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TECHNICAL DATA
Models G85CS and G80CS

5

Engine number
Frame number
Cylinder bore, finished size
Stroke
Cubic capacity
Compression ratio

Carburettor
Type
Choke size
Main jet:

with filter
without filter

Throttle slide
Air jet
Pilot jet
Needle

Capacities
Gas tank
Oil tank
Gearbox
Front chain case
Front forks
Valve tuning
Inlet valve opens
Inlet valve closes
Exhaust valve opens
Exhaust valve closes

G85CS

12.5 : 1 

Amal 5GP2.
1 a in.

290
310
No. 6 
.125 in.
—
5GP6

G80CS

Stamped on crankcase
Stamped on right-side frame lug
3.385 in./3.386 in. (85.98mm/86.00mm)
3.348 in. (85.5mm)
30.5 cu.in. (498 c.c.)

8.7 : 1 

Amal Monobloc 389/12
1 x in.

270

No. 3 
—
No. 30 
Central notch

2.4 gallons (U.S.A.)
6 pints (U.S.A.)
1.2 pints (U.S.A.)
2.5 fluid oz.
6.5 fluid oz.

60° b.t,d.c.
69° a.b.d.c.
74° b.b.d.c.
46° a.t.d.c.

Gear ratios
Top
Third
Second
First

Sprockets
Rear wheel
Clutch
Final drive
Engine

Chain sizes
Front
Rear

7.5 : 1 
9.1 : 1 

12.7 : 1 
19.1 : 1 

54 teeth
42 teeth
16 teeth
19 teeth

½ in. x ·305 in.- 67 links
 a  in.  x  s  in. -104 links

5.8 : 1 
7.08 : 1 
9.85 : 1 

14.85 : 1 

42 teeth
42 teeth
16 teeth
19 teeth

½ in. x .305 in. - 67 links
 a in.  x  s  in. - 98 links

Ignition timing: 12.5 compression ratio 
Ignition timing: 8.7 compression ratio 
Spark plug

33°/34° (.35 in.-8.9mm) full advance
38° (.432 in-10.98mm) full advance
Champion N57R
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TECHNICAL DATA—Continued

6

Torque-spanner settings
Cylinder-head bolts
Crank-pin nuts

Valves
Valve-spring free length between wire centres
Valve lift:

Inlet
Exhaust

Spanner sizes (measured across flats)
Rocker-box bolts
Cylinder-head nuts
Crankpin nuts
Pump worm nut
Engine-sprocket nut
Clutch fixing nut
Final-drive sprocket nut
Rear-wheel axle nut 1.2 in.
Weight (dry) 310 lb.

40 lb. ft. 
240 lb. ft.

1 Y in.

.442 in.

.399 in.

.445 in. and .525 in.

.710 in.
1.300 in.
.919 in.

1.195 in.
.820 in.

1.480 in.
.919 in.
399 lb.

Engine number
Frame number
Cylinder bore - finished size
Stroke
Capacity
Compression ratio 

Carburettor
Type
Main-jet size (with air cleaner)
Main-jet size (with no air cleaner)
Pilot jets
Throttle slides
Needle jets
Needle position

Capacities
Gas tank
Oil tank
Front forks
Front chaincase
Gearbox

Gear ratios
Top
Third
Second
First

Stamped on crankcase
Stamped on right-side head lug
2.8750 in. /2.8758 in. (73.025mm /73.045mm)
3.503 in. (89mm)
45.5 cu. in. (745 c.c.)
7.5 : 1 

Amal 930 choke 30mm
250
270
25
3
.107
central notch

3.6 gallons (U.S.A.)
6 pints (U.S.A.)
6.5 fluid oz.
8 fluid oz.
1.2 pints (U.S.A.)

4.42 : 1 
5.39 : 1 
7.52 : 1 

11.32 : 1 

G85CS

Model P.11

G80CS
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TECHNICAL DATA—Continued

7

Sprockets
Engine
Clutch
Rear wheel
Final drive (gearbox)

Chain sizes
Front chain
Rear chain
Camshaft chain
Magneto chain

Ignition timing
Spark plug
Contact-breaker gap
Tappet clearance (cold)-inlet
Tappet clearance (cold)-exhaust
Valve-spring free length (inner)
Valve-spring free length (outer)
Piston-ring gap (compression ring)
Piston-ring gap (scraper)
Push-rod length (inlet)
Push-rod length (exhaust)
Valve-head diameter (inlet)
Valve-head diameter (exhaust)
Valve-stem diameter (inlet)
Valve-stem diameter (exhaust)
Wrist-pin diameter
Rocker-spindle bore diameter
Rocker-spindle diameter
Wrist-pin bore in con rod
Crankshaft-journal diameter (drive side)
Crankshaft journal diameter (timing side)
Crankshaft-journal diameter (con rod)
Camshaft-bearing diameter
Camshaft bush (bore size)
Main bearing (drive side)
Main bearing (timing side)
Intermediate-gear bush diameter
Intermediate-shaft diameter

Torque-spanner loadings
Cylinder-head nuts
Con-rod nuts

21 teeth
42 teeth
42 teeth
19 teeth

½ in. x ·305 in. - 68 rollers
a  in. x .380 in.  - 100 rollers
a  in. x .225  in.  - 38 rollers
a  in. x  E  in.  - 42 rollers

32° - 8.69mm (.343 in.)
Champion N4
.014 in./.016 in.
.006 in.
.008 in.
1.531 in.
1.700 in.
.014 in./.009 in.
.014 in./.009 in.
8.194 in. overall
7.351 in. overall
1.500 in.
1.312 in.
.310 in./.309 in.
.310 in./.309 in.
.6868 m./.6866 in.
.5003 in./.4998 in.
.499 in./.4998 in.
.6878 in./.6S73 in.
1.1815 in./1.1812 in.
1.1815 in./1.1812 in.
1.7505 in./1.7500 in.
.874 in./.8735 in.
.875 in./.8745 in.
30mm x 72mm x 19mm
30mm x 72mm x 19mm
.5625 in./.5620 in.
.5615 in./.5610 in.

25 lb. ft.
25 lb. ft.
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Routine Maintenance 

8 

Tappet adjustment 
Oil tank 
Ignition 
Gearbox (transmission) 
Front-chain case 
Steering head races 

Oil tank 
Rear chain 
Gearbox 
Grease nipples 
Chaincase 
Controls 
Front forks 
Air filter 

Carburettor 
Front forks 
Filters 
Magneto 

Magneto 

First 500 miles 

Check and adjust as required. 
Drain and refill with fresh oil, clean filter in feed line. 
Check contact-breaker gap. 
Drain and refill with fresh oil. 
Check oil level with machine on both road wheels. 
Check for looseness and adjust if required. 

Every 1,000 miles 

Drain and flush out tank and refill with fresh oil. 
Remove for cleaning and greasing. 
Take out level plug and check oil level. 
Use grease gun sparingly at all points. 
Drain and refill with fresh oil. 
Lubricate control levers and other small parts. 
Drain and refill with fresh oil. 
Change filter element according to track or road con
ditions. 

Every 3,000 miles 

Dismantle and clean. 
Check oil level. 
Clean magnetic filter by removing sump plug. 
Adjust contact-breaker points gap. 

Every 10,000 miles 

Have this instrument serviced. 

8
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Running Instructions 

Gasoline 

All models are fitted with high-efficiency engines which necessitate the use of 100 
octane gasoline. The use of poor quality gasoline will cause detonation and subsequent 
damage to the engine. 

'Breaking in' the engine 

In the process of manufacture, selective assembly of such parts as the cylinder, piston 
and big-end assembly is used but it is still necessary to allow the moving parts to 'bed in' 
before subjecting the engine and gearbox to maximum stresses. On the care and restraint 
exercised during its early life depends the future performance and reliability of the engine. 

During the first 500 miles the throttle opening should not exceed one-third of the 
twist-grip movement. Provided the engine is not allowed to labour the actual road speed 
is relatively unimportant. Full use should be made of the gearbox, not only to reduce 
engine stresses but to 'break in' the gearbox internals. Do not allow the engine to 'race' 
in the lower gears. 

After the first 500 miles, the throttle openings can be progressively increased until 
approximately 1,000 miles have been completed. The machine should then be ready for 
use under race conditions. 

During the 'breaking-in' period a certain amount of adjustment will be necessary 
as the components 'bed in'. Attention should particularly be given to such details as 
valve-rocker adjustment, chains, brakes, contact-breaker points, all of which are calculated 
to settle down during this period. Pay particular attention, too, to the steering head and 
frame races as undue movement in these bearings will damage the races. Movement can 
usually be detected by trying to push the machine with the front brake applied. 

Gear shift 

If at the first attempt the first gear will not engage, release the clutch lever and make 
a further attempt, when the gear will engage easily. This condition may exist with a new 
machine but tends to disappear with further use. 

Always operate the hand clutch lever and the gear-shift pedal simultaneously with 
a steady pressure. Do not stamp on the gear-shift pedal. 

To engage first gear, disengage the clutch by pulling the clutch lever towards the 
handlebar and raise the gear-shift pedal upwards as far as it will go and release it. Release 
the clutch lever slowly and at the same time open the throttle slightly, when the machine 
will move forward. To select a higher gear, operate the clutch lever and press the gear
shift pedal downwards as far as it will travel and release it. Repeat the operation to select 
the higher gears. 

The clutch should only be used to change gear and to come to a standstill and should 
not be slipped to control road speed. Slipping the clutch unduly can generate heat which 
in time will weaken the clutch-spring pressure and reduce the efficiency of the clutch. 

9 
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G85CS and G80CS Engines 
Lubrication System 

Dry-sump lubrication is used, oil being circulated by a gear-type pump. The feed 
and return side of the system is contained in one unit comprising four close-fitting gears 
in a cast-iron body. The gears used on the return side are larger than those used on the 
feed side, their greater capacity ensuring efficient sump scavenging. 

Oil circulation 
Oil flows to the pump by gravity, passing through a coarse-mesh filter in the tank 

end of the oil-feed pipe. A coarse filter is used to ensure a flow of oil when cold. In these 
conditions the engine should not be raced and should be allowed to idle for a short while 
until the oil temperature has increased sufficiently to give a full flow. 

Oil is forced into the engine under pressure via a drilling in the timing cover, through 
a steel quill situated in the timing-side axle and emerges at the side of the crank pin to 
lubricate the big-end assembly. A restricted oil supply is by-passed through a union on 
the timing cover, to which a pipe taking oil to the rocker gear is attached. Oil is pumped 
back to the tank through a drilling in the crankcase. 

Oil pump 
The oil pump is attached to the crankcase by two studs and secured by two nuts. A 

heat-resisting conical-shaped rubber is attached to the oil-pump body to make an oil 
seal between the pump and the drilling in the riming cover. Pressure between the conical-
shaped rubber must be maintained otherwise oil can leak under pressure instead of being 
forced to the big-end assembly. 

Undue pressure on the conical rubber is not necessary as this would deform the shape 
of the conical portion. The amount of pressure can be checked by taking out the cams to 
allow the timing cover to move freely. With the timing cover in position the pressure on 
the rubber should only be sufficient to move the cover outwards by .010 in. Where a 
replacement rubber is not available shim washers placed between the rubber and the pump 
body will adjust the pressure as required. In the event of an oil failure this part of the system 
should be examined. 

Fig. 1. Oil-pump components 

10 

10

www.a
js-

m
at

ch
les

s.i
nf

o



If the pump body is dismantled care should be taken to ensure that the pump-body 
plates are flush with the body. Before refitting the pump body to the crankcase place a 
straight edge on the pump-body face where it butts against the crankcase to check that it 
is perfectly flat. If it is bowed, even slightly, an air leak will occur between the pump body 
and the crankcase and the return side of the oiling system will not operate efficiently. To 
remedy this rub the body on a face plate until it is perfectly flat, then flush out the pump 
until all traces of abrasive are removed. A slight smear of non-setting jointing compound 
on the body face will help to make an oil-tight joint. Do not use undue force when tight
ening the pump fixing nuts. 

Check valve 

A simple check valve (Fig. 2) is provided to prevent oil seeping into the crankcase 
when the engine is stationary. 

Fig. 2 
Check valve 

Adjustment of oil feed 

With the exception of the oil feed to the inlet valve and guide, which is regulated 
by a needle screw situated in the cylinder head (Fig. 4), the internal oil flow is regulated 
by predetermined restriction in the oil drillings in the crankcase. The approximate setting 
of the needle screw is one-sixth of a turn from the fully closed position and once this is 
set no further attention is required unless the engine smokes unduly and the oil consumption 
increases, due to excess oil reaching the inlet valve and guide. 

Crankcase pressure-release valve 

This valve, consisting of a steel diaphragm on a serrated seat, will be found on the 
drive side of the crankcase adjacent to the engine main shaft. This is a simple flap valve 
and should not be disturbed unnecessarily. If the valve has been dismantled it is vital to 
ensure that the diaphragm lies in its serrated seat. A little grease will retain the diaphragm 
in position during assembly. If improperly located the diaphragm will become trapped 
between the seat and the crankcase and the valve will become inoperative. The oil pipe 
attached to this valve is connected to the oil tank. 

11 
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Checking oil circulation 

After removing the oil-tank filler cap oil will be seen emerging from the pipe in the 
tank as it is returned from the sump. When first starting the engine the flow of oil will 
diminish in volume as scavenging of the sump takes place. This is normal. If oil fails to 
return an immediate investigation must be made as this indicates that the system is not 
operating. 

RECOMMENDED LUBRICANTS 

Efficient lubrication is of vital importance and it is false economy to use cheap grades 
of oil. When buying oils or grease it is advisable to specify the brand as well as the grade 
and, as an additional precaution, to buy from sealed containers. 

Engine 

Ambient temperature above 32°F use S.A.E. 20/40 or straight S.A.E. 30 oil. 
Ambient temperature below 32°F use S.A.E. 10/30 or S.A.E. 20 oil. 

The following brands arc recommended: 
Mobiloil 
Castrol 
Energol 
Essolube 
Shell 
Regent Advanced Havoline 

Gearbox 

Ambient temperature above 32°F: S.A.E. 50 or GX90 
Ambient temperature below 32°F: S.A.E. 30 

Hub and frame parts 

Mobilgrease MP 
Castrolease Heavy 
Energrease C3 
Regent Marfax 
Shell Retinax A. or CD. 

Teledraulic front forks 

Mobiloil Arctic (S.A.E. 20) 
Castrolite (S.A.E.10W-30) 
Energol (S.A.E. 20) 
Essolube 20 (S.A.E. 20) 
Shell X-100 Motor Oil 20/20W (S.A.E. 20) 

12 
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Rear chains 
Mobilgrease MP 
Esso Fluid Grease 
Energrease A.O. 
Castrolease Grease Graphited 

Gearbox lubrication 

Use one of the recommended grades of oil. 
Oil is inserted through the filler-cap orifice located on top of the transmission cover. 

Do not exceed the specified amount as an excess will cause leakage and a break-down of 
the oil seals. Check the oil level every 1,000 miles and top up as required. 

An oil-level plug is located near to the kickstarter axle and when removed indicates 
the maximum permissible oil level. 

A screwed oil drain plug is situated at the rear end of the transmission shell for drain
ing the gearbox when oil changes are necessary. 

Chain lubrication 

Use engine oil to lubricate the front chain which runs in an oil bath. To top up, 
place the machine on both road wheels and pour in sufficient oil to allow the lower run of 
the front chain just to make contact with it. 

The rear chain, being exposed, must be lubricated at frequent intervals, using one of 
the recommended greases. 

After prolonged use or where the machine has been operating in sandy or dusty 
conditions the chain should be removed and washed in kerosene and after cleaning soaked 
in one of the recommended greases, heated until it becomes fluid. Drain off the surplus 
grease before refitting. 

If it is not convenient to remove the rear chain, use a Wesco gun to force the lubricant 
onto the joints formed by the rollers and side links. 

Wheel-hub lubrication 

The front hub on both models is packed with grease during assembly and does not 
require frequent attention. During a complete overhaul the grease should be changed. 
The journal bearings in the rear wheel are also prepacked with grease and provided there 
is no overheating of the hub, due to a too-closely adjusted brake or tight rear chain, no 
attention is needed until 10,000 miles have been covered, at which stage the grease should 
be changed. 

Steering-head races 

Grease nipples are fitted to the frame head lug for grease-gun lubrication. 

General 

Apply oil to all controls but use the grease gun sparingly on the nipples for the brake 
expander bushes to avoid contamination of the brake linings. 

13 
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G85CS and G80CS Engine Service 

Decarbonising 
After considerable mileage, loss of power will inevitably result from a build-up of 

carbon in the ports, combustion chamber and on the piston crown. The power loss may be 
made more evident by weak compression due to burnt or pitted valves and valve seats. 

With the cylinder head and valves removed clean off the carbon deposits with suitably 
shaped metal scrapers, finishing off with a soft brass-wire brush. 

Examination will reveal if the valves and seats require grinding. If they are badly 
burnt or pitted, they should be refaced, using specialist equipment, before being finally 
ground in. 

Valve grinding 

Polish the valve throat and head and with a smear of fine grinding paste spread evenly 
over its face return the valve to its seat. Using a suction-type valve-grinding tool, rotate 
the valve to and fro, exerting light pressure. After every few strokes lift the valve and turn 
it through 180° before continuing. 

At intervals, clean the grinding paste from the valve and seat and examine the work. 
Apply a fresh coat and carry on until the face and seat show a uniform narrow grey line 
around the full circumference. "When satisfied, remove all traces of grinding paste with 
clean petrol. 

Tappet (push rod) adjustment (Fig. 3) 

The top push-rods ends have screwed extensions held in position by locknuts to 
provide adjustment, which should be made when the engine is cold. Because of the special 
cams fitted, it is most important that this adjustment is accurately made to obtain maxi
mum performance. Position the piston on top dead centre of the firing stroke with both 
valves closed. 

1 

2 

3 

4 

5 
6 

Fig. 3 

Inlet rocker arm 

Locknut 

Cupped adjusting screw 

Locknut 

Adjusting-screw sleeve 

Exhaust rocker arm 
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Inlet push-rod 
Remove the three knurled nuts and washers and take off the rocker cover. With a 

spanner, hold the sleeve at the top of the push-rod (5), release the locknut (2) and extend 
or shorten the push-rod by moving the cupped adjusting screw (3) until the clearance 
is nil and the push-rod just free to rotate by finger application. 

Firmly tighten the locknut (2) and recheck the adjustment. 

Exhaust push-rod 
With the piston positioned as previously described, adjust the exhaust push-rod 

to obtain a nil clearance, then unscrew the cupped adjuster (3) one sixth of a turn or one 
flat on the hexagon of the cupped adjuster. This will give the correct clearance of .005 in. 
Recheck the adjustment and replace the rocker cover. Undue force is not necessary when 
tightening the three fixing nuts as there is a rubber fillet in the cover. 

Note: Adjustment should be made every 5,000 miles. The need for more frequent 
adjustment indicates that wear on the operating parts is taking place. 

To remove gas tank - G85CS 
Separate the gasoline pipe from the cock. Take out the bolt in the centre of the tank, 

which will allow the tank and the saddle to be removed. 

To remove gas tank - G80CS 
Separate the gasoline pipe from the cock, take out the two front-tank fixing bolts 

and detach the rubber band at the rear tank fixing. 

To remove rocker box (both valves closed) 
With the gas tank removed, take off the rocker-box cover as already described. 

Disconnect the pipe attached to the rocker box, remove the cylinder-head-to-frame 
steady stay, disconnect the valve lifter cable and remove the nine bolts securing the rocker 
box. Tilt the rocker box upwards and extract both push-rods. Mark the rods so they can 
be refitted in their original location. The rocker box can now be taken away from the 
engine. 

To refit rocker box 
Examine the rocker-box gasket, which must be faultless. If in doubt replace it with 

a new one. Clean the top of the cylinder head and the lower face of rocker box. Position 
the engine on the top of the firing stroke, with both tappets down. Put the gasket in position 
on the head. 

Lay the rocker box in position, take up the push-rods, tilt the rocker box and insert 
the push-rods into the tunnels in the cylinder. 

Insert the nine rocker-box bolts, with the bolt with the short head in the centre 
right-hand position, and the two bolts with screwed extensions in the centre at each side 
of the central short bolt. 

Tighten all the bolts diagonally a little at a time. As a soft gasket is fitted undue force 
is not necessary. 

15 
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Replace the cylinder-head steady stay and tighten the nuts firmly to eliminate excess-
ive vibration. Connect the valve-lifter cable and the rocker-box oil-feed pipe, for which
two spanners may be needed.

Check the tappet adjustment as previously described, lubricate the push-rod cups
and refit the cover.

To remove cylinder head
With the gas tank and rocker box removed, take out the spark plug, take off the ex-

haust system and separate the air filter from the carburettor. Remove the carburettor.
Unscrew the four cylinder-head sleeve nuts and remove the head from the cylinder,
taking care of the two rubber seals encircling the push-rod tunnels.

To remove valve and guide
The valve springs can be taken away by inserting the index finger into the coil of the

spring and giving a sharp upward pull. A sharp tap on the valve-spring collar will part
the collar from the valve and expose the valve collets, which must be kept in a safe place.
The valve can now be removed.

Both valve guides are a press fit in the cylinder head and are located by a circlip
(Fig. 4).

Before taking out the guide, remove burnt oil or carbon from that portion of the
guide outside the head.

Remove the circlip with a sharp-pointed tool or, if difficulty exists, by heating the
head and tapping the guide upwards from inside the port to make the circlip more access-
ible. The valve-spring tool shown in Fig. 5 is part No. 018276.

The head must be heated to a temperature of between 150°C and 200°C before the
guide is driven out. The guide must not be driven out with the cylinder head cold or
the close fit of the guide in the head will be destroyed. Use a drift, or a scrap bolt with
a small hexagon, to drive the guide down through the port in the head.

16

1
2
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8
9
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11
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13

14

Fig. 4 

Oil-feed hole
Carburettor fixing-
stud hole
Inlet port
Carburettor fixing-
stud hole
Dowel hole
Inlet-valve guide
Spark-plug hole
Oil-feed hole
Dowel hole
Exhaust-valve guide
Circlips
Exhaust port
Oil-feed needle
screw
Locknut
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To replace valve and guide 

Located properly, the oil hole 
drilled in the valve guide must line up 
with the oil hole in the cylinder head. 
Scribe a pencil line down the guide 
through the centre of the oil hole and 
line up the pencil marking with the 
centre of the oil hole in the cylinder 
head. Heat the cylinder head and press 
the guide into position. If the circlip is 
positioned first the guide can be pressed 
home against it. 

To fit the valve pass a piece of clean 
rag through the guide, lubricate the valve 
stem and insert it into the guide. Pass 
the valve-spring collar over the valve, fit 
the collets, raise the collar and pull up
wards to secure the collar. The valve 
springs can be fitted by hand, but the 
task is simplified by using the tool as 
shown in Fig. 5. When using the tool, 
anchor the spring into the collar, insert 
one of the rocker bolts through the coil 
of the spring and operate the tool as 
shown. 

To replace cylinder head 
There is no cylinder-head gasket, a gas-tight joint between the head and the cylinder 

being obtained by lapping the head onto the cylinder. A jointing compound must not be 
used as this would restrict the heat flow from the hottest part of the engine. Discoloration 
of the head or cylinder-joint faces indicates gas leakage, in which case the joint should 
be reground. 

Make sure that the two top sealing rubbers are sound and are located in the recess in 
the cylinder. Place the head in position, fit the four stud washers and sleeve nuts and 
tighten them diagonally with a torque wrench set to 40 lb/ft. 

To remove cylinder 
Position the piston at the top of its stroke, raise the cylinder far enough to enable a 

clean rag to be inserted into the throat of the crankcase to prevent anything falling in, 
and lift the cylinder clear of the studs. Do not lose the two cylinder-base sealing rubbers. 

To remake the cylinder-head-to-cylinder joint, smear a little fine grinding paste on 
the head face, take out the two top sealing rubbers from the cylinder and replace the head 
onto the cylinder. Using both hands, apply downwards pressure and with an oscillating 
motion rotate the head through 90 degrees until a perfect matt finish is obtained. Take 
care that all traces of grinding paste are removed by washing in clean petrol. 

17 
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Fig. 5 

Valve collet 
Valve-spring collar 
Valve spring 
Bolt 
Valve-spring comp
ression tool 
Oil-feed hole 
Oi l - f eed need le 
screw 
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To refit cylinder 
Before replacing the cylinder, examine the piston rings. If there is discoloration, 

indicating a gas leakage, fit new rings, first removing carbon from the ring grooves. 
Fit a new base washer to the cylinder with jointing compound but use no compound 

on the crankcase side of the washer. 
Make sure the clean rag is still in the throat of the crankcase before fitting the cylinder, 

as a precaution against anything falling into the crankcase. It is always advisable to use a 
piston-ring clamp to prevent ring breakages. If one is not available place the piston at the 
top of the stroke and pass the cylinder over the four studs, holding the cylinder with one 
hand and introducing the piston into the cylinder with the other while compressing the 
rings. With care the piston will easily enter the cylinder but before lowering it onto the 
crankcase remove the rag. 

Removing piston 
The piston should not be disturbed unless there is a positive reason for doing so. 

Take out one circlip with a rotary motion and from the opposite side press out the wrist 
pin, which is usually a light push fit. If the pin resists removal there may be a burr around 
the circlip groove which can be removed with a suitable scraper. A little gentle heat will 
assist removal. The piston crown is stamped 'FRONT' for location. The top piston ring 
is chromed to reduce cylinder wear, but two of these rings can be used if expense is of no 
consequence. The normal ring gap is .003 in. to .004 in. for every inch in bore size— 
nominal .010 in. to .014 in. 

Take great care to locate the circlip in its groove after the piston has been replaced. 

Checking ignition timing 
Before the timing can be checked the contact-breaker gap must be set to .012 in. 

when fully open. If the gap has decreased it will have the effect of retarding the timing 
and conversely if the gap has increased it will advance the timing. The points should be 
adjusted with spanner 015023, which has a gap gauge attached to it. Alternatively, a .012 in. 
feeler gauge should be used. 

Rotate the engine until the points are 
fully open. 

Check the gap with the gauge, which if 
the setting is correct should be an easy sliding 
fit. If an adjustment is necessary release the 
fixed contact-plate adjuster screw with a 
screwdriver and alter the gap as shown in Fig. 6. 

To remove contact breaker 
Using spanner 015023, unscrew the hex

agon bolt in the centre of the contact breaker, 
take out the bolt and pull the contact breaker 
away from the taper on the armature. When 
refitting, take great care that the key project
ion on the taper is properly engaged in the Fig. 6 
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armature otherwise the timing will be affected and the contact breaker will not run 
concentrically. 

To retime ignition 

Remove the spark plug and cable. 
Remove the magneto-chain cover. 
Remove the rocker-box cover. 
Unscrew, one or two turns, the nut retaining the magneto-chain sprocket on the 

extension for the exhaust camshaft. 
Using an old tyre lever, with one end bent at right angles inserted between the back of 

the sprocket and the chaincase, lever off the sprocket. If difficulty is experienced tap the 
shaft nut with a small hammer whilst applying pressure on the lever. The shock should 
separate the sprocket from the shaft. Rotate the engine until both valves are closed. 

Insert a steel rod through the spark-plug hole and feel the piston by rocking the 
engine backwards and forwards until the piston is at top dead centre. 

Mark the rod level with the face of the spark-plug hole. Make another mark to the 
measurement shown in the technical data above the mark already made. 

Put the rod back into the cylinder and turn the engine slowly backwards until the 
second mark on the rod is flush with the face of the spark-plug hole. 

Move the ignition control lever into the fully advanced position. Turn the magneto 
clockwise as seen from the contact-breaker end until the insulated pad on the contact 
breaker just makes contact with the ramp on the cam ring and the points commence to 
separate. The moment at which the points begin to separate can be determined by insert
ing a cigarette paper between the points. The paper will be gripped when the points arc 
closed but if pulled lightly will be released the moment the points begin to open. Press the 
lower sprocket onto the shaft, give the sprocket a light tap to secure it onto the taper and 
tighten the nut. Recheck the timing. 

If the cylinder head has been removed, the correct position of the piston before top 
dead centre can be readily determined before the head is refitted. 

A more accurate method is to use a degree plate on the flywheel drive-side mainshaft. 
The ignition timing on the G85CS, with its compression ratio of 12 : 1, is critical and must 
be accurately set. 

Valve timing gear showing timing 
marks on camwheels and pinion 
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Valve-timing gear 

The valve timing has been determined after considerable development and both cam 
wheels and the small timing pinion are marked for easy assembly (Fig. 7). No useful 
purpose will be served by deviating from the maker's markings. 

To replace the cam wheels, first fit the inlet cam so that the mark on it registers with 
the mark on the small pinion. 

Turn the engine in a forward direction about 20 degrees until the mark on the small 
pinion points to the hole in the crankcase for the exhaust cam. 

Insert the exhaust cam so that its mark registers with the mark on the small pinion 
which, it will be obvious, is used for setting the valve timing for both cams. 

The valve timing given in the technical data has been taken with the valve .001 in. 
off the valve seat in the head, using a cut-away rocker box with a mercer gauge in contact 
with the valve-spring collar to register the actual valve movement. 

Tappets and guides 

The tappet guides in the timing-side crankcase are a press fit in the crankcase and their 
removal is facilitated by two locating diameters in the guide housing ¼ in. at the top and 
bottom of the aperture. Both guides are located by an Allen screw which registers with a 
vee-shaped groove machined circumferentially on the outside diameter of the guide. As 
the tappet foot is larger in diameter than the hole in the crankcase the tappet must enter 
from inside the valve-gear chest. 

Removing tappets 

Tappet wear is negligible when regular valve springs are used and with adequate 
lubrication the need for replacements is rare. 

To take out the tappets and guides, remove the cylinder head, the timing-gear cover 
and cam gear. Take out the two Allen screws which locate the guides, heat the crankcase 
and push both the tappet and guide until the guide is clear of the crankcase. The tappets 
can then be extracted from inside the gear chest. 

To replace tappets and guides 

Heat the crankcase, insert one of the tappets through the guide hole from inside the 
gear chest, place the guide over the tappet and press home until the vee-shaped groove 
registers with the Allen-screw hole. Tighten the fixing screw and deal with the other guide 
in a similar manner. Oil both tappets after assembly. 

To remove timing cover 

Take off the cover for the magneto chain (8 screws). 
Release the nut on magneto armature fixing the top sprocket and separate the sprocket 

from its taper. 
Take off the lower sprocket-fixing nut as previously described, remove the nut on the 

armature and remove the chain with both sprockets. 
Take out the seven cheese-headed screws fixing the back cover and remove the cover 

from the crankcase. 
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To remove timing gear 

Remove the two fixing nuts and pull the pump clear of the studs. 
Remove the pump worm nut, which has a LEFT-HAND THREAD. 
Take out the cam wheels from the crankcase. 
The small liming pinion has a parallel bore and can usually be pulled off the shaft 

without difficulty. 
Reassemble as described in the timing-gear paragraph. 

Separating the crankcase 

With the unit removed from the frame, strip down the engine as already described, 
up to dismantling the timing gear and removing the small timing-gear pinion. Take off 
the engine sprocket, which is on a splined shaft and can usually be extracted from the shaft 
without the use of an extractor tool. 

Take out all bolts passing through the crankcase and tap one of the cylinder studs with 
a soft-faced mallet to separate the two crankcase halves. The inner race of the roller bearing 
will remain on the flywheel shaft. 

If difficulty exists the crankcase halves can be parted by holding the assembly and 
striking the drive-side shaft against the top of a wooden bench. Watch for the spacer on 
drive-side shaft. 

Removing roller-bearing inner race 

The roller-bearing inner race is a press fit on the shaft and should not be disturbed 
except for renewal. To remove it, use two taper steel wedges between the sleeve and the 
flywheel face, taking care to avoid bruising, and tap the wedges until a gap is formed 
between the sleeve and the flywheel. A puller can then be used to extract the sleeve from the 
shaft. 

To remove bearings from crankcase 

The bearing housings in the crankcase for the two ball races have two diameters, 
that nearer to the engine sprocket having a close interference fit and that nearer to the 
flywheel a slight interference fit. 

To remove the bearings, the crankcase must first be heated to prevent scuffing of 
the bearing housing during removal. After applying heat evenly around the bearing 
housing the bearings will fall out if the crankcase is dropped smartly on the bench. The 
roller bearing outer race can be removed in a similar manner. 

Fitting ball bearings 

The crankcase must also be heated when fitting the bearings. Press the outer bearing 
into the crankcase as far as it will go, line up the bearing spacer washer and press home the 
other bearing. Check that the inner sleeve of the ball race is free to revolve. If not tap the 
bearing out slightly to prevent end loading both bearings. It is for this reason that the outer 
bearing housing is a slight interference fit. 

Note: Damage to the roller path on the bearing sleeve will be due to shock loading and 
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not to normal wear and indicates that either the bearing sleeve is a poor fit on the crank
shaft or the bearing outer ring in the crankcase is not a close fit in its housing, A close fit 
must be restored to prevent a repetition. 

Flywheels 

The flywheels are made from steel billets, the crankpin being dimensionally the same 
as that fitted to the G50 road racer. During assembly the flywheels are forced together 
under a heavy press to obtain a rigid assembly. If this equipment is not available no 
attempt should be made either to separate or reassemble the flywheels. Any attempt to 
assemble by simply pressing them together and relying on the tightness of the two nuts 
will cause the flywheels to flex under load and damage the bearings and crankpin. 

Note: Shim washers are not used to adjust flywheel end play in the crankcase, the 
flywheels being pulled hard against the drive-side bearings when the sprocket nut is tight
ened. There is a spacer between the sprocket and the outer bearing. 
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Twin-Cylinder P11 Engine 

Lubrication 
A table of lubricants is given on page 12. Details of routine maintenance for the 

single-cylinder models also apply to the P11 machine. Where the machine is used for 
frequent short runs, however, the oil should be changed at more frequent intervals. During 
cold weather it is advisable, when first starting the engine, to run it at a fast tick-over 
speed to get rid of internal condensation. 

Oil pump 

A gear-type oil pump is operated by worm gear on both the pump and the timing-
side shaft. The worm gears differ from those used on earlier '750' engines, being of the 
six-start type, which increases the pump speed and consequently the amount of oil circulat
ing through the engine. The part number for the pump worm is 24733 and the shaft 
worm, 24732. If these gears are exchanged it is vital that the current type is used. 

Oil circulation 

Oil from the tank is fed by gravity and assisted by suction from the feed pump after 
passing through a coarse filter in the oil feed line. After passing through the feed pump, 
oil is forced under pressure through drillings in the crankcase and through the crankshaft 
to the engine. A by-pass from the oil feed conveys oil to the rocker gear via a pipe line 
from the riming cover, the supply being restricted by the fit of the two rocker spindles 
in the cylinder head. Oil drains by gravity through a drilling in the cylinder head and a 
mated drilling in the cylinder. The surplus oil and the spill from the timing gear drains 
into the sump, to be returned to the oil tank. 

Checking oil circulation 

To check that oil is circulating remove the oil-tank filler cap. After the engine has 
been stationary oil will drain into the sump and on starting the engine its return will be 
continuous and positive. As scavenging takes place the oil return will be spasmodic, the 
return side of the oiling system having double the capacity of the feed to ensure efficient 
scavenging. If oil fails to return the cause should be investigated without delay. 

Oil filters 

In addition to the filter in the oil feed line, there is another in the sump through 
which oil passes before going through the return side of the oiling system. This filter 
also acts as a drain plug, the hexagon of which measures 1.5 in. across the flats. The filter 
element is secured by a circlip which after removal permits the element to be extracted 
from the plug for cleaning. Ensure that the circlip is correctly located when refitting. 
To avoid damage to the hexagon use a close-fitting spanner to retighten the filter plug. 
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Oil-pressure release valve 

This valve is located in the timing cover adjacent to the oil feed line to the rocker 
gear. It is set on assembly and needs no adjustment. 

Removing the oil pump 

Disconnect the tachometer-drive cable and take out the 12 timing-gear-cover screws. 
To break the joint between the cover and the crankcase tap the cover free with a soft-
faced mallet. Unscrew the worm gear from the crankshaft (LEFT-HAND THREAD) 
and take off the two nuts fixing the pump to the crankcase. If difficulty is experienced 
in removing the pump, place a lever behind the worm gear and carefully prise the pump 
from the studs. 

After assembling the oil pump ensure that the pump end plates are not proud of the 
pump body or an air-tight joint between the pump and the crankcase will not be made. 
It is equally important that the pump-body face is perfectly flat where it joins the crank
case or an air leak will result. This will prevent oil returning from the sump and cause 
over oiling. Check the face with a straight edge and if necessary rub it down with abrasive 
cloth wrapped over a flat surface and flush out the pump to remove any abrasive particles. 

Checking oil pressure 

The oil pressure can be checked with a pressure gauge with a scale reading of 0 to 
100 lb. per square inch. 

The gauge can be attached to the engine at the union on the timing cover which 
conveys oil to the cylinder head. The feed pipe can be removed temporarily for this test 
or, alternatively, a "T"-piece can be interposed in the feed line. 

The normal pressure is a minimal 50 lb. per square inch. 

Pump oil seal 

A conical heat-resisting oil seal is attached to the oil-pump body and is located by 
the short steel sleeve protruding from the oil-pump body. When the timing cover is fitted 
this oil seal must be under pressure if a positive oil seal is to be made. If the seal is damaged 
or is not under pressure a leak will occur and the crankshaft will be starved of oil. If there 
is an oil failure this part of the oiling system should be investigated. When pressure on 
the seal is correct there should be a gap of .010 in. between the cover and the crankcase 
before the cover is tightened up. If this gap does not exist a new seal should be fitted or 
shim washers placed between the seal and the pump body to obtain the required pressure. 

Timing-cover oil seal 

A special oil seal is fitted in the timing cover, encircling the plain portion of the crank
shaft and preventing leakage of oil which flows from the feed pump through a drilling in 
the timing cover before entering the crankshaft. Oil pressure in the seal cavity tends to 
make the seal more effective but if the seal is damaged or badly worn oil leakage is in
evitable. This point must be investigated in the event of an oil failure. 
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Crankcase-pressure release valve
Access to this valve is only possible after dismantling the crankcase as the valve is

housed in the drive-side crankcase at the end of the camshaft. The valve is timed and
ported with the object of releasing positive crankcase pressure caused by the downward
movement of the piston. Oil discharged in mist form is carried back to the oil tank by a 
hose. The valve consists of a stationary plate behind the camshaft bush and a ported rotary
plate which engages with the end of the camshaft. A light spring ensures contact with the
stationary plate. This valve needs no adjustment or attention.

Note: The rotary portion of this valve must be perfectly flat for it to function properly
and must be renewed if damaged, or if the dogs are worn.

P11 Engine Service
Decarbonising

There is no predetermined mileage at which the engine should be decarbonised. The
need to do so, is usually indicated by a loss of engine performance, together with an
increase in fuel consumption. With modern high-octane fuels detonation, which normally
indicates the formation of carbon deposit on the sphere of the cylinder head and on the
piston crowns, is rarely audible and if the performance and fuel consumption are satisfactory
there is no need to strip down the engine.

If there is a falling off in engine performance, however, the owner should first check
the rocker clearances, spark plug, carburation and contact-breaker gap before disturbing
the engine. It is possible that an adjustment will restore performance and eliminate the
need to dismantle the engine.

To remove cylinder head
Have available the following items:

Decoke gasket set.
Socket wrench,  a  in.  Whitworth.
Tubular box key for  c  in.  Whitworth.
Spanner for the exhaust-pipe ring nuts, SHU/29.
Tubular box key for ¼ in. Whitworth.
Open-end spanner,  x  in.  Whitworth.
Allen key, size  R  in.

Begin by undoing the two front fixing bolts and removing the gas tank and the
rubber ring for the rear tank fixing. Remove in the following order:

Both exhaust pipes with mufflers.
Two spark plugs.
Head torque stay attached to the frame and head.
Two banjo pins for oil pipes.
Air cleaner.
Take out five bolts on top of the head.
Two nuts below the exhaust ports.
Three nuts between the head fins.
Lift the head from the cylinder.
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When a composition-type head gasket is fitted the head will usually come away from
the cylinder leaving the gasket attached to the cylinder. If difficulty is experienced break
the joint by tapping below the exhaust port with a soft-faced mallet. Raise the head as far
as possible, using one hand to hold the push-rods which are raised as far as possible. The
head can then be tilted and removed. Identify the positions of the push-rods so they can be
refitted in their original places.

Decarbonising the head
All traces of burnt oil and carbon should be scraped from both valve heads and from

the combustion chamber in the cylinder head before the valves are extracted. This will
prevent carbon chippings entering the ports and eliminate risk of damage to the valve
seats. Valve grinding should be reduced to a minimum or the valve seatings will become
saucer shaped and cause gas leakage. Have the valves refaced and the seats re-cut if they are
badly burnt or pitted. The seat angle is 45 degrees.

Removing valves

With the rockers clear of the valve stems, a valve-spring compressor tool will close
the springs to enable the valve collets to be taken off the valve stem. These are easily lost
and should be put in a safe place. Check the valve-spring free length against the dimensions
given in the Technical Data and discard them if the free length is reduced by 3/16 in. or more.
Take care of the heat-resisting washers under the valve springs.

Valve-guide removal
The four guides are a press fit in the cylinder head and the head must be heated before

the guides are removed with the aid of a drift. If this is not done the interference fit will be
impaired and the guide will become loose. For the same reason the head must be heated
when refitting the guides.

Pistons
With both pistons at the top of the stroke, remove the carbon on both crowns with a 

suitably shaped soft-metal scraper. Take care to remove any carbon chippings that may
have collected in the recess between the top land of the piston and the cylinder.

Cylinder removal
Undo the nine nuts securing the cylinder to the crankcase and raise the cylinder

sufficiently to enable the nuts under the lowest fins to be removed. Raise the cylinder and
insert some clean rag into the mouth of the crankcase to prevent anything dropping into
the crankcase.

Rocker removal
The rocker spindles are a close fit in the head, which should be heated to facilitate

withdrawal. Use a  c  in.  draw bolt with a 26TPI thread and about one inch long, together
with a short length of steel tube with an internal diameter slightly larger than the outside
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diameter of the rocker spindle. By passing
the tube over the bolt and screwing the
bolt into the rocker spindle, the spindle
will be withdrawn. Take care of the thin
steel washer and the spring washer at
each end of the spindle.

When refitting the rocker spindles
take great care to position the spindle
correctly so that the projections on the
oval washer register with the slots in the
spindle. (Fig. 8). The oil holes in the
spindles should face outwards from the
centre of the head.

Tappets
To remove the two split tappets, which are housed in the base of the cylinder, invert

the cylinder, take out the wires and the screws to release the tappet division plates. The
tappets should on no account be interchanged either singly or in pairs. The correct location
is with the bevelled edges together, facing the front of the engine. Reversal will affect oil
drainage from the head. Use steel wire to secure the plate fixing screws when the assembly
is completed.

Piston and ring removal
The pistons are right- and left-handed, their location being stamped on the piston

crown. They are also marked 'front'. The wrist pins are usually a light push fit. Pointed-
nose pliers should be used to extract the wrist-pin circlip. If the pin cannot be pushed out
gently heat the piston to facilitate removal.

Piston rings
Two compression rings and one special oil-control ring are used on both pistons.

The top compression ring is chromed to reduce cylinder wear and must be used in this
position. The second compression ring is a normal type. The special oil-control ring
(Fig. 9) is used to prevent oil passing the piston and reaching the combustion chamber. It
is essential that a duaflex ring is used because of the increased oil supply to the engine. A 
normal-type oil control ring will cause heavy oil consumption and spark-plug fouling.

Assemble the oil-control ring in the following order :-
(i) The corrugated expander ring;

(ii)  one of the rails;
(iii) the wave spring;
(iv) the remaining two rails. The one marked 'TOP' has a one degree taper face.
Do not expand the rings unnecessarily, but just sufficiently to pass the ring lands on

the piston. No alteration to the ring gaps is necessary as the correct gap is allowed for
during manufacture.
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Fig. 9 

Special oil-control 
piston ring 

Refitting the cylinder 

The use of piston-ring clamps is essential to enable the oil-control rings to enter 
the cylinder, especially if the work is carried out single handed. Both pistons should be 
supported as shown in Fig. 10, ensuring that both enter the cylinder without damage to 
the rings. Remove all traces of the cylinder-base gasket from the cylinder and the crank
case joint face. Use a new gasket, applying a little jointing compound to the base of the 
cylinder only. Check that the oil drain hole in the gasket registers with the hole in the 
cylinder and apply clean oil to both bores. Fit the piston-ring clamps as illustrated and en
gage the top lands of both pistons. A sharp push on the cylinder will force the cylinder 
down and dislodge the ring clamps, which can then be removed. 

Fit the cylinder-base nuts, raising the cylinder to engage the nuts under the lowest 
fins. Tighten the nuts diagonally or there is a risk of breaking the cylinder-base flange. 

Refitting cylinder head 

Clean the top face of the cylinder and place a new gasket in position. Rotate the 
engine to position both pistons at the top of the stroke. 

Place the head on the cylinder, tilt the head so that the four push-rods can be inserted 
into the tunnels in the cylinder, with the two longest rods in the midway position. Set 
the head square with the cylinder so that the push-rods engage in the cup portions of the 
tappets in the cylinder. The head will have to be lowered to do this. 

Take up the two sleeve nuts used under the head, raise the head and insert the nuts 

Piston-ring clamps end piston-support plate 
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Fig. 11 
Sequence for tightening cylinder-head bolts 

Fig. 10 
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between the head and cylinder to support it. Engage the push rods into the ball ends of
the rockers, take out the sleeve nuts and lower the head into position. Fit the cylinder-head
bolts and nuts and tighten in the order shown in Fig. 11. Use a torque wrench set to 25
Ib./ft.

Rocker adjustment on cold engine
Have .006 in. and .008 in. feeler gauges available.
Deal with the inlet valves first by turning the engine slowly until the left-side inlet

valve is fully open. Release the right-side inlet-valve rocker adjusting-screw locknut
and with a spanner on the square portion of the rocker adjuster unscrew until there is
clearance between the adjuster and the end of the valve. Place the .006 in. feeler gauge
between the end of the valve and the adjuster and screw down the adjuster until it just nips
the gauge. Tighten the locknut and withdraw the feeler. If the adjustment is correct the
feeler will just slide through the gap between the adjuster and the end of the valve. Turn
the engine again until the right-side inlet valve is fully open.

Deal with the left-side inlet valve in a similar manner. Adjust the exhaust valve
rocker clearances in the same way as the inlet valves but using the .008 in. feeler gauge.

Reverse the sequence described for removing the cylinder head. Fit the torque stay
from the head to frame and ensure that the fixings are tight. Run the engine for a short
time and recheck the cylinder-head nuts. Recheck the rocker clearance when the engine
is cold and finally fit the rocker covers.

Engine tuning chains
The ignition-timing and camshaft chains are of short length and arc not unduly

affected by stretching, nevertheless correct chain adjustment is important to keep the timing
constant. To adjust the camshaft chain, release slightly the two nuts fixing the tensioner
slipper, which can then be moved as desired. The permissible amount of free movement 
measured in the centre of the chain run is  x  in.,  but as chains do not always stretch evenly
the movement should be checked in more than one place. Tighten the two tensioner nuts
when the adjustment has been completed.

The ignition-timing chain is adjusted by releasing the studs fixing the contact-breaker
unit, latitude between the studs and the unit enabling it to be moved. The free movement
of the chain should be  x  in.  and again the adjustment should be checked in more than
one place.

Checking ignition tuning
For accuracy, use a pointer attached to some part of the engine and a degree plate

mounted on the drive-side crankshaft, to record piston movement. Alternatively the piston
movement can be measured before the cylinder head is refitted by using a straight edge
on the top face of the cylinder and a short steel rule. The method of inserting a timing
rod through the spark-plug aperture will be less accurate because of the steep angle of the
spark-plug hole in relation to the piston crown.

First ensure that the contact-breaker point gap for both cylinders is between .014 in.
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to .016 in. If the gap needs adjusting release the pillar nut (Fig. 12) that fixes the small plate 
with a screwdriver and with the screwdriver between the edge of the plate and the inside 
diameter of the contact-breaker housing move the plate in the required direction. Secure 
the pillar nut when the gap is correct. 

Take out the left-side spark plug and the inlet-valve rocker cover. Rotate the engine 
until the left-side inlet rocker goes down and comes up again. The piston will then be 
approximately at the top of the firing stroke. Insert a short length of stiff wire through 
the spark-plug hole until it is in contact with the piston crown. Rock the engine backwards 
and forwards to determine when the piston is at top dead centre position and set the degree 
plate so that the pointer registers zero. Turn the engine backwards eight degrees on the 
degree plate, at which stage the points on the top contact set should start to separate. 

A simple method of checking the point of separation is to place a cigarette paper 
between the points. The moment at which the paper can be withdrawn without tearing 
is the point of separation. Eight degrees on the degree plate is equal to .022 in. in piston 
travel. The ignition timing for the fully advanced position is given in the technical data. 
The timing given above is with the auto unit in the fully retarded position. 

Note: If non-regular pistons are fitted, giving a higher compression ratio, the ignition 
must be retarded to prevent detonation. 

Fig. 12 Fig. 13 
P11 contact-breaker assembly Auto-advance unit 

Adjusting ignition timing 
Two slots in the contact-breaker base plate enable adjustments to be made, the plate 

being free to move on releasing the two cheese-headed screws. The contact-breaker cam 
runs clockwise looking at the contact breaker. To advance the timing move the base plate 
anti-clockwise and to retard it move the plate clockwise. 

Removing base plate 
To remove the base plate, take out the two cheese-headed screws and disconnect 

the two wires from the snap connector. 

Ignition timing - auto-advance unit 
The instructions on checking the ignition timing with the auto-advance unit in the 

retarded position are satisfactory provided the machine has not covered considerable 
mileage, in which case there is a possibility that wear will have taken place on the auto-
unit limit stops. This would give a greater range of ignition advance if the ignition timing 
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is checked or set with the auto unit in the fully retarded position. To check the timing 
in the fully advanced position take out the bolt in the centre of the contact breaker and, 
with a radio-type screwdriver in the slot in the outer edge, turn the cam clockwise to the 
fully advanced position. Details are given in the Technical Data. 

Finding top dead centre 

With the timing cover removed, the top dead centre position of both pistons can be 
decided by the position of the timing mark on the small pinion. If this is positioned at 
12 o'clock both pistons will be on the top of their stroke. 

Contact-breaker assembly 

There are two sets of contact points with a separate H.T. coil for each cylinder. 
The contact-breaker housing is attached to the timing-side crankcase and houses the 
automatic timing control. 

Note: If the contact-breaker plate or housing is removed the yellow and black 
wire attached to the top contact set goes to the left-side coil mounted on the rear-frame 
down tube. The H.T. cable from the left-side coil goes to the left-hand or drive-side 
cylinder. See electrical section for maintenance. 

Refitting contact-breaker cover 

Two insulated strips are attached to each condenser and are bent to cover and insulate 
the condenser terminals to avoid shorting out when the cover is fitted. Make sure that 
both strips are correctly positioned before fitting the cover. The cable entry is below the 
housing. 

Removing drive sprocket 

To remove the chain sprocket, which is a parallel fit on the contact-breaker shaft, 
push out the spring pin which passes through the sprocket and shaft. 

To remove automatic control 

The cam and automatic control can be withdrawn after removing the drive sprocket, 
cover and the two screws in the slots in the contact-breaker base plate. To remove the cam, 
take out the central bolt and with a draw bolt in the thread separate the cam from the 
taper shaft. 

Valve timing 

The small timing and intermediate pinions and cam-chain sprocket are all marked 
for correct assembly (Fig. 14). Six outer plates inclusively on the camshaft chain separate 
the marks on the intermediate pinion and the camshaft sprocket. The tooth gap on the 
intermediate pinion is marked with white paint and should engage with the tooth mark on 
the small timing pinion. The ignition sprocket and chain can be fitted when the valve 
timing has been set. When fitting the slipper-tensioner supporting plates the inside plate 
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must be fitted with the long end (away from the hole) in the downward position. The 
outer plate is fitted with the long end upwards. 

A cut-away timing cover is a useful aid when adjusting the timing chains and tight
ening the camshaft fixing nut. 

Valve timing check with a degree plate 

To check the valve timing have .016 in. and .003 in. feeler gauges available and open 
up the rocker clearance to .016 in. With the .003 in. feeler gauge between the valve end 
and the rocker, turn the engine until the rocker just pinches the feeler gauge. This will 
indicate on the degree plate the actual point of the valve opening or closing. The following 
figures are a mean reading taken from a number of engines:-

Inlet valve opens 50° before top dead centre. 
Inlet valve closes 74° after bottom dead centre. 
Exhaust valve opens 82° before bottom dead centre. 
Exhaust valve closes 42° after top dead centre. 
Reset the rocker clearances as already described. 

Removing the engine 

Take care to identify the locations of the various spacers when removing the engine 
bolts. 

The engine and transmission can be removed as a unit. Start by following the details 
given to remove the cylinder head but leave the head in position. Disconnect the alternator 
and contact-breaker wires from snap terminals. Disconnect the battery wires for safety, 
undo the tachometer cable and oil pipes attached to the engine. Remove the outer portion 
of the front chaincase (14 screws) and carefully guide the alternator wires through the rear 
of the chaincase. 

Take off the rotor, engine sprocket, clutch assembly and primary chain and remove 
the rear chain connecting link. Remove the rear portion of the front chaincase (3 screws) 
and crankcase shield. Take out all bolts passing through engine and frame. 

Lift the unit from the frame, taking off the coils for more clearance if necessary. 

32 

Fig. 14 

P11 valve-timing gear 
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Engine strip down 

Lift off the cylinder head and remove the cylinder block secured by seven large and 
two small nuts. 

Remove both pistons. 
Take off timing cover (12 screws), tapping the cover lightly with a soft mallet and 

pull on the tachometer drive to break the joint. 
Undo the two nuts and remove the oil pump. 
Remove the oil-pump worm nut (LEFT-HAND THREAD). 
Remove the chain-tensioner slipper, noting the way the plates are fitted. 
Remove the camshaft-sprocket nut. 
Remove the small tuning pinion. 
Remove the spring pin through the ignition timing chain and pull off the camshaft 

sprocket together with both chains and intermediate sprocket. 
Pull off the timing pinion and remove the star washer and oil seal. 
Remove the key in the drive-side shaft, the short bolt in the crankcase and the two 

screws at the bottom of the crankcase. Rotate the crankshaft until both con rods are at the 
bottom of the stroke. Hold the assembly with both hands and strike the drive-side shaft 
once or twice on a wooden bench to part the crankcase halves. Take out the camshaft and 
rotary breather valve and spring. 

The timing-side ball race is a close interference fit. 

Removing roller bearing 

When the crankcase is separated the inner-bearing race usually remains on the shaft, 
leaving the outer race in the case. To extract the outer race heat the crankcase and drop 
it on the bench to free the roller race. 

Removing ball bearing 

Heat the crankcase around the bearing and drop it on the bench to free the bearing. 
Undue heat can loosen the intermediate-pinion shaft. 

Checking the roller bearing 

The roller path can be checked by using an open-end spanner with one jaw against the 
inner part of one of the rollers and the back against the crankshaft to prise out the roller, 
exposing the roller path. Turn the bearing so that the entire roller path can be examined. 
Use two wedges between the bearing and the crankshaft to make a gap and a puller can 
then be used to remove the bearing from the shaft. 

Crankshaft assembly 

After considerable mileage or if any part of the engine is damaged the crank cheek 
should be parted from the flywheel to enable the cavity in the shaft to be cleaned out. 

Without experience and good workshop facilities, however, work on this part of the 
engine is best left to a competent mechanic. The crankshaft and journal diameters are given 
in the Technical Data. 
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Transmission - all models

Fig. 15
Front-chain adjustment 

Front-chain adjustment
Provided the oil level is maintained and the adjustment is correct long life can be

expected from the chain.
The maximum free play measured from the

centre of the chain run is  a in.  Check the chain
in several positions as it may have stretched
unevenly. The method of adjusting the front
chain is shown in Fig. 15, with the exception
that two adjusters are used on the G80CS
model. To adjust the chain slacken the bolt (5)
and release the adjusting-bolt locknuts (3).

Slacken the bolts (1) in the crosshead (2)
to take up the slack in the chain. When making
the adjustment pull or press lightly with the foot
on the rear chain. Manipulate the two bolts (1)
evenly until the correct adjustment has been
reached. Tighten the nuts (3) and bolt (5).

Check the rear-chain adjustment as any
movement of the gearbox also affects the rear-
chain adjustment.

Rear-chain adjustment
The fork ends of the swinging arm are slotted to enable the rear wheel to be moved

either way to obtain correct chain adjustment.
Release the wheel spindle nuts and move the rear-wheel adjusters an equal amount to

maintain wheel alignment.
Release the torque-stay nut on the G85CS to enable the wheel to be moved. The

nut must be firmly tightened after adjustment.
Check the rear-brake adjustment after moving the rear wheel.

Magneto chain
The magneto platform hinges on one of its fixing bolts, providing ample movement

for the adjustment of the magneto.
Take off the chain cover, slacken the nut on the rear bolt supporting the platform and

with a screwdriver inserted under the platform lever upwards to tighten the chain. The
correct free movement of the chain is ¼ in.

Tighten the platform bolt, grease the chain and refit the cover.

Front-chain case - G80CS and P11
The stator for the alternator is bolted to the outer part of the front-chain case. Attached

to the stator is a cable, which passes through the rear part of the case. When removing
the outer part, avoid strain on the cable. Snap connectors are fitted behind the rear part so
that the case can be removed.
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Clutch - all models
Removing clutch cable

Remove the oil-filler cap from the kickstarter cover and screw down the adjuster as
far as possible on the clutch cable.

Take out the clutch inner wire from the slotted lever and disconnect the inner wire at
the handlebar end and remove the cable clips from the frame.

Clutch-cable adjustment
A study of the clutch assembly (Fig. 16) will show the method of separating the clutch

when the lever is operated.
To enable the clutch to operate satisfactorily there must be a little free movement

between the operating lever and the long push-rod in addition to the  8  in.  to ¼ in. of free
play in the clutch cable. To ensure that this free movement exists slacken off the cable
adjuster as far as possible and take off the filler cap. With the index finger move the lever to
and fro to indicate whether or not there is a slight amount. If there is no movement release
the nut (B) on the clutch housing at the opposite end of the gearbox mainshaft and turn
the screw (C) gently clockwise until it just touches the push-rod, then unscrew it half a 
turn only. Hold the screw in this position and tighten the locknut (B). Unscrew the clutch-
cable adjuster, leaving  8  in. to ¼ in. of free movement between the cable outer casing and
the adjuster.

Clutch-springs adjustment
When the clutch springs are correctly assembled the end of the stud in the centre of

the spring is just level with the face of the adjusting screw. The clutch is more than adequate
for the power developed and no additional pressure on the clutch springs is, therefore,
needed. If clutch slip is experienced, check the cable adjustment. When new the free length
of the clutch springs is 1 G in.

35

Fig. 16
Clutch assembly 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Back plate (bonded) 
Roller cage 
Rollers (15) 
Race plate 
Spring studs 
Spring-stud nuts 
Centre hub 
Shock rubbers (large) 

9-
10. 
11. 
12. 
13. 
14. 
15. 
16. 

Shock rubbers (small) 
Shock plate 
Shock-plate screws 
Shock centre 
Sprocket 
Friction plates (double) 
Steel plates 
Friction plate (single) 

17. 
18. 
19. 
20. 
21. 
22. 

Pressure plate 
Pressure-plate adjuster 
Pressure-plate-adjuster nut 
Spring cups 
Springs 
Spring adjusting nuts 

Dismantling shocker absorber 

Three thin and three thick rubbers are housed in the clutch centre and are located by 
the clutch hub steel plate (Fig. 17). For access, take out the three screws and move the plate 
to enable a screwdriver to be used to prise out the plate (Fig. 18). To take out the rubbers 
use a "C" spanner to turn the hub and compress the thick rubbers, which will come out 
easily after the thin ones have been extracted. 

Clutch bearing 

The clutch hub is secured to the steel back plate by three spring studs and locknuts. 
After separating the back plate from the hub the bearing can be removed. When replacing, 
apply a little anti-centrifuge grease to the bearing. 

Fig. 18 

Removing clutch 
coverplate 
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Fig. 17 
Clutch components 

Key to Fig. 17 
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Gearbox - all models 
The numbers mentioned in this section refer to those shown in Fig. 19. 

Removal of outer cover (56) 
Remove the drain plug (15) and drain off the oil. 
Remove the inspection cap (66) and take out the cable from the clutch lever. 
Remove the indicator bolt (62) but leave the pedal in position. 
Remove the kickstarter bolt (90) and take off the crank. 
Remove the five cheese-headed screws (68) securing the outer cover. 
Remove the cover by pulling on the gear-change pedal. 

Removal of inner cover (47) 
Remove the ratchet plate and spindle (50). 
Remove the clutch operating arm and roller (82). 
Remove the lock ring (80), clutch operating body (79) and ball (78). 
Remove the mainshaft nut (76). 
Remove the seven cover-securing nuts (89). 
Remove the cover, tapping the rear free from the dowel pins. 

Removing gearbox internals 
Remove the mainshaft first-gear pinion (39). 
Unscrew and remove the selector-fork shaft (25). 
Remove the forks (33 and 34). 
Remove the clutch push-rod (21). 
Remove the mainshaft (11) with the gears on the shaft. 
Remove the layshaft (12) with the gears on the shaft by rocking the shaft sideways. 

Removing cam plate (26) 
Remove the dome nut (20), together with the complete plunger (18) and spring (19). 
Remove the two bolts (28 and 29) over the plunger housing. 
Remove the cam plate (26) with the quadrant (31). 

Removing sleeve gear (23) 
Remove the screw fixing the lock plate (4). 
Remove the sprocket nut (5), which has a LEFT-HAND THREAD, using a close-

fitting spanner. 
Remove the sprocket (6) from the sleeve gear. This is on a splined shaft. 
Remove the sleeve gear by tapping it through the bearing. 

Removing sleeve-gear bushes 
Note the location and spacing of the sleeve-gear bushes before pressing them out and 

take care when replacing them as they are the brittle oilite type. 

Removing sleeve-gear bearing (17) 
Prise out the oil seal (16) and its steel sleeve. 
Heat the gearbox shell and drift out the bearing. 
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Key to Fig. 19 

1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Clutch retaining
nut
Washer
Locking screw
Locking plate
Locking nut
Drive sprocket
Gearbox shell
Stud (short)
Bush
'O' ring
Mainshaft
Layshaft
Stud (long)
Washer
Drain plug
Sleeve-gear oil seal
Main gear ball race
Index plunger
Spring
Domed nut
Clutch push rod
Layshaft ball race
Main gear

24

25
26
27
28
29
30
31
32
33
34
35

36

37

38

39

40

Mainshaft third
gear
Selector-fork shaft
Cam place
Washer
Bolt
Bolt
Washer
Quadrant
Roller
Selector fork
Selector fork
Mainshaft second
gear
Layshaft small
pinion
Layshaft third-
gear pinion
Layshaft second-
gear pinion
Mainshaft first-
gear pinion
Layshaft first-
gear pinion

41
42
43
44
45
46
47
48
49

50

51
52
53
54
55
56
57
58
59
60

61
62

63

64
65

66
67
68

69

Kickstart pawl
Plunger
Pin
Spring
Axle
Gasket
Inner cover
Gasket
Gear -  change
spindle bush
Ratchet plate and
spindle
'O' ring
Pawl carrier
Washer
Return spring
Stop plate
Outer cover
Foot-change lever
Rubber
Indicator
Foot-change-lever
bolt
Indicator washer
Indicator fixing
bolt
Foot-change-lever
washer
Nut
Inspection - cover
screw
Inspection cover
Gasket
Outer -  cover
screw
Kickstart 'O' ring

70
71
72
73
74
75

76
77

78

79

80
81
82
83
84
85
86

87
88

89
90
91
92

93
94
95
96

97

Bush
Return spring
Stop-plate washer
Stop-plate screw
Circlip
Mainshaft ball
race
Mainshaft nut
Kickstart -  axle
bush
Clutch operating
ball
Clutch operating
body
Lockring
Clutch-roller nut
Operating lever
Roller
Sleeve
2 B.A. screw
Oil level - plug
washer
Oil-level plug
Foot-change-pawl
spring
Nut
Kickstart bolt
Kickstart crank
Pawl carrier 'O'
ring
Pawl carrier bush
Kickstart axle stop
Kickstart axle cam
Kickstart axle cam
rivet
Footchange pawl
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Fig. 19
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Assembling the gear cluster 

Introduce the mainshaft (11) through the sleeve gear and fit the third gear (24). Fit the 
second-gear pinion (35) with the striker fork (33) in the pinion groove and insert the 
projection of the fork into the groove in the cam plate (26). Fit the first gear (39), 

To assemble the layshaft fit the fixed gear (36), third gear (37) and second gear (38), 
with the striker fork (34) in the slot for the second-gear pinion. 

Insert the projection, on striker into the cam plate slot (26), with the layshaft in the 
bush. Line up the holes in the two striker forks, pass through the spindle (25) and firmly 
tighten with a spanner on the two flats. Fit the first gear (40). 

To complete the assembly insert the roller (32) into the quadrant (31) to take the 
spindle for the gear shift. 

Fit a new gasket to the inner cover. 
To ensure a straight pull for the cable, make sure that the clutch body is in line to 

take the cable before tightening the body lock ring (80). 
Fit the outer cover, which should go into position 

without difficulty. If not, check and position the kickstarter 
pawl. Tighten the screws and fill the gearbox with a pint of 
oil. 

Replacing gear-shift spring 
Take off the outer cover and remove the ratchet plate 

and spindle (50), with the pawl spring behind it. Tap out 
the pawl carrier (52), together with its washer (53), remove 
the two bolts (73) and lift away the plate. The pedal spring 
correctly located is shown in Fig. 20. 

Fig. 20 

Gear-shift pawl spring 

Gear-shift pawl spring 
If difficulty exists in selecting any gear, check the pawl spring (Fig. 21). If the spring 

is bent or damaged the pawl will not trip to select the gear and a new spring must be used. 
The spring must be fitted with the 
straight leg in the uppermost pos
ition as illustrated. Make sure that 
the legs of the spring are on each 
edge of the pawl to enable it to trip 
and engage with the ratchet plate. 

Fig. 21 
Gear-shift mechanism 
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40 

Fig.22 
Amal Monobloc 

carburettor 
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Carburettors
Amal Monobloc - G80CS

The Amal Monobloc carburettor fitted to this model is shown in Fig. 22. The main-
jet size shown in the technical data is used when a muffler and air cleaner are fitted. If the
muffler alone is removed use a 330 main jet. If both air cleaner and muffler are removed the
jet size should be increased to 440. These jet sizes have been determined after careful tests
but may have to be altered slightly to suit varying atmospheric conditions.

The main jet is accessible when the hexagon cover nut at the base of the mixing
chamber is removed. The pilot jet is screwed into the carburettor body and protected by a 
small hexagon cover nut. Both jets are detachable and should be cleaned by using com-
pressed air. Never use a pin or a piece of wire, otherwise the finely calibrated bore may be
damaged. To remove the float, detach the float-chamber cover plate which is secured by
three small screws. The float and float needle can then be taken out.

To remove the throttle slide, air slide and taper needle, unscrew the mixing-chamber
knurled top ring. The needle is secured to the throttle slide by a spring clip located in one
of the grooves at the top of the needle. As the throttle is opened and closed the taper needle
moves up and down inside the bore of the needle jet, which is screwed into the jet holder
at the base of the mixing chamber.

The phases of tuning the Amal needle jet carburettor are shown in Fig. 23, but before
tuning ensure that the engine is in in sound mechanical condition and that the ignition
timing and contact-breaker points gap are correctly set.
1. Main jet with throttle fully open. If at full throttle slightly closing the throttle or
air control seems to improve power, the main jet is too small. If the engine runs "heavily"
the main jet is too large.
2. Pilot jet - with throttle up to 8 in.  open. Close the throttle, allow the engine :o
idle fairly fast and set the ignition lever to the best idling position.

Screw out the throttle adjusting screw until the engine runs slower and begins to
falter then screw the pilot-jet adjusting screw in or out until the engine runs evenly. If the
idling speed is not too fast, regulate it by means of the throttle adjusting screw.

PHASES OF AMAL NEEDLE JET CARBURETTOR THROTTLE OPENINGS

UP TO 8  OPEN  FROM  8 TO ¼  OPEN  ¼  TO ¾  OPEN  ¾ TO FULL  OPEN

PILOT JET  THROTTLE  NEEDLE MAIN JET
CUT-AWAY POSITION SIZE

2ND &   5TH  3RD  4TH  1S T

SEQUENCE OF TUNING
41

Fig. 23
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3. Throttle cut away - with throttle  8  in. to ¼ in. open. If, as the throttle is opened
from the idling position, there is spitting back through the carburettor, slightly richen the
pilot mixture adjustment. If this is not effective, return to the original adjustment and fit a 
throttle slide with a smaller cut away, which will richen the mixture at this throttle opening.

If the engine jerks under load, either the jet needle is too high or a throttle slide
with a larger cut away is required.
4. Jet needle - with throttle ¼ in. to ¾ in. The jet needle controls a wide range of
throttle opening and the acceleration. Try the needle in a low position and if the accelera-
tion is poor but improves by partial closure of the air slide raise the needle two grooves.
If the results are very much better, try lowering the needle one groove and after tests leave
it in the groove giving the best results.

If, with the needle in the top groove, the mixture is still too rich the needle jet should
be renewed. If the needle has been in use for a very long period, renew it also.

Amal Concentric Type 930 - P11
This engine is fitted with twin Amal 930 right-and left-hand carburettors with con-

centric float chambers. To dismantle the carburettor, remove the two float-bowl fixing
screws allowing the float bowl to be detached from the mixing chamber and the float and
hinge pin to be removed. The main and pilot jets are now accessible and can be removed
for cleaning.

To remove the throttle slide, needle and air slide, detach the top plate, which is secured
to the mixing chamber by two small screws.

Tuning
Carburettor tuning is carried out in a manner similar to that already described although

in some cases one carburettor may require a slightly different setting from the other.
With twin carburettors accurate synchronisation is essential, both throttles must open

simultaneously and reach the fully open position together.
To set the carburettors, slacken the throttle-stop screws fully and close the twist-grip

control. Adjust the cable adjusters so that with the handlebars in the normal position there
is slight and equal backlash on each carburettor and as the twist grip is operated the throttle
slides begin to lift simultaneously. This can be checked by removing the air filter and
placing the fingers inside the carburettor intake as the twist grip is rotated.

To adjust the idling speed, open the twist grip slightly until the engine idles at the
required speed then screw in the throttle-stop screws until they just make contact with the
throttle slides, holding them in that position. Return the twist grip control to the fully
closed position.

Check that both throttle slides are fully lifted when the twist grip is in the fully open
position.

When adjusting the pilot-jet mixture strength and idling speed, accuracy can be
obtained by disconnecting one plug lead and tuning each cylinder as a single unit. When
both leads are connected, the engine speed will increase and if necessary should be reduced
by unscrewing each throttle-stop screw equally.
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1
2

3

4
5

6

7
8

9
10
11
12

13
14
15
16

17
18

19
20
21
22

23
24
25
26
27
28

29
30

31
32

Fig. 24
Amal concentric carburettor 

Cable adjuster
Cable-adjuster locknut
Float-chamber and mixmg-chamber-top
securing screws
Cable ferrules
Mixing-chamber top for adjuster and
ferrule
Mixing-chamber top (standard)
Throttle-valve spring
Air-valve spring
Throttle needle
Air valve
Throttle valve
Carburettor body and tickler assembly
Air-intake tube
Pilot jet
Needle jet
Jet holder
Main jet
Float needle
Float
Float-chamber washer
Float-chamber body
Filter
Banjo union
Banjo bolt
Float spindle
Throttle-stop adjusting screw
Pilot-air adjusting screw
'O' Rings
Needle clip
Mixing-chamber top for two ferrules
Plug for mixing-chamber top
'O' ring for flange sealing
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Fig. 25 
Amal 5GP2 carburettor 
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Amal 5GP2 - G85CS
This model is fitted with the Amal 5GP2 carburettor which is designed to obtain the

maximum possible power from the engine. To achieve this, the throttle needle has been
moved to permit an unrestricted bore at full throttle and to leave a very short tract for the
mixture to travel from the needle jet to the choke.

The main jet is accessible when the cap nut at the base of the mixing chamber is remov-
ed. The needle jet is screwed into the top of the jet holder. The idling mixture is regulated
by the pilot air adjusting screw located in the side of the mixing-chamber body the pilot
jet being directly opposite and protected by a small cover nut.

To remove the throttle slide and needle, unscrew the knurled top ring. The needle is
secured by a spring clip located in one of the grooves provided for adjustment.

The correct fuel level is  1 c  in.  below the top-cover joint.
Tuning

The tuning sequence is similar to that already described. The main jet should be the
smallest size to give the maximum speed and permit the engine to run at a safe temperature.

When adjusting the pilot jet, take care that the 'tick-over' is not set too slowly, causing
"stalling" at small throttle openings or when the throttle is "snapped" open.

The throttle cut-away controls throttle openings from about  8  to just over ¼ and if
when opening up slowly from this position the exhaust note becomes irregular the throttle
should be left in this position and the air lever used to determine whether the mixture is
rich or weak. Fit a throttle slide with a larger cut-away if the mixture is rich and with less
cut-away if it is weak.

The jet needle controls throttle openings of about  3  to  d  and as the throttle is opened
the air lever should be used to determine the mixture strength. By moving the needle
securing clip into alternative grooves, the needle can be raised to richen the mixture or
lowered to weaken it.

Key to Fig. 25 - Amal 5GP2 carburettor
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Cable-adjuster sheath
Throttle-cable adjuster
Locknut
Mixing-chamber cap
Mixing-chamber top
Throttle-valve spring
Jet needle-clip screw
Jet-needle dip
Jet needle
Throttle valve
Air-valve cable adjuster
Locknut
Air-barrel top
Air-valve spring
Air valve
Air-valve nipple holder
Choke adaptor
Spray tube
Air tube
Air-tube lockring

21

22
23
24
25
26

27
28

29
30
31
32

33
34
35
36

Mixing-chamber cap-
lock spring
Choke-adaptor washer
Mixing-chamber body
Pilot-air adjuster
Locknut
Choke-adaptor fixing
screws
Air jet
Air-jet plug-screw
washer
Air-jet plug screw
Pilot jet-cover nut
Pilot jet
Pilot jet cover-nut
washer
Needle jet
Banjo washers
Jet holder
Main jet

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Jet-holder plug screw
Banjo nut
Banjo washers
Banjo
Nipple
Union nut
Tickler
Tickler spring
Cover fixing screws
Float-chamber cover
Tickler washer
Tickler cotter
Float needle
Float
Float chamber
Plug-screw washer
Plug screw
Base-plug washer
Base plug and guide
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Fig. 26 

Teledraulic front forks 
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Front Forks - all models 

The numbers referred to in this section are shown in Fig. 26. 

Steering-head adjustment 

Do not use a machine with movement in the steering-head bearings as the racking 
motion that takes place when the machine is being ridden over rough ground and when 
the front brake is applied will quickly destroy the bearings. To adjust the bearings support 
the machine by placing a wooden box under each footrest. Release the two Allen screws 
(38) which pass through the fork crown (39) and clamp the fork tubes. 

Slacken off the top nut (45) and tighten the adjusting nut (46) sufficiently to take up 
the movement, but leaving the forks free to move without friction. 

When the adjustment has been made tighten the locknut and the Allen screws. With 
the machine supported in the manner described try to detect movement by raising the 
front wheel with one hand, holding the top of the frame and the handlebar lug with the 
other. Any movement in the bearing will be readily felt. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Key to Fig. 26 

Leather washer 
Rubber buffer 
Main spring 
Rubber buffer 
Rubber buffer 
Leather washer 
Extension 
Oil seal 
Top bosh 
Buffer spring 
Plain washer 
Circlip 
Steel bottom bush 
Circlip 
Slider 
Fork cover tube (bottom) 
Fork inner tube 
Rubber ring 
Housing ring 
Fork cover tube (top right) 
Spigot ring 
Fork inner tube bolt 
Adaptor 
Locknut 
Fork damper rod 
Plunger sleeve 
Fork damper-valve stop pin 
Locknut 
Stud 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

Fibre washer 
Bolt 
Fork slider cap 
Nut 
Fork damper tube 
Fork damper-valve seat 
Fork damper valve 
Clip 
Pinch screw 
Fork crown 
Fork crown stem 
Handlebar and steering head lug 
Buffer spring collar 
Washer (Not now fitted) 
Rubber sealing ring 
Locknut 
Fork stem adjusting nut 
Clip 
Clamp screw 
Bolt 
Spigot ring 
Fork cover tube (top left) 
Housing ring 
Fork cover tube (bottom 
Fork slider extension 
Fork slider 
Plug screw with fibre washer 
Gaiter for cover tube and extension 
Clip 
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Topping-up forks 

Apart from maintaining the oil level, the forks do not require individual lubrication. 
The oil level should be checked every 5,000 miles and topped up as necessary. 

Draining the oil 

Have a graduated container of not less than 10 fluid oz. available. 
Support the front wheel to enable the forks to be fully extended. 
Unscrew the top fork-tube bolt (22) to allow air to enter. 
Turn the forks on full lock and take out the drain screw (56), allowing the oil to 

drain into the container. If the level is correct, 6 fluid oz. of oil will drain off leaving ½ fluid 
oz. in suspense. 

Return the drain screw and pour in 6 fluid oz. of S.A.E.20 oil and tighten the top-tube 
bolt. 

Removing forks as a unit 

Support the machine with both wheels clear of the ground. 
Disconnect the steering-damper plate from the frame. 
Disconnect the steering-damper plate from the chassis. 
Remove the front wheel and the front mudguard and stay. 
Disconnect the speedometer or tachometer, if fitted. 
Remove the handlebars and controls, providing some protection for the gas tank. 
Detach front-brake cable from brake lever by removing the yoke and the adjuster. 
Remove the rubber grommet and unscrew the top bolt (22). 
Undo the locking nut (24) and disconnect the damper rod (25). 
Remove the dome nut (45) on steering column, support the front wheel and take off 

the adjusting nut (46). Use a soft-faced mallet to disengage the handlebar lug from the 
fork tubes. Take care of the bearings. Take away the front-wheel support and remove the 
forks from the frame. 

Refitting forks 

When refitting the forks, in the reverse order, remember that a total of 56 steel balls 
are used for the top and lower steering-head races. 

Removing fork slider 

With the front wheel clear of the ground, unscrew the top fork-tube bolt and dis
connect the damper rod. Release the fork-gaiter clips to move the gaiter and unscrew the 
fork-slider extension (54) before removing the front wheel and mudguard stays. 

The oil seal (8) is a close fit in the slider and if a sharp jerk downwards fails to free it 
heat the top portion of the slider to facilitate its removal. 

Reassembly is in the reverse order, using a length of wire to "fish" up the damper rod. 
Make good any oil lost during dismantling. 

To take out a fork tube, the clamping screw (38) must be released before drifting the 
tube out of the two top lugs. 
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These are sealed units and are filled with oil during assembly. A grating noise when 
movement takes place can be eliminated by applying grease to the outside diameter of the 
unit springs. The cam-ring adjuster, if turned clockwise, will raise the base of the spring 
to suit varying loads. 

To expose springs 

To remove the unit, take out the top and lower fixing bolts. Compress the spring by 
downward pressure to take out the two split collets securing the spring cover. The cover 
can then be lifted off and the spring removed. 

Swinging arm 

The bearing for the swinging arm consists of four Silentbloc-type bearings, two 
bearings being located at each end of the swinging arm. These bearings are a press fit in 
the arm tubing and can be pressed out if so desired. No attention or lubrication is needed 
and the bearings are in no way affected by premature wear. 

Wheels and Brakes 

To remove front wheel 

Jack up the front wheel and take out the cable-yoke split pin to disconnect the cable. 
Remove brake torque-stay fixing bolt. 
Remove the wheel-spindle nut. 
Remove the four nuts retaining the slider caps, freeing the wheel from the forks. 

Dismantling front hub 

The bearings are pre-packed with grease during assembly and provided the hub docs 
not run hot, due to brake binding, further lubrication is not necessary until 10,000 miles 
have been covered. 

Both bearings are a close fit in the hub, which must be heated to extract them and to 
prevent a loss of the interference fit when the bearings are refitted. Take out the oil-seal 
collar and prise out the oil seal. Heat the hub around the bearing and drop the wheel onto 
a flat wooden bench to move the bearing sufficiently to enable it to be driven cut with a 
drift. Take care to ensure that the bearing comes out parallel with its housing. Pull out the 
bearing spacer, remove the lock ring, which has a LEFT-HAND THREAD, and the hub 
disc and unscrew the bearing sleeve. 

Reheat the hub and drift out the remaining bearing. 

49 
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Reassembling front hub 

Heat the right-side of the hub, insert the bearing and press it fully home. Screw home 
the bearing sleeve. Invert the hub and pack some grease against the bearing. Insert the 
bearing spacer tube and pack in more grease to the hub. 

Heat the hub and press in the other bearing. Fit the hub disc and secure it with the 
lock ring. Replace the oil-seal collar in the seal using a new seal if the old one is damaged. 

Refitting front wheel 

Ensure that the torque arm is firmly fixed as this is a vital part of the assembly. Do 
not overtighten the four nuts for the slider caps. 

Removal of rear wheel (G85CS and P11) 

Disconnect the rear-brake rod from the lever. 
Take out the connecting link from the rear chain, 
Remove the torque-stay fixing bolt. 
Release both wheel-spindle nuts and pull the wheel clear of the fork ends. 
When refitting the connecting link ensure that the closed end of the spring link faces 

the direction in which the chain moves. 

Dismantling rear hub (G85CS) 

A roller bearing is used on the sprocket side of the hub and a ball bearing on the 
opposite side. 

The roller bearing is located by a circlip which must be removed. 
Take off the bearing-sleeve lock ring and extract the sleeve. 
Apply gentle heat around the bearing areas and drift out the bearings, taking care 

that they emerge parallel with the hub. Reassemble the hub in the reverse sequence, being 
careful to locate the circlip correctly. 

Fig. 28 

Rear brake-plate anchorage 

1 Brake anchorage boss 
2 Spacer 
3 Fixing bolt 
4 Washer 
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Removal of rear wheel (G80CS) 

The rear wheel is taken out of the frame with the rear sprocket attached to the hub. 
The method in which the brake plate is attached to the frame is shown in Fig. 27. 

Take out the connecting link and disconnect the rear chain. 
Remove the rear brake-rod pivot pin. 
Take out the bolt passing through the rear chaincase and frame. 
Take off the wheel-spindle nut and withdraw the spindle, speedometer drive spacer. 
Cant the wheel to the right-hand side of the frame so that the brake plate is clear of 

its anchorage. The wheel can then be withdrawn. 

Brake-shoe adjustment 

Adjustment to compensate for wear on the brake 
linings is made by finger adjustment on the rear-
brake rod and by the screwed adjuster on the front-
brake cable. 

When lining wear takes place after considerable 
mileage, frequent adjustments reduce the leverage and 
result in loss of brake efficiency. Provision is made to 
compensate for this by placing packing washers under 
the head of the hardened thrust pins used on both 
brake shoes. The method, shown in Fig. 29, applies 
to the front-and rear-brake shoes on the G80CS 
model and the front brake only on the G85CS model, 
which has a racing-type rear brake with a two-piece 

Fig. 29 
Brake shoe adjustment 

1 Thrust pin 2 Packing washer 
3 Brake shoe 4 Rivet 
5 Brake lining 

Centralising brake shoes 

When reassembling, the brake shoes should be centralised. In the case of the front 
brake, leave the spindle nut loose, pull hard on the brake operating lever and maintain the 
the pressure until the spindle nut has been firmly tightened. Use the same method for the 
rear brake, after which it will be possible to adjust the brake closely without binding. 

Dismantling rear hub (G80CS) 

As there are 17 parts in this rear-hub assembly components should be systematically 
laid out on the bench during dismantling so that they will be fitted correctly when re
assembling. The order of dismantling is as follows: 

Release the bearing adjuster-sleeve lock ring. 
Unscrew the adjuster sleeve, which will come away with the speedometer-drive 

sleeve and the hub-cover disc. 
Take out the small washer, oil seal and oil-seal cup. 
From the brake side insert a bar through the hub to force out the right-side bearing 

and the hub central distance piece, leaving in the left-side of the hub the bearing ring, oil 
seal, washers and circlip. 
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Fig. 29 

Rear-hub bearings 

To remove the remaining bearing sleeve press on the cup washer under the circlip 
until it is possible to take out the circlip. The outer cup washer, oil seal and spacer will 
then come out. Press on the bearing ring to extract it from the hub. The order of assembly 
is shown in Fig. 29. 

Fig. 30 G85CS and C80CS wiring diagram 

52 

1 
2 
3 
4 

Bearing adjuster 
Lock ring 
Seal retaining ring 
Seal for bearing 

5 
6 
7 
8 

Oil-seal cup 
Oil-seal spacers 
Taper-roller bearings 
Bearing spacer 

9 
10 
11 
12 

Packing washer 
Seal retaining ring 
Oil-seal cup 
Circlip 
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Electrical Systems 

The magneto type N C I (Lucas 42347E) 

Lubrication and adjustment is necessary every 3,000 miles, cleaning at every 5,000 
miles. Every 10,000 miles the unit should be serviced by a Lucas service depot. 

Lubrication at 3,000,miles 

Smear both inside and outside the cam ring with light grease. 
Apply a drop of light oil to the contact-breaker pivot taking care to keep oil clear of 

the contact points. 

To remove contact breaker 

Take out the hexagon-headed screw from the centre of the contact breaker and pull 
the assembly from its tapered shaft. When refitting take care to engage the key projection 
into the keyway in the armature shaft as incorrect location will affect the ignition timing. 

Adjustment every 3,000 miles 

Remove the contact-breaker cover by inserting a screwdriver in one of the serrations 
and tapping the end lightly to loosen the cover. Disengage the retaining spring by lifting 
and unscrewing the cover by hand. 

Rotate the engine until the points are fully open and check the gap with a .012 in. 
feeler gauge. The gauge should be a sliding fit if the gap is correct. To reset the gap see 
paragraph on checking the ignition timing. 

Cleaning every 5,000 to 6,000 miles 

Remove the cover and contact breaker and check the points. If they are pitted or 
burnt restore the surfaces with a fine carborundum stone. Clean the points after with a 
cloth moistened with gasoline. Check the gap after assembly as already described. Remove 
the H.T. pick-up and lift the protecting cover. Take out the screws, taking care to avoid 
dislodging the carbon brush. The brush should move freely and should be cleaned with a 
gasoline-moistened cloth. If the brush is worn to within 1/8 in. from the shoulder it needs 
renewing. Clean the slip-ring track on the armature with a piece of soft fluff-free rag on 
the end of a lead pencil. 

P11 contact breaker 

A few drops of light oil applied periodically on the felt wick will lubricate the cam. 
Apply a few drops behind the base plate to lubricate the auto mechanism. Check the 
condenser pillar nuts for security. 

Type R M 19 alternator (Lucas 54021027) 

Lighting equipment is supplied with the G80CS model. The stator is located in the 
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outer portion of the front chaincase, the rotor being mounted on an extension of the drive
side shaft. No routine maintenance is required, other than checking the snap connectors 
for clean and positive contact. 

Rectifier (Lucas 49072A) 

This equipment needs no attention other than to ensure that the fixing bolt is tight. 
The rectifier is located at the rear of the battery carrier. On the P11 model the rectifier is 
alongside the battery. 

Light switch (Lucas 31784D) 

On the G80CS the switch is below the rider's seat. It has three positions: 'Off ', 'Pilot' 
and 'Main'. Turn the switch anti-clockwise for the 'Off' position. 

Headlamp (Lucas 58829 A/B) 

The headlamp, which is a competition type, can be separated from the wiring loom 
by the detachable-plug assembly under the headlamp shell. 

Battery Lucas (MLZ9E) - G80CS 

A six-volt system is used with a positive ground, the 12 ampere hour battery being of 
the lead acid type. New machines are issued with dry charged batteries and electrolyte 
must be added. 

Battery Lucas (PUZ5A) - P11 

The P.11 model uses a 12-volt system with a positive ground connection. The battery 
capacity is 8 ampere/hour rating. 

Filling the battery 

The specific gravity of the electrolyte must be corrected according to the shade temp
erature. At 8o°F and below add one part of acid (1.835 SG) to 2.8 parts of distilled water to 
obtain a filling solution with a specific gravity of 1.270 at 6o°F. 

Where the shade temperature is above 8o°F the acid-to-water ratio must be 1.4 to 
give a specific gravity of 1.270 at 6o°F. 

Dry-charged batteries are given a four-hour charge at 1.5 to 2.5 amperes. 

Battery maintenance 

Check the electrolyte level every 14 days and top up with distilled water to the level of 
the separator guard. If a visible level is not used keep the top of the battery and terminals 
clean. If the machine is out of service for any length of time recharge the battery every 14 
days until each cell is gassing freely. This replaces energy lost during the inactive period. 
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Fig. 31 

P11 wiring diagram 

P11 capacitor-ignition system 

The advantage of the capacitor-ignition system over the regular coil-ignition system 
is that the machine can be used either with or without the battery. Starting the engine and 
lighting is equally effective with or without the battery, supplementary accessories such as 
parking lights excepted. Two separate ignition coils are attached to the frame. There are 
two separate contact breakers and the points for each contact breaker can be adjusted in
dividually for a balanced firing point. The capacitor is attached to the rear frame alongside 
the battery. 

The large-volume capacitor stores energy impulses from the alternator and supplies 
the ignition coils with sufficient energy for easy starting and high-speed running. 

The Zener diode takes care of the voltage output from the alternator and, when in use, 
the battery is connected across the ammeter to a positive ground connection. 

The wiring diagram shows all connections including the rectifier. 

Capacitor 2MC 

The capacitor is an electrolytic-polarised type and it is important that the correct 
wiring fittings are made, despite the fact that the capacitor connections are dissimilar in 
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size. The  x  in.  connector is the positive ground terminal. The rivet on this connection is
marked with red paint. The ¼ in. double terminal is the negative.

The capacitor must always be fitted with the terminals DOWNWARDS.
The efficiency of the capacitor can be verified with the use of a fully charged 12-volt

battery and voltmeter. Connect the battery across the capacitor terminals, POSITIVE to
POSITIVE and NEGATIVE to NEGATIVE, and leave for five minutes.

When the charging period is complete take off the two battery wires and use the 12-
volt battery properly connected. An instantaneous reading of 8 volts will indicate that the
capacitor is serviceable.

Removing battery
With this equipment, if the battery is removed it is important to insulate the negative

battery lead to avoid shorting to the engine or the frame, which would make the capacitor
unserviceable. The part number for the capacitor is 541 700 09. A defective capacitor
cannot be detected when the battery is in circuit. To check, take off the battery cables and
see if the engine will run with full lights.
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