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1147 c.c. ENGINE

SERVICE TRAINING
NOTES



No. T/SE.18

Introduction

The object of the book and its occompanying film
strip is to show the main features of the 1147 c.c.
engine,

Where tha film wsirip is uvsed for Imsiructional
purposes, it should be remembered it is not an end in
irself, At best It is on ald from which con be formed
on introduction or summory to proctical instrection,

Port Ona - First Line Service deols with serv-
ieing and owerhauling of the sngine In position,

Part Two = Second Line Service deals with over-
hauling of the sngine removed from the cor.

The book by itself provides ahandy pocket manual
for ready reference.

i Paga I




—_—

PART 1

Engine Identification Code Latiers

1200
1250
Spitfire

FRAME No. 3

Engine GA
Engine GO
Engina FC

ltems i bs discussed in First Line Service

Cylinder Hand
. Yalwe mechanism
. Water Pump

Thermastat
05l Filtes

-Distributor
Distributer driving gear

Sparking Plug

Patral Pump
Coarburetior

Page §



b |

FRAME No. 4

The cylinder heod is shown with the valve springs being
ramoved. The toal In use ls Chuechill Mo, 5 120, The
lotest valve spring compressor is Moin Teol 41184 and

Adoptor 5. 6118-1,
The procedurs is o5 follows.

i }] Held the vaolve heod ogoinst the valve seat os
shown, or vse o block of wood between volve
head and bench,

Compress the vabe spring ontil cofter is free
in hole "u”. Move the cotter IHH'A'E!"I- sa that

volée stem A" :nﬁl‘r‘nl in hale "E".

Releocse pressure on cotfer and spring ollowing
hole"'b" to poss foce of wvolve stem "B

The valve ossemblies consist of:-
-

1200 (GA) 1250 (GD}) Spittire (FC)
Cffset Hole Split Split
Type Cotter Cotters Cotters
- = Collor Upper
1. Spring 1. Spring 1. Sering
i IClose coils towards the Heod)
Collor Lower Collar Lewer  Collar Lower |
Yalve Valve Yalve |
|
Page 4
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FRAME Na. §

Before starting to grind volves it |s most imporfant
fo sma that valvas are I;I:|I'I'-I:1‘Ir numberad sa that
they are kep? to their respective volve seafs. ||

The lallowing procedure should be adopted:—

[a) Cleonse and polish all valves, valve seats |
and ports,
|:b} Inspect valves for bBant sfams, eccenftris

city of head and pock marks.

fel Inspect walve seals for pocketing, pock
maorks, cracks and distertion,

(d} |¥ there are deep pock marks, degloze end

recut valve seats bafore starting te grind |
in valvas,

MAY |llustrates a correctly seating valve.

“B'" llustrates o pocketed valve. To

reduce the widith of the valve seat use o
15° eutrer,

gt Mg js bettom limit of the valve
seal insert. Whan using 15" cutter, dimen-

slen ""a"" must not be sxceeded.

HOTE. |f dimension ""a" is exceeded it
will be impossible te fit valve seaf insarts, |

Page &
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FRAME Heo. 6

When valve seals become impossible fo refocs,
“"Walve Seat Inserts® are ovallable.

To ovoide domoges whan Fitting walve seat inserts use
a suitable drift hand le ond pi|nl as shawn,

FRAME Ne. 7

Churchill Tool (B0A) together with the oppropricfe
limiting collor is wsed for removal ond refitting of
walve guides.

The correct volve guide height should be 0.75"
[19.05mm. )«

Fi |




Bt

FRAME No. B

The numbers shown on the cylinder head muts in-
dicate the order in which nuts are to be progressively

tightenad, This procedurs is essential to owoid undue
distortion of the cylinder head,

The cylinder head nuts are made of high tensile steel.

Identification is by horizental grooves mochined on the
COTTIEFS .

" Cylinder hood nut tightening torque 42-45 |bs F

ﬂ’x = | &-35 HI'F:-'G‘J :Il-

The eylinder heod identificotion for High and Low
T_mpriilim heods is indicated by the last twa letters,

GA 858479 HE [High Compression 8 ¢ 1)
GA 855243 LE (Low Compression 7 1 1)
GD %nmpuuim BS511)

ommession ¥ 1 1)

FRAME Ne 9.

The rocker shaft assembly is secured to the cylinder head
by four studs and nuts locating the aluminium pedeatals
to the cylinder head, Padestal nut tightening tarque is
2830 1b fr (2.489-4.148 M.K.G.) a flot washer is fitred
between nut and pedestal,

The cil feed to the rockers I8 vie a drilling in the rear
pedestol. the oil hole in the rocker shaft is aligned to the

pedestal drilling by o dowel balt.

Paga In N
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FRAME No. 10

Shawn in seclicn is o complete water pump ossembly.
The spindle runs in two bell roces locoted in the main

housings The impeller is located at the inner end
af the lpllrnﬂi-.' the lan pullqr at the outer end.

Ta prevent water leaking past the spindle there is a
spring loaded grophite ring which foces the machined
surfoce of the bearing housing. The seal is salf
adjusting and sell lubricating

FRAME No. 11

The woter pump assambly is shown, with the fol lowing
polnts  indicated -

(e  Comwect clearonce befween impeller ond bearing
housing 0.030 (0.74 mm).

ibl  The spindle end soldered to prevent water seeping
between  spindle ond  impeller.

MOTE The insert shows the ruq- fer obtaining the
correct clearonce of 0,080" (0.76 mm) between [mpeller
and housing.
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FRAME Mo, 12

There are two thermosiats in vse of present.
Tha normal setting is 71" €
For colder climates the setting is BO"C

MOTE Correct thermostat seffing is moaf important
for sotisfactory working of the cor heater.

FRAME No, 13

The ail filter fitted 1o this engine is of the full flow
type ond is a seoled container which is scrawed inio
the side of the cylinder black.

This container should be renewed every £,000 miles
(10,000 KEM),

Page 14
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FRAME No., 14

The Tollowing precedure should be carvied out to adjust
the distributor deive geor end floak:-

{a}

(b)

Use a 0.5 (12.7. mm) washer and meosure ths

thickness with @ micrometer.

Fit wosher (3} sn to the spindle (4) of the distri-

butar or drive geor (2] and Fit the geor inte position,

M.B. Make sure the fongus of the gear shafi engoges
with the zil pump drive shafs,

(e}

(d}

(el

Fit the distributer pedestal [1) and righten ottoch-
mant nuts avanly, finger tight.

Meosure the gop between the face of the distributar
and cylinder block (3],

Subtract width of gap frem thickness of0.5* (12.7mm)

washer, the differsnce being the number of shims
required. Then add skims 1o the amount of endHoot
required 0,003 0007 (0.07-0,17mm).

M.B. Remeve 0.5" [12.7mm) washer, fit poper shims ond
tighten up flange nuts,

FPage 15
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FRAME HNo. 15

To posaition the drive geor, the engine must be set ol
TOC compression Me, | cylindar,

When the drive geor is correctly in position the offset

slat Is towards the cylinder black and in line with the
threaded hole for the all filter aitachmant,




FRAME No. 16

Beforw fitting the distributor unit te the engine the
fallowing items should be checkedi-
(1) Check Distributer shaft for play; if waorn, strip

oul and Fit new bushes.
Excessive play in the drive shaft will cause

unaven dwell ongles fom com lobs to lobe,
cousing voriotions of odvence of eoch firing
stroke. (Uneven rimning and roughness ),

{2} Remove contoct breaker paints ond eheek for
pitting. Refoce o fit o new sat of points.

(3} Check vocuumodvance plate for freedom of move-
meit,

(4} Make sure roler segment is free of hard corben
build up.

{5) Lubricate bearings and cam,

(&) Adjustment of Lucos ond AC Delce contoct
breoker points is 0.015"%0.001*" (0.4mm} check gap
on each cam |obe.

{7) Check distributor cop for hoir cracks that couse
short circults corbon bulld up en points, and
freedom of corben brush,

(B) Check oll HT leads for short circuiting and renew
a8 necessary.
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FRAME No. 17

Ploce the distributor inte the pedestsl end engage
distributor spindle with the offsst slot of the drive gear,

Raotote the distributer body so thot the confoct breaker
points are fust epening, This will be Indicated when
the lomp which is coupled to the CB terminal and
sarthed to the distributor, lights up.

GA The carrect ignition timing HC 15°B.T

T.0.C.

The correci ignition timing LC 158, T.D.C.
G0 The corect ignition timing 15°8.T.0.C.
FC The correct ignifion timing 13*B. T.0.C.

MNOTE Eoch division on the Lucas Yamisr scole
represents 42 of cronkshaft  mevemant.

Each “Click™an the AC odjustment represents 1%f
crankshoft movemant,




FRAME No. 18

The 1147 ece sngine Is fitted with Ledges spacking
plug = Type CHY.

GA - LE [Low Compress lon 6811} Gap 0.030™ (0,75 mam ),

GA )
GO

With Compession

FC Ratios aof B:1 and above Gop 0.025" [(LAS mm].

When exomining plugs the following procedure shouid
be adepted 1=

{n
(2

3

(4]
(5
(%)

Examine all plugs for eonsistency of colour,

Hrmnuing corbon from within the plug is best
done by sandblasting,

Mcsi important make sufe the plugs are hes of
all sand befare refitting.

Sat pninl;
Check firing of plug undar pressure,

Grease plug threads to ovoid thread seizure,

MOTE. Correct Torgue bightening for o 14 mm plug
is 25 Ib fi, (3456 kg.m.)

Correct firing order is 1.3.4.2,
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FRAME Me. 19

Petrel is supplied te the corburettors by an AC di=

aphragm fype pump driven by on eccentvic cam on the
camshaft,

A sediment gauze is incorporated in the body of the
pimnp, Diophragm foilure cen be detected without
dismantiing the unit, The underside of the diophragm
housing has o hole through which petral con escape
ard be detected.

The delivery pressure at storter cronk speed should be
4 - 2% b sq. In. (0087 - QU176 kg 3g. cmul

Adjustments of pump pressure ore reguloted by poper
shims  b#tween pump flonge and cronkcose.
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FRAME Me. 20

The carburettor fitted to the sarly 1147 cc engine is the
Solex Type BI0/ZIC-5.

The main feature visible in this picture is the zero
Progressive Fast ldle Storting device, When starting

fram cold in temperatures below 0'C the choke contrel
must be fully out,

When starting from cold in temperatures above 0°C the
choke contral must be half out.

MOTE. With this type of starting device the occals
srator pedal must not be used,

The cther fectures visible ore the "starter petrol jer'
the float chomber vent and the ignition induction pipe
esnnection,
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FRAME Me. 21

This view shows the throttle screw, volume conirol
screw, Main Jet and Pilot Jet,

The corract settings are os follows :—

Choke Tube 21 mm.
Main Jat 112.5
Cerrection Jet - 160
Pilot Jet 45
Pilot Air Bleed 100
Emulsien Tubs 65
Storter Pilot Jet 120
Floor 11 grs
Mesdls Valve : 1.2 mm,

NOTE. Alwoys refer to lotest specifications for changes |
in jef sizes.

Page 11
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FRAME 22

This shows the corburstior with the floal chomber
cover removed,

The following items ore shown ;=

Flest Chamber Cover

Meedle valve ond waniti | ador,

Float, Float toggle, and float chamber
cover gasket.

Muoin Corburettor body
Emulslon tube

Dischorge nozzle

D scharge nozzle locaoting screw,

Alr intake to zero Progressive storter,

HOTE. The Discharge mozzle locating screw is
situsted bshind the zerc progressive storter. This
wiit has to be removed if the Discharge nozzle needs
to be re-positioned,

Page 32 Page 13




FRAME No. 22A

A loter carburettor fitted 10 the 1147 cc engine is
the Solex type B 30 PSEI, fitted to engine fypes GA

and GD.

The main leatures are (=
Strangler type cold starting device ond diophragm
accalaralon pumps

* The correct setfings are os follows.

Choke 1.5
Maln Jst 110
Air corpeet lan -]
Filot Jet 45
Alr Blead &5

Esconcatat Petrol Jet 100
Esconostal Alr Bleed 1.

Adjustment of interconnacting linkoge between

thrattle mé gtrangler mechanism is a3 follows -

I Clacken pinch bolt on choke fo throttle
connecting rod.

R Pul| ehoke ta full strangle pesition,

q. Adjust threttle bunerfly opening clearance
to 0.7 mm.

4, Tighten connecting rod pinch balt.

HOTE This setting can only be carried out with
the corburettor deteched from the manifald,

An approsimate check with corburettor in position

may be made by the following method :— -
(1)  Theraughly warm up engine . A
(2} Choke full eut. f

[3) Hald strangler blade vertical, L
4]  Engine should run ot 3000-3200 r.p.m.

approx,
* See Poge 30
Page 34 "

HOTE If the engine revs. ore below 3000 r.pam.
odjust on throttle strangler linkage.
Mormal setting for occelerator pump linkoge is fo

give minimum pump stroke iae  With pump red
connechion ot outer &lot position,
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FRAME No. 22A
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FRAME No. 220

This view shows the corburettor with the float chamber
covar removed,

Frant Chamber Cover

MHeedle volve and fhrottle type storting device.

Flaat 11. GR, Float toggle, Float chomber, cover gasket
and accelerater pump discharge tube with rubber "0 ring
for eeiling to corburettor bady.

MOTE. There is a steel ball volve underneath the acce-
lerater pump dischorge tube.

Spitfire is fitted with twin 5.U. Carburettore type H52. The
correct settings ore as follows:=

MHeedle AN,

Jet 0,090 **

Fuel Level odjustment 0.125" (3.175 mm) dia. rod betwsan
inwarted floot chonber lid flonge and float.

Page M
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FRAME No. 23

(1

¥

(4)

EMD OGF SECTIOH 1

QUESTIONS

Cylinder heod nuts should be Hghtened in thelr
ﬁl’*r ll'l-d -] “'-:. TﬂHmE [T T “..,-.?

Answer Torque (42 - 46 Ib. f1) (5.8 - 6.36 kg.m.

When recutting valve seats the correct seat

width li’mld h amaet an amnm l?

Answer 0.10"° - 0.04" (2.54 mm. - 0.52 mm).

When replocing valve springs the clase coils
should be Fitted towards the head (True or

Falaa?] oooimmmminrrssssssnasnnsnnamnsis
Anawer  True

Mo. 4 rocker pedestol Is drilled to feed oil to
the rocker shaft (True or False Theimmmsinmsies

Anawer  True
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(8

Tha walve rocker clesance should be set to-

e

(a} 1N 0,010" (0.25mm)
EX0.010" (0.25mm) *"#0 Pt

(b) IN 0.010" (0.25mm)
EX0.010" (0.25mm) *hen cold

le) M 0.010" (0.25mm)
EX0.012" (0.30mm) “hen het

W N 0,000 (0.25mm) i
EX0,012" (0.30mm) "o <01 (%)

Answer (b}

static ignition timing for the 8 11 compression
heod }n— (o) 1ZBIDC. (b) 10°BTOC. () FBIDC.
(d) 15°ET0OC.

l.rf“r (d) (10

Distributer drive geor end Hoal [8::ssmmsmssasss
T

Answer 0.003 - ﬂ.ﬁﬂf (0.07mm = 0,17mm).

{m

) towards the front of the sngine,

When the distributor drive geor is correctly in
position the offset slot isi=

(k) towards the bock of the engine.
ic) nearsst fa the block,
() away trom the block. *ﬁ

Anwwer  (c)

The comect cleomnce betwosn woter pump
impeller ond housing is 0.030" (0.78mm). (Trua
of FolseM.siuiiisasmssasiarasasas onins

Answer  Truoe

Ta pravent woter lecking between imp J :
pmp spindle the end of the shaft must be

Y

soldered [True or Folse?)........ e EAER

Answer True

The full flow oil filter has o spring looded
valve to prevent storvation of the bearings
should the Flter element become blocked

(True or Falsa®..oness s

Answer True

Fage B



When the Zero Progressive storting device is in
Tha correct height of the valve guide protruding (16} us:ﬂlhn,._. ra __:_m“g“m‘;u“d_

above the foce of the eylinder heod is conencs i
T T LT TR TR Baswer {hnlnw F'tdbl]

dnswer 0,75 { 9.05 mm)

The walve springs are locaied to the wvalve i
ztems -flh [+ o P SRR FabRT R T EnEAS BEREEA R AR RN R

Answer Offset hole type cotter,

The correct tightening torgque for a 14 mm
sparking plug is =

(a} 30 Ibe #a (4,148 kgom.)
(b} 25 1b, f. (3,456 kgema)
{e) 20 Iby 1. (2,765 kgom,)
{4 15 Ibe fr. (2,074 kgema)
Answer  (b)

The AC patrol pump dalivery pressure af
slarter tmh‘lhﬂl' IPﬂld Il‘l-ﬂ-I'H b'. ety

L e LR

Answer 1% - 2% b, sq. in, (0.008 - 0,176 kg.sq.cm.)

Page 40
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ITEME To BE DESCUSSED 1N
SECOND LIRE SERVICE

PART 2

FRAME No. 24

ltems to be discvssed in "Eecond Line Service",

Crankshaft Pistens
Flywheel Comshafi E
Timing

Cennecting Rods Qil Pump |

FRAME Mo. 25

'l'H‘l'l Il'll aid of a LFI'I-IVI'I’.I';II Puller such as Churchill
Mo: 8312 ol risk of damoge te the crankshaft is
eliminated,

For removing the sprocket use Lnng |u-nl .

For remaving the pulley use Shert legs .

[ moL we sni pows Len |
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FRAME Ne, 26

The crankshoft has three main bearings. At the front

end the timing chain sprocket ond pulley are both keyed
to the shaft,

The rear end hos an oil repelling seroll,
During overhoul the crankpins and main journals

should be checked for avality and taper which must not
cxcesd in either cose more than 0.002'" (0.05mm).
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FRAME No. 27

The correct procedure for fitting bearings ond cops is
os follows -

(1
(2}
(3)
(4)
()

Fage 46

Fir all begring shalls inte pasition,
Lubricate all bagrings tharoughly.
Place crenkshaft inte erankecase,
Lubricate bearing cops.

Fit bearing cops in their correct order.,

MOTE:

The frant ond centre beoring caps are the somes
The centre cop is identified by a double
stomping. The rear bearing cop is wider then
the other cops fo locate the thrust washers,

The cop numbers ond flangs numbers must
read the same way round,

The big end cops ore numbersd aa shown
with the cop towards the comshatt side of the
angine,

Balt rightening Torques -

Magin Bearing Cops 55-40 Ib. f.
(7.6 = 8.3 kg, ]

Big End Bearing Cops 42 - 44 |b. ft.
(5.8 = 6.4 kgem, )

BE- B0 (TR0 mig)
AL e e (BN g
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FRAME Me. 28

The crankshaoft endfloot is controlled by two thrust
washers in the crankcase half of the rear main bearing.

HOTE The white metal surface ond grooves towards
the rotating face of the crankshait,

To pravent the thrust washers from rotating, Ne. 3
main beoring cop is wider thon the other caps,and
overlaps the ends of the thrust washers,
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A FRAME Mo, 29

To check the cronkshoft endfloat the fellowing pre-
cedure should be Followed -

{1}  Make sure oll moin bearing caps are tightened
to thelr corect torgue — (55= 601k, squind(7.5-

8.3 kgemale

{2)  Position @ clock an the cronkcase as shiown or
v of the end of the crankcase with the dial
indicator plunger positioned on the end of the

crankshalf,

HOTE Moke sure the clock iz parallel ts the centre
line of the crankshaft fo avoid any erors in readings,

(3) With o serewdriver as shown ploced batween
bearing cop and web, oscillate the cronkshalt.
The tatal movement of the dial indiceter shows
'H'II armount El: ﬂﬂﬁhh:ﬁ -'d‘“'ﬂlrr [ﬂ-m‘"-

0.008") (0.1 mm - 02 mm).

MOTE Adjustment of excessive endfloat is by over
size shims, Adjustment of insufficient endfloat is by
rubbing the STEEL side of the thrust wosher an fine
emery cloth on o surface table,
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FRAME No. 30

Reor end oll sealing is ochisved by an il retum seroll
in the crankshaft end aneil retum screll in e aluminiue
housings A poper joint is fitied befween the howsing
and erankcose foces.

FRAME Mo, 11

As the cronkshoft rotates in the aluminium housing the
oil is driven bock inta the sump by the oil screll.

To obtain satisfactory oil sealing the following
points must be observed :—

(m Place poper joint between cronkcase ond
oluminiuem  housing.

(2} Fit oluminium heusing, leaving the 7 bolts
lightly nippad.

(3 Position housing so that there is a clearance
all round of 000" (007 mm) with the oid bi
foaler guuges « (Or strip of ahim sieel wrapped
round and of crankshafti

{4 Tighten the Thousing balts . Re-check with feeler
gouges moking sure the clearonce s 0.003"

(0.07 mm } all round,
If necessary, slacken off the 7 bolts ond re-adjust.

- |
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FRAME No, 32

The oil sealing &t tha front end consists of on alvminium
block located by two sel screws,

The following procedure should be observed :-

i)

(2)

(3)

(4}

(5)

Paint the end of the aluminium block with
jpinting compound, and position wooden seal-

ing pads (A}
Ploce aluminiwn bleck into pasition,

Scraw el screws (nte cronkcase but do nal
fully tighten (B,

Check clignment of Sump foce ond cronkcose
end foce with o straight edge.

Tighten set screws and re=check both foces,

MOTE - any errors of olignment in these two faces
will couse an il leak,
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FRAME No, 33

Before fitting the flywhee! moke sure the crankshaft
ond in flat, NOTE Remove any high spots around

balt holes with a smooth file or flat stone and thamughly
clean,

The flywheel is locoted 1o the crankshafi by o dowel
and four bolts, The correct torque is 42 — 44 lb.fr.
(5.807 to 6.3 kgam.Je The bolts ore locked by tabe

woshers.

When the mark an the flywheel is aligned W the mark
on the back plate (A) the pesition of the crankshaft
and pistons is 1 & 4 T.D.C.

HOTE It is important to check flywheel foce run ouf,
which must not sxceed 0LO03"" (0.07mm. ).

The starter ting is shrunk on the flywheel and can be
reploced if the teeth become worn,
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FRAME Neo. 34

Ta check the olignment ol the connecting rod use
Churchill Fixture No. 335

The laft hand illustration shows the fixture sat fdr
thecking BEMD,

The right hand illusteation shows the fixture set for
checking TWIST.

The omaunt of srror is indicated by mis-glignment of
the **¥"* block pegs in relation to the mochined face.

The toleronce should not exceed 00015 {0.0381 mm)
TWIST or BEMD,




FRAME Ne. 15

In the process of monufacture the pistons ore groded
fur size F,G or H. The difference between sach groded

.0004" '(.01014 mm.). On the right hand side of the
l:rlind-lnr block will be found the letters F,G or H
stamped olong & grocve beside sach tﬁllnﬂ-r, h‘l-dlﬂllng
to the assembler the grode of pisten for each bore, The

grode letter will be found stomped on the pistan crown,

The ring layout |8 comman to the Hesald 1200, 1250 and
Spirfire.

The rings fitted are;—
Top Chromium

Centre Toper (the toper is 1}2 and on the top
foce is the letter " T or "Top", the narrow part of
the taper being to the fop).

Battam Scroper
MOTE. When the eylinder block is rebored the groded

letters no lenger have ony significance.




FRAME No, 36

The piston ond connecting rod assembly is installed ~
fram the top of the cylinder black,

The following precedure should be odopted :- '

{1 Spoce the piston ring geps out evenly; making
sure that ne gap Is on the thrust sids, !

(3 Lubticate the ring ond piston thoroughly.
(3) Fit a ring clamp around the rings.
[d]} Feed Piston ond rod aasembly inte bore o3

illustrated, making sure the split skirt is NOT
on the thrust foce side,

MOTE Seliv skifd end big end cap are towards the
comshaft side as shown in the illustration.
“Front" is marked on Piston Crown,

IMPORTANT When re~pssambling pistons ond connects
ing tods thay must go back in their
ariginal order os should oll ather mating
ossamblies,
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FRAME No, 37

The comshaft has 4 joumals with serolled oll grooves
oround them. (1) The Front Joumal hos the locating
**C" washer. (Z) The Rear Journal hos two flats which
line up with the all drilling in the block delivering the
oil to the rocker ossembly. As the holes are uncoversd
simultanscusly soch revolution, for a fractional period
of time. This acts as o metering device to prevent
axcess oil reaching the valve ossembly,

Mos. | & 4 joumals are lubricated by drillings
from thelr opposite main bearings,

Hﬂ-l.. ik 3 pﬂl.rrrlull are  lubr coted i? H"irlﬂ:
from the main ail gallery,

FRAME Mo, 38

The camshaft is locoted by o “C" washer on the front
jeurnal, The thickness of the “'C" washer determines
the emount of endfloct which is 0.004" - 0,008 (0,10
0.20 mm).

HOTE Adjustment, To Increass the ameouni of tha

andfloot, rub one side of the ""C"" wosher on
smooth emery cloth on o swioce table. To

reduce endfloal, obtain o new “'C'" washer ond
adjust os necessary, with emery cloth on @
|I.l|"F-|lr:l HFII_
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FRAME Neo. 39

To time the Comahaft ta the Cronkshaft the fallawing
procedurs musl be carried ouf i-

i

(2

(3

(4}

(5}

i)

Rotate the cronkshaft wntil Mo.] piston is at
truas T.D.C, [(Using e elock gauge on top of the
pistan},

With the crankshali dicconnecled from the com-
shaft, odjust Mas. 7 ond B valve clesronces io

040°' (102 mm),

Rotate the camshafi until the inlet valve (Ma.7)
is about to opan ond the exhaust velve [Me.B)
just sbout te close.

Oscillate the comshoft until the same fesler

ge gop is obtained for Nos. 7 ond 8 vaolves.

TE The actual valve clearance does mot
matier 5o long as the valve clearancs in
bath volves fesls the same,

The comshaft ond cronkshaft ors now timed in
relotion 1o sach otfier: le. Mo, | piston T,D.C.,
and | ond 7 walves fully clased (T.D.C. Cowis
presslom),

Fit timing ehain to %ouple cronkshaft to coms
shaft. (Detalls shawn in naxt frame),

Page &4 T
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FRAME No. 40

In the process of coupling the cronkshaft to the com-
shaft  the In”nwing procodurs must be odophed:-

)] Check alignment of crankshoft sprockst o coms
. shoft sprocket; as shown, with o stroight edge.

(& If there is I1I|-tlligr1rr|lnl between sprockets,
adjustment is by shims behind the CRAMNK-
SHAFT sprocket, Thers ore two sizes of shims

0,004" (0,10 mm),
0,006™ (0L52 mm).

Encircle both sprockets with the fiming chain
and offer up the comshaft sprockel to the cam=
shaft, Moke sure packmark **A" lines up with

pockmork "B' on the comsholft. Alse scribed
line *C'" lines vp on both aprockets. Tighten

up Hhﬁ—hnfll ond bend aver the tab woshears,

: If & pew comshaft sprocket is fitted, find
the =uitable p-ul-l of halzs o line up with the
= A comshatt holes and mark pockmarks "A' and

MM snonew :lprnnﬁuh..

1

b I
HOTE When ftiming, clways keep the chain
taut on the righi*hond [Drive side), by toking up
slack on oppesite sida. The crank shalf may now
be rotoied J#I-:i all wolve cleaoronces -udiu:.l-d to

0.010" {0254 mm).




FRAME Mo. 41

The ail pump is a "Hobourn Eaton® type consisting
of on inner ond outer retor. The following paints
should be checked during overhaul,

{a) Inner and outer roters when assembled in the

pump body must not exceed 0.004" (0.10 mm)
endfloat,

(b} The end plote must be perfectly Hat and free of
BCOrES.

fe) The cleoronce betwsen cuter rotor ond pump

body must not excesd 0,008" (0,20 mm).

MOTE That chamfer on isfer rotor is innermost.

FRAME Mo, 42

Clegsrance betwean the inner and oufer rofors is wary
imporfant ond must not excesd 0,010 (D325 mmbk

When ihe engine is ossembled the pressvre relief
valve is sef to on il pressure of &5 |b sq. in.[4.57
kg sgqeuem).

T
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EMD OF SECTION 2

QUESTIONS

FRAME No. 43

(1 The cronkshalt joumals ond cronkpins should be
chacked for teper ond ovality which must not excesd

ANSWER 000" (0.05 mm).

{7 The cleoance betwesn the cronksheft ol refem
scroll ond alumn ium o sing must nat bs loss tham—

(a) D.O02"" (0.05mm)
k) 0.003" (0JO07 mm)
(c) 0.004** (0.10 mm)
(d) 0,006 {0.15 mm)
ANSWER (b)

{3) A common cosse of heovy oll consumption con be o
bent connecting rod.  The connecting rod should be
checked for Bend and Twist.The tolerasce must nolt
e T PR A S S

AMSWER 0,0015" [0.03 mm]
[} The maln bearing and big end shells ore:-
{a)  White mehal b}  Lead indium

{e} Leod bronze id}

Phospher bronse

Answer (b}

Fage 72

(5)

(6)

(8}

The reor journa! of the comshaft has two flats
ﬂhkhiiiillquHlHIFth. tmT mmm d ﬂl

te the rocker shaft,
ANSWER Controls

The camshaft endflcat is centrolled by o "C"
washer fitted In @ groove on the front journal.

The cormet endfloat [S.issssssans
AMSWER 0.004" - 0.008"° (0,10 «0.20mm. }

Crankshaft endfloat is controlled by thrust
T I L R T— | T PRSPPI

main bearing.
AMSWER C-onkeass holtea

When timing the camshofl set Noa 7 & Bvakle
cleomncas ro 0U040''(1.014 mm.) with a pair of
ieslers. Ratate the comshoft until Mos, 7L B
wvalve clegrances focls ||'|H EEEEEEEEE RS AN AR RS

ANSWER Same

The engine oil pump is the Double Roter type.
o) The endiloat of the rotars should not

el e -
()} The clearonce of the cuter rotor to the
pump body should not exceeduiemsssenes

ANSWER (o) 0.004" (0.10 mm)
(b) 0.010" (0.25 mm)




(10 Rumour on e foce of the flywhesl must not sxcesd

o} 0,002 (0,05 mm)
(b} 0.0 [0.07 mm)
e 0004 (000 mm)
(d) 0,005 (0,15 mm)

Anuwer  (b)

{18} The reisur= reljef voles is pre-sef 1o &5 Ik s My
.57 kigesg. em). (Tree or Falsal),

FETTS True

Mo af eyl.
Compression ratio

Bore of cylinders
Sirokes of Cronk
Copacity

RA.C. Rating
Piston Areo
Connecting Reds

Crankshafi

Beorings
Valves

Comghaft

Caaling system
cireulation

Fan

Pump
Corburettor
Manifold

Ajr Claanar

Lubrication
- 0il Pump

SPECIFICATIONS
1147¢.e.ENGINE,

4

GA.Be 791 GD.85:]
FC.9ar 71

9.3 mm (2.728 inl

76 mm 2.992 ink

1147 ee (70 e, in)k

1.7 HP

151 sq.cm, (234 sq.in).

40 T.:1 steel with flooting gudgean
phns .

Robust construction with integral
bolance weights. Three main
beorings.

Precision Lead indium bearings.
Push rod operated cverheod
vales.

4 bearing hyposine cams. Chain
drive.

Pumg, Thermas tatically contralled
ﬂ“’l

124" (311,15 mm) diameter with
four blodes for all markets,
Mechahically operoted Diaphragm
type.

GA ond GD Single downdraught
solex. FC. T L.

GA ond GO kiet ond exhoust
integral hotspet. FC separale
inlet and exhoust manifald

GA ond GD combined alr claaner
ond silencer. FC wire mesh type.

High :q:m:ht internal gear retar.
Feed tomain bearings big end and
all comshaft beorings under
pressire. :
Fage 75
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Cil Cleanaer Full flow type F lier, !

Ignitian Coll, ecentrifugal ond veacuum outo- |
matic sdeance control, r |
Flywheal Cost iron with hordened siesl siorfer
gear ring, l
Capaei ties |
Engine sump ) pints 4 litres
Water cealing
system 84 pints 5 litres

— — .
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