taper rollers.

The adjusting washers are 1 in. (2-54 cm.) diameter,
and have a bore diameter of 0-515 in. ([-308 cm.);
they are supplicd in a range of thicknesses from 0-002
in. (0051 mun.) to 0-0L0 in. (0-254 mm.), excepting
0:004 an. (0102 mm.) for early S1 cars and from
0-022 in. {(®-539 mm.} to 0-:027 in. (0-686 mm.) for
late 81 cars.

On early S1 cars, while it is desirable to usc only
one adjusting washer to give the required setting,
any combination of the range may be used.

Renewal of Cam on Cam Tube

[f the cam requires renewal, it is advisable that the
complete cam tube assembly be replaced by a new
assembly owing to the difficulty of assembling the cam
to the cam 1ube accurately.

The following method should be employed when
repair by replacement is impracticable.

A hydraulic press capable of applving a load of
between 3 and 6 tons (3-048 and 6096 tonnes) is
required for pressing on a new cam.

Before reinoving the cam. a measurement shouid be
taken of the distance the cam is proud of the end of
the cam tube. The distance should be approximately
0-312 in. {0-792 cm.) and it is important to be as
accurate as possible with this measurement, as the
replacement cam must be pressed into the same posi-
tion. If the cam is pressed too far along the tube on
assembly, the steering wheel hub will bind on the
Oilite bush in the top of the outer tube,
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from the end of the cam race track. At the bottom
end of the cam the splines begin at a distance of
0-462 in. {1'173 cm.) from the end of the hottom
race track.

Ensure that the key or master spline of the cam is
lingd-up with the keyway in the cam tube before any
atternpt is made to press on the cam.

Care must be taken to ensure that the cam does not
tilt during the initial stage of pressing on and so
damage the cam tube. As a precaution against damage
to the cam tube threads, the steering wheel retaining
nut should be screwed onto the cam tube.

After pressing on the cam, the cam race tracks and
the upper bearing diameter which locates in the
Oilite bush should be concentric within 0-002 in.
(0-051 mm.): if ncecssary the tube should be stretched
to produce this indicator reading.

Outer Steering Tube Qilite Bush ——
to renew

An Qilite bush is pressed into the housing at the top
of the outer steering tube. When renewing the bush.
care must be taken to position the bush 0-125 in.
(0-317 cm.) proud of the top of the sleeve. Any ught
spots on the bush should be relicved by reaming.
Lubricate the bush with enginc oil before hiting the
outer tube to the steering box.

Steering Column and Steering Box —
to assemble
Pre-loads

Two sets of figures are quoted below, one for use
when using new parts, the other for use when re-
building a stcering box and refitting original parts.
[t should be noted that after a pericd ol running-in
the pre-load settings of production steering boxes
will decrease. Should a steering box be reset after
this running-in period and without any new parts
being used, the scttings quoted lor use with new parts
would prove too tight.

Rocking Shaft Bearings
6 to 12 oz. (170 to 340 gm.) — Using new parts
3to 12 oz. (85 to 340 gm.) — Refitting original
parts

Effort applied horizontally to pendulum lever as
shown in Figure N22.
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Steering Cam Bearings
1410 22 0z. (397 10 623 gm.) -— Using new parts
6 to 14 oz. {170 to 397 gm.} — Refitting original
parts
Effort applied at rim of stecring wheel.

Mesh Adjustment
14 oz. (397 gm.) increase at tight spot — Using
new parts
8 0z. (227 gm.} increase at tight spot -— Relitting
original parts
Effort applicd at rim of steering wheel.

Rocking Shaft Bearings Pre-load —
to set

The setting of the rocking shaft bearings pre-load
should be carried out before the oil seal is placed in
the rocking shaft housing. A more accurate setting
can be reached without the possibility of interference
from the snug fit of the oil seal on the rocking shaft.

Bolt the lower cover on the rocking shaft housing
with the adjusting washer in position and tighten the
three setscrews.

Place the lower tapered roller bearing and rocking
shaft in position.

Fit the outer bearing race in the bore in the top
cover. Position the tapered roller bearing on the
upper face of the rocking shaft and fit the top cover,
aligning the markings; tighten down the six setscrews
evenly.

Fit the pendulum lever to the rocking shaft in the
marked position, tightening the nut just sufficiently
to hold the lever firmly in position. The rocking shaft
must be in a vertical position during the pre-load
setting. as shown in Figure N22. Before checking the
pre-load. rotate the rocking shaft to ensure correct
seating of the taper rollers.

Attach a suitably calibrated spring balance to the
pendulum lever eye and note the pull required to move
the rocking shaft through an arc of 92 deg. this arc is
approximately the rotation ol the shaft required to
move the steering geometry from lock to lock.

A pre-load of lrom 6 to 12 oz. (170 to 34{ gm.) when
using new parts or 3 to 12 oz. (85 to 340 gm.} when
refitting original parts, is permissible. Should the
pre-load be lower than that stated, a thicker adjusting
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SECTION Né —STEERING COLUMN AND STEERING BOX
POWER ASSISTED STEERING — SI CARS

Servicing

The cam and roller assembly is lubricated together
with the valves ete., by oil under pressure from the oil
pump. The pump is supplied by an oil reservoir
which should be topped-up as necessary, with the
approved automatic transmission fluid as described in
Section N2,

Steering Column and Steering Box —
to remove

Remove the front seats as described in Section S10.
Disconnect the battery.

Apply the hand brake, place a jack under the front
pan and jack up the car taking care to avoid damaging
the power cylinder or its mounting bracket.

Disconnect the coiled o1l pipe at the rocking shaft.
Remove the ball pin connecting the pendulum lever
to the drag link using Special Tool RH.320.

Remove the nut, lock-washer. plain washer and
special washer securing the pendulum lever to the
splined end of the rocking shaft. Mark the relative
position of the pendulum lever to the rocking shaft
to assist in re-assembly and remove the pendulum lever
using extractor tool RH.32I.

Disconnect the horn wire positioned midway
along the steering column and disconnect the ride
control solenoid wires at the connecting points on the
valance.

Remove both the micro-switches from the steering
column without detaching the wires.

Unscrew and remove the nut and bolt securing the
lower end of the gear control rod to the operating
lever; care should be taken to avoid misplacing
the locating key fitted in the lower end of the control
rod.

Remove the front carpet and disconnect and
remove the foot brake pedal from the brake pedal
shaft.
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Disconnect and remove the Aexible hoses from the
heater and de-mister ducting and remove the ducting
assembly.

Remove the sound insulation panel from the bulk-
head and release the screws securing the plate and
gas seal covering the large aperture in the bulkhead;
the plate and gas seal should be left assembled to the
steering column.

Disconnect the oil pipes from the spool valve
housing and mask the ends to prevent oil leakage or
dirt entering.

Unscrew the two bolts securing the steering box
mounting arm to the mounting brackel on the chassis
frame and remove the bolts, nuts and washers,

Support the steering column assembly and Temove
the bracket holding the steering column to the rear
of the facia panel. The assembly is withdrawn through
the front door, care being taken to avoid damage to
the enamelled column or the upholstery. The rocking
shaft nut must be screwed onto the end of the rocking
shaft to prevent accidental damage to the threads.

Steering Column and Steering Box —
to dismantle

Clamp the mounting arm of the steering assembly
in a vice having protective grips.

Remove the three screws retaining the horn push
plate assembly to the steering wheel and withdraw the
assembly; disconnect the horn wire snap connector.

Unscrew the five setscrews securing the retaining nut
lockplate. Unscrew the steering wheel retaining nut,
remove the nut and the plain washer; replace the
retaining nut to prevent damage to the threaded end
of the tube when withdrawing the steering wheel.

[ndicate the wheel hub-to-shaft position with a
scribed line or centre dot to simplify re-assembly.

Using Speciz! Tool RH.593, withdraw the steering
wheel: care should be taken to ensure that the horn
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The difference between the two measurements
should be noted and equal or near-equal adjusting
washers selected to total this dimension.

Remove the nut and distance piece or flat washers
from the roller assembly, then install the roller
assembly and adjusting washers between the rocking
shaft jaws: a ‘G" clamp may be used to grip the roller
assembly in order to facilitate entry into the jaws.

On early S1 cars, the adjusting washers should be
placed away from the head of the securing bolt.

On late S1 cars, the adjusting washers should be
placed on each side of the bearing assembly.

On all S1 cars, if adjusting washers of the correct
thickness have been selected, it will be noted that a
good hard push will be necessary to position the
roller assembly in the rocking shaft.

Insert the new bolt and tighten the nut, using two
spanners, RH.640. [t is most important that measure-
ment of the shaft jaw and roller assembly and choice
of the adjusting washer be accurate; if the adjusting
washer is too thin, the outer cdges of the jaw will
close up when thc nut is tightened, resulting in
misalignment of the taper rollers.

The adjusting washers are 1 in. (2:54 cm.) diameter,
and have a bore diameter of 0-515 in. (1-30¥ cm.);
they are supplied in a range of thicknesses from
0-002 in. (0051 mm.} to 0010 in. {0-234 mm.).
excepting 0-004 in. (0-102 mm.) for early S1 ears and
from 0-022 in. (0-359 mm.) to ©-027 in. {0-686 mm.)
for late S1 cars.

On early S1 cars, while it is desirable to use only
one adjusting washer to give the required setting, any
combination of the range may be used.

Outer Steering Tube Qilite Bush —
to renew

An Oilite bush is pressed into the housing at the top
of the outer steering tube, which is slightly tapered
at the lower end. When renewing this bush, care must
be taken to leave the bush 0-125in. {0-317 cm.} proud
of the top of the sleeve. Any tight spots on the bush
should be relieved by reaming. Lubricate the bush
with engine oil before fitting the outer steering tube.
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Steering Column and Steering Box —
to assemble
Pre-loads
Rocking Shaft Bearings
6 to 10 oz, (170 to 283 gm.)

Effort applied to pendulum lever horizontally as
shownin Figure N22.

Steering Cam Bearings
No pre-load

Mesh Adjusiment
Total friction in steering box at central position of
steering wheel 16 to 20 oz, (433 to 367 gm.).
Effort applied at rim of steering wheel,

Rocking Shaft Bearings Pre-load —
to set

The setting of the rocking shaft bearings pre-load
should be carried out before the oil seal is placed in
the rocking shaft housing.

Bolt the lower cover on the rocking shaft housing
with the adjusting washer in position and tighten the
three setscrews; a new gasket should be used between
the joint laces.

Place the lower tapered roller bearing and rocking
shaft in position. Place the tapsred roller bearing on
the upper face of the rocking shaft. Fit a new gasket
and the top cover, align the markings and tighten
down the six sctscrews evenly.

Fit the pendulum lever to the rocking shaft in the
marked position, tightening the nut just sufficiently
to hold the lever firmly in position. The rocking shaft
must be in a vertical position during the pre-load
setting. as shown in Figure N22, Ensure that the
outer taper races arc pressed right home and rotatc
the rocking shaft to ensure cotrect seating of the
taper rollers; check the pre-load, using the method
given below.

Attach a suitably calibrated spring balance to the
pendulum lever eye and note the pull required to move
the rocking shaft through an arc of approximately
92 deg. ; this arc Tepresents the rotation of the shaft
required to move the steering geometry from lock to
lock.
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New spool valve assemblies as supplied consist of
the valve housing, spool valve, primary springs and
plungers, spacing. pins, spherical and adjusting
washers.

These units have been rig tested and the adjusting
washers have been carefully selected to give the
correct centralisation of the valve in the valve housing;
it is essential that these components are kept as a unit,

If a new spool valve assembly is fitted, it will be
necessary to select a new ‘No. 5° adjusting washer to
obtain the required cross-loading of 1 to 3 lh. (0-453
to 1-36 kg.} when the slotted nut is tightened onto the
shoulder of the cam tube.

Adjusting Cam to Roller Mesh

The steering column should be assembled as
previously described, ensuring that the slotted nut on
the cam tube and the steering wheel retaining nut are
tightened and locked.

Fit the pendulum lever in the position marked when
dismantling but do not tighten the locking nut at this
stage; it is necessary to remove the lever at a later
stage in order to install the steering assembly.

It is then necessary to adjust the cam-to-roller
mesh as follows.

Centralise the cam and roller by turning the steering
wheel to the straight ahead position. ”

Release the four nuts securing the eccentric
adjusting sleeve and rotate the sleeve by means of the
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lug provided, until the backlash is just eliminated; a
forward and backward movement of the pendulum
lever by hand, will indicate when this point is reached.
Turning the eccentric slesve anti-clockwise on right-
band drive ‘cars or clockwise on left-hand drive cars
when viewed from the steering wheel end, moves the
cam closer to the roller and so reduces the mesh.

After setting the cam-to-roller mesh, tighten the
four nuts securing the eccentric sleeve.

When the mesh is correctly adjusted, the effort
applied at the rim of the steering wheel should be
16 to 20 oz. (453 to 567 gm.) with the steering in the
straight ahead position.

Remove the pendulum lever and fit an cil resisting
rubber sieeve onto the rocking shaft to prevent contact
between the coiled oil line and the rocking shaft.
Fit the coiled oil line.

To assemble the remaining parts reverse the
procedure for removal, noting the following points.

To prevent occasional squeaking when rotating the
steering wheel, the horn earth return brush and slip
ring should be lubricated with a good quality grease.
It is permissible to chamfer the edge of the brush if
the squeaking persists.

Fit the steering gear assembly, reversing the
procedure for removal.

Fill and prime the system with the approved auto-
matic transmission fluid as described in Section N2
and check for leaks.

SECTION N7 —STEERING COLUMN AND STEERING BOX — 52 CARS

Servicing

Every 24,000 miles (38,600 kilometres) it will be
necessary to adjust the oil level in the transfer gearbox.
Remove the filler plug and the oil level plug. The
filler plug is positioned on top of the driven gear
casing; the oil level plug is positioned at the front of
the driving gear casing, adjacent to the eccentric
adjuster. If necessary, the transfer gearbox should be
topped-up with the approved oil to the edge of the
oil level hole. Fit the filler and level plugs.

A detectable click, occurring when the steering

wheel is turned rapidly prior to the system warming-
up, may be caused by backlash in the transfer gears.
To set the backlash, release the lock-nut on the
eccentric adjuster fitted at the front of the driving gear
caging and rotate the shaft to obtain zero backlash |
Tighten the lock-nut. <

The cam and roller assembly is lubricated together
with the valves etc., under pressure from the oil pump.

The oil pump reservoir should be topped-up as

necessary with the approved automatic transmission
fluid as described in Section N2.
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Steering Column — to remove

It is possible to remove the steering column without
disturbing the steering box, the division taking place
between the transfer gearbox and the valve housing
adaptor joint.

Disconnect the battery leads.

Remove the front seat and carpet, then remove the
setscrews securing the insulating panel and gas seal
plate to the bulkhead. Remove the brake fluid pipe
clip attached to one of the setscrews securing the
insulating panel.

‘Remove the foot brake pedal from the brake pedal
lever and slide the insulator panel, together with the
gas seal plate, along the steering column.

Disconnect the horn and earthing wires situated
midway along the steering column.

Disconnect the ride control and flasher indicator
wires at the junctions behind the facia panel.

Disconnect the micro-switch wires.

Unscrew and remove the pinch bolt and nut from
the gear operating lever at the lower end of the control
rod.

Remove the two screws which secure the ride con-
trol switch to the steering column.

Unscrew the two Allen screws securing the gear
range quadrant to the steering colurnn. Remove the
quadrant and withdraw the control rod from the
operating lever. Remove the control rod from the
steering column, taking care not to misplace the
locating key fitted at the lower end of the control rod.

Unscrew and remove the four setscrews and
washers securing the transfer gear casing to the valve
housing adaptor. Place a container beneath the
transfer gear casing to collect the oil which will drain
from it.

Support the steering column while removing the
two Allen screws, from the column support bracket.
Withdraw the steering column from the car, through
the front deor, taking great care not to damage or
stain the upholstery or mark the enamelled outer tube,

Steering Box — to remove

The steering box may be removed without removing
the steering column, as follows:

Disconnect the battery leads.

Apply the hand brake and jack up the car,
positioning the jack under the front pan. Care should
be taken when positioning the jack to avoid contact
with the power cylinder or its support bracket.

Remove the dnver’s side front wheel and the valance
plaie panel to gain access to the steering box.

On right-hand drive cars, it is necessary also to
remove the undersheet on the right-hand side of the
car.

Remove the nut, lock-washer and plain washer
securing the pendulum lever to the splined end of the
rocking shaft. Mark the position of the pendulum
lever in relation to the rocking shaft to assist in
re-assembly, then withdraw the pendulum lever using
extractor tool RH.321.

On left-hand drive cars, if difficulty is experienced in
fitting the extractor tool owing to the lack of space
between the end of the rocking shaft and the engine
exhaust pipe, the pendulum lever should be with-
drawn when the steering box mountings have been
removed.

Disconnect the oil pipes from the spool valve
housing and mask the ends to prevent oil leakage
and dirt entering.

Remove the four setscrews and washers securing the
transfer gear casing to the valve housing adaptor.
Place a container beneath the transfer gear casing to
collect the oil which will drain from it.

On right-hand drive cars, slacken the two Allen
screws securing the steering column clamp to the
bracket on the facia, lift the steering column assembly
about one inch and re-tighten the two screws.

Remove the nut, holt and washers securing the
steering box mounting arm to the bracket on the
chassis frame.

Support the steering box and remove the four
setscrews, washers and two mounting brackets secur-
ing the mounting tube in position on the chassis
frame. Carefully remove the steering box and screw
the rocking shaft nut on the end of the rocking shaft to
prevent accidental damage to the threads,

Steering Column — to dismantie

Remove the three screws retaining the horn push
plate assembly to the stéering wheel. Disconnect
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the horn wirc snap connector and withdraw the
assembly. Unlock and remove the steering wheel
retaining nut and the tab washer.

A scribed line or centre punch dot should be used to
mark the wheel hub position in relation to the shaft
for convenient assembly,

Replace the nut loosely to prevent damage to the
threaded end of the tube.

Using Special Tool RH.593 in conjunction with the
pressure pad RH.7271, withdraw the steering wheel;
care should be taken not to trap the horn wire between
the steering tube and the extractor.

Remove the extractor and the retaining nut and lift
off the steering wheel.

Unscrew and remove the two nuts and washers at
the base of the column and withdraw the column [rom
the tramsfer gear casing. Remove the indicator
cancelling ring from the top of the inner tube, first
marking its position in rclation to the tube. Remove
the inncr steering tube.

Mark the position of the transfer gear in relation
to the tube. The rubber coupling can be removed
from the inner tube by detaching the snap ring;
draw off the transfer gear and coupling.

Examine the bearings in the driving transfer gear and
renew If necessary: these are a light push fit in the gear.

Outer Steering Tube Bush — to renew

The outer steering tube is fitted with an Qilite bush,
which is pressed into the housing at the upper end of
the tube. This can be removed either by tapping it
out [rom the lower end using a suitable drift or by
cutting a thread in the bush and pulling it out from
the top.

The new Oilite bush is pressed into the outer
steering tube until the leading edge abuts the end of
the counterbore.

Steering Column — to assemble

Using a new rtubber coupling at the end of the
inner steering tube, asseinble the transfer gear to the
inner tube and secure with the snap ring. Fit the
inner tube into the column and replace the indicator
cancelling ring.
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The steering wheel can then be teplaced, using a
carcful reversal of the dismantling procedure,

Steering Box — to dismantle

Clainp the steering box in a vice. holding it by the
mounting tube.

Unscrew and remove the six nuts from the top of
the steering box and remove the cover.

Mask the splines on the end of the rocking shaft
and withdraw the shaft by hand. A small quantity of
oil may still be present in the steering box at this time
and a suitable container should be placed beneath the
box to collect this.

Remove the three sctserews rom the lower bearing
housing and remove the housing.

Remove the setscrew and washer securing the
driven transfer gear in position, Mark the position of
the driven gear to the shaft, then, using extractor
RH.7224, draw off the gear.

Remove the adaptor from the shaft and tap out the
oil seal.
Remove the cam tube as follows:

Unlock and remove the nut. tab washer, slotted
washer and distance washer from the tube. Remove
the two thrust races, thrust bearing, secondary
spring housing and large thrust washer.

Note: When removing the secondary springs or
housings, or any part of the spool valve assembly.
mark all parts to ensure that they are refitted in
their previous positions; this is important.

Remove the nuts and washers from the studs
securing the spool valve housing to the steering box.

Remove the housing from the steering box and
dismantle and collect all associated parts. Remove
the two adjusting washers, two spherical washers and
the spool valve from the tube.

Remove the large thrust washer, secondary spring
housing, two thrust races, thrust bearing. adjusting
washer and bearing retaining disc.

Unscrew the nuts and washers securing the end
cover to the steering box; remove the cover.

Remove the circlip and adjusting washer then,
using a mallet, tap out the shaft, together with the
end needle roller bearing. Tap out the remaining
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the housing under its own weight, but should require a
weight of not more than 8 oz. (227 gm.) to force it
through the housing,

Check the washers AV’ and *4V’ for wear by
assembling them onto the spool valve; the total
length of the assembly should be exactly equal to that
of the valve housing.

Cam Roller Assembly — to renew

To dismantle the rocking shafl assembly, remove
the slotted nut by splitting it with a cold chisel. File the
end of the bolt to prevent damaging the locating hole,
and tap out the bolt with a drift; collect all the parts.

Before the new cam roller assembly is fitted into the
rocking shaft, it will be necessary to determine the
thickness of the adjusting washer by the following
method.

Insert a new bolt into the bore of the replacement
roller assembly and add a distance piece or sufficient
flat washers to bring the inner races into contz::
when the nut is tightened to a torque loading of
60 to 70 1b.f1. (8-3 to 9-6 kg.m.). The distance piece or
washers should be a close fit on the bolt and the faces
parallel and square to the bore. When the inner races
are in contact, the roller has a pre-load of 2 to 5 oz.
at a 4 in. radius (56 to 141 gm. at a 10 cm. radius);
this pre-load is determined in manufacture and is not
adjustable.

A measurement should then be taken of the overall
width of the roller assembly inner races; this measure-
ment should be 1-446 — 0-008 in. (36:72 — 0-203 mm.).

The width across the inner machined faces of the
rocking shaft jaw is 1495 + 0005 in. (3797
4 0:127 mm.) and should be checked to obtain the
actual dimension.

The difference between the two measurements
should be noted and two equal or near-equal adjusting
washers selected to total this dimension.

Remove the nut and distance piece or flat washers
from the roller assembly, then install the roller
assembly and adjusting washers between the rocking
shaft jaws; the adjusting washers should be placed
one in either side of the roller, A ‘G’ clamp may be
used to grip the roller assembly in order to facilitate
entry into the jaws.
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If adjusting washers of the correet thickness have
been selected, it will be noted that a good hard push
will be necessary to position the roller assembly in the
rocking shaft.

Insert the new bolt and tighten the nut in position
using two spanners RH.640.

Note: It is most important that measurement of
the shafl jaw and roller assembly and choice of
the adjusting washers be accurate; if the adjusting
washers are too thin, the outer edges of ‘the jaw
will close up when the nut is tightened, resulting in
misalignment of the roller assembly.

The adjusting washers are supplied in thicknesses
of 0022 to 0-027 in. (0-558 to 0-686 mm.).

Finally, peen over the end of the bolt.

Steering Box — to assemble
Setting the rocking shaft bearings pre-load

Having removed the oil seals from the bearing
housings, fit the lower housing and pre-load adjusting
washer in position, setting the pointer mid-way
along the scale engraved on the mounting arm,

Place the taper roller bearing in position and insert
the rocking shaft. Place the upper taper roller bearing
in position on the top of the rocking shaft. Fit the top
cover, setting the pointer mid-way between the divi-
sions on the top of the steering box.

The rocking shaft should be moved several times in
each direction, to ensure that the rollers are in
contact with the thrust faces on the inner races, before
attempting to measure the pre-load.

Adjust the pre-load of the rocking shaft bearings
to between 6 and 10 oz. (170 and 280 gm.)
measured at the end of the pendulum lever. A thicker
adjusting washer should be fitted if the pre-load is
below the stated value or the adjusting washer ground
if the pre-load is above that stated.

It should be noted when grinding the washer that
0-001 in. (0025 mm.) reduction in thickness will
reduce the pre-load by 8 oz. (226 gm.).

Remove the cap from the housing and remove the
rocking shaft, also the lower cover, adjusting washer
and bearing, taking care not to misplace the adjusting
washer,
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If the old cam is considered suitable for replacement
then a new oil seal shouid be fitted onto the plug in the
end of the cam tube. This can be done by removing
the circlip from the inside of the tube and pushing out
the bung with a suitable piece of bar, from the splined
end of the shaft,

When a part bearing an etched number is to be
renewed due fo either wear or re-adjustment, the
number shouid be etched on the new part.

Select a *1C" adjusting washer and secure it to the
end ol the cam tube with its circlip; if necessary.
grind the washer to give a clearance of zero to 001
in. {0-025 mm.) between the circlip and the cam.

Place needle roller race No. 11 (see Fig. N30) into
position and insert the needle rollers, retaining them
with Retinax ‘A’ grease. Place the cam in position in
the bearing.

Insert the necdle rollers into the oppesing race,
retaining them with Retinax ‘A’ grease, Place the
bearing on the end of the cam tube and push it into
position.

Place a new sealing ring in the annular groove in the
cover and secure the cover to the steering box with
four nuts.

Fit new oil seals in the bottom and top covers and
assemblec the rocking shaft into position as previously
described.

Insert the pressed steel retaining plate into the
housing,.

Place a 2C" washer in position on the steering tube.

Position the 2C’ thrust bearing on the shaft,
followed by the bearing housing, secondary springs
and thrust washer.

Measure the overall length of the spool valve, the
two spherical seats and the ‘3V’ and ‘4¥Y" washers.
This should be exactly equal to the length of the valve
housing.

If either the housing or valve is worn, a new unit
must be fitted.

Replacement spool valve units as supplied, consist
of the valve housing, primary springs and plungers,
spacing pins, valve, seating and adjusting washers.

These units have been rig tested and the adjusting
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washers carefully selected to give the correct centralisa-
tion of the valve in the housing. Ttis essential therefore
that these parts be retained as a unit.

Fit the non-return valve to the spool valve housing,.

Assemble the spool valve, lightly oiling the parts
with automatic transmission fluid. The end of the
valve marked *3V' should be placed at the same end as
the small plungers in the housing.

Insert the eight reaction plungers together with the
four springs and spacing pins. Check that the four
pins are 00005 to 0001 in. (0-013 to 0025 mm.)
longer than the housing.

Fit onto the spool valve the spherical and plain
washers marked *3V", retaining them with Retinax ‘A’
grease. Assemble the spool valve and components
into the housing and tighten the nuts,

Fit the spherical and plain washers marked ‘4V’
onto the back of the spool valve.

Assemble thc secondary springs into the spring
housing and add the thrust washer. Fit the assembly
to the housing complete with the ‘4V’ thrust bearing.

Fit a ‘No. 5 washer of maximum thickness,
followed by the key washer, lock-washer and nut.
Tighten the nut with spanner RH.641, holding the
cam tube with tool RH.642.

Press the il seal into the valve housing adaptor.
Position the adaptor on the cam tube together with its
sealing ring; secure the cover with four bolts.

It will now be necessary to check that the 2C
washer thickness 1s correct.

Number ‘2C" washer controls the position of the
‘tight-spot® due to the mesh of the steering cam and
rofler and can only be selected when the box is
completely assembled.

The ‘tight-spot” should oeeur when the steering
wheel is in the straight ahead positicn and should be
adjusted as follows:

Fit spanner RH.642 on the rearward end of the cam
tube. Rotate the cam tube to establish the straight
ahead position of the cam. Rotate the cam {using
spanner RH.642) approximately one compleic
revolution from the straight ahead position.

Measure the free movement of the pendulum lever
using a dial test indicator.
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Repeat the procedure with the wheel turned in the
opposite direction.

The side on which the check reveals the least free
movement is the side to wlich the ‘tight-spot’ has
moved.

On right-hand drive cars, if the ‘tight-spot’ is to the
right of the straight ahead position, it will be neces-
sary to fit a 2C" washer of increased thickness; if the
‘tight-spot’ is to the [eft, the washer thickness must be
reduced.

On left-hand drive cars, if the ‘tight-spot’ is to the
left of the straight ahead position, a “2C" washer of
increased thickness must be fitted; if the ‘tight-spot’ is
to the right, the washer thickness must be reduced.,

The steering box should be dismantled and the
washer thickness adjusted until the ‘tight-spot™ occurs
in the straight ahead position.

When the correct size ‘2C* washer has been deter-
mined, the ‘No. 5 washer should be selected as
follows:

The adaptor plate and spool valve housing should be
removed, leaving on the cam tube the following
pieces: the “2C’ washer, the thrust race, secondary
spring housing, "3V’ adjusting washer and spherical
washer, the spool valve, and the ‘4V’ spherical washer,
adjusting washer, secondary spring housing and
thrust race.

Select a ‘No. 5 adjusting washer which requires the
application of a cross-load of 1 to 3 lb. (045 to
-4 kg.) to move the spool valve (see Fig. N27) when
the nut is tightened onto its shoulder on the cam tube,

As a check it is then desirable to assemble the cam
tube as above, but together with the twenty-four
secondary springs, two thrust washers and four
spacing pins. Locate the pins using Special Tool
RH.7217. The cross-loading should not have in-
creassd when re-checked as shown in Figure N2§.
If an increase is revealed, the length of the pins should
be checked, and the pins discarded if they are not
0-0005 to (001 in. {0-013 to 0-025 mm.} longer
than the valve housing,

Re-assemble the steering box, using the correct
washers; tighten the nut and lock the tab washer.

Adjust the mesh of the cam and cam follower by
rotating the top and bottom covers. It should be
noted that both covers should be rotated an equal

amount to ensure correct alignment of the rocking
shaft,

The mesh should be adjusted to give a pre-load of
6 oz. {170 gm.) at a radius of 85 in. (21-5% cm.) on the
cam tube as the steering is rotated through the straight
ahead position.

Fit the adaptor plate, using a new sealing ring.

Fit the transfer gear onto the cam tube (aligning
the centre *pop’ marks where the original cam and gear
are being refitted),

Note: The transfer gears are supplied in pairs
and must not be separated.

Using Special Tool RH.7235 to hold the gear,
tighten the securing bolt.

Fit the transfer gear casing, using a sealing ring.
then secure the small bush housing in position, using
four 2 B.A. nuts. Coat the transfer gear tecth with
Retinax ‘A’ grease and assemble the steering column
onto the steering box: ensure that the correlation
marks on the transfer gear teeth are aligned.

Adjust the transfer gear mesh to obtain zero
backlash by rotating the eccentric pin. The lock-nut
must be tightened before making the check.

Re-check the radial load required at a radius of
85 in. (21-59 ¢m.} to turn the wheel: this should be
12 to 18 oz. (340 to 510 gm.} at the centre
position and 6 to 12 oz. (170 to 340 gm.) off
centre.

Steering Column and Box — to fit

Before fitting the assemnbly into the car, it will
be necessary to separate the column from the steering
box as described under ‘Steering Column —to
remove'

Fit the steering box in the mounting bracket and
clamp the mounting arm to the frame, using new
rubber bushes if these show signs of deterioration.

Refit the steering column to the car, carefully
reversing the procedure given for removal. Before
clamping the column to the facia, slacken the four
nuts which secure the valve housing to the steering
box casting. It will then be possible to rotate the rear
part of the steering box and column se that the outer
steering tube is correctly aligned with the clamp under
the facia. Re-tighten the nuts.
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When the column and steering box are in position,
remove the transfer box level and filler plugs and add a
quantity of the recommended lubricant until a flow is
observed from the level plug hole. This will require
approximately § pint (0-355 litres).
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Prime and fill the steering system as described in
Section N2.

Thoroughly clean the chassis frame adjacent to the
steering box, and road test the car to check for oil
leaks.
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CHAPTER P

CHASSIS FRAME

SECTION P! — GENERAL DESCRIPTION

On all S1 and S2 cars, the chassis frames are of
exceptional stiffness vet light in weight. A notable
feature of their design is the use of Hght gauge steel
pressings. arc welded to form box section assemblies.
On S1 and 82 cars with the exception of the coach-
built cars, the steel in general use for the pressings is
16 SW.G. (0-064 in., 1-626 mm.) with angle stiffeners
of 14 S.W.G. (0-080 in.. 2:032 mm.) steel.

S1 and S2 chassis frames comprise two side members,
a front cressmember or pan. a cruciform centre sec-
tion. a rear crossmember and a transverse tubular
member to which the rear spring shackle brackets are
welded.

Bentley Continental S1 cars with the synchromesh
gearbox have a chassis frame which is stiffer than the
other S1 frames and which has a supporting strut for
the gearbox rear mounting. This strut is welded in
position diagonally between the front left-hand
cruciform member and the left-hand side member.

On all chassis frames, the side members comprise
two lengths of channel plate, reinforced on the inside
and arc welded along the seams to form an airtight
box section assembly (see inset, Fig. P1). An angle
stiffener plate is spot welded inside the front haif of
gach side member, between a point just ahead of the
front crossmember and the point where the cruciform
assembly is arc welded to the inner side member.

On all chassis frames except the Phantom V. con-
struction of the cruciform member is similar to the
construction of the side members. The point of
intersection of the members of the cruciform structure
is reinforced above and below by plates. shaped like a
Maltese Cross. which are arc welded along their edges.
Lugs are welded to the inner sides of the cruciform
structure to provide a mounting for the gearbox rear
supporting bracket.

PI

The Phantom ¥ chassis frame {see Fig. P4y differs
from all ather S and S2 cars in chassis frame length
and cruciform construction. The cruciform structure
consists of two *Vee'-shuped members, the apexes of
which are welded to a tube. & in. (20-320cm.) in
diameter and 18 in. (45-720 c¢m.) fong. The tube is
supported at the centre by a box section crossmember.
An additional feature of the Phantom V chassis frame
is the provision of arc welded stub tubes to support
the rear of the fuet tunk (see Fig. P4},

Later Phantom V chassis frames are provided with
angled tunnels through the left-hand side member and
the rear left-hand cruciform member to accommodate
the ‘through-the-frame™ exhaust pipe run {see inset,
Fig. P4). These tunnels arc lined with seamed steel
tubing arc welded into position in the frame. The
rear sifencer front support bracket is positioned
immediately behind the tunnel in the rear feft-hand
cruciform member.

The front and rear crossmembers are of similar
construction to that of the side members in that they
are of arc welded box section.

A 11 m. (3810cm.) diameter stiffening tube to which
the rear spring shackle brackets are welded passes
through both side members approximately 20} in.
{32:070 cm.) from the rear of the frame [in the case of
the Phantom V chassis frame, this distance is approxi-
mately 12 in. (30-480 cm.)]. The tube is arc welded to
the inner and outer faces of the side members and steel
discs are welded in position to seal the ends of the tube,

A jacking bracket and two adjacent stiffeners are
arc welded to each side member; the stiffeners prevent
‘springing’ and subsequent damage to the chassis
frame around the jacking points.
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On 82 chassis frames, mountings to accommodate
the V-eight cylinder engine are arc welded to the
side members (see Fig. P3). Mounting brackets for
the power-assisted steering box are similarly welded
to the cutside of the side members,

Mounting brackets for such components as the gear-
box and shock dampers are arc welded to the chassis
frame at the appropriate points.

On all cars except the Phantom V, the battery carrier
is welded to the rear right-hand side of the chassis
frame. The battery on Phantom V cars is fitted in a
recess in the boot floor.

Nuts and studs are welded at various points on the
chassis frame to provide securing positions for pipes,
hose clips and wiring looms.

The electrical system earthing points are tinned to
ensure a good electrical connection; they should be
masked before enamel is applied to the chassis frame.

The chassis frame should aiso be masked wherever
components fit directly to the frame. If components
were fitted directly to an enamelled surface, it is
probable that the components would become loose as
the enamel peeled from beneath the securing nuts and
bolts, etc.

On completion, the chassis frame is finished in black
enamel containing corrosion inhibitors.

Chassis Frame Serial Number

The chassis frame serial number will be found on
the identification plate fixed to the front of the bulk-
head. The numher is also stamped on the left-hand
side frame member, just forward of the bulkhead.

SECTION P2 —CHASSIS FRAME AND BODY MOUNTING CHECKING DIMENSIONS

Should damage occur to the-chassis frame as the
result of an accident and this damage is not so severe
as to necessitate renmewal of the frame, the body
mounting brackets should be checked to the dimen-
sions as shown in Figures P5 to P8 inclusive.

The tabulated figures given are measured across a
horizontal plane.

A tolerance of % in. (0-125 in., 0-3175 em.) is accept-
able in measurements taken between the front body
mountings and each of the body mounting brackets on
their respective sides.

P4

The diagonal dimensions are given as a cbeck of the
relative positions of the side members to one another.

On all 82 chassis frames, with the exception of the
Phantom V, it should be noted that the No. 2 body
mountings are not symmetrical about the centre line
of the chassis frame; the diagonal checking dimen-
sions from No. [ to No. 2 and from No. 2 to No. 3
mountings should therefore only be checked as shown
in Figure P7.

Phantom V and all S1 chassis frames are symmetrical
and therefore the diagonal dimensions may be checked
from the left-hand to the right-hand side as shown
(and vice versa).

1961 ATINt




































JULY 1961

Rear Silencer — to renew

Disconnect the Aanges in front of and behind the
silencer by removing the six retaining nuts. bols and
washers (see Figs. Q7 and Q8).

Remove the two nuts. bolts and washers from the
supporting bracket at the front end of the rear
silencer (on 82 cars, remove the additienal nut and
bolt securing the earthing strip). Remove the silencer.

The method of installing the rear silencer i1s the
reverse of the removal procedure except that new
cupro—nickel flange joints must be fitted.

Damper Box — to renew

Remove the nuts. bolts and washers from the fange
behind the rear silencer.

Support the damper box and release the two sus-
pension strips by remnoving the securing nuts, bolts
and washers,

The damper box can then be removed and a
replacement fitted.

The method of fiting the damper bex to the
exhaust system is the reverse of the removal procedure.
care being taken to ensure that the carthing strips are
correctly located. New cupro nickel flange joints
must be used.

Intermediate Pipe — Phantom V Cars —
to renew

On Phantom V cars ftied with the ‘through the
frame” exhaust system. the removal procedure s as
follows:

Disconnect the front Aange of the reur silencer from
the intermediate pipe by rcmoving the three nuts,
bolts and washers.

o7
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Remove the rear silencer and damper box assembly
after disconnecting the assembly from the two
SUSPCHSION Strips.

Lower the assembly from the chassis.

Disconnect the forward end of the intermediate
pipe by removing the three nuts, belts and washers
from the flange.

Withdraw the intermediate pipe from the tunnels
in the chassis frame.

The method of assembly of the new pipe and the
fitting of the rcar silencer and damper box assembly
is the reverse of the removal procedure. Fit the new
cupre-nickel Range joints and ensure that the earthing
strips are correctly located.

The route of the exhaust system should be such that
there is no possibility of the intermediate pipe touching
the sides of the tunnels through which it passes.

Down Pipes of S2 Cars — to renew
Remove the right-hand down pipe as follows:

Remove the three nuts and washers securing the
down pipe to the exhaust manifold flange.

Remove the three nuts. bolts and washers securing
the down pipe to the brecches piece flange (see Fig. Q2).

Support the down pipe and remove the nut. bolt and
washer scecuring the pipe to the rear engine mounting.
Withdraw the down pipe from the manifold flange
studs; the pipe may then be removed and a replace-
ment fitted.

The procedure for the removal of the left-hand side
down pipe is similar to that described above, a
difference being that no supporting stay is fitted to
the left-hand pipe.

Asscmbly is the reverse of removal but new cupro—
nickel flange joints must be fitted.
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CHAPTER R

WHEELS AND TYRES

Data

Wheels

Rim diameter

Rim width

Tyres sizes

Silver Cloud

Silver Cloud II

Bentley S1

Bentley 52

Bentley Continental S1 (early)
Bentley Continental 51 (late)
Bentley Continental 52
Phantom V

Wheels

The steel well-base wheel is secured to the hub by
five nuts (§ in. U.N.F, 20 t.p.i.).

Left-hand nuts secure the wheels on the left-hand
side of the car and right-hand nuts secure the right-
hand wheels; an arrow stamped on the crown of each
nut indicates whether it has a left-hand or right-hand
thread.

A small hole is drilled through the crown of the
nuts to prevent ‘air pocketing’ when tightening.

Care should he taken to ensure that the spherical
seatings of the nuts are not damaged and a light
coating of grease should be applied to the threads of
the nuts before fitting.

The wheel embellishing disc assemhly comprises
the disc, claw ring and outer painted ring.

To remove the wheel discs, insert a tommy bar
between the disc and the tyre.

To fit the wheel discs, locate the valve stem through
the hole provided in the disc and tap around the edge
of the disc with a hide mallet.

Ri

15-00 in.
6-00 in.

} B-20 in. x 1500 in.

8-20in. x 1500 in.
760 in. x 15-00 in,
} 800 in. x 1500 in.
890 in. x 1500 in.

Care should be taken to avoid damaging the chrome
or painted surfaces when removing or re-fitting the
discs.

Wheel Balancing

The wheels are both statically and dynamically
balanced on initial assembly and it is advisable to
check the balance every 5000 miles (8000 km.) on
S1 cars and 6000 miles (9600 km.) on S2 cars,

When wheels are to be re-balanced, it is essential
that the weight of the car is removed from the tyres
as soon as possihle, as failure to do so will cause
temporary ‘flats’ to form on the tyres; this is especially
so with nylon tyres. '

It is pointless to re-balance wheels when the tyres
are in this condition, as the static balance may be
affected by as much as 10 in./oz.

Special equipment is required to balance road
wheels and it is essential that only balance weights
obtained from Rolls-Royce Service Departments are
fitted.
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The standard weights generally available are
intended only for fitting to 12 gauge rims and should
not be fitted to heavier gauge wheels. Insecurity of
the weights when the car is travelling at high speeds
could result in considerable damage,

The recommended balance weights are identified
by the letters HG stamped on the outer face. These
can be obtained from Rolls-Royce Service Depart-
ments in the following range:

UG.1460 ... 4oz
UG.1461 ... 1 oz
UG.1462 ... 1}oz
UG.1463 ... 2 oz
UG.1464 ... 240z
UG.1465 ... 3 oz

The approved weights incorporate a strengthened
spring clip of larger dimensions to accommodate the
heavier gauge wheel. The weights can be removed or
re-fitted with a special tool supplied by the manu-
facturer of the wheel balancing machine.

Pressures
The recommended tyre pressures are:

Silver Cloud and Bentley S1 — 8-20 x 15 tyres
Power-assisted steering:
Front 21 Ib/sq.in.
Rear 26 Ibfsq.in.
Manual steering:
Front 19 lb/sq.in.
Rear 26 Ib/sq.in,

Silver Cloud and Bentley S1 Long Wheelbase — 8-20 x 15 tyres

Front 22 lb/sq.in.
Rear 28 Ib/sq.in.

Bentley Continental S1 (early) — 7-60 .x 15 tyres
Front 22 lb/sq.in.
Rear 24 Ibfsq.in.
Front 30 [bfsq.in,
Rear 35 Ib/sq.in.

Silver Cloud II and Bentley S2 — £-20 x 15 tyres

Front 22 Ib/sq.in.
Rear 27 ib/sq.in.

Silver Cloud II and Bentley S2 Long Wheelbase — 8-20 x 15 tyres

Front 23 1b/sq.in.
Rear 29 1b/sq.in.

(1-48 kg/sq.cm.)

(1-97 kgfsq.cm.)

(1-55 kg/sq.cm.)
(1-70 kg/sq.cm.)
(2-1 kg/sq.cm.)

(204 kg/sq.cm.)

When fitting the weights to the rim, use only suffi-
cient force to secure them in position; too much force
will tend to slacken them,

It is essential, when balancing wheels on these
machines, that the maker’s ‘instructions are fully
observed.

Tyres

Information regarding the latest approved tyres
for Rolls-Royce and Bentley cars can be obtained
from Service Bulletins which will be issued when
necessary.

When the fitting of new tyres is being contemplated,
reference should be made to the latest Bulletin.

When new tyres have been fitted, the speed of the
car must not exceed 90 m.p.h. for the first 100 miles;
heat generated by a new tyre until it is sufficiently
flexed makes it unsafe for really fast driving,

After fitting a new tyre it is necessary to re-balance
the wheel,

Cold
(1-83 kg/sq.cm.)
{133 kg/sq.cm.) Cold
(1-83 kpfsq.cm.)
(1-55 kgfsq.cm.) Cold

for normal
Cold speed Tunning

Cold { for maximum

(2-46 kgfsq.cm.) speed running
(1-55 kg/sq.cm.) Cold

(190 kg/sq.cm.)

(1-62 kgfsq.cm.) Cold
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Bentley Continental 51 (late) and S2 — 8-00 x 15 tyres

Front 20 lb/sq.in.
Rear 25 Ib/sq.in.
Front 25 Ib/sq.in.
Rear 30 1b/sq.in.

Bentley Continental S2 Park Ward Convertible Coupe

Front 20 Ib/sq.in.
Rear 28 Ib/sq.in.

Front 25 Ib/sq.in.
Rear 33 Ib/sq.in.

Phantom V — 890 x 15 tyres

Front 22 Ib/sq.in.
Rear 27 Ib/sq.in.

It is essential when checking tyre pressure that the
tyre be cold; a hot tyre must not be deflated in order
to obtain the required pressure, for as a tyre cools, so
the pressure decreases.

Snow Tyres

The approved tyres for winter driving are Dunlop
‘Weathermaster’ and Firestone ‘Town and Country’;
these tyres are designed to provide adequate traction
in snow and mud. The sustained speed on these tyres
must be limited to 80 m.p.h. The correct pressure
for these tyres is 30 Ib/sq.in. (2-11 kg/sq.cm.).

Tyre Service
Interchanging wheels

Every 5000 miles (8000 km.) on S1 cars and 6000
miles (9600 km.) on S2 cars the wheels should be
interchanged in order to equalise wear between the
front and rear tyres. This should be so arranged that
the best tyres of the set are used on the front wheels.

When interchanging the wheels, the tread of the
tyres should be examined for uneven wear due to
steering geometry faults. Excessive wear on the front
tyres indicates the necessity for checking the steering
geometry; any apparent faults should be rectified
immediately.

Remove any flint or pebbles embedded in the tyre
tread.

R3

(1-76 kgfsq.cm.)
(211 kg/sq.cm.)

(1-55 kg/sq.cm.)
(1-90 kg/sq.cm.)
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(141 kg/sq.cm.) for normal
(176 kgfsqemy | T 1 speed running

for maximum
Cold { speed running

speed running

(1-41 kg/sq.cm.) Cold + for normal
(1-97 kg/sq.cm.) ©

(1-76 kg/sq.cm.)
(2:33 kg/sq.cm.)

for maximum
Cold { speed running

Cold

}
}

Tubeless fyres

Rolls-Royce and Bentley cars are fitted with tubeless
tyres when delivered, unless the customer specifically
requests ‘tubed’ equipment. :

Before servicing tubeless tyres, dealers should
make certain that appropriate tools are available and
that personnel are familiar with the procedure for
fitting and removal.

It is essential, when fitting tubeless tyres, that the
bead is correctly seated in order to obtain an efficient
seal, if necessary with the assistance of a tyre bead
lubricant. This lubricant can be obtained from
Rolls-Royce Service Departments in London or
Crewe either in 1 gallon tins (Part No. RH.652) or in
5 gallon drums (Part No. RH.653); it is also suitable
for fitting “tubed’ tyres.

A puncture in a tubeless tyre can be repaired with a
Dunlop ‘Reddiplug’ repair cutfit. This method of
repair is quite simple and can be carried out without
removing the tyre from the rim; full instructions are
provided with each outfit.

“Tubed® tyres
‘Butyl’ inner tubes, although manufactured from

synthetic rubber, can be repaired in the same manner
as tubes of natural rubber.

When installing an inner tube, ensure that it is free
from ‘kinks® when placed inside the cover. Unlike
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tubes of natural rubber, synthetic tubes retain their
extended size when deflated.

Tyres — to remove

. Remove the tyre in the usual manner, ensuring that
the narrow bead seating is uppermost. A liberal
amount of lubricant should be applied to the tyre
levers and the tyre beads when removing the tyre.

A special tool for removing and fitting the valve is
manufactured by the Dunlop Rubber Co. Ltd.

Lubricate the valve and remove it by means of the
special tool. If the tool is not available, a thin pointed
screwdriver may be used by gently forcing it between
the shoulder of the valve and the hole in the rim at
the same time pushing the valve inward.

The valve must then be discarded and a new one
fitted.

Tyres — to fit

Remove any burrs, high spots and scale from the
wheel, particular attention being given to the tyre bead
seating.

A specially designed Schrader air valve is fitted for
use with tuheless tyres. Smear the valve with tyre bead

R4

lubricant and press it into the hole in the rim, using the
special tool.

If this tool is not available, the valve can easily be
installed as follows:

Smear the valve with tyre bead lubricant and insert
it into the hole from inside the rim, hold the outer
end of the valve and whilst working it from side to side,
press on the spherical end with a piece of wood.

If tyre bead lubricant is not available, a solution of
soap and water may be used; industrial soft soap must
not be used.

Lubricate the tyre beads, rim flanges and the ared
of the bead ledge and carry out the normal fitting
procedure, ensuring that the harrow edge of the rin ig
uppermost.

Inflate the tyre to a maximum pressure of
50 Ib/sq.in.

Note: It is important that the initial inflation
pressure of 50 Ib/sq.in. is not exceeded.

If the beads are not correctly seated at this pressure,
deflate the tyre and lubricate further, then centralise
the tyre and again inflate to the maximum pressure.

Ascertain that the beads are correctly seated, then
deflate the tyre to the required pressure,
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CHAPTER S

BODY

SECTION S| — DESCRIPTION AND GENERAL MAINTENANCE

Description

On S1 and 52 cars, the standard saloon body is
constructed from pressed steel and supported on the
chassis frame by means of rubber mountings.

The doors, bonnet and luggage boot are made of
‘Birmabright’ alloy, the salient features of which are
lightness combined with strength and rigidity.

Large front and rear doors are hinged to the front
and centre pillars respectively and permit easy access
to the front and rear seats.

Due to the ample proportions of the doors and the
boot lid, assistors are provided to minimise the effort
required to open and maintain them in an open
position.

The front deors are provided with self-cancelling
type locks and the action of closing either front door
automatically releases the lock; this eliminates the
possibility of being inadvertentiy locked outside the
car whilst the key is still inside,

To enable the front doors to be locked from the
outside, a lock is provided below each external door
handle; the key for operating these locks is also used
to turn the ignition switch.

The locks on the rear doors are not the self-
cancelling type. therefore they can be locked by means
of the remote control handles on the inside of the
doors.

517

Bench type front seats are fitted having individual
backs provided with adjustment for rake.

A rear luggage boot provides ample space for
luggage and also has a separate compartment for
stowing the spare wheel.

General Maintenance

In order to maintain the paintwork in the best
possible condition the following procedure should
be carried out.

Always remove dirt and mud by means of a liberal
supply of clean water; tar can be removed by means of
one of the many special proprietary cleaning solutions
available, or by gently rubbing with a soft cloth
moistened with turpentine substitute.

Under no circumstances should an attempt be made
to dry clean the car: this practice can produce
scratches which will only be removed by subsequent
levelling down and polishing.

After thoroughly washing and drying the patntwork.
it should be polished with a geod guality wax polish.

Under no circumstances should a polishing com-
pound containing ammonia be used.

Every third month. thoroughly wash the paintwork
to remove traffic ilm and other atmospheric deposits,
remove all residual wax polish by means of a suitable
cleaning compound such as ‘Belco’ No. 7 and finally
polish with a good quality wax polish.
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Fig. S35 Wlriog dingram for the electrically operated division

To remove the finisher and capping rail it will be
necessary first to remove the grab handles from the
finisher, as the concealed captive nuts which retain
the grab handles also secure the finisher; access to the
}in. U.N.F. concealed nuts is obtained from behind
the picnic trays as shown in Figure $33.

Alternately unscrew the concealed nuts on each
end of the grab handles, half a turn at a time. Lightly
pull on each grab handle whilst unscrewing the
concealed nuts until each grab handle can be with-
drawn; retain the distance pieces. Remove the wood
screw from each end of the capping rail, then with-
draw the finisher and capping rail.

To remove the perspex side windows, ease away the
trim from the top of each side window and from the
side pillars; it should now be possible to remove the
perspex windows.

Remove the wood screws securing the top half of
each window channel at the top and bottom, then
detach the channels.

To remove the spring-loaded roller, attach a length
of string to the nylon cord at a point between the
two hooks. Whilst holding the string taut, remove the
nylon cord {rom the two hooks and allow the cord and
the string to wind onto the roller until all spring
tension is released; remove the roller assembly
from the division.

Should it be necessary to renew the nylon cord,
note the manner in which the cord is wound onto the
roller before detaching it.

Before withdrawing the division glass, ascertain
whether it is necessary to remove the centre roof light
in order to avoid damaging it, then withdraw the glass
whilst tilting it slightly in the process.
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SECTION ST - DOQORS AND LUGGAGE BOOT LID SEALING

Door and Luggage Boot Seals —to renew

Should it be necessary to renew a seal, it is most
important that great care be taken to ensure satis-
factory adhesion; this is only possible provided that
the contact faces of the seal and the body channel are
perfectly clean.

‘Bostik’ adhesive No, 1261 is recommended for
securing the seals, but as the seals are not supplied
already prepared, they should be thoroughly cleaned
with ‘Bostik’ cleaner two hours befare it is nccessary
to apply the adhesive.

When the contact faces have been prepared, apply
the adhesive to both surfaces and allow it to air-dry
for 15 minutes before fitting the seals.

The seals should be pressed firmly into position so
that any trapped air is removed.

When fitting a seal to the sill, ensure that it is fitted
with the lip downwards and not towards the door as is
the case elsewhere; this rubber section has a wedge-
shaped base which renders the lip invisible when the
door is closed.

Fig. $39 Method

A, A POST B. 'B' POST

I. SEAL REINFORCED BY SPONGE RUBBER UB 2595 6.
2 RIGHT AND LEFT-HAND SEALS UB 2229 7
3. TWIST THE SEAL AT THIS POINT 8
4. TW¥IST THE SEAL AT THIS POINT. £
5. RIGHT-HAND SEAL UB 2215 LEFT-HAND SEAL UB 2128 19.

B 623

of fitting door seals

€. 'C" PQST 0, 'D' POST

. RIGHT-HAND SEAL UBE 2594, LEFT-HAND SEAL UB 2593
. RIGHT AND LEFT-HAND SEAL UB 2230
. FRONT RIGHT-HAND AND REAR LEFT-HAND SEALS UB 2277

RIGHT-HAND SEAL UB 1764, LEFT-HAND SEAL UB 2763 — EXPORT CARS
FROMNT LEFT-HAND AND REAR RIGHT-HAND SEALS UB 2228

1. RIGHT AND LEFT-HAMND SEALS U8 2230
12, RIGHT-HAMND SEAL UB 2762, LEFT-HAMND SEAL LB 2761 — EXPORT CARS

13. PORTION OF SEAL UB 2129

822
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so that the lip of the rubber sea!l is drawn into position.
Continue this operation around the screen to the
bottom corner, then repeat the procedure for the
opposite side of the sereen. Pull both ends of the cord
together to guide the rubber lip inte position at the
bottom of the screen.

Remove the jig and check that the screen assembly
is flush with the body at the front; if not, refit the jig
and apply further pressure until the desired result is
obtained.

Test the windscreen for leaks by means of water
applied under pressure.

Parts removed to enable the windscreen to be
renewed should be fitted by reversing the procedure for
their removal.

Rear Window Glass — to remove

Unscrew the retaining screws and withdraw the
finisher.

Remove the upper front trim from the luggage boot,

then disconnect the two de-mister cables; one lead to
the de-mister switch and the other to earth.

The glass should be pressed evenly towards the
interior of the car by one operator so that a second
operator inside the car can remove the glass.

Rear Window Glass — to fit

Clean off all traces of the old sealing compound
[rom the rear window aperture, then apply a thin

Fig. §49 Method of fitting clamps for pressing in the
rear window glass
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coating of sealing compound. approximately | in.
(3-17 mm.) thick, to the inner edge of the aperture;
this is to prevent the ingress of water into the saloon.

Examine the rubber seal. If the seal is in a service-
able condition it may be used with the new glass; if it
is unserviceable, then a new scal must be fitted.

Before fitting the seal to the glass, apply a thin
coating of sealing compound to the channel of the
seal into which the glass is to be fitted.

Fit a length of cord around the inside lip of the
rubber seal, leaving the ends free at the top of the glass,

Carelully ease the glass assembly into its aperture
from inside the car, then fit the four wooden fixing
blocks as shown in Figure $49; care should be taken
to ensure that the cord or the de-mister cables are not
trapped during this operation.

Working from the centre towards the ends of the
glass, screw up the adjusting nut on each block evenly
and in succession, until slight pressure is exerted on the
lip of the seal,

Pressure on the seal should be evenly applied around
the complete inner edge of the aperture; uneven pressure
may result in a broken glass.

Carefully pull one end of the cord at an angle to the
glass so that the lip of the rubber seal is drawn into
position. Continue this operation around the glass to
the bottom corner, then repeat the procedure with the
other end of the cord for the opposite side of the glass.

Pull both ends of the cord together to guide the
rubber lip into position at the bottom of the glass.

Make certain that the lip of the rubber seal is in
position completely around the aperture. then care-
fully apply further pressure by means of the blocks
until the glass is fully registered in the aperture.

Remove the wooden blocks and fit the finisher to
the rear window,

Connect the de-mister leads and refit the trim to the
luggage boot,

Remove all traces of superfluous sealing compound,
then test the rear window for leaks by means of
water applied under pressure.
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It is seldom possible to cure internal rattles from the
slides and, in such cases, it is recommended that a
replacement unit be fitted,

g m—
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Fig. 552 Method of fitting bushes in the hardwood blocks for
securing the front seat slides to the floor — early 51 cars

3}

-

I. SEAT RUNNER 3. CAR FLOOA
2. ALLEN SCREYY (UG 1422) 4. MILD STEEL BUSH (UB 1935}
5 HARDWOQD MOUNTING BLOCK

Should it be necessary to adjust the front seat catch,
re-position the 2 B.A. bolts and the nipples situated
on the seat slide cables to obtain the desired result.

Rear Seats and Squabs — to remove

The rear seat cushion can be removed by lifting the
front of the seat cushion out of the weil and pulling
it out through the rear door.

The rear seat back rest is secured by cight Phillips
screws to which access can be gained from inside the
luggage boot.

On cars fitted with the Boot Refrigeration Unit,
access is a little more difficult and is gained by
removing the back-board from inside the luggage
boot. No attempt should be made to disturb the
refrigeration pipes.

Each head squab is secured by three Phillips screws;
access to these serews is gained from inside the luggage
boot.

Rear Seats and Squabs —to fit

To fit the rear seat and squabs. reverse the procedure
given for their removal,

SECTION S$1} — RADIATOR GRILLE

Radiator Grille — to remove

Should it be necessary to remove the radiator
grille, proceed as follows.

Remove the bonnet top, then remove the nuts and
bolts which secure the grille to the radiator header
tank and to the top edge of the wing valance.

Unscrew the nuts securing the front bumper to the
chassis frame brackcts and remove the front bumper.

S 30

Unscrew the retaining screws and bolts, then
remove the front apron.

Remove the retaining screws and detach the stone-
guard situated at the rear of the front apron. then
remove the grille from the car,

Radiator Grille — to fit

When re-fitting the grille to the car, reverse the
procedure given for its removal,

1961 HHHWILJHS
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SECTION SI2 — BODY REMOVAL AND MOUNTING

Body —to remove

Disconnect the leads at the battery and remove the
battery.

Remove the front doors as described in Sections S2
and S4.

Disconnect the leads for the fog/fasher lamps at the
lamps and remove the lamps.

Disconnect and remove the bonnel top, front apron
and side fairings. radiator grille and front bumper as
described in Section SII.

Disconnect the leads for the headlamps, side lamps
and blower motors where fitted. at the snap con-
nectors at the front end of each valance plate.

Disconnect the horn leads at the snap connectors
adjacent to the horns.

On late S2 cars, disconnect the fresh air duct support
hracket from the left-hand side wing stilfener.

On all 52 cars, remove the metal front undersheet
and the fibreglass or metal rear undersheet from the
right-hand side of the car.

On all cars, remove the self-tapping screws and the
single bolt which secure the stainfess steel strip to the
lower edge of each wing.

Disconnect the wing stiffeners at the valance plate
and mounting bracket on each side of the car.

Before removing the wings from a car fitted with a
wing mounted aerial. disconnect the leads and remaove
the unit.

Supporting the weight of the right-hand wing,
remove the setscrews securing the wing to the valance
plate; the lefi-hand wing should then be removed in a
similar manner.

After removing the wings. disconnect the following
ecmponents at the connecting points on the compo-
nent — generator, choke solenoid, stop lamp switch,
oil pressure transmitter. coelant temperature trans-
mitter, oil sump rheostat, starter relay switch and
fuel pump. Disconnect the lead from the SW or —ve
terminal of the ignition coil.

S 3

Disconnect the plastic pipe at the top of the screen-
washer reservoir; on 51 cars, it will also be necessary
to disconnect the vacuum pipes between the screen-
washer switch and the inlet manifold. and the switch
and the screenwasher reservoir.

On standard S2 cars, disconnect the leads at the
heater flap actuator and fresh air flap actuator which
are positioned at the rear of the right-hand valance
plate. Also disconnect the leads to the water tap
actuator positioned at the front of the right-hand
valance plate.

On all S2 cars, disconnect the leads to the screen-
washer motor.

After disconnecting the ahove leads. unclip each
loom on the engine and valance plates so that they are
only secured at the bulkhead.

On all cars, drain the coolant from the radiator and
crankcase as described in Chapter L.

Remove the matrices and ducting fer the Air
Conditioning System from the valance plates, referring
to Chapter C for the standard systems and to the Air
Conditioning Manual TSD.723 and TSD.744 for
refrigeration systems.

After discharging the refrigerant and removing the
matrices and ducting from cars fitted with refrigeration
systems. disconnect the refrigerant pipes and fit blank-
ing plugs to ali pipes and connections.

Disconnect the coolant connections between the
engine and the valance plates.

On late 51 cars, 52 Long Wheelbase and Continental
82 cars, remove the clip sccuring the manually
operated Summer/Winter tap(s) to the left-hand
valance plate: disconnect the coolant hose from the
cylinder head to the tapis). Disconnect the coolant
hose between the vacuum operated tap and the left-
hand valance plate. Disconnect the rubber vacuum
pipes between the control switches and the induction
manifold, between the control switches and the
vacuumn operated water taps and between the centrol
switches and the inlet air flap actuators,
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that the pedal gap plate is centralised with the steering
colummn.

When mounting an untrimmed body, ballast should
be used to bring rhe body to its final unladen weight:
the ballast should be arrangcd to resemble the final
load pattern as closely as possible.

For the standard saloon completely without trim,
arrange the ballast as follows.

Junction of Noor and toe board
2 @ 56 1b. (254 kg.) weights

In line between centre pillars
2 @ 561b. (254 kg.) weights

In line along the front edge of rear seat pan
4 1 56 1b. (255 kg.) weights

On luggapge boot Aoor immediately forward of
battery and tool tray aperture
2 @ 56 1b. (254 kg.) weights

Bodies which are trimmed do not require bailast.
but if the car is complete and remounting is necessary
the following parts should be disconnected rom the
body before releasing the body mounting bolts.

Remove the front doors as described in Sections S2
and S4 and unscrew the setscrews which retain the
wings to the body at the {ront door post.

Disconnect the bonnet, front wings and valances by
slackening the bolts securing them at the scuttle.

Disconnect the steering column from the body and
chassis frame as described in Chapter N.

The body can then be raised and pivoted freely
about No. | body mountings as necessary.

Fit the centre bolts to No. 1 mountings but do not
yet tighten them, then if necessary fit sufficient
washers to obtain approximately in. (I-39 cm.}
clearance between the body and the frame brackets.

Should the clearance between body and frame be
greater on one side than the other. initial correction
should be made at No. 1 mountings.

Assembie the remainder of the side mountings and

fit the rams in position under the mountings as shown
in Figures 8§54 and $56,

Operate the pressure release valve and check
whether the rams deflate smoothly; adjust the
restrictor if necessary.

S35
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Fig, 557 Regulator for the pneumatic rams

| FRESSURE GAUGE
2. PRESSURE REGULATOR
3. AIR RELEASE BUTTON

4 |IMLET FROM SUPPLY
5. STOP VALVE
6. OUTLET TO PNEUMATIC RAMS

Inflate and dellate the rams several times (o ensure
that the body will rise and lower freely and cvenly,
whilst pivoting about the No. | mountings.

Greater movement will be noted at the rear than at
the front.

Turn the stop valve tap. on the pneumatic ram
regulator, to the open (vertical) position, then adjust
the air pressure by means of the regulator. to read
80 Ibfsq.in. (5-625 kgisg.cn) on the pressure gauge;
check the system [or air leaks.

Note: Should attention be required to only one
body mounting, it i$ not necessary to defate
all the rams, as each ram is provided with an air
valve.

After having made an adjustment it is not necessary
to alter the controls in order to compensate for loss of
pressure, because air losses are automatically replaced
by means of the pressure release valve.
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SECTION SI3 — ACCIDENT REPAIRS

The body shell fitted to standard S1 and S2 cars s
formed from deep drawn sheet steel.

Damage to the body shell 1s usually of a localised
nature and in such cases replacement of the appro-
priate section may be more satisfactory than extensive
re-shaping.

Figures $59 and $60 iliustrate typical cutting lines
and available replacement sections; the broken lines
indicate spot welding which may be drilled or cut
away.

Welding repairs can be carried out using an ordinary
gas torch.

A suitable filler for use after welding is lead with
Fryolux flux and Russian Tallow used on the paddle
to smooth the filler.

Care should be exercised when applying heat to
sheet metal as prolonged heat will cause distortion.

‘Birmabright’ Aluminium Alloy

The luggage boot lid, doors, bonnet and fuel filler
door on standard S1 and S2 cars are all manufactured
from ‘Birmal’ Sheet BB-3.

This is a light. non-corrosive aluminium alloy
containing magnesium.

Small welds and fllings may be carried out with
excellent results, but care should be taken when
applying heat, as prolonged heating is apt to cause
surface distortion which cannot be beaten out
satisfactorily,

Therefore when damage is extensive it is advisable
to [it a new panel.

Should it be necessary to carry out small welding
repairs. the following materials are required:
Welding rod ‘Birmabright’ No. 2
Flux Welding Aux for aluminium
and its alloys
Filler ‘Birmetal Filzall’

Lubricant Aluminium powder

These materials can be obtained from Messrs,
Birmabright Ltd.. who also offer a complete kit
containing & S.I.F. welding torch, threc wooden
paddles, an electric paddle and a supply of
consumable materials.

Fig. S539 Body cutting diagram — three quarter front view
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Apply a thin coat of filler over the whole of the
working surface; to ensure good adhesion. heat the
surface then allow the ‘Filzall” stick to melt by con-
tact with the heated surface. Do not apply the flame
directly onto the *Filzall® stick.

Build up the surface with filler whilst playing the
flame over the coated arca.

Care should be taken not to overheat the fller.
otherwise it will turn brown and small holes will
appear on the surface,

Level off the filler with a wooden paddle. after
covering the paddle with aluminium powder to prevent
sticking.

The electric paddle enables the filling to be applied
without the aid of a flame and requires no aluminium
powder as a lubricant. [t is possible to obtzin a
smooth surface which requires only a little hand
dressing before painting.

When the filler is cold, feather the edges with a
file and rub down in the usual way.

If a sanding disc is used for rubbing down, use the
reverse face of the disc and apply light pressure with
the edge of the disc to produce a glaze by (riction.

SECTION SI4 —

Sun VYisors

On early 81 cars a Belleville washer was ftted to
the sun visors, this was later replaced by a wave
washer.

The procedure for replacing this washer and also
re-setting the friction poundage is stated below.

Care should be taken when dismantling the pivot
assembly to note how the parts are fitted, as correct
assembly and adjustment is most important.

Remove the sun visor from the car and dismantle
the pivot assembly, discard the Belleville washer and
replace it by a wave washer and a plain washer as
shown in Figure 861.
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A further aid to body repairs has been the introduc-
tion of certain catalytic filiers. When one of these
fillers is to be used. it is advisable to adhere strictly to
the manufacturer's instructions.

As a general rule the manufacturers stipulate
that the paint should be stripped from the metal
surface, and the metal thoroughly cleaned before
applying the filler to the surface.

Paintwork

The painting of Roils-Royce and Bentley cars is
far too complex a subject for the scope of this Work-
shop Manual.

Due to the many varied materials available for car
paintwork re-finishing, it is suggested that the choice
of both materials and the method of painting be left
to the people concerned.

The need for meticulous attention to detail should be
stressed, in order to achieve the high quality finish
expected.

Should difficultics arise, information can be
obtained from thc Paint and Plastics Laboratory.
Rolls-Royce. Crewe.

ACCESSORIES

Using ‘Molytone™ or Retinax ‘A’ grease, liberally
smear the pivot assembly and lightly smear the
Ferodo friction pad to prevent surface chafing. then
assemble the unit as shown in Figure S61.

Hold the sun visor bracket in a vice and attach
a spring balance to the edge ol the blade. then measure
the pul! required to move the visor blade; the correct
load on the spring balance should be 2+ 1b, (1-13 kg.).

Tighten the adjusting nut until the spring balance
reads approximately 21b. (091 kg.), then further
tighten the adjusting nut until the correct loading 1s
obtained.
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The floor should then be drilled to the dimensions
given in Figure S64.

Four slots -500 in. < 2:500 (1'27 cm. < 6:35cm.)
must be cut in the metal panel behind the front seats.

The dimensions for these are given in Figurc S65:
after cutting the slots the edges should be covered with
either leather or rubber to prevent chafing of the belts.

When all holes have been drilled or cut the belts
should be fitted as follows:

Ensure that the belts are fitted in the correct posi-
tions by laying them on the seats in the positions they
will occupy when in use.

Fit the shackles through the loops formed in the
belts so that when fitted the four shackles fitted to the
floor will slope forwards and the two fitted to the door
post slope downwards.

It will of course follow that due to the I-5in.
distance pieces being used. a 2:375 in. (6:03 cm.) long
bolt will also have to be used in the door post.

The shackle fitted to the left of the car centre line
is to sccure the left-hand safety belt. This is unlike
the standard cars where the bhelts cross to give a
more direct pull.

5-000in, 18-250in
L 12 Tem 46 I5cm. _
—_ L4
)
A
2-375in.
2l-lem.
*
1 - *
4-6250in.
1-75em |
- B a8
¥ — T 71 000in
P b —r— - 2-54cm.
|- G0gan, ’\T # A
1-54¢cm. | LR
’ F
, =
c D E

Fig. 566 Dimensions for drilling holes for rear seat *Li* bolts
and stiffening brackets —
%1, 52 and Long Wheelhase cars

2 HOLES 0-25Qin. {0635 cm.} DIA,

4 HOLES 0 312in. {3792 cm ) DIA,

DEPRESSION FOR REAR AMIE CENTRE CASING
CENTRE LINE OF CAR

SEAT PAMN STIFFENER

REAR YYHEEL ARCH

mmpnoEke
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Cut the felt away from the areas around the holes
in the ficor to ensure that the shackles seat firmly.

Fit the shackles to the floor and post as described
in Front Seat Belts — to fit— Standard S1 and S2 Cars,

It will also be necessary to cut four slots out to the
ncarest edge of the carpet to enable the carpet to be
removed whilst leaving the safety belts in position.
After cutting the slots, bind the edges of the carpet to
prevent fraying.

Fit the trim pads to the door posts, reversing the
procedure given for their removal. Secure the door
seals with ‘Bostik’ 1261 adhesive. Place the two
distance pieces into the holes in the trimn pad, then
secure the shackles with two & in. U.N.F. bolts.
Ensure that the distance pieces are of the correct
length otherwise the wooden trim pad may be crushed
when the holts are tightened.

Long Wheelbase Cars without Division. The method
of fitting front safety belts to cars without a division
is very similar to that for standard cars, except that in
Figure 562, 4 in. {lG-16 cm.} should be added to the
dimensions from the rear seat pan.

The run of the belts is also the same as that for
standard cars. i.e. the shackle fitted to the left of the
car centre line is to secure the right-hand saflety belt
and the shackle fitted to the right of the car centre
line is to secure the lefr-hand safety belt; this ensures
a more direct pull on the shackles.

Rear Seat Belts — to fit

Standard S1, S2 and Long Wheelbase cars. To fit
the rear safety belts it is necessary to remove the rear
seats, squabs and centre arm rest.

Remove the felt from the seat pan, then working
to the dimensions in Figure S66 drill eight J in.
(7-43 mm.) dia. holes and four {in. (6°35 mm.) dia.
holes in the scat pan. The holes drilled slightly to the
left of the car centre line will pass through the rear heat
shield.

Fit the two stiffeners 2 (see Fig. 567) to the under-
side of the seat pan and secure them in position with
four }in, U.N.F. bolts, washers and nuts.

Place the safety belts in the position they wiil occupy
when in use, then thread the four *U’ bolts through the

loops 1n the belt.
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KEY TO COLOUR CODING AND CONVENTIONAL SYMBOLS

RELD

-BLUE
;cnoiicsrs are often combined in pairs; e.g. P.Y — PURAPLE AND YELLOW, BR.A — BROWN

igure attached as a suffix o each colour ceding identifies the wire and enables jts destination to be traced

NG

a2 —

-2
o3

W — WHITE

BR — BROWNMN P — PURPLE

Y — YELLOWY

G — GREEN
Pk — PINK

B— BLACK
O — ORANGE

WIRING CONNECTIONS

Switchbox 10 to  Regulator Connectar 3
Regulator Connecrar 9 to  Starcer Override Switch
‘Upper' Air Switch 10 o Evaporater Flap Actuator |
YWindscreen YWasher Switch o YWindsereen Washer Mator B
Windscrean Wiper Cannector 3 to  YWindscreen Yviper Motor
Caoolane Temperature Indicator tg  Bulkhead Connecwor 3
Bulkhead Connector 3 to Coolant Temperature Trangmitter
Windscreen Wiper Switch 2 to  YWindscreen Wiper Cannector 5
‘Upper’ Air Switch 2 ts  Evaporator Flap Sctuator 4
Distribution Board 3 to  Switchbox 3
Switchbox 3 s Radio Fuse
Radia Fuse to  Radio Amplifier
Horn Relay CI to  LH Yalance Connectar Group
Qil Pressure Transmitter to  Bulkhead Connector |
Bulkhead Connectar | to  Qil Pressure Indicator
‘Upper” Atr Swicch 8 to  Heacer Flap Accuatar 4
Fuel/Oil Level Swicch to  Regulatar Connecror &
Regulater Connector & ta  Fuel Tank Rheostat Unit
‘Lower’ Air Switch 7 to  ¥¥arer Tap Actuator 4
Distribution Board || ey Reversing Lamp Swirch
Diseribution Board || te Stop Lamp Swicch
Step Lamp Switch to  Hand Brake Switeh
Headlamp Dipping Switch to  LH Headlamp (Main)
Headlamp Dipping Switch o Regulater Connecror 11|
Regulater Connectar 11 to RH Headlamp (Maia)
Thermal Delay Swicch B to Choke Salenoid
¥indscreen Wiper Connector 5 to ¥YWindscreen ¥Wiper Matar
Windscreen ¥yiper Switch 4 w  Y¥indscreen Yviper Connector 3
RH Headlamp (Maia) te Headlamp Warning Lamp (Speadometer)
Roof Lamp to  Roofl Lamp LH Switches
Real Lamp to  Raof Lamp RH Switches
Regulater B o Ammeter
Ammeter o Switchbox 2
‘Lowsr" Air Switch | to  Recirculatory Blower Resistance
Recirculatory Blower Resistance te  Regulator Connector 14
Regulatar Connector |4 w Recirculatory Blower Motor
'Upper” Air Swictch 12 to  Fresh Air Blower Resistance
Fresh Air Blower Resistance to Fresh Air Blower Motor
Stop Lamp Switch to  Stop/Flasher Relays C2
RH Stap/Flasher Relay C3 te  RH Rear Lamp {Stop)
LH Step/Flasher Raolay C3 to  LH Rear Lamp (Stop)
LH Valance Connector Group w Horne
Distriburion Board 5 tp  RH Side Lamp
Distribution Board 5§ to LH Side Lamp
Distribution Board 5 e Terminal Strip 7
Terminal Strip 7 ta  RH Rear Lamp (Tsil)
Terminal Strip 7 to Mumber Plate Lamp
Terminal Strip 7 tz LH Raar Lamp (Tail}
Inserument/Map Lamp Switch 5 te  Instrument Lamps
Windsereen ¥¥iper Connector 7 o ¥Yindsereon ¥¥iper Matoer
Fuel /Qil Leval Switch ta Bulkhead Cannector 2
Bulkhead Connector 2 to  Oil Sump Rheostar Unit
Y¥indscreen Yvipar Switch | o Windscreen ¥Wiper Connector &
LH Flasher Relay C3 . to LM Fag/Flasher Lamp
'Lower" Air S5wicch 4 to  Y¥ater Tap Actuator 3
Distribution Board || to  Flasher Switch
RH Flasher Unit to  Regulator Connecrar 1
Regulator Connecror 1 ta  Terminal Strip %
Terminal Strip & o RH Rear Lamp (Flasher)
AH Flashar Unic ta  RH Fog/Flasher Lamp
Switchbox to  Capping Rail Lamp
Reversing Lamp 3witch to  Regulator Connectar |2
Regulator Connectar 12 te  Terminal Strip
lerminal Serip B to  Reversing Lamp
nstrument/Map Lamp Switch 4 e Map Lamp
Zstribution Board 5 o Switchbox &
switchbex 6 to  instrumen: Lamps Switch 3
fuel Filler Door Switch to Aepulator Connector §
Regulator Connector 8 ta  Terminal Scrip tl
Terminal Strip |} te  Fuel Filler Door Sclencid
iH Flasher Aelay C3 to RH Fag/Flasher Lamp
‘Lower" Air Switch {1 ta  Water Tap Actuargr |
Flap Aecvaters E, Recirculatory Blower Motor,

Charging Plug {—} o Regulatar Earth
Aegulator B e Condenser
Hegutator Earth to Instrument Panel Earth
Map Lamp, Capping Rai! Lamp, Radic. ¥¥ind-

screen Wiper Switch & to Inttrument Panel Earth
fadio Amplifier to Radiao Loudspeakers
Horn Butten ta  Harn Relay ¥v.I
Hand Brake ¥Warning Lamp to  lastrument Side Plate Earth
Flasher Switch to  Steering Column Earth
Horn Button to  Steering Column Earth
Humber Plate Lamp, Cigar Lighter, RH Rear

tamp, RH Campanion. Real Lamp o Body RH Rear Earth
LH Resr Lamp, LH Compamien, Fuel Filler

Doeor Solencid to Body LH Rear Earth
Horn Relay C2 to Condenser
Herpns, Fog/Flasher Lamps, LH Side Lamp, LH

Headlamp, Windsereen Yasher Motor O to  LH ¥alance Earth
Water Tap Actuater E, Fresh Aur Blower Motar,

$ide Lamp, RH Headlamp to RH Yalance Earth

(ter Swiich te  Earth on Thermal Delay Switch

CODING WIRING CONNECTIONS

B.w .1 Switchhox 8 te Horn Fuse Connectar

B.YY.2 Horn Fuse Connector to Horn Fute

B.w.J Harn Fuse Connector to  Headlamp Flick fuse

B.Y.I Horn Fuse o Horn Relay C1

B.Y.2 Distribution Soard 3 e Facia Cigar Lighter

B.r.1 Diseribucion Board 3 te  Terminal Strip 13

B.Y.4 Terminal Strip 13 to  RH Companion Cigar Lighter
BL.I Distribution Board 11 to lgnition Cail (5%, or +)
BL.2 Distribution Board || to Choke Solenoid

BL.3 Distribution Board 11 te fuel Pumps

BL.4 Fuel/Qil Level Indicatar o Fuet Warning Lamp

BL.5 ‘Lower’ Air Switch 2 ta  Retirculatery Blower Resistance
BL.& ‘Upper' Air Switch 5 to  Heater Flap Actuatar 2

BL.7 Switchbox 3 to  Genarator Warning Lamp
BL.B Weindsereen Wiper Connectar 2 to  Windscreen Wiper Motor
BL.R.I Discribution Beard 4 to  Switchbox 4

BL.R.2 Regulator Connector 11 to  Headlamp Flick Relay CI
BL.WY.[ Switchbox 7 to  RH Flasher Relay C2

BL.w.2 RH Flasher Relay C2 to  LH Flasher Relay C2

BL.¥¥.1 Distribution Board 4 o Headlamp Dipping Switch
BL.G.{ Fuel Tank Rheastat Uaic to  Regulator Connecror 7
BL.G.2 Regulator Cennector 7 ro  Fuel Warning Lamp

BL.B.| ‘Upper” Air Switch 13 to  Evaporater Flap Acwator 2
BL.B.2 LH Flasher Unit ta  LH Flasher Warning Lamp (Spesdomerer
BL.B3 Hand Brake Switch to Regulater Connecror [0
BL.B.4 Regulater Connecear 10 to  Hand Brake Warning Lamp
BR.1 Distribution doard [+ ) to  Charging Flog (-}

BR.2 ‘Upper' Air Swirch |1 to  Fresh Air Blower Resistance
BR.] Yyindscreen Wiper Swiech 5 te Yindscreen Wiper Connectors | and 2
BR.4 Yrindscreen Wiper Cannector § to  Wyindscreen Wiper Mator
BR.5 LH Flasher Unit to  Regulator Connecror |

BR.§ Regulator Connector | to  Terminal Scrip (0

BR.7 Terminal Strip 10 te LH Rear Lamp {Flasher)

BR.8 LH Flasher Unie ro  LH Feg/Flasher Lamp

BR.? Generator F to Regulator F

BR. 10 lgnition Cail (C.B, or —) to  Distributor {Contacr Breaker)
BR.R.1 Generator D te Regulator D

BR.R.2 Regulatar D o Generator Warning Lamp
BR.R.] Regulator D o Thermal Delay Swicch

BR.¥Y.{ Distribution Board (+) o Ammerar

BR.W.1 Ammerer to Switchbox {4}

BR.W.3  Distribution Board {+) to Starter Relay

BR.BL.1 Distribution Board 11 to Switchbox ||

BR.B.1 Fuel /Oil Level Switch o Fuel/Qil Level Indicator
BRA.B.2 Damper Swicch to  Regulater Connecror &

BR.B.3 Regulator Connector § te  Damper Soleacids

P.l Discribution Board (+) to Clock

P.2 Distribution Board (+) ta  Terminat Strip 12

P.J Terminal Strip 12 to Lupggage Boot Lamp

PA Terminal Strip 12 ta  RH Companion Switch

P.5 Terminal Scrip 12 to LH Companicn Switch

P.§ RH Companion Switch to  Roof Lamp Switehes

P.T Windscreen Wiper Switch 2 te Windscreen Wiper Connactor 4
F.B ‘Upper” &ir Switeh 6 to Heater Flap Actuator |

P.9 Flasher Switch o RH Flasher Unit

P.10 RH Flasher Unit ta RH Flasher Relay v |

P RH Flasher Relay ¥¥.1 to  Regulator Connceter 4

P.12 Regulatar Connectar 4 o RH Stop/Flasher Relay ¥v.l
PY.1 Distriburion Board 5 to  Switchbox 5

P.Y.2 Headlamp Flick Fuse ta Headlamp Flick Relay C2
PG ‘Upper' &ir Switch 14 to  Evaporater Flap Actuator 3
P.G.1 Diseribution Board 11 to  Steering Column Conneciar Group
P.G.3 Steering Column Connector Group te Rear Y¥indow De-miscer Swicch
P.G.4 Steering Column Connectar Group to Damper Swiceh

P.G.5 RH Flasher Unit ta  RH Flasher Warning Lamp {Speedometer)
P.G.& Flasher Switch to  Headlamp Flick Retay W.|
P.B.| Distribution Board 11 to  Fuel/Oil Level Indicawor

F.B.2 Fuel/Oil Level Indicator to Oil Pressure Indicator

P.B.3 Oil Pressure Indicator tg Coolant Temperacure Indicator
P.B.4 Coolant Temperature Indicator to “Upper® Air Switch 3

P.B.S Coalant Temperature Indicatar to  'Lower’ Air Swirch 1

P.B.& Starter Qverride Switch to  Regulator Connector 15

P.B.T Regulatar Connectar 15 to  Srarter Relay

P.AS Rear Window De-mister Switch tc  Terminal Strip 15

P.B.Y Terminal Strip 15 to  HRear Window De-mister
P.B.10 LH Coampanion Lamp Switch to LH Companion Lamp

F.B.1] RH Companion Lamp Swicch s RH Companion Lamp

Pl.l Distribution Board 3 te  W¥indscreen Wiper Conncetor 7
Pl.2 Distribution Beard 3 to  ¥¥indscreen Washer Moror A
Pk.3 Distribucion Board 3 o Fuel Filler Door Switch

Pik.4 Headlamp Dipping Switch ta  Regutator Connector 13

Pk.5 Regulater Connecior 13 to  RH Headlamp [Dip)

Pk.& Headlamp Dipping Switch ta  LH Headfamp (Dip)

Ph.7 Flasher Switch te  LH Flasher Unie

Pk.8 LH Flasher Unit te  LH Flasher Relay ¥ |

PL.9 LH Flasher Relay ¥¥ | to  Regulator Connector 3

Pk.1D Regulater Connector 3 to  LH Srop/Flasher Relay Y.l

o.f Yindscreen ¥yiper Connecror 4 to  ¥¥indscreen Wiper Maotor

In addition to the ealour eading, the fallowing symbels are employed throughoue che diagram

— FUSE ~— —EARTH —J} - — CONDENSER

HT —HIGH TENSION (IGNITIQON) CABLE

_1:] - —COMNNECTOR
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WIRING DIAGRAM
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WIRING DIAGRAM
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