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PREFACE

This manual describes the maintenance and overhaul of the
Rolls-Royce range of four, six and eight-cylinder vertical,
horizontal and marine diesel engines and their accessories.

Only those differences between engines that affect fundamental
procedures are mentioned specifically. This should be borne in
mind if details shown in an illustration or in the text are not
identical to the corresponding arrangement on the engine being
serviced.

Rolls-Royce diesel engines have been designed and developed
to give maximum service coupled with minimum maintenance.
Unnecessary dismantling should be avoided, but prescribed
inspections, adjustments and overhauls must never be postponed
for longer than is made absolutely necessary by operating
exigencies.

Should it become necessary, as a result of future development,
to alter a recommended servicing procedure, information on
the new technique will be circulated in a Service Bulletin. On
receipt of such a bulletin the section of the manual affected should
be endorsed to ensure that future procedure will comply with
the latest instructions.

The Service Department of Rolls-Royce Oil Engine Division
is always ready to give advice and assistance whenever servicing
problems occur. Enquiries should always include the engine
type, series and serial number as stamped on the engine data
plate. Enquiries concerning fuel pumps should also include full
particulars as given on the makers’ data plates attached to the
injection pump body, governor housing and lift pump.
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GENERAL INSTRUCTIONS

The general instructions given below cover
essential common procedure, which should be
kept in mind when dismantling or assembling an
engine.

Cleanliness

When an engine component or accessory is
removed precautions must be taken to prevent
dirt entering any exposed apertures. Before
removal operations are commenced, clean the
area in the vicinity of the component to be
removed and immediately after removal blank off
all pipes and adequately cover all openings.

Cleanliness cannot be too greatly emphasized
particularly in respect of the fuel system and every
precaution must be taken to keep dirt out of
working parts during assembly. Pipes should be
washed and blown through immediately before
they are fitted.

Clean all parts thoroughly after they have been
removed and inspect them. Be sure that all
lubricating passages and oil holes are clear and
cover all serviceable parts to keep them clean until
they are installed. Special attention should be paid
to ball and roller bearings to keep out dirt. After
washing and inspection they should be dipped in
light oil and wrapped in clean paper.

Special Tools

Special service tools are provided for specific
jobs and they should be used, when recom-
mended, to save time and prevent damage to
parts. The application of these tools is illustrated
throughout the manual.

Hose Connections

Never break a hose connection by prizing the
hose off with a screwdriver, as this practice causes
damage to the pipe or adapter and ultimately a
leaking joint. The recommended method is to cut
through the hose with a sharp knife and after-
wards cut the ends from the pipe or adapter.
Whenever a hose connection is broken a new hose
should always be fitted. If any difficulty is en-
countered when fitting a new rubber, it may be

lubricated with water, glycol or French chalk, but
never use oil or grease as this is injurious to the
rubber.

Gaskets and Seals

It is false economy to use doubtful gaskets or
seals such as rubber rings. Rubber rings should
always be renewed whenever they are disturbed.

Locking Devices

Used split-pins, locking plates and tab-washers
must never be refitted, they should be scrapped.

Fig.1 Right and wrong methods of locking



The correct method of fitting split-pins and lock-

ing plates is shown in fig. 1; split-pins should be a

good fit in the hole with one leg turned over the

top of the nut and the other down the flat. Locking

plates should be fitted with one end of the plate

bent sharply around the edge of the part and the
other end sharply against the flat of the nut.

When self-locking nuts are removed they should
be scrapped and new nuts fitted. When a new self-
locking nut is fitted, at least one full thread of the
bolt should protrude through the nut when it is
fully tightened.

0il Seals

When installing oil seals, first pack the seal with
‘Vaseline’ and be careful not to cut the rubber on
shoulders or sharp edges and unless otherwise
specified always fit the seal with the wiping edge
inwards to the bearing.

Torque Loadings

When refitting the various assemblies, it is im-
portant that nuts are tightened to the correct
torque loadings when these are specified, other-
wise failures of studs, bolts and joints may result
due to uneven tightening of the nuts. For joints

such as the cylinder head, the tightening should
be done evenly, in stages and in the sequence
recommended so that a uniform pressure is main-
tained across the joint. The torque wrench
GA 238 is recommended, having a range of 35 to
225 Ib. ft. (4.8 to 31.1 kg.-m.).

Unserviceable Units

Unserviceable units should be returned for re-
conditioning with the same parts attached as the
replacement unit and with all apertures blanked
off and joint faces protected. When necessary,

units should be treated internally against corro-
s10n.

Fits and clearances

Tables of fits and clearances are given at the
end of certain sections of this manual. In each
case the dimensions, which are expressed in
inches and decimals of an inch, have been so fixed
that all components falling within the limits laid
down are acceptable for a full period of service.
Parts which are worn beyond these limits must be
classed as unserviceable, but where applicable
they may be submitted for reclamation under the
approved repair schemes.
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SECTION 1

The Rolls-Royce *C” range of 4, 6 and 8-cylinder
four-stroke diesels are liquid cooled and use direct
fuel injection into open combustion chambers. All
engines, whether vertical or horizontal, are
basically similar with the same bore and stroke.

An addition is the Falcon (SF.65) engine. This
is a normally aspirated, 6-cylinder, wet sump
diesel, having a bore of 5 inches (127 mm.), whilst
the ‘C’ range engines have a common bore of
5.125 inches (130.17 mm.). The data for the
Falcon is identical to that for the comparable
6-cylinder model of the “C’ range, except where
otherwise indicated. Other fundamental
differences which affect overhaul procedure are,
that the crankshaft pins and journals are not
nitride hardened and that the valves are smaller.

. DESCRIPTION AND DATA

Engine features

The cylinders are cast en bloc with the
crankcase and carry push-fit wet liners. The liner
flanges are slightly proud of the block face, and
are nipped by the cylinder head gasket to seal the
top; the bottom of each liner is sealed by two
rubber rings. Coolant transfer from the crankcase
to the cylinder head is through brass bobbins
sealed by rubber rings.

Cast aluminium alloy pistons are used with
open cavity combustion chambers in the piston
crowns. Pistons for normally aspirated and
pressure-charged engines have combustion
chambers of different volume to vary the com-
pression ratio. Three compression rings and one
scraper ring are fitted above the gudgeon pin; for

Fig. 1 Normally aspirated wet sump engine 7
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Fig. 2 Supercharged engines
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certain applications a delayed action scraper ring
is fitted in the groove below the gudgeon pin.

The chrome molybdenum crankshaft is nitride
hardened and is statically and dynamically bal-
anced. It is drilled for pressure lubrication to the
main and connecting rod bearings and incorporates
centrifugal sludge traps. End thrust is controlled
by washers at each side of the centre main bear-
ing. Main and connecting rod bearings are pre-
finished, steel-backed with lead-indium bearing
surfaces. Connecting rods are drilled longitudinally
for pressure lubrication to the gudgeon pin bear-
ings and small transverse holes from the main
drilling spray oil on to the cylinder walls.

The camshaft is low mounted in the crankcase
and is driven by spur gearing from the crankshaft
pinion. Overhead valves, push-rod operated from
the camshaft, are carried in detachable cast-iron
cylinder heads. Valve seat faces and stem tips are
stellited to minimize wear. For high-powered
engines, sodium-filled exhaust valves are fitted to
assist cooling.

Induction and exhaust systems

Air is ducted to the engine inlet manifold
through large capacity dry or oil bath air cleaners.
Most marine engines, other than turbocharged,
have an engine-mounted combined cleaner and
absorption silencer.

Pressure charging is either by a positive
displacement supercharger or by an exhaust gas
turbo blower, and charge-coolers are usually
fitted to extract the heat from the pressurized
charge.

Exhaust manifolds on marine and railway
traction engines are jacketed and circulated with
engine coolant to assist silencing.

COMPANION PUBLICATIONS

T.S.D. 802
T.S.D. 802A

Operator’s Handbook
Special Equipment Handbook

Operator’s Handbook —
marine engines T.S.D. 812

Service Bulletin Manual T.S.D. 810

GI96

Fig. 3 Turhocharged semi-dry sump engine
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Fig. 4+ Supercharged marine engine

Fig. 5 Horizontal engine
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RORE
C4, Cé and C8
Faicon (SF.65)

STROKE
All engines

TOTAL SWEPT VOLUME
4
ca
(o] .
Falcon (SF.63)
COMPRESSION RATIO
Normally aspirated C4, C6 and C§
r\"orm;f-{v aspirated Falcon (SF.63)
Supercharged C4. C6 and C8

Turbocharged C4, C6 and C8, 2-valve head
Turbocharged C4, C6 and C8, 4-valve head

VALVE TIMING
Inlet valve opens
Inlet valve closes
Exhaust valve opens
Exhaust valve closes
VALVE TAPPET CLEARANCE
(Engine hot or cold)
Inler and exhaust

FUEL INJECTION TIMING ..
FUEL INJECTION PRESSURE
FIRING ORDER

4-cylinder

6-cylinder

S-cylinder
DIRECTION OF ROTATION

APPROXIMATE WEIGHTS (Dry)
4-CYLINDER VERTICAL

Normally aspirated

Supercharged

Turbocharged

5.125 in. (130.175 mm.)
5.000 in. (127.000 mm.)

6.000 in. (152.4 mm.)

4951 cu. in. (8.1 litres)
742.64 cu. in. (12.17 litres)
990.19 cu. in. (16.2 litres)

. 706.8 cu.in. (11.58 litres)

16 to 1
17 to 1
14 101
14 to 1
15tol

12 deg. before T.D.C.

50 deg, after B.D.C.

o 60 deg. before B.D.C.
e o 19 deg. after T.D.C.

0.010in. (0.254 mm.)
.. As stamped on engine nameplate

175 atmospheres

1.3,.42
1,4.2,6,3,5
- 1,6,2,5.8, 3, 7.4

Anti-clockwise, viewed on flywheel

LB. KG.
2,080 943
2,200 993
2,170 984

5
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4-CYLINDER MARINE-
Normally aspirated

Supercharged

6-CYLINDER VERTICAL
Normally aspirated
Supercharged
Turbocharged

6-CYLINDER HORIZONTAL
Normally aspirated
Supercharged
Turbocharged

6-CYLINDER MARINE
Normally aspirated
Supercharged
Turbocharged

6-CYLINDER COUPLED POWER PACK
Normally aspirated

Turbocharged

8-CYLINDER VERTICAL

Normally aspirated
Supercharged

Turbocharged

8-CYLINDER HORIZONTAL
Normally aspirated
Supercharged
Turbocharged

B-CYLINDER MARINE
Normally aspirated
Supercharged
Turbocharged

8-CYLINDER COUPLED POWER PACK
Normally aspirated

Turbocharged

2,960
3,050

2,500
2,800
2,700

2,460
2,580
2,500

3,010
3,400
3,300

7,340
7.460

3,100
3,400
3,310

3,220
3,340
3,250

4,650
4,820
4,760

8,400
8,630

1,343
1,383

1,134
1,270
1,225

L1116
1,170
1,134

1,365
1,542
1,497

3,329
3,384

1,406
1,542
1,501

1,461
1,515
1,474

2,109
2,186
2,159

3,810
3914

(
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FUEL SYSTEM
FUEL i Y, G

PRESSURE (lift pump delivery at engine idling)
C.A.V. injection equipment

Simms injection equipment

INJECTION PUMP

Sce table, page 13

10to 12 p.s.i. (0.7 to 0.85 kg. cm.?)
5 to 8 p.s.i. (0.35 to 0.56 kg. cm.?)

C.AV. type ‘N’ or ‘NN’ with mechanical

or hydraulic governor suitable for engine

application

Simms type ‘SPE’ with mechanical governor

INJECTORS i s ve : . .. C.A.V. or Simms, long holder, multi-hole

MAIN FILTERS
PRIMARY FILTER

LUBRICATION SYSTEM

APPROVED OILS ..
SUMP CAPACITY (approx.)

4-cylinder, wet sump

6-cylinder, wet and semi-dry sump

6-cylinder, dry sump

8-cylinder, semi-dry sump

6-cylinder, horizontal

&-cplinder, horizontal

PRESSURE (at working conditions)

C.A.V. or Purolator, paper expendable elements

Purolator non-expendable

See table, page 12

5 Imperial gallons (23 litres)
6.5 Imperial gallons (29 litres)
7.5 Imperial gallons (34 litres)
7.0 Imperial gallons (32 litres)
7.5 Imperial gallons (34 litres)

8 Imperial gallons (36 litres)

MiniMUM FOR Maximum
CONTINUOUS OPERATION
4-cylinder engines o . s ai 20 p.sii. 70 p.s.i.
(L4 kg. em.?) (4.9 kg. cm.?)
6-cylinder engines
Gauge conmnected to oil distribution block on
crankecase
Normally aspirated . - . 20 p.s.i. 70 p.s.i.
(1.4 kg. cm.?) (4.9 kg. cm.?)
Supercharged .. i3 i v i 20 p.s.i. 60 p.s.i.
(1.4 kg. cm.?) (4.2 kg. cm.?)
Turbocharged . . - . - 30 p.s.i. 60 p.s.i.
(2.1 kg. cm.?) (4.2 kg. ecm.?)
Gauge connected to filter header bracket 30 p.s.i. 80 p.si.
(2.1 kg. cm.?) (5.6 kg. cm.?)
8.cylinder engines i ' - . 30 p.s.i. 80 p.s.i.
(2.1 kg. cm.?) (5.6 kg cm_?)
FILTERS .. & i g N i 5y s Full low, expendable elements

7
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COOLING SYSTEM

RECOMMENDED COOLANT

CLEANING AGENTS

THERMOSTAT = = i i

SEA-WATER PUMP (Marine engines)

See Section 18A

See table, page 12

Bellows or wax type

Gilke’s (shaft driven), Jabsco (belt driven)

ELECTRICAL EQUIPMENT

STARTER MOTOR

DYNAMO

TACHOMETER GENERATOR

Vertical and marine engines

& and 8-cylinder horizontal railcar traction engines

C.A Y. or Simms, 5} or 6 in. (13.97 or
15.24 em.) dia, S.AE3 flange or spigot
mounted

C.AV. or Simms, 5, 54 or 7in. (12.7, 13.97 or
17.78 cm.) dia., 24 or 32-velt

Smith's, type RSC.10A

Smith's, type ‘M’

AUXILIARY EQUIPMENT

AIR COMPRESSOR

d-cvlinder vertical engine

6 and S-cylinder vertical engines ..

fi-cylinder horizontal railcar traction engine
&-cylinder horizontal railcar traction engine

EXHAUSTER

Clayton Dewandre 10 or 15 cu, ft. per min.
Belt or shaft-driven

Clayton Dewandre 10 or 15 cu. ft. per min.
or

Bendix-Westinghouse TU-FLO 500. Belt or
shaft-driven

Clayton Dewandre type 283/3. Belt-driven
Westinghouse type El5. Gear-driven

Clayton Dewandre, rotary type

MARINE GEARING DATA
M.R.F.10 3B, M.R.F.16B, M.R.F.16/1B and M.R.F.21/B
REVERSE AND REDUCTION GEARING

MANUFACTURER . s

Self-Changing Gears Ltd., Coventry, England

TYPE
M.R.F.I0 3B o5 .14, 2 or 3:1 reduction, forward and reverse. Hydraulic operation
M.R.F.I6B .. : .14, 2, 3 or 4:1 reduction, forward and reverse. Hydraulic operation
MRFI16/18 i . 14, 2, 3 or 4:1 reduction, forward and reverse, Hydraulic operation
M.R.F21/B Similar to M.R.F.10 3B, but with large cooler fitted

L
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MAXIMUM RATING
M.R.F.10 3B and M.R.F.21/B
Ahead
Astern
M.R.F.16B
Ahead
Astern
M.R.F.16/1B
Ahead
Astern
WEIGHT (Dry)
M.REIO3Band M.R.F. 21/B
M.RF.I6B
M.RF.16/1B
LUBRICATION
OPERATING OIL
OPERATING OIL PRESSURE
M.RF.I03Band MR F21/B
M.RF 168 .
M.R F.16/1B
OIL CAPACITY
MR FI03Band M.R.F.21/B
MR F.16B ..
M.R F.16/1B

THORNYCROFT TYPE B

600 1b. ft. (82.95 kg.-m.) at 1,800 r.p.m., input shaft
500 Ib. ft. (69.13 kg.-m.) at 1,500 r.p.m., input shaft

950 Ib. ft. (124.43 kg.-m.) at 1,800 r.p.m., input shaft
840 Ib. ft. (116.13 kg.-m.) at 1,200 r.p.m., input shaft

1,200 1b. ft. (165.91 kg.-m.) at 1,800 r.p.m., input shaft
1,000 Ib. ft. (138.25 kg.-m.) at 1,200 r.p.m, input shaft

414 1b. (188 kg.) approx.
820 Ib. (372 kg.) approx.
840 Ib. (381 kg.) approx.
. Automatic from pressure control system

Engine lubricating oil S.A E30

90 p.s.i. (6.3276 kg. cm.?)
85 p.sd. (5.9761 kg. cm.?)

100 p.s.i. (7.0307 kg. em.?)

40 pints (22.8 litres) approx.
35 pints (20 litres) approx.

40 pints (22.8 litres) approx.

REVERSE AND REDUCTION GEARING

MANUFACTURER

TYPE

MAXIMUM RATING

Ahead and astern
WEIGHT (dry)
LUBRICATION
OPERATING OIL |
OPERATING OIL PRESSURE

OIL CAPACITY

Transport Equipment (Thornycroft) Ltd., Caversham, Reading,
England

1, 1. 2, 24, 3 or 3}:1 reduction, forward and reverse. Hydraulic
operation

8OO Ib. ft. (110.605 kg.-m.) at 2,200 r.p.m.. input shaft
750 1b. (340 kg.) approx.

. Automatic from pressure control system

As engine lubricating oil

100 to 110 psi (7.03 to 7.73 kg. em ?)

. 24 pints (14 litres) approx.

9
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HYC REVERSE AND REDUCTION GEARING

MANUFACTURER

TYPE

EC-6900 ..

EC-7700
10100
10300
10800

RATING

Light, e.g. pleasure boats
Medium, e.g. work boats

Continuous heavy, e.g. tugs

Type of duty

WEIGHT (Dry)

EC-6900
EC-7700
10100
10300
10800

LUBRICATION

OPERATING OIL

OPERATING OIL PRESSURE

OIL CAPACITY

EC-6900
EC-7700
10100
10300
10800

Capitol Gear Inc. (Auto Engine Works Inc.), 349 North Hamline
Avenue, 5t. Paul 4, Minnesota

14, 2, 24 or 3:1 reduction, forward and reverse. Hydraulic operation

3,34, 4 or 4} :1 reduction, forward and reverse. Hydraulic operation

‘14, 2 or 24:1 reduction, forward and reverse. Hydraulic operation

3, 34, 4 or 44 reduction, forward and reverse. Hydraulic operation

5 or 6:1 reduction, forward and reverse. Hydraulic operation

Max. permissible input torque at rated speed
990 1b. f1. (136.87 kg.m.) at 1,800 r.p.m.

875 Ib. ft. (120.97 kg.m.) at 1,800 r.p.m.

840 Ib. ft. (116.13 kg.m.) at 1,800 r.p.m.

7101b. (322.05 kg.) approx.
875 1b. (396.90 kg.) approx.
750 Ib, (340.19 kg.) approx.
915 1b. (415.03 kg.) approx.
. 1,050 1b. (476.28 kg.) approx.

Automatic from pressure control system
Engine lubricating oil S.A.E.30

135t0 175 p.s.i. (9.4914 to 12.3037 kg.cm.?)

24 pints (14 litres) approx.
28 pints (16 litres) approx.
24 pints (14 litres) approx.
28 pints (16 litres) approx.
30 pints (17 litres) approx.

L
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R.R.D.3 REVERSE AND REDUCTION GEARING

MANUFACTURER
TYPE
LUBRICATION .
OPERATING OIL ..

OPERATING OIL PRESSURE
Ahead position
Stop position
Lock position

Astern position

OIL CAPACITY

Messrs. Mathway Marine Ltd., Hamble, Southampton
1 or 2.04:1 reduction, forward and reverse. Hydraulic operation
Automatic from pressure control system

Engine lubricating oil, S.A.E.30

. 45 to 55 p.s.i. (3.16 to 3.86 kg.cm.?)
.. 120 psi. (8.4 kg.cm.?)
. 100 to 110 p.si. (7.0 to 7.7 kg.cm.?)

90 to 100 p.si. (6.3 to 7.0 kp.cm.?)

28 pints (16 litres approx.)

M.F.27 REDUCTION GEARING

MANUFACTURER

REDUCTION
T'wo-gear type

Annulus type
MAXIMUM RATING
WEIGHT (Dry)
LUBRICATION
LUBRICATING OIL

OIL CAPACITY

Self-Changing Gears Ltd., Coventry, England

I, 14,2, 3,438 or 4.7:1. Mechanical operation
2.3, 4,432 or 4.7:1. Mechanical operation

700 1b. f1. (96.78 kg.m.) at 2,200 r.p.m., input shaft
730 1b. (331 kg.) approx.

Splash

Engine lubricating oil S.A.E.30

13 pints (7.4 litres) approx.

11
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COOLANT, FUEL, LUBRICANTS AND INHIBITORS

Material Manufacturer Brand or Specification
COOLANT ANTI-FREEZE AND Various See Section 1BA
INHIBITING. PREPARATIONS
Coolant pump bearing grease Esso Multi-purpose grease H or
T.S5.D. 807
Shell Retinax A
Mobil Mobilgrease MP
RE Energrease L.S.2
Regent Caltex Multifak 2
Wakefield Castrolease LM
Sea-water pump bearing grease Shell Alvania 2
Cooling system cleaning agent I.C.L. Ltd. Lissapol N. Recommended

Sea-water heat exchanger
cleaning agent

ENGINE LUBRICATING OIL

Glover's (Chemicals) Ltd.

Clensol Ltd.

strength 1%

Texofor F. Recommended
strength 0.25%

‘Clensol’ inhibited acid

Three groups of oil are recommended and should be used according to engine power rating
and class of fuel as specified in the table.

Group . Ordinary good quality heavy duty oil with detergent additives to British
Specification DEF 2101B or U.S, Specification MIL-L-2104A.

Group 2. Series 1T 0il. As Group 1 but with increased detergent and anti-wear properties.

Group 3. Series [1I oil or U.S, Specification MIL-L-45199. As Group 2 but with even higher
additive content. These are now superseding Series 11 oils.

Engine Rating Using Class "A” fuel Using Class "B fuel
b.h.p. B.S. 2869:57 B.S, 2869:57
d-cylinder engines
Up to 133 Group I, 2 or 3 Group 2 or 3
Over 133 Group 2 or 3 Group 3
6 cylinder engines
Up to 200 Group 1, 2 or 3 Group 2 or 3
Over 200 Group 2 or 3 Group 3
8-cylinder engines
Up to 266 Group 1, 2 or 3 Group 2 or 3
Over 266 Group 2 or 3 Group 3
Temperatures

Use S.A_E.30 if the ambient temperature is above 20 deg.F. (-7 deg.C.) and S.A.E_10 in lower
temperatures. ln engines for which Group 1 oils are recommended, 5.A.E.20 may be used
in temperate climates where the ambient temperature is always between 10 and 90 degF.

(~12 and 32 deg.C.).

continued
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Material Manufacturer Brand or Specification
FUEL B.S.2869:57 Class ‘A’ or ‘B’, Cetane No. 45 minimum
INHIBITORS
Exhaust and Shell Chemicals V.P.I. 260 Powder

induction systems
External parts of engine

Fuel system

Internal paris of engine
and air compressor

STORAGE DESICCANT

Note: The following recommended lubricants are based on the latest information available,
and should be used in preference to those recommended in the sections of this manual

whenever differences occur

AIR STARTER (Ingersol-Rand)
Gearcase and bearing grease

Drive end bush oil

AIR STARTER (Williams and
James)

Crankcase oil
Distributor valve paste

DYNAMO (C.A.V. and Simms)
Bearing grease

FLUIDRIVE COUPLING
(Vulean Sinclair)

Fluid
Rear bearing grease

Esso

Mobil
Regent
Shell
Wakefield
Esso
Mobil
Regent
Shell
Wakefield'

Recommended grade of n

Crossfield

Shell
B.P.

Williams and James
(Engineers) Ltd.

Shell
Mobil
B.P.
Esso

Shell
Shell
Mobil

ormal engine lubricating oil

-Engine lubricating oil

Rustban 381
Mobil-Kote 601
Rustproof compound L
Ensis 256 fluid

Rustilo 12

T.8.D. 815 il

Certrex 1102

Caltex 300 burning oil

Fusus A oil

Injector test oil No. 3

Sorbsil

Retinax A
Energrease LS.2
Engine lubricating oil

Anti-scuffing paste

Retinax A

Mobilgrease MP
Energrease N.3
Multigrease H or T.S.D.807

Tellus 29 oil
Alvania 3
Mobilgrease No. 3

continued
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Material Manufacturer Brand or Specification
FLYWHEEL CLUTCH
(Borg and Beck)
Release lever needle bearing Duckham Keenol grease Q.2295
grease
Spigot bearing in engine Various As listed for coolant pump
flywheel bearings
HYDRAULIC PUMP (Hamworthy)
Operating fluid Shell Tellus 27 oil
HYDRAULIC STARTER
(Berger)
Operating fluid Shell Clavus 17 or Donax A.1
Mobil Mobil shock absorber light
Wakefield Castrol ‘Shockol’
Regent Caltex Capella AA
B.P. Energol SA light
JOCKEY PULLEY
Bearing grease Various As listed for coolant pump
bearings
POWER TAKE-OFF CLUTCH
(Rockford)
Release mechanism and shaft Shell Retinax A
bearing grease
B.P. Energrease C.3
POWER TAKE-OFF CLUTCH
(Twin Disc)
Release mechanism and shaft Shell Retinax A
bearing grease
B.P. Energrease LS.2
RADIATOR FAN
Bearing grease Various As listed for coolant pump
bearings
STARTER MOTOR (C.A.V.)
Drive.end bearing oil Shell S.A.E.20 oil
Clutch plate grease Shell Nerita 3
B.P. Energrease N.3
STARTER MOTOR (Simms)
Push rod and trip mechanism oil Shell Dervoil (light)
Drive spring, armature bearing Regent Regal Caltex Starfak Special
bushes, commutator-end ball
bearing and nose bearing grease
TACHOMETER GENERATOR
(Smith's)
‘M’ generator bearing grease Esso Firmax 1
R.S.C. generator bearing grease Esso P38
Flexible drive Esso Aviation General Purpose

Grease No. 1
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SECTION 2

STORAGE AND TRANSIT

STORAGE

Before an engine is placed in storage it must be
adequately protected against internal and external
corrosion. The anti-corrosion treatment neces-
sary will depend on the anticipated length of the
storage period, the climatic conditions in which
storage will take place, and on whether the engine
is to be stored in a packing case or installed in a
vehicle. Suitable anti-frost precautions will also
be necessary when an installed engine is to be
stored under climatic conditions in which
temperatures below 0 deg.C. (32 deg.F.) are likely

to occur.

No internal or external anti-corrosion treatment
is necessary when an engine is to stand for periods
of up to seven days.

When an engine is placed in temporary storage
for a period of up to one month no external
treatment is necessary, but to prevent internal
deterioration the engine must be either hand
turned at least two revolutions once every seven
days if it is not installed in a vehicle, or run until
normal oil and coolant temperatures are reached
once every seven days if it is installed.

Before being placed in storage for a period
longer than one month, an installed engine must
be internally inhibited and subjected to external
protective treatment. A non-installed engine must
be either internally inhibited and subjected to
external protective treatment, or internally in-
hibited and enclosed in a sealed exhausted
polythene bag containing silica gel desiccant. The
latter method is recommended, particularly when
an engine is to be stored under humid climatic
conditions. The external protective treatment
must be repeated after every twelve months of
storage on an installed engine and on a non-
installed engine which is not stored in a polythene
bag.

Vapour phase inhibitor (V.P.L)

Protection of certain parts of the engine is
simplified by the use of V.P.I. 260 powder, which
produces a vapour which combines with any
water vapour present to render it non-corrosive.
When used in sealed induction and exhaust mani-
folds the air will remain saturated with this pro-
tective vapour until the powder becomes
dissipated, when a new quantity should be used.
A powder gun similar in type to those used
by horticulturists should be used for injecting the
powder.

V.PI. 260 powder is obtainable from Shell
Chemicals Ltd., Distributors, 112, The Strand,
London, W.C.2.

STORAGE PROCEDURE

INSTALLED ENGINES

The following instructions apply to engines
which are to be stored in the vehicles in which
they are installed.

Cooling system

Whenever possible the vehicle should be stored
with the cooling system completely filled, i.e. with
no air space left above the coolant in the radiator
header tank.

If the cooling system is already filled with
a mixture of approved inhibited ethylene glycol
and water when a vehicle is received for storage,
test the specific gravity and the acidity of the
coolant as described in Section I18A. If the tests
are satisfactory, and the strength of the mixture
is adequate for the lowest temperature likely to be
encountered during the storage period, the coolant
should be left in the system. If the tests are un-
satisfactory, drain the system and refill with fresh
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coolant mixture of an adequate strength and to the
same formulation as that drained from the system.

If a vehicle is received for storage with the
cooling system filled with a mixture of approved
inhibitor and water, the existing coolant should be
left in the system provided that temperatures
below 0 deg.C. (32 deg.F.) will not be encountered
during the storage period. If freezing tempera-
tures are likely to occur the inhibited water must
be drained and the system refilled with an
approved inhibited ethylene glycol/water mixture
of adequate strength and to the same formulation
as the drained inhibitor.

If a vehicle is received for storage with the
cooling system filled with untreated water, and if
temperatures below 0 deg.C. (32 deg.F.) will not
be encountered during storage, pour into the
water an approved inhibitor. If freezing tempera-
tures are likely to occur during the storage period
the water must be drained and the system filled with
a mixture of approved inhibited ethylene glycol
and water.

See Section 18A for particulars of inhibited
coolant and filling instructions.

If for any reason a vehicle must be stored with
the cooling system drained, add soluble oil to the
existing coolant before the engine is run for
inhibiting purposes, and drain the system on com-
pletion of the final run. A list of recommended
soluble oils and mixture strengths is given in
‘Engine Data’.

Internal inhibiting

Start the engine and run it until normal work-
ing temperatures are reached. Stop the engine and
drain all the lubricating oil from the sump while
the engine is still hot. Refit the sump drain plug
or plugs and fill with clean engine lubricating oil
to the ‘MAX” mark on the dipstick. Remove the oil
filters from the filter header bracket, pour off the
oil, renew the elements, refill with clean engine
lubricating oil, and refit the filters to the header
bracket. The lubricating oil to be used should be
that recommended for service operation of the
engine.

2
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Remove the oil level and filler plugs from the
fuel injection pump and governor casing, syphon
out the oil, refill with clean engine lubricating oil
and refit the plugs.

Connect the fuel lift pump to a supply of
inhibiting fuel oil. A list of recommended
inhibiting fuel oils is given in ‘Engine Data’.

Start the engine and run at 800 to 1,000 r.p.m.
under no load for 30 minutes to ensure complete
circulation of the clean engine lubricating oil
throughout the engine.

Stop the engine and allow it to cool. Drain the
lubricating oil if necessary to comply with local
storage orders or transportation regulations, other-
wise the oil should be left in the engine sump and
in the fuel pump and governor.

If the engine has been finally run with soluble
oil in the coolant, drain the cooling system. In
all other cases top up the system so as to
completely fill the radiator header tank.

Blank off the radiator pressure-vacuum valve
outlet or radiator overflow pipe, as applicable.

Remove the starter motor and hand turn the
engine through at least eight revolutions to ensure
that an oil film is left on the cylinder bores above
the pistons. At the same time paint the teeth of
the flywheel starter ring with an approved
protective oil through the timing aperture. A list
of approved protective oils is given in ‘Engine
Data’.

Disconnect the inhibiting fuel oil supply to the
fuel lift pump and reconnect the pump inlet to the
vehicle fuel supply pipe.

Seal the fuel pump governor casing breather
with waterproof adhesive tape and secure the
speed control lever in the *no fuel’ position. Fit
blanking caps to the fuel pump drains.

On supercharged engines remove the plug from
the centre of the induction manifold, inject one
gramme of V.P.I. 260 powder into the manifold,
and refit the plug. Disconnect the hose at the
supercharger inlet, inject one gramme of V.P.IL

L
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260 powder into the supercharger, and remake the
hose connection.

On unsupercharged engines disconnect the hose
at the inlet branch on the induction manifold,
inject two grammes of V.P.I. 260 powder in the
manifold, and remake the hose connection.

Disconnect the exhaust pipe at the manifold
joint, inject two grammes of V.P.I. 260 powder
into the exhaust manifold, and blank off the outlet
port in the manifold with an end cover OE.4011.
Do not reconnect the exhaust pipe to the
manifold.

External protective treatment

Paint the pinion and splined shaft of the starter
motor with an approved protective oil. Refit the
motor to the engine.

Remove the driving belts from the dynamo
pulley. Wrap the dynamo, starter motor and
tachometer generator ‘in situ’ in moisture-proof
wrapping and seal the wrappings with waterproof
tape.

If the engine is fitted with wet-type air cleaners,
remove the pre-cleaners from the air cleaners and
blank off the exposed air inlets. Seal with
waterproof tape.

If the engine is fitted with dry-type air cleaners,
seal the air inlet holes in the base of the containers
with moisture-proof adhesive tape.

Remove the crankcase breather filter and blank
off the breather pipe with the plug OE.4150.

Wrap the pre-cleaners and the breather filter in
moisture-proof wrappings and seal the wrappings
with waterproof tape.

Treat all rubber pipes, hose connections and
belts with French chalk.

Clean the engine externally and remove any
signs of corrosion. Liberally coat the control
linkage with low temperature grease and paint all
external machined and unpainted surfaces with a
recommended protective oil.

Labelling of stored engines

Attach labels in prominent positions on the
engine and in the driving cab of the vehicle,
stating:

1. Whether the cooling system is empty or full,
and whether or not soluble oil has been
used in the cooling system. If soluble oil
has been used, stress the need for cleaning
out the system with ‘Lissapol N’ or “Texofor
F’, as described in Section 18A, before
refilling the system with an approved coolant.

2. The brand and formulation of the inhibited
ethylene glycol or water inhibitor which is
in the cooling system if it has not been
drained, or which was used in the system
prior to draining if the system is empty.

3. Whether or not the engine oil sump, injec-
tion pump and governor have been drained
of engine lubricating oil.

4. That the exhaust manifold has been blanked
and is disconnected from the exhaust pipe.
The label should also indicate that the speed
control lever is secured in the ‘no fuel’
position.

5. The date (in full) on which the engine was
inhibited. This information is necessary for
re-inhibiting record purposes.

NON-INSTALLED ENGINES

The procedure for inhibiting a non-installed
engine is substantially the same as that for an
installed engine. The engine running can be
carried out immediately after the acceptance
test, thus dispensing with the initial running before
changing the lubricating oil. Soluble oil in an
approved strength should be used in the coolant
for the inhibiting run.

If the engine is to be stored in a polythene bag,
no external protective treatment is necessary. If
a polythene bag is not being used, paint the
splined bore of the clutch driven plate, the clutch

release lever plate, the engine mounting faces and
the joint face of the clutch housing with an

3

Section 2




ROLLS-ROYCE OIL ENGINES

approved protective oil. Avoid the use of a spray
gun in the vicinity of the clutch as the protective
oil is detrimental to the clutch linings. When
electrical components such as ammeters, volt-
meters and switches are fitted, all terminals should
be coated with petroleum jelly or lanolin.

“Place a label on the engine stating that soluble
oil was used in the cooling system before it was
drained, and indicating whether or not the engine
sump, fuel pump sump and governor casing were
drained prior to storage. The date (in full) on
which the engine was inhibited must be clearly
indicated for re-inhibiting record purposes if the
engine is not to be stored in a polythene bag.

Sealing an engine in a polythene storage bag

Inhibit the engine internally as described in the
storage procedure for installed engines. No
external protective treatment is necessary, but all
hose connections, pipe ends, breathers and other
orifices must be blanked.

Place the base of a suitably sized polythene bag
over the base of the engine crate, taking care not
to tear the plastic on the engine securing bolts,
and roll the slack sides of the bag around the base
of the crate. Cut holes in the base of the bag just
sufficiently large to accommodate the engine
securing bolts, and fit suitable felt pads over the
bolts and bag so that the engine bearers will not
rest on the polythene. Polythene storage bags are
obtainable from W. Griffiths and Son, N.A. Clare
Street, Cardiff.

Lower the engine carefully on to the securing
bolts, and fit and tighten the securing nuts.

Distribute eight one-pound (0.45 kg.) bags of
silica gel basic desiccant in secure positions
around the engine, and hang a safety indicator
colour change humidity card in a prominent
position on the engine. Suitable bags of desiccant
are obtainable from Joseph Crossfield and Sons
Limited, Warrington, England.

Pack any accompanying parts such as engine
breather and air pre-cleaners and a bag of
desiccant in a suitable moisture-proof container
and place the container on the base of the
polythene bag.

4
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Scatter a liberal quantity of V.P.I. 260 powder
(about seven handfulls) over the base of the bag,
and dust the injection pump with an additional
handful of the powder.

Bring up the sides of the bag around the engine
until the top edges meet. Seal the open top end of
the bag by the simultaneous application of heat
and pressure, leaving a slot about 2 in. long un-
sealed for the insertion of an air exhauster tube.
Suitable ‘Pyramid’ electrical sealing equipment
can be obtained from A. H. Bland (Engineers)
Ltd., Hayes, Middlesex.

Insert a tube connected to a suitable air
exhausting pump into the slot in the top of the
bag and slowly exhaust the air until the bag
collapses around the engine. Remove the pipe
and seal the slot without allowing air to re-enter
the bag.

Lower the lid of the crate over the engine and
secure it to the base. The lid of the crate should
be lined with two-ply moisture-proof toughened

paper.

The lid of the crate should be removed and the
safety indicator checked weekly during the first
three weeks of storage and thereafter at three-
monthly intervals. The indicator is easily visible
through the polythene. Should the colour change
from blue (‘safe’) to red (‘unsafe’) the probable
cause will be a split in the polythene bag, in which
case the desiccant should be changed and the bag
repaired, re-exhausted and re-sealed. Should the
indicator then not change to blue the engine must
be removed from the bag, inspected, cleaned,
re-inhibited and re-packed in a new bag.

PREPARING A STORED ENGINE
FOR RUNNING

The following instructions give the procedure
for preparing an installed inhibited engine for
running. Non-installed engines need not be pre-
pared for running until after they have been
installed, after which the procedure prior to
running is the same as that described for an
installed engine.
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Fig. 1

Engine prepared for secaling in polythene storage bag

ig. 2 Sealing the polythene storage bag
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Fig. 3 Storage bag exhausted and sealed

Remove the blanking cap from the radiator
pressure-vacuum valve or overflow pipe. By
reference to the storage label attached to the
engine, ascertain the contents of the cooling
system and if necessary top up as required with
an approved ethylene glycol solution or inhibited
water to the same formulation as that already in
the system.

If the engine has been stored with the cooling
system drained, thoroughly clean the system as
described in Section 18A to remove all traces of
soluble oil before filling with an approved coolant.

By reference to the storage label, ascertain
whether the engine sump, fuel injection pump
sump and governor casing were drained prior to
storage. If necessary, fill the injection pump sump
and the governor casing, if mechanical type, with
engine lubricating oil. See Operator’s Handbook

6
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for specific instructions. Remove the sealing tape
from the governor breather and unlock the speed
control lever. Remove the blanking caps from the
fuel pump drains.

Fill the engine sump with the recommended
lubricating oil up to the ‘MAX’ mark on the
dipstick.

Remove the blanking plug from the outlet port
of the exhaust manifold and connect up the
manifold to the vehicle exhaust pipe.

If the engine is fitted with wet-type air cleaners
remove the air cleaner oil baths, ensure that they
are filled with clean engine lubricating oil up to
the pressed rib around the bath, and refit the
baths to the cleaners. Remove the sealing tape
from the air inlets, wash the pre-cleaners in
petrol and fit them over the air inlets.

C
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Fig. 4 T}'picn] method of parking for lrunﬂportatinn
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If the engine is fitted with dry-type air cleaners,
remove the sealing tape from the base of the
containers.

Remove the plug from the end of the crankcase
breather pipe and fit the breather.

. Remove the moisture-proof wrappings from
the dynamo, starter motor and tachometer
generator. Refit the dynamo driving belts and
adjust to the correct tension.

Start the engine and run at moderate r.p.m.
under no load for about 20 minutes.

TRANSIT OVERLAND

Before an engine is transported by road it
should be internally inhibited against corrosion,
and all hose connections, pipe ends, breathers
and other orifices on the engine and the open ends
of all accompanying loose parts fitted with
suitable blanks. Crating of the engine is not
necessary for a short journey, but it must be
adequately covered with tarpaulin to exclude dust
and moisture.

TRANSIT OVERSEAS

Installed engine

Before being shipped overseas an engine
installed in a vehicle must be internally inhibited
and externally protected against corrosion, as

8
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described in the storage procedure for an installed
engine.

When a vehicle is driven to the docks under its
own power the inhibiting must not be carried out
until the services of the engine have been finally
dispensed with.

It is preferable that the inhibited ethylene glycol
mixture or inhibited water be left in the cooling
system, but it may be drained off if necessary to
comply with shipping regulations, in which case
soluble oil in an approved strength must be added
to the coolant prior to the final run before the
system is drained. A label to this effect must be
attached to the engine.

Remove the crankcase breather filter and seal
the end of the breather pipe with the plug OE.4150.

Wrap the crankcase breather and the air pre-
cleaners and pack them with any other loose parts
accompanying the vehicle.

Non-installed engine

Before being shipped overseas an engine which
is not installed in a vehicle must be inhibited
internally as described in the storage procedure
for a non-installed engine. The engine and
accompanying loose parts must then be sealed in
an exhausted polythene bag and crated as
described in *Sealing an engine in a polythene
bag’. The crate should be lined with two-ply
moisture proof toughened paper.
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SECTION 3

.. FAULT DIAGNOSIS

The possible causes of a fault which may develop in the engine
are listed in the following chart in order of likelihood and the
operator is advised to work through the items in the sequence

laid down.

SYMPTOM OR CONDITION

POSSIBLE CAUSE

ACTION

REFER TO

1.

FAILURE TO START
Starter will not turn engine

Engine will not fire (even
after excess fuel device has
been operated)

FAILURE TO PICK UP

MISFIRING

OIL PRESSURE LOW

(Relatively sudden pressure
drop as opposed to progres-
sive drop due to worn

hearings)

Discharged battery, faulty
starter circuit, defective
starter motor

Starter pinion will not
engage

Loss of air pressure (air
starter)

Leaking pipe joints
(handraulic starter)

No fuel at injectors

Air in fuel system

Fuel filters choked

Water mixed with fuel
Faulty lift pump

Air cleaners choked

Fuel pump timing incorrect
Faulty injection pump

Faulty fuel supply

Faulty fuel lift pump
Air cleaners choked
Faulty fuel injectors

Air in fuel system
Fractured injector feed pipe
Faulty injector

Incorrect tappet clearances
Faulty fuel injection pump

Low oil level

Faulty oil pressure gauge
Oil filters choked
Faulty relief valve

Qil temperature high

Check voltage at starter motor
terminals. If satisfactory, change
starter motor. If no voltage, check
battery, battery connections and
starter switch

Turn engine by hand and try

again. Change starter motor if
fault persists

Check for loose connections and
faulty non-retusn valve in air
system

Repair leaks

Check tank level and fuel cock
Prime fuel system

Bleed fuel system

Change engine filter elements
Empty fuel filter bowls
Change lift pump

Clean air cleaners

Reset timing

Change injection pump

Check pipe unions and bleed fuel
system

Change lift pump

Clean air cleaners

Change injectors

Bleed fuel system

Change pipe

Loosen feed pipe to each injector
in turn and note engine response
Check tappet clearances

Change injection pump

Check and fill up

Try another gauge

Change filter elements

Examine and clean pressure relief
valve

See item 5

Section 27A or B

Section 27E
Section 27D

Operator’s H/book
Operator’s H/book
Operator’s H/book
Operator’s H/book
Operator’s H/book
Section4A or B
Section 17A or B
Section 17A or B

Operator’s H/book
Operator’s H/book
Section 4A or B
Section 17A or B

Operator’s H/book
Operator’s H/book

Operator’s H/book
Section 5
Section ITAor B

Operator’s H/book
Operator’s H/book
Section 19A,Bor C

Section 3
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SYMPTOM OR CONDITION

POSSIBLE CAUSE

ACTION

REFER TO

5. OVERHEATING

6. FUEL PRESSURE LOW

7. POWER LOW

8. BLACK SMOKE FROM
EXHAUST

Loss of coolant

Choked air passages and
radiator matrix
Fouled coolant system

Incorrect fan belt tension
Faulty thermostat

Fuel injection pump timing
incorrect

Low oil level

Faulty pressure gauge
Fuel filters choked

Leaks in fuel suction line
Faulty fuel constant pres-
sure valve

Faulty fuel lift pump

Low fuel pressure

Air filters choked

Faulty injectors

Fuel injection pump timing
incorrect

Insufficient tappet clear-
ances

Cylinder head or inlet
manifold joints leaking
Sheared supercharger drive
or seized rotors

Over-fuelling

Sheared supercharger drive
or seized rotors

Faulty injectors

Fuel injection pump timing
incorrect

Air filters choked

Check coolant level and inspect
for leaks

Clean air passages and matrix

Drain, clean and refill system with
correct coolant

Adjust tension
Change thermostat

Reset timing
Check and fill up

Try another gauge

Change filter elements

Check for loose connections
Examine and clean constant pres-
sure valve

Change lift pump

See item 6
Clean air filters
Change injectors

Reset timing

Adjust tappets

Renew gaskets or joint packings
as necessary

Remove supercharger air intake

and check drive. If confirmed,
change supercharger

If max. fuel stop seal has heen
broken, change pump

Remove supercharger air intake
and check drive

Change injectors

Reset timing
Clean air filters

Section 18A

Section 18A
Section 26 A
Section 18A or C

Section 17Aor B
Operator's H/book

Operator's H/book

Section |17A or B
Operator's H/book

Section 4A
Section 17A or B

Section 17A or B
Section 5

Section 5

Section 28

Section 17A or B

Section 17A or B

Section |7TA or B
Section 4A or B

2
Section 3
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SECTION 4A .. AIR CLEANERS

Two types of air cleaners are used, the dry and
the wet.

The dry type has a removable one-piece pleated
paper element in a perforated metal container.,

The wet type has a detachable oil bath, a single
or two-piece woven wire element and a louvred air
intake or, alternatively, a centrifuge pre-cleaner
intake; for certain applications the pre-cleaner is
fitted with a dust jar.

CLEANING

Dry type

Unscrew the captive knurled nut, remove the
lid, lift out the element, and examine it for tears
and deterioration,

If a supply of clean, dry compressed air is
available, apply a low pressure jet to the inside of
the element to blow off the dust in an outward
direction. If there is any doubt as to the cleanli-
ness or dryness of the air supply, or if a
compressed air supply is not available, clean the
element by lightly tapping it. While the latter
method is not as thorough as cleaning with com-

Fig. 1 Dry type cleaner — exploded

Fig. 2 Blowing out the element

pressed air, the element will still operate satisfac-
torily, but more frequent cleaning may be required.
The element must on no account be washed or
immersed in any liquid.

Replace the element, taking care not to damage
the small rubber seal, refit the lid and tighten the
knurled nut.

5349
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ALTERNATIVE BODY

BAFFLE

Fig. 3 Wet type cleaners — exploded

The cfficiency of the cleaner is not unduly
affected by the accumulation of dust, but the
resultant restriction of the airflow will eventually
affect engine performance. For this reason regular
cleaning is important.

When cleaning of the element appears to be
ineffective, a new element must be fitted.

Wet type
Release the toggle clips and lower the bath from
the body. Remove the oil baffle plate (if fitted)

and discard the used oil; wash the bath and the
baffie in paraffin or petrol.

If the element is of the two-piece type, withdraw
the removable section and wash it in paraffin or
petrol; blow off with compressed air.

WITH CENTRIFUGE
PRE-CLEAMNER

DETACHABLE
ELEMENT

5351

Wash off any dirt from the fixed element and
from the inside of the centre tube; blow out
thoroughly with compressed air.

Remove the pre-cleaner (if fitted) and clean
likewise.

Replace all parts and fill the outer bowl and
inner cup of the oil bath with clean engine oil up to
the level of the pressed rib, or the baffle ledge when
a baffle is fitted.

Refit the bath to the body and ensure that the
toggle clips are secure.

Note: If the cleaner is not to be put back
into immediate service, the woven wire
element should be immersed or well
sprayed with oil to prevent rusting,

2
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SECTION 4B .. AIR CLEANER AND SILENCER

REMOVAL AND DISMANTLING

Release the hose connection between the silencer
and supercharger intake, open the mounting straps
and remove silencer and air cleaner from the
engine. Blank off the supercharger intake
immediately.

Remove the wingnut securing the air cleaner
assembly and detach the perforated cover, and
cleaner element, together with the cork sealing
rings.

Clean out the silencer bore.

Wash the element in petrol or paraffin until all
traces of dirt are removed, and allow to dry.

Examine the element carefully and, if any
damage is apparent, fit a new element.

ASSEMBLING

Immerse the cleaner element in clean engine oil
and drain thoroughly. Refit the element and
perforated cover to the silencer body, using new
cork rings.

Note: If the cleaner is being fitted to a
turbocharged engine, the element must

not be immersed in oil.

Replace the complete unit on the engine.

1714

Fig. 1 Air cleaner details
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SECTION 5A . . CYLINDER HEAD — 2.VALVE

Each engine has two identical cylinder heads
which house one inlet and one exhaust valve
for each cylinder, and mount the rocker
mechanism for operating the valves through push
rods and tappets from the camshaft.

The valves are Stellite faced and tipped, and on
pressure charged engines the stems of the exhaust
valves are sodium filled. The valve gear is

RUBBER RING

VALVE GUIDE

e

e

INJECTOR SLEEVE

CYLINDER HEAD

CRANKCASE —

CYLINDER LINER

RUBBER RINGS

B coouant

lubricated from the main system by oil which is
led via drilled cylinder head studs and drilled
passages to the rocker shaft, along which it passes
to lubricate the rocker bearings and valve tips.

The injectors are carried in sleeves which are
screwed or rolled into the cylinder head. A
crimped steel gasket forms the joint between the
cylinder head and the crankcase.

» - YALVE ROCKER

TAPPET
ADJUSTING SCREW

ROCKER COVER

PUSHROD

GASKET

COOLANT INLET

R

TAPPET COVER

TAPPET

CAMSHAFT

1115

Fig. 1  Section through cylinder
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CHANGING THE FUEL INJECTORS

Clean the area surrounding the injectors to
assist in preventing dirt from entering the engine
or fuel system when the injectors are removed.

Secure the engine stop control in the No
DELIVERY position, disconnect and remove the
spill pipes from the injectors and fit blanks to the
spill connections.

Disconnect the fuel delivery pipes at the
injectors, holding the adapters against rotation to
avoid twisting the pipes when slackening the
union nuts. Fit blanks to the injector adapters
and the open ends of the pipes, and release the
delivery pipes at their damper shrouds.

Unscrew the injector retaining nuts evenly and
withdraw the injectors. It may be necessary to
apply gentle leverage under the injector flange
should carbon build-up cause the injector to stick.

4999

Fig. 2  Withdraw the injector

Warning: On no account must the fuel
delivery pipes be bent ‘out of the way’ to
facilitate removal of the injectors. If
necessary, slacken the union at the other
end of a pipe to enable it to be moved
clear without distortion.

Blank off the injeczor sleeve bores with the
exception of the one being worked on. Clean out

2
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Fig. 3 Catting the seat

the nozzle hole in each injector sleeve, using
reamer GA.304, and lightly cut the injector seat-
ing face in each sleeve, using cutter GA.299. These
tools are provided in the injector servicing kit
GA.88. Only a small amount of metal should be
removed from the injector sleeve seat; the maxi-
mum depth of the sleeve seat after cutting is
3.541in. (90 mm.).

When recutting the injector sleeve seats on an
engine in service, smear the reamer and cutter
liberally with grease to prevent cuttings from
falling into the cylinder.

Note: If the tappet clearances are to be
checked the engine can be hand-turned
more easily for this operation before the
injectors are refitted.

Fit each new injector as follows:

Ensure that the seating is clean, remove the
dust cap from the injector nozzle, and slide the
injector into position. No seating washer is
required, and if these have been supplied with the
injectors they should be discarded.

Fit the securing nuts and tighten them evenly
to a torque loading of 8.5 1b. ft. (1.175 kg.m.).

Ensure that the fuel pipe nipple is clean, and
connect the pipe, maintaining the correct align-
ment whilst tightening the union nut.

pugjdug ur pajutig
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TAPPET ADJUSTING SEQUENCE
4-CYLINDER ENGINE 6-CYLINDER ENGINE 8-CYLINDER ENGINE
Tappets Valves rocking Tappets Valves rocking Tappets Valves rocking
1 4 | 6 | 8
3 2 4 3 6 3
4 1 2 5 2 7
| [
2 3 6 | ' 5 | 4
[
3 4 B | |
5 2 3 [\
7 2
4 | 5

Secure the delivery pipes at their damper
shrouds, and tighten any other unions that have
been slackened to permit pipes to be moved.

In turn. slacken each delivery pipe half-a-turn
at the injector end, and with the fuel control lever
in the MAX. FUEL position, rotate the engine slowly
until fuel issues from behind the union nut. Then
retighten each nut firmly, but not excessively, and
fit the spill pipes, using new washers where
necessary.

SETTING THE TAPPETS

For either a hot or cold engine set the
clearance between the top of the valve stems and
the rocker pads at 0.010 in. (0.254 mm.) for both
inlet and exhaust valves, ensuring that the tappet
corresponding to the valve being adjusted is on
the base circle of its cam.

Secure the engine stop control in the No
DELIVERY position, and adjust in firing order in
the sequence shown in the table. This ensures
that all adjustments can be made with the mini-
mum amount of turning, e.g. when adjusting the

tappets of the 4-cylinder engine, turn the engine
in the direction of rotation until No. 4 valves are
‘rocking” (the inlet valve just commencing to
open and the exhaust valve about to close), then
adjust No. 1 cylinder tappets, using the spanner
OE.3310 or a screwdriver, as applicable for the
type of tappet adjusting screw fitted. Insert a
0.010in. feeler gauge between the rocker pad and

Fig. 4 Setting the tappets
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4-eylinder

100

6-cylinder

8-cylinder

1544

Fig. 5 Cylinder head tightening sequence
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the top of the valve stem and turn the adjusting
screw until the feeler is just nipped. Then tighten
the locknut and check again.

Pour a pint of clean engine lubricating oil
evenly over each set of rockers, and refit the
rocker covers, using new joint washers.

Release the engine stop control on completion
of adjustments.

MAINTAINING TIGHTNESS OF
CYLINDER HEAD JOINTS

To reduce to a minimum the possibility of

cylinder head joints failing in service, check the
tightness of the cylinder head holding-down set-
bolts and capnuts after every 2,400 hours running.
The check should be carried out as follows after the
fuel injectors have been removed for servicing and
before adjusting the tappet clearances:

Release the rocker shaft bracket setbolts evenly.
and remove the rocker shaft assemblies.

In turn, slacken each cylinder head holding
down setbolt or capnut half-a-turn in the correct
sequence, as illustrated, and retighten to the
following torque loadings:

Capnuts on unmodified
oilway studs

Capnuts on modified
oilway studs

All other cylinder head
capnuts or setbolts

80 1b. ft. (11.06 kg.m.)
130 1b. ft. (17.97 kg.m.)

1301b. ft. (17.97 kg.m.)

To determine which type of oilway stud is fitted,
remove its capnut. A visible drilling down the
head of the stud denotes the unmodified stud.

Do not slacken off more than one setbolt or
capnut at a time, and do not exceed the specified
torque loading when retightening.

Note: Whenewer a cylinder head has been
fitted to an engine, the holding down
setbolts and capnuts should be re-torque
loaded after 10 to 20 hours’ running time.

Refit the rocker shaft assemblies and set the
tappet clearances.

CHANGING VALVE SPRINGS

If necessary, valve springs can be removed
without removing the cylinder head, provided that
the appropriate piston is at the top of its stroke.

., Turn the engine by hand in the normal direc-
tion of rotation until the INLET valve of the
cylinder concerned is just opening. The piston
will then be approximately at T.D.C.

Remove the rocker mechanism.

Fig. 6 Changing valve springs

Screw the spring compressing tool, GA.25, into
the appropriate rocker bracket bolt hole, compress
the springs and check that the valve head is in
contact with the piston crown. If necessary, turn
the engine a little more, at the same time keeping
the valve springs compressed so that movement of
of the valve by the piston can be seen. Remove
the collets, rubber sealing ring and top washer,
taking care that they do not fall down the push
rod holes, and withdraw the outer and inner
springs. Examine the top washer for wear on the
spring land and, if grooved, fit a new washer.

Fit the new inner and outer springs and top
washer. With the spring compressing tool GA.25,
compress the springs and fit a new rubber sealing
ring to the valve stem.

Insert the collets in the top plate and release the
springs. Refit the valve rocker mechanism and
check the tappet clearances as described under
‘Setting the Tappets’.
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Fig. 7 Breaking cylinder head joint

REMOVING THE CYLINDER HEAD

Drain the coolant system.

Relzase the securing setbolts and remove the
two rocker covers.

Remove the temperature phial from the pocket
in the coolant outlet rail and lift the phial and
capillary clear of the cylinder heads.

Release the setbolts securing the rocker shaft
brackets a turn at a time until all the rockers are
free, remove the bolts and lift off the valve rocker
mechanism.

Remove the push rods.

Disconnect the exhaust pipe from the manifold,
release the flange nuts at each of the exhaust ports
and remove the manifold.

Remove the fuel spill pipes between the injec-
tors by releasing the unions on the injectors and

6
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on the coolant outlet rail. Release the fuel supply
pipes at the injectors by unscrewing the union
nuts, and release the pipe between the coolant
outlet rail and the forward fuel filter at the
connection on the outlet rail.

Release the delivery pipes at the damper
shrouds, disconnect the pipes at their other ends
and remove them from the engine to a safe place
of storage.

Fit blanking caps to the injectors, and to the
unions from which the delivery pipes have been
disconnected.

Release the coolant outlet rail at the hose
connection on the coolant pump of a vertical
engine and for a horizontal engine release and
remove the setbolts securing the rail to the
thermostat housing. Release and remove the set-
bolts securing the rail to the cylinder heads and
withdraw the rail in an upward direction.

(

puejdug ul pajutid



Printed in EngIan?

803 SEC. 5A

T.5.D.

ROLLS-ROYCE OIL ENGINES

Release the securing nuts and remove the fuel
injectors. Fit dust caps to the nozzles.

Release the setbolts securing the inlet manifold
and remove the manifold.

Unscrew and remove the cylinder head holding-
down nuts, fit the tool GA.273 (for 6-cylinder
engines) and GA.330 (for 8-cylinder engines) as
illustrated in fig. 7 and break the joint between
the cylinder head and the crankcase block.

If the cylinder heads are secured by setbolts it
will not be necessary to use the tool to break the
joint between the cylinder head and the crankcase
block.

Fig. 8 Removing the cylinder head

Remove the tool, and fit the lifting bar GA.13
(for 6-cylinder engines) and GA.331 (for 8-
cylinder engines) as illustrated in fig. 8, securing
it to the head with two bolts. Lift the head from
the engine. The tool GA.13 may also be used for
lifting the cylinder heads of 4-cylinder engines, if
3 in. dia. bolts are substituted for the [ in. dia.
ones, and the bolts are screwed into two con-
venient tapped holes in the machined faces for
the rocker shaft brackets.

DISMANTLING THE CYLINDER
HEAD

Remove the coolant rail transfer bobbins from
the cylinder head using the tool GA.S.

Using the spring compressing tool GA.25, remove
all the valves and springs from the cylinder head.

Examine the coolant core plugs for signs of
leakage and rectify by tightening or fitting a new
plug. Cup-type core plugs can be removed by
tapping a thread in the plug and withdrawing it
with the correct extractor.

To fit a new plug, apply a coating of ‘“Wellseal®
to the seating area, place the plug in position, and
drive it home with the inserting tool, which is
designed to locate the plug in the correct position
below the machined face of the cylinder head. A
list of tools required for the three sizes of core
plugs is given under ‘Special Tools" at the end of
this Section.

If coolant has been leaking from the swaged
joint between the injector sleeve and the cylinder
head bore at the top of the sleeve, it may be
stopped by using the expander tool GA.291 for
the screwed-in-type sleeve, and GA.305 for the
rolled-in-type sleeve.

If these tools are not available, lightly peen the
top of the sleeve into the head, using a ball-pane
hammer directed against the top edge of the
sleeve chamfer and afterwards spreading the
metal on the top face to leave a flat surface.

Check that the joints are satisfactory on the
first run after assembly.

1450

Fig. 9 Removing the transfer bobbins
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