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NOTES TO USERS

This manual describes the starting and running, routine
servicing and fault diagnosis procedures for the Rolls-Royce
range of four-, six- and eight-cylinder diesel engines, with the
exception of marine applications.

Additional information, solely concerning marine engines, is
printed separately as an Appendix which, where necessary, can
be incorporated at the back of the manual.

Engine design and service techniques are constantly under
review, and when such development results in a change in ser-
vicing or operating procedures the necessary information, in
the form of Service Bulletins and Service Instructions, is
circulated to Rolls-Royce Dealers for distribution to customers.
Upon receipt, a note should be inserted in the appropriate
section of the manual to ensure that future servicing follows
the latest procedures.

The Service Department of Rolls-Royce Oil Engine Division
is always prepared to give advice and assistance on all operating
and servicing problems. Enquiries should include the engine
serial number, model, and units of operation, as recorded by
the Engine Service Counter (E.S.C.).

In addition, enquiries regarding fuel injection equipment
should quote full particulars as shown on the data plates
attached to the injection pump, governor and feed pump(s).
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CHAPTER 1 — DESCRIPTION AND DATA

The Rolls-Royce ‘C’ range consists of three in-line
liquid-cooled diesel engines, having 4, 6 and
8-cylinders respectively. These engines are all of
the same bore and stroke, and have the maximum
number of interchangeable components. They
may be normally aspirated or pressure-charged,
and are supplied for industrial or marine applica-
tions. The 6- and 8-cylinder versions are also
supplied in horizontal form for railcars.

The SF65C is a lower-rated version of the ‘C’
range 6-cylinder vertical engine, and comes
within the scope of ‘C’ range component rational-
ization. It may be normally aspirated or
turbocharged, and is supplied for industrial and
marine applications.

All models have detachable cylinder heads,
carrying overhead valves which are operated, via
pushrods, from a low-mounted camshaft driven
by the crankshaft pinion. The crankcase and
cylinder block are a one-piece casting in nickel-
chrome iron, sealed internally to prevent oil
contamination by casting residue. All oilways are
drilled to ensure cleanliness and uniformity.

The push-fit ‘wet’ cylinder liners are of
centrifugally-cast iron, differentially hardened and
tempered, with honed bores. Pistons are of cast
aluminium alloy with cavity combustion cham-
bers, and carry three compression rings, one
spring-backed scraper ring and a fully-floating
gudgeon pin. The top ring has a molybdenum
inlay and is carried in a cast-in austenitic iron
insert.

Connecting rods are forged,machined to size,
and drilled for lubrication of the small end.
Dependent upon engine application, additional
drillings supply oil for piston cooling or cylinder
wall lubrication. All rods in an engine fall within
a weight group of 4 oz. (113 grammes) range. The
big-end will pass through the cylinder bore.

The crankshaft is a chrome-molybdenum steel
forging, fully machined and balanced. Each
crankpin incorporates a centrifugal sludge-trap,

and all bearing surfaces are nitride hardened.
Location is by steel-backed lead-bronze thrust
washers at the centre main bearing; 4-, 6- and
8-cylinder engines have 5, 7 and 9 journals
respectively. Main and big-end bearings are steel-
backed lead-bronze shells, indium flashed.

Fuel injection is by a plunger-type pump with
individual elements, via multi-hole injectors direct
into open combustion chambers.

Lubricating oil is drawn from the sump by a
spur gear pump, driven from the front of
the crankshaft, and is delivered via full-flow
filters to the main bearings and thence throughout
the engine.

The coolant may be inhibited water or an
inhibited anti-freeze mixture, circulated by a cen-
trifugal pump. A wax-capsule thermostat, with
by-pass, ensures rapid warming-up. An oil-to-
coolant heat exchanger is fitted to certain engines.

All engines are designed to stand on their
sumps when not installed, but wood packing
should be used to level the engine and protect the
aluminium.

An engine model may be identified by the code
(e.g. C6TFLM) stamped on its data plate, as
follows:

C(SF65C)=range of engine

4 (6) (8) =number of cylinders
N =normally aspirated

S =supercharged

T =turbocharged

F =ferrous crankcase

L (R)=build of engine (L denotes camshaft on
left-hand side)

(B)=crankshaft balancer fitted (4-cylinder
engines)

M =marine engine

H =horizontal engine

IV =individual 4-valve cylinder heads.
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GENERAL ENGINE DATA

TYPE
C4,C6,C8 ... ... 4, 6 or 8-cylinder in-line 4-stroke liquid-
cooled diesel engine, normally aspirated
or pressure-charged
SF65C .. ... ... . 6-cylinder in-line 4-stroke liquid-cooled
diesel engine, normally aspirated or
turbocharged
BORE
All engines ... ......... ... ... ... .. . ... 5.125 inches (130.17 mm)
STROKE
All engines ... ....................... RSN ! 6.000 inches (152.4 mm)
CAPACITY (Swept volume)
. oionin s s s ams £ G e &0 E 55 b B8 Sih e s b 495.1 cu. in. (8.1 litres)
C6 and SF65C . ... . ... .. .. .. ... ... 742.64 cu.in. (12.17 litres)
(O8I o e v oo e s e ke e e o o e e g3 990.19 cu. in. (16.2 litres)
COMPRESSION RATIO
Normally aspirated C4, C6, C8, SF65C .. ........ ... ... .......... 16:1
Stipercharged-Ga:-C6;iC8 . . vn i vwms vie s shn T ihn s Sl S G e 14:1
Turbocharged C4, C6, C8, SFOSC (24valve)rssma. . -« oo v vivncnnnnsn 14:1
Turbocharged C6, C8 (4-valve) ......... ... .. .. ... ... ... .......... 15:1
VALVE TIMING
Standard
Inlet valve opens . [ .. ..o, assinan Boigiianta 12 deg. B.T.D.C.
Inlet valve closes ......... ... ... .. ... .. .. .. ... ...... 50 deg. A.B.D.C.
Exhaust valveopens ..............................60deg B.B.D.C.
Exhaust valve closes ................. ... .. ... ........ 19 deg. AT.D.C.
Retarded (Low-speed generator sets)
THilet VAIVEOPENS o : suz smms somians suas 5 ansompasiiatab 0.8 deg. A.T.D.C.
Inlet valve closes ................................628deg AB.D.C.
Exhaust valve opens . . . ... ... ... ... .. ... ... ... 47.2 deg. B.B.D.C.
Exhanst: VAlVEICIOSES - cvaivian v v v e vl sa o il s st 31.8 deg. A T.D.C.
VALVE TAPPET CLEARANCE
(Engine stopped, hot or cold)
Inlet (all @RGINES), ...oeivic wsivini s oo os s o oisiibbis e 0.010 inch (0.25 mm)
Exhaust (Normally aspirated engines) ............ ... 0.015 inch (0.38 mm)
(Pressure-charged engines) ... i a8l o 1. 0.020 inch (0.51 mm)
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FUEL INJECTION TIMING
FIRING ORDER

dcylinger ... .o 0 fi iR iR EL R 1.3.4.2.

L o R Gt o R e 1.4:2:6.3.5.

B-cylissded: v it ol el il s liiBae s 1.625.83.7.4.
DIRECTION OF ROTATION . ... .. .. .. Anti-clockwise, viewed on flywheel
DRY WEIGHT

(Approximate, for handling purposes)

The following weights are for bare non-marine engines. The variation is due
to ancillary equipment (e.g. heat exchanger, air compressor) which may be
fitted.

Minimum Maximum
Engine
1b. (kg.) 1b. (kg)
4-cylinder 2000 (907) 2100 (952)
6-cylinder 2500 (1134) 2613 (1185)
8-cylinder 3100 (1406) 3250 (1474)
COOLANT SYSTEM
APPROVED COOLANTS ..... . .. .. See leaflet TSD.867 in rear cover pocket
CAPACITY
(Bare engine, including oil/coolant heat exchanger)
4-cylinder 5., o Sl h St daigeee 4 Imp. gallons (18.2 litres)
6-cylinderiaas 0 e et L. 4.5 Imp. gallons (20.4 litres)
S-eylindaiaie. -5 o fimRa L v o i 5.5 Imp. gallons (25.0 litres)
PRESSURE. ... . .o icancossmis o Atmospheric; 7 p.s.i. (0.5 kg/cm?); or
10 p.s.i. (0.7 kg/cm?)
THERMOSTAT
Vertical engines ... ... .. .. .. . . . .. Western-Thomson triple-element wax
capsule type, with radiator by-pass
Horizontal engines ... ... ... . .. . Western-Thomson single-element wax

capsule type, with radiator by-pass
TEMPERATURE (At sea level)

NormalF ¥ aisiiit el i 70 to 90 deg.C. (158 to 194 deg.F.)
Maximum’(Intermittent): .. .. ..o UG 9 SV EEEREE 98 deg.C. (208 deg.F.)
OIL/COOLANT HEAT EXCHANGER .. ... ... ... ... . ' . .. .. ..... Serck
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SYSTEM CLEANING AGENTS

T.CL Limited ....u: o5 sunsams smss ams on Lissapol ‘N’, 1% (45 cc. per gallon)
Lissapol ‘NDB’, 2% (90 cc. per gallon)
Glovers (Chemicals) Ltd. .......... .. Texofor ‘F’, 0.25% (12 cc. per gallon)

FUEL SYSTEM

RECOMMENDED DIESEL FUEL . . .. See leaflet TSD.867 in rear cover pocket
FUEL PRESSURE (At engine idling)

With parallel-flow filters . .............. 10 to 12 p.s.i. (0.7 to 0.85 kg/cm?)

With change-over filters . ............. 15 to 18 p.s.i. (1.05 to 1.26 kg/cm?)

INJECTION BUME .. ..p 550 0 onoiiom o g s o 0 nme bt din b M C.A.V. type ‘NN’

or Simms, type SPE6BN

GOVERNOR ....... .. ... ... .. ... .... C.A.V. ‘H’ type all-speed hydraulic

or C.A.V. 2-speed or all-speed mechanical

or Simms all-speed mechanical

or Woodward SG or PSG

INJECTORS ...................... C.A.V. or Simms, long-stem, multi-hole,

flange or clamp mounted.

INJECTION PRESSURE .. ..... ... ... .. ....... . C.A.V.: 240 atmospheres

Simms : 175 atmospheres

PRIMARY FILTER .. ......... ... ... Purolator FE-1, wire-wound element

MAIN FILTERS ......... ... .. .. .. C.A.V. 2FS or 3FS bowl-less parallel

flow, with expendable cartridges

or Purolator change-over with expendable

elements
WATER SEPARATOR ... ... . AC
COLD STARTING CARBURETTOR . ... ... ... ... .. .. Start Pilot, Model ER
INDUCTION SYSTEM
AIR CLEANERS

Oil-bath type . ....... ... Burgess
DIV IYDEE: 550 npe ts s 3 o s s v n s s 4 wwsne © e Purolator, paper element
Rotopamic
Cyclopac
Donaclone

TURBOCHARGERS
6-CYIINAEer-engINes & ot o cawms smune s snns cpass oy e Holset, Model 4 or 4LE
8-cylinderengimes . . -« . . ¢ : s wvose s oy ss AiResearch (Dowty), Series T.18
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LUBRICATION SYSTEM

RECOMMENDED LUBRICATING OIL Sece leaflet TSD.867 in rear cover

pocket
SYSTEM CAPACITIES (Approximate)
Hidihe Complete sy.stem Sump on']y
Imp. gals. (litres) Imp. gals. (litres)
4-cylinder, vertical 5:0:(23) 4.0 (18)
6-cylinder, vertical 6.5 (30) 5.0 (23)
8-cylinder, vertical 12:0:(55) 9.5 (43)
6-cylinder, horizontal 9.5 (43) 7.5 (34)
8-cylinder, horizontal 8.0 (37) 6.0 (28)
LUBRICATING OIL PRESSURE
(At working temperature and speed)
Normdl S e nas i e L 50 to 70 p.s.i. (3.5 to 4.9 kg/cm?)
* Minimum for continuous operation . ............ ... 30 p.s.i. (2.1 kg/cm?)
*Note: Critical for turbocharged engines.
FILTERS ;
4 and 6-cylinderengines’ - g Full-flow, twin bowl, expendable
elements
8-cylinderienginess 2 & = S mmaBN I Full-flow, triple bowl, expendable
elements
ELECTRICAL EQUIPMENT
ALTERNATOR “ el s o iy C.A.V., ACS5 or AC7, 24 or 32 volt
CONSROYBORRE: " T T C.A.V., Type 440
STARTERMOTOR .. . .= .| C.A.V,, SL5A, 24 volt; or SP6A, 24 or
32 volt
or Simms, SGRH, 6-inch, 24 volt
STOP.CONFROLaicil - - o0 o o0 C.A.V,, solenoid-operated, Type 368
TACHOMETER GENERATOR ...................... Smiths, Type LDG 3
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AUXILIARIES

AIR COMPRESSOR

Clayton DEWRDEING . « ccc voui Tuiss suss camysviosmen b Model PCGA 514
WestingHOH8e? BA 85 ¢ s oo 8 h 0 o mww v v o fufins shpe npo - Tu-Flo 500
AIR STARTER .................... .. Ingersoll-Rand, Model 150 BM or
150 BMP
HYDRAULIC STARTER ......... ... Bryce ‘Handraulic’, Type B50 G51 S10
INERTIA STARTER ......................... Bendix — AE, Type 53-110
TRANSMISSIONS

COUPLINGS
Holset ... ......... ... ... RB. 0.5 (4-cyl): RB. 0.8 (6-cyl);
' RB. 1.5 (8-cyl.)
Twiflex centrifugal automatic ... ... C.124 (4 & 6-cyl.); C.136 (6 and 8-cyl.)
CLUTCH ......... .. ... .......... Rockford over-centre 14-inch, single or
twin plate

RECOMMENDED LUBRICANTS AND FLUIDS
FOR COMPONENTS

) Manufacturer Brand or Specification
ALTERNATOR
Drive end bearing grease Shell Retinax ‘A’ or Alvania 2
Diode grease — Silicon MS 200, MS 4, MS 5.
CLUTCH (Rockford)
All grease points Shell Retinax ‘A’ or Alvania 2
BP : Energrease C3
COOLANT PUMP BEARINGS Esso H or TSD.807
Shell Retinax ‘A’ or Alvania 2
Mobil Mobilgrease MP
BP Energrease LS.2
Regent Caltex Multifak 2
Castrol LM
FAN AND PULLEY BEARINGS Various As for coolant pump

OVERSPEED TRIP (Iso-Speedic) — Engine lubricating oil






