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CONDITIONS
of FLIGHT

TAKE-OFF
Merlin 61, 65, 67
70, 71, 72, 73 & 77,

Merhin 85, 1040, 104}

5

113, 114, 130 & 131}

CLIMB OR SPECIAL
EMERGENCY

ALL-OUT
Merlin 61
Metlin 66, 67, 70)
71, 72, 73, 76, 77*
85, 113 & 114 |

Merhin 100, 104, 130}
& [ :

MAX. CRUISING
Medin 61, 66, 67
70, 71, 72, 73, 76"
77 & 85 i
Merlin 100, 104, 1131
14, 130 & 131

DIVING
(Throttle lever at léast
one-third open’:

Merlin 61

Merlin - 66, 67, 70;
7k, 72, 73, 76, 77
85, 113 & 114}
Merlin 160, 104, 1301
& 131 ¢

{Ibs.

Boost
persq.in.)

18

-+12

=15

4
L~

£20

RP.M.

3,000 max,

2,850

3,000

2,650 (M.8.)
2,850 (F.S)

3_,150

On Teme.
°C (inlet)

105° masx.

15" min.

90°

90°

Coorant TEMP.

*C (outet)

135° max,

60° min.’

1037

T 15’

T Short period emergency on fighter aircraft and for special application only,

TIME
Liyvrr

5 mins.
or
1,000 fr.

1 hour

5 mins.

20 secs.



TYPE OF ENGINE . .. = .-

NUMBER OF GYLINDERS ...
CYLINDER ARRANGEMENT

BORE AND STROKE:
WEPT VOLUME .

'COMPRESSION RATIO .

SUPERCHARGER

Type
Gear Ratios

PROPELLER REDUCTION GEAR
Type
Raite

DIRECTION OF ROTATION
Propeller skaft. .~

- Crankshaft .‘

CYLINDER NUMBERING

ENGINE DATA

WEIGHT OF ENGINE, NEIT DRY

PERFORMANCE

International Power Rating.

Metlin 61, 72 & 73 .
Merlin 66, 67 & 85
Mein T0; 7L, 76 & 77
Nerlin 100, 104, 130
Merlin 113 & 114 .. ..

- 1,400 b hp, o

Supercharged; geared, pressure-liquid cooled, V-engine,-
firted with two-stage, two-speed . ceninfugal supercharger

with mercooler.

12

. Two banks of six cylinders cach, with an included angle
- of 607

5.4 ins. x 60 ins.
1.648 <u. 1ms.
6.0 1o 1.

Two-stage, two-speed.
Merlin 66,67, 85, 100, ‘
S 104, 130 & 131 ;
Merlin 61, 70, 71, 72 :
73, 76, 71, 113 & 114

Single spur.

Metlin 61, 67, 72, 73, 76, T?i
83, 100, 104, 113, 114 & 130
Merlin 66, 70 & 71
Merlin 131

Right-hard.
Left-hand (Meriin 131 only).
Left-hand. '

Merhn 61

Merlin 66, 67, 70,
Merlin 85
Merbin 100, 104,
130 & 131

Merlin 113 .
Merlin 114

Low GEagr,
M5,
1,400 b.hop. =1 12,000 f.
9,230 fi.
1,373 bhop w 13,500 1L
1,410 b.hopow 10,000 1t

© 1,330 b.h.p. @ 15,750 fL.

1,640 Ths. -

1,665 Ibs. - 24"

C 1,200 bhp. 2

579101 & 7060 1

639w 1 & 303 e |

420w

—

47T 1w

422 w0

—

2A, 32, 4A, 53, 6A
" 1B, 2B, 3B, 1B, 5B, 6B.

247, Tolerance.

1,645 ths. - 24", Tolerance,

. Tolerance.

1,720 1Ls, - 247, Tolerance,
1,650 ibs. — 237, Tolerance,
1,654 ibs. — 24", Tolerance.

HicH GEaRr.
- F&S.

1,250 bhop.
1310 bhp.
1,355 bhp.

133 I3 bhp e

24,000 fi.
10,00 fr,
/.23 0,
21500 fi
29,750 1.

These powers ar¢ obwined at - 12 1b. persq. in. boost pressure and 2,850 rpas.



Engine Data continved

IGNITION
Firing. order
z.—“.{@(@;’?h‘fﬂf ,,,,,

Type

Contuct breaker gap ...

Sparking plug gap

TIMING

Fully advanced

QI
Conswmption -al. max. cruising :
L LLV IR
Miinumi main il pressare in flight _
Motearnm

CARBURATION

Curbusetior

I .'JI [ l‘-}'

Max. fiid demand

Prong’ pressure $o carburetfer

Fuel pressure g0 imjector pump

VALVES

Type

“6 w. 20 pints per hour.

114, 130 & 138 :

1A, 6B, 4A, 3B, 2A, 5B.
64, 1B, 34, 4B, 5A, 2B

Two.

B.T.H. C6SE-12 S, -12S 1 or 1282, or
ROTAX NSE 12-4 or -6.

Q.02 in. F 0.001 in.

0.018 in.—~0.021 in.

Port * -~ 43" before T.D.C.
Sibd. . 38" before T.D.C.

3o
31, per sq.ins an 2,200 rpam: &7 C
&
¢
£ 2
Metlin 61, 72 & 73 S.U. Ani-G.

Merlin 66, 67, 70, 71

76, 77 & 83 i

Merhin (100, 194, 113:

R.R. Bendix

fuel 1njecuion

100 ocrance,

Merlin 61 1331
Merlin: 72 & 73 134
Merlin  66,, 67, 70 153
71, 76, 77 &85 . o
Merhn o 100, 104 2} -
. . - - 205
1310, 130 & 131 - :
Metrlin 61, 72°& 73 9 lb. per

Merlin 66, 67, 70 {4 1. bor

71, 76, 71 & 8% . - P

7 I, per sq.in. ©
-+ booster

Meriin 104, 113, 114
130°¢ 131

Tulip type poppet valves, exhaust valve

abe?<.

a0, SeePsaV
Vit Beioue s

Floar Type.

SD441. DE.

S.U., Single~-point,

pamp.

i galls. per hour.

galls. per hour.

galls. per hour,

galls, per hour.

sq. in. 1 1b.

sg: in. T 1 Ib.

3 ibs. per sq. in.
pump pressure

sodium cooled.



Engine Data continued

VALVE TIMING
Wik Q.04 . cam - clearance

- Earldy tvpe camshaft {Pre-mod. 987)

- Parabolie type camshaft {Post-wmod. 987

Running cam clearance
{both tvpes of cumshaft)

ENGINE COOLANT

Svstem

INTERCOOLER COOLANT

Twpe . L. .
STARTING SYSTEM .. .. e

PROFPELLER R

‘Pressure hquid- (70, water - -+ 307,

Inlet opens Jifdeg. before T.D.C.
Inlet closes Srdeg. after B.D.C,
Exhst opcn:s 724deg. before B.D.C
Exhst. closes 12 deg. after T.D.CL
Inlet opens 38 deg. before T.D.C.
Inlet closes 72 deg. after B.D.C..

eg. before B.D.C.

Exhst: opens 8 d
Exhst. closes 32deg. after T.D.C.

Set 0.009 in,  Allow to fail to (.006 in. before reseiting
_ ‘inlet;.

Allow 1o fall o 0.012 in. before resctung
{exhsar),

Set 0.015 in.

ethyvlene ghyool o
Spec. DTD. 3444

Merhn 61, 66, 70, 71 & 100 Normal flow.

Merlin 67,72, 73,76, 77,

104, 113, 114, 130 & 131 Reverse flow.

Pressure lquid {70%, water -[- 30, ethvlene glveol 1o

Spec. DTD. 34440

Hand or clectric turning pear.

Rotol or De-Hawilland constant speed type.



The following accessories may be fitted 1o engines not emploving an accessory gearbox.

ACCESSORY

Corrani-shoed governor st
Vacuwn purp

* EFlectric generator
'i’ Electric generator

+ Electric generiéor
; L

Srarerer moror—
Eprovelne type

Spur redicren fvpe
Air comprecsor {camshaie}
Hvdraulic prmg {Camshaft)

R.P.M sndrcaror drive {camshaft)

Hydranlse pump Jorankoidsod—
Horzorgad drive

Forucal drive

** Cabin sufercharger

Seeen Ratio Direcrion oF ROTATION
{relative o (looking on driving
crankshaft) spindle of accessory)
0528 Clockwise
T 0.828 Clockwise
1.953 Anu-clockwise
2.100 Anu-clockwise
2116 - Clockwise
91.360 Clockwise
86,500 Clockwise
0.500 Clockwise
100 Clockwise
0.250 Cku:k\\'ise
0.502 or (0962 Clockwise
‘0.810 Clockwise
0913 Anti-clockwise

* Merlin 61, 66, 67, 70, 71, 72, 73, 76, ¥7, 85,100, 104, 113 & 114,

T Merlin 130,
$ Merdin 131,

** AMerhin 61, 71, 73, 77, 104, & 114

When o Rotel universal gearbox is fitted, the direction of rotation for the accessories will depend upon the par-
ticular aircraft reguirements.  'The gear rados, however, refative to crankshait, will be :

Electric generator 1.826
Hydraulic pump i
J.ow-pressure wr cempressor -~ 0.913

Yacuum pump i

High-pressure alr compressor - 0,456

follows 1—

The accessories listed below will, in all

cases, be mounted on the engine itself,

and will run at the speeds quoted under
“Accessories” -

Constant-speed govetnor unit, Starter
motor and Engine-speed indicator drive.



GENERAL DESCRIPTION

The Merlin two-stage. two-speed engines covered
by this publication are of basically si:nilar construction
and are of the geared, 12 cvlinder, upright V type with
liquid-cooled, two-stage, two-speed, supercharger and
have two pressurc-Hquid cooled banks of six cvinders

located on the upper side of the crankcase with an-

included angle of 60 degrees.

Each cylinder block comprises a light allov skirt and
detachablke combustion head and coritains six separate
steel liners, the lower ends of which are free 1o float
in the crankcase aperures.  Four valves, two inlet
and two sodium-filled exhaust valves arc located in
<ach cybinder and operated by a single, centrally-
disposed overhéad camshaft through individual
rocker arms.

The forged hght allov pistons are supported on
the connecting rods by fullv-tloating, hardened-stec!
gudgeon pins, torked connectng reds operating in the
“B” or left-hand cyiinder bores and the plamn tvpe 1n
the “A” or rghr-hand horey.

lead-bronze hned beanngs i the <iankease upper
half, split beaning blocks retaining the hearing shelis
in posiion. The lower half of the crankease is
attached to the upper half along a horizontal joint face
and forms a sumn for the splash ell.  Located towards
the rear end of the casing is the oil pumps unit, com-
prising ong pressure pump and wo scavenge pumps.
Bolted 1o the forward end of the crankease is the single
spur reduction gear uni contuning a small pinion
drivén from the front cnd of the crankshafi, which
engages a large spur gear carrying the propeller shaft.
When a cabin’supercharger s fitted, however. as on
Merlin 61, 71, 73, 77, 104 and 114 engines, an
extension is provided on the starboaid side of the gear
casing to contain the cabin supercharger drive pinion
which is driven from the large spur gear through a
small idler pimion.

Reverse rotation of the propeller shaft on Merhn
131 engines s obtaincd by introducing into the
reduction gear casing an idler pinion meshing with
both the drive pinion and the propelier spur reduction
gear.

The wheelcase gears are driven from the rear end
of the crankshaft through a torsion shatt.  The wheel
case is attached to the rear wall of the crankease and
provides mountings for the verrical drives, magnetos,

mam . coolant pump, fuel and o pumps, clecne
generatod drive and hand and elecine wumning gear
This arrangement appiics w0 all cngines excepr the
Meriio 130 and 131, which have the main coolant
pump nited to a horizontal drive housing on the
crankease pert side in andem with the interveoler
coolant pump.

Three centrifugally loaded clutch wheeh, which
absorh the high merta leading resuiting from ramd
acceleratuon ond deccleration, are contamed m ihe
mwo-speed. fwo-stage, supercharger unit secured to
the wheoelise, The drive o the supercharger i
transmitted through only enc of the clutch wheels i
Jow gear and the rematning two in high gear, selecion
being performed by cam-acruated selector forks.

The supercharger s of the tandem. two-rotor,
cenmnfugal rvpe with a# siale poamnt delivery velute.

A liguid cooled intercooler umit of the flatencd
1ube type 15 locaied berween the supercharger dehvery
and the main central induction manifeld for the
nurpose of lowering the temperature of the mixture
dehvered to the ovlinders.  The header tank may be
formed mtegrally with the intercooler assembly, as on
Merlin 71, 72, 73, 76. 77, 85, 100, 104, 113, 114, 131
and 131 engines. -« alternatively, be a separate tank
CMeorhin 61, 86, 67 and 70 installanions only |

Carburanon 1~ effected m the followmg manner -

Engine Carburation

Merlin 61, 72 & 73 S.U. float carburcttor.

Merlin 66, 87, 70 . .
. - Bendix mmjection carbureitor.
L PR £ « N RO b |

Merhn 100, 104, 113

114 130 & 131, S5.U. miection pump.

Both the S.U. float carburetor and the Rolis-
Revee Bendix injection carburettor are designed
1o form a complete assembly secured to the double-
entrv updraught intake coibow. The former 15 a
coolant jackerted, eil-heated duplex Hoat carburettor
and  Incorporates  Lwo . misture contrels, one an
atmosphenically operated umit and the other a boost
pressure controlled umit. A special doewvice tied
within the float chambers ensures that a continuous
flow of fuel w mammined w the carburcnior jets
irrespective of aireraft attrude.



The correct metering of the fuel in the Bendix
single point njection - tvpe carburettor is determined
by the weight of air flowing through the intakes,
mduong w pressure differendal across 3 series of
rubber Jdinphragms contained within the regulator
nit.

The S.U. vartable stroke. fuel pump injects fusl
through u ~single miection valve into the supercharger
ke eve, the wir supply being conwrolled by ‘a
single-plate tvpe throttle contained within a casing,
which replaces the normal carburettor throt:le body.
The vorrect quantity of fuel is determined b the
engine speed in-comjuncaon with the pump plunger

stroke, which is vaned in aécordance with mixtore
densiry within the induction manifolds, with suirable
correction for altirude.

Each of the three 1ypes of carburation. system
nperate in conjuncrion with a pneumatically actuated,
variable datum, boost coatrol.

The dry sump lubrication system cmploys two
seavenge pumps, and one pressure pump supplying
main pressure ol 1o lubricate the crankshaft bearings
and to-actuate ‘the constant speed umit. A suitable
reliel valve provides low pressure oil for lubrication
of the supercharger, reduction gear, camshaft
mechanism and auxiliary drives.




CHAPTER 2

STORAGE and TRANSPORTATION

L ONTENTS

STORAGE

Gesyeral .

- Inhibition: of carburation, systems
Intarmal treatment. oF engine
External treavmunt of engine

“Frevention of extermal corrosion

TRANSPGRTATION

Packing ...

Tednsport




STORAGE AND

TRANSPORTATION

STORAGE

General.

tion and enrrosion of engines stored under improper
conditions are the direct zction of condensed water

vapour en inadequately protected surfaces; and the

decompesition of the lubricant, which- may -induce
sadity,  To prevent corrosion, therefore, it sheuld
be cnsured that the engine is, as far as possiblé, free
from meisture and that only approved. mineral oil,
clean and free frons acidity, is uscd‘ ' :

2. The following instrucuions should be carried
out when an engine is expected to be idle for more
than one monih, and before any further preventative

MEeaAsures arc taken.

Rolls-Royce Bendix injection iype
carburettor.

Drain ail residual fuel from the carburettor and
force ol (DD 4t DY inte-the carburettor via the
fuel pump inlet as abm‘c. This - latter operation
<hould be performed with the slow-running cut-off
Jever in the epen position and the metered fuel outlet
pipe slackened off at the adapter uait, and should be
continued untl a flow of oil is appareat at the
loosened connecuon.

S.U. injection pump.

He S.U. pump should be inbibited while in
position on the engine by connecting a tank containing
D.T.D. 44 D. 10 the inter union of the gear-type fucl
ump and metoring the engine over at approximately

304 r.pam. until oif runs down inside the intake etbow,
thus confirming that both the pumps and the pipe
lines are full, Disconnect the oil pipe and fit a
blanking cap to the fuel pump inlet.

INTERNAL TREATMENT OF ENGINE,

3. Ifanengine may conveniently be run and is not
expected to remasin idle for more than one-month, it
is sufficient 10 run the ungine sace per. week {on
unleaded fuel if possible) at approximately 1,000
r.p.m. uiii} the ol atiains normal working tempera-
ture. If; however, the engine is not 1o be put into
immediate service, the following procedure must be
adopted and should be repeated wu} six months
during storage:

1. The two principal causes of internal deteriora-

Remove both front and rear oil filicrs and

{4

drain all Il ricating oil from the crankcase
Repiace the induction-side spark-

sump.
ing plugs by non-return blanking plugs and
remove the exhaust side sparking plugs.

Qi)
removed and with the throtdes closed,

turn the enginc by hand throutTh a mini-

mum of six revelutions.

{iit) Remove both rocker covers and spray the

camshafts and rocker gear wirh corrosion
Spray the

inhibitor Type C. D.T.D. 587.
valve stems and valve ports and wurn the
engine 1o work the fluid down the valve
guides. Replace the rocker covers.

Set each piston tn turn at B.D.C. and spray
12-14 cc. of corrosion inhibitor  Type

{iv)

C. D.1.D. 587 into the cylinder. with an

air pressure-of 65-70 lb. persq. in.

When all turning has been completed, 6 to

7. ce. of inkibitor should be sprayed into
cach cylinder without further crankshatt

rotation. Replace the blanking  plugs
During  storage the engie Must on no
account be turned otherwise the protective

coating will be destroyed.

Thoroughly flush out both coolant systems
with boiling water ;- open the .drain cock
on the coolant pump and leave open.
Finally fit iransportation covers to all pipes,
breathers, and port openings, etc..

(vi)

EXTERNAL TREATMENT OF ENGINE.

4. The following treatment should be applied to0
prcvcnt external cocrosion of  engines
storage :—

Any exposed surfaces, with the exception of
magnetos, distributors or igniton harness, ot
already protected by enamel wr other anti-
corrosive medium should be thoroughly cleaned
and fightly coated with grease or an approved
rusi-preveniative:

With one sparking plug per cylinder

during



All open unions should be plugged or covered
with meral dust caps or several lavers of well-oiled
fabric. Ensure that the protective sleeve and
cap are firted to the propeller shaft.

The closing of apertures must be carried ot in
such a manner that the plugs or covers cannot be
madvertently left in position when the engine is
installed in the awrcraft.

Prevention of external corrosion.

5. Engines in service which are subject to external
corrosion by ca-water or spray should be brushed
down with an anti-rust preparanon : Specification
D.T.D. 211 after having all oil, dirt, rust and salt
deposits removed  from external surfaces. I this
preparation is not avalabie, @ mixtvre of once part by
volume of botled linsced ol to three party ef paraffin
mayv be used.  When the coavng commences to Hake
off 1tshovld be renewed, bui, while it remams, plam
paraffin only should be used for cleaning.

TRANSPORTAT!ION

Packing.

6.  All engmes should normally be packed 1 standard engine packing cases which must alwavs be stored
a dry, venalated place. ‘When packing cases are not available, engines should be covered by a dust sheet securcly

ued down.

Transport.

7. During *<nsportation, engines should be conwined in air-tight zinc-lined packing cases fitted with 3
perforated receptaclke containing calcium-chloride for the absorption of moisture. . It is speaially impertant, for
wransport abroad, that the containers be perfecty airtight and at all times that the engine 1s securely mounted

upon its siend.
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INSTALLATION AND REMOVAL

INSTALLING THE ENGINE IN THE AIRFRAME

General.

{. Before installation of the cngine, ol blanking
and transportanion: covers, dusicaps, eic., should be
removed and storage oil be compietelv drained fron
the fuel pump uniz and carburation svstem.

Mouating the engine in the zirframe.

2. Four, flat, engine-mounting fect are provided,
two cach at the forward and rear ends of the crank-
case.  When the engine s mounted in the airframe,
provided with the engine must be
imsericd berween the feet and the engine hearer
platforms, the Ferobestos packings under the frent
feet ond rubber packings both under and above the
rear feet. The aluminium plates are for use on top
of the rubber packing placed above the rear engine
feet.  Ensure that the engine feet and  bearer
platforms are quite clean bofore lowering the engise
W Position,

the packing

The bolts which pass through the front cngine feet
should be tghtened down fully with the standard
spanner provided in the tool kit but the rear bolts
must only be screwed finger tight and then turned
seven or cight flats more to accommodate the longi-
tudhnal expansion and contracuien of the engine,

Fuel system.

3. A positive suppls of fuel 1o the carburettor or
fuel imectop pump, irrespective of the relative
position of the fuel tanks, i ensured by a gear type
fuel pump mounied on the port side of the 'wheelcase.
Two filters are incorporated 1 the system at points
aevessible for cleamng,

The fuel pump relief valve. which 1s balanced to
compensaie for varving aie intke or fuel pump’inlet
pressures, o adjusted to It at the pressure stawed in
Chap. 1 (Engine Daw’. A small diameter, high
apeed, vame-type booster pump. amnrersed i the
main feel tank, enables a positive supply of fuel 1o be
maintained at the engine fuel pump inlet under high
altitude conditions.  Incorporated in the engine fucl
pump delivery line 1 a connection for the pressure
indicater and @ feed connection to the oil dilution
system,

The whole system should be flow-tested 1o pass at
least 20 per cent. in excess of the maximum demand of
the enging, plus 10 galions.

In addition 10 the main fue! syvstemy a manifold
v

“induction priming Svstam s provided for starnng

purposes, incorporating a suitable hand or clectric
riming pump. fitter, fuel cock and pressure warning
hight.

Oil system. _

4. Oilis drawn trom a tank through 2 tilter by the
engine pressure pump and is returned after circulation
by two scavenge pumps through an oil-cooler sizuazed
adjacent to the main coolant radiaror. To maintain
a slight pressure in the main tank, thereby assistng
ol flow, a double-acting reliet valve is incorporated
m a vent line connecting the engine wheelease with
the air-space in the ank.

A thermometer and pressure gauge connection are
located in the high pressure line on the starboard sude
of the engine, and & svsiem of ol dilution with fuel,
allowing fuel w flow from the delivery side of the
to zl pump to the inlet side of the oil pressure pump,
may he emploved to facthitate starung in cold weather.

To cnable rapid warming-up of the oil; thus
permitting a quick take-off when necessary, a svstem
of divided ol tanks and viscosity contrel muv be
cmpioyed.

Main cooling system.

5. A'centrifugal, vane-type pump is driven from
the wheelcase base (or from a housing on the port side

of the crankcase on Merlin 130 and 131 engines? and

delivers coolant, consisting of a mixture of 70 per
coent. pure water plus 30 per cent. cthviene glveol,
through the ¢vlinder blocks to the header tank from
which it flows fo the coolant radiator and back to the
pump. This svstem emploved upon Merlin 61, 66,
70, 71, ‘100 and 104 installations is known as the
normal flow system, but an altern tive sequence of
flow referred to as the “reversed flow”” systeny provides
for the coolant w be delivered from the pump to the
radiator and back 1o the pump through the cylinder
blocks and header tank. - This latter svstem obrtains
with Merlin 67, 72, 73, 76, 77, 113, 114, 130 and 131
installations.



The horse-shoe type’ header tank, which is suitably
mounted above the reduction gear casing, incorporates
a thermostauc valve assembly which permits air 10
escape from the system when warming up, sUppresscs
hoiling up 10 approximartcly 125 deg. C. at standard
atmosphere, acts as a reliet vaive if pressures become
excessive and admits air when cooling down. A tiller
cap orifice, sttuated on. wp of the header tank.
determines thﬂ filling level.

“\ thermostat may be indorporated” between the
iater and 1s header tank dehvery having a third
connection leading directly o the coolant pumyp inke
through which the coolant from the header tank i
diverted at temperatures below appreximately 80 deg.
C. Normally placed in the pipe line between ihe
header tank and radiator. v 2 wransmitung Ve
thermometer  which indwates the coolamt outlet
temperature.  Vent cocks are finted n the pipe bings
to allow air to escape during cold-filling operations.
The twotal coolant capacity of the engine alone »
approximately 3 gallons.

Supercharger intercooler system. .

6. For the purpose of redacing the high nvxiure
temperature resulting from the two stges of super-
charging, « flaitened tube ype  intercookr and
separate’ coeting swstem- are emploved. The mter-
cooler v located between the supercharger and the
central inducvioen trunk. and may incorperate the
header tank. mntegrally with 1t as on Merhn 71, 72,
T3,76,77.8%, 100, 104, 113, 114, 130 and 131 engines.
(thersase the sestem, which emplovs 2 similar tpe
ot pressure cooling 1o that used m the main conling
svetem. will have a separate header tank, s the
Moerhin 64, 660 87, and 70

- Fhe conlamt i drawn from the header iank by a
separate, vanestvpe, ceninfugal pump, mounted on
the engine port-side and defivered 1o the intercooler
radrator, from which 1t 1s fed te the supercharger and
finally 10 the header tank vis the intercooler clement.
The syvstem 16 entirely. automatic i operatien and
under normal working condintons » sealed by the
relief valve assembly Eomzed in the vent pipe leadiog
A Hiler onhee 1 sitvated In
the header tank and the svstem should be filled unal
the coolant reaches 1 lewer edge.

Exhaust system.

The exhaust system may  comprise - cither
separate steh pipes or ducted manifolds, with plan
or fish-tail. form outlets. '

To assist cooling of the manifolds, an air ducr,
rraversing the outet branches, may be :ormui inside
the cowling.

Electric starting system.

8. The swarwer moter v connected o0 a suiable
12 or 24 volt supply.
switching mechanism of the relay type. A lugh
tension booster conl 1 normally operated by the mam

the swsiem alo mcorporaung

Starter button, but a masier switch = ftted w enable
the engine to be wrned by means of the suirter
without the booster cotl in operation.

Engine connections.

9. After secunay the engine in posion m the wir-
frame. 11w nm\\n_. 10 CoONNTt up e COokpit
controly and “nswliutior pipe huies 1o ther tespedive
pomts on-the cngine. The pstzections contaned
in the 1ohewing paragraphs apply specaity 1o Merhn
66 engine Trg. 1 of this Charter” but may be taken
as wpieal of the whole two-stage, two-speed runge.
bearing i mimd, however, that where wny ~vstem
diverges from the Merlin 66 favour a different ~eries
of installation connections may be found

Fuel system connections,

10, The connections for the fuel svstem are as
iobhows
1 The ruel pump supply pipe 7 leadimg yam
the tanks.

1o the atomiser 5 on the
"

wery  bend from the

n: The pipe keading
supercharger e

prinung pump pae-hine,

e The fuel pressure indcator unit from the
fuel pump outlet connection.

avy The fuel pipe leading o the oif diluuon
valve from the connection ‘0 en the engine

fuel pump.

v' The hoost gauge. pipe ieading from the
connccuen (177 on the intercovler.

Main cooling system conmections.

v

The mam  coohng sysiom connedtiony are as

follows —

11, 10 The supply pipe to the coolant pump mlet
7120 from the . radiator for normal tlow
5} stem: and fromo the header tank fog
“reversed flow™ svsterns,

Qi The outlet pipes (8° from the “A” and “B”

oviinder blocks to the header tank.



Intercooler system connections.

{Separate header tank.)

12. The intercooies cooling system connections
are as follows :

{)

{1i1}

"The . connecnion (10} from the intercooler

coolant pump outlet leading to the inter-
cooler radiator. : '
The connccuon {11} for the intercooler
coolant pump inlet leading from the header
tank.

The supercharger casing inlet connection
{13} from the intercooler radiator.

Oil system connections.

13. The oil svstem connecuoens are as follows

1

s,

()

i
EQY
i)

A

()

The supply pipe (4} to the pressure oil

pump from the main oil tank.

The vemt pipe (14) from the breather
connection above the hand tuming gear to
tlie oil ank.

The oil return to the tank pickup (1% on: the
starboard side of the carburettor.

The pressure gauge capilliry (2) from the
main ol pressure feed.

The thermometer capillary (3} from the

main pressure connections.

The pipe to the supercharger rear bearing
vent connection.

Drain pipe connections.

14, The large bore drain pipe iéading from the
engine breather connecton on the port side
incorporates a drain manifoid 1ate which other
drain pipes merge, finally leading to a hole in
the cowling.

s
(i)

(i)

{iv}

Connect cach end of the drain pipe con-
neenng the fuel pump bush to the drain
manifold.

Connect to the engine breather {15} on the
port side and at the lower end, the large
bore draia pipe zad manifold.

Connecrt at cach end, the drain pipe leading
froni the supercharger to the drain thani-
fold.

Connect’ to the drain manifold, the pipe
leading from the hydraulic pump drive and
bearings ({three connections).

Engine control connections.

5.

The following 3s the procedure {or connecting

the controls :

1)

(1

()

“{m)

(v

(vid

Connect the throttle conurol rod to the
lever ball pin (24" at the rear of the engine.

control 1w the slow-running
{23 on the part side of the

Connect the
cut-off lover
carburetior.

Connect  the propeller constant  speed
control {0 the constant speed unit mounted
on the dual-drive unit port side.

Connect- the conwol from the electro-
poeumatic unit o the supercharger two-

speed change lever (221,

Connect the wires t the supercharger
clectro-pneumatic gear change control.
Connect the flexibie drive ¢cable to the engine

speed ndicater drive {210

 Auxiliary connections.

16. - The following auxiliary connecuons should
. be made:

a)

(i),

A1)

(v}
(V.

(vi)

Connect the fire-extingiishing. fhaid supply
pipe to the iniet uson 6n the underside of
the supercharger.

Connect the de-icing fluid supply pipe to
the inlet union on the rear end of the
starboard side induction manifold. Alse
connect the pipe to the propeller connection

Connect the four leads and conduit to the
generator terminals on the pott side of the
sngine. Also connect the air inlet and
outlet cooling pipe 1o the gencrator, 2-d
blank off thy remaining two OpcnIngs
with the approrrate sealing caps. '

Connect t¢ the air compressor the air pipe
icading to the airframe.

Cennect to the vacuum pump the suction
pipe leading from the airframe and the
delivery pipe 1o the oil and air separator en.
the airframe.

When a cabin supercharger is fitted connect
to it the air delivery pipe which ieads 1o
the bulkhead.
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COOLING

General.

17. Both the main and Intercooler coclant should
be tested for azid formation and specitic gravity at the
relevant inspection period. The systenis will also
require pressurc-testing and & general examination
shouid be made of all joinzs for signs of leakage.

Testing coolant for acidity.
18, Acidity is usually caused by

~L

{iv Decomposition of the glveol a3 @ result of

coolant being used for too long a period.

(it Decomposition as & result of excessively

Wi

high temperatures.

{iii} Comamination from an external source.

The acidity tests should be performed with the
special test papers E.C. 64 and in accordance with
the instructions on the packet. I the paper turns
GREEN the coolant is SERVICEABLE, but if &t
turns RED the coolant is UNSERVICEABLE, and
the system must be drained, flushed with wap water
andd refitled with fresh coolant to the correct specifica-
ton.  The test for acid formaton must be applied
w the fresh coolant both before and arter mixing.

Testing specific gravity of coolant.

.4 The speciic gravity “of the coolant in both
svstems should be checked with either an ordinary or
v Twaddell tvpe hydrometer. At normal atmos-
"2 WG b he ordinary !.\dr'

H v ¢ ovalue
should be hetween 1043 aod the Twaddell

IPCTUINTYS,

hedrometer value should bc between 9 and 10, If

\r:form to chese stand-
ed by fopping up with
systeny must be drained

the specitic grinity doss no
ards, 1t musi Lot be corre
either glveol or water ; tE
and refilied with fresh coolant of the correet specifica-
non. which should then be wested for acidity.

Pressure testing the main system.

20, The main cooling systern must be pressure-
tested when the engine is cold and in the following
manner :

Remove a vent plug from either the port or
si. hoard coolant outlet pipe on the induction
side of the ¢ylinder blocks.

Fit the air pressure atiachment shown in Fig. 2
i place of the vent plug.

SYSTEMS

Disconnect the vent pipe from the header tank
relief valve and blank off the union with a
suitable plug.

Connect an air pump. to-the Schrader valve and
operate unul a pressurc of 30 Ib. per sq. in. is
registered on the gauge. This pressure should be
maintained for ten minutcs. If the pressure
falls during this period, it should again be raised
to 30 Ib. per sg. in. aud maintained while all
joints in the system are examined for leaks.

When any leaks have been rectified, the sysiem
should again be pressure tested for ten minutes.

Release the pressure by means of the Schrader
valve and remove the blanking plug from the
vent connection, Raise the pressure in the
svstem again o 30 Ib, per sq. in. and c¢heck that
the relicf valve blows off.

Remove the aix pressure attachment and teplace
the vent plug.  Connect up the vent pipe.

Pressure testing the intercooler sysiem.

21, The air oressure attachment usced for testing
the main cooling system can also-be applied for pres-
sure- testing the inscreooler system if a two-way
connection is fitted on the header tank rehef valve.
If a plain elbow is fitted the attachment will have to
he screwed on to a dummy header mok filler cap as
shown in Lig. 2.

(1) Remove the blanking plug from the two-
way elbow of the relic ¥ valve connection if
titied or remove the header tank filter cap.

{iiy  Fit the air-pressure attachment 1 the boss,
on the ethow or fit the dummy hller cap
complete with  air pressure attachment.

(i1} Blank off the relief valve connection.

(iv} By means of the 2ir pump, rase the
pressure in the system to 20 kb, per sq. in.
and main:ain this pressure for ton minutes §
if the pressure falls during this period,
again raisc the pressure to 20 1b. per sq. in.
and carefuliy examine all joints for leaks.
In addition, disconnect the atmospheric
vent pipe at the volute drain venturi unit
to- check whether coolant is leaking down
into the supercharger. If ooolant bas
collected in the venturl 3 defective inter-
cooler element is indicated.



OlL PRIMING OF CYLINDERS

22, It is essenuiai before starnng the enging, to remove oif which mav have been weed o prevent miernal
corroston of the cylnders, by removing the exhaust side sparking plugs .ad wrning the engine by means of
the propeller.  If, however, the engine was formerly inhibited and has been 1dle for two months .. niore, 50 ces.
of engine oil must be spraved into each cvlinder while turning the crankshafi,

OlL PRIMING

23, The engine should be primed with diluted
o1t in the following manner :

{17 Disconnect the pressure gauge connection
fitted on the crankease siarboard stde and
secure 1o it a switable priming pump.

A To permt the surplus oil 10 drain, remove
the o1l filrers-as described 1 Chapter 6 and
prime  the sysiem with wwo gallons of

approved o1l dilued  wnth 10, twel,
simulaneouslv turning the crankshaft by
means of the propeller (o ensore thar ol
v fed w the bearngs. The magneto
switches must be QFF dunng this opera-
uon.

b Remove the pniming pump. replace the
pressure gauge  connecton  and  lock

securely.  Replace the ail Sleers,

FITTINSG ENGINE-DPRIVEN ACCESSORIES

General.

24, These Instructions only apply to ¢ngines not
firted with an accessory gear box and aithongh
different wpe  accessories mav be regquired  {or
different meaallations, the method of mounung them
1 commuon ansd should be performed a. described in
the following parsgraphs. The necessary  drive
couphngs and firings for the accessorics are supplied
with 2ach engine : suitable joint washers showdd be
fitted berween the manng faces when assembling

accessories 1o the enging.

Vacuum pump.

25, The vacuum pump 1 mounted on the star-
board side of the dual-drive unit.  Remove the four
nuis and washers and blanking plate and caretully
assemble and secure the pump to the four studs,
cnauring correct meshing of the splinéd dnve shaft
with the driving gear in the dusl dnve,

Constant speed v 1it.

26. Remove the blanking cover on the port side
facing of the dual drive unit and nsert the constant
speed unit drive coupling to engage the dnving gear.
\ssemble the constant speed vnit to the four studs and
secure with nuts and washers.

ry

Electric generator.

To mount the clkdine generator on the JTank-

case remove the blanking cover {rom the brackes and
attach the ~hort splined vouphng w the generstor
spindle and secure by oa 14 m. B.S. . bolt and
washer.  Insert the smail end of the dnive shaft aw
the driving gear aperrure and engape the other end
of the shaft with the electne generator spindle. With
the electrical connections towards the outside of the
engine. push the generator mie posiion and seoure

on the stads.

Electric starter motor.

2%, Fioothe quill courhng shaft on ibe sphoed
starter motor spindle and, after removing the blanking
vover from the honzontal fasing at the base of the
wheelcase, push the motor inte poution.  Before
securing on the studs ensere that the upper end of e

quill coupling shaft & correcil: engaged.  Observe

the instruction plate converning ofl priming of the

5
2

£RaTs.

g

With lter type s1arrer motors, it 1s ondy necessary
w ensure that the contral ball beaning race » located
in the bearing housing and the small spur gear 1s
correctly enzaged with the annulus before securing

the motor mn position.



Air compressers. -

29 Remove the outer blanking cover from the

rear of the “A” side cvlinder block. - Remove the
exasting drive and spring from the compressor and
msert the dong drive coupling to eagage with the
sphines on the rocker shaft ; attach the adapter to the
four studs and mount the compressor on the adapter,
Secure the compressor by six bols and nuts,

» Hydraulic pumps.

30 A bydranhc pump used for undercarniage or
gun-turret operation. may be moeunied on the rear
end of the “A™ side oylinder b xix. Remove the
Planking cover and insert the splined coupling to
mg.g the splines of the driving shaft.  Attach the

adapter 10 the four studs asd Insert, the small drive

REMOVINC THE ENGINE

(reneral.

Prior to the removki of an engine from the
should be removed and a
protecting sleeve and cap fivted to.the prepelier shaft
o orevent damage during subsequent operatious.
In *ddltmn, the engine cowling, carburctier, air
make and  fifter gav ~haust manifolds. and
cooling troo ths und o, $CF extrncous fittings
should be remuoved,

aame, . the propeller

Discommecting the pipe systems.

33 The precedure for disconnecting the various
piptng svstems §s merely @ roversal of the connecting
proceduse deseribod in paragraphs 9 10 16 of this
chapter - Lt i important, however.. to dram the
sastems completely before sttempting any dis-
Lonnection.

Disconnecting electrical leads and
engine controls.

3. Disconnect the leads between the magneto
and sarthing switches, and hand-starung magneio or

coupling to engage with the long drive coupling, and
~ecure the pump body te the adapier.

A hydraulic pump may also be fitted to the drive
provided on the crankcase lower half, the procedure
for mounting of which is similar to that described in
the previous paragraph ¢ ept that no adaprer is used
and the drive is transmitted through one coupling
shaft only.

Cabin supercharger.

31, The cabin supercharger, when fued, is
mounted on a vertical facing on the engine starboard
side.  After removing the blanking cover, insert the
separate coupling shaft 10 ¢ngage serrations iormed
on the cab'n supercharge drive shaft.  Assembl
the cabin supercharger w0 the six  -uds. Before
puliing up the sccuriog nuts;, ensure ‘that each end
of the coupling shaft 15 fully engaged.

FROM THE AIRFRAME

booster ¢oil.  Remove the Kads from the terminals
of the ¢lectric generator and starter motor re -
pectively.  The controls should be disconnected in a
rerarse onder to that described in paragraph 15 of this
charier. '

Removing  the engine.

35. When it has been ascertained that all the
conncetions that would impede the removal of the
engine from th airframe have been disconnccted,
remove the “belts sccuring the engine feet w the
mounting and attach a ding to the rear lugs and the
slinging cye. Lift the engine carefuliv from its
mounting and swing it clear of the airframe, retaining
the Ferodo and rubber pads and light allov plates
upon which the feet rest.. The engine sheuld then be
lowered on o »ither the packing case stand or the
erecting stand. - Jastructions for storing and packing
the engine ar -~ given i Chapter 2 of this publication.
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STARTING AND OPERATION

PREPARING A NMEWLY-INSTALLED ENGINE

General.

L. If an engine 1 newly installed or has been idle
for an appreciable petiod it is necessary to prepare it
for service as instracted in the follewing paragraphs.
Installation check.

2. Inspect all mounting nuts for ughtness and
locking ; rubber packings must be checked and
buikhead attachiments sécired.

Controls.

3. Examine il controls, which sheuid have no
more plav than that consistent with free movement.
i.ubricate where necessary,

Propelier.

4. The proveller must ke tight on the shaft and

securely Jocked and should be rechecked after pre- |

fminary  fiving when the securing nut must, if
necessary, be pulled up to the specified targue
reading,

Killing the main cooling svstem.

5. The foliowing procedure shouki be adopted
when filling the sestem:

(- When filling 2 newly installed engine a
check should be made 10 ascertain the exact
capacity of the dooling system.  There-
after, of the correer filling level be reached
hefore the full quantity of coolant has heen
pour- 1 in, the presence of alr locks in the
systeur will be indicated.

{ii; The coolant must be of the correct specifica-
tion as laid down in the Engine Dara
{Chapier 1} and must pass through a fine
gauze filter before entering the svstem,

(i1, - Open the wooling systear vent-cocks (if any’s,
the location of which i« dependent upon the
type of installation,

{iv> -Remove the filler cap from the header tank
and commence filling the svstem. When a
steady flow of coolant issues from the vent
cocks, thev should be closed and securely
locked.

{viy=Conuinue fHlhing the svstem unul the
coolant level coincides with the lower edge
of the fifler orinee : replace the filler cap.

{vi; Care'must be taken to prevent splashing
hot ethrleae-glycol, with the consequent
danger to personnel and detrimentat effect
upon- the rubber-covered cables of the
mstatlation:

{(vir’ When  ail filling has been compleied, the
svstermn should be pressurc-tested as des-
stribed. in Chapter 3,

Filling the intercocler system.
6. Whr. hiling the intercoeler svstem, observe
the following points :

1" The capacity of the svstem is dependent
upon the instaliation, and the nstructions
contained tn paragraph 3 1% should bGe
adopred during initial filling.

(it The coolant must conform to the specifica-
ton laid down in the Engine Data {Cha, * -
1: and must pass through a fine gaure
tilter before entering the system.

i) The system should be flled with coolant
threigh the orifice located in the sepasate

or integral hooder tank until the correct
“devel is reached, 1) the lower edge of the

filler orifice.

vy I awr pockets are found to be present, the
engine should be given a short ground run
toremove them.  Care must be taken when
emoving the filler cap 10 allow any pressure
10 escape slowly.  Finally pressure test the
systen as described in Chapter 3.



Diraining storage ml irﬂm the carburctmr.

70 1 b carburcttor was not drained of SIOTAge
ationof the eaging, the oif should now

noving the base plugs 1 the regu-
fator untt Ro 3\—3{U‘\\ Bendix} orbv disconnecting
the man fuel inlet pipe ar s lower end (S.U) car-
hurstor®,
Jhamber on the

In sdditon, the'plu

removeid 10 drain any-condense
may have accumulated.

Draining storage oil fr- -n the

5.Us injection pump unit,

Disconnect the tuel inlet pipd ot the plunger pump
ammd allow thé off to-drain. -~ Re—vonnedt theanlet pipe.
Repeat the procedure for the fuel gear pump.

Carburcttor fucl filter.

S Retore minally fiflmyg the carburctior, the tuel
after should be removedand cleaned i patrol. The
filter on the Bendix carburettor is contained Within a
housmg m:.‘orpmﬂtc' with the threule body; but on
engmes fitted with the S.UL carburettor! is located in
the pipe Bine between the fuel pumy ind the tank ai

Aot arcpssible for deaning:

Removal of the S.U. pump oil filter.

Remove the capenut from the base of the flter
bousing and withdraw the ilter. Immerse the flwer
L peireland clean 10 with 2 stff brush, avoiding
the use of fannel material for this purpose.  Replace
the filter and seeure the cap out,

Filling and initial priming of the

carburettor.

Y. When engines fined with the Rolls-Royee
Bendix carburcitor have been out of service for some
burettor to be
nuse regulator una
The following

e itwill he pecessary for the cxr

mially filled and primed sne
tuct diaphragm 1w be soaked in pL rni
vocedure 1 recommenided

o athe base of the air!
Pendex m:i: wreitor. -should be
Pwater vapour which .

‘ol and coolant.

- Slacken off the metered fuel pipe ar the

apper fumo union on the Air intake cIbow.

0 Set the slow-running cut-off in the “open”
position wnd Hpen the main fuel ceck.

ni Switch,on the aircraft booster pump unui’
fued dssucs from the metered pipe.  Swirch
otf the pump.  Anv oil deposited on the
venurs  and ‘*"*pacl' wbes  duting “inis

. procedure mml ne removed.

v enrirerse the regularor unit fucl draphragm

L petrol for o minimuny of cight hoars
Falure o do this mav resuli in incorredt
warburdttor functioning '

T must be noted thar the S.U. float 1vpe carburettior
and 5, UL iyection pump, Jdo not fequire this treat-
ment.

* Priming of the engine fuel system prior to

starting.

I To prime the engine fuel irjection system
prior o starting; set the slow-running cut-off lever
in the © closed ™ position and switch on the booster
pump for thirty seconds:  Then switch off the

_booster pump and set the slow-r unmmz cut-oft

lever in the ' position,

Running up after instaliation.

L When the above preparations have been
carried out, the engine should be started s described
i Chapter 4 and run for 30 seconds with the propeller
lever in the maximum r.p.m. position to cxrmi:m the
Aftef stopping the engine, check
that the cngine and  instailation are  sausfactory
extermallv. Remorve the main and intercooler header
tnk flles caps carefully and top up the systems if
necessary & ovheck that normad i space-exists in the
ail wokiv, &



STARTING AND GROUND RUNNING INSTRUCTIONS FOR

GROUND ENGINEER

STARTING AND: WARMING UP

Priming the induction system.

2. Whenever possible, priming and turning
should be performed stmulancously, as' this method
is much motre efféctive ﬁhan priming before turning
in distributing an ,explé§i\'c mixture equally o all
cylinders.  The. normal tvpe  of hand . induction
priming is generally emzioved, but electrical priming
equipment may be fitted 1o certain aireraft L‘mplbying
engines covered by this publication.  In the latter
type, an electricaliy-driven vine wvpe priming pomp
is started by.means of a switch, but the priming of the
induction system does not commence wntil a solenoid-
operated valve is actuated by operatdon of a push-
button.  In all circumstances, however. over-priming
must be stnctly avoided.

Priming a hot engine.

13. . The amount of priming required under such
conditions is. relatively small, and an attempt should
first be made to Start without priming.

Priming a cold engine.

4. The wbulations in paragrapk 15 give the
approximate amount of priming necessary at different
atmospheric emperatures before the correct mixrare
will be obtained within the cylinders and the engine
may be expected to fire.  If pre-heaung apparatus
1s used, the remperature of the engine oil will provide
a better indication of the priming required.

In the case of clectrically primed svstems (—

117 Switch ca the elecinical primer pump. The
pressure mdléating hght wiill go out when
all air has been removed from the pipe
hines.

(1" Press the starter button and while the engine
18 turning, press the button operating the
solenoid valve for the engine 1o be primed,
for a time period determined by tempera-

ture {sec paragraph iS5 (i

{ai)  Switch oft the primer pumg.

It must be remembered that the ti.ae limit of the
clectrical ‘primer pump is 10 minutes and <n no
account must this period be exceedes.

Priming 1ables.

13. The foliowing tables show the zmount ol

- priming required. using either a hand-operated pump

or the elecmical primer pump —

) Ki-Gass Type B. Hand Pump

AR TEMP. APPROXIMATE NUMBER OF

S STROKES KEQUIRED

Standard Special woid-

fuel starting fucl
- 30 3 -
=20 4 e
-0 B —
0 12 4
—10 — 8
—20 — 18

(i) Ki-Gass Type K40 Hand Pump

~30
20
-10

0

20 _

D e pet pein
T

{1t} -Elec. cal Primer Pump

30 2 -—
=20 3 —
=10 44 —
- 5" & -

0 7% 3
— 5 s 4%
—10 — &
—20 — 124



Pusition of the coatrols for starting

16, Ensure that the ol fuek and p ming
cocks are m the “open” position and st the controls
as follows :

The p 0;‘& er conirol iover mohe Tmax-
mum r.pay’ posnesn.
The throttde lever approximaieiy
open {0 g;’v‘e OO r.pom,

eacbiever 1o the

“The chn\ ;arburz:l
“closed™ position, or the S.L. fach ingechion
pump cut-off control, or 5.1 carburettos

cut-off fever in the open’ posatien.

Starting.

1
o
ey

The followmg stating procedure ~hould

adopied t

‘+ Emsure that the supercharger gedr controd
switch i m the “suw” posiion

33

e Turn on the fugh supply.

it Pome the
Jeseribed 1n parac 19 of tha U

ATICT

ot Turnooa the pantng ok and prinwe i
inducnon svatem oo paras, 12--13 ane

chusive

v} Switch on the ignitien {one engine at 2’

time) and press the siuarter and booster
coil push-buttons.

ivi) When the engine fires, release the starter
button ; - keep thz booster coil buron
depressed and operate the priming pump
(if required} untl the engine 1. runmng
smeothlv. - :

Ctemperatures below O Jdes G sy

sagdawe fuel Huelwn Nusm ,.\\-

wntl the ot mndey

vii© When the engine s finnig steadiy, release
the baoster coil huton, turn - off the
priming cock and surew duun the pnming
pump plunger or ~witch off the clectrie
primer pump. ’

~ii11 Check that the fuel pressure warning beat
does el come o, then swuch ON the

booster nump.

Turning periods.

15 Turmng penods must not exceed 20 second
A mnrerval of 30 seconds shouid be made berween

staf Jdamage o batiery plates and over-

cavh ate

Aeating of the starter brush gear are w0 be avoided

Starting under cold weather conditions,

o advan! AU 1o larn, the

P i cobd weathier o
engaie several umes by maans of the prope ler before
atumpng to <l under extrome condiuons diluted

aib ~heakd he wsed Woprame the wl avstem, A
povial cold starting

fucth o poeoused, provd SrengEL PTIMINY
i ¢

mowne G coarmeraft. Afler

Conney

siarting an m I tons, 1 <houid

b

S NOIT

nor he shur dows antl 1

PR Fh

OPUTAtIng temperature, unlos this Beiemes frIessin
N

for any raasen such as foss of il pressire,

Warming up.

2. Runthe o gm, ot approximatehy LW vy
gnul the o prassure w swady and then increase the
rp.m. o 1,200, Conunue rumning at this spoed
seanperatere w18 deg O and the

coolant outlel temperature 15 1ot o than &0 kv ('.,



GROUND CHECKS.

Qi! pressure.

3. The o1l pressuré should build up-to ar least
60 Ib. per 3. in. as scon 25 the engine is started. If
the pressure is erratic ot fails o build up under cold
weather conditiors, operate the ol dilution, switch
for a period NOT EXCEEDING ONE MINUTE.
if, when the engine has atwained its normal Tunmng
comditions there ix anv doubr regarding the general

serviceability of the engine oil svstem, an oil pressure

check must be'made ar 2,200 r.p.m. The minimum
to which the ol pressure may be allowed o fall
gradually is 30 1o, per sq. in. when the ol témperature
is 60 deg. C. This gradual fall in oil pressure may
oceur in the case of an engine that has been run for 2
considerable tme  and  consequently has
clearances than 2 new engine. - Any sudden full n
oil pressure or \uddm rise i oil temperature. is
indicative of either a faulty oil system or bearing
fatture and rm engine must be stopped immediately.

Preliminary magneto check.

22, "Fo ensure that the engine Is not ruaning on
one magneto only during other checks, the service-
ability of the magnetos must be checked by switching
off each ignition switch in turn.

Roeutine checks.

23 When an aircraft is in regular service, the
complete checks need only be performed daily, but
the enmac should be cleared and “"gauge readings
checked immediately before flight. Tt is essential to
keep ground running ai an absolute minimum 1o
avend overhearing the engine,

24, During ail ground running and checkiig, the
propeller control lever musi be in the maximum
r.pam. position, except when the constant speed unit
is being checked and must then be operated without

srarch.  High booest pressures must not be used for

s larger

longer than necessary and ‘must never exceed the
take-off boost. pressure. - Prolonged idling must also
be avoided since it causes fouling of the sparking plugs
and accumulation of liquid fuel in the supercharger
volate, two factors which may eventually causn the
enging 1o cul out at take-oil

Supercharger check.

250 A test bation,. fitted to the electro-pneu-

matically actuated change-over mechanism of the
. two-speed supercharger, enables a check 10 be made
‘on the ground after starting the engine in the following

manner:

{1; As this check s performed ar zero boost
' pressure, the boost control is inoperative
and a shght variadon in ‘pressure may
occur.

(1) Place the cockpit control switch in the
AUTO position and set the throttle lever
to obtain® ZERQ 1Ib. per sq. in. boost
pressure, '

(1.3) . Operate the - test puosh-button thereby
setting the supercharger in. high gear,
whereupon a change in r.p.m. and possibly
boost will occur.  The red warning light,
indicating that high gear is engaged, will
come on.

{iv) Release the push-button, whereupon low
gear will be ré-cngaged and the orniginal -
engine.r.p.m. and boost should be restored.
A minimum air pressure of 150 lb. per sq.
. 15 necessary to perform this check.

Propeller control check.

26, Set the propeller control in the maximum
r.p.m. position and the throttle lever to obrain ZERO

“Ib. per 3q.in. boost pressure. Then move the

propeller control from the maximum r.p.m. position
until a drop of approumatciy 300- r.p.m. -occurs ;
upen returning the lever o the maximues rp.m.
position the original r.p.m. should be restored. =



Engine power check.

27.: The engine should be power checked in the
following manner :

{1} Set the propellu contml lever in the
T maximum Lp.m. position” and the Ihl‘OtIit.
lever to give [h(. following- boost prnssure'

Merlin 6}, 72 & 73 -8 %b

-per sq. in,
Merlin 66, 67, 70 - 9 b
7, 77 & 85 _per sq: 1n.
Merlin 100, 104,113+ - -+ 14 b,

14, 130 & 131 per sq. iny

(iiy Observe the rp.m..

the propeller will be on its fine pitch stops

aad as the total svailable power 1§ used in

- mainaining it on rhe stops, any deficiency

1 power output- will be indiated by -a

}‘:ctwcr_ engine r.p.m. than is normally
obtained at this boost ' B

Ignition check.

28, Set the propelle} lever in the maximum r.p.m.
position and move the throule lever progressively
to the take-off boost position. - If rough-running
occurs an ignidon fauft may be suspecied. - Throttle
backto - 91, persg, 'in. boost and test cach magneto
finurn,
150 i.p.m.

Slow-running check.

29 Check the slow-runaing by clesing the throttle
suddenly from approximaiély 1,500 r.pam.’ to idling
speed. The engine should show no rendency o stop.

Stapping.

30, The following procedure shotdd be adopud
when stopping the engine:

“1iy Place the propeller control iéver i the

maximum . r.f.m. position and allow the

| LTgIne 10 Tan it g ppsoxxma(civ 1,000 r.p.m.
for two minutzs. :

At chis boost pressure

The fall in mnunm speed should not exceed

(u) Switch. off the. boostzr pump, fully close
the throttle lever aid move the carburettor
cut-off lever or fuel injection pump cut-off
control to the closed positton. - Retain the
.cut-oft in this position unt! the engine.
STOPS.

(iii) Turn off the ignition and .close the fuel
COUKS, '

Engine oil filters.

3. It 18 necessary 1o inspect .fm_d clean the. oil
filters after the initdal ground run of engines that have
been .primed with diluted oil, which has a cleansing
effect on the engine with consequent accumulation
of sludge in the filters.

Oil dilution system.

.32, To facilitate starting . in cold. weather, a

system-mav be emploved whereby fucl is added to
the oil in circulation to veduce its viscosity. -When,
therefore, it is kaown that the engine will be re-
started under cold-weather conditions, proceed in the
following manner:

{iy Stop-the engine, permit u 1o Lool down
and 1l the oil tanks, if necessary.

(it} Re-start the engine running up to approxi-
‘mately 1,000 r.p.m. and operate the oil-
dilution push-bution in the cockpit.

(i} Continue running the engine with the
button pressed for a period not exceeding
one minute -if the anticipated starting
remperasure with a cold engine is above
10 deg. C. or ‘for two minutes if below
10 deg. C.

(iv) “Swp the engine before releasing the push-

© burtton and turn off the fuel. The engine

“may now remain inoperdtive for two or -

" three days during normally cold weather
without the usual frequent running-up.



STARTING AND GPERATING INSTRUCTIONS FOR PIiLOT"

AND FLIGHT ENGINEER

FLIGHT OPERATION.

COperating limits.

33. The' operaung limis tor the respective
conditions of flight included in Chapter 1 must not
be exceeded, It is in the interests of rehabiity and
engine life to use conditions less than those speditied
for maximum flying whenever possible. '

Priming the induction system.

34 Whenever possible, printing and  turning
should be pertormed simultancously as ths method
15 much more effective than priming hefore turning
in distributing an explosive mixture equally 1o all
cylinders. - The normal -tvpe of hand induction
primming is genenally emploved, but electrical priming
equipment may be fitted to certain aircraft emploving
engines covered by this pubhcation.  In the latter
type, an electrically driven vdne vpe priming pumip
is started by means of a switch, but the priming of the
induction systom does not commence unnt a solenod
operated valve 1s actuated by eperation of u push-
button. . In all circumstances, however, over-priming
must be stricty avoided.

Priming a hot engine.

35. " The amount of poming wyuired under such
conditions 1s refatively small, and an attempt should
first be made 1o start without priming.

Priming a cold engine.

36. The rtabulavons in paragraph 37 give the
approximate amount of primung necessary at ditferent
stmospheric iempératures before the correct maxture
will be obtainced within the evhnders and the cngine
may.be expécted © fre. If pre-heating apparatas is
used, the temperature of the eagiae oil will provide

a better indication of the: pniming required.

Inthe case of electrically primed systems -

{1} Switch on the electricat primer pump. The

pressure indicating hght will go out when -

all air has been temoved ffom the pipe-
lines. i
(UY Press™ the starter button “and while the
o' engine is tarning, press the button operating
the solenoid - valve for the engine to be
primed, ‘for a time period determined by
temperature (see paragraph 37 (il

i Switeh oif the primer pump,

It must be remembered that the unxe kmit of the
clectrical: primer pump » '0 munutes and on no
account must this period be exceeded. .

Priming tables.

37, The following ables <how the amount of
prinng required using cither 4 hand operated pump
or the clectnical primer pumgs :

() Ki-Gass Type B. Hand Pump

AR Temp. APPROXIMATE NUMBER OF

.

F G : SIRUNES REQUIRED,

Standard Specual cold-

fuel stastig fael
- 3 3 e
.20 4 —
0 B e
[ 12 1
10 —— 8
20 — 18

(1) Ki-Gass Type K.40. Hand Pump

30 i —
220 1 —
10 i
0 3 1
—10 — _ :
220 — 4

{i!.a) Electrical primer pump

L3 3 —
20 3 -—
- 10 -ﬁ -
=5 6 -
0 7 5
—5 — 4
~10 — 8
—20 — 1M



Position of the controls for startmg.

38. . Ensure that the oil, fuel and priming System

cocks arein the “open” pc-ition and set the controls
as follows:

The propeller control lever in the. “mixi-

mum r.p.m” position.

{ii* The throtle jcver approximately half-inch
open W give 1,000 r.p.m.

(> The Bendix carburettor cut-off lever in

the “‘closed”™ posiuon, or the fuel mnjecuon

pumyp cui-off control, or' S.U. carburerior
cur-oft lever in the “open™ position.

Starting

39, The following swrdng procedure should be
adopted :

{1t Ensure that the supercharger gear control
switch 15 1 the ‘aute’ position.

{1}y Tum on the fuel suppiy,

{iii} Prime the engine fuel injection sysiem as
deéscribed in paragranh 10 of this Chapur:

{iv}! Turn on the priming cock and prime . the
induction svstam {(se¢ paras. 12—15 in-

clustve.

{(v) Switch on the ignition (one engine at a

time} and press the’ starter and . booster

coil push-buttons.

{vi) When' the engine fires, release the starter
burton ; keep the booster coil button
depressed and operate the priming pump
(if required) unui the. 8!‘_.‘;!?&6 is running
smoothly.

(vii) When the engine is firing steadily, release
the booster coil ~button, turn off the
priming cock and screw down the priming
pump .plunger or switch off the electric
primer pump.

{viii} Check that: the tuel pressure warning light
does ‘not come on, then switch ON the
booster pump.

NOTE —If the engine persistently re-
fuses to start, investigations should be
made 1n conjunction with the suggestions
contained tn paragraph 3G of this chapter.

"~ Turning periods.

40. Turning periods must novexceed 20 seconds.
An interval of 30 xuond\ should be made between
cach attempr if damage o bauery plates and over-
heating of the starter brush gear are to he aveided.

Stariing under cold weather conditions.

41.  In cold weather it 1 advaniageous to wrn the
engine several tmes by means of the propeller hetore
attempting to start ; under extreme condiions dituted
oif should be used ‘to ponime the ot svaem. At
temperatures below: ¢ deg. (0 ospecual -7 starung
fuch must be used, providing the negessary primung
connections have been fitted to the wrorafl, After
starting an engine in freezing conditions. 1t should
not be shut-down unul iv has reached it~ normal
operating temperature unless this becomes necessary

for anv reason such as oss of ol pressure.

Warming up.

42. Run the engine at approximateiy 1O rpm.
until the ofl pressure 1s steady and then increase the
r.pm. to 1200, Conunue runmng at this speed
until the o1l inlet remperature 13 lS deg. C. and the

coelant outlet temperature is not less than 60 deg, €

Control of two-speed supercharger.

43, The change between low |MS$’ gear and hugh
FS‘ gear may be auromaucalle contrelled by an
aneraid, which closes a pair of contacts in un electrical
circmt av g pre-deternmned alutude. or may be per-
formed manuaily by the operation of a switch in-the
cockpit. Euher method. of operation actuares  a

- magnetc valve which cuntrols. the supply of air W

preumatic jack which on its outward stroke changes
the ow (Mpud gear from low ro-high.  Incorporate
in the jack s a rewurn spring which changes the wo-
speed gear from high 1o low, either automaucally or
upon operation of the manual contrel switch.



44. 'In the automatic system a Two-position over-
ride control switch is provided whereby the pilot may
cither retain the supercharger in low {MS) gearor
set the switch in the auto position and so permit the
automauc control e select the required gear.

- Magneto check during flight.

45. "It 15 impertant to check at féast once during

cach fhght that cach magneto i working correctly as’

the failure «f one magneto may not always be ap-
parent in fight

Taxyving.

46, 'I'he following precautivas must ba observed
when tasying : Ce

The radiator’ shutters xhouid be ops.ne:d_

w hc.nu ¢ possible.

The minimum throtile opening nee casar\
for the operation must be used.

If unaveidably heuted before take-off, the
engine should be allowed to cool 1o normal
by heaching the aircraft into the wind ‘and
runnmg" the énginé_ at a moderate r.p.m.

If tie runway or dispersal poml is nphiﬂ

it is recommended that heavy aircratt be
towed rather than - taxied into position.

Precautions before take-off.
47, Before take-off 1 must be observed that :

The propeller contro! lever is in  the
- ‘maximum F.p.mn. position.

‘The oil kit temperature is not fess than

_ 1" 5 deg. C. and the coolant temperature not
w55 than 80 dep. C.

The engire oii - pressure is not less than

45 1b. per-sg. 121 \bu. pamgmph 21 of this

cha;.zu:)

- Fhe induction system be cleared just prior .

“to take-off by specding up the engine
against the aircraft brakes,

provides the shotter duration of Hight.

g Vcl:mbc to full throttle he sEhts

- back if the boost pressure exceeds -

Control settings fo- take-off.

+48. It may'be feund thar a boost pressure less, zh‘n

that specificd in the “Operating Limits” (Chapt LT

will. be sufficient for- take-off; but if take-off rpum.
are-employed, it i mecossary o re-sct the controls
when the aircraft has climbed to 1,000 ft. or within
five minvtes - of leaving the ground, “whichever
If, however,
take~off and.climbing boost ‘pressures are-the sune,

a¢ specified in the “Operating Limits”, the throttle
lever may be rewained in the take-off position for a

period not excecding one hour.

Control settings for climb.

49, With the propeller control 1o the climbing

‘r.p.m. position.and the throtde lever set to obtain

maximum climbing booest pressure, Jhe climb may be
continued for one hour. When using a lower boost
prwsim than maximum - for climbing, however, a
graduai decrease in boost will take place as tha aireraft
It witl be nécessary,’
therefore, to advance the throttle lever progressively
in order 10 maintain the desired boost pressure.

Mazimium conditions for cruising.

50. Meaximum Indicated Air Speed at cruising
conditions may be obtained with an engine speed of
2,650 r.pom. {MS) and a boost pressure of -7 b,
per sa. in. or ¢ 9 Ib. per sq. in: (Merlin 100, 104, 130
and 131 engines).  These conditions are distinct-from
the most economical cruising conditions at which the
greater mileage peér gallon of fudh1s obtained.

~ Economical cruising.

51.  Toobmin maximum range or to fly economi-
cally at any desired [A.S. itis necessary to run at full -
throtele, {e. with the throttle lever ot the gaie and the
propeller control lever zdjusted to give the reguired
I.A.S. or power. “Fheengine should only be throtled
7'1b: per sg.in,

¢ 29 1b. per sq. in. (Merlin 100, 104, 130 aud 131
engines only )



It is recommended that M.S. gear be used at all”

altitudes and F.S. gear only engaged ifmore than
2,500 r.p.m. dre required ar aliitude.

Cq’mbat conditions.

52. These include climbing,  diving and “level
fight and may be' maintained for a period not
exceeding five’ minutes, provided the brost and
temperature figures are not - exceeded. - Ir is- em-
phaused .that an overload is heing imposed on .the
engine during these condinons and also that the fuel
consumption will ‘be considerably increased; due
consideration must therefore be: given 1o the: air
endurance of the aircraft.

Coatrol settings for-diving.

53:. The throttle lever must o¢ set at least one:
third open’ when diving and the boost and -engine
speed must not exceed the combat maxinium limita-

tons: A diving 1.p.m. which is greater than conibar
r.p.m. is permissible, however, for i period not
excesding 20 scconds.

~Control settings for landing.

54. Upon epproaching the airfield, the engine
should be throtded back and the propeller control set
to give climbing r.pmi.  If 1t is considered thar the
margin- of ‘power available 1% small, the propelier
control should be set to give maximum engine r.p.m.
as @ Precaution against an emergency.

Filter check after flight.

53.° After the first flight of engines that have been
primed with diluted oil, or upon which ol diluton
has been carried out, it is essentid] 1o inspect and
clean the engine oil * ters.  The samwe check must be
parformed on engines that have been subject ‘1o
combat ratings. :

iNVESTIGATION OF ENGINE DEFECTS

56.  The following suggestions:are. intended: 1o pfevidc assistance in ideanfving the causes of engine defects,
Further information may be obtained, however, by reference o Inspection and Servicing, Chapter 6. It should
be apprcci:it_cd that pafn'al failure of an engine unit may not cause immediate and cc mplete failure of the engine
but is usually indicated by loss of power and rough running.  In such cases, the engine should be run at low,
intermediate and high speeds, as the fallure may only develop over a certain range of runaing condittons.

DEFECT.
Accélerart on; poor

Back-firing

Boost ‘pressure, 1ncorrect

INVESTIGATION.
Check ke Jfolloteing—

Accelerator pump.
Mixtare,

Valve clearances and flame traps.
Mixture.
Ignition.

Boost gauge.
Serviceability of boost, control.
Adjustment of engine controls.



DEFECT

Carburatgion troubles :—
. Rolls-Royce Bendix_rvpe

S.U. f[oéf fupe: !

SU. fuel injection prmg

Cutting or rgi_sﬁring

Detonation 0r ' pre-ignition

Fuel pressure. incorrect |

Ignition: troubles :—
Tgnition. harness

Magnetos

.. Sparking ‘pt'ug's_ L

INVESTIGATION
Check the followeing—

(i) Dirty or mal-adjusted injection or accelerator
pump’ discharge nozzles.

{1} Failed regulator unit diaphragms.

(i’ii}"t,hoke.d air ‘balanee passages or’ venting

o system,

{v) Smkmrf slow- runmng cut-off.

e 'l\iam or slmvnmnmg jet restricdon,

“*{i1)  Choked "passages in: carburettor:

{iit) Su’cking fuel inlet valve neadle.
(iv) Sticking jet needle. -
- {v) " Jet needle “setting.

(1) TIncorrect tiozzle pressure and dirt under
injection valve or sticking injection valve.

(i) Defective accelerator pump.

{ui) Inoperatm. badep*cswrc xahn

(iv) Defective S.U. pump.

) Defective de-acrator,

" {vi) Oil pressure failure, °
{viiy - Incorrect operauon of slow- -running cut~0ff

Fuei and’ 1gmuon ﬁ\'S!LIﬁS.
Fuel Qpccmuanon
Volute drain 5y \ttm for testrictions.

Ignition and mixtre.
Fael specification.

Faulty operation of pressure -~ °
: mdlcannﬁ System.
* Restriction n fuel SVStem:

Faulry fucl pumps.

{#) - Loose or defective connecuons of !aul{v commuxw
{if) = Faulty insulaton. ‘

(1) Imcorrect.contact breaker gap or SU¢ kmg conract

breaker-arms.
{1y Dirt or il in contact breaker or dxstnbmor

housings.
(i) Loose low-lension connectons.

()~ Deposits of lead or condcmnuor on c]ecr:mdc;.

~{ii} Carbon or oil on the electrodes.
(iii). . Bamt electrodes: :

(iv) -Cracked or bmkt.n insulaton,

‘() Incorrect type of plugs.

¢vi) Incorrect plug gaps.



DEFECT

Mixture, meorredt

Ol pressure, incorrect

Uverheating

Power  outgul, low

Skew-running, fauliv

Swurtng, troubles

Surging

Stew-warming up ‘or’

emperatiee oo low)

NMibration

INVESTIGATION

Check the follozomg—

Fuel and mduction systemns.

Autematic muxture control. -+ R.R. Bendix
Restricted impact tubes or - - carhurctter
boost venturis. -+ only.

Air in system.

Pressure gauge. o
Incorrect working temperature.
Choked tilters, rostrictions in system or leaking
filter covers, '

Diny reliel valve.

‘Contents of cooling svsiems and examine for

restictions or leaks: .,
Radiator for damage-dnd correct adiustment of
Hap.
Weak mixture and ignition timing.
P )

Iicorreqt valve clearances or timing.

S Biowing” eviinder head joints.

Logse or defecuve sparking plugs.

Fauhy ditduction flame traps.

Tenition and fuel svstemn.
Volute drate systent for restriction.
Induction stvtem joints {Ge slackness,

It starter faids to'turn engine, check for defective
Batlery CIrcut o starter mator,

Position of slow-running cut-off,

Booster coil and wniton,

Primingisystem and: mixtere,

Engine controly for binding or exoussive play.

- Boost control for sticking relay piston or piston

valvg,
Constant speed unit

Fugl system,

Adjustment of radiater dap o shuter and
operaton of ihermosiag

Loose or deteriorated mountings or rubber
packings, :

Defective propelier or control mechanism.
Misfiring. '
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C-HA'P'TE.R‘:S.

ENGENE AD*JUSTM NTS

: C L&) N TE N X .S
ENGINE CONTROLS -+ e
ENGINE CARBJRATMN EQU!PM’:NT
ADJUSTMENY OF CQNTROL RODS i

Ceneral . :

Engine control linkage ad ustyent

'CONSTANT SPEED CONTROL |

CHECKING. THE COC!\PLT THR@TTLE CONTKOL '

BOOST PRESSURE ADIUSTMENT g
The avtomatic boost control unit. -

Adjusting the boost prassurg L ¢ v e

Adjisting the gated boost pressure .
Adjusting the combat boost pressure
VALVE TIMING :— T

General = LA R
Timing the “A™(starboard) cylinder, block
Timing the “B™ (port) cylinder block-

ATHUSTMENT OF CA%"‘% CLEARANCES
” MAGNETO TIMING —

General -~ .~ ST D i o ,
Timing the “B™ (port} magnisto '
Timing the “A' (starboard) magneto

Final timing ad;usmmnt R

The Rc- :s~Rcy&. Bendix Carburetior .. = .
f‘fhe Sk flost-type carburerer’ L a.

The SiUL fael irje(tii:jn' pump

Aummanc boost control unit ~ o
Engiae controls- (Merm &i-type) ’
Engine controls {Merlin 66 type)

Engine centrols (Merlin 100 typa)

Exgine controls (!“enm V30 Lype)

"ungm., {iming dlagran'- IR g

LLUSS RAT ITONS

O@Cﬂ'&f LY b L ng'

Sﬁ

Valve and magneto tlmmg gear. .
Txmmg tha magneto .

‘Sequence of valve timmg cperamans e

“Para:

[N

YR

mdﬁﬂﬂﬂ\.l



ENGINE ADJUSTMENTS

.E_NG_INE"CONTR_OLS"

1. Three manual controls connect the cockpit with the engine and comprise the following :

Throutle control, which operates the throtde v

cam and ignidon controls directdy.

aives through a differential and moves both boost control

Slow-running cut-off control, used when starting o1 stopping the engine,
Propeller constant-speed governor: control, connedied to the governor control uait at the port sjde of the

engine forward end.

ENG NE CARBURATION EQUIPMENT

>, A briet outlire of the salient features of the

three types of carburation cquipment fitted to engines .

of thit series 'is’ contined in the following sub-
paragraphs. 1t must be observed that the two types
of varhurettors and the injection pump are not inter-
ckangeable berween engines -other than those for
which they are ‘designed (edde, Chapter 1—General
Dascription, :

S.U. Fleat-type carbm‘ettor.

The varburettor opf“mu uoon the norrnal m[lu\mn
principle whereby fuel is induced throvugn the main
jet and emulsified by a flow of air from the pressure
balance chamber impmging upon it. A pressure
equilibrium system ensures that the air pressures in
the air intake and within the sealed floar chamber are
baianced, thus preventing $uctuations of the fuel air
ratto.  To provide 'z =uiiable nuxture when the
throtule 15 at the fully-closed position, a slow-running
jet 45 invorporated, which operates in conjunction

with a device funcrioning as a multiple jet and through
which an aditional supply of fuel is Injected upon
sudden apening of the throtile.  The mixture siréngrh
is controlledd automatically by twe separate ancroids,

s

one correcting for aititude and the otiu r, induction

manifold pressure.

T assure ¢ constant flow of fuel to the diffuser jets,
irrespeciive of atrerait at !‘ﬂz:ic, a speaial device is
fitted wirhin the fuel fioat chambers, thus preciuding
sy -endency o et durning acrobatics.
Rolls-Royee Bendix carburettor.

Fuel s injected directly inte the supercharger eye
through two prossure pozzes, one supplying fuel
under normal-conditions and the other, an addivonal
supply upen sudden opering of the throtle. A
normal svstem of fuel feed w dre carburctior is wsed,
incorporating 2 filer  anid fom-operated vapour
release chamber 3 there 1, uouuu, 70 main floar
chamber or sttic fuel fevel Correet fuel air ratio
i odetermuna! by messurement of the mass air flow
through the chiokes, the pressure of which s impesed

upon diaphmgms 10 rcguintc the corresponding flow-
of fuel to the main discharge nozzle. - In addidon, a
fuel “enrichment valve ‘opens’ to increase the fuel
conitent when the mass air flow reaches: a pre-deter-
mined value.. Under slow-rusining conditions, when
the air flow is of practically negligible proportior, the
ﬂow of fuel from a poppet valve to the injecton nozzle

is regulated by adjustable leaf-spring and metered by

L.n. idle necdie:

A disc valve, having a separate cockpit control, opens
or closcs all feed passages to the discharge nozzle when
running or starting and stopping respectively.

S.U. Fuel injection pump.

The S.U. pump, which replaces the conv entional
fuel pump aid carburettor, comprises a gear-type
feed pump and an injection metering pump driven in
tandem. The metering pump is of the positive-
displacement tvpe, having five axial plungcrs operiated
by a swashplate, the stroke of which is varied to suit
the demand of the engine. The fuel gear pump
supplies fuel under pressure to the metering pump
whence it is directed via a back-pressure valve and
accelerator pump o a spring-loaded pressure nozzle,
which injects. the {uel into the supercharger intake
eye.  The accelerator pump is operated mechanically
in’ co-ordination with the throttle, and. provides a
direct injection inte'the supercharger eye through the
pressure nozzle. :

Normally the delivery of fuel by the injection pump
varies dircctly with engine speed and charge density,
although a small correction for variation in atmos-
pheric pressure is applicd by an anetoid-type regu-
laior unit which varies the: stroke of the plungers
through an oil-operated servo, their initiaf stroke, and
consequently the slow-running miciure, being deter--
mined By an acjustable setscrew.

A show-running cut-off vaive is provided, \Lh:gh,
whern ‘operaied, by-passes the metered fuel back to
the inlet side of the injector pump thus destroying the
pressure differendal necessary for normal delivery.
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JCONTROL UNIT THAMEER

FUEL CRAIN FROM SUPERCHARGER YOLUTE
ENERGIZING AIR FOR VOLUTE DRAIN
VENTURIS

INTAKE AIR PRESSURE-TEMPERATLIRE

MAYN FUEL SUPPLY -

VUEL FILTER COVER

CAP-NUT FOR .DLE YPRING ADIUSTMENT
FULCRLIM PIN.FOR AIR RELEASE FLOAT )
COVYER FOR FUEL SUPPLY POPPET VALVE
ENRICHMENT VALVE DIAPHRAGM COVER
COVER FOR IDLE RESTRICTOR NEEDLE
CUT.OFF CONMNTRQAL BQD

SEALING SCREW FOR FUEL CHAMBERS
DRAIN PLUG, FUEL CTONTROL UNIT
T1DUING MIXTURE CONTROL ADJUSTHMENT
SETSCREW FOR (DUING MIXTURE
ADIUSTMENT

FUEL DEWUIVERY TO MAIN MSCHARGE
NOTIUE
PLUG ABOVE Fill VALVE
1 CAP-NUT FOR TEST RiG
CONNECTION
€ PLUG. AIR RELEASE. WHEN PRIMING
FUEL SECTION
PLUG. AIR CHAMBER
6 UNIQON FOR FLOAT CHAMBER Alf
RELEASE PIFE
T SEALING SCREW FOR FUEL PASSAGE
8 SEALING PLUGS FOR AIR AND FUEL
CHAMBERS
9 CUT.OFF RETURN SPRING
12 CONTROL CONNECTION TO CuUT. OFF
b THAOTYLE STOP IDEING ADIUSTMENT
SCREW
THROTYLE CONTROL CONNECTION
AR BALANCE TO FUEL REUEF VALVE
AND ATOMITER
CONNECT ON TO BOOST
CONTROL CHANGE.OVER VALVE
ANERQID CHAMBER UNION
TO DISCHARGE NOZILE DIAPHRAGHM
VOLUTE DRAIN FUEL RETURN

CTOINDULTION MANIFQLD

iJ.

£2
i3

;o

1 48

ROLLS-RO

tOLING MIXTURE CONTROL LEVER
CUT-CFY CONTROL LEVER

COVER FOR ENRICHMENT VALVE ANG
FUEL ETS

MAIN THRAOGTTLE SHAFT

STREW FOR MIXYURE CONTROL AR JLEED
DRAIN PLUG. FUTL THAMEER : :
PLUG. AJR CHAMBER

DRAIN PLUG. FUEL CHAMBER

PRESSURE GAUGE CONNELTING POQINT
VENTUR TUBE SUCTION TRANSFER
CONMECTIONS

INTAKE PRESSURE TUBE TO PRESSURE
TEMPERATURE CONTROL UNIT

VENTURE TUBE SUTYION

AR INTAKE SCREEN

1MPACT AIR PRESSURE TUKES

a6 THROTTLE WALVES

4 FUEL CONTROL UNET

4
43

E BENDIX CARBURETTOR FIG. 1
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L THRQOTTILE LEVER STOF

ET TQ THROTTLE YALVER
LE- YALYRS
COQLANY INLET TO THROGTTLE

IACKNET

THROTYLE LEVER

HMiXTLURE CONTROL CAM

ACCELERAYOR POMP QPERATING LEVIER
COMNECTION TO IHDUCTION MANIFOLDS
FLOAT CHAMDER S

YOLUTE DRAIN VENTURI

FUEL TNLET FRCOM YOLUTE DNAIN
SLOWLRUNNING JET TUBE

CHOKE.

FUEL SUPPLY .

PET NEEULE LNSPECTIGN PLUG

AR ENTAKE FACING )

W FFUSER DISCHMARGE TURL

CUNNECTION FROM AIR INTARE PREISURE
EAPSULL ADIUSTING SCREW

COVER FOR CAPNGLE ADIUSTING SCREW

MAIN IEY C
SLOW.RUNHNING CUT.OFF SHAFY
SEOW.MUNNING DISCHARGE HOLES

Bl v GUNRING CUT OSC LEVER .

CIVER FOR SLOW.RUNMMNING OISCHAKGE HOLES
LIFFUSER WELL :

MAIN JE1 (BOTST OPERATED
ACCELERATOR PUMP DELIVIRY VALVE

FEY NEEDLE UINKACE

T MLEQLE {BOSDST ORERATED) .
FET NEIWLE {INTANE PRESSUAE COMNTROLLED)
ACCELERATOR PUMP FISTON

ACCLLERATONR PUMP JMLEY YALVE

CUT QFF RETUGN SPR:NG

" ?'f'1.7{1f!‘l 13

L

4
)
S
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COH. SUPPLY "TO SERVO PISTON

CONTROL SHAFT BLANKING PLUG

FUEL QUTLET UNION TO INJECTHON:
NTZZLE :

SLOW RUNNING CUT-OFF LEVER

CAPSULE HCOUSING

CONNMNECTION - TO TEMPERATURE BULE

FUEL OUTLET FROM GEAR PUMP

FUEL iNLET FROM TANX

FUEL INLET. TO- PLUNGEKR. PUMP

BOGST PRESSURE CONNECTION

OiL FILYER BLANXING PLUG

DRIVING GEAR

DRAIN UN{ON

THE S.U. FUEL INJECTION FUMP : FIG. 3




ADJUSTMENT OF CONTROL RODS

General. el N
' {iv} With the throttles fully open set the
T hea e WA g, o -1y -3 ATy 1T . .
The ;,ou,u‘ai :mn‘mg:-pro‘uiuns for tbe engines contact-breaker fully advanced {clockwise -
covered by this publicedon ars con[auilcd n the foi- port magneto, anti-clockwise - starboard
}o\.\'mg_ sub-patagraphs.  Ie s ssscnufll, when any magnete) and adjust red. (13) undl it is
adjustment becomes necessary, 10 p_‘crtorm the com- co-linear with lever (12). Shorten rad (13)
plere procedure from  the beginming and not 1o by half a turn on one fork end, Repeat for
correct the maladmsted conmrol without reference 10 other magneto.

the rémaining linkwork. JItis assumed that all control

rods have been initially disconnected. (v} Close the pilot’s lever {3} and adjust rod

{11} to bring the contaci-breaker on to its
full retard stop ; lengthen sod (1) by half

Engine control linkage adjustment.
a turn.  Repeat for other magneto.

iar Merlin 61, 72 & 73 engincs. .
{vi) Open the piloUs lever (3} to the full-throttle
stop of the boost-control casing and adjust
rod {2} so that the pointer on lever (1}
comcides with the T.0. {or Max. marking
g Adiust the le of iy qt the .
81 iXu})hbl the length of mq ﬁ SO tha[ the on the boost contrel cam housing.
pointer- on lever - {3% coincdes . with the
veenical line on the boost conrrol differential

{1y Referring to hg. 3, slacken off the slow-
runmng stop {7} S0 that the throtdes are
tuily closed in their bores.

{vii} Check that, when the pilet’s lever {3) is
abutting the full-throtth.  p, the lever (8)

casing.
is Just clear of the maximium stop.

a1 With the pilot's lever (3} down and the

throtrles rust closed, adjust rod (4} so that vitly With the throutles fully closed, adjust the
thers s 00050 s, clearance betiveen the lag ¢ slow-running setserew {75 just to touch the
on lever /3 and the stop on the boost ever (8 Then advance setscrew (7) one

further rurn and secure locknut.

contrel casing.

CONTROL
OPERATING
CAM -

S ALTERNATIVE
COCKPIT THROTTLE
CONTROL LEVERS

RESTRICTIOM JET

SUCTION LEAD

MAGNETO. CONTROL LEVER. > .. - . ACCELERATOR PUMP.COMIAOL -

AUTQMATEC BOOST CONTROL UNIT FiG. 4

A
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With the piot’s lever (3) fully closed,
adjust rod {10} to bring accelerator pump
operating lever (9) o approximarcly 31
degrees of the vertical.

Merlin 66, 67, 70, 71, 76, 77 & 83 cngines.

efernng 10 Hg. 6, release the tab-washer
and slacken the slow-runniag throttic stop-
screw (11} unui the throule valves are fully
closed 1n their bores.

Admust the length of rod (2} so that the
pointer; on lover (30 registers with the
vertical line on the boost control differential
casing.

With the throttles fully closed, adjust rod
©4) so that there 11 Q.05 in. clearance
berween the lug on lever (3% and the stop
on the boost control casing.

With . the throttles fullv open, set the
contact-breaker fullv advanced (clockwise ~
port magneiv, ant-clockwise - starboard
magneto’ and adjast red {15 unul it is
co-linear with fever (142, Shorten rod (13)
by half a2 turn on one fork end.  Repeat for
other magneio.

Close the. pilet’s lever (1} and adjust rod
{17% to bring the mnu..tﬂ\ruﬂxu on o its
tull-retard stop : lengthen rod {17 by half
a turn.  Repeat for other magnew '

Check that, when moving lever (1; and
tug (6" on o the MAX. {combat} stop (T
throttle vaive lever (8) is just clear of the
stop (97 i

r (1) to the full throttle
QTE Qn thc Loo.t control casing and
so that the peinier on lever
5\12_ ooms.,J \uh the  “MAX.” marking
on the boost control cam housing.

Ensure that, when the pilot’s lever (1t 1s
abutting the stop {7) the kwer (8) is just

clear of the maximum stop (3.

With the throtdes fally dosed. adjust the
slow-running serscrew
the lever {8}, Than advance setserew {110
two or three complete turns and secume
locknut.

Fnsure that the full range of movement of
tlie carburettor cut-off control is obtainable
when operaung the cockpit control.

If ‘the slow-running ‘nuxture ‘1S incorrect,
run the engine up to normal temperatures
and slacken ofi’ the locking screw {sce

‘\

7113} just to. wuch

fig. 6. With the throtths Jlosed, tarn the
adiusting screw onc notch at a time to give
an r.p.m. of approximatelr 450,
the locking screw,

Secure

(€ Merhn 100, 104, 113, 114, 130 & 13
engInes.

74; Referning 1o ngs. 7 oor &, slacken off the
slow-running stop 127 so that the throule
is fully closed in the bore.

(2} Adpust the lengih of rod 30 so that the

N

v

Vi

]

i’

Iy :‘,{\.

on lever (6 comades with the

PO

Cvertical ine on the boost control ditteres tial

casing.

With the plots lever (8 down and the
threttle just closed. adwst rod 7
there s Q.05 1ns, clearance beiween the
lug on lever (8 and the swop on the boost

control casing.

se that

Re-adjust rod 73 one complewe turn
(shorten on Merlin 100, 104, 115 amd 111
lengthen 13 and 130 and

lock.

on Merhin

With the threitle fully open et the con-

taci-breaker fully advanced  (clockwine -
port magneto, ant-clockwise +- starbeard

13 unnl s
Shotten  tod

one

magneto’ and adust red
co-lincar with
(137 by halt a
Repeat for otiwr magnew,

fever 120,

wrm on fork end.

Close the pilot’s lever 87 and adiet rod

(117 o bring the contagt-breaker oo o s
full retard stop ¢+ kengthen rod -1 by hadd
a wrn. Repear for other magaci.

Open the pilet’s fever . 8 to the tull-thromhs

RMLAN S the boost Jontrol \J\I"" amd adnne

rod (90 so that the ponter on kver (@
cotnctdes with the MAN. muking on the
boost coatrol cany housing,

Fnsure that the

e
the pikoar's dever 0¥ o avadable anda
restricted By the maxmmom swsp on she

thrortie

casing.

-open stop and,

i the

on o its fully

wor pump lever 8
pml"oq o which it i brought by the
internal spring, adjust the feagth ofrod 5
w suit. Re-adjust rod (3
kengthen on _
14: shorten or Merhn 130 aad 130 w0

"\\ Do ourns

Aferiin amd

e

bring the accelerator pump plunger off it
internal stop and cuaple up. h ck that

the full sange of throttle movement is sull

obtainable.

4%

SRl range of mowenment of

v
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(:s‘ Check that t.he cut—o‘f lem:r on the S L _ Nare -—The slo“cmnnmg mxxture scrcw
‘pump’ réturns 10 . 'the. ﬁﬂly Open ' ron thc S u. pump s set bv the manuﬁ;c~, :

~when! Iht mkpxt contm] is released. S ghsequent ad)ustment*
V'*should bc necef,san'

*{3”’;6 ﬁstaﬁt : Sp eed “k_:(:_g‘;n:tfr ,ng!»fr

Noﬁ-mtermnnected type

5. The mammnm Lp.m. pc-snfbn of thc con oi,lcwer on.rthe 'conctant speed umt l's deternuned by a stopscrew
which is ad;ustcd mtuaﬂ; 1o, give an r P m o 3 00() Iir this speed is not 3ttameu when the cockpxt cnntrol iy
ﬁﬂl]y advanced and. the, appmprmate boost pr::ssure 1s emplloyed (see: Opetatmg LmLts), procced in the followmg

anner ;

¢l mcertam that thc full movemeni of- the- S [

}'- cackpit-conerel Ie vier 35 gvailable whenthe "1 ‘(m) If the speed\;s mmally hxgh thc st:tscrew '

L : , : : dbe: used t ef"’ <t ad ustmem
cnomc ]cver s abumng Aits internal stop:- alcme Sh?’fﬂ % 5 ! ,

It mav be ne:cessary to. dlscom

BN EN ccmtrol and then 0 ad)ust it tmtablv

. (i)~ If the speed JS then mcorrect, adjust the' -
setscrcw o give: thc qumred rp.m: Whers
the 3pecd Lheck involves: hlgh boost

E vy One complete tum of thc ad;usnng SCrew
o :‘wﬂl cause a- chanve of appro\zmavely 145 .

T 1 mmum-' ‘r.p‘m.j‘-scitmg.
“Turn the scre“ ;’clockw:se to dccrease,

pressures, a '1rght tesr sheuld be mddt. - AP anu-clockwnse 0 mcrease [hL r.p.m.
el ﬂ C,\" CRANKSHAFT R LR i S O" CRANKSHAFT ‘n . ,‘;I
61\0 H ’ °7‘4r - K B e 01\0 : 0?47“ G
N e L ’04, \VAt _ Loy

o I Tpes

T S,E‘.xugusr,ﬂ )NLET e EXHAUST
o CLOSES . ' OPENS : . N ‘

INLET
:PLUGS i

: EXHAUST

\ PLUGS/ A
mu-"r |

CLOSES w'

' ExHAus.
PLUGS

2 EXHAUST
- OPENS

'Br}'é S ‘;‘k; soc
~ PRE.MOD. 987 ... .- poOST MOD. 987
Engsne Tem:ng Dzagram PRI } —a T FIGL S

CHECKING THE COCKPIT_ THROTTLE CONTROL

in paraz,:aphs 3—-—“ m-:luswc, proe’ed as follows

6. H.wmg ad;usted the cnglm contmis as dmcnbc_
: : k : ":u) ‘Run the engme up o 112 1b. per sq.in.

(x) Chf‘tk that thc full mmcmmr cf the engmc- e -bomt -pressure: and;Z‘bS“ Tpmes-and: sett
 throttle controls 1 may’ be obtaited by 1 move- jthc gate-at. ﬂus position.  Pass the cockpw;
-ment of the pﬂot’s lever and if neccssarv,’ -throttle. Icver ‘through. the’ gate untii e &
_ad;ust thc cocxpnt quadranz ﬁtops RN ‘MAX. nosntmn"' 15 mdxmted upen :the
: i variable datum ‘cam. cover_on the boost.

(u\ Szart the cngme:m descnbed in Chaptcr 4.‘ control - and: ad)ust the cockpxt quadrant

“screw to limit further movement.




: ,_g_mo’;q‘s;-rj j“‘i’?a‘_éssu RE ADJUSTMENT

: The automanc boost control umt.

7 The boost control umt con{mns ‘an anermd—

‘_controHed relay. plston which is interconnected with

;_the pilot’s throule leve er and the ‘throttle vaive(s) by
- means ‘of 2 a dxffcrmnal The funcnon of the unit'is
. to mamtal.n the boost pmsure oonsmnt, w:thm

- lumts, at any value selected by the pilot; i :rrespccme i
of altitude ‘or engine specd T hé followmg sahent

feamres should. be noted::-

(1) Vanauon in beos{ pressure is: obtamed bv

a smglc cam, p!ungcr and spring, moved
'posmveiy by the ‘cockpit'. control, This -~

. action increases or decreases the spring

_ ‘pressure to bxas the ane.rmd contro] valve -~ -
- until the com:spondmg boost pr&sure s

obtamed The ‘spring is -released - as- the
8 cotkpxt throtde lever is- opencd thereby

e necessitating a_higher boost ta balance the - \
=~ aneroid valve-and brmv abou equhbnum :

in: :he s;stcm

) ‘hormallv L bore” > nbtamed at the
‘correspondmg ‘altitude with ‘the . cockpit
throtde lever cither-at the gate or, combat

posmons, full coritrol of the boost. prcssure ‘

,bemg mamtmned thmughout >

t(i,ii)" : At boost pmsm lcSS than those reqmrcd'

* for maximum chmbmg, take-oﬂ’ or combat,
the ‘autormatic’ com:cnon s hmltcd and
" untl the gate is reached, the throtdc cannot

,,beﬁxﬂyopenedbj theboostcontml “To i
‘maintain a2 low boost whﬂe m*.:reasmg' o
- altitude; it is therefore necessary o advance
" the throtle lever pmgresavely umﬂ "ull e

Ihrettie is bemg used

(i\%) Faxiure of the anero:d or rclay systems S
L permits ¢ direct’ opf:ranon ‘of the throule by ~ -
“the: pﬂot’s lever, and: care must be taken to

L avmd overboosung the envme ;‘

;{v}ﬁ-Beicw' approvnmatdy zero boost pressure, .

Tl change-o'.er valve exposes the piston to

. atmospheric - pressure _and - allows . direct -

_ control of the thrortle by the pilors lever.

Ad)ustung the boost pressure.

8 Befere re-semng the boost prcssuzcs, iis cht:nual o

10 observe the following points: -

(@) Chieck or - failure of ' the boost  control
‘anereid. A failed aneroid will be indicated
by tzke-off boost being obrained well before
the pilot’s throtde lever reaches the normal
take-off position. * -

Check that all engine controls. have been
. correctly adjusted as described in paragragh

3-=6 inclusive, that all boost and thrortlu'
" controls have the minimum amount of play
-consistent with free movement and that the
boost control relay piston and différenial
move quite freely.

N
(=5
S

(ili) Check the boost control unit andboost
: pxpes fe" leaks '

' (iv) Emue that the: glass bezel on the boost

. ‘gange is tigat and is not permitting: boost

“pressure to escape.” This ‘may be checked

~ by pressing the glass of the gauge slightly,

thus ensuring a more effective seal.  If the

gauge was_formerly leaking a rise in the
boost. mdmg wﬂl bccomc apparent.

- 'Adiusting the gated boost pressure.

9. Conﬁrm that 'the gatc—posxtmn of the cockpit
thmttle lever has ‘been set correctly with relation to-

the boost” control unit \:see paragraph 6} and then
proc&d as follows :

() Starr the engxm as dcﬁcnbed in Chaptcr 4
and permit it 10 ‘atwain’ normal wo:kmg
: -ttmpemmres s S

(i) Set the cockpit specd{ontml lever Y 2,830

-~ rpm. and advancc the cockpit throttle

_Tever 1o the gate posmcm Obscrxe the
boost pmsum ‘

WARNING ;

_»;It g8 madvxsable m mmmam !ugh bmsz
: p"assum for more than the absclute
* minimum period - while the aircraft is
. grounded. A test flight should be made-
instead.., .. - B

(i) If the boost reading doss' not concur with
“that -specified in' the’ Operating - Lirnits
(Chaprer ‘1), remove cap -nut (Fig. 5,
Chap. 6) from the boost control rear cad

.- -and release locknur. Turn adjusting screw
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clockwise to increase or 'anu-c!ociwis'e'
to decrease the boost’] pressure Tighten'
the locknut beforc eachtestrun,” © .-

(xv) Havmg ubtamed the correct boost pressure,

‘ secure thc iocknut and replace the wp—nut _

: NOTI:
.Von Merlin 130 and 131 engines is reversed ;
ozmsequenﬂy the’ mmbat boost ad}ustmg

~screw will be found ut the rear end and the

_gated boost ad]ustmo screw at the farward
Z-de._ 8 LT :

: Adyusnng thc comi)at boost presaure' 7

10 The. ‘combat boost pmsure pcc:ﬁeu in the

Operatmg Limits: (Chapter 1) is’ obtained With the
' cock'pxt throttle lc‘ er fully advanced thmugh the gate.
Itis not pe.mussxble, howe\er, o carty-out the chec?—
g of this ‘bocst. on the ground ‘and a ﬁzght tést or
Tésts sho_qld be made.  To adjust the boost pressiire
proceed as follows ;== .

VALVE

e

In order. 10.-obviate any discrepancy 'in vahe '

mmng arising from the firtng of eiiher type of cam-

shaft’ (-tee Engine Data) to this series of engines the

followwg important pomts should be noted :

o Valves must be nmed on the mlet opemng pos1—
uon (I O) oniy i

,_The mmsharrs must be tumed m then— non: al.l;i

. direction of rotation (clocszse looking from tbe._
.‘“rea:} to smt the 1.O. pesmon of: the cam. :

Early type nmmg discs are at present marked

with both 1.0. and LC. positions, -the formcr_.‘-
being’ sufﬁaentiy accurate * for elther ype of -

.- camshaft; “the 1.C.. markmgs should be:.dis-
“ regarded. ‘Later typs dises are marked with
“the L. 0 posmcms only (sec Flgs 9 and 11) :

The tappet setting will be dezermmed by fet‘_!ers :

-~.~~Liﬁ1nsertcd be:ween ths cam asd mcker pad

"lmmg thc “A" (starbeard) cyimder block.

_13 The f&)ﬂc)wm0 procedum must be adopted when
timing the “A” block valves. - Itis assumed that both

‘camshafts. are ‘to; bc timed and that ‘the magnetos,_ ;

have ‘been’ rcmoved

The dxsposmon of the boost control umt‘i

(i) Start the engme and take’ off as detailed in
" Chapter 4. . JEECTS

(i) Fully advance the cockpit thme; cumro}
: and ebsenc the. boost xig: ﬁng

(i1} If ad;ustment be necessary, stop the engine
after landing and‘remove cap nut.(Fig. 3,
. Chap. 6) from the boost -control forward
¢ end. Rel_ease the ‘lock-nur and turn- ad-
- justing screw clockwise to decrease or
anu-clockwxse to increase IhL boost

. pressure. :

(iv) ‘ Tighten the locknut and perform a further
flight check. When the adjustment ‘is
.correct, replace the cap nut.

Tne ad;ustmcnt does not -acrually effect a
-change in the control mechanisms but: ‘merely prevents
.further release. of the plinger spring by the cam at
* the MAX. boost setting.. This may result ina slight

- *dead” penod at appro‘amatelv fuli-throtte position.

TIMING

(i): Should it be required to-time one camshaft
only, the correct firing sequence and rela-
“tion 10.magnete. iming must be observed,

'  (i)’ Remove circlips and- rings from camsnad
. dnve: bevel gears ;- disengage and sécure
the serrated conplmg °haﬁs -

(m} Removc the dming mspecnen piug at the
L forward end o*‘ the lo“er half crankcase,

\(iv) Usmg the camqhaft mrmng tool, rurn each..
‘ comshaft so that do-inlet rocker each for -
A 6and B .l is on the base of its cam. -

- Set thc mrrespondmg A: 6 and B. 1'inlet
rockers 10.4.017 in. cam’ clearance.

L
g
i

“{vi)- Turn ‘the éngine in’ the normal ‘running
‘ ‘d1recuon um:u the marking'A. 6 1. O on'the
;crankshaft timing ‘nng  approaches’ m
within 18 in. of the pointer. “The 1,8
“is allow: &d ‘take up backlash when &‘xe_
-camshaft.drives are replaced and serrations
engaged «

(vid) 'Insert the 9003 in, feeler ‘gauge berween
- the A. 6 rocker pad and cam and turs the
.,@mshan in 2" clockwise direction (wewed,
* from the rear) until the feeler gauge is ugt
:r_xippe_d.‘ D N o



1, T!MNG pisc 4
2, CAM CLEARANCE (SETTING) s;r "MAGNETO DRIVE COUPLING

SERRATED CAM ORIVE SHAFI
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(viii) ' Rotate the “A” side serrated cou')lmg shaft , - B.LLOC marking approaches 10 within

. untlitcan be fully engaged in its uppcrand -+ 1:8.in. »f the pointer.
lower serrations without turning the crank- : S :
_shaft or camshaft (i) Time the “B” side camshaft as described
(i) Tum . the propeller backh ards for 20 n paragraph 13 (vii) but using the B. 1
T degrees ‘or $0,then: carefully turn forward inler valve, the rocker of which was set 1o
w check the timing.. The 0003 in. feeler 0.517 in. in paragraph 13 (v}.
gauge: 'should be just-nipped  when the _ ' '
markmg A6 LO. is opposite the timing (iti) 'Rorare the “B” side serrated coupling shait
‘pointer. If the' nmmg i sausfactary fir » until it can be fully engaged in its upper and
. “the ring and drclip at the top of the “AM . lower serrations without moving the cam-
. side bevel driving gear. ‘ -shaft er crankshaft.

(x) Ifthe check in ﬁub—parawraph (i\) shows an
- error in excess of 0.050 in. on the Himing
pIate, reset the. serrated coupling “shaft

~ clockwise for ‘late timing and rice-gersa

and move the ‘camshaft carefully until the
‘serrations engage, clockwise for late timing

and anti-clockwise for. early uming. Re- ' -
check " the dming as: described in ﬁub- - bevel driving gear.

‘ 'pamgmph (ix)-

{iv) Qhu:k that the B.i.1 0. markmo 15°opposite
the timing pointer when the backiash in the :
drive . has been ~iaken vp. - Adjust . if

_necessary, as described in paragraph 13 (x),
and, when the timing is satisfactory, fit the
ring and circlip at the top of the “B” side

{v) Finally set al] the "cam  clearances  as
described - in paragraph 13, “replace "the

Timing the B (porﬂ cyhnder block. tming ring plug and prime the onging as

14. To time the “B” block valves proceed as follows : o ' described in Chaptcr 3, paragraph 23, uatil
(i) Continue (or commtn"e} turning the engine . oil reaches all camshaft and rocker bearings
Cin the normal runnmg direction until the - . and pad feeds.

A!}JUSTMENT QF CAM CLEARANCES

15. Valve tappcts should be adjusted xwhen cold to give the correct cle:armc; between cam and rocker, when the
K com:spondmg rocker pads are opposxte the bases ‘of their cams, The nual setungs are as follows :

Exhaust valves: "~ Set '9,015 EN . Allow 1o faﬂ to'0.012 in. before resetting.
‘Infet valves: - Ser 0.009 in. Allew 1o fall to 0.006 in. before resetiing.

o MAGNETO TlMING
16 Magneto tmnng adjustment is perfarmed by “'mans of the sen-atcd drive. couplmgs {see fig. 11). One
serratiots dxsplacement of the:drive coupling makes a difference of. O 100 in. at the fiming plate periphery (l ]
_degrefs cranksha& movemem) Thus the actizal § ignition ummg error nieed bene more than half this figure.
The “A” sxde magnem ﬁrc\ all inlet sparking plugs, while the “B" side magnem fires all exhaust sparhng
piugs. ~ - SPE
When settmg the H T TOtor points, u:snga"d the smallt:r one, as this is for H. T \Ianmg SUR pl\ ani\ Thc
’ magnétos are. nmed to ﬁre as mllews : : .

_ “A” sxde magneto *’ﬁxliv adxancca} il AT .38 deg before T.D.C.
. “B” sxde magneto (fully ad\anced) L e e 4-: ueg b:‘o';c T.DC..

Should it be rcqmred to remmm and Te-time one magnew only the correct sequencc and telation 1o valve nmmg
‘must- be observed. . o . , :



Timing the “B” (pért_} magnete.
17. -Having - removed the magriew, distribusor
-3creen, harness cowl and co-xtact breaker c<>‘ er, e
proceed as follows'; : Sl
{iy - Insudare Ihe contaat—brea!,\er asscmbly from .
the low tension circuif by i msertmg a.piece .’

of msularmg silk on the low tension con- e

" nection, as shown in ﬁg 12

(). Remove the um;ng plug from the cramkcasc
forward end, turn the engine: m the normai
running - dirécrion with: the A6 piston;
FISInG . on. its compressxon stroke (both

~ valves dosed) and set the timing: disc mark
“A. 6 EMA: 10 reg15tet with.the - pomter

{1ii) "Move the magm.m cnntrol mtc the fully<
advanced pounon. '

. INSULA\Y'ING YHE I.,QW TENS!ON :n.cut'r

TIMING THE MAGNETO. S G, 12

(i),

Set: the Iarge pomter of [hf‘ H.T. rotor
opp051te the AE 6 markmg "+ Ensure that

~the: correct pomter is regwmmd as there

. are two rows of six H. T, scgments and wo

“-mdin; “electrodes. - Turmn _the . armatures
5 unnl the braaker pomts ae just abc:ut to,

open. -

(vi)

f, @ﬁ)‘

anagc the magnelo mth the drive couphng ,
and push into posmon at the nearest vernier
setting; without. dlsmrbmg the: rotaticnal

semng of the magneto armamre

Temporarily secare the magneto.

Check lh€ semng by me*lms ot the maoneto‘
n'mnc' mmcator as foHows (see Fig. 12)

1

‘ {a) Connect the “crocodile™ clips to cme

"of ‘the’ breakcr points and 1o earth
respectwelv as shown _ i

(b)'\\Ensure that the magneto is fully\
~advanced and turn the ‘engine in the
~normal dxrectlon of rotation unti} the
A6 EMA. markmg on the tming
_ring. approaches’ to within approxi-
~mately 1]9 in: of Lhe tumng pomtet

© Whﬂe pressing the but:on on ‘the'

- magneto! nmmg indicator slowly turn

the engine in the normal direction of

rotation - until - the light gor:s out m

comes on, depending tpor - the’ t}”“\ '

of indicator. being used.  This will -

show that the contact “breaker potats- :

“* have )ustopcned Repeatthe procedure -

~until the exact posmon ot openmg has
been cstabushed

"':.f(d)-‘Thc nmmg pointer should exactly -

vy

"+ coincide with the A.6.E. MA. marking
at this posmen, if the magneto’ settmg, .
is correct 1f, howevcr, further adjust-
ment 1s_nuessary, procecd_ as detailed

in paragraph 19 of this Chapter. =

o

When the setting is.‘correct, secure the
miagneto, remove the -insulation: from the -

L.T. circuit and" replace ‘the dxstnbutor
; scacen, hamcss cowl and comact breaker

I COVer.



Tmng the “A” (starboarm magneto.

18. . To time the “A” side magneto, remove: the

,magneto, dxstnbutor scrocn, ‘harness cowl and contact
breaker cover and pmceed as follows

(1}

(i)

\it)

)

; 'u_)mp:&ssmn -stroke - until
CAL 6 IMA.

Insulate the contact breakeér L. T. circuit

cas in"pa_ragraph l"i Q.

Turn “the engme in its normal runmng
direction- with the A6 piston rising on its

registers - with - the tming
poimer. -

Set the large dlstnbutor pointer of the “A” -

side -friagneto opposite the  corresponding
AL 6 markmg :

Repcat {or perfonn) the opemuom (1\ )

{¥il) in paraoraph 17

the marking’

" . Final Timing ad;ustmenl.

19 If the. Gming pointer and relevant marking are
more- than. 0.050 in.- out ‘and cannot - be corrected
sufficiently. by swinging. the magneto on 1ts studs,
proceed as follcws

(i

: Tum the coupling the requisite pumber of

“serrations against. the roution of the

L

(i)

serrations

magneto for early timing.
Turn the coupling the requisite number of
with _the rotatons of the

magneto for late timing.

Re-check the timing:

Thxs instruction apphes to both “A™ and “B” side

magnetos.




SERV!C!NG lNSTRUCTIONS

ROUTINE INSPECTIONS i~

“GEHEI"«' . T

'Up to 50 hours it
V‘U‘p‘,_-t ;:'IOO hours
'200 - 250 hours

OIL f»l' TERS

\Jweckmg rhe SU ﬂoa’ ‘.arburettor ;et setr.m

"Mnxturc‘ coﬁtrol settmgs (SU ﬂoat carb' rettors‘
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SERVICING INSTRUCTIONS

"ROUTINE INSPECTIONS

' General

1. The followmg scheme of periodic inspections is- recommended on Rolls Rovce

_f:xpenence in the ﬁeld Demauon to meet particular circumstances is at the operator’s

own responsxbxht\ uniesq Rolls-Royce approxa; is first obtained. The intervals between
1mpectmns are the direct concern of the ommmr and will be uecxdud by him 1o suit his
ﬂymg schedules and aircraft maintenance. The reiarena nurnberq in the schedule

appertain o the chapur and paracraphc covering the work 0 be done

b

" UP TO 50 HOURS.

Perform the following:

Retereno’

: Chap Para.

Remove, clean and refit engine scavenge oil filters .

6 7,12 & 13

_UP TO 100 HOURS.

Repear para. 2 and also:

‘Reference

Chap. Para

5 ch’noée’, ean ami mﬂpeut S U. pump o;‘ ﬁiter (S U m;tcuop o

pump mﬂv) g

’ Remove, clean and m-;pect ca*ouretmr mﬂ ﬁlter (S U float
«s_f*arburettor only) R e e e TR

"Impea.t impact tuh& and baost venturi for cieanlmccx and
- freedom. from damagc (Bendﬂ carburettor. 01'113}

‘,Remeve, clean and rem mam sucuon. ﬁiter in oil; tanl\

;Magnetos — cic,an breaker contacts, Teset gaps and Ienew cam
lubru:atmw pads B ‘ ; :

“~J
=~

o
[R)
$o
b
(W53
C;'
[}
o



‘3. —continued.
Reference

Chap.- Para.

* Exdmine e\:haust stubs and trouchs for ‘cracks and check for

'_‘s\.cunty T — —
. 'Prcesun tést coolmg s?stems and appl) coolam tests . ‘. B T 17—21
: Check main and mtercaoler pumps for gland 1eakag¢, i 7 32839
.‘ _-.(.heck engme holdxno dewn bolts for secumt} s o -3 | 2
' Replace sparkmg plugq w1th a -new or recondmoned s‘et‘ : b T —
Check all LT ‘wiring harness conr.ecung plugs, booster coil 5 .
and starter motor connecnons S R R
: Rt.move cowhng for gi:neral mspecnon of cowhng and " power. s _
-'plant e T T e T T T s T - -
Clean air 1fxtake ﬁlters or renew fnecessan e S — | -
"
- 200250 HODRS e = e " Reference |
cheat parai 2 &’ 3, and also ' :_, SR : Chap. . Para, »
;Check px;mu:ag Sy stem and volute dtam 8 o 6 | 811

_ Check engme coﬁt.,ol rod ball ;omts for excessive  play and .
- pinch bolts for security.  Lubricate joints with | engme ml and

_:control shaft wrch ann—frt:ezc grease DTD 143 C e o6 21
::'Lubncate boost contmi umt ]' ; TR o 6 _ 21‘
rCheck valve tappcts for lockmg and valve clearance Examiﬁé N
kcamshafts and vaive sprmgs i R S e B e S
Replace ﬁame traps by new or recr" nchnoned Sets ' L 7 S ‘21

Blow! out vent. gauzes on magnetos = —



"4-—.—"con£imi.ed :

 Reference.

Chap.  Para

e

- Check 011 controﬁ \alve for ch:aﬂmess and qerwceablht), as =

requnred .....

Inspect condition of starter

"V

'otor and generator commutators.

- If dirty, clean with: rag lightly Gipped -in lead:free. perrol.
Inspect bushes for wear and fre‘*dorn ot movement Check

bush flexibles for fravmg .....

OIL FILTERS

“To mﬂpcct and clean the two oil ﬁltcrs_ located -
at the rear of the crz:mkcase; loxx'cr‘hglt',"_r:mOVe the
engine lower cowling and filters locking pléte assem-
bly. Unscrew the slenve nut and \\*ithd:é\.}' the filter - i

cap, sealing washer and filter element. Clean ‘the
clemcnt, the inside of the housing and the centre stud

in petrol with a-clean-brush, mspee:nng ‘thie clement :
for possible damage .Finally-insert the filter i into the_

bousing, ensuring that the partially closec_i end is
located on thc)c‘entrc stud and replace the sealing
washer and ﬁltu cap. - Replace the. lockmg plate and
~ assemble the engine lower cowling. '

" Reimoval of Engine Oil Filters

FILTER - #UST- BE FITTED WITH,.
“SEATING 'FOR SPRING UFPERMOST

Fig. |




PRIMING AND VOLUTE/DRAIN SYSTEMS

Induction mamfaid atomxsews. s S

8. To' remove and clean the atomlsers sxtuated at“’«

Lhc centre of the mducuou max:ufo!ds, dxscbnnecr
pruiing and volute drain venturi pipes from the rear

<atomuiser-on the starboard and’ port sxd& respectne:ly 3
remove the securing nuts and setscrews. and Lifroff oo
; Volute dram ventun
assemblies ‘and carefully inspect the jets at the inmer. |~
end of the jet tubes. and the filters ar the outer: cnd of

each. priming pipe: assem’bly Detach the atom;se;

the tubes. W’asn the. asscmbhes in clean pctrol
sub)ect théem to'a: modcrate air’ blast. s

Supercharger volute pnmmg )et‘

9. The atosmser ﬁitcr located on’ the supercharger :
delivery ‘bend may be. withdrawn’ from the- housing
after unscrewing the: heaagon heaoed sleeve mut. . -
"Disconnect the inlet and outlet: pxpcs to the housing,

remove the two securing nuts and detach the housmg
from the supercharger. .

-the jet and filter in petrol. A new joint w; asher should
‘be firted when replacing the j 1et housmg

Umcrew the jet from the
housing and ‘after mspc:cuon thoroughlv clean. both: -

A lnﬂucuon dehvery trnnk )et. '

;0 Rcmove the nuts securmg :he atoriser-1o
the induction: delivery trank: and umcrew the! union

- ‘se‘c'urmg the short supply pipe: Rcmovc the atondiser
s ase.emb '

iy

-and clean the: 3et and ﬁIter in; petrol

Thc functmn of the volute dram system is 1o

,__fmduce fuel, 'which has ' become mnd::nsed in the
~ supercharger volute. under slow-running. condmons
- “into the induction system. - The aluminium’ venturi
" housing. located on' the lower port. side of the ' air
-+ intake (or attached to the underside ‘of ‘the super-
: - charger casing. as-on’ Meﬂm 130 -and. 131 -engines)

'contams two (or three on: S: U. carburettors) brass:

venturi mbes whach should ‘be’ cleaned with com-
pressed air. If i 1t be necessary 0 remme\the housing”
from' the engmc for clezmmg (not possxble on SU.

"float mrburettors) demch the three pipe- connections
and unscrcw -the': two nuts securing the’ housmg
- Wash in “clean® oetrol and apply. compréssed air to

S each union in wifn. Wben feplacing ‘the ‘muamg
‘- yenew thc I\lmgeme 301Rt washer 1f necessarv

CARBURATION

Cleanmg thc Bendxx carburettor fuel
filter. ;

R S Thc fuel-filter, whxch is suuatcd on the poit
-side "¢f “the carburettor reguiator umt, shculd be ::;
‘Temoved for i mspccnon and c]canmg by unlockmg and -

umcrcv.mg the long central set screw and thhs

. Fig. Zmﬁemoval of Bendix carburettor. W
: fuel f'lter B

7. Cleamng the S U. pump oil filter.

draw{ng the filter, spring and joihting washer.  Clean
- the'spring, filter and set screw in petrol and subject

them to an air blast. ‘When replacing the filter
ensure (hat the open ‘end is ouw.ards, securely lock '

e thc stud-in *'nsmon w:th wire,

13, The S U pump 011 ﬁltcr ahould be remmed-

- and clcaned as follows

(1) Remove the cap'niut from the bottom of the
- filter housmg (see Flg 3) :

(i) V;{x;hdra}v the ﬁl_t,-_cr;' -
(i) Immerse the filte: in petrs! and clean with
o astff brush, taking care aat to damags the
““gauze. Cloth or. ﬂannl maten& must
not be. used Vi

() Inscrt Lhc ﬂlter, foliowed by the - spnr*g,_"
and secure the cap nut.



Fig. 3—Removal of S.U. oil filter

Checking the Bendix carburettor
_i'ap(')ur-vem float.

14, The vapour ‘vent_pipe connection on top: of

“the filter: housmg incorporates ‘the guide for the vent

" peedle and if removed, permits the needie to fall to
one side thus Jamming the vent float,
_fore; it becomes necessary to check the freédom of

the vent foat, care must be taken that the float needie -
enters the guide before nghtemng the ‘vent pipe

* con necuon

Testmg the fuel levei in S.U. float
carburettors

# 150 - With-the: mrburetmr posmoned so-that its

upper: )omt face is honzontai and-a suitable U-tube
ccoupled in place of one of the- plugs in the jet necdie:

-wells, connect a.fuel pressure of 10.1b, per sq. in:

(29 ft. head) o the fuel inlet rail. Check that the
" dimension from the top of the float chamber face 10

the. fucl iwc‘l is 0340 X 0.010 in. Mammm the

“fuel pressurc for 5 mmutes 10 conﬁrm that ¢ creepmg ‘
Repeat the test for each fidat”

is not taking - place.
—_chamber - Should  the . “fuel: Jevel in: ‘cither - foat
chamber not conform ;1o -the -above “lnuts;, or if’

‘Creeping’ - is takmg plafe, it will be nﬂcessaq 10
‘remove the carburertor Iowcr half for mspecnon and
ad;ustmcnt (sce Chap 7. pm Y

-Checkmg the S U carburettor Jet needle
‘settmgs ' )

16" To check the Jel nu:dle sctungs on Merhn sl
' 72 and 73 chgm%, ﬁtted Wlth S U. A\"l‘ 44 anti-'g’

When, there- °

carburettor, the enrichment c:apsulc test ig J. 22084

“:<Lould be used in conjunction with the jet needic
recorder T

29749 with - adapter -J. 27917, - The
following procedure should be adopted =

: (\‘i Remove the txmtmg cover from the base of
the boost enrichment capsule .chamber on
“the L.H. side of the carburettor and fit the
dummy cover supplied. . Ensure that the
“Klingerite™ ‘washer is in position and.
~ undamaged. '

Remove the screwed plug and copper
“washer from base of the enrichment needle
jer well. '

P
f=h1
e

- (i) 'Fit appropriate banjo bolt suppliea with the
*rig in place of the existing bolt on the
. supercharger end of the boost pipe leading
to- boost. erachinenr chamber. Replace
the alummmm washer. :

“{iv}. Fir adapter J. 27917 to recorder J. 29749

~and fit the complete recorder in place of

boost needle jet well plug, ensuring that

face of the recorder is clean and seats
correctly on the: )et orifice plate. .

{¥) -Charge the .main_ pressure tank of ‘the rig
" J. 22084 10 a pressure notexceeding 701b.
.$g..1n. and not less than 251b. sq. 1. hv
*connecting an air pressure hnc or foorpump.
. to Schraeder valve on the instrument panel
- marked “TANK INLET™. :

{vi) Place the rig on a firm base and in an
upright pesiuon and arrange it 50 that the

* boost gauge can be watched. during the
operation of needle ad). stment and pressure
‘measuremnent. * Owing to the fict that the
period during which the bosst pressure will

_ remain. constart is himited 1o approximately.

2 mins., all preparaiions for needle pro-

- “jecrion: measurement should be-completed

* before pmsurc i_s appl_icd to. the capsulc.

" {vii} Connect, by means of the rub er mbmc
pmwdcd ‘the ‘union -marked “CAR-
. BURETTOR” 10 the ennchmem ..apsule

g ;chamb::r‘s dummx COVET.

- {vill) Cﬁ)nncu the rubber rubmg from the union
marked “BOOST PRESSURE” 1o the
boost banjo- mentioned. in_sub-pars. - (iif}.
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\1\) Turn the knob markad RFGULATOL

. amunx.locl\msc until the srop 8 ream.hcd and;j‘
 open the tap marked “CARBUR»T'] 'OR”.

.ALVE" at lcast om
;on.darxom no

:Qf\\_ipcti \hf “Slop
full tarn; - Under: tthL

reading should ¢ oe apparem on the “ BOOST*
CGAUGE" ‘and any, increase in b(}osi preesurc '
indicites - leaking regulator: i:ﬂ\‘t or faulw K

5 Scm“mdLr \a}u, /

Set the b(_':mi'p".rtSSur@ ar
by slowly. turning Knob' marked
LATOR”

-

in-clock-wise di‘n:;;*tioh; '

(%) »\&easme nudl«: projection.

may rxs‘ula

(xii} -1f the mnasun}d pz"m cuon’is. \mhm “()0:()

‘in. of thy ¢orréct hgun, the ﬁcttmg \hou d

. not be dist zrbgd

FUEL

- Adjustment: of relief valve,

9,‘?‘15. per sq. o
“REGU-

\\ lkn Lhu.k— :
ing lhe Jet:necdle: pro;em(m it is essentiat =
that 'he. Ldl’bﬂlﬂiﬂr be vibrated. by gentle
apping, oﬂ._r_*m considerable: viriation’
n ﬁntung, dud 0 Frxctmn in r?xa Imkagt.

@ Alntude {R H. side) meﬂe

Tms needie should pro;ect 0.100 in. below
‘the face. of’ the jet orifice at standard atmos-
-pheric pressure (’3‘9 92 in: Hg).  When the
“barometer - pressuec-is” above standard, a

reduction in. needle projection: will'occur
~and vice-tersy, the ‘variation being ap-

) 'prommatel} 0.028 in, per inch of mercury;

. The"exact: xeadmg i available from the
"graph in hg 4 of th15 z.haptu

() Boost cmrrolietz’ (L H. side; mcd!;,

The ncediu pxogwnan below the facd of the jet
orifice when: [ﬁlu capsule is subjéct 1o a boost
" pressure of - 9 Ih per sq. m. s 0.410 in.
for the ncu:ile type C.E:25 or' 0. 525 in. ior
the needle t‘.pt CE50.

M:xmre control semng (S.u.ﬁoat carburettor),

lz. 1-he ‘mixiure . control “should: be - set-to

- obtain a projection of 0.060 in. below the face of the

jet orifice at the provailing (ammsphcm prﬁsun and
:locked in this position. . : :

PUMP

18, If the fuel px»*ssure at tht, Bendix or S L’ mrblmtmr mkt is ihcorrect . it will be necessary o %d;uxt :

the fuel pump relief +alve (sce fig. 8, Chap. 7).
on the end of the pump and slacken off the locknut,

On RDH%‘R.O\LL gear type fuel pumps remove the cap nui
“Turn ‘the squared ‘end of the adjusting screw clockwie

10 INCrease the pressure and Jmu«"]ockmsc 10 decreasf. Lhe p:cs ure ; ; the direction .of rotation of the adjus sing

screw oquc.sco fuel ‘pumps is the same.
the S U.

No ad;ustmmt is prov ided on the futl pump when. mcorpomted with”
n'ccnon pump as on Mertin- 1()0 to l:al engines.

IhL correct fucl pru:ure dt max. cruxsmg LODleOHS are Qs follcws —

SRR Bcndn Larburcuor

S.U. foat ;;arbur‘cuor {wnhout *Amal’ valve)

8.U. floar carburettor {with ‘Amal’ valve)

1416 b sq. in
810 Ib./sq. in!
13--15 1b. sq. in:

AUTOMATIC BOOST CONTROL

Removal of mston vaivc.

19, 'I‘o remove fhe piston vahe trom its housmg

for. inspection aud c!fs:amng, place the throttle control: .- -
in the open position 1o release the Spring pressure on - -

the valve and remove the nuts securing the aneroid

cover to the boost controt unit ; detach the cover and
T horou!g_hly.

withdraw the ‘aneroid and piston valvc

clean- the piston ‘valve in_petrol ‘and subject” it to

comprcssed air, ensuring that all the holes in the valve:
are clear. - Before replacing the _piston valve smear it
with hght machine oil. Renew the jointing washer if.
necessary, . Under no’ consideration must aneroids

" be dismantled or ‘exchangeéd between e;ugmm havmg‘
- different: operating character'sum



s CLIMBING BDOST
GE CADIUSTMENT .

N em

oVING THE ANEROID

BOOST CONTROL ADJUSTMENTS AND MAINTENANCE  ~ FIG. 5



C.leamng b§6st : supply filters. by means of a pressure gun in the follawing manner:
- 20.".Unscrew the front {or. rear, Merlin 130 and '

131). boost  pressure ‘inlet connection’ or the boost (1) Inmject .z .small :quan;ft_y of :hit:%-freeze
control and Wilhdﬁw'tht filfer which is located just : lubricant into the boost control differental

‘casing. No' level plug is provided and

inside the inlet union. - Inspect the filter for damage : :
: care “should be wsken: w- avord over-

-and clean in perrol and.a moderate air blast. The
~filter 'will eventually become redundant by modifica- - lubrication.
~ tiom acdon. e Ve L . S

(i1}~ Inject lubricant- through the lubricators

Lubricating the ‘boost control. located” on_ the differential and throtte

21.- Lﬁbri{‘_aht {Ref. No. 34A'49 or 31A.103 . ‘con@ol shafts until it exudes from between
. should be injected through the Tecalemit lubricators the bearings. - '

MAGNETOS

~ Checking the contact breaker gap. of its cam and that the magneto control is
" LI et fully advanced.
22. The following procedure should be adopred )
when checking the conract breaker gap: - (i),
() Remove the contact breaker cover.

Check the conad byeaker gap, which must
not be Jess thar 0011 in. and greater than
S . ST 0.013 in." Reset if necessary to 0012 i
“ (i) Ensure that the.rocker arm is on the peak 2 0.001 in. '

MOYE CLP TO. LUBRICATE
RGCKER, LEVER,

\

© REPLACING MAGNETO CA

' CHECKING MAGNETO CONTACT BREAKER GAP
" Magneto Adjustments - FIG. 6. b



{iv) To -adjust the cap on B.T.H. maguetos

slacken off th  lockmut ‘and - turn  the

- ‘adjusting screw until the required clearance

is obtained. On Rotax magnetos, the two

- locking puts - are slackeried - off and : the

eccentric

adjusting - screw s murned  as
required. ~ ’

{¥} * Tighten the locknuts and re-check thé gap...

Lubrication of the contact breaker pivet pin.

2% To lubricate the pivot pir-move aside the
small hinged clip of the rocker lever and apply a light
coating ‘of Intava 639, \Y‘lp«: off any surplus grease
before replacmf*

. Lubricating contact breaker cam.

24 B.T:H. Type C6$E-1>S magnetos are fitted

with a grease impregnated cam lubricating pad which
should -be renewed at the appropriate inspection
pcmod in the follcmmo manner :

(i\. Remove the conract ‘breaker cover.

i) Detach lubricating pad  spring from is
1 g P pring
post, withdraw spring and remove pad.

{11} Fit'new pad in spring (de not oil as i will
‘alveady be grease impregnared) .md secure
: ;prmtY o post :

) Ensurc Lhat the spring is correctly posi- - -

toned and is pressing the pad against the
- . B N : - E .

REMOVAL OF STARTER

27, -The starter motor should be removed from
‘the engane for cleaning and servicing at the presmbnd'
mspocmm period in the following manmner

{1 Disconnect the. twa wires  from  their
ternunal posts and - remove:’ the " nuis
securmg ihe Starter to the \\hcelcase

(i) Withdraw the startcr moror assembly,
which may bc of either tiie epicyclic or the
double spur reduction ¥Ee.

Rotax Type NSE 12:4 magnetos arc firted with a felt
cam-lubricating pad which should be given a few

-dmps of light oil at the recommendsd inspection

periods. - If the felt is worn or damaged, the pad
should be replaced hyv-a freshly oiled one: The pad
is fitted 1o the spring in-the same manner as. that
previously described, but should only just touch the
pezk of the cam. ~ No bending movement of the metal
housing should occur when the cam is rned,

35. BT.H. Type C6SE-121 or 2 and Roux

Type NSE 126 magnetos are fitted with lubricating

yads which may be rencwad as follows ;
(1Y Remove split pin, washer and pad holder.

(1) Fit' new pad in holder and replace with
SPTiRZ N COrTect pasitun,

(ur} - Fit new washer and -split pin.

Examining contact breaker points for .

wear and spring for corrosion.

26. Rorate the engine 10 open the contact breaker
points, which, if burnt or burred. should be removed
for cleaning and wuemg with s fine carborundum
stone.  Great care shonid be taken that the points
remain flar and parallel.  Check that the main and
auxiliary contact breaker springs have not been
displaced and show ne sign- of cerrosion.  Ensure
that all screws and' locknuts are secure and that the

~. contact breaker base is free'in its housing, and well

lubpicared: . A very slack fit, however, is detrim-nral
and will cause corresion with consequent seizure of
the base.

MOTOR FOR SERVICING

} Before refitting the ‘starter miotor, the lay-
shaft gears and bearings ¢nd the anaulus
and its central ball bearings should be well
cleaned in petrol and subjected 1o air blast.
Apply Intava ‘E’ graphite grease to these
after cleaning. ~ Check that -the vent hots

in’the housing at the drive end of the

starter ‘is not restricted. ~The cpmchg
ype starter motor does not require any.
addidonal lubrication.
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AUTOMATIC BOOST CONTROL

Renewal ‘of the boost contral aneroid.
1. Failuce of the boost control anit to function
¢ mady be caused by a punctured boost confrol aneroid,,

- which can be removed for mspecncn b\ unscrewm*'
i tux* xlvc \.Gl’ef, de-. s

the four nuts securing -the:
taching the cover and ‘.uthdrawmrf ‘theaners "1 and
piston. valve rearwards out of the hou\mg a%emoval
will be facilirated by first setting the control cam-in

the throttle open position; thus rcleasmg the spring :
Failure is . checked by.

' “assure - on the - valve,

immersing the capsile in- water :md compressing,

“when 2 puncture will be indicated by the presence ef

" air bubbles. - Renew if TIGLCSQEIY Itis emphasised,

however, that aneruids must not: be- mterchangcd_

between engines of differeat series. After renewing

~the. aneroid;: the ‘boost pressure must be re-set as
described  in  Chapter 5, .- Also. renew- -the -joint’

washer between the aneroid: cover and housing if
" Hiecyssary. ' ‘

S. U.

Slow-rumnng .Mjus!menn

3. The s:ow-rurmmg sptem will have been
correctly  adjusted before despatch  bur further
correction may be made, whs,n necessary, by means of
the slow-running stop . un. the carburettor; which

should be set to give an :dhng speed of 450 *50r.pm.

No other ad]us[ment, f.e. by alieration of jet orifices,

is ‘permissible, and if fauity: 5!0\?-rum.mg persists
after adjustment of the setscrew prevmusly mentioned,
an inspection should be made . for restncted jéts or
passages.

Removai of the carburettox. _

4. After drammg the necessary . systems and
remoung any installation fittings which may obstr
removal of the’ carbuxem)r, proceed as “fol ws :—

(i; stcannect the nipe from the volite drain

venturi, the air intake:balance pipe on the .

starboard side of the t‘atburctmr and the
boost supply pipe to thc carburettor mpsuie
.{'ha'nbcr {port’ side). T

‘Removal of automatic boost control unit.

- 2. After 'remoxing all’ “necessary . -installation

fittings, remove the boost contmE tmm its facing as
fo!lo\w —

L 'Disn.er\nect the throttlmneraung md at
SR top ball ]omt

iy Dlsconmct the magneto controi on the
5., boost control unit.

- (iiD) Disconr_lécf the 'piiot’s throttle control.

(iv) - Detach the two. boost p‘*n.s to the boost
: control. -

‘(v) Remove the fom nuts securing the unit
and 1ift it off irs facing. :

FLOAT CARBURETTOR

(it} Slacken the lower ring nut on the coolant
_feed ‘pipe to the carburettor.. Disconnect

" the ¢ atrol rods to the carburertor throtde,
_accelerator pump operating lever and slow-"
_Tunning u.n-off 1ever “

(iii) stconnect the supcrchargcr volute drain
pipe- and “the main fuel supply pipe.
Remove the two setscrews and detach the

. scavenge oil by-pass relief valve from the
~._starboard s1de of the carburettor

{iv) De;ach the coolant return connection from
: .th~ s;arboard side of Lhe carburetior.

) Rcmove ‘the nurs from. the faur iong set-

bolts, two at the réar and front respectively,

which Sécure the carburettor to the intake
elbow.

the - carburettor - from " the - elbow. - Re-
pl: - ment of ‘the carburetror is a reversal
‘of.. e removal procedure. :

- While supparting the carburertor, .
: unscrcvu “the four remaining nuts; and fower "~



BENDIX

Adjustment of idle sprmg

5. If the muxture shows signs: of m:,mmhu 01
surging over the idling or cruasmg rangs, adjustment
may-be made 1o the idle spring.  Before commending

any adlusmwm however, 11 should be asu.rtamcd:) :
that mt_ fuel svstem s unrtsmued that the correct

fuel- pressuie cbtains and that the valve mechanmism

and magnetos are oper.itlnu pmpuh Then proceed
as-follows -——

(i} Remove the acorn capsput and slacken the

- locknut. of the adjusting serew, which is

located at the front of the carburettor undcr

the \umruhargu volute. ‘

(i) Turn the adjusting screw anti- ck.=‘z<\\ ise w
4 maximum of 3.4 of & turn to richen the
nu}.mn.. It should - be neted, however,
that this adjustment ‘will have no - effect
upon engines wuh surge at'7 1oy pet sg in:
_boost; or dbO\ L

(i)} R the engma: to check the adjustment and

when correct, tighten : the locknut  and
replace and. rewire the cap nut. It may
aow be necessary o adjust the slow-running
(sce Chap.-5).

{iv) Adjustment of “the idle"spring “must “be

recorded in-the .engine ‘log bock’ and the
degree of adjustment stated, vz 14 arn -
anti-clockwise; -1-2 turn anti-clockwise, etc. -

Weak mixture at take-off or climb.

6. If the mixture is weak at these conditions, a

check shouid be made for a sticking poppet valve,

which may also cause surging over-the cruisiag range.
Proceed with the check as follows :—

m Remove the poppet valve cover, whiéh.will'

be found below the idle spring adjustment,
to expose -the end "of the: poppet valve
assembly. e

(u) Grip the end of the poppet. valve a\sunbly_
with - a panr of pliers-and pull it gently
outwards.
smoothly to-its original position, it can be
assumed that it is_quite frec in the guide.

“On - no account 1nust the adjustment  be

altered, or the locking wire removed.

{ii) If the poppet. ‘valve is not free, operaic the '
" booster. pump “10 flush our’ the valve

.s.hambu, simultancously moving. the: va{v
a3 déscnbcd in qub par& {in).

mixture over the whole engine range.

1f, on reléase, the valve rcrums .

INJECTION CARBURETTOR

Clezinihg the boost venturis. =

Aaunulanon of oit and dirt in thr. boost
venturis and ; Jrtipast tubes will cause wWeakening of the
The venturis..
should ‘therefore be removed and -cleaned  in the

" following manneér :—<

(i) Remove the four setscrews. sccuring each
‘of the Y-brackets in position, taking great
“care not to- lose the. washers under each
bracket. ' ‘

{il}" Mark each bracket when removed . ensure

70 that i ds replaced in its correct carburettor
choke. ‘ '

{ii) " Immerse the bracket in clean fuel and wash
thoroughly. - Drv off and clear all passages
with: compressed air.  Insert a- length of
“copper wire into cach impact tube to ensure
that thcse also are ‘laar‘ ‘

(iv) It is important that thc venturi tubes are
not cleaned while in position as they control -
~the AIR side of the carburettor and fuel
‘must not be permitted to enter the air
‘chamber. '

- {v) Replace the washers 2nd venturi wbes and
rewire the setscrews. ‘

Cleaning the fuel ‘discharge nozzle.

8. If it is found that the idle mixtuze s not
controilable by the idle adjustment, it may be that

“the discharge needle “is prevented- from seating by

foréign matter. Rumo»c the dm,h'trge needle in the
following minner :— :

NOE Disconnect and remove the air balance and
fuel supply pipzs to the adapter unit.

(ii) ' Unscrew the eight nuts securing the adapter
unit to the intake ¢ibow and lift off the unit.

(iii) - Unscrew the three muts and lift off the
“dischargs .nozzle. cover. Press down the
cover while: unscrewing (he nUTs 16 cotn-
teract the spring thrust.

(iv) Remove the spring: Several shims may
: - .be found :on top of the: spring and they
must all be replaccd

) W:thdmw the needle and clcan the scaung
laspect the dxaphmgm for ‘pummrcs and
o cietmoraum’: ‘

—
)



When réplacing- the’ disghé_rgc ‘needle, pfooécd as Removal _amd. replacement of accelerator

follows :— Lo 5 : pump.
1) Insert the discharge needle and replace the 9. If acceleraton is poor, do not alter the car-
araphragm  on - the -three studs. The burettor sertings before checking over the accelerator
diaphrdgm fits 1n one posiuon only and on  ~ ~ pump. - Proceed as follows i —

RG ACCOURT mMust it be puiled or twisted in

T

order to get it 1o fit over the studs. - Donot W
expose the diaphragm to sunlight.

‘ s e (1)

(i)’ Fit the spring (and shims, if fitted” into the
cover and replace and secure the cover on
the studs.

{iif}. Secure the adapter unitio the intake elbow. (i}
A new joint ‘washer should be fitted if /
NECESsary, ' ' :

Y- @)

. {iv) Replace the fuel and air pipes.

Remove the adapter unit as in para. 8§,

‘sub-para. {ii).

‘Remove the six setseraws and detach the

accelerator pump cover, ' Maintain 3 pres-
sure upon the cover while removing the
se1sCrews o counteract the thrust of the
spring.

Lift out the upper spring and remove the
joint washer and diaphragm retainet shieid.

Remove the upper Uaphragm and inspect

for damage. Lifi off the centre body.

Disconnect the lower diaphragm assembly
from the valve by slipping the U-slot
the diaphragm assembly off the button on
the end of the val.e.  Check the lower
diaphragm for damage. Lift nut the lower

_Spring.

ADIUSTMENT QF

POPPET VALVE

. MUST NOT. BE
ALTERED




(v1). Unscrew and remove the threc seiscrews
securing the poppet valve assembly. . Re-
move the valye assembiy, spray nozzle and
uppcr and lower cork joint. washers,

(vii} Lnsure Lhat valve moves freely in i fuide
©7 - and inspect seating for-wear. Clean out
the spray nozzle holes, if necessary.

To teplace the accelerator pump, proceed as follows :.

{1} Replace the sprav nozzie, cork joint washers

and poppet valve assembiy. Secure with

three wired setscrews.

(i) Place the lower spnng over the valve head
_and connect the lower diaphragm: by shp-
ping the Usshaped slot in the dizphragm
assembly on to the button on the end of the
valve stem

(1)) Replact  the centre body and upper

© diaphragm. It is essential that the -fuel
bleed passage in the centre body is facing
downwards and correctly-zligned with the

blced passage incorporated in the housing,

(iv} Replace the dmphrag"n retammg shield and
the joint vuashnr

(v) - Insert the upper spring into its seal in the
diaphragm assembly and replace the cover.
Sécure by the §ix SCTSCTEWS.

{v1) Replace the joint washer and thc adapter
upit on the intake elbow.
fuel and atr pipes.

‘Connect up the

Automatic. mixture contrel unit.

10 Failure “of the bellows in  the automatic
mixture control unit causes :he mixture to. richen
wit 1 alutude and iIs indicated by an excessively sooty
exhaust at approximate.; 2,000 fi. and above.

~ There is no indicatdon of bellows failure during

ground run as the:failed bellows maintain the control
needie at the ground level posinon. The failed
control unit should ‘be removed and weplaced by a
new complete unit which has beon correctly set for
the. particular model of carburettor and engine type.
‘These units are not interchangeable berween differem
pes.

11.  To ‘remove the -automatic nuxture control

proceed as - follows :
{1) -Remove t_hé cover.

‘ (i) " Remove the cut-off valve control shaft
setscrew at the port “ide; slacken off the
setscrew al the starboard side, slacken the
locknut and swing the control shaft towards
the starboard side - of the engine.

_{ii1) ' Remove the four nuts at the base of the
housing and withdraw the unit.

_ Replacement of a unit is. the reverse of the removal

procedure but care must be taken not to damage the
rubber. sealing ‘ring. If the ring is lightdy smeared
with ghcol this wdl famhtatc s entry into the
housmg



'DISCHARGE NOZZLE
ASSEMBLY

‘ |

ACCELERATQR PUMP
ASSEMBLY

DISMANTLING
THE BENDIX
'CARBURETTOR
ADAPTER UNIT

FIG. 3




S. U FUEL lNJECTION PUMF

Removal of the fuel m]ecuon pump umt. : :

12. '50 remove the umt proceed in the follnwmg : . :
S i "Whﬁn replacmg :hc umt, merely Teverse the: sequence

manner {sec Fig. 4}

{1 Turn off th. appropnam fue} iupplv cod-: o
... disconnect the-fuel inlet from tank 10 pump' s

and drain the pipe-line.

* pump to injection nozzle. -

(izv\ Disconnect the oil supp!v plpe to the pumpﬂ': S
usit, the boost pressure pipe m the capsule T

*ckamber and the boost drain pipe.. If a

replacement pump unit is to be. fitted,
release . the pipe chpx and unscrew: the

three nuts reraining ‘the boost tcmperéture

air bulb in the .intercooler -dnd withdiaw : ‘

[the air bulb. = As the latter is nitially mau:d
10-its_particular pump unit, the two’ must
remain IOgC[hEI‘ lﬂ SE"VILC

(iv} Uncouplc the control tod from the cut—ofh
lever.” Unscrew th(. fom‘ nuts secunng the .

Removal

of remaval op"rauenﬂ
ever, Tequire attention :

(11= Disconnect the. fuel pnpeé from the gear_._ '
. pump to the plunger pump and p!ungt-'

of 5.U. Injection Pump Unit

pump umt to tht. wheelcase' and uqthdrav»
- the; umt" S

“The" follomrw oomts, how— ;

(1) A new: j()lnt washer must be imed bemcen
- pump and:wheelcase. e
(n} Ensure !haL the: uut-oﬁ' iever abuts the
R “RU‘\I” stop \sheﬂ released oo
G I the pumpis - ‘to be. smred for an} ap-
wnl o preciable pcrmd cither ‘on an engine or
iqeparawly it is, necessary to fill ‘both the
~ gear‘and phinger pump with ml (by means"
: of a syrmge‘ to prevc:-r corrosion:

'fRemoval oi ‘the accelera*or pump.

13, To remou: the accelcrator pump, proceed as

" follow $:

R Y] Lincouple the \:ontml rod from the ac-
celerator pump operating. aruii.

.,'(.il) Detach the_air balance pipe when ﬁnﬁ.

FIG. 4



RECIPROCATING PLUNGERS
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(i)

Unscrew thc ‘seven . nuts securmg the
accelerator pump c**‘mg “to . the intake

- elbow: = Lift off the assembly. - Removal
o of thie: nuts will” be facﬂltated by pressing
" . on the casing’ to oppose thc thrust of the

'mscmal sprmg. o

Upon replacement of ‘the pump, it is essential to
obtain a pe-fect joint under the pump casing, and all
packing plares must be replaced. In addition, it is
advisable to inject a'small quantity f greasc into the

“end of the crank lever shaft.

CYLINDER BLOCK

Generél '

14. . Before removing either the. port or starboard

cylinder block, the following operations are necessar; N

®

If possxblc, jack-and trestle the aucraﬁ in

Loa honzontal posmon

w
COR

Remove: the engine gowling paﬁnéls.:“

Drain the coolant from the main-system .

" -and’ detach the header tank. connection

{v),

).

from the relevant cylinder block:

Remou the’ reievaut cowling formers ani
exhausr;smb Ripes. ‘

Remove am,: further mstallation_ firtings

- which may obstruct rémoval of the cylinder

block.” -

Removal .of the port (“B“ cylmder block.

15 Proceed i the fol!owmo manner >

10

Unscrew the ignition hamass spar}ang\ plug

connections 'on the mducuon and e:;haust

sides of. the block:.. Remowe the' th:ce uLs

which secure the m etal condult of the ex-

haust side ham&ss 10 !he coolant rail pxpe, '

detach the magncm covcr and lift the har-

~ness clear of the t:ngme

i)

(i)

: " k(ib')

Dlsconnem the. I.p. m, :nchcator dnive and,
‘the rocker-cover breather. pipes  (if firted) ;
remove the rocker cover. - Detach the pipe -

from: the mtercoolcr to the header tank.
Remove any aocessens dmen from the

\Camshaf\ rear end.

Disconnect the priming pzpe conniection at
the rear of thc induction; mamfolds

Before removing the camshatt ‘and Tocker
. 3_mechamsm, turn ‘the crankshaft to. bring
Nos, 2 and 5 pistons to" T.D:C. "If the
“same cylinder block and camshaft are to be
replaced,  re-timing the engine " will "be’

avoided if the mating bevel gears of the

camshaft’ drive ‘and "the. flange of the
inclined ~drive shaft are marked before
" removal. ' (See. Fig. 6.)

(v). Remove the camshaft and rocker assembly
by unscrewing. the 14 spiit-pinned nuts
securing the camshaft rocker brackets to

.. the -head. Remove .the bevet gear by

. bifting’ it upwards from its housing and
disconpect the Inclined drive guard tube
.4t Its ‘upper cnd. “When extracting the
-bevel gear of the inclined drive, mainwin
the drive shaft in engagement with the
lower: bevel by pressing it downwards. - If
the gears have been marked as in para.-(3v)

- the engine must not be turned or re-timing
will be necessary. :

(vi) Remove the setscrews which secure the
‘induction manifold 1o the cylinder block
and central induction trunk and 1ift off the

. manifold.. Inspect the bontom of the V
formed by the cylinder blocks on the crank-
case for fﬁrelm bodies: .

- (vii) Loosen the jubilee clip and disconncct the -
' coolant inlet pipe connection at the reat of
- the cylinder block and remove the oil pipe
to the ;enerator (or main coolant pump)

drive housmg

(viii) Loosen the 14 cylinder retaining nuts
' progressively - in the' sequence 1o that
illustrated: ‘in - Fig. 6.:. Remove the ‘outs,
" washers and bridge pieces.” - :

"(ix) Amach the two cylinder block jackscrews
" HB. 27781to' the rocker studs  between
_ Nos. 1, 2, and 5, 6, cylinders. Turn both
scréw-jacks simultapeousiy, ~maintaining -
‘the block parallel to the crankcase face to
" avoid binding on the studs. ~The screw-
“jacks are handed and marked and should

be fitred in theu' correct positons.
Suppert the pistons by hand when they

emerge from the cylinder bores.
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CYLINDER BLOCK REMO\!AL PROCEDURE FIG. 6



{x) ‘Afier removing the cylinder block from the
eogine, extract the rubber joint rings from
‘the liners and piace the block on the storage
rig HB. 15615. . Secure it by means of the
bridge pleces and nurs which - normally
hold the block ‘1o the crankcase. The
joint faces of the block and rig must be
clean and the block- tightered down as
described in para: 18, sub-para. (vii) of
this Chapter.

Removal of the siarboard (“A”) cylinder
block,

16. . The remoyal piocedure is similar to that for
the “B” block with the following additions :

{i) Remove the three nuts which secure the
metal conduit of the ignition harness to
the induction manifold and place the har-
ness to one side clear of the cylinder block.

(i) Remove the veiute drain pipe housing at
the rear of the induction manifold.

Removal and inspection of pistons.

17. If the pistons are found to be defecuive or the
piston rings gummed, each defective piston should
be removed by extracting a circlip from one side and
pushing the gudgeon pin out by hand. Removal of
the gudgeon pin czn be facilitated by applying cloths
soaked in hot oif to the piston.. In extreme cases,
the drift . 13048 may. be used bur the piston must
be supported to prevent the shock being transmitted
to the connecting rod.

Defective pistons wus: be replacsd by new or
serviceablc used pistons of the correct type and weight:
New rings, having a closed gap of 0.025 in.~—0.030 in.
should be used on replacement pistons but if a re~
placement cylinder block assembly is to be installed
check all the piston ring gaps, which, if in excess
of 0.070 in. necessitate the fittings of new rings.
When fitiing rings 1o pistons thoroughly <lcan the
piston ring grooves and check: that the chamfered
edges of the scraper rings are uppermosz.  To ensure
correct assembly. all rings huve the word ‘top’ etched
on their upper surface.

In addition, if, on examination of the block, defec-
tive valves, valve springs, collets, etc., are revealed,
they must be replaced by niew or serviceable used
parts,

88

Replacing the. cylinder block.

18." 1€ the valves, vaive springs and induction
wmanifold have been removed they should be replaced
beftre mounting the cviinder block on the crankcase.
When replacing -the block, proceed as follows:

(i) Fit" the piston ring compression bands:
around the top rings of all six pistons.

(i) - Gradually unscrew the nuts securing: the
“ cylinder block to the storage rig and raise
the block clear of the rig. -

4i) Fit new rubber rings to the lower end of -
~ each cylinder stud guard wabe and to each
eylinder liner spigot ; ensute that the rings
are not twisted. . :

(ivy Clean the mating faces of the block and
crankcase and -smear the liner bores freely
with clean engine oil.

(v) - Attach the rwo cylinder bleck jackscrews
HB. 27781 in their correct positions,
suspend the block over the crankcass
studs and lower it carefully until the jack-
screws have taken the weight. Ensure that
the block is aligned correctly or-a stud may
penetrate a guard tube,

(vi)- Continue to lower the block by means of
the jackscrews until :the upper rings of
Nos. 2 and 5 pistons have entered the
liners. . Compress the scraper. rings with
the ‘special tweezers HB, 2442,

(vii) When all the pistons are safely within their
bores,  the -linee. spigots should ‘be guided
into their respective crankcase apertures,
first ensuring that the coclant pipe from the
pump is correctly: positioned to. enter the
coolant connection on the block.

(viii) ' Place the dowelled bridge pieces ‘over the
ten intermediate -cylinder block retaining
studs and screw on their flanges nuts ; also
screw on the closed ‘end nuts of the four
end  studs. With the torque wrench
HB. 27780 and the cxtension’ socket
HB. 35459 tghten the nuts on the studs
evenly and gradually, rommencing with
the centre nuts and the working outwards
in the reverse sequence to that detailed i
Fig. 6.
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i {Io'mplm;. the :y.h'ndrr block installation by

replacing the camshatt drive gear, camshaft
moechanism and rocker covér and secure the
induction manitold 1o the inducuon trunk
pipe. - Secure the coolant conmeciion at
the sidé of the block, arachk the ceolant

Using z 1ommy bar 6 . to
tighten up the nuts:on the sds an ihe
o Te obtain the

. long,

same order as o
corredt tightness, cach nut should be turned
one castellrnion without reference o the
split piahole, - It the sphit pin canmot then

connection at the top of the block and be ficted the nut should be further nghtened
conneet up  the rpm. mdicator -drive.

10 permit this,
Replace the cowlig formers, oxhaust air- !

- ) , o A When inspecting for tighiness. the vasiest
scoop and stubh pipes and cowhng. pancls. = i
Ft a4 new copper asbestos washer to-the
ar scoop and stub pipes.

method is o use 1 torgue readig spanaser,
pe TQ. 50 A This spanaer ~hould be
tricd on vach nutan turn and @ torgue of

R R - . . WO M in. exerted. 1 nghtenme has been
2} The camshaft must be reploced as desenbed ) ;

m para. 19, ensuning that the marked tecth
engage.  Check  thar - ithe: correct  joint. o ;

: - . T slighily, 1t should be turned o the new
washer Iv fired at the Centre imake before - :

performed correctiv, the nut sl not move,
bur i s found possible oo mave the nut
. !

N : . casteltation.

tighlening down the induczion manifold.

v widl be found advanmgeons o screw the v e spht pus.

setserews of  the’ manitold - nto Cthois

respecrive holées a few  threads hefere Tools required for. cvlimler block removal,
tightening . down the <vhoder block re- SR . ) ' .
7 = CL 20, The foliowmg speaal tools are required lor

tatning ‘nats:  Finally chock (the engmine o .
. d removing and refitting ovhinder blocks:
tming. TS =

T * - L N
et N, Diescripoion

) HE. 27780 Torgue wrench for nuts holld-
Tightening camshaft bracket stads. '

ing down ovhinder block,
o 1
. . . ] ; B HB. 31335 Rig tor saung 1B 27750,
19, To prevent bresking or loosening of camshatt
bracker studs, the cumnshaft nuts most be nghtened
as follows

HRB. 33439 Extension socket for use with
orgue wrench,
: 1Y 19335 Bex spaaner for nub soldng
Gy Mark the pivonon of the split-pm hele en - Jown cvhinder.
the top o each srud. with a scriber or red
pencil,

HB. 27731 Toot forlitung ovhnder blocks,

- - : : HE. 15615 Basc for packing. [ransporsng
(31 - Apply mineral ol {Spec. DT.D. 4727 w0 and storing ovimder blocks.
fhe threads of the studs and the face of the - e A f enddean i
s, Do13¢38 Drift for gudgeen pio
: _ ~ HB. 28846  Pliers for expanding ~orapes
iy Using a4 inch - tommy- bar ventsaliv dngs. :
disposed i the box- spanner and held in ' )
ene hand, “the puts should be ‘mipped’
_stariing with both nuts o No. 7 camshaft
bracket and proceeding 10 No. © brackey,
and se on. o :

HB. 2442 Tweezere o for asserabhng

SCTANCT TINgs,

HE. 16546 Comprension band 1or piion
rings.

FLAME TRAPS

3

Remova]r and inspection of thi¢ Hame traps. harness by

i) Detach tac inler-side gnivoen

removing the ity sefurtizg 1 e the three

to remove the induction manifolds as follows :

21. To insped: the flame trapy, itis first necessary » Sedur L
brackets on the starboard, manttohld.

(i) Disconnect the induction side sparking {ni Disconnect the Bexible prpes of the rear of

plug cables from the sparking phugs. the mamields.

Il
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(iv) Unscrew and remove the setscrews securing

each manifold o the central - induction
trunk and those which secure each manifold

10 the cylinder black.

washers between the ‘manifold and the

evlinder block and the' manifold and truek

aperturss respecrively. it s adwisable m
remove .only ong mamfold ar a - time o
prevent damaga o the intercooler: connect-

ing sieeve due td the weight of the. \nerw;\c '

unsupr\c‘-rted mﬂuuzmn trunk. .

fvit Remove the flame traps for cleaning or
- remewing.  On early type manifolds the.
Hame traps are removed by meremng the -~

cight securing: nuts and lmmtY them . out,

The Jater manifeids incotporaie a centrally= -

disposed  distance piece. secured ~by set-
screws; which- should be removed” before

FUEL

General,

22. Fither of o’ t*pu of runl pump may be

fitted -t engines employing the ‘Bendix Imjection:
Carburettor“or the 511 Float Carb..zretmr, s 4,

gear type or a vane tvpe. - Both incoerporate a balanced
relief valve snd are provided with means by-which' the
fuel pressdre may be .ldmsw.ci. As “explained. in

Chapter 6. paragraph 18, o means of adjustment is

- provided on the gear pump of the S. u. fuel- xmunon

PUMPS enit. -

Adjusmicm of fucl, nrcsqure ;g;::ar lvpe
mampl,

22 To adjost the Iud DICSSUES, TLTOVE the ¢a ap

nul (see fig. 8, dacken the tocknut and turn -the
sdjusting screw, clockwise to increase the pressure
or anti-clockwise 1o decrease”the pressure, . Alter

obraining the vorrect pressure, lock -tht adjusung

screw and replace the dap nut. Lock-wire the cap
C o seewrely. | Uhe correcs fuel prissures are as
follows :— o

R R Yendix earbummr 151, sq in. 1 b sq m;
$.U, carburenior o S—— : T
With *Amas” valve. o iEIb sg i D ib'.fsq. in."
Without ‘Amal’ valve 91b. sq.in % 11k, sq. in.

(v) Lif off the manifold and temove the jo nt

:he remaining-5ix nuts.. The flame wraps -
2v need pushing front behma before they
will vome out. '

' (vi) If the flame traps are. saoted . be

' cleened.with petroliand  ompr asd air.
& - Bumu- flame traps showd be renewed.
‘.- Hard"deposits ‘require & special cléaning
B prdcess._ - B '

So{wiiy Re—assemblx is effected in the reverse

" 'manner to removal. Renew ali locking
washers and any nut ot zaske[ “hn’.‘h may
‘be faultx

{xy. W ht.n any one mamfcld has bnen assembled
2 on thc engine, ‘the other fray bé removed,
mcpec&d and replaced m the same manner.

(X} Connect the flexible pipes at. nhc rear of
the maiifolds, attach the ‘induction side
ignition harness to the brackets on the star-
board. mm1fe§ 1 and connect up the i crmuon
leads

PUMPS

‘Removal and. replacement of the relief

valve (gear type pumpl.

24, If the fuel pressure is sull erradc after ©
adjustment, the relief valve should be removed and
the vaive and seating inspected -and <leaned as
necessary.” The following procedure is recom-
mended : L

(i* Remove the cap nut and unscrew tha
gomplete valve unit from the pump beody.

- Inspect the valve for {foreign mauer or
faulty seating. Rectify if wecessary. - The
valve unit, howev ¢f, mUst ot Ne account be
d;smnntle,d

(iti) ‘Replace “jn ‘the revewse segquence.  The
thickness of the copper asbestos washer -
must be n;e‘nsurcd 1 ensure that with the
valve’ unit in  position “the thickness is
beoween 0,055 in- and 0.065 in. to cbtain -
the correct pr&sst}re balance chamu;nsncf ,
of the vawe. ' W '
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Ad}ustment of fuel pressure (vane type
pump). o -

5. To “adjust ' the - fuel pressure, remove the
locking wire (see fig. 8Y,

fuel  pressure or “anti-clockwise to ‘decveasz. the
. pressure.
by an excessive clockwise adjustment. - Check that

the pressures stated in para. 23 of this- Chapser ar¢’
obtained: Txghtcn the iock\ nut and secure with wxre :

Removal; and replacement of the relief
valve (vanc type pump).: ok

26.  Erratic delivery pressare and failure of *he“
pump to ;mmc when dry may be due to cither:

{i7. Sluggishness in the_opcmtmn of thc relief
S ovalve,

loosen the Jocknut sad turn

the knurled adjusting screw Clockwise 16 increase the
' +Wiscrewing-the six SeLSCrews.

Care must be taken por to guy she valve.

Q) A wom-i‘xjeiief-va!v'e.’

i

- (i) Foreign matter on the seating.

The valve may'bé"‘rémoved for inspecton by un-
Rectify where necessary
and-replace Lhe valve in its correct position.  The
valve should be cengralised by pressing the valve unit
ﬁrmly against the | ‘fump_before tightening - the set-
SCTEWS, 50 Ihd[ thej valve stem may work: ﬁ'eclv n xts g
gmde '

Examine the vent hole in the rehief valv'c caver and

remove: any obqtruc:ion, taking care. not o LIllHI"-”L
‘the hole.
s still mounted on the. cover, or injury 1w the dia-
‘phitagm may result.
~on the pump, ensure that the “Inlet™ name, plate is
'pov.xt:om:d adjacent to the inlet port. :

Do fiot use an air blast whileé the vent nut

When replacing the valve unit

IGNITION HARNESS AND MAGNETOS

Removal of ignition harness.

27, To remove the ignition “hdrness, proceed as. -
follows ' :

Infet pié:g' wIring—

{1) Disconnect the sparking- plug corinections -

and detach the H.T distributor cover from
the  “A” {starboard) side magncto, by
unscrewing two or four bolts, :

(i1} Release the: securing clips, -three on the
inlet manifold and  twe on the-intercooler
and lift off the harness.

Exhaust plug wiring—

{t) IDisconnect the sparking plug conncctions
aud detach the H.T. distributor cover from
the “B” (port) side magneto, by sinscrewing
two or four nuts.

(i), Detach the thru: clips itom .cach cooiam
mamtold and release the - dip bcncath the
chiurgc' delivery bend,

Withdraw the to-ﬂqplctc hamcss under the:
supercharger delivery-bend from starboard
10 port, tiking carc not to damage the H.T.
leads.

(iii)

:Magnetos.

28. ‘Bach magnf‘to is secumi by three nuts.
Before removing, disconnect the- ignition control at
the fork.end and remove the. H.T. leads and magneto
cover as descibed in para. 27 (1) Disconnect. the
carthing lead and the booster coil connection. If the
samemagneto 1s"to be replaced, and the magneto

" timing 35 not 1o be disturbed, the following procedure

15 recommended for” engines fitted with. magneros
intorporating 4 removable front cover plate :+—

{® Turn the engine until the large rotor of the
magneto 1o be removed coincides with the
A F 6 nnrkmg on the distributor segment.

(u} Remove the securing nuts and: withdraw
the magneto, lr:av.ng the drive coupling in

. position. \cf further lumms* of the engine

is now ps.rmmx:g.

G "\thn r'cpla/:.ix}g the magneto, positicn the

- drive’ “spividle S0 that the  conditions .
mentioned in sub-pa:a. u\ obtam 'hghtcn
“the sccurmg ‘nuts, '

Upcm re.piau.mmt, ensurc that the jointing washer is
nract. RN
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INTERCOOLER COOLING SYSTEM

Remioving the intercosler.

29. The' following * instructions “refer “to “the

remeval of the intercooler from engines fitted with'a
separate header tapk; but with the exteption of some,
pipe " disconngcticns, -the same instructions may . be

applied teo intercoolers havmg an mtegral keader t:m
Procend s follows':

(iii}

{iv),

{(vilt}

)

(=)

. pipe from the mtcn.coh:r w the super-

{xi)

Drain the imerc_odlerr,s'ystemh :

Release the 1g-z=txo*1 harness from the xtar~

board side- m the mtercoolu

legonnect the boost pressure pipe Wwhich
leads 1o the $.U. fuel injection pump and
the boost kh'mge-over valve pipe: - Remove
from the rear of the intercooler the clip
securing the . transverse - control shaft,
{These

D‘isconnécfi the " pipes  from* 1.~ engine
accessories at the rear of “A” cylinder block
where necessary. . ‘

Release the braided priming pipes from the
“A” side induction manifold and also from "~

the clips on: the: intercsoler. Disconnect

* the S.U.-injection pump air bulb pipe. (if

fited) and detach the securing clips.

Remove the oil pipe fromi the vheelcase
10 the suprcharger tear be‘aring.

D;sccmmct thc bocm g‘mu‘. pipe iro'n zhc

“intercooler.

Detach the coolant pipe from th¢ inters

cooler to the header tank on the port side.
- Disconinect the r.pam indicator drive.

Rt"fase_ from {hL mlcrcookr the veat pipe.

conhecting the intercooler pusp and header
tank.

Disconnect at the intercooler the: coolant
charger.

Reiease the bonding strap from the sleve

_connecting the intercooler and the induc-

ron trunk:pipe.”. Remove the plates which
lack the. gland rings m. cach éad of the
sieeve and unscrew the twa rm;,s Slacken

instructions. apply’ only to’ Mcrlm'
05 saries e:ngme:;, : - :

o elbow,

(xii)

. bracket

off the sctnscxev. on the intercooler front
If the \\'ubbcr nings of the glands
‘have become vu]camsed, it ‘wili probably
be necessary 10 pmc the Sleeve with a
screwdriver to free it, two shoulders “being
formed on’ the sleew: for .this purpose.’
When the: sleeve is freey push 1t rearwards
into the intercooler, taking care that it does

‘not come. into” contact ~with- the “marrix.
* This will provide clearance

= ar the forward
end when rmsmg the intercosler off s

studs.

Remove the two setscrews . se ecuzing  the
front of the ‘intercooler to ‘the wheelcase
When removmo the SETISCIEWS,
carefu]lv extract’ th ad)uqtmg \\&=hers

Remove the nuts and’ mo ﬁtted boh‘s which
secure. the-intercooler 1o the :,upcrt_harger
delivery eve.. Check that all installation
fittings likely to obstrict removal of the
intercgoler have been detached, then life
the intercooler from. the engine.

R'eplacing« the iziteri:o&'!\cr.

30.¢ chhv:f.mv.m ot the mtc.rcoolcr is, iarge!v
reversal of the remoxal pmcer“are, the folkmmg
pomm hm\c\nr, rhust'. be ubservui

(

iy

Ensure that ali manno faces are quitd clean
and smﬂoth Use a ‘new joint washer -
between: the sunumarge\r outlet and’ rhc
mtcno\) er mtakc

Before installation on the engine, fit the
rubber rings, washers and ring nuts for the

induction pipe sleeve in' the - intércooler

(i)

and induction  trunk pipe - respectively. -

Screw the ring nuts up finger-tight and

smear 4 litde oil on each gland rubber. o0
assist the entry of the extension.  Push the
sleeve-into the intercooler as described in
the. removal operation and again take care
not to contact thc matrix.

Whey rmmlhng the intercooler, carc?ully '

position 1t to bed down on to tiie.super-

charger delivery eve and then insert the
two fitted bolts and tighten them ; tighten
the. nuts. on - the ‘remaining - studs. - This

‘opcratibxi must be completcd before any

attempt is made to secure the intercooler
front brackets,
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(ivi  Measure the gaps between- the underside
of the inwercooler lugs and the front support
bracker.  Now select  distance washers
trom the range available which cxceed the
measured gaps: by’ 0.006 - in.
provide " sufficiént load: for . the setscrews

when nipped down, without disturbing the

joint berween the supercharger and inter-

cooler. - Some diffizuliy may be cxpcnenc;d L
in inserting the distance washers, ow g w

. the “inaceessibulity “of . the - front - brackers

(v} After the intercooler has been installed,; the

induction pipe slecve should - bet pushed
into the induction trunk pipe and.the set-
serew tightened and locked.
gland rings and lock them.

(vi- Refill the system with coolant and presanie
test for leaks as. described in Chapter 2:
Make " a- further Inspection after “initial
running up. -

Removal of intercooler cociant pump.

31, The following sequence of opc.ranons i3
recommended  for the removal “of the intercooler
pump ' ' '

{1} i¥uam the ietercooler cosling system,

(it} Detach the coolant inlet and outlet pn s
' anj the.air balance pipt‘ :

{11} Rcmuvv the cight nuts and withdraw the
compiete unit rearwards. - [t will be found
necessary t¢ swing' the pump-outwards to

free it from the studs.

Correcting feaking paékﬁcss gland.,

320 1f the e has been remnved because of
coolant leaks, 1t can be dismantled and the defective
gland corrected: A teak of either coolant or oil may
be detecied by reference w the drain hole in the pump
casing.  The following procedure is recommended
when correcting a leaking gland : '

{1} Remove the i.nlr;t casing and withdraw the
rotor and packicss gland.

41t Burnish the surface of the carbon rubbing
ring with the sand-blasted oo, designed
w fit cver the rotor spindle {See fig:' 10,
After burnishing clean witha parafhn brush.

(i) Lixamine e mating face’ of the belows
scaling  ring.. If ‘scored, it should- be
polished with very hnc paste ou-a flar
surfave,

This will

Screw up the

(1“ Refit thé '_[:;ackiesé"gland'and the rotor and
~.check that the clearance behind the rotor
is within the limits of 0.020 in. T 0.005 in.

re the inle casing.

P

Lo{vl Secu

-chcwmv thc 011 seal.

33w h:n an’ oil }cak has' been” detectnd bv
reference to - the drain hoig At may - be -necessary- 1o
rcplaa. the oil seal by a2 new one, The following

“procedure should: be adopred

{1} Reméve the pump from dae engine - and
o fsecure It in the' holding lool HB. ’8328

{iiy - Unscrew [hL nut :xoldmz the driving. gear
with spanner E-30859 and.remove the gear
from its shaft with.tool HB. 28230,

(i} Remove the inlet casing, the'rotor and the

. packless gland. Remove the rotor spindle

by tapping it out with s mallet from the

“gear ‘end, . then separate the owmlst casing:

““from the: adapter. Remove  the carbon
ring: housing, - :

(iv} Exrract the -front ball bearing. ~ Remiove
vie-circlip and extract the rear ball bearing
with tocl HB. 28229  Remove the large

- distancée washer and *rive the oil scal ‘out
forwards.

(v} Fit a-new oil-seal and ‘re-assemble tae
tomplc[é umit in the reverse order, ensuring
it all w ashus are replaced correctly. The
year ball bearing is re-fitted by using tool

HB. 28229,

Replacement of intercooler ¢oolant pump.:

34, Although . replacement of  the intercooler
pamp is merely the reverse of the removal procedure.
nete should be made of the fol!owmg points :

(i} - Chex x< that thc oil jet in' the gencrator {or
main roclant pump) bracket is clear.

Y A new joint washer is necessary between
the mating faces.

Tools required for %mercool’er coolant pump.

35. The following u’mlq are rcqulrcd for the

removal of the initercooler pamp:

Part No.: | Description.

E. ‘308:)9 Box spanner for gearwheel nut.

HB. 28230 Teol for mthdrnwmg gear=

S vheel. e

HR. 28228 Holding mn‘ for aqapxcr

HB. 28229 - Tool {or removing and re-
‘ “fitting rear bali bearing.



MAIN COOLING

General.

36. Anv of four 1vpes of ‘main coolant pump
may be found. That illustrated in Fig. 171 of this
Chapter is used on Marlin 60 - 83 engines, and the
pump shown mn Fig. 12, on Merlin 180 - 114 engines.
A different -femoval 2nd ‘maintenapce procedure i
necessary for each type and separate instructions are
contained’ i the following peragraphs. 1t ‘must be
noted that grease-lubricaied type of pump eriginally
fitted to Merlin 61 engires requires half a rarn of the
grease cap daily,

MERLIN 61 TO 85 ENGINES

Removal of the¢ main céolant pump.

37, Proce:d W remove - the cmiam pamp in the
foilowing manner:

{1} Drain the cooling systens.

Disconnect . the. pump inlet  pipe - and
unscrew the two outlet pipe gland nuts

* using “C” spanner E. 45136 or E. 46631,
These nuts are secured by a plate Imkcd
with a 3 BA! nut and bolt.

(it}

{1y Slacken the glands of the outlet pipes at the
cviinder block” end . by unscrewing the
Jubilee clips. Remove the brackets of
each pipe from the studs in the crankease
lower half and case the lower end of the
pipes from the pump casing.

{(iv) ‘Upscrew the nuts securing the pump to its

"odrive housing and  temove the  pump.

Detach the loose coupling picce from the
rotor shaft.

Checking end Hloat of reior shafi.
(Grease-lubricated type only.. »

38. The end float of the cotor shaft must be
checked ‘at each prescribed. inspection. period.. The
~check ‘can be performied more sansfactorily if the
pump. be removed from the engine, but if this i ot
pussible, proceed as foliows :

{1} Draiu the cooling system.

{ii} Disconrest the pump miet at the face joint.
To gain access 1o the inles bowi it will
probably be necessary to push the inlet pipe
aside. slackening the pxps, chps o thg
installarion.

“the pump from the e¢ngine

SYSTEM

(i) Tnsert a blunt-nosed 100l into the aperture
and push the impeller upwards as far as
possible. “Now witha feeler gauge measure
the gap under the thrust bution at different
positions round the thrust block.  If the

- end float exceeds 0.020 in. it will require
@ be corrected by the fitting of cither a
thicker or an additona! adjusting washer
bepeath the thrust block housing. The
corrected end float should he 0.008 .
™ 0.005 in.

Correcting leaking gland.

{Merlin 61--85 pumps oniy.

39. I the gland at the apper end of the rotor
shaft is leaking, it can be corrected by turming the
knurled gland nut while the engine 1s running.  The
nut has 2 left hand threed and may be tightened by
inserting a short tommy bar, not exceeding fwo inches
in length, in the holes provided.” The iommy bar
should only be used to take up slackness and must not
be used excessively 1o cure  gland leak. If the jeak
cannot be réctified by thiy ad]u.\tmml,_!he pump will
require a new packing.  To fit 2 new packing, detach
Remove the gland nat
and extract the gland rings and packing.

‘Re-assemble in the reverse order and adin the
new gland.

MERLIN 168 TO 131 ENGINES

General.

40, ‘Engines in this sérics emploving - down-
draught intake ¢ibows have thetr main coolant pump
fitted on the port side of the crankease, where it 1
drive in tandem with the intercoolér coolint pump.
Un the remaining up-dravght engines, the mam
cooling pump is Jocated at the crankcase base in the
normal position.

’Remuvai. of the main coolant pump.
{ay Mevrlor 100, 104, 113 & 114 engns,

41, - Proceed as follows :—

{13 Drain the C()i)ling‘.\*}_”st(}m.

{11} ~ Disconnest the inlet pipe from the pump

and relezse the two outlet pipe gland nuts,
usiug spanner GN, 5402 or GN. 8399,
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D1<cmme1 the cvlinder inlet” connections
and release the brackets @om the crankcase
jower half.

(iv) Unscrew the four nats which secure the
" pumnp 1 the nousing bracket on the érank-
case base and remove-the pump complete
with 14 serrated coupling,

(B Merlin 130 & 131 cngines.

To reinove the main coolant pumn proceed in the
following minner:

{vi Drain the main cooling systems.

ivi} Disconnect the single inlet and outlet pipes
and detach the air vent connection.

{1} Remove the six nuts securing the pump 1o
the brackeron the pore side of the wheelcase

and withdraw ;5 pump complete with its -

gearwheel.

Rcplacement of the main coolant pump.

42, When replacing: pump, it i advisabls 10 note

the following points :

{1} Ensurc that all pipe connections, rubhérs,
ciips and rings are serviceable.

(1} Contirm that the serrated coupling referred
1010 para. 4] {1v: has been inserted.

Wheelcase-driven pumps should have thar
bearing housings primed with engine oil
if they have been taken from store or have
been standing for any appreciable period.

(ivY. Engage the serrated drive coupling Jor
gearwheel teeth! before attemniing w©
secure the pump with nuts. '

{v; Pumps fitted 10 Merkin 130 or 131 engines
should have their drive housing primed
with 14 pint of engine oil, serted through
the screwed plug provided. '

{vi* Refill. and  pressurc-test  the svstem as
described in Chaprer 3.

REDUCTION GEAR

Checking distortion ¢f crankcase and
propelier shaft.

~ Should it “ecome necessary, . through com-
penent failure or as a result of the propelier blades
touching the ground due 1 an acdident, 1o ciieck the
alignment of the crankshaft and the propefler shaft,
the following procedure should be adopied, using the
rig HB. 24449 :

Remm“ 'he propeller, if hrtcd

(i) Disconnect the control Isvu' and " pipe
connections on the dual drive unit and with-
draw the umit from the-¢éngine, complite
with acces:enes.

{1} - Clean e surface of the facing for the dual
drive unit and the spigot at the front end
_at the roller outer race
from the facing. Clean the face of the bell-
shaped housing which forms a part of the
ng and fit it to the gear case facing.  Securg

the housing with eight nuts.

(iv} Thoroughly clean the cear cone on the

propelier shaft and %o the forward end of

the shaft, . Cheéch that the maung face of
the rig 15 clern and assemble the sleeve e

the propeller shait with the boss of the bell

rermnove any burrs -

x‘uped housimg projecung through the bore
of ‘the bell shaped disc attached to the

sleese. -

vy Screw the kinurled nut on o the end of the
propelier ‘shaft. Before fully tightening
the nur with & spanner and tommy-bar,
idiust the hangmg arm of the rg so that the
bore of the disc iv conceninic with the boss
which passes through 1t '

{vi} Clean the spindle of the rotatng arm and
then insert 1t ino the boss of the bell shaped
héusmg ; fit'a clock gauge 10 one end of the
rotaung arm and secure 1t with 4 wing aut,
Check that sufhaent inward and ourward
movement of the clodk gauge spindle exists,

{(vi1} Rotate the army through 360 degrees and
obsenve " the difference  between - the
" masimim and mmm}um readings on the

mddicator.

{vigii Slriken off the knurled nut zad tarn the
propeller shaft . through 90 degrees | re-
vichien ‘the nut and ake a further teading.

“p&:al the procedure at the 180 degrees
and 270 de 2grees POSILIONS.
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(ix) According to the readings obtained, the

following action should be taken:

(@) If the maximum variation does not
exceed 0,012 in. in any onc of the four
positons of the propeller shaft, the
engine is serviceable. -

Checking Distortion ‘of Crankcase’ FiG.‘ 13
and Propeller Shaft. i

(&) If the maximum ~varianon esceeds

©0.020 1in. the engme 15 unwrw.cahk. =

(¢} If the maximum varigtion is between
0.012 in. and 0.020 in., remove. the
reduction gear and -inspeéct the rear

roller bearings. Ensure that the outer |

tracks are pressed. back :into position
and the retaining plates-{or ring? clears
the tracks by 0.002 in. o 0.006 in. #nd
0003 in. to 0.009 in. for the propeller
shaft ‘and drive plmon respectively.
Check for indentation of the track:

When checking enginés incorporating
‘Mod. 844 (Continuous-ring rewaining
plate); attenuon should be paid o the
retaining studs. I it is revealed that

the studs have stretched, It is permissi- -

ble to re-nghten the nuts, providing
the streizh in the studs does not exceed
_.0.010 inches . This can be checked
with a_feeleér: gauge. after. the race has
been: ‘apped . home. If the  swd
“srretch is in exosssiof 0.010 inches, or

~ the studs’ broken, new standard studs
must be fitted.

{¢¥ - Reoplace the reduction gear casing and
check with’ g and clock gauge as
“before. . If the maximum vanaton
is now-below 0.01% 1., the engine is
serviceable s if more than 0.013 in,
l.ht‘ cnmm 15 unserviceable.

Removal of reduction gear.

44, The reducuon gear should be removed 1 the

FERY

[t

i

X

(iv)

RS}
A

(v

following scquence of operanons

Remove the propeller, conding pancls, from
cowling ring and header tank.

Detach - the connections 1o the constant
speed urut and the vacuum pump, remove
the eight nthsccuring the dual dnve unit
and withdraw it from the casing..

Remove the blanking plug from the top of
the gear casing and fit the lifung eye
E. 37161, Attach 2 hoist 10 the eve and
take un the slack in the cable.

Remove the firted bolt from the top star-
board side of the casing and extract this (wo
dowels berween the matng faces of the
lower poruion of the casing with the
extractor HB. 18274, Keep the fitted boit
separate from the rmmmd:r tor convenienee

of replacement.
Warning.—If the. dowel cxractor ix not
used; there isa danger of crucking the
casing flanges it is ala important that the
casings be parted with their joint mL es
exactly parallel.

Remove the split-pins : from - the nuts

- secuning the casing and unscrew the nuts.

Take the weight of the gear on the howsr,
and if’ necessary, use 2 raw-hide mallet o
break the joint ; slide the unit forward off
the studs.  When the rear ends of the
propeller shaft and driving pinion - are
withdrawn from 1hmr Faces, support them
by hand.

After removal of the reducticn gear, with-
draw the coupling shaft from the pinion.

Interchanging .reduction gear units.

45. When a replacement reduction gear 18 being
fitied, the following 1nstructions must be observed :

{

The rear -roller bearing races for .the
propeller shaft - and _driving  pinion res-
pectively must be transferred with the

gears 10 which they belong and should be -
fitted into the crankease housings.



<1t may be found ihm the holes for the fited

i) Temporaoly assemble the unit on - the

<ngine, without the two locanng.dowels in " bolt at the top starboard side of the casing
postiion and:check the bedding of the gear “- o not align and will require to be reamed
weeth {sce parac 4650 ; - out to suit the oversize holt D) 18472,

.....
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(iv)

In addidon, iv-will probably be found that
the original dowel holes will not register
after the gear teeth have been bedded, in
which case the holes' wiill require to be
reamed out and oversize dowels fitred.

Checking the bedding of the gear teeth,

46.. The reduction gear teeth shonld be bedded as

follows ;

iy

g

(i}

30

" boss.

o

‘bosses.

- only)

. blow on the dvwel bosses,
of the casing should be moved to'the “A”

Apply. a light, even coating of marking

compound to the driving sides of the tecth
of the driving pinion (or both sides of the
idler pinion {(Merlin 131 only).)

With the coupling shaft and the dowels
omitted, assemble the reduction gear to the
crankease by means of the fitted bolt at the
top starboard side and b\ at least four other
bolts.

To provide a datum for the location of the
casing in relation to the crankease, file the
flat which will be found on one of the stud
The flat- must exisnd  the full
length of the boss on both castings and

- show 95 per cent. marking on a suitable

small surface block.

- Rotate the propeller shaft séveral times in

2 clockwise direction as seen from the front
so that the markmg 1s transferred from the

pinion to ‘the gesr wheel driving faces.

Now remove the reduction gear from the

- crankease and exanmine the marking on the
if the bedding is correcty

teeth,” which,
should show a marking across the full width
of* the tecth with  any advantage at the
forward end. - '

If the bédding 13 not sarisfactory, remove
all.the ‘marking fromt the propeller shaft

gearwhedl {and drive pinion——Merlin 1317
sl apply fresh marking compound:

to the driving géar.” Again assemnble the
reduction  gear 10 the crankcase, ensuring
that it i5.in exictly the same positicn
before by reference to the flat on the stud
. Tighten...the. bolts ~securing = the
casing untl théy are just “nipped”..

Alter the alignment of the casing by a light

side if the testh are bedding more heavily
civthe front and to the “B” side if they are

The lewer part

bedding more heavily on the rear.

“(vii)

(viif)

It is
only necessary to alter the casing alignment
by a small-amount o correct the bedding
of the gears.

Restore the flar on the boss by light ﬁhm:
and rotte the. propeller again
further marking on the gear e ‘th.

Remove the reduction gear case agdin and
examine the marking on the teeth.  Repeat
the procedure unal a saustactory marking
is obtained.

When the bedding of the teeth iy correct,
ascertain- whethier the dowels fir; if thev
require more than a light tap to diive them
home, ream the holes and
dowels,

fit oversise

Replacing the reduction gear.

47. - Before replacing the: reduction
that all components are in pmm@"l

gear, check
The unmit 4

fitted in the roi}omnw 'n:mmr

\

(i}

(i)

{iv)

Auach the lifung eve E. 37161, Cheek

that the mating faces are quite clean and

coat them lightly ‘with jointing compound.
Smcar the roller bearings of the propeller
shaft and driving pinfon with petroleum
welly.

Fit the drive coupling into the crankease

driving fange and the dual-drive coupling

mnte the driving pinwa and carcfully shide
the reducnon  gear unit into  position;

Ensurce - that rear bearings of “the

propelier shatt and drive pinion are entering

their respective outer races in the drankcase

and that the eil tube for the propelier pitch

control enters its gland in the crankiase.

ihe

Secure the casing w the crankease by
means of the fitted bolt and align the dowel

. holes.

When the casing is positionad correctly,
tap the dowels inte posicon and fis the
retaining bolts and mm, sccuring them by

- spht -pins.

Replace the lifting eye by the blanking
plug, which '&chld be locked with s mb-
washer.”



{v: Fu the dual dove upitand accessorics
1) Replace” the fromt cowling ring, propeller

and cowhing panels,

Removing the froat oil seal.

5. If leakage s apparent from the oil seal in

ront of the propelier shaft thrust bearing/

housing, the oil scal may be rencwed in thc*
following manner: ‘

2% Remove the engine cos
. propeller

‘i Straighten the tabewashers, remove the

anuts frims the wil seal housing and withdraw

the housing. Reémeve the  collet and ail
\t‘&l from ‘the propeller ‘shaft, usmg ol
5 10704,

i After removal { from the cnging, rélease the
spring - crclip inside the housing * and

extract the oil seal by means of the tool’

HB. 164]1.

{iv) Still using 100l HB. 16411, fit the replacc-

ment ol seal into. the -original housing,

taking care ‘that the oil seal is fited the
correct way round; e, with ‘the sealing
‘rubber to the rear.  Secure by. fitting (a
wire clip and add a new rubber rmg nto
the groove of the oil houung

{v; Replace the housing on the propeiler:shaft
and secure it to the reduction gear thrust
housing with the nuts and new tab-washers.
Replace the oil sleeve and collet on' the
“propelier shaft, T

2

pand»

Fitting a new oil seal houasing,

49, In the evenit of a new il seal housing or a,

replacement housing from another engine being fitted
it i essential to restore the end clearance of 0.003 in.

2 0.001 in. for the propelicr shaft front bearing outer.

race.  This clearance # determined by a distance
washer fitted behind the oil seal housing, the thickness
of the wusher being stamped on the top lug of the
propeiler shaft bearing housing. . A range of adjasting

washers 35 available from 0. (bﬁ in. 10 0:070 in. thick

in steps of D.002 i

whing  panels” and

{v1} Replace the pm;};ﬂrr and engine cowling

5. Asivis 1mpo><xble 1o measurs the dmranc; at
thc adjusting washer directly, the ‘ollowmo procedure
18 recammmded : v

{i) “Remove the old housino.;and oil seal and
‘the collet and il sl«.un as’ described in
. par:x 36,

(11} Remove the _c:xi.%ijng adjusting washer and

r‘cplé«cc it-by a-washer or washers-so that a

" clearance is obtainied at {3y (see Fig. 14}

when lhe re‘vlagcmc.m housing has been

fited.  Attach the replaum\nt ‘housing

and secure it by three or fpur-nuis, which
should only be moderately ugh{.

fiii} Measure the clearance at (3). with a fegler
gauge tried at several points round the -
flange and from the figure obuained, the
- thickness “of washer required to give the
correct clearance  can be calcudated:

Exampie—
Test washer 1hickqe&s (062 in.
Clearance masured 0,005 in.

Required thackncss of washer = Test washer
thickngss—(clearince measured - bearing
ead clearance roquired)

= 0:062 in. — (0.005 in. ~+ 0.003 in.).

< 0.062 in, — {0.008 in.).
=<0,054 in. £ 0.001 in.
Re-stamp the top lug of thc propeller.shaft

bearing housing with -the new size of
adjusting washer.

o,
-
Nt

Extracting reduction gearwheel and drive
pinion rear reller -bearing, outer races.

51. When chasiging a-reduction gear unit from
one eugine. 16 another it will be necessary 1o extract

~ the rear roller bearing outer races of the propeller

shaft and.drive pinion 1o retain them with'their unit.
Using extracting tools HB. 16604 and HB. 16603
respectively, proceed 23 foﬂws

e
-y
Nt

Release the small plates or the circular ring
retaining the races'in ‘position, :

(it}- Unscrew. und remove the hexagonal nut
-and the large conical distance piece from
the extractor ;- screw back the knurled ring



(iii)

unil the jaws enter the bore of the race.and

“then screw up the knurled ring until the
jaws grip ‘the interior, with the shoulders

of the jaw behind the race,

Replace the conical distance piece so that
the slots in-its tim clear the studs on the
front facing - of -the  bearing - housing
tighten. the nut se that the race is pulled
from its housing and screw back the knurled
ring 1o release the race from the cxuractor.

Tools required for
and field repair. -

Ly

2., The following
Part No.
HB. 24449

HB. 1641}
HB. 16603
HB. 16604

HR. 19794

reduction gear removal

tools are required:
Deseriprion,

Rig for checking distortion of

crankease. and propeller shaft,

Slinging cve,

Tool for withdrawing reduc-

Lot gear casing - dowels.

Too! for assembhng amd’ dix-

manthng ol seal.

Toei for withdrawing drive

pinion rear outer race.

Tool for withdrawing pro-

peller shaft rear outer vace.

Tool for withdrawing oil scal

sleove,
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