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PREFACE

N this book the author has provided details of possible

faults and the remedies, based on experience in the Service
Department of Associated Motor Cycles Ltd., the makers of
the A.J.S. Model 20 " Springtwin ". All the modifications
that have been introduced from 1949 to 1955 are included.

The engine of this popular machine is dealt with compre-
hensively in Chapter I; the equally important subjects of
carburation, transmission, frame and forks, brakes, wheels and
tyres, and electrical and ignition equipment are each dealt with
adequately in Chapters 11-VI1. For the benefit of owners who
desire to increase engine efficiency, recommendations on this
subject are given in Chapter VII.

Technical data is given in the Appendix for all bearing sizes,
with other important details, to enable dealers, distributors and
service staff to check parts for wear and for finished size,
together with the makers' tolerances.

Without experience and good workshop facilities, owners
are advised to have work of major importance carried out by
the makers of these machines or, alternatively, by experienced
dealers who have the necessary equipment for this work.

The author would like to express his appreciation to Messrs.
Associated Motor Cycles Ltd., and Joseph Lucas Ltd., for
permission to reproduce their illustrations in this manual.

The publishers wish to thank Associated Motor Cycles Ltd.
for permission to use the A.J.S. trade mark in the cover design.

F. W. NEILL.
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CHAPTER |
THE ENGINE

HE A.J.S. twin-cylinder Model 20 " Springtwin " is

designed to give a high maximum road performance. The
robust design of the lower half of the engine permits many
thousands of miles to be covered without renewals, provided
that the machine is maintained satisfactorily.  The crankshaft,
cast in one piece from Meehanite, gives rigidity with good
bearing surfaces. Roller bearings are used on both ends of the
crankshaft, which is supported by a plain bearing for the
centre journal.

Highly polished forged light-alloy connecting-rods are fitted
with Vandervell split bearings at the big-ends, as is also the
centre bearing. Separate cast-iron cylinders with an air space
between them are used in conjunction with individual cylinder-
heads of light alloy with cast-in valve seats. The inlet valves
are made from Silchrome, heat-treated on the tips. The
exhaust-valve material is KE 965, Stellite tipped. Chilled
cast-iron valve guides located with a circlip are common to all
four valves. One-piece rockers mounted on eccentric
spindles provide a rapid and easy form of rocker adjustment.
Alloy push-rods, fitted with hardened ends, work directly on
the cam followers for differential expansion to deal with
cylinder expansion at normal running temperature. Twin
gear-driven camshafts are fitted high up the crankcase, enabling
light-poundage valve springs to be used.

Lubrication System

The engine is pressure lubricated on the dry-sump principle,
using separate gear-type pumps for feed and return. Both
pumps are mounted on a carrying plate in the timing chest and
are driven by slots in the ends of the camshafts. A ball-valve,
designed to keep the return pump " wet " and to make the
return pump function immediately the engine is started, is
fitted. This valve, which needs no attention, is shown in

9



10 A.JS TWIN MOTOR CYCLES

Fig. 2. The feed pump, which is narrower than the return
pump, is mounted on the right side of the carrying-plate, and
uses gears ¥ in. wide, whereas the return pump, which is of
greater capacity to ensure adequate scavenging, has gears 3 in.
wide. The feed pump passes 30 gallons of oil per hour
through the engine at 7,000 r.p.m.

X :"\;’L;“}'N\'\{ﬁ‘?" .

MARKS TO
SET TIMING

FIG. 1L.—TIMING GEARS, SHOWING THE TIMING MARKS.

1. Gear wheel on magneto 9, Stud, in dynamo body and

armature shaft. passing through crankcase
2. Magneto. and timing gear cover.
3. Gear wheel on inlet cam- 10. Orifice to accommodate re-
shaft. lief valve.

4. One of the three studs re- 11. Oil relief valve.
taining the oil pumps 12. Spring, controlling oil relief
assembly. valve. )

5. Intermediate (or idle) gear. 13. Crankcase drain plug.

6. Gear wheel on exhaust cam- 14. Adaptor to accommodate, oil

shaft. feed banjo pin.
7. Dynamo. 15. Timing pinion on crank-
8. Gear wheel on dynamo shaft.

armature shaft. 16. Adaptor to accommodate oil

return pipe banjo pin.
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Oil Circulation

Oil in the feed line passes through a wire-mesh filter direct
to the feed pump, thence to a chamber in the crankcase via a
close-grained felt filter.

The function of the pressure-relief valve (Fig. 5), adjacent
to the oil-feed connection on the crankcase (engines before
1953), or in the timing-side crankcase (engines after 1953), is
as follows. When the engine is started during cold weather,
using thick oil, if the felt filter is choked, the relief valve will
lift, thus preventing damage to the feed-pump gears. As an
additional safeguard a further " blow-off valve " is mounted at
the end of the oil filter in the crankcase.

The blow-off valve at the end of the fabric filter is an alloy
plunger retained by a spring, which is shown in Fig. 6. After
passing through the fabric filter in the crankcase, the oil under
pressure has to lift a non-return valve (Fig. 7), designed to
prevent oil seeping into the crankcase and back from the top
part of the engine.

After passing the non-return valve oil is forced to a drilling
in the driving side of the crankcase, where it is divided; the
main supply is directed to the centre of the crankcase, feeding
the centre bearing and big-ends, as shown in Fig, 8. OQil
diverted at the by-pass goes to a chamber, which houses a
distributor bush, rotated by the exhaust camshaft. A metered
hole in this rotating bush 3/64 in. in diameter feeds oil to the top
part of the engine via drillings in the crankcase through the
annular grooves machined in the cylinder spigots, up through
passages in the cylinder barrel to the cylinder-heads.

The oil-feed passages are also metered in the cylinder-heads,
by the use of brass plugs, which at first glance appear to be
sealing plugs. In fact, small flats are used on these plugs to
restrict the oil supply. Three of these plugs are used on
engines made up to 1953, from then on four plugs are used.
There is also a small oil-hole drilled in the rocker pillar, or
post, to lubricate the push-rod ends (engines before 1955).
Engines made in 1955 have drilling in the rockers and
grooves machined to permit oil to drop on to the push-rod
cups.  From this point oil drains by gravity back to the timing
chest, then to the crankcase sump.
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On 1955 models a brass jet is used to meter the oil supply to
the top part of the engine, the distributor bush being discarded.
On 1955 type engines oil draining by gravity from the top part
of the engine galls into the camshaft tunnels, with a " spill
level ", to keep camshafts lubricated immediately the engine is
started.  Oil drains by gravity from the timing gear, where the
spill level overflows, then is returned to the oil tank via a
second close-grained felt filter. 1955 models after Engine
Number 26762 were delivered with original oil-distributor
bush, but with oil hole of 1/16 in. diameter, instead of 3/64 in.
This alteration increases oil supply to the rocker gear and
tends to subdue engine noise. Early 1955 engines can be

01010100101010

FIG. 2.—EXPLODED VIEW OF THE OIL PUMPS.

1. Ball, for non-return valve. 14. Screw (1 of 6) used to retain plates
2. Spring, for non-return valve. and bodies of oil pumps to the
3. Plug, retaining non-return valve carrying plate.
" spring and ball. 15. Back Pla_te of oil feed pump.
4. Bleed hole. . 16. Dowel pin, locating pump plates and
5. Plate, carrying oil feed and return body. )
pumps. ) 17. Driven gear, for oil feed pump.
6. Paper washer for oil return pump. 18. Front plate of oil feed pump,
7. Back Flate of oil return pump. 19. Screwdriver slot, to enable driving
g. Dowel pin, locating pump plates and 3ea_r to be correctly positioned
body. Juring assembly..
9. Body of oil return pump. 20. Driving gear, for oil feed pump.
10. Dog’end of pump gear to engage in 21. Body of oil feed pump.
end of camshaft. 22. Back plate of oil feed pump.
11. Driving gear, for oil return pump. 23. Paper washer for oil feed pump.
12. Driven gear, for oil return pump. 24. Bleed hole.

13. Front plate of oil return pump.
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modified, by discarding the oil jet in crankcase, fitting distri-
butor bush Part No. 014246 together with distributor cap
Part No. 014247 also washer 011642. See Fig. 6 No. 13 for
location.

Checking Lubrication System

Provision is made to see if the oil is circulating. If the oil-
tank filler cap is removed, oil returned from the engine will be

VENT PIRE PREVENTING
41R LOCKS

REMCIVE CAP SPRING AND
DISHED SEAT FOP SPRING T
TO OBTAIN ACCESS TO
FELT FILTER FOR ITS

WITHDRAWAL / 7 - ITH CAP REMOVED THE
Y5 — IL_FLOW 13 VISIBLE
E h e
]
gty T
R
3 . TOR LEVEL MARK
-
i

LOW LEVEL MWARK.

TUBE FORMING CHAMBER
FOR OIL FRIER, THERESY
ISOLATING 1T FROM THE i .

oL Ta |
‘—'
L IL RETURN PIPE FROM
WETAL GAITE PATER (PULL . ENGINE RETURN Bunp
QFF ‘Gl PEED PIPE WiTh TS :
CONMECTING RUBBER TUGE

AND FATER CaN THEN BE

| WITHORMN TOWNWARDSY IGRAVITY PIPE TO ENGINE
! b -7 {0t FeED. PUMP He
FIG. 3.—CUTAWAY VIEW OF THE OIL TANK FITTED RRE-1955
MODELS.

seen emerging from the spout in the oil tank. A check should
be made on first starting the engine, for at this stage there
should be about 20 oz. of oil in the sump, thus a steady
stream of oil should emerge, until the crankcase is scavenged,
when the return will not be so positive.

Checking Oil Pressure

Should the engine be dismantled at any time or should the
oiling system become deranged, it is essential to check the oil
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pressure. To do this an oil-pressure gauge graduated to
150 Ib./sq. in. with a screwed shank % in. B.S.P. (0-518) by
19 T.P.I. is required. To fit the gauge remove the slotted
screw in the non-return valve (Fig. 7), then fit the gauge, with
the dial uppermost (Fig. 4). With a cold engine at idling

FIG. 4. —CHECKING THE OIL PRESSURE.

speed, the recorded pressure should be approximately 140 Ib.,
which is the blow-off pressure of the relief valve shown in
Fig. 5.

When the engine is hot and the oil thin, pressure falls to
between 20 and 40 Ib. under idling conditions, rising as the
engine speed increases.
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Low-pressure Recording

First check the pressure-relief valve. If the plunger is not
seating through dirt or a weak spring, oil will circulate round
the feed pump instead of passing the fabric filter in the crank-
case. Details of the springs used are given on page 146. On
engines that have covered considerable mileage or the oil has
not been changed regularly, a worn centre-bearing will cause a
drop in the recorded oil pressure.

OIL PRESSURE
RELIEF VALVE

NOT TO BE
DISTURBED

FIG. 5.—OIL PRESSURE. RELIEF VALVE.

No Pressure Recorded

Check oil supply by disconnecting the oil-feed pipe on the
crankcase; allow oil to drain away until air bubbles are
excluded : recheck. If the position remains the same, remove
and dismantle feed pump for possible damage to the gears,
which can only happen by reason of foreign matter entering the
pump. Should the pump be normal, turn to the pressure-
relief valve, making sure the plunger is not jammed by foreign
matter. Ifthe ball in the non-return valve cannot move (when
the gauge is fitted), a nil recording will result. Cases are
known when springs used in the various valves have been
replaced incorrectly. If in doubt, or if the machine has had
previous owners, check, in view of the vital nature of this part
of the engine, all the springs for the valves in the lubrication
system. (See table of springs on page 146.)
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VALVES USED IN LUBRICATION SYSTEM

Pressure-relief Valve

Mounted close to oil-feed pump and housed in timing-side
half crankcase (engines up to No. 9607). Engines after this
number have valve mounted in the face on the timing-gear
chest, exposed when the timing-gear cover is removed. The
spring for this valve is now captive on the plunger, earlier type
spring was loose and could be mislaid when refitting timing-
gear cover.

Crankcase Filter Blow-off Valve

This valve is an alloy plunger inserted in the transmission-
side end of the felt filter, retained by a spring, which abuts
against the non-return valve body. The object of this valve is
described on page 11.

Non-return Valve

Mounted in the driving-side half of the crankcase and needs
to attention other than to ensure that the ball is seating
properly.  Should this valve be difficult to unscrew, take the
machine on the road, or run the engine, until the crankcase is
hot, when it should unscrew easily.

Note

If the fibre washer is replaced, retighten the valve after the
machine has been used on the road for a short while, as the
fibre can shrink and cause a loose valve, with consequent oil
leakage.

Oil-return-pump Bleed Valve

Should only be examined as part of a routine check if the
oil pick-up from the sump is poor.

Crankcase Pressure-release Valves

Whilst these valves are not incorporated in the actual oiling
system, the oiling system can be affected if these valves are
deranged. Early type release valve (machines up to 1951) was
a timed crankcase pressure-release valve, in the form of a
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cylindrical block, rotated by the inlet camshaft, with a port
drilled in the block, to allow positive pressure, caused by piston
displacement (as the pistons descend), to escape into the
atmosphere via a rubber tube attached to a union on the
crankcase at one end, the other end being attached to a pipe
protruding from the oil tank.

Ifthis valve is dismantled there is no special way for it to go
back. The only possible fault, which is very remote, is for the
block to seize in the crankcase or for a kink to occur in the
rubber tubing, which would restrict engine breathing, with a
risk of an oil discharge from the crankcase into the front chain-

@? | / /W

123456 78
FIG. 6.—EXPLODED VIEW OF FELT OIL FILTER IN DRIVING SIDE

CRANKCASE.
1. Housing (part of crankcase) 10. Circlip, retaining non-return
for oil felt filter. valve seat.
2. Seat, for oil felt filter. 11. Seat, for non-return valve.
3. Felt fabric filter. 12. Wire former, or support, for
4, Front chain case. felt fabric filter.
5. Relief valve, for felt fabric 13. Cap, for oil distributor
filter. housing.
6. Spring, for felt filter relief 14. Cap, for release valve hous-
valve. ing.
7. Ball, for non-return valve. 15. Pipe, from release valve to
8. Cap, for felt filter housing. oil tank.

9. Spring, for non-return valve.
B
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case. On engines made from 1952 onwards the crankcase
pressure-release valve was transferred to the driving side of the
crankshaft, valve body also serves as a lock-nut for the engine
shock-absorber spring on cam (Fig. 8). This is a flap valve
using a steel diaphragm and a spring (see table of springs) to
release positive crankcase pressure into front chaincase. As a
result of trouble with the diaphragm breaking up, a heavier-
gauge material was introduced, the thickness of the new type
diaphragm is 0-010 in., which should be checked if a replace-
ment is obtained from a dealer. For this valve to function
satisfactorily it is essential that the diaphragm is perfectly flat,
without burrs.

To examine, the valve should be removed from the crank-
shaft. When refitting the diaphragm hold the valve body
vertical with the large hole uppermost, when it can be ascer-
tained that the diaphragm is properly seated before the spring
and retaining sleeve are fitted.

To check the valve after assembly, place the threaded end
between the lips, when it should be possible to blow out air
through the valve but not suck air inwards. If air can be.
sucked in, then either the diaphragm or the seating in the body
is faulty. Engines made before 1952 can be altered to use the
latest type release valve by drilling a % in.-diameter hole
through the driving-side shaft of the crankshaft.

TRACING LUBRICATION TROUBLES

If the engine oil is changed regularly, with clean oil filters,
the possibility of any derangement in the oiling system, is
extremely remote. The most common oiling trouble was
associated with engines before No. 16939, due to oil dis-
charging from the crankcase into the front chaincase. This
trouble was brought about by placing the oil-drain hole in the
timing chest at a higher level than in previous models. This
allowed about 13 oz. of oil to accumulate in the timing chest.
When the machine is left stationary for a short while this oil
drains back into the sump, causing a temporary high level of
oil in the crankcase; which is discharged into the chaincase,
until the crankcase is scavenged.



THE ENGINE 19

In May 1953 a Service Bulletin, together with a blueprint,
was issued to all dealers to indicate the position of an additional
oil-drain hole to be drilled in the timing chest.  This modifica-
tion can be effected without dismantling the engine, by
carrying out the following instructions and referring to Fig. 9.

Proceed by removing the timing-gear cover. Mark off the
inner wall of the timing-gear chest, as shown in Fig. 9, where
the hole has to be made (a centre punch should be used for the
drill to start easily). Using a % -in.-diameter drill, mounted
in an electric drill or brace, generously coat the flutes of the
drill with grease, and start to make the hole. Clean the drill
from time to time and re-grease to prevent metal chippings
falling into the crankcase. Replace cover and test machine.

Oil Seepage into Chaincase

On engines made from 1952 and where the oil modification
has been carried out, this fault can take place as a result of:

(a) Broken or distorted diaphragm for the release valve.

(b) Abnormal crankcase pressure due to gas leakage
past the piston rings, by reason of piston-ring wear
or worn cylinder bores.

Ifit is found that the release valve and cylinders are normal,
check the distance piece or sleeve behind the engine sprocket.
If the outside diameter of the distance piece or sleeve is plain,
change it for one that has scroll machined in the outside
diameter to stop oil from passing the sleeve. The sleeve is a
close fitin the crankcase, so care should be taken to ensure it is
inserted squarely to prevent damage to the crankcase. Apply
a little graphite to the outside diameter before fitting.

Oil Drains into Crankcase—Engine Stationary

If the machine has been left standing or stored for any great
length of time, oil can seep past the feed pump and accumulate
in the crankcase. To remedy, the sump should be drained in
preference to wasting energy by attempting to start the engine.
Should this fault develop when the machine has been stationary
for a short period, check the non-return valve at the end of
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filter compartment in the crankcase for dirt under the ball
seating.

In the case of a machine that has covered great mileage, the
fault may be due to wear in the spindle holes in the feed-pump
plate. The pump gears and shafts are hardened, the plates
being made from cast iron; remedy is to fit new parts as
required.

Oil Shortage to O.H.V. Gear

Oil circulation has been described already and that section
should be read before dealing with this fault. To investigate,
first check the 3/64-in. hole in the oil-distributor bush (see 13,
Fig. 6, for location) on engines made before 1955.

If at any time the fibre washer for the cap covering the oil-
distributor bush is renewed, a thick washer of the normal size
must be used. A thin washer can cause the bush to seize by
end pressure.

If obstruction occurs in the oil passages drilled in the
cylinder-head, which are metered by a brass plug, squirt oil
down the holes drilled in the rocker post, after removing the
rocker spindles.  Should it be necessary to remove these plugs,
which are a force fit, cutup very short pieces of wire or a spoke
slightly smaller in diameter than the hole in the rocker post.
Insert the short pieces of wire one by one down the hole,
leaving the last piece protruding about % in., now press down
the protruding wire with the end of a screwdriver or similar
tool, which will dislodge the plug. If the plug is difficult to
push out, gentle heat will facilitate removal.

Note
Up to 1954 metering plugs used small flats, 1954 onward
have a small-diameter hole drilled in the centre of the plug.

Oil Fails to Return from the Sump

A fault of this kind is extremely rare, but cases are known
where this trouble has been caused by pieces of broken piston
rings being sucked up the return oil pipe, which is cast in the
crankcase. The shape of this pipe, with many bends, prevents
the use of wire to dislodge obstruction. Should the use of
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compressed air be ineffective, an unorthodox but effective
method can be used to clear this oil passage. Insert at the top
end of the hole some Y-in. diameter ball bearings until the hole
is full, then press on the top ball, which will move the obstruc-
tion a trifle, add more balls and repeat the process until the
broken ring or foreign matter falls out, when the balls inserted
will follow suit.

FIG. 7.—NON-RETURN VALVE.

Poor Scavenging from Sump

This is most likely due to an air leak between the paper
washer behind the return pump, the return-pump screws are
loose or the pump has lost efficiency—due to end play between
the gears and the end plates. A choked felt filter in the oil
tank will produce a similar effect. If the pump has lost
efficiency, rubbing down the end plate on a surface plate will
reduce the end play.

Over-oiling on the Offside Cylinder
If an engine with a number below 10797 is affected, a
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modified small timing pinion, together with the use of an oil-
thrower ring, can be fitted as a cure. The original small
timing pinion was 15/16 in. long, which was reduced to 23/32 in.
The thrower ring or control washer is 0-215 in. thick, Part
No. 016210.

To work efficiently, the clearance between the outside
diameter of the control ring and the aperture in the crankcase
should be 0-002 in. Part No. for the new pinion, which is
now a standard fitment, is 016209. This alteration also helps
to reduce valve-gear noise by preventing oil draining rapidly
back into the sump. Oil will spill when reaching the oil-hole
drain level. Should the fault occur on engines with the new
arrangement and providing the cylinder bore and piston rings
are normal, try the effect of using high-radial-pressure piston
rings.

Oil Enters Dynamo

Usually associated with engines that have a high ml level in
the timing chest, or the crankcase release valve is inoperative.
A faulty oil seal on the dynamo shaft can cause the same effect..

Oil Discharge from Oil-tank Vent Pipe

It has already been explained that about 20 oz. of oil will
accumulate in the sump after the machine has been stationary,
by drainage from the timing chest and other parts of the
engine. Should the oil tank be topped up, under such circum-
stances it will be clearly understood that when the engine is
started, oil will return from the sump to the tank at a far
greater rate than the delivery to the engine, thus overfilling the
oil tank, causing an oil discharge from the vent pipe. Owners
are advised to run the engine for a short while to scavenge the
sump before topping up the oil tank to the recommended level.
In machines made before 1950 that were affected by this
trouble it was not due to overfilling, but through the vent pipe
being too close to the oil-return spout. To remedy this the
vent pipe was bent away from the return spout in the oil tank.

Note
Should the high- and low-level transfers on the oil tank be
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obliterated, the high level is5 7/8 in. from the bottom of the tank,
the low level 3%in.

Cleaning Crankshaft Sludge Traps

To safeguard the makers' interests, a recommendation was
made in the manual supplied with the machine, to clean the
sludge traps and crankshaft passages at 15,000 miles. To do
this is a major operation, entailing completely dismantling the
engine. This may be necessary in cases where owners do not
change the oil regularly, and it is for this reason the recom-
mendation was made, but if the oil is changed regularly the
formation of sludge is very remote, particularly as most oils
today are of the detergent type. In consequence, this advice
Can be disregarded if the engine is serviced as it should be.

O.H.V. Rocker Adjustment

This adjustment can be effected without removing the
petrol tank. It should be explained that due to the use of
quietening curves, which are small humps on each cam flank
just clear of the base circle of the cams and designed to close
up slowly the push-rod clearance and prevent valve-gear noise,
it is essential that the engine is positioned so that the piston on
each cylinder is on the top dead centre of the firing stroke when
the rocker adjustment is made.

Obtain a set of feeler gauges, or a strip of sheet foil 0-006 in.
thick, which is the normal rocker clearance. Remove inlet-
rocker cover first, close the throttle, to make it easier to turn
the engine over compression, slowly turn the engine in its
direction of rotation, until the inlet rocker goes down and
returns, which will be nearing the top dead centre of the firing
stroke. Position the piston as detailed for setting ignition
timing. With the engine in this position the rockers can be
adjusted by releasing slightly the self-locking lock-nut forthe
rocker-spindle clamp bolt (Fig. 10) and sufficient to allow the
rocker spindle to be moved. With a screwdriver in the slot-in
the rocker axle turn the axle to bring the rocker away from the
valve end. Lay the feeler gauge (0-006 in. thick) on the end of
the valve, then turn the rocker axle in a reverse direction until
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the rocker just " nips " the feeler. Retighten the nut for the
clamp bolt, do not overtighten, then deal with the other
cylinder as described.

Note

Should the nut for the rocker-axle clamp bolt be unscrewed
to an unnecessary extent, the steel flat washer (3, Fig. 10) can
fall out of position by reason of side movement caused by the
spring washer used in this assembly. Omission to reposition
these washers can cause damage to the rocker axle and possibly
the rocker-box pillar when the clamp nut is retightened.

Setting and Checking Ignition Timing

The magneto pinion is a taper fit on the armature shaft and
needs a special extractor tool (Part No. 015273) to remove it.
A piece of rod or stiff spoke is also required to check the piston
position. Before checking or resetting ignition timing first
ensure that the contact-breaker gap is correct, i.e., between
0010 and 0:012. in. A feeler is attached to the contact-
breaker spanner for this purpose. To check the ignition
setting, rotate engine until the piston is on top dead centre of
the compression stroke. With the sparking-plug removed
from the off-side cylinder, introduce the rod or spoke down the
sparking-plug hole, rocking the engine slowly backwards and
forwards, with the rod held as vertical as the hole will permit,
until top dead centre is found. Make a mark on the rod to
register with the seat for the sparking-plug hole, withdraw the
rod, then make a further mark f in. exactly higher up, which is
the correct ignition advance.

Reinsert the rod, turn engine backwards slowly until the
highest of the two marks on the rod registers with the sparking-
plug seating in the cylinder-head. Set the ignition-control
lever in the fully advanced position, when, if the timing is
correct, the contact points should be just about to break. The
exact point of separation is best found by using a strip of
cigarette paper between the points, when a light pull on the
paper will indicate the point of separation.

If it is necessary to retime the ignition, remove timing-gear
cover, release the armature nut securing the pinion, which has
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a right-hand thread, screw the extractor into the pinion, when
by tightening the centre bolt for the extractor the pinion will
then be released. Unscrew the extractor and position the
engine as detailed for checking ignition, fully advance the
control lever.

Making sure the engine does not move, turn the magneto in
a clockwise direction (looking at the contact-breaker end of the
magneto) until the fibre pad on the breaker arm touches the
lower hump or cam in the cam ring. Place a piece of paper in
between the contact points, turn the magneto until with a light
pull the paper can be moved; push the magneto pinion on
the armature shaft, lightly tighten the fixing nut. In view of
the importance of this setting it is advisable to recheck the
setting, then firmly tighten the armature-shaft nut Clean

FIG. 10.—THE COMPONENTS OF THE O.H.V. ROCKER GEAR.

1. Plain washer. 7. Valve spring cap.

2. Spring washer. 8. Clamping bolt nut.

3. Plain washer. 9- Clamping bolt washer.

4. Rocker. 10. Clamping bolt.

5. Cylinder head. 11. Cutaway on rocker spindle.
6. Rocker clearance (0-006 in.). 12. Eccentric rocker spindle.
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faces on crankcase, also the timing-gear cover, apply a little
Wellseal, allow the jointing compound to become tacky before
refitting cover.

Note

The high-tension cable for the off-side cylinder is connected
to the brush holder at the rear of the magneto. It may so
happen there is a slight variation in the contact-point gap for
each cylinder. This is of no serious consequence, providing
the exact point of separation for each cylinder is identical. If
there is a variation, the cam ring should be exchanged by a
Lucas Service Depot.

Removing Timing Gears

To take out all the timing-gear pinions, a bridge-type
extractor, Part No. 015374, and an extractor for the magneto
pinion, Part No. 015273, will be necessary. Start by removing
the timing-gear cover, with care not to lose the plunger for the
relief valve if fitted, also the pump plate. Before attempting
to remove any one pinion, unscrew all the nuts for the pinions,
noting the camshaft nuts are left-hand thread.

With both camshaft nuts removed, the bridge extractor
should be applied by screwing into the pinion the two outside
bolts, then screw in the centre bolt for the extractor, which will
draw the pinion off its shaft. The intermediate pinion can be
withdrawn by hand without a special tool. Deal with the
magneto pinion as described in timing the ignition on page 25.

The extractor for the magneto pinion is also used for the
small timing-gear pinion, which can be left in position if the
crankshaft is to be removed, as the pinion will pass through the
aperture in the timing-half crankcase.  If this pinion has to be
removed apply the extractor on the thread provided. To
remove the dynamo pinion this instrument should be removed
with the pinion on it, when it is a simple operation to remove it
from the armature shaft by using a claw-type extractor.

Replacing Timing-gear Pinions

Carefully wash all the pinions, making sure dirt or foreign
matter is not lodged in the teeth. One tooth on the small
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pinion is marked with a centre-punch dot, the intermediate
pinion is marked likewise with a dot at the bottom of a tooth
gap. With these two marks set to register, a study of Fig. 1
will indicate the assembly of the camshaft pinion, which has
two centre-punch dots that register with two similar dots on
the intermediate pinion. With the pinions correctly meshed
the valve timing should be correct.

The magneto and dynamo pinions are not marked. Pinion
fixing nuts should be finally tightened when all the pinions are
assembled.

Valve Timing

If it is desired to check the actual position where the valves
open and close a timing disc made from Ivorine will be
required. This can be obtained from the makers of the
machine. To ensure accuracy it is recommended that this
disc is attached to a steel disc of the same diameter with a hole
in the centre to take the fixing bolt. The engine can then be
rotated, a minute amount at a time, to determine the exact
points of opening and closing of the valves.

A pointer must be made from an old spoke or stiff piece of
wire with a loop at one end to anchor the pointer to one of the
crankcase bolts each side of the near-side cylinder. The other
end of the pointer should be bentat a rightangle about midway
between the crankcase or at twelve o'clock to the crankcase
medallion.

Remove the near-side rocker covers for the inlet and exhaust
valves, take out both sparking-plugs and position the engine as
recommended for timing the ignition. Remove the outer
portion of the front chaincase, take outthe crankcase-release or
shock-absorber bolt, whichever is fitted. Now secure the
timing disc with the zero marking to register with the pointer
(which should have a fine point if a thick wire is used).

With a bar through the sparking-plug hole, rock the engine
backwards and forwards until the exact top dead centre is
reached. Bend the pointer end to register exactly with the
zero mark on the timing disc. As quietening curves are used
on all cam flanks, the rocker clearance should be 0-012 in.
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FIG. 11.—VALVE SWUNG COMPRESSOR.
This tool is recommended where the utilisation justifies the expense.

Some owners may find it difficult to reproduce the average
valve-timing figures the makers recommend, due to the use ofa
feeler to find the point of opening and closing of the valves.

The checking clearance is 0-012 in., as already explained.
Supposing a feeler 0-005 in. thick is used, then the checking
clearance is reduced to 0-007 in. Consequently the rocker
clearance should be increased by the thickness of the feeler
used.
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Release the rocker clamp-holt nuts as described for setting
rocker clearance, using the feeler placed between the valve end
and the rocker arm.  Setto checking clearance, then deal with
the inlet valve first (which is the most important setting) by
holding the feeler in the left hand, slowly rotating the engine
with the timing disc (if a steel disc is also used, if not, remove
the timing-gear cover and use a spanner on the small timing-
pinion nut), rotate the engine and immediately the feeler is
nipped by the rocker read off the figure on the dial plate and
record it. Continue to find the valve-closing position in the
same way, when the exhaust-valve timing can also be checked
if desired.

If the timing is correct on one cylinder there is no need to
check the other, as a single-piece camshaft isused. Reset the
rockers to running clearance, remove timing disc, refitchain-
case cover. It must be stressed that if any degree of accuracy
is to be obtained then the work must be carefully executed.
A slight variation from the makers' timing to the extent of a
few degrees will have no adverse effect on performance.
Valve-timing figures quoted are mean readings taken from a
number of engines.

A more accurate method is to use a dial gauge (Fig. 12)
mounted on the cylinder-head with the pointer against the
valve-spring collar and take a reading with the valve 0-001 in.
off its seat.

Note

If the valve timing on an old engine is at considerable
variance with the makers' figures, the cam followers may be.
worn.

Decarbonising the Engine

Owners often ask at what mileage should the engine be
decarbonised; the answer is that there is no fixed or known
mileage when this should be carried out. With the advent of
premium grades of fuel, detonation or " pinking " is not so
prevalent as in the days of Pool petrol. Consequently, if the
performance and petrol consumption has not deteriorated it is
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FIG. 12.—METHOD OF USING DIAL TEST INDICATOR FOR
DETERMINING VALVE TIMING.




THE ENGINE 33

reasonable to assume that the internal condition of the com-
bustion chambers is normal. One risk in covering consider-
able mileage (e.g., more than 10,000) without examining the
combustion chambers is that the exhaust valves and the
seatings in the cylinder-head may become damaged, due to a
lead separation from some fuels.

If an exhaust valve is held off its seating by a lead deposit or
by insufficient rocker clearance, the flame, on combustion, will
act as a blow torch, forcing itself through the minute space
between the valve head and its seating, thus burning the valve.

It must be realised that heat collected in the valve head can
be dissipated only by contact between the valve and its seating.
Therefore a check on the compression should be made from
time to time if large mileage between decarbonisation is made.
To test compression, it is essential to fully open the throttle to
charge the cylinder. If the valve is damaged and the silencer
is removed, the ear placed close to the exhaust pipe exit, a
hissing noise should be heard when the engine is turned
against compression.  In such a case the cylinder-head should
be removed as soon as it is conveniently possible.

To decarbonise, have available a gasket set, some fine
grinding paste, a small quantity of clean rag, asmall flat tin and
a clean paint-brush. A valve-spring compressor will facilitate
valve removal, alternatively, a small block of wood about 2 in.
cube can be used for this purpose.

Proceed by removing petrol tank (it may be necessary to lift
the Twin seat). Take away both exhaust pipes and silencers
in one piece. Do not rock exhaust pipes to and fro, which
may close in the end of the pipes and cause gas leakage when
refitted. A little paraffin squirted on to the exhaust pipe will
assist easy removal. -Hang the pipes up on a rope or piece of
string in the garage to prevent damage and scratching the
chrome if left lying on the floor.

Remove the carburetter, wrap a piece of rag round the slide,
tie slide to the top frame tube to avoid damage. Take away
the manifold, mark it for refitting m same position as it came
off, remove cylinder-head steady. Remove sparking-plugs,
and if petrol is to be splashed about for cleaning, place the
high-tension terminals against the frame.

c
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Take off rocker covers, then with the use of a suitable box
spanner the cylinder-heads can be removed. If difficulty
occurs in separating the head from the barrel, this is a two-
handed job, help by a second person to hold down the cylinder
barrel. Using a short piece of wood under the thickest part of
the exhaust port, a sharp tap with a hammer on the free end of
the wood should part the head from the barrel. If the barrel
is allowed to go up, the piston rings might " pop out", and
when the cylinder falls the rings can break and may fall into the
crankcase.

If the prime object in removing the cylinder-heads is to
clean the combustion chamber (sphere of the cylinder-head),
also the piston crown, the condition of the valve seatings can be
checked by filling the exhaust and inlet ports alternatively with
petrol, with the port uppermost for a short time. If the petrol
does not leak past the valves the seating is in good order.
This check should also be carried out after valve grinding to
prove that the seatings will be gas tight. This method is used
in preparing racing engines.

If the valves are to be removed it is best to remove all carbon
deposit from the cylinder-head before the valves are extracted.
This action will prevent carbon entering the ports, which is not
easy to dislodge unless compressed air is available. When the
valves are out the small amount of carbon close to the valve
seats can be scraped away.

If the piston crowns are to be cleaned without disturbing the
cylinder barrels, use a sharp-edged tool like a 6-in. steel rule.
When the piston crowns are cleaned, particles of carbon will
become lodged in the cylinder bore and on the edge of the top
ring.

An easy and effective method of removing this carbon is to
turn the engine until the piston is about %2 in. down the stroke.
Press a little grease in the recess formed between the top land
of the piston and the barrel. Turn the engine again until the
piston passes the top dead centre and down again about 1 in.
This will leave a ring of grease in the cylinder bore with carbon
chippings adhering to it, which can easily be removed. Re-
peat this process, thus making sure all traces of carbon have
been removed.
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Removing Valves

This process necessitates the removal of the rocker spindles
before a valve-spring compressor can be used. If this tool is
not available obtain a block of wood as previously described,
which should be placed on a bench to prevent the valves
moving when the springs are compressed. By pressing on the
valve-spring collar with a stout screwdriver or similar tool, tap
the spring collar sharply, when the collar will move, so com-
pressing the springs. "Whilst this pressure is retained the
collets can be taken away from the valve stem. Fig. 11 shows
avalve-spring compressor for service use in dealers' workshops.

With the valves removed, carbon formed on the valve seat
and on the throat of the valve should be scraped off with a
suitable tool. Valve stems are chromium plated, after manu-
facture, to give a hard, " soapy " surface, thus reducing the
possibility of the valve seizing in the guide or causing pre-
mature wear. The use of emery cloth on the stems should be
avoided, but where the stem of the valve is coated with carbon,
use a sharp knife to clean it.  Ifemery cloth has to be used, use
it up and down the valve stem, not across.

Valve Grinding

A short piece of rubber tube with a ¥-in.-diameter hole can
be used on the end of the valve to grind it. Usually, slight
application of fine grinding paste only will be necessary to
reseat the inlet valves. The exhaust valves may need a little
more attention, but if the valve seat is badly pitted or burnt,
get the seating refaced on special equipment designed for this
purpose, which is usually available in most service stations.

After applying grinding paste to the valve seat, wipe the
stem clean each time it is inserted through the valve guide.
With the valve in the head, push the rubber tube onto the
valve stem, then with a light pull on the valve, rotate it back-
wards and forwards (not round and round), lifting the valve off
its seating occasionally until the grinding paste ceases to
" bite ". Take the valve out, wash it in petrol, also the seatin
the cylinder-head. If there is a continuous matt surface on
both seatings, further grinding is not necessary.
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If one cylinder-head is dealt with at a time, the valves cannot
be incorrectly fitted, as the valve-stem diameters are of two
sizes. Before assembling the valves, pass a piece of fluff-
proof rag through each valve guide, squirt petrol through hole
drilled in the guide. At this stage the metered oil-ways in the
cylinder can also be checked, by squirting petrol down the hole
drilled in the rocker pillar, or post.

Replacing the Valves

Oil the valve stem and guide with clean oil, put the springs
over the stem with the bottom valve-spring seat, wide edge
downwards (if this is reversed the springs will close up solid
when the valve is at full lift, causing wear on the cam followers
or on other parts of the valve gear). Fit the valve collar,
repeat the process described for dismantling if a compressor
tool is not available. When assembled, give the end of the
valve a light blow with a hammer to " jerk " the collets home,
the valve must be free to move when this is carried out.

Removing Valve Guides

All valve guides are made from chilled castiron, and they are
somewhat hard and brittle. As they are positively lubricated,
and having chromed valve stems, they usually have a very long
life. These guides, located by a circlip, are a force fit in the
cylinder-head. Should it be necessary to remove or replace
the guides, the cylinder-head must be heated by applying
gentle heat, when the guide can be tapped upwards from the
port in the cylinder-head in order that the circlip can be
removed.

A tool with a sharp point, like a knitting-needle, is required
to prise the circlip out of its groove. Clean the exposed part
of the guide with emery cloth to remove any burnt oil or carbon,
reheat the head, when the guide can be tapped downwards out
of the port.

Replacing Valve Guides

To ensure the guide will start squarely when refitted, it is a
good plan to pass the valve through the hole in the cylinder-
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head, where the guide is fitted. Holding the valve head on its
seating, pass the guide over the valve stem and press down the
guide, now located by the valve itself. The cylinder-head
must also be heated when the guides are replaced. The circlip
can be fitted to the guide before it is replaced, when the guide
can be tapped down until the circlip rests on the guide boss.

FIG. 13.—ROTATING ASSEMBLY OF THE MODEL 20.
The outer races of the roller bearings are peened into the crankcase.

Replacing the Rockers

Every moving part of the engine must be cleaned and oiled
before replacement. Pass a clean piece of non-fluffy rag
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through all the rocker bushes, then apply clean oil to the
bushes in preparation for assembly. Pass the rocker just
through the rocker pillar, place over the end a plain steel
washer. Offer up the rocker, move the spindle towards the
opposite end of the pillar, fit another plain steel and spring
washer, and finally the third plain steel washer.

A piece of spoke is useful to "juggle " the third washer into
position. Failure to correctly locate this washer can cause
damage to the rocker spindle and the pillar on the cylinder-
head.

Ensure the clamp bolt is located correctly, tighten self-
locking nut lightly to allow rockers to move for adjustment.
Rockers illustrated in Fig. 10 have a groove machined in top
of each rocker, used on 1955 models onward. Set rockers to
running clearance.

Removing Cylinder Barrels

With cylinder-heads removed, take out the push-rods, label
them for position, turn engine till the pistons are on top of the
stroke, lift the barrel sufficiently high enough to enable a piece
of clean rag to be used to fill the throat of the crankcase as a
precaution against a broken piston ring dropping down into the
crankcase. The engine can then be turned again sufficiently
to allow the cylinder barrel to be lifted away.

Before the cylinders are replaced, new base gaskets should
be used, which should be stuck on the cylinder base after
applying a little Wellseal on the cylinder face to hold the gasket
in position. Ensure push-rods are refitted in the order
removed.

Removing the Pistons

Using the special circlip pliers supplied in the tool-kit, take
out the circlip, using a rotary motion, then place it in a safe
place. On some engines the gudgeon-pin is a close fit in the
piston bosses, in which case heat will be necessary to expand
the piston before the gudgeon-pin can be removed. Boiling
water in a bucket, with pieces of rag immersed in the water and
applied to the piston crown—in relays—will heat the piston
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sufficiently to expand it, when the gudgeon-pin can be
extracted. Carbon formed on the piston crown can be scraped
off with a 6-in. steel rule, without damage to the piston.

A clean piece of rag round the piston rings and skirt will
prevent carbon entering the piston-ring grooves. Do not take
off the piston rings, unless absolutely necessary. Distortion
must inevitably occur when the rings are opened out for
removal, and it will take some time before they settle down
again. If the rings have to be removed, use care to avoid
expanding the rings unnecessarily.  Using both thumbs in the
ring slot, the ring can be opened to permit it to just come out of
its groove. The use of a penknife or similar tool is too drastic.

A chromed compression ring in the top ring groove has been
used by the makers of the machine since 1952, which un-
doubtedly reduces cylinder-bore wear. If expense is of no
consideration two chromed rings can be used, which will have
a further beneficial effect. Piston rings of this type, have a
slightly chamfered surface which makes contact with the
cylinder. When new, these rings have the word " TOP "
etched on one side of the ring, for correct location. With use
the etching disappears after large mileage.

The correct position for assembly can then be identified by
a brightness on the surface face. The bright edge is the lower
one. With prolonged wear the ring surface becomes uniform,
in which case correct location is unnecessary.

The split-skirt wire-wound pistons used in these engines are
made to very close limits, the normal clearance when new is
0-0009 in. only. Therefore handle these pistons carefully, for
distortion of the piston skirt can create piston slap. Full
contact between the piston skirt and the cylinder wall is not
intended. The pistons are taper and oval ground, making
contact only on the thrust side of the skirt (slotted side), also
the pressure side (opposite to the slot). Discoloration on the
skirt below the gudgeon-pin bosses does not indicate gas
leakage or a distorted piston.

Fitting New Piston Rings
If replacement rings are supplied by the makers the ring gap
is allowed for in the process of manufacture. Suggested ring
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gap is 0-003-0-005 in. for each inch in cylinder-bore size. It
Is essentia] that all traces of carbon are removed from the ring
grooves in the pistons before new ones are used. The danger
lies with a carbon formation in the two corners in the ring slot.
A broken piece of piston ring will serve as a tool for cleaning
thering grooves. Other than correct assembly of the chrome-
type rings, it is simply a matter of avoiding over-expanding the
rings when fitted to the pistons.

Make sure the piston and rings are perfectly clean, petrol for
cleaning is preferable to paraffin (which collects dust) for this
process. Apply oil in the gudgeon-pin bosses using the same
procedure for refitting the pistons as described for removal.
Make absolutely certain the circlip is correctly in position
before replacing the cylinder barrel.

Replacing Cylinder Barrels

Thoroughly clean the crankcase face, make sure there are no
broken portions of the base washer round the holding-down
studs. A new base-washer stuck to the cylinder has already
been fitted, now apply some clean oil on the pistons, pass some
clean fluff-proof rag through the cylinder and then oil. At
this stage the throat of the crankcase should be filled with rag
to safeguard against piston-ring breakage during the process of
refitting the cylinder.

The cylinder can now be offered up by closing in the top
ring with the fingers of the left hand, then place the cylinder
over the piston. Watch carefully that the ring enters the
cylinder; continue the process until the cylinder is past the
rings. Holding the cylinder with the right hand, take out the
rag in the crankcase, then place the cylinder in position. Deal
with the other cylinder in a similar manner.

Replacing Cylinder-heads

Clean the push-rods, apply oil to both ends, insert them
down the push-rod tunnels in former position. Usually,
when the cylinder-heads are removed the gasket will adhere to
the cylinder barrel.  If they are even slightly damaged replace
them to avoid subsequent attention. Rotate engine until it is
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on the top dead centre of the firing stroke.  Offer up the head,
locating the rockers in the top cups, place the head into
position. Because of the clearance between the holes in the
cylinder, also the cylinder holding-down studs, it is possible
for a bias to occur between the manifold and both cylinder-
heads if the cylinder-head nuts are fully tightened. This can
be prevented by leaving the cylinder-head nuts loose before the
manifold is refitted. Machines made for the 1953 season used
a Hycar ring in a recess machined in the manifold. This was
introduced to cure a permanent air leak caused by the car-
buretter flange bending.

The makers will exchange early-type manifolds for the latest
type for a sum of 5s. plus postage. Check the faces of the
manifold for bruises or similar damage, correct by rubbing
down these faces until they are perfectly flat, with a sheet of
emery cloth placed on a pane of glass. Fit the paper gaskets,
ensure they do not partially mask the ports.  Tighten manifold
nuts, when the cylinder-head nuts can be finally tightened
diagonally, a trifle at a time, until cylinder heads are firmly
secured. Rocker clearance can now be set as previously
described.

In factory service the engine is run for a short while to settle
down the valves, push-rods and rockers, before the rocker
covers and petrol tank are refitted. A small tin for fuel, with a
union for the petrol pipe in the bottom of the tin, is used for
this purpose. It is attached to the petrol-tank frame rail.

When the engine has cooled down, retighten cylinder-head
nuts, check the rocker clearance and reset if necessary. Now
the rocker cover can be refitted if the gaskets are in good order.
On engines made before 1953 the rocker cover tightens down
against a soft gasket, it is easy to overtighten these bolts and
cause breakage. Overtightening can be avoided by intelligent
application of the spanner used for this process. Engines
made from 1953 onwards use Allen screws of larger diameter
to prevent breakage.

Before refitting the carburetter, place a straight-edge or rule
on the flange, hold up to the light, if flange is bent or buckled it
must be made fiat by rubbing down, using a sheet of emery
cloth on a pane of glass, until the whole surface is even and
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flat. A gasket is not used when the Hycar ring is fitted.
Refit the steady stay. Exhaust pipes should be cleaned
underneath and polished before refitting.

Note

A word about chromium plating is desirable here. It is a
common assumption that chromium plating is impervious to
rust, which is not correct.  This finish, apart from appearance,
is used because it is less susceptible to rust than most elec-
trically deposited metals. Parts finished in this way must be
cleaned frequently if the finish is to be preserved. Without
such attention a salt deposit will occur which if not removed
promptly by cleaning will deteriorate the finish.

Replacing the Sparking-plugs

As alloy cylinder-heads are used, it is most desirable to apply
a little graphite to the threads of both plugs. Cylinder-heads
have been ruined as a result of damage to the thread for the
plug, by" picking up ", finally locking the plug in the cylinder-
head. Setthe plug gaps to 0-020-0-022 in. Before replacing
the petrol tank, examine the high-tension leads for cracks, or
evidence of shorting to frame, ensure dirt from the garage
floor has not collected in the nipple recess for the petrol pipes.
After fitting petrol-tank retaining bolts, set tank so that these
bolts are central in the holes for the tank rails, contact can
amplify engine vibration.

Engine Noise

Should a rattle or noise develop, and located in the top part
of the engine, check rocker clearance as previously described.
If in order, close up the rocker clearance on each valve in turn,
with no appreciable clearance. Rotate the push-rod with the
fingers, if the push-rod becomes either tight or loose, the
push-rodis bent. This is most likely to be associated with the
exhaust push-rods, for if the valve becomes sluggish in its
guide the rocker will leave the cup and catch on the edge of the
cup on the end of the push-rod and slightly bend it.  Extract
damaged rod, either straighten or replace. Reset rocker
clearance on all valves when fault has been traced.
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If there is no fault, check the bushes in the rocker post
(small end of the rocker spindle) for movement. If the bush
is loose, have an electrical deposit of copper made on the out-
side diameter of the bush to increase its effective diameter, then
refit. If the bush is renewed, the same treatment should be
applied, for the hole in the rocker post will be enlarged slightly
through the movement that has previously occurred. A
shortage of oil to the valves and push-rod ends will cause a
noise in the top part of the engine as well as worn rocker-axle
bushes.

Engine Noisy when Hot

This can be caused by backlash between the teeth of the
timing-gear pinions. First check the intermediate pinion for
backlash. If excessive, examine bush in pinion for wear.
Should it be possible to rock sideways slightly this pinion, the
bush and probably the shaft for the bush are worn.  To replace
the bush is a simple matter (see data for reamed size), but to
remove the shaft is a little more difficult. To do this a lathe
carrier or device to clamp on to the shaft is necessary.

This shaft is a force fit in the crankcase, it can be extracted
with a suitable tool without dismantling the engine. Have
ready the tool required and a tray to catch the oil when the
timing cover is removed. Take the machine on the road to
get the crankcase really hot, preferable to running the engine
with the machine stationary for any undue length of time.
Having done this, work quickly to remove the timing cover and
the intermediate pinion, clamp the tool on the shaft, turn and
pull out at the same time, when the shaft can be extracted
from the crankcase. The tool usedis shown, in Fig. 14.

The new shaft should be started square and tapped home.
For the 1955 engines a larger-diameter shaft is used to mini-
mise wear. This shaft can be fitted to earlier type engines,
providing the intermediate pinion is changed also, which
obviously has a larger-diameter bush.  Should backlash occur
between the magneto pinion and the camshaft pinion, slacken
the two top bolts securing magneto, when the magneto can be
moved forward a slight amount, sufficient to take up backlash.
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FIG. 14.—AN EASILY-MADE TOOL FOR EXTRACTING THE
INTERMEDIATE TIMING GEAR SHAFT.

Note the simple tool for holding the engine safely on the bench.

Earlier types of engines can be modified by removing the
magneto, when the two top holes can be elongated to permit
this adjustment.

Owners who are not interested in maximum performance
can use a rocker clearance of nil for the inlet valve, with
0-002 in. clearance for the exhaust valve.

If a tapping noise develops in the top part of the engine after
decarbonising, with correct rocker adjustment, check the valve
motion for valve springs closing up solid, due to the valve-
spring seats being incorrectly fitted. A check can be made
without removing the cylinder-heads by checking each valve
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in the following manner. Turn the engine until the valve is at
full lift, lever the rocker arm down to open the valve further.
If no further movement can be made the springs are closed
solid. To remedy, take off the head affected, fit valve-spring
seats correctly with the wide edge of the seat against the boss
for the valve guide.

If a dull, thumping noise is audible when the engine first
fires on starting, the cause is probably a weak shock-absorber
spring. This noise can be overcome by either fitting a new
shock-absorber spring or, alternatively, by using a suitable
washer ¥sin. thick (similar to the lock-ring on the front-wheel
bearing) to increase spring pressure.

Gudgeon-pin Bearing

This is the most maligned bearing in the engine.  So-called
" expert " advice usually attributes engine noise to ™ worn
small-end ".  This is a fallacy, and in factory service no
evidence of small-end wear has been manifest even after many
thousands of miles; oversize parts are not made.

Big-end Noise

By virtue of the efficient filter system used in these engines,
premature big-end wear is extremely remote. From factory
service experience it is known that engines of this type can be
run for 50,000-60,000 miles without attention to the big-end
assembly, providing the oil is changed regularly, also with an
unbroken and clean oil filter, without derangement to the oiling
system through inexpert manipulation. This applies also to
the centre-web bearing for the crankshaft. When checking
the connecting-rods for movement or wear, do not be misled
by side movement. The normal dry clearance between the
connecting-rod bearing and the crankpin is 0-0025 in. maxi-
mum.

Obviously, with a high oil pressure a pad of oil will be main-
tained between these two bearings which, with the above
clearance, cannot possibly generate a noise or rattle.

Excessive Dbig-end movement or clearance is usually
indicated by a rather high-pitch rattle, audible at 40-50 m.p.h.,
with the engine running light Testing the connecting-rods
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for up-and-down movement will reveal if the movement is
excessive. The only cases known of complete failure of this
bearing have been due to owners reversing the springs in the
non-return valve with the springs for the crankcase filter, or
racing the engine from cold.

When the temperature is low, only a thin wire of oil is drawn
through the feed pipe by cavitation, the bulk of oil adhering to
the sides of the pipe. It is therefore essential to run the
engine slowly at first under such conditions until the oil has
become warm.

ENGINE OVERHAUL

When work of this kind is contemplated, some pre-arrange-
ment is obviously necessary. Good workshop facilities are
essential.  Cleanliness is of paramount importance, the work-
bench and tools must be clean and free from abrasive matter.
Whilst the engine is simple in construction, it is a highly
specialised piece of engineering and must be dealt with
intelligently and efficiently.  Apart from a selection of normal
tools, the special tools already described are necessary.

Have available a Spares List, together with the usual gear,
plenty of clean, non-fluffy rag; a petrol squirt for cleaning
small oil drillings, and a pressure oil-squirt. A cradle to hold
the engine on the bench is shown in Fig. 15, this may be a
little elaborate for the private owner but will be of interest for
dealers' service.

Removing the Engine from the Frame

First follow the instructions given for decarbonising the
engine, but leave the cylinder-heads with barrels on the
engine. Drain oil tank, remove both oil pipes. Remove the
battery, take out extended bolt uniting the rear chain-guard
with the front chaincase. Place a tray under front chaincase
to catch oil, release metal band, also outer portion of chaincase.

On early models it may be necessary to move the footrest
on the left side to a forward position before the outer portion
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of the chaincase can be taken away. To do this, slacken the
nuts for the centre stand, brake-pedal bolt, also the bottom
frame uniting bolt. Release the nut on the left side of footrest
rod, tap the rod towards the offside, then the footrest can be
moved. Unscrew clutch-spring adjusting screws, releasing
pressure plate. Turn back the tab washer for clutch hub-nut,
loosen the nut. Use a good-fitting ring-spanner on the large
hexagon for the crankcase release, or shock-absorber spring
bolt (whichever is fitted), give the end of the spanner a series of
sharp blows with a hammer to loosen the nut.

Disconnect front chain, take away shock-absorber assembly,
also sprocket, with distance piece behind sprocket. Unscrew
clutch hub-nut, the clutch can then be pulled off the centre
without a special tool. Watch for the clutch-bearing rollers
(24), which will drop out when the clutch is removed. Turn
back three tab-washers for bolts fixing back portion of front
chaincase to crankcase. Unscrew nut for centre bolt in chain-
case. Chaincase half can be taken away. Pull out all bolts
passing through the crankcase and engine plates (put back the
nuts with washers when they are out).

Disconnect ignition cable at handlebar end, together with
two wires attached to dynamo. If the colour sleeves on wires
are obliterated, label them for position before removal.

Now pull out the bottom frame uniting bolt, when, with a
piece of wood to lever the front frame away from the crankcase
slightly, the engine can be removed. If difficulty occurs,
slacken gearbox bolts to allow engine plates to open out.
Before placing the crankcase assembly on the work-bench,
clean underneath with a wire brush to remove road grit,
particularly round the sump plug.

With engine on the bench, a stand or bar bolted to the crank-
case in a vice, as shown in Fig. 14, is most useful. A more
elaborate arrangement for this purpose is shown in Fig. 15 for
service dealers.

Without these facilities it is advisable to remove cylinder-
heads, barrels and pistons, after the transmission, with front
chaincase, has been removed, and providing the connecting-
rods are protected with rag to prevent bruises on the rods and
crankcase before crankcase is removed from frame.
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FIG. 15.—CRADLE FOR HOLDING ENGINE DURING MAJOR
OVERHAUL OPERATIONS.

Dismantling Engine (Removed Complete)

Start by taking off cylinder-heads, barrels and pistons as
previously described. Mark pistons for location. Take out
oil-distributor bush (13, Fig. 6); non-return valve, Fig. 7;
crankcase felt filter, with its cap fitted at the far end. Remove
rotary release valve if fitted (14, Fig. 6). Remove three bolts
in crankcase on driving side, one each side of the medallion, the
other near filter in crankcase. Remove timing cover; also
pump-carrying plate, with pumps attached (three nuts). Take
out all timing-gear pinions, as described on page 28.

Remove dynamo, two bolts, one nut securing magneto and
place aside. Set connecting-rods at bottom dead centre, then
the timing-side half of crankcase can now be lifted off the
centre web. Take out tunnels for camshaft chambers.
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At this stage note carefully the position of the cam followers
and in particular the distance pieces in between the cam
followers, which should be labelled or marked to ensure correct
assembly. It is essential that the cam followers, which are
identical, are replaced in the same position as removed, unless
new ones are used. Label camshafts, which might be
inadvertently reversed. Two types of cam followers are used,
i.e., short type for engines made before 1953 ; long type for
engines made from 1953 onwards. These will not interchange
because the cam-follower spindle locations are different.

Centre Web

Take out six bolts securing centre web to driving side of
crankcase, when crankshaft and centre web can be taken away.
Watch for paper gasket for sealing oil passage.

Crankshaft Assembly

This assembly, when extracted, will have on it the two
roller races on the driving-side shaft, also timing-side shafts,
leaving the bearing outer races in each half of the crankcase.

Removing Main Bearings

On engines made before 1952 some difficulty may be en-
countered in removing these bearings, which have a steel
washer behind each bearing. On engines made after this date
a groove was machined in the face of the crankshaft to allow
the use of a wedge or extractor to pull off these bearings. With
the early type engines, two sharp-pointed wedges like short
screwdrivers are used, they are tapped down at diametrically
opposed positions, i.e., 180 degrees, until the bearings and
washer can be pulled off each shaft with a suitable extractor.
On engines with a groove in the crankshaft face, this operation
is of a simple nature and needs no further explanation.

Removing Roller-bearing Outer Races from Crankcase

These races are " peened" over at three equidistant
positions after fitting. Using a sharp-pointed scraper or
similar tool, remove metal " peened " on the outside diameter
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of the races. The races are a force fit in the crankcase, which
must be heated to create expansion. In this condition drop
the crankcase on to a flat board or clean bench, when the race
will drop out.

Note
Heat should be applied gently and uniformly.

Removing Camshaft Bushes

Two flanged bushes for each camshaft are fitted to the
timing-half of crankcase, leaving a recess in the housing for
these bushes, which makes removal somewhat difficult as both
flanges face outwards.

A soft drift, slightly smaller than the bush diameter, can be
used with care to drive out one bush, placing the drift each side
of the bush edge alternatively, tapping the end of the drift with
a light hammer. The removal of plain bushes on driving-side
half crankcase presents no difficulty.

Note

It is most unusual for wear to take place in these bushes,
excessive movement is most likely to be associated with wear
on the camshafts.

Dismantling Crankshaft Assembly

With crankshaft suitably supported, observe the marking on
the connecting-rods (journal end) to indicate location of caps,
which must be refitted to the same position relative to the
crankshaft Take off both nuts on connecting-rod, pull off the
cap, lift away the rod. Replace the cap with nuts on the rod
for the time being. Having dealt with the second rod, take off
two nuts for centre bearing and separate.

INSPECTION

Crankshaft

Light score marks can be removed with very fine emery,
providing extreme care is exercised in cleaning out oil drillings
in crankshaft when this work is complete.  Similar score marks
will be seen on the split bearing for the connecting-rods and
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centre bearing. If the scoring is of a minute nature the use of
a scraper will level out the bearing surface. The metal for the
split bearings (three-layer type at the bottom of the rod, two-
layer type at the top) is extremely thin, therefore if the scoring
is heavy it is best to fit new bearings of the three-layer type.

Should the crankshaft journals be badly scored, it should be
reground —0-010 in. with undersize bearings fitted. For
journal clearance and side clearance see Technical Data.
Sludge traps can be cleaned out at this stage.

Gudgeon-pin Bearing

A detachable bush is not used, any wear between the
gudgeon-pin and bearing in the rod is usually confined to the
pin only.

Camshaft Bearings

These can be checked for clearance if left in situ with shafts
fitted. Camshaft diameter is given in Technical Data.

Intermediate Shaft

This is a force fit in crankcase, driven out from inside the
case. Gentle heat will facilitate removal. Should this shaft
show the slightest signs of wear, it should be replaced to avoid
timing-gear noise. If expense is of no consideration the latest
type (large-diameter) shaft with suitable intermediate pinion
can be used.

Crankshaft Roller Bearings

Inspect carefully for pitting on rollers, also bearing races for
indentation of tracks. To avoid subsequent attention to this
part of the engine, renew if there is the slightest evidence of
wear.

Inlet and Exhaust Camshafts

A slight marking on the apex of the cams is of no conse-
quence. Smooth surface with a fine stone, finish with super-
fine emery. Cam followers can be treated likewise, unless a
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large depression is formed on the radius, then replacements
should be fitted. Fig. 16 shows dimensions of cam height, and
radius for followers, for checking purposes.
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FIG. 16—CAM AND CAM FOLLOWER PROFILES.

Note

Severe damage or loss of contour for any cam should be
investigated, which can only occur by overload, due to the use
of incorrect type valve springs and/or spring seat reversed,
causing coil binding of valve springs. If a 1953-55 type
camshaft is fitted to engines made before 1953, the valve
motion should be carefully checked to ensure there is addi-
tional valve-spring movement, with valve at full lift, to the
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extent of 1/32 in. This is accomplished by reducing the face for
the valve-spring seat, which abuts against the valve-guide boss
on the cylinder-head. -

REASSEMBLY

Assembling the Crankcase and Crankshaft

Cleanliness in this work is of paramount importance.
Before commencing this operation the work-bench, tools, etc.,
should be scrupulously clean. Have ready new gaskets; new
self-locking nuts are required for vital parts of the crankshaft
assembly. Wash thoroughly all nuts and washers (a small
tray with a gauze bottom is useful, and can be submerged in
petrol or paraffin with the parts in the tray). A supply of
jointing compound such as Wellseal, which does not become
"flaky ", is recommended. All working parts must be oiled
before refitting. Proceed by forcing oil under pressure
through oil drillings in crankshaft, repeat this operation several
times to make sure all traces of foreign matter are excluded.

Refitting Connecting-rods and Centre Web

Apply clean oil to all bearings, apply also a film of graphite
to the split bearings. Ensure connecting-rod caps are refitted
in the same position as before removal.

Torque spanners are used in factory service, set to 22 Ib.ft.
for the connecting-rod nuts, 11 Ib.ft. for the ce