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moub PREFACE

THx name of B.S.A. is well known throughout the world for the excellence
of the factory’s products, and in particular for its motor-cycles, of which
there is one in the range to suit every pocket. What is, perhaps, less well
known in this field of engineering, is the fact that the firm has continued to
produce 250 c.c. models (either S.V. or O.H.V., and sometimes both) ever
since their first introduction in 1924, with the exception of the war years.

The series began in that year with the 250 c.c. S.V. “round tank” model,
having a two-speed gearbox with “‘joy stick” gearchange, a dummy belt
rim on the rear wheel for both hand and foot brakes, and a lubrication
system driven by an Archimedean screw with a sight feed on the petrol
tank. Later a three-speed box was provided, and internal-expanding
brakes to both wheels became standard.

As more power began to be demanded, an O.H.V. version was added to
the range, with the oil “tank” as part of the crankcase, and a hand gear-
change quadrant on the side of the petrol tank.

The first 250 c.c. model with dry-sump lubrication was produced in
1935, With a separate oil tank under the saddle, the system is one which is
In use today by the majority of motor-cycle makers. The positive-stop
foot gearchange was also introduced. This was the forerunner of the
Bmplre Star, which resulted from a complete re-design of the whole range

_of machines.

The *‘C”’ class of machines was initiated with a S.V. model in 1938, when
the company used coil ignition and a half-engine-speed car-type distributor
for the first time. In the following year an O.H.V. model, designed on the
same lines, made its appearance.

When production was resumed after the war, these models progressed
steadily in design, being fitted in turn with telescopic front forks and then
plunger rear suspension. Eventually the generator took the form of an
engine-speed alternator, with rectifier for battery charging, superseding
the chain-driven dynamo of previous years. By 1956, the rear suspension
had changed to the “swinging arm” type, with hydraulically damped
suspension units.

A complete re-design in 1958 culminated in the production of the 250
Star, which included for the first time on a B.S.A. 250 c.c. machine, unit
construction of the engine and gearbox.

It would not be possible, nor even desirable, to attempt to cover the whole
sequence of these lightweight models in a book of this size, so that it deals
solely with those 250 c.c. machines manufactured between 1954 and 1962.
The machines concerned are the S.V. Model C10L, O.H.V. Model C11G,
its successor the C12, and the completely re-designed 250 Star-Model C15.

v




PREFACE

The latter is also produced as a Sport Star Model C15SS, a Trials Star

Model C15T, and a Scrambles Model CI5S.
"The author would Iike to thank the directors of B.S.A. Motor Cycles Ltd.

for providing technical information and for permission to reproduce
certain B.S.A. illustrations.
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CHAPTER 1

B.S.A. LUBRICATION

It has been established practice for many years for all B.S.A. engines to
employ dry-sump lubrication. In this system, the lubricating oil is
contained in a separate tank and situated in the bottom of the crankcase,
and driven by skew gears from the engine mainshaft, is the duplex gear-
gump. The oil is first delivered via internal oilways to the main bearings,
Ig-end, etc., and after circulating throughout the engine in the form of mist,
which lubricates other moving parts such as the timing gears, the oil
drains down through a filter to a small sump beneath the crankcase. The
scavenge side of the pump then draws the oil from the sump and returns it
to the tank. If the filler cap be removed the oil can be seen issuing from the
stand-pipe. If there is no oil flow from the stand-pipe, stop the engine
Immediately, and investigate the cause. If, however, the oil tank has Just
been drained and refilled, and filters cleaned, there may be some delay
before the oil is seen returning to the tank. :
In order to keep the crankcase sump clear of oil—hence the term “dry-
sump"—the scavenge portion of the pump must have a larger capacity than
the supply side, and therefore, as the pump cannot return more oil than is
supplied, the returning oil will contain a certain amount of air, showing
ltaelf in the form of bubbles—a normal condition for this Iubrication
system. The size of the escape hole in the stand-pipe is such that slight
pressure is generated in the return pipe, and in the case of the O.H.V.
models, some of the returning oil is tapped off at a union adjacent to the
tank and fed to the rocker mechanism, afterwards draining down the push-
god tunnel to the crankcase sump. This oil feed was not fitted to the earlier
€11G models, but as it was found that in certain circumstances there was a
tendency for the rockers to run dry, it was added at engine No, BC11G-
23901, and became standard thereafter on all C12 and 250 c.c. Star engines.
Owners of C11G machines with engine numbers prior to the one given, can
readily convert their lubrication system to the later designs, the extra pipe
and fittings being obtainable through a B.S.A. dealer.
_The, only external oil pipes are those to and from the tank, and their
’xlom must always be kept tight. .
-#7CI0L, C11G, C12 MobELs. The pipe lines from the tank and from the
erankcase are joined together by synthetic rubber sleeves, which must be
d if there is any doubt as to their efficiency. In the case of the
” oil Eipe, a defective sleeve will be indicated by oil-leakage, because
#f the slight pressure in the pipe, but a faulty supply-pipe sleeve is more

1
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difficult to detect. As the delivery portion of the oil pump is drawing oil
from the tank, it can also draw in air past a defective sleeve, causing a

___ mogeewszas

N o
vawes <K a5 <0ILPUNP
COVER PLATE N L2 GAUZE FILTER

Fig. 1. THE LUBRICATION SYSTEM ON B.S.A. 250 c.c. C11G AND
C12 ENGINES
The C10L engine is similar except for the oil feed to the rockers.

tial failure of the oil supply to the engine. This will show itself by
causing a considerably reduced flow of oil back to the tank, which can be
detected after removing the oil tank filler cap while the engine is running.

B.S.A. LUBRICATION 3

I it is found necessary to replace the sleeves, th i
nece plac , the ends of the pipes should b
oot carefully in line, to avoid internal chafing of the sleevez I:md ev:ntuai

350 8TAR MoDELs. The flexible pipes are of armoured synthetic rubber,

;. MG 2. THE LUBRICATION SYSTEM ON THE B.S.A. 250 c.c. STAR

’Model {s C15 and there are the Sport Star Model C15S8S, a Trials

£ Star Model C15T and a Scrambles Model C15S.

~ d to short steel union pipes at both crankcase and oi
. oil tank. The
forrules on the ends of the rubber pipes are essential, and ensure a tight

it between the two pipes. Th i i
R Glsconnectsd. pipes ey must always be replaced if the pipes have
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In a dry-sump lubrication system, the oil being in constant circulation,
there is a gradual deterioration of its lubricating properties. This is due
to the oil being used over and over again, and to the impurities it collects
from the products of combustion.

For this reason the oil slowly becomes black in appearance, and should
be changed at regular intervals in order to avoid undue wear of the moving
parts. This is even more necessary in these days of high-detergency engine
oils, which carry the impurities in suspension. Not only must the oil be

RECOMMENDED ENGINE OILS

C10L, C11G, C12 250 Star

Summer Winter Summer Winter
Castrol . .} Grand Prix. XL XXL XL
Mobiloil . . D A BB A
Esso . . . 40/50 30 40/50 20W/30
Regent . .| Havoline Havoline Havoline Havoline

SAE 50 SAE 30 SAE 40 SAE 30
B.P. Energol .| SAE 50 SAE 30 SAE 40 SAE 30
Shell . . .| X100-50 X100-30 X100-40 X100-30

changed, but the filters in the system must be cleaned at the same time,
and the ball-valves kept in proper working order. Provided that these
simple tasks are undertaken at intervals of, say, 2,000 miles, the lubrication
system will function satisfactorily without further attention other than
replenishment of the oil tank as required.

The Oil Pump. This is, in reality, two gear-pumps in a common housing,
one pump supplying oil to the engine, the other returning the oil to the
tank, and over the years the design has proved to be extremely reliable.
Because of the fine limits to which the pump is made, it is strongly recom-
mended that it is not dismantled, unless it is proved to be at fault. Whilst
new gears can be fitted if required (and it will be necessary to specify the
engine numbers when ordering, because of changes in the gear tooth form
introduced with the 1957 models), it is preferable for a complete new pump
to be obtained, as these are specially tested for efficiency at the Works, a
procedure which the private owner cannot carry out.

I;rihlng the OIl Tank. It will be appreciated that oil flows much more
easlly when warm than when cold, so that the operation of draining the

B.S.A. LUBRICATION 5

tank will be simplified if it is carried out immediately after a run, when the
oil has reached its normal working temperature.

(C10L, C11G anD C12 MODELs. On all these machines the il tank is fitted
with a drain plug accessible from the offside, and it is, therefore, possible
(but not desirable) to drain the tank without disturbing the filter. Replace

Fic. 3. A TypicaL O TANK ASSEMBLY
The position and fixing of the oil filter varies with different models.

the drain plug securely and re-fill with 4 pints of the correct grade of engine
, (See “Recommended Engine Oils,” page 4.)
290 BTAR MopELs. When it becomes necessary to drain the oil tank, it is
i sable to remove and clean the filter. For this reason, a separate
. plug is considered to be superfluous, and on these models the drain
Py and flter are combined. First disconnect the flexible oil pipe at its
plon with the filter immediately below the tank, and then unscrew the
filter body mrrl);irng with it the ﬁauze sleeve. It is not advisable to use
or similar liquids for flushing out the interior of the tank, because
the possibility that some may become trapped in the tank and dilute the

L4




6 THE BOOK OF THE 250C.C. B.S.A.

new oil. Replace the drain plug securely and re-fill the tank with 4 pints of
the correct grade of engine oil. (See “Recommended Engine Oils,” page 4.)

Oil Tank Breather. It has been explained earlier that oil returning to the
tank contains air and provision has to be made for its release. In the case
of the C10L, C11G and C12 models, this takes the form of a built-in pipe,
its upper end well above the oil level, and its lower end protruding from
below the tank. Any restriction in this pipe will cause the pressure in the
tank to rise and may result in leakage of oil at the filler cap. In this event,

* insert a piece of stiff wire into the pipe at its lower end, and push upwards

until it is certain that the pipe is clear. A variation of this scheme is used on
the 250 Star machines. A very short breather pipe is fitted adjacent to the
filler and protrudes from the back of the tank, whence a flexible tube leads
any escaping oil mist on to the rear chain. The amount of lubricant reach-
ing the chain will be very small, and should not be regarded as an excuse
for failing to carry out normal chain lubrication. (See page 9.)

Cleaning the Filters. To ensure that only clean oil is fed to the engine,
every B.S.A. motor-cycle has a detachable oil filter fitted in the oil tank,
and only the constructional details have changed over the years. On the
C10L and C11G models of 195455, the filter body served a dual purpose
and retained the banjo union of the oil supply pipe, but for the 1956-57
models of the C10L, and the 1956-57-58 C12 machines, the filter was
entirely independent, and could be unscrewed from the lower offside of the
tank without disturbing the supply pipe connexion. The 250 Star filters
are constructed differently from any of the foregoing. With these models,
the supply pipe screws onto the base of the filter, and only after removal of
the pipe can the filter itself be unscrewed. (See ‘‘Draining the Oil Tank,”

age 4.)
P % second filter is carried below the crankcase and oil passes through the
gauze before reaching the sump. The latter is retained by four nuts, and
the gauze is at the centre of a “‘sandwich” on each side of which is an oil-
proof gasket for the prevention of leakages. On 250 Star models the
gauze filter is attached to the sump plate and is withdrawn with it.

It may be as well to give a reminder that after the filters have been
cleaned and the tank drained and refilled, some time may elapse before
the oil is seen returning to the tank.

Non-Transfer Valves. To prevent any likelihood of oil transfer, two ball
valves are fitted in the oilways. One of these is in the pump suction pipe
and is visible when the crankcase sump plate is removed for the purpose of
cleaning the filter. Examine the ball and make sure it is seating properly.
If it is stuck to its seating, it will be impossible for the oil to return to the
tank and a piece of steel wire should be inserted into the valve orifice to free
the ball. A second ball valve is fitted in the oilway between the delivery

B.S.A. LUBRICATION 7

pump and the big-end. Oil transfer is an unusual occurrence, but should
this arise on any of the C10L, C11G or C12 engines, first thoroughly clean
the ball and its seat, and if this is not effective replace the ball on its seat
and give it a sharp tap with a light hammer and brass drift to ensure a good
seating. Oil transfer had, in fact, become so rare, that when the newl

designed 250 Star was introduced, this particular ball valve was fitted on

FIG. 4. (Jeft) SPRING-LOADED NON-RETURN BALL VALVE IN THE
Crankcase (CIDL, C11G, C12)
(right) NON-RETURN BALL VALVE IN THE BASE OF THE GEAR-TYPE
O Pump

the insldc of the crankcase, and therefore does not require attention until
the engine receives a complete overhaul.

pass Valve. Used for the first time on a B.S.A. single-cylinder engine,
bearing has been incorporated in the big-end of the 250 Star, and in
80 avoid excessive build-up of pressure within the lubrication system,
Hal valve is fitted (see D, Fig. 2), which opens when a predetermined
has been reached, and allows the surplus oil to return to the
j0ase sump. On later models, the surplus oil is diverted to lubricate
dlatributor driving gears on its way to the sump. Although this valve
mes trouble as it is contmuous¥y washed with oil under pressure, it
checked occasionally, say, when the oil tank is drained, to make
that the ball is seating properly. On “scrambles™ engines numbered
449 to 2588 and from 3001, together with “Trials” engines from
'C15T-1320, the plain big-end is replaced by a roller-bearing, with-
oting the use of the by-pass valve.

THE MOTOR-CYCLE PARTS

Chaincase. There must always be sufficient oil within the
¥ chaincase, not only for the obvious reason that it is necessary for

s+
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8 THE BOOK OF THE 250 C.C. B.S.A.

the proper lubrication of the chain, but also to assist in dissipating the heat
generated by a high-speed chain. On the other hand, the friction material
used in the clutch (which is also in the chaincase) is such that whilst it
can function satisfactorily when covered with a light film of oil, it is not
designed to operate under conditions where it is flooded with oil. Too little
oil, therefore, will not lubricate the chain properly; too much oil may cause
the clutch to slip.

CI10L, C11G anNDp C12 MopkLs. The chaincase on these models is of
pressed-steel, with a special sealing gasket between the two halves, in order
to make an oil-tight joint. The outer half of the case carries the filler and
level plugs, and a drain plug is fitted in the inner half, which also carries a
sliding oil-seal to allow for movement of the gearbox for the purpose of
adjusting the primary chain. Attention to any leakage at this point will
necessitate dismantling the clutch as described on page 41. The oil level
requires checking, and replenishment carried out, if required, at intervals
of approximately 1,000 miles.

250 STar MopELS. The primary chaincase on these models is in cast
aluminium, the design being such that two of the screws in the lower part
of the perimeter act as level and drain screws respectively. Both are
identified by being coloured red, and the front one (which is also the
higher of the two) determines the oil level. An inspection cap is provided
on the chaincase for adjustment of the clutch, and this serves as the filler
plug. A small, non-adjustable metered feed from the back of the case
supplies a little lubricant to the rear chain, so that the level in the chaincase
can be expected to fall steadily. For this reason, the oil level should be
examined every 500 miles, replenishment with engine oil being made as
required. )

When this is done, the machine should be standing upright and on level
ground. Remove the level plug or screw, as the case may be, followed by
the filler plug, and add engine oil until it flows from the level hole. Allow
any surplus to drain off before replacing the plug or screw.

The Gearbox. Normally, the gearbox calls for little maintenance, apart
from ensuring that the correct oil level is maintained. This is important
because of the use of plain bearings used on one or other of the shafts.
The box should be drained and re-filled to the correct level with engine oil
every 2,000 miles, and this task is best undertaken when the gearbox is
warm after a run.

C10L, C11G anD C12 MopeLs. The gearboxes on these machines are
fitted with level plugs located in all cases at the rear of the box (see Fig. 17).
The filler cap is on the outer cover and is either a screwed cap or, in the case
of the C11G four-speed box, an oval inspection cap retained by two
screws. A drain plug (G, Fig. 17) is also fitted to all these gearboxes.

250 STAR MoDELS. Level and drain plugs are combined as a unit. The
level is determined by means of a stand-pipe attached to the drain plug and

B.S.A. LUBRICATION 9

protrudes vertically into the box. To check the level, remove the small
screw (K, Fig. 35), from the centre of the drain plug and if necessary
remove the filler cap (T) and add engine oil. When draining, it will be
noted that the stand-pipe is withdrawn with the drain plug (S).

It was eventually found necessary to raise the oil level, so that for engines
prior to No. C15-25462 and C15S8-2181, the procedure already given
should be carried out first, and then, after the level plug has been replaced,
add a further quarter-of-a-pint of oil. For gearboxes on machines produced
after the engine numbers given had been reached, the oil level was re-
adjusted by a design modification and it is unnecessary to add an extra
quantity of oil.

Front Forks. (C10L (1954-5 oNLY)). The forks on these models are not
of the hydraulic type and there is no method of adjustment. The only
attention required is regular lubrication of the fork sliding members by
means of grease nipples in the lower part of the fork leg. The annular
space between the outer member and the sliding member is filled with
grease and this should be maintained by a weekly application of the grease
gun to ensure smooth action of the fork. The lower end of the outer
member is fitted with a seal to prevent loss of grease and telescopic gaiters
are fitted over the exposed portions of the sliding members to prevent the
entry of foreign matter into the moving parts. Remove the gaiters and
clean and grease the sliding members at intervals of 3,000 miles.

ALL OTHER Mobers. The primary purpose of the oil contained within
each of the fork legs is not for lubrication purposes (although it also serves
this purpose), but as a damping medium for the telescopic action of the
fork. Attention to the forks is therefore dealt with under the heading
“Steering and Suspension,” page 84. '

Rear Chain. It is advisable to use the oil can at weekly intervals. Little
and often is the best policy, as too liberal an amount of oil may resuit in an
oll-spattered machine. At intervals of about 2,000 miles, it is beneficial
for the chain to be taken off and washed thoroughly in paraffin to remove
all dirt and grease. Immerse it in a tray of warmed graphited grease, altow
to cool and wipe off surplus grease. When replacing the chain, make sure
that the “hairpin” spring clip on the connecting link has its closed end

Inting in the direction of travel of the chain. This is important because

t .uarrfs against the chain becoming accidentally disconnected.

‘Grease-gun and Oil-can Lubrication. The points requiring an application
.8 the grease gun will be obvious on inspection, and other moving parts are
Jubrlcated by oil.

There are, however, several items worthy of special mention. Hubs on
.the CI0L and C11G machines should be greased at 1,000-mile intervals,
Two or three strokes of the gun is sufficient at any one time otherwise
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grease may reach the brakes. On the C12 and on the 250 Star, ball journal
bearings are fitted to the hubs and packed with grease on assembly. No
further attention is required until such time as the hubs are dismantled.

The brake cams on the C10L, C11G and C12 machines are lubricated
with oil, after moving aside a spring clip. One or two spots only are
required. Similarly, one stroke of the grease gun is all that is required on
the 250 Star brake cams. In both cases, if overdone, the lubricant may
find its way on to the brake linings.

The speedometer of C10L and C11G machines having three-speed gear-
boxes, is driven from the rear hub by means of a worm-drive, which should
receive two or three strokes of the gun every 2,000 miles.

The “swinging arm” pivot bearings are of bonded rubber on model C12
and require no lubrication, but on the 250 Star machines, regular greasing
is required at not more than 1,000-mile intervals., On the competition
versions of this model, it is preferable to grease this pivot before every
event.

The majority of machines are fitted with dual seats, but some C10L and
C11G models were supplied with saddles, in which case the nose bolt
requires weekly greasing. )

In order to prevent the hand controls from becoming stiff in action the
exposed cable ends should be oiled every week,together with all control-rod
joints. Also lubricate such items as the brake pedal shaft, rear chain and
central stand (250 Star).

CHAPTER II

GENERAL MAINTENANCE

A LITTLE regular servicing will pay handsome dividends, and make even
slower the slow process of wear and tear, which is inevitable in the moving
parts. Such maintenance will help to keep the engine at concert pitch, so
that it will respond to the twist-grip with its full power output, and regular
attention to other working parts will ensure sweetly running transmission,
quiet gear changes, accurate steering and so on. :

It is not, however, suggested that wholesale adjustments should becarried
out regularly, because in most cases nothing more than a check is required.
Indeed, continual adjustment of a particular item can only mean that
undue wear is taking place, and a reason for this should be sought.
Remember, too, that mechanical noise means wear, and should serve as a
reminder that some attention is required. -

Valve Clearances. The valves are operated by cams, acting through
tappets, direct onto the valve stems of S.V. engines, or, in the case of O.H.V
engines, through a train of parts comprising tappets, push-rods and over-
head rockers. A definite clearance between the valve stem and tappet,
or valve stem and rocker, according to engine type, is essential.

The cams are designed to provide correct valve timing with such definite
valve clearances and these should be carefully maintained, as a few thous-
andths of an inch departure from the manufacturers’ recommendations
will not only cause an appreciable increase in noise but will affect engine
performance. ,

With a machine which has covered an appreciable mileage, a pocket
may have been worn in the tappet head (S.V.) or valve stem, in which case
it will be impossible to measure the gap satisfactorily. Provided that the
depression is not too deep, the surface can be ground flat again, but other-
wise the component concerned should be replaced.

The valve clearances are measured by means of “feeler gauges.” The
elearances must be set in accordance with the figures given in Table I,
’lg 12, and always with the engine cold.

fore checking the clearances, take out the sparking plug, which will
enable the engine to be rotated much more easily by hand pressure on the
kickstarter, and then carry out the checking or adjustment in accordance
with the following procedure. Rotate the engine until the inlet valve has
jull closed, (when the tappet (S.V.) or push-rod (O.H.V.) is just free
enough to rotate), and adjust the exhaust valve clearance. Then rotate the

11
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12 THE BOOK OF THE 250C.C. B.S.A.

TasLE I. VALVE CLEARANCES

' engine again until the exhaust valve clearance is just taken up, but before
the valve actually starts to lift, and adjust the inlet valve clearance.

C10L C11G and C12 | 250 Star 250 Star 250 Star Trials
and SS.80 Scrambler
Inlet . .| 0-004 in, before | 0:003 in. before 0008 0004 in, before | 0-004 in. before
eng. 3562 eng. 10438 eng. 3001 eng, 1251
0012 in. from | 0:010 in. from 0008 in. from | 0-008 in. from
eng. 3562 eng. 10438 eng. 3001 eng, 1251
Exhaust .| 0-006in. before | 0-003 in. before 0-010 0-004 in. before | 0-:004 in. before
eng. 3562 eng. 10438 eng. 3001 eng. 1251
0-015 in. from | 0-012 in. from 0-010 in. from | 0-010 in. from
eng. 3562 eng. 10438 eng. 3001 eng. 1251

place carefully. Tighten the cover firmly.

CI0L EnGINE. Take off the tappet cover at the base of the cylinder
barrel, thus exposing both tappets. Apply a spanner to the tappet head A
(Fig. 5), and a second one to the locknut B, which must be slackened off.

FiG. 5. TAPPET ADJUSTMENT ON S.V. MopeL CIOL

Then hold the tappet stem with a spanner on the flats at C, and adjust
the head up or down until the space between the valve stem and tappet
head is just sufficient for the fecler gauge to enter. Now tighten the lock-
nut firmly against the head, and check the clearance again to make sure
that it did not alter when tightening the nut. Examine the cover gasket
which must be in a sound condition in order to prevent oil leaks and re-

C11G anp C12 ENnGINES. Removal of the rocker cover on top of the
cylinder head gives access to the rockers and their adjusting screws (see
Fig. 6.) Hold the adjusting screw B stationary by means of a spanner
applied to the flats, and with a second spanner, release locknut A. Rotate
the screw up or down until there is just sufficient space between the rocker
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arm and valve stem for the feeler gauge to enter, and re-tighten the locknut
against the rocker arm. Check the clearance before replacing the cover
and the gasket. Should the gasket be damaged it should be renewed.

FIG. 6. VALVE CLEARANCE ADJUSTMENT oN O.H.V. MODELS
C11G anp CI12

FiG. 7. VALVE CLEARANCE ADJUSTMENT ON O.H.V. 250 STAR
MOoODEL -

1]
250 STAR ENGINES. Adjustment of the valve clearances is carried out ina
similar manner to that described for the C12 engine, except that the feeler
uge is fitted between the adjusting screw and the yalve stem. (See Fig.7.)
rllpurate‘inspection cap is provided for each adjuster. -
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The Contact-breaker. Although the contact-breaker can be considered
to be part of the electrical system, the adjustment of the contact points gap
is described here, as it is a preliminary operation to that of checking the
ignition timing. The moving arm, carrying one of the points, is subject to
slight wear of its pad which bears on the cam (especially if the latter has not
received its proper lubrication), and also to possible erosion of the points
themselves. The points gap, therefore, should be checked at intervals of
about 3,000 miles, and maintained at the correct setting.

Remove the sparking plug to enable the engine to be rotated easily by
hand operation of the kickstarter, and turn it until the points gap B (Figs.

FIG. 8. CONTACT-BREAKER ASSEMBLY ON S.V. MopeL CI0L

8, 9 and 10), is at its maximum. Check with feeler gauge and adjust as
required to 0-015 in.

CI0L ENGINE. The contact-breaker unit is mounted on the timing cover
and enclosed by cap A (Fig. 8). The cap is retained by two screws and
after its removal together with the sealing gasket, the unit is exposed. To
adjust the points slacken the upper screw D (the pivot), and rotate the
lower screw (the eccentric), so moving the fixed contact mounted on its
adjustable plate. Re-tighten the pivot screw securely,

C11G anD C12 ENGINES. Access to the contact-breaker points is ob-
tained in the same way as for the C10L engine, and adjustment of the
points differs only slightly. Slacken the two screws D (Fig. 9), one of
which acts as the pivot pin for the adjustable plate carrying the fixed
contact. The other screw is for locking purposes, and operates in a slot in
the same plate. When the gap is correct, re-tighten both screws securely.

250 Star ENGINEs. The contact-breaker, together with its associated

\
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auto-advance mechanism, is in a self-contained unit,'mourgted above the
crankcase behind the cylinder. Move aside thp spring clip, (or central
screw on later models), and take off cover A (Fig. 10). The fixed contact

FiG. 9. CONTACT-BREAKER ASSEMBLY ON O.H.V. MopeLs C11G
AND C12

Fig. 10. CONTACT-BREAKER ASSEMBLY AND AUTO-ADVANCE
UniT ON THE O.H.V. 250 STAR MODEL

int i i the moving contact,
oint is attached to a plate mounted at right angles to t

gnd if adjustment is required, slacken screw D, move the plate until

adjustment is correct, then re-tighten the screw securely.
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Automatic Advance Mechanism. The contact points are opened and
closed by means of a cam on the driving spindle, gnd the relationship of
the cam with the spindle is controlled by means of a centrifugally operated
governor, located immediately below the contact-breaker unit. 'When the
engine is stationary, the governor springs draw the bob-weights to their
Inner position, where the timing is fully retarded and this is the normal

=

Fi1G. 11. ADVANCE AND RETARD MECHANISM ON THE S.V. MobEL
CI10L anp O.H.V. Mobers C11G anp C12

position for checking the setting. As the engine speed increases, the bob-
weights move outwards under the influence of centrifugal force, so pro-
gressively advancing the igntion timing, until it is fully advanced at normal
road speeds.

The bob-weights C (Fig. 10), and B (Fig. 11), must move freely, and this
should be tested by turning the cam to the advanced position, when the
weights will be fully extended outwards. If the cam is then released, the
springs should withdraw the weights to the inner, or retarded, positior;. If
the weights are seized in the retarded position, performance will be poor
the engine will overheat, and eventually the exhaust valve will require:
renewal. Lubricate the bob-weight bearings with a spot or two or oil—
no more—as over-lubrication may cause oil to find its way on to the
contact points, making starting difficuk.

CIOL, C11G and C12. To expose the advance and retard mechanism
remove the two screws C (Figs. 8 and 9), and detach the contact-breaker
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back plate complete with the unit. Models C11G and C12 are fitted with
Lucas equipment and experience with the C11G engine showed that
improved advance and retard operation could be obtained by a change of
bob-weight springs, the alteration becoming effective on engine No. C11G-
34426 onwards.

250 Star ENcINEs. When cap A (Fig. 10) is removed, the governor
mechanism is directly visible, and it can receive attention without further
dismantling.

Ignition Timing. Whenever the contact-breaker gap has been re-adjusted
the timing should be checked, because if the gap has been increased, then the
timing will have been advanced slightly or, conversely, retarded if the gap
has been closed. It follows, therefore, that whenever the ignition timing
is to be checked, the contact-breaker gap must first be examined and re-set
if required. Similarly, if the contact-breaker back plate on the CIOL,
C11G and C12 engines has been removed for inspection of the governor
mechanism, the ignition timing should be checked following replacement
of the plate.

Checking the timing is a straightforward operation, but one which
requires care and accuracy in measurement of the settings. It will be
necessary to turn the engine both forwards and backwards, and this is
made easier if top gear is engaged, and the sparking plug taken out (O.H.V.
engines), or the compression plug removed (S.V. engines).

Obtain a thin rod, such as a stout knitting needle, of such a length that
it will not fall into the cylinder when the piston is at the bottom of its
stroke, or foul the underside of the tank when the piston is at the top of its
stroke. Insert the rod through the plug hole so that the piston position can
be determined. Gently rotate the engine by hand pressure on the starter
pedal, until the piston has reached the top of its compression stroke, when
both valves will be closed. If either of them is open (and this can be
detected through the plug hole on the O.H.V. engines or by checking the
tappet position on the S.V.engine), the piston is on the wrong stroke, and the
engine must be rotated through one more revolution, i.e. the piston must
descend to the bottom of its stroke and then rise again to the top position.

Scribe a thin line on the rod level with some convenient point on the
engine, then withdraw it and scribe a further mark above the original one,
at a distance corresponding to the ignition timing given in Table II (see
page 19). Re-insert the rod, rotate the engine backwards by turning the rear
wheel until the piston has descended an inch or so, and then rotate the
engine in a forward direction until the upper mark on the rod rises to the
same point as did the original mark. This means that the piston is at its
correct distance before the top of its stroke (i.e. before T.D.C.). It is
essential to turn the engine backwards before bringing the piston to its
proper position so as to take up any play in the timing gears. If this pre-
caution be ignored, accurate ignition setting will not be possible.
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With the piston in this position, the contact-breaker points should be
just on the verge of opening. This is best determined by inserting a piece of
very thin paper (such as a cigarette paper) between the points. They will be
about to open when the paper can be withdraw with a gentle puli.

On the C10L, C11G and C12 engines, the position of the contact points
can be adjusted to give this condition by slackening the two screws C
(Figs. 8 and 9), and moving the plate slightly one way or the other, With

OVERLAP :
MUST BE EQUAL ON BOTH
SIDES WHEN POINTS ARE

BREAKING

F16. 12. IGNITION SETTING ON THE O.H.V. 250 STAR TRIALS AND
SCRAMBLES MODELS

(Not applicable after engine Nos. 3320 (scrambles) and 1530 Grials). See page 19.)

the 250 Star machines, it will be necessary to rotate the whole contact- .

breaker housing, which is free to move after its clip screw is slackened.
This screw is the rearmost of the two at the top of the timing cover,

When the setting is completed and all screws tightened again, repeat
the whole procedure, to make doubly sure that nothing became disturbed
while the operation was being carried out.

250 STAR TRIALS AND SCRAMBLES ENGINES. The “trials” and “scrambles”
engines are equipped with what is termed the “Energy Transfer” ignition
system, which calls for a different procedure when setting the ignition
timing. This system of ignition is more sensitive to accurate timing than
the normal coil ignition, and as a preliminary to the main operation, the
contact-breaker gap must be adjusted to 0-015 in.

Rotate the engine until the piston is at the top of its compression stroke,
then rotate the engine backwards, until the piston has descended about
1in. Turn the engine forwards again, to bring the rotor into the position
shown in Fig. 12. It is essential for the engine to be turning in a forward
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direction when the position is obtained, and if it is turned too far, it must
be reversed until the piston has descended by about 1 in., and the operation
recommenced. In this position of the rotor, the contact-breaker points
should be just about to open. ] ] ] )

A mid-season change on the 250 Star engines (including the *“trials”
and “scrambles’ models) introduced a new contact breaker-auto advance
unit, having a reduced range between full advance and full retaljd. This
resulted in revised ignition timings, and engine numbers when this altera-
tion became effective were 41600 (250 Star), 2585 (Sport Star), 3320
(Scrambles) and 1530 (Trials). o _

The method of checking or setting the ignition timing is as detailed
previously, except that the piston is 0-007 in. before T.D.C. instead of the
15 in. given in Table IL. If any difficulty is experienced in measuring the
new piston position it will simplify matters if an alternative method is used.
With the aid of a degree plate the crankshaft can be set at 5 degrees before
T.D.C. giving the above piston position.

TABLE II. IGNITION SETTINGS. FULLY RETARDED POSITION.

CI10L C11G, C12 250 Star
% in. T.D.C. before engine BC11G-34426 1y in. (0-062 in.)
& in. from eng. No. BC11G-34426 or
0-007 in.
See page 19.

The Sparking Plug. If the carburation is in correct adjustment, and the
engine in good condition, the sparking plug points and the interior of the
plug generally should remain clean. If the mixture is too rich (which should
also be indicated in heavy petrol consumption), a soft sooty deposit forms
on the points and interior of the plug. On the other hand, if a weak mix-
ture has been used for some time, the points become white in appearance.
If a fuel containing a heavy lead content is used, a greyish deposit may result.
A hard, black deposit which has to be scraped off the plug body, is an
indication of excess oil. This becomes burnt onto the plug and the remain-
der of the combustion chamber space, and is usually an indication that the

piston rings and cylinder bore are in poor condition.

If any of these deposits remain undisturbed, _the build-up_ of carbon
inside the plug body may cause the plug to short internally, with a conse-
quent adverse effect on engine performance. )

The plug, which cannot be dismantled for cleaning purposes, should l?e
¢cleaned and tested at intervals of 2,000 miles, on a sand-and-air blast unit,
which is available at most garages. After cleaning, make certain that the
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interior of the plug is free from oil and abrasive, before replacing in the
engine.

The correct gap for engines with coil ignition is 0-020 in.—0-025 in. and

is measured by means of a feeler gauge inserted between the points. Ifany °

re-setting is required, the gap must always be corrected by bending the
side or earthed electrode towards, or away from the centre one. Never

TasLE 111
Recommended Champion plugs—

CI10L Cl11G, C12| 250 Star 250 Star 250 Star 250 Star
SS80 Scrambles Trials

N8 L7 N5 N4 N3 N5

attempt to bend the centre electrode, as this may damage the insulation,
and lead to an ineffective plug.

Screw the plug in as far as possible by hand (especially necessary in the
case of aluminium cylinder heads), using a box spanner for the final
tightening.

Valve Timing. Normally, the valve timing cannot become disturbed,
because the camshaft is gear driven, and the gears are keyed to their
shafts. Consequently, it is rare for there to be any necessity to dismantle
the gear train. If, however, it becomes essential to remove and replace the
gears, it will be found that they are marked so that the teeth engage in their
correct relationship with each other, and automatically give the correct
valve timing (see Figs. 13 and 14). Access to the gears is a straightforward
dismantling matter, but there is rather more work involved with the 250
Star engines than with the others, because of the unit construction of the
engine and gearbox. Dismantling the timing case will also involve disturb-
ing the ignition timing, and with all engines, once the valve timing has been
set to its correct marks, it will be necessary to re-time the ignition in
accordance with the instructions given on page 17.

CI10L, C11G, C12 EnGINES. The camshaft gear drive is contained within
the timing case on the offside of the crankcase, and lies behind the contact-
breaker unit. First remove cover A (see Fig. 8), and then the contact-
breaker back plate (see page 16). This will expose the auto-advance
mechanism which is attached to the camshaft by the central bolt A (see
Fig, 11), via a taper diameter and a locating peg. Unscrew the bolt, but
as the spindle is still retained by the taper, it will be necessary to make a
simple extractor. The requirements for this are, a piece of 3/16 in. rod
3% in. long, and a 5/16 in., 26 t.p.i. bolt § in. long. Insert the rod into the

e
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hole, screw in the extractor bolt until it touches the end of the rod, when a
sharp jerk on the spanner will free the spindle from the taper. )
A mid-season change of design on the 1954 CI0L and C11G engines

* introduced a modified central bolt, which also acted as an extractor. As the

bolt is unscrewed, a resistance is felt after a few turns, and further unscrew-
ing will draw the spindle from the taper in the camshaft, so that it can be

F1G. 13. VALVE-TIMING MARKS FOR S.V. MopeL C10L anp O.H.V.
MopeLs C11G anp Cl12

removed when the bolt is completely unscrewed. All C12 engines were
fitted with this type of bolt. )

The timing case is held by six screws and two dowels, and after its
removal, the gasket, camshaft complete with gear, cam followers, etc. can
be removed. Whatever the reason for dismantling to this stage, examine
the cam followers, and if their contact faces at the camshaft are excessively
worn, they should be replaced with a later type incorporating contact pads
of a special material brazed in position. These are suitable for the O.H.V.
models.

Two points must be specially watched, when reassembling. The first
of these concerns the replacement of the timing cover. This carries an oil
seal which fits over the outer end of the camshait, and prevents oil leakage
from its bearing into the contact-breaker compartment. Great care must
be exercised to make sure that the lip of the seal is not damaged in any way,
and it must be replaced if there are any doubts as to its efficiency. The lip
of the seal must be facing the inside of the engine. The second point is that
the peg on the taper spindle must be lined up with the slot in the camshaft,
before tightening the central bolt. The timing cover gasket must, of
course, be in good condition to prevent oil leakage.
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250 StAR ENGINES. The timing gears are within the inner timing cover,
so that first of all the outer cover must be removed and this requires prior
removalof theexhaust system, gearchange pedal, and kickstarter pedal. The
exbaust pipe, incidentally, is a push-fit in the cylinder head, and may require
a sharp blow with a soft mallet to free it. The gearchange pedal is held on
to its serrations by means of a clip bolt, and the footchange lever by a

TIMING
MARKS

F1G. 14. VALVE-TIMING MARKS FOR THE O.H.V. STAR ENGINE
e The distributor retaining clip is shown at the top.

cotter pin, which must be driven out after removing the nut. The screws
round the edge of the cover necessitate the use of a special screwdriver for
their removal as they have recessed heads. It should be noted that when
the rearmost of the two screws at the top of the cover is taken out, the clip
retaining the contact-breaker unit is freed and hence the contact-breaker
itself is free to move, involving re-timing in due course.

The next-step is to disconnect the clutch cable, which is simply a matter
of depressing the lever, lifting the nipple out of its slot, and withdrawing
the cable and its adaptor from the rear of the cover. The thrust plunger
mounted on the lever carries a small ball, which can readily fall out and be
lost. It is advisable to remove the ball and put it on one side ready for
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Po-assembly, when a dab of grease will be found useful for holding it in
k mlctll.‘on. The kickstarter spring is operated by means of a tongued disc,
rotates with the starter spindle and is keyed to it by means of two
lel flat surfaces. Prise the disc off the spindle with the aid of a screw-
or similar tool, so that both spring and disc become free and can be
/ oved. The inner end of the spring is hooked over the end of the special
f jerew, which should not be taken out unless it is desired to remove the
. Mlokstarter stop plate on the inner face of the cover.
Attention can now be given to the small plate just behind the gearchange
Indle. This covers the pivot for the camplate, which operates the
ﬁwtor forks within the gearbox, and the camplate itself must remain
Ide the box when the inner cover is taken away. Remove the cover
te, withdraw the split-pin which retains the pivot in-position, and take
¢ tho latter rearwards. There now remains the camshaft nut, which is
d by means of a tab washer. This must first be straightened before
nut can be unscrewed, and the thrust washer and locating peg re-

The inner cover is attached to the crankcase by screws with recessed
rdl and when these have been removed, the cover can be taken off. This
80 operation requiring great care, to avoid unintentional removal of
components. Gently ease off the cover so that the camplate is not
bed, and at the same time thumb pressure should be applied to the
o ends to retain them in their normal positions. The timing gears
be exposed, and they are marked as shown in Fig. 14.
Jhen reassembling it must be remembered that the ignition timing
# be checked, in case it has moved following slackening of its clip
9 17) and also that the gearbox must be replenished with oil (see

Cleaner. Eventually, the elements in the air cleaner become choked
pestricts the air flow, resulting in a rich mixture passing into the

b Honce, peirol consumption will increase, the plug will require
more frequently, and if the cleaner is left undisturbed, more harm
i may be done to the engine. Therefore, dismantle and clean the
ly, the interval being based on the conditions of use—the

¢ the conditions, the more frequent should be the cleaning. Under
 gonditions cleaning should not be necessary under about 2,000

fore refitting into the air-cleaner body.

B11G Anp C12 EnGINgs. On the early CI0L and C11G engines,
as of the “‘pancake” type, and contained a felt element in zig-zag
d its periphery. The cleaner dismantles into its component
Pllowing removal of the centre screw.
pt ty&e. also used on the C12 engines, is dismantled by prising out
D at the rim of the cleaner, the element itself taking the form of a

k' The filtering element should be washed in petrol and thoroughly

R
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corrugated disc, comprising alternate layers of wire gauze and special |
fabric. This element was the subject of a modification early in 1956, being
replaced by another under Part No. 42-4591.

250 STAR ENGINES. An air cleaner is provided as standard equipment §
and is concealed within the fairing below the seat. Removal of the cover |

4
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FiG. 15. THE AIR CLEANER ON THE 250 STAR ENGINE

on the nearside of the machine gives access to-the cleaner, which is of
similar construction to that just described, and merely requires the circlip |
Q (see Fig. 15) to be prised out of position for the perforated cover and |
filter element to be released. 1

The Chains. To operate efficiently a chain must be correctly adjusted |
and the sprockets must be in true alignment. There must be a slight slack-
ness in the run of the chain, and it must be properly lubricated (see page
9). It must not be allowed to run in too slack a condition, otherwise the |
sprocket teeth will be subject to rapid wear, and worn sprocket teeth is a §
sure sign of a neglected chain. On the other hand, the chain must not be
too tight, as in this condition, it will be subject to overloading, and will also {
overload the sprocket shaft bearings.

It is normal for chains to stretch as the mileage of the machine increases, §
due to wear and tear, loading, and because of the variable torque delivered §
by the engine. All this means that there will be a steadily increasing
amount of slackness in the chain, and although “play” is essential within]
reasonable limits, it must not become excessive. The measurement of]
slackness in a chain is liable to misinterpretation, because even when aj
chain is absolutely taut, it is possible to strain it up-and-down slightly.
Slackness is measured by the total up-and-down play midway between,
the sprockets, and is the actual free play as felt by the finger tips.
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Adjustment of Primary Chain. All the primary chains on machines
described in this booklet are totally enclosed and run in an oilbath (see
age 7).
P élgl)_,, C11G anp C12 MopeLs. The chain slackness (sometimes called
chain tension, although the author feels that this is a misleading use of the
word “tension™), is adjusted by movement of the gearbox, usually rear-
wards. The gearbox mainshaft projects into the chaincase through a

Fi1G. 16. CLUTCH AND PRIMARY CHAIN ADJUSTMENT ON THREE-
SPEED GEARBOX MODELS

#liding seal, so that adjustment can be made without effecting the chaincase,

jARd it is unnecessary to remove the outer half of the case. )
B Unscrew the filler cap, when the top run of the chain can be seen, and its
ness gauged with the fingers. If adjustment is required, release the

rubox clamping bolts D (Fig. 16), in the case of the three-speed box, and

all probability, be too tight.

R ~(Gua30)

(Fig. 17) if a four-speed unit. Move the gearbox backwards and lightly
iten the clamp bolts. Now rotate the engine slowly by operating the
Okstarter (and with the sparking plug removed), pausing at intervals to
k the chain slackness, which should be % in. at the tightest part of the
. This particular part is specified because primary chains tend to
irregularly, and if adjusted at a loose position, the tightest part will,

If the adjustment is satisfactory, screw up the clamp bolts firmly but if
SAot, at the above procedure until the desired result is obtained. The
) mlts must be securely tightened, otherwise the pull in the primary
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chain may cause the gearbox to slide forward, thus slackening the front
chain, and overtightening the rear one. Having adjusted the gearbox
position, it will be necessary to re-adjust the rear chain (see page 26). ‘
250 STAR MODEL. The engine and gearbox are built in unit construction |
so that the engine shaft and clutch are a fixed distance apart, and because
of the short distance between the sprockets, there is no provision for any

F1G. 17. CLUTCH AND PRIMARY CHAIN ADJUSTMENT ON MODELS
WITH THE LIGHT FOUR-SPEED (GEARBOX

adjustment of the chain. This is of the pre-stretched duplex type, and isj
also “endless,” i.e. there is no spring link connexion.

On Scrambles models from engine No. 3001 and all SS80 engines, where
the chain is subjected to heavier loading, a slipper-type adjuster is fitted to
the lower run of the chain, and this should be set so that there is no more}
than } in. play in the top run. In no circumstances must the chain be taut.
First take off the footrest, which is fitted to a taper shaft and will require aj
sharp blow to free it after its fixing nut has been removed. This nut has aj
left-hand thread, and thus unscrews by turning in a clockwise direction,
Then drain the chaincase of oil, either by removal of the drain screw (sed
page 7), or by removing all the screws, when the cover can be taken off;
Two of the nuts which retain the alternator stator also lock the adjuste!
and after slackening these two nuts, the slipper can be re-set as required
Remember to replace the red screws in their correct position, and to re
plenish the case with oil (see page 7).

Rear Chain Adjustment. Excessive slackness in the rear chain is take
up by sliding the rear wheel spindle rearwards in the slotted fork endj
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until the correct slackness is obtained. On machines with rear suspension
(of whatever type), the travel of the wheel is not on a true radius centred
on the gearbox sprocket, and the chain slackness figures quoted are those
0 be used when the machine is on its stand, when the wheel will be at its
Jowest position.

UNSPRUNG FRAME MoODELS. These are the only machines fitted with
oam-type adjusters, which, when turned against their stops, not only move

REAR CHAIN
ADJUSTING CAMS

Mo. 18. REAR CHAIN ADJUSTMENT ON UNSPRUNG FRAME MODELS

whee! rearwards, but ensure that both sides move by exactly the same
and therefore keep the chain alignment correct (see Fig. 18).
It will be necessary to slacken the brake adjuster so that the brake
fot prevent free movement of the wheel, and the bolt anchoring
plate to the frame. Next release the wheel-spindle nuts. The
worm-drive unit D, Fig. 18, is locked by nut C, and this must
d, allowing the cable drive to re-align itself when the spindle
the wheel until the chain is at its tightest point. It will be
one end of the spindle has a square shank, to which a spanner
plied and turned slowly until the chain slackness has a total up-
) movement of § in. at the centre of the chain. Make sure the
ly against their stops and tighten the speedometer drive

owed by the wheel-spindle nuts—nearside nut first. It is
ant that the brake-plate securing bolt is securely locked; if
Joose and is lost, the brake cannot be operated. Movement of
lnvu-lably upsets the brake adjustment, and this will be a good
Y to roset the brake as described on page 30.
BUBPENSION MODELS. Adjustment of the rear wheel position on
lad with plunger-type suspension is similar to that for machines

i

-
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without rear suspension insofar as, first the brake adjuster D (Fig. 19)
must be slackened, then the two spindle nuts E, followed by the locknut of
the speedometer worm-drive unit (the latter when a three-speed box is
fitted). Here the resemblance ceases, because in place of cams, cycle-type
adjusters with eye-bolts are used at each of the spindle ends.

Again, rotate the wheel until the tightest point on the chain is found,

and tighten the adjuster nuts F, so that the wheel is moved rearwards |

F1G. 19. REAR CHAIN ADJUSTMENT ON MODELS WITH PLUNGER-
TYPE SUSPENSION

until the slackness of the chain is 4 in.. Take the greatest care to see that
movement of the wheel spindle is equal on both sides, to keep the wheel in
correct alignment with the frame.

Now re-tighten the spindle nuts and adjust the brake setting as described

on page 30. It will also be a good idea to check the wheel alignment (see §

page 30) as any mis-alignment will cause undue chain and tyre wear and
adversely affect the steering.

“SWINGING ARM” SUSPENSION MODELS. As with plunger suspension;
machines, cycle-type adjusters are used, but the main difference in the chain|
adjustment procedure is that the slackness should be appreciably greater,
namely 1} in. On all models, except the 250 Star, the brake shoe plate is
fitted with a slotted anchorage which is self-adjusting according to the
position of the wheel, but on 250 Star machines, the plate is attached to th
“swinging arm” by means of a link D (see Fig. 20), and the nuts at both
ends require slackening to enable the link to re-align itself in accordancg
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with the new position of the wheel. Tighten the link nuts firmly after the
chain adjustment is complete, because if the link becomes disconnected
the brake will become useless. Securely tighten the spindle nuts and re-
adjust the brakes as detailed on page 30.

Checking Chain Wear. Lay the chain on a flat surface, such as the top .
of a bench, and fix one end of the chain. Draw the chain out straight and

D E B C A

F10. 20. REAR CHAIN ADJUSTMENT ON MODELS WITH “SWINGING
ARM” SUSPENSION

the position of its free extremity. Now compress the chain, and
e distance between the two positions of the free end of the
) This is the amount by which the chain has stretched, and should it
8 2 per cent of the original length the chain should be replaced.
® of the stretch mentioned is equivalent to a compressed length
Miches being stretched to 102 pitches, or in the case of the primary
y &Itches being stretched to cover 51 pitches. A pitch is the distance
e centres of two adjacent rollers.
F B waste of money to fit a _nl%v chain to worn sprockets, and these
i be examined and replaced if*necessary. Remember, too, when the
bl refitted, to fasten the spring link with'its closed end pointing in the
0 of travel of the chain, i.e. forwards on the top run.

N
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Wheel Alignment. It has already been stressed that wheel alignment is of
great importance in preventing undue chain wear and in ensuring accurate
steering. Time spent on checking the alignment, following rear chain
adjustment or wheel removal is well worth while.

A simple gauge is easily made and with its aid, checking becomes quick
and accurate. A narrow wooden plank is all that is required, with one
edge planed straight, and pieces cut out to clear various portions of the
machine, such as the central stand. Apply the gauge immediately below
the silencer, and keep it in an horizontal position, when the straight edge
should touch each tyre at two points.

Brake Adjustment. Ideally, the brake shoes should be set so that they
are close enough to the drum for immediate contact when the brake is
applied, and yet sufficiently clear not to rub when the pedal is released. The
latter is importaat, of course, because if the shoes rub on the drum, it will
become excessively hot, and may even cause the hub grease to melt and
possibly run onto the brake linings. The greatest leverage is applied to
the shoes when the brake rod (or cable) and the cam lever on the brake
plate are at 90 degrees to each other, with the brake “on.” If the shoes are
worn sufficiently for the angle between the lever and rod to exceed this
figure, further life may be obtained from the linings by removing the cam
lever, and turning it back by one serration. This does not apply to the

front brake of the 250 Star, where the lever has a square, tapered hole, and |

should not be disturbed.

The rear brakes on all models have finger adjustment at the lever on the |
brake cover plate (D, Fig. 19, A, Fig. 20). Note that the knurled adjusting §

nut is specially shaped to fit the pivot pin, giving a self-locking action, so
that the brake cannot slacken off under road shocks.

The front brakes are also adjusted at the brake cover plate, but in this |
case, before the knurled finger adjuster can be unscrewed, the finger
locknut must be slackened off from the face of the cable stop. On the 250 |
Star only, the front brake is adjusted at the handlebar end of the lever, by a |

self-locking finger adjustment similar to that on the rear brake.

Replacing the Brake Shoes. The time arrives, inevitably, when the brake
linings will have become excessively worn, and it will no longer be possible

to adjust the brakes.

The wheel must obviously be removed from the machine (see page 31),4
and the brake shoe plate laid on a bench. Take off the cam lever A (Fig,
21), and press spindle B inwards slightly, allowing the shoes to become]
clear of the brake plate. The cam levers can be replaced on a new serration

if required, except the front lever on the 250 Star.

Now part the shoes a little by inserting a screwdriver between them af
the fulcrum pin C, and giving it a twist. A lever, D, can then be applied§
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between one shoe and the cover plate, and the shoe prised off the plate
until the spring tension is released, thus freeing both shoes.

Re-lining the shoes is a job within the scope of the amateur mechanic,
but one which is just not worth the time and trouble involved. B.S.A.
dealers can supply factory reconditioned brake shoes under the firm’s
grx;:hgnge-Replacement Service which is available to anyone in Great

tain.

Replacement of the new shoes need not be difficult. First lay the shoes
on the bench and connect the springs. Place the ends of the shoes in their
eorrect positions on the fulcrum pin and cam lever, but with the shoes
forming a “‘vee” between them, about 2 in. away from the brake plate.

Fi16. 21. REMOVING THE BRAKE SHOES

p With the palm of each hand on a shoe, press downwards and out-
until the springs pull the shoes into position.
| 8 added refinement, the fulcrum pin on the C11G (1955), C12 and
Mmodels is adjustable, so that when the cover plate and shoes have
flted into the drum, slacken the fulcrum-pin nut E (Fig. 20), and
408 cam lever in the normal way to expand the shoes in the drum.
will then move until the shoe pressure is equalized. Re-tighten
pin nut in its new position before releasing the lever.
: Removal and Replacement. Although there have been sever-
BB designs of front wheel on the 250 c.c. B.S.A. machines, only
hods of removal have been used, and each requires a different
uochnique. Front stands are not fitted to any of these models
necessary to place a box or other means of support beneath
P9, o raise the front wheel clear of the ground, when the forks
ly extended. -
1954-~5) MopeLs. First, disconnect the brake cable at its lever
plate. It is quickly detachable and if the cam lever is ted
the ‘ﬁbh will sufficiently slack for it to be withdrawn
{ In “tlu e-end, Unscrew the cable adjuster from the

-
il
4

will be disconnected from the wheel, Now o
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take off the two spindle nuts. The brake anchor plate, which is part of the

stage. The next step is to remove all the mudguard stay bolts at the fork
leg-end on the opposite side (i.e. the nearside of the machine). Raise the

this will provide sufficient clearance for the wheel to be withdrawn at an

FIG. 22. FRONT WHEEL REMOVAL ON 1956-7 C10L MODELS AND
1954 C11G MACHINES

special comment and is a matter of straightforward reassembly.

and will not affect removal of the wheel.

clearance for wheel removal.

cover plate, is slotted, and the slot is of such a size that the anchor plate |
cannot pass the fork leg-end and allow the wheel to be taken out at this

nearside fork leg, which means in effect, compressing the fork spring, and ‘

angle from the offside fork leg. Replacing the wheel does not call for any §

CI10L (1956-7) AND C11G (1954) MonbeLs. First disconnect the brake
cable at its lever on the brake plate as described in the previous paragraph,
but there is no need to unscrew the cable adjuster, as this is on the fork legj

The wheel spindle B (Fig. 22) is locked by the pinch bolt A, which is
fitted to the nearside fork leg only, and must be slackened. It is now
simply a matter of unscrewing the spindle and at the same time supporting
the wheel by hand, in order to take its weight off the spindie. The lattes
passes through the split bush C, which registers in the fork end, and wi
the removal of the spindle, the bush should be pushed outwards to provide

It is important to note that the spindle has a left-hand thread, and
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therefore unscrews by turning in a clockwise direction. When replacing
wheel, make certain that the brake shoe plate stud is located correctly
Its socket on the fork leg, otherwise the brake will be inoperative.

Mplacing the wheel also calls for special attention to prevent faulty

action. When the spindie has been replaced and tightened up, do not
#stighten the pinch bolt immediately. Re-connect the brake cabl;é, apply

4 23. FRONT WHEEL REMOVAL ON THE 250 STAR MODEL

e, and depress the forks two or three times to enable the nearside
#0 allgn itself on the spindle. When the fork action is satisfactory,

i :lnch bolt as a final operation.
B (1935) AnD C12 MobpELs. The method of removing the front
8 the same as that for the 1954 C11G models except that the hexagon
, B, is replaced by a tommy-bar hole, and the split bush C is

wheel is out of the forks, it will be noticed that a sleeve projects
P dontre of the brake-drum side of the hub and although it is a
the hub, if it accidentally receives a sharp blow it may be pushed
pterior of the hub. In this event, the sleeve can be retrieved and
d with the aid of the wheel spindle.

MoDELS. Disconnect the front brake cable at the lever on the
y Which requires removal of the split pin A (see Fig. 23) and
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pivot pin B.. Because the cable adjuster is on the handlebars, it is now
possible to withdraw the cable from its abutment C, in which it is a push-
fit. The wheel spindle is retained by caps D on the fork legs and as the cap
bolts are unscrewed, the wheel should be supported by hand, to avoid
damage to the threads.

The brake plate is prevented from rotating when the brake is applied,
by registration of the tongue E on the inside of the fork leg with a slot
formed on the plate, and it is most important to see that when the wheel is
replaced, the tongue is properly located. Another important point is that
of the wheel position, which must be such that the spindle nut F is firmly
against the fork end, leaving clearance at the opposite side of the hub. |
Tighten the cap bolts securely, and when replacing the brake cable,
examine the split-pin and replace if found to be faulty.

Wheel Bearing Adjustment. The majority of wheels are fitted with ball |
journal bearings, for which no adjustment is required, or even possible. |

Fi1G. 24. ADJUSTMENT OF HUBs wiTH CUP-AND-CONE BEARINGS

The exceptions are the C11G (1954, rear and 5} in. front, sprung and
unsprung frames) and the C10L (1956, front only.) ‘

These models have cup-and-cone bearings, the setting of which requires
great care to avoid damage to the ball tracks. Whilst adjustment can be
made with the wheel in the forks, the most satisfactory way of adjusting
the bearings is to takethe wheel out of the forks. Fig. 24 shows the adjust-
able cone B and locknut A. 'Unlock A and adjust the cone (usually ind
wards) until there is just perceptibie play in the bearings. Make sure the
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locknut is tight and re-check the setting. The cone must not be over-
tightened and when the wheel is replaced it should be possible to spin it
freely, and the slight play in the bearings should be felt at the rim.

Rear Wheel Removal and Replacement. As none of the 250 ¢.c. machines
Is fitted with a quickly detachable rear wheel, the first requirement is to
remove the rear chain. Disconnect the spring link, and unwind the chain
from the rear sprocket by gently turning the wheel. It will save time and
trouble if the chain be left in position on the gearbox sprocket, the loose
ends of the chain hanging down and resting on a cloth or other form of
protection from grit.
Next, unscrew the brake adjuster from the end of the rod, and if the
dometer is driven from a worm unit at the rear wheel, the cable can be
nnected at the point where it joins the unit, leaving the latter undis-

f @urbed on the spindle. When a four-speed gearbox is fitted to the C10L,

€11G and C12 machines, a cup replaces the speedometer unit and this, too,
@an remain untouched. Slacken the wheel-spindle nuts without actually
pmoving them from the spindle, and withdraw the wheel.

Take care not to disturb the setting of the chain adjusters while the wheel
la out of the frame and when the wheel is replaced make certain that the

1 ﬁl.mers are pressed firmly against the ends of the forks (or the stops, in

of cam-type adjusters). It is difficult to be certain that these have not

4 Moved and it will be advisable to check the chain slackness and the wheel
3 ﬂlcment, after the wheel has been replaced (see pages 26 and 30).

ith two exceptions, the brake shoe plate is slotted to accept a stud

k- sttached to the frame, so that the wheel can be either adjusted or removed

hout effecting its anchorage, and the slotted plate must be properly
jAPOated on the stud when the wheel is replaced in the frame.
i The exceptions are on the 250 Star (see below), and on the unsprung
s, where the brake plate is bolted to the frame. Make certain that
bolt is not forgotten after reassembly is completed. v
11G MopELs. These are the only machines on which the tail portion
rear mudguard is hinged to facilitate wheel removal. The rear stays
slotted ends, and once the nuts are released, the tail unit, complete
foar lamp and number plate, can be lifted upwards.
0 8TAR MODELS. Whereas all the other models have the rear brake
anchored to the frame by a stud or bolt, here a link is used (D, Fig.
fd this must be detached before the wheel can be moved.



CHAPTER 1III

THE CLUTCH AND GEARBOX

THE clutch is housed within the chainwheel mounted on the gearbox main-
shaft and is totally enclosed in the primary chaincase. It consists of
several annular discs, half of which are plain and are assembled alternately
with the other half, which carry pads of friction material. The latter plates
are keyed to the chainwheel and, therefore, to the engine (via the primary
chain), by means of tongues on the periphery of the plates. The plain
plates are keyed by similar tongues to the hub of the clutch, which in turn
is keyed to the gearbox mainshaft. When the clutch is engaged all the
plates are compressed together under the combined pressure of either
three or four springs according to model, and rotate as a unit. To dis-

on the outer plate which is pressed outwards against the spring pressure.

Both types of gearbox, whether three-speed or four-speed, operate on
the same principle. The “drive” enters the box via the clutch and the
mainshaft which are keyed together. Parallel with the mainshaft is the
shorter layshaft, and both of these carry three (or four) pairs of pinions,
having varying numbers of teeth and in constant engagement with each
other (hence the term constant mesh gearbox). One of these pinions is
extended through a sleeve to the rear chain sprocket outside the gearbox;

from the gearchange pedal, enabling different gear ratios to be obtained.

formed on the end face and known as “‘dogs,” register with holes in the

sleeved pinion connected to the final-drive sprocket.

36

engage the clutch, the plates are separated by means of a push-rod acting §

any pair of pinions can be selected by means of sliding forks operated °

Reference to Fig. 25 should make this clear. The pairs of gears are chosen |
by moving one of the sliding pinions along its shaft until special teeth, |

mating gear, thus causing them to rotate together. The sliding gear rotates
with the shaft on *“splines” (a series of parallel keys), and is moved laterally |
by the selector fork. First and top gears are shown, and in the former case .|
the layshaft sliding pinion engages a mating pinion, whilst the mainshaft |
sliding pinion is disengaged. For top gear, the layshaft sliding gear is §
disengaged and the mainshaft sliding gear is engaged directly with the

Adjustment of Clutch Operation. It is usually obvious when the clutch |
requires attention, by such symptoms as noisy gear changing, difficulty in
engaging gear quietly when at a standstill and a tendency for the machine {
to move forwards with the clutch disengaged. This means that the clutch is ;
not disengaging properly and is “dragging,” a condition usually caused by ;
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wear, or incorrect setting of the operating mechanism. Alternatively,
wear of the clutch plates may take up all the required clearance in the
gontrol mechanism and so cause clutch slip.

Previously, it has been indicated that the clutch is controlled by a push-
tod, acting on the clutch pressure plate, and the other end of the rod is
operated by a ball thrust pad, set in a cable-operated actuating arm. It is
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F1G6. 25. GEAR WHEEL DisPOsITION ON FIRST AND FOURTH GEARS
IN A TypicAL GEARBOX
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al that there is a small amount of clearance between the thrust ball
rod end, otherwise there will be constant pressure on the clutch,
B slip and wear. This same clearance means that there will be a small
‘ op free play (say 1/16 in.), at the clutch lever on the handlebar.

B-SPEED GEARBOX (1954-5 CIOL anp C11G) AND FOUR-SPEED
DX (1954-5 C11G). Access to the thrust ball and adjusting screw is
d via the inspection cover which is screwed in position on the
8d box, and on the four-speed box takes the form of a plate
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use of this tool will be even more important when tightening them

qu‘.hrwards. It now remains to depress the brake pedal and take off the
r‘ - . -

On all models, do not forget to replenish the chaincase with oil (page 7).

retained by two screws. The main operating lever is outside the gearbox,

and its shaft carries a much shorter lever inside. This in turn carries the
thrust ball adjusting screw B, (Fig. 16). Slacken the lock nut A sufficiently
to allow movement of the screw, and adjust with a screwdriver until there is }
just a trace of play between the push-rod end and the ball. Check this
clearance after the locknut has been tightened. Provision is made at C for
adjustment to the cable length, at the lower end of the cable at the
gearbox. '

Licur FOur-SPEED GEARBOX (1956-8 CI10L, C12). The operating lever |
is enclosed within the gearbox cover. Remove the inspection cap to expose
the slotted end of the lever, where there should be approximately 3/16 in.
between the back of the lever and the inside of the cover when the handle- |
bar lever is released, i.e. when the clutch is fully engaged. Any appreciable
variation from this figure means that the central pin D, (Fig. 17), must be
re-set until the correct clearance is obtained. The pin is actually the pivot
on which the lever hinges and, therefore, screwing inwards reduces the
clearance. Finally, adjust the cable slackness by the finger control behind
the cover, until there is about 1/16 in. of free play at the handlebar end of
the lever.

250 STAR GEARBOX. On the 250 Star the gearbox is in unit construction }
with the engine and the clutch operating arm is enclosed within the outer |
timing cover on the offside of the engine. No adjustment is provided at
the lever, and the adjustable thrust screw is situated in the centre of the |
clutch pressure plate on the nearside of the engine.

Remove the chaincase inspection cover, slacken the locknut and adjust
the pin with a screwdriver until all free motion is just taken up. This must
be done without the use of force, to avoid the risk of separating the clutch
plates. Before tightening the locknut, slacken the screw back half a turn
to restore the normal working clearance. This will automatically give a {
little free play at the handlebar lever, where still finer adjustment of the §
cable length is provided. Note that the operating lever on the offside must 4
not contact the inside of the cover when the clutch is engaged, and if there
is any doubt about this, the cover must be removed and the lever reposi-
tioned by alteration of both handlebar and thrust screw adjustment.

Clutch Spring Pressure (C10L, C11G, C12 MopELs). Spring loading is
etermined so that adjustment is unnecessary, and the three screws

be screwed up tightly. o
h::(l)dSTAR MODELS.P Tl%e f(};ur spring sleeve-nuts P (Fig. 27) are individu-
ally adjustable and normally each nut should be positioned so that the
underside of the head is about § in. from the fac_:e of the spring cup, yvhen
the plates are new. This figure is given as a guide only and it is a simple
Mmatter to vary it according to circumstances. It should be borne in mind
that if the springs are compressed excesmyely, the hangilebar levey will be
E BIff to operate and, alternatively, if the spring pressure is not sufficient, the

J will tend to slip.

' 'hmhthe same time th%t this adjustment is made, check that the plates run
rallel with each other when the clutch is disengaged, because if not, this
be one of the causes of clutch “drag” and noisy gear engagement.
Depress the clutch handlebar lever and operate the kickstarter, so that the
3 llfel rotate without turning the engine, when it can be scen whether the
j plates spin truly. If the plates wobble, the spring nuts must be adjusted
rately, until each spring exerts the same pressure and true running is

obtained.

ewing the Clutch Plates, Only partial dismantling of the clutch is
Mon:l':ary fgbr examination of the plz.tes, and both clutch bub and chain-
E wheel can remain in position on the gearbox mainshaft. Unscrew the
] g nuts, thus releasing the spring pressure, and remove the outer (or
1 ure) plate L (Fig. 27), which carries the springs and their cups. The
] tes should be extracted singly and drawn out as squarely as possible to
E Wvoid jamming on either the chainwheel or the hub. If any difficulty is
» rienced in removing the plates, a tool resembling the old-fashioned
 -Jutton hook should be made from a piece of wire.

i+ Bxamine the plates and if the steel ones are scored they must be replaced
idy new ones. Note that in the C10L, C11G and C12 clutches, one steel
te is thicker than the others, and this is the first to be inserted when
embling. The plates are-of equal thickness on the C15 clutches, but a
late is still the first to be inserted. As a guide to the amount of wear
ch has taken place on the friction plates of the C10L, C11G angl Q12
hes, the cork inserts were 3/16 in. thick (overall) when new. Friction
on the 250 Star (of which there are four) are fitted with friction pads
aded in position, and the extent to which they have worn can be gauged
. the fact that they were 1/32 in. thick wher} new. If the pads are exces-
ly worn, or glazed, or show signs of burning, they should be replaced.

Access to the Clutch. This is a straightforward dismantling operation, i
after first draining the oil from the case (page 7). Remove the footrests,
and on the C10L, C11G and C12 models, take out all the screws round the
rim of the case together with the two screws which secure it to the gearbox
shield (where fitted). The nuts for these screws are welded on and so:
cannot be lost. Take careful note of the positions of the washers and]
distance pieces for replacement purposes.

On 250 Star Models, the footrest is retained by anut having a left-hand;
thread and must be turned clockwise to unscrew it. The screws at the rim
of the cover require a special screwdriver before they can be released andj
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In the case of the cork inserts, new corks can be obtained, but will require
o machining to give a perfectly flat disc. '
‘ As the new friction plates will be thicker than the ones which have been
taken out, the clutch operation will require re-setting in accordance with
the details given on page 36.

Removal and Replacement of the Clutch. The first stage in dismantling

the clutch is described in the section dealing with the renewal of the clutch

8.

PhéTOL, C11G anp C12 MopELs. After the plates have been removed, the

next step is to disconnect the primary chain. Rotate the engine by means of

the kickstarter until the spring link is on the top run of the c‘:?alp gng

Opposite a recess in the back half of the case. Remove the “hairpin
Ing, when the link can be pushed through into the recess, specially

rovided for this purpose and for reinsertion of the link when reassembly

lace. .

?ﬁepclutch is retained on the mainshaft by two nuts, one behind and the
other with a washer in between. The outer nut has a lefi-hand thread and
thus unscrews by turning in a clockwise direction. The clutch centre is
mounted on a splined portion of the gearbox mainshaft, and can be with-
drawn without the aid of an extractor. The chainwheel runs on uncaged
#oller bearings and the removal should be carried out with great care to
make sure that the bearings do not fall out. As soon as the chainwheel has
besn moved sufficiently to enable two fingers to be inserted behl'nd it, the
large thrust washer at ‘the back of the clutch can be removed simultane-
Ol\ll‘l° , keeping the rollers in position. The split circlip, which was retained

the thrust washer, is also released. )

Now part the chainwheel and the clutch hub, taking care not to lose the
goller bearings of which there are 18. i .

It may be as well to dismantle the hub completely, in order to examine
the shock-absorber rubbers, and if the three bolts and the back plate are
temoved, the rubbers and the vaned centre will be exposed. If the rubbers
are In poor condition, the vanes and hub will sepa'rate eas1}y, but otherwise
the centre must be pushed out with the aid of a suitable drift. .

Reassembly of the clutch is a straightforward matter. Fit the halves
of the split circlip in position (a dab of grease will help here), and
teplace the thrust washer in position over them. Lay the clutch hub
face downwards and position the rollers carefully round their track on
the vane centre (again using a little grease to retain them in position), and
sllde the chainwheel into place over the rollers. Carefully fit the assembly
L o1 to the mainshaft and replace the first nut and washer. The nut must be
fiemly tightened to prevent any endwise movement of the clutch. Now add
L the outer washer and nut, remembering tha} this has a left-h?nd thread.
Replace the plates, the thick plain one be}ng the first to be inserted, and
POt the spring assemblies, tightening their nuts down firmly onto the
tance pieces. Connect the primary chain, making use of the recess in the
ok of the case for the insertion of the spring link, a}nd then check the
ation of the clutch (see page 36). When the chaincase has been re-
i bled replenish with oil to the correct level.

) 350 STAR MoDELs. Owing to the fact that the gearbox and clutch are
Bmilt in unit construction with the engine, rather more work is involved in

Clutch Shock Absorber. Situated in the hub of the clutch, the shock
absorber is a device which allows an initial limited amount of rotary slip
between the driving and driven members of the clutch. It consists of |

F1G. 26. AsseMBLY oF THE CLUTCH SHOCK ABSORBER RUBBERS

synthetic rubber blocks sandwiched between vanes, the rubber compressing |
under sudden loading, !

When the time comes for replacement of the rubber blocks, the clutch
must be dismantled completely (see page 39) and the old rubbers removed.,
Fitting new rubbers is not too difficult a task, but a little ingenuity may be |
required in the absence of special tools for the job. The vaned centre
should be held as if mounted on a vertical shaft and if a strip of steel
§ in. wide by 7% in. thick is clamped upright in a vice, the centre can be held
on this. (The size of strip for the 250 Star clutch centre should be 133 in. by
%in.) Next, place the hub in position together with the thick rubbers A,
correctly located as shown in Fig. 26. Turn the hub so as to compress the
rubbers slightly and slip the thinner rubbers into position. The hub can be |
turned if an old clutch plate is converted into a “spanner,” by the addition |
of a lever about 12 in. long. Replace the back cover plate B, together |
with the bolts, and in the case of the 250 Star Model clutch add the front
cover plate which is held by four screws. J

A mid-season modification to the 250 Star clutch shock absorber was |
introduced at engine No. 41778, and at engine No. 3028 for the Sport
Star, SS80. Eight rubber blocks of equal thickness superseded those of |
two different thicknesses and the vaned components were modified to

suit. The new shock absorber unit remains interchangeable with the §
previous type.

Ly
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J ; dismantling the clutch. Having reached the stage of removing the primary nut is being unscrewed. Draw the rotor off the shaft and take out the key
‘ 3 chaincase cover and of removing the clutch plates as described under to avoid its being lost. . ‘

| ! “Renewing the Clutch Plates,” page 39, the next task is to detach the engine | The next step is to dismantle the clutch plates as detalleq under “Renews

* ; sprocket, chain and chainwheel, as a unit, because the chain is of the | Ing the Clutch Plates,” page 39, which will leave the chainwheel and hub

: “endless” type, and is not fitted with a spring link. This involves taking off | still in poition. The centre sleeve on which the clutch is mounted is hold on

the alternator, and its leads must first be disconnected outside the case at the mainshaft by a taper and locked to it by the centrdl nut. This, in tum,

the snap connectors, which simply pull apart. Make a note of the cable Is locked by a washer having a tab bent over one of the ﬂ.ats of the nut,

colours, and draw the lead through the grommet in the back of the case. | Straighten the tab and unscrew the nut. As before, if there is any difficulty

The stator, i.e. the stationary portion of the alternator which carries the
coils, is retained by three nuts and washers E, (Fig. 27), and with these out

FIG. 28. USING AN EXTRACTOR TO WITHDRAW THE CLUTCH FROM
THE GEARBOX MAINSHAFT (250 STAR)

F1G. 27. THE ALTERNATOR AND PRIMARY DRIVE ASSEMBLY ON THE BB  Inreleasing the nut engage top gear and apply the rear brake, while the nut
250 Star ' Is being unscrewed. Note that the washer has another tong.ue'enflgin'
All other models are similar in construction. . with the hub and it must be reassembled in the same way. Similarly, the

thick washer exposed when the mainshaft nut is removed is recessed on
one face, and must be fitted with this face outwards. Next, withdraw the
clutch push-rod from the centre of the mainshaft. .
It now remains to free the clutch centre from the taper on the mainshaft
L and provision has been made for this by the addition of a thread to take an
b extractor (see Fig. 28). The body of the extractor should be screwed inte
the centre sleeve as far as possible and the bolt then screwed in until i
. touches the end of the mainshaft. A sharp blow on the spanner appliedte
§ the bolt will free the clutch from the shaft. The extractor is B.S.A, Pas{
 No, 61-3583 and using it as a handle, the clutch, primary chain, and engine
Iprocket can be drawn off together, and laid on the bench with the ex«
PPiactor uppermost. Unscrew the extractor, and lift out the clutch hub
j gontaining the rubber shock absorbers. This can be dismantled, fitted with
L W rubbers if required, and reassembled as detailed in the section *“Cluteh
ihock Absorber,” page 40. i

of the way, the stator can be taken off. A point to note here is that as the ,
fixing holes in the stator are symmetrically disposed, it can be replaced the
wrong way round. The correct method of assembly is with the lead on the -
outside of the stator. All Sport Star and Competition Models from |
engines No. C158-3001 are fitted with a chain tensioner pivoting off the |
stator studs, so that once the stator itself is removed, the tensioner can be
taken out. Make a careful note of the disposition of the distance-pieces.
The rotor, i.e. the inner rotating portion of the alternator, is keyed to the §
engine mainshaft and locked endwise by nut C, which in turn is pre- }
vented from becoming loose by the locking washer B. Straighten the tab of
this washer and unscrew the nut which has the normal right-hand thread. }
It may be difficult to prevent the engine from rotating while releasing this
nut and in this event, engage top gear and apply the rear brake while the
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Reassémbly of the clutch and the alternator does not present much |

difficulty, buf there are one or two items worthy of special mention. When
the clutch centre and the rotor were drawn off their shafts, driving keys
were exposed, and it is important that these are not omitted, otherwise, in
the case of the clutch, the drive will be transmitted solely by the interference
fit of the centre sleeve on the mainshaft taper, and as a consequence the
shaft may be seriously damaged. :

Further, when the rotor is replaced on its shaft, the recessed face must
be to the outside. The stator leads must also be at the outside at the top.
The air gap between the rotor and each of the stator poles should be equal
and on no account must these parts be allowed to make contact.

A most important item is that of the clutch mainshaft nut. Although
this must be tightened firmly, over-tightening may cause the clutch to drag,
and for this reason, the nut should be tightened with a torque spanner set to
65 Ib-ft. Few private owners possess such a tool but, if the homely spring
balance is applied to the end of the spanner, and the pull measured by this
means, a satisfactory result can be obtained. It is perhaps as well to
remember that 65 ]b-ft, represents a 65 Ib. pull on a spanner 1 ft. long, or
130 1b. on a spanner 6 in. long, so that a simple calculation will give the
poundage for any length of spanner. For accurate readings, the Spanner
and the direction of pull of the balance must be at 90 degrees to each other.

In addition, the thick washer beneath the mainshaft nut must be placed
in position with the recess outwards, and the special tongue on the tab
washer must be fitted into the clutch hub.

Now replace the push-rod. There are four friction plates in the clutch
alternately spaced with plain ones, and one of the latter must be replaced
first. The pressure plate will then operate against the outer friction plate.
Adjustment of the spring pressure and the clutch operation have already
been described in previous sections and reference should be made to these.
When the chaincase cover is being replaced, the red screws must be put
back in their correct Pplaces, and the chaincase replenished with oil to the
proper level,

THE GEARBOXES

In the following sections details are given of the dismantling and re-
assembling of the various gearboxes used on the 250 c.c. models, and ]
Notes are included on the replacement of the kickstarter and gearchange |
springs for those who merely wish to replace either of these items. For the |

private owner it will usually be much more convenient to carry out any

dismantling without removing the gearbox from the frame, because, as a 4
rule, only partial dismantling is required. The possible exception to this is §

if attention is required to the sleeve pinion bearing, but even here the job

can be done satisfactorily with a little care. It is, of course, preferable to |

have the gearbox on the bench, and the time and trouble taken in removing

it, will be amply repaid. If such attention is required it will mean that the 3
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inner half of the primary chaincase will have to be taken off involving the
prior removal of the alternator and engine sprocket.

ing the Chaincase (Inner Half). C10L, C11G anp Ci2 MODE{..S.
Relt?cl)l\ll?:ﬁg mainshaft nut and lock washer, followed by the statgr reta:)nﬁ:
ing nuts (see 250 Star Models, page 41). The stator can then be ga:vn of
its studs but if this proves to be dlfﬁcult,‘ insert a screwdr}vel;h into d
chamfer at the back of the alternator housing and gently prise e_:ltlaﬂclyr
free. The rotor can be removed from the mainshaft next, togethmi1 wi bt ;
dished oil-flinger disc, leaving the sprocket on the mainshaft. If the cdu t;
has been dismantled, the primary chain will be out of the way an.t‘ e
sprocket can be pulled off the mainshaft. If .the qham 1s_st1_11 in pc?skl1 ut)ﬁl,
operate the kickstarter gently until the spring link coincides “il't th:
recess in the back of the case and detach the spring link, so uncmlxp mg the
chain. The alternator back plate, together with its retaining bfg ;:1 anh he
three distance-pieces, can now be taken off and the inner half of the cb allg
oase drawn away from the crankcase after unscrewing its retau(:im}% ];) -
On earlier models four studs were employed instead of three alg ht e ar‘;x ¢
glate was retained by two nuts. Careful note should be made of the asse:

n N - .
b{?\??tcllluzllcfhe gearboxes it will be assumed that the dlsmzmtl(;ntga ic;fdtl}e
timary chaincase and clutch has already been carried out as eb e hg

E::vious sections, and the stage Illlasf tbeen rea:lched where the gearbox
i and the bare mainshaft exposed. .
I‘?oltseotllall:l:i limited number of machines was produced employing a brta;s
shield behind the stator in conjunction with a plain steel wa§h§r on‘bede
mainshaft, instead of the dished disc. Removal of the clutch 131 escg X
In the appropriate section. The 250 Star Models employ an enk t:SS c zu:ii
| 00 that the clutch chainwheel, primary chain, and engine sprocke m\.is f
: be removed together, and this is iel:talled in the section “Removal an
' of the Clutch,” page 41. ‘
] lci:f{e;rmlggxgn-spmb GEARBOg (g1956—8, CI10L AND C12).‘ To dtqmqntle—;
E remove the drain plug from the gearbox and while the oil is dramé?g, s:d
f the gears in the neutral position, disconnect the speedometer cable a d
yemove the nuts and screws retaining the outer cover. This is posxg‘ox:le'l
two dowels and may require a sharp tap with a mallet to free 1t.f 4 s the
fover comes away, the clutch operating lever will fall free, as its 1:1 cru{r:
kgin is set in the cover and the kickstarter lever will swing forwar tas i
es free of its stop. It is not necessarytto ll;emovlz :égler kickstarter or
edals unless their springs are to be rep . )
If thzngg:agchange centralizingpsprig}xg requires removal, sla'ckelll1 the c};p
DIt on the lever, and remove it from its spindle together with t g circlip
hind it. The gearchange mechanism can then be withdrawn and a ?ew
slipped into position. At the same time examine the operating claw
&eck that the ends are not unduly worn.
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To replace the kickstarter spring, take off the i "

X Spring, ¢ pedal which becomes free

gn its shaft when tl}e cotter pin is driven out, and withdraw the quadra:t.

C ;1;0;:32 :nfdt?e ermtg hooks round the end face of the quadrant and the
erminates in an eye fixed to th i i

screws through the cover and l)llas a ¢ outside, The)ssct Pin, which

stop is fixed to the inner cover an

end of the quadrant spindle. The latter is threaded } in. B.S.C., and by
using a suitable bolt as an extractor, the spindle can be withdrawn.

The gear selector forks A and D (see Fig. 29) are carried on a shaft
secured to the gearbox shell by a grub-screw, located on the sleeve pinion
boss behind the sprocket. The screw will require a long screwdriver, as it
s shielded by the chaincase and other items, and with its removal the shaft
can be taken out. This permits the gear cluster, forks and layshaft to be
withdrawn, so that the only other components remaining are the sleeve
pinion and the camplate. The latter can be pulled off its pivot pin, but note
that its spring-loaded pawl will be suddenly released unless held back.

To remove the sleeve pinion, straighten the lockwasher and undo the
sprocket retaining nut. Application of the rear brake will prevent the
sprocket from turning, as the nut is unscrewed. Disconnect the rear chain,
remove the sprocket, and drive the sleeve pinion through its bearing and
into the gearbox, by means of a mallet. Take care not to damage the oil
seal during this operation. On the other hand, if it has shown signs of
leakage, prise out its retaining circlip and replace the seal with a new one.
If the mainshaft bearing is to be replaced, then the circlip and seal must be
removed and the bearing tapped out from inside the box, with the aid of
a suitable punch. The shell should be warmed before carrying out this
operation, by wrapping in rags which have been immersed in hot water
and wrung out.

Wash all parts thoroughly in paraffin and examine for wear. Note
ollpecially that the hardened thrust washer at each end of the layshaft (see
Fig. 29), must be in good condition to prevent excessive end play. Differ-
ont thicknesses are available if required. Having decided on the parts to be
c ~ . replaced, the process of rebuilding the gearbox can commence.
¢ 111‘;“;1; gl:)S}ltll‘;d rflr;m 13;? centre of the mainshaft and unscrew the nut on 3(eassemblyl.’ Once again, warmg the ggearbox shell, and press the main-

inshaft, so releasing the kickstarter ratchet assembl  ghaft bearing into position. Great care is necessary here to ensure that the
- L bearing is inserted as squarely as possible, to avoid jamming and damaging
d L the housing. Refit the oil seal and its circlip, and insert the sleeve pinion
Into the bearing from the inside of the box. Drive firmly into position.
Blide the sprocket very carefully into position to prevent damage to the
#eal, and replace ine rear chain. Refit the locking washer and tighten the
ping nut securely. Be sure to drive the locking washer into one of the
slots in the ring.  The camplate is next to receive attention. Insert the pawl
#pring into position and raise the pawl, to allow the camplate to be replaced
on its pivot. Set the pawl and plate in the first-gear position. There are
five notches on the camplate, three of which are close together. The end of
these is the first-gear position.
L Replace the layshaft with its two innermost gears in position, and the
st washer in its correct place.

Mount the mainshaft selector fork A (see Fig. 29), on its shaft, fitting the
Hatter loosely in position in the gearbox shell, while the fork is positioned

th its operating peg in the groove in the camplate. Put the mainshaft

locknut outside. The quadrant return
d need not be disturbed. Remove the

THRUST/
WASHER

Fic. 29. GEarR CLUSTER IN THE LIGHT Four-speeD GEARBOX

its pinions. The layshaft gear and thrust washer can also be r:

mainshaft can be tapped out of its bearing, leaving the tv:(l)n (])J‘iﬁg).ns '-
position and these can be pressed off afterwards if required. If either th
ball journal bearing or needle-roller bearing needs replacement, warm th
cover and push out. Note that the former type of bearing first Tequire
removal of its retaining circlip. The speedometer drive cannot be taked
out until its bush is free, and this is held by a securing nut and a retainin|

pin on the outside of the box. In mid-1958, a sealing ring was add

: y ed to th

bush to prevent oil leaks, and when replacing the bl.glsh, gc:are is requir:d Y

ensure that the sealing ring is not harmed. 4
The gear control quadrant is also carried by the inner cover and if this

to be removed, first press out the gearchange spindle bush to expose th
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mainshaft and at the same time the speedometer worm drive must engage

with its mating pinion on the layshaft. -
It will also be advisable to remove the inspection cover to make sure that

the clutch operating lever is correctly positioned. Reconnect the speedo-

meter drive and be certain to replace the drain plug. Refill with a recom-

mended grade of lubricant (see page 4).
THREE-SPEED GEARBOX (C10L, C11G (1954-5) MoDELs). To dismantle—

tremove the drain plug and disconnect the clutch cable. While the gear-

box is draining, slacken the pinch bolt on the gearchange pedal and draw it

sliding pinion B into position on the fork, and add the slidi ini
. e slidin ]
on the layshaft. Carefully withdraw the selector fork shaf%. plggmthce
layshaft selector fork D and engage its operating peg in the groove on the
:;:ial.lrll;ptliagt;:,i A_%axln retplace thbe fork shaft through the two forks, but this |
en its locatin - i i ' into |
the sheth s g grub-screw, making sure that it fits properly into |
Slide the mainshaft (complete with its two outer pinions) i iti
ide t A ns) into
turning it gently to enable the splines on the shaft tg line ui) withpt(})lsg;leo?r; ,

Fi1G. 30. SETTIN
G THE GEAR-CHANGE QUADRANT F1G. 31. GEAR-CHANGE MECHANISM IN THE THREE-SPEED GEARBOX

1 .Qﬂ its shaft. Drive the cotter pin out of the kickstarter crank, and remove
t also.
-+ From beneath the gearbox outer cover, unscrew the housing carrying
1the pawl plate plunger E (Fig. 31), which can then be removed complete
- with its spring. Next, undo all the nuts and screws retaining the cover and
ap {t off with a wooden mallet, at the same time holding the gearchange
Indle so that the mechanism it carries inside the box is retained in
osition. With the cover out of the way, unscrew the plunger and housing
D from the inner cover, thus releasing the gearchange mechanism assembly.
comprises three main components, the operating plate D, the pawl
er plate G with spring and pawls J, and the selector quadrant H, all of
Alch can be dismantled and the spring replaced if necessary. Note that
right-hand tongue of the pedal-return spring passes to the left of the
§ and vice-versa, thus overlapping each other.
,The inner cover is held by three bolts and after removing these, the
Jver can be drawn off the long gearbox studs complete with kickstarter
drant. The cover is dowelled in position and may require tapping off

—

the sliding pinion. Now add the la ini i
_ . ! layshaft pinion E and its thrust washer. |
:Ili?lti; gﬂi:;r saixs }?e .ca:mplagﬁ Is set in first gear, the dogs on the face o; tire:
aft pinion will engage in hol ini

regl};ce' the clutch puctred gag es on the face of pinion E. Now
e inner cover i.s now ready for replacement, but before it is hed |
h:me and the securing nut fitted, a new paper joint should be addgiusagg ]
the selector quadrant must be set in the first-gear position, i.e. the red
;Pot 3on the cover must register with the red spot on the quadrant, (see 1
1%.f 0). This is extremely important, otherwise the gear engagemen’t will 4

not function properly. As the cover is fitted, the quadrant will be felt to
engage with its mating pinion on the back of the camplate. 1
thiIs{g:Zisemble tlllle kickstarter ratchet mechanism and lock up tightly, as
washer.es up all the end-play in the mainshaft, and secure with the tab !
The outer cover, complete with gearchan i i ‘
s ) ge mechanism and kickstarter |
can be replaced next, using a new paper joint, and this will require :xt: ‘
care because the kickstarter quadrant has to engage with its gear on the




50 THE BOOK OF THE 250 C.C. B.S.A.
with a mallet. If it is necessary to fit another kickstarter spring, unscrew ity
fixing pin in the cover, and drive the quadrant through the two stop plates|
towards the inner face of the cover, taking care not to damage the cork]
washer. Any oil leakage at this point should be rectified by a new washer.
Check also that the rubber stop is in good condition.

The gear selector fork shaft is grooved at its inner end and is prevented|
from moving endwise by a retaining pin, and after removing its covering
plug on the top of the box, a  in. B.S.F. bolt can be used as an extractor]
to remove the pin. Draw the clutch push-rod from the centre of the main
shaft. The next step is to withdraw the mainshaft with its sliding gear, thej
layshaft gear cluster, and the selector shaft with its forks, in one operation,]
The layshaft will remain in position, as it fits into the back of the gearbox]
and is locked by an external nut and washer.

The sleeve pinion is still in position, and before this can be removed]
the sprocket must be taken off. Straighten the locking washer securing thef
sprocket lock ring, which can then be unscrewed. If there is difficulty in|
preventing the sprocket from rotating, apply the rear brake, and once the]
nut is removed the chain can be disconnected. The sprocket can now be
drawn off the sleeve pinion and the latter driven from its bearing with thef
aid of a wooden mallet, into the gearbox shell.

If the ball race is to be renewed, warm the box and tap the bearing from
its housing, into the gearbox. This will leave an oil seal exposed, whicy
should be replaced if there is any doubt as to its efficiency. It must be
fitted with its recessed face towards the interior of the box.

Turning now to the gear cluster, the mainshaft sliding gear literall
slides off the mainshaft and also the kickstarter ratchet assembly when it
thin end-nut is unscrewed. This nut has a left-hand thread and therefore is
turned clockwise to unscrew it. Fo remove the remaining pinion on the
mainshalft, the retaining ring in its recessed face must be split with the aid
of a chisel, so that the ring may be removed in two portions. (The ring i
especially notched for this purpose.) The inner ring is already in two
piecels and may be extracted with a sharp instrument, such as a knitting

needle.

To dismantle the layshaft gear cluster, the large pinion must be removed
It is a press-fit on its pinion sleeve, but can be removed by holding the
gear in a vice using soft-faced clams, and tapping out of position with &
piece of hard wood slightly larger in diameter than the phosphor-bronzg
bearing. The selector forks can be removed from their shaft, if the lattey
is held in a vice and the pegs which operate in the cam grooves are drivej
out with a suitable punch. The forks are not interchangeable and thef
respective positions should be noted carefully. The pegs fit into taper ho
and as they are also lightly riveted over, will be firmly in position. The
must be equally firm when replaced. ]

Reassembly. As when dismantling, the case must be warmed before tig
bearing is replaced and remember to insert the oil-seal shim first. Talg
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eare to insert the bearing as squarely as possible to avoid jamming and so
damaging the housing. Fit the sleeve pinion through the bearing from
Inside the gearbox and be sure the shim is not omitted from between the
bearing and the face of the pinion. Replace the sprocket on the splines
of the sleeve pinion, couple the rear chain, and then tighten the lock ring
securely. Make certain that the locking washer is turned over into the
tecesses in the ring. ] )

If the selector forks have been removed, it will be essentlg.l to use new

gs for the cam grooves, to enable light riveting to be carried out satis-

torily. . )

Now replace the small pinion on the mainshaft, fit the two halves of the
Inner retaining ring, and tap a new ring into position. When this operation

)  W—
V7 p B

HANL

FiG. 32. GEAR CLUSTER IN A THREE-SPEED GEARBOX

ls completed the pinion must revolve freely on the shaft. The kickstarter

atchet assembly can be put on the shaft again, and a reminder must be
ven that the securing nut has a left-hand thread. )
Turning next to the shafts, reassemble the sliding pinion on to the main-

ghatt with the fork groove farthest from the small Pinion whigh_ has jl}st
j boen replaced. Put the layshaft sliding pinion on to its sleeve pinion, with

the fork groove nearest to the pinion and press the large gear on to the

: hexagon end of the sleeve.

Pair the layshaft and mainshaft gear clusters together, fit the selector

s into their respective grooves, the outer fork engaging with the main-
sliding pinion and the inner one with the layshaft sliding pinion.

Inter the cluster into the box, the mainshaft peqetratlng the pinion sleeve

t, followed by the layshaft gears on to their shaft, and the selector

ft. The latter must be correctly located in the gearbox shell when the

aining pin can be added and secured by its covering plug and locking
her.
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With a new joint washer in position, tap the inner cover home and
secure it by a bolt on each side. Examine the mainshaft and layshaft fod
end play. This can be detected in the mainshaft by grasping its exposed
end and endeavouring to push it in and out. It should be free to rotat|
easily but without end play, which can be taken up by the addition of 4
shim under the head of the mainshaft plain bearing in the cover. Layshafg
end play can be detected by endwise movement of the kickstarter spindle
If it exceeds 0-005 in. suitable shims must be fitted between the kickstarter,
quadrant and the inner face of the cover. When the clearances are correct
tighten all three bolts securely, and then return the clutch push-rod into;
position.

The gearchange mechanism is next to receive attention. Replace thel
central quadrant in its bearing and—most important—make sure thatj
the *“timing” marks on the selector shaft gear N (see Fig. 31), and on the
quadrant, coincide. Fit the spring to the pawl carrier plate G, it being]
essential to fit the right-hand tongue of the pedal-return spring to the left of]
its anchor stud and vice versa. Refit the carrier plate on to the spindle of]
the control quadrant H, followed by the operating sleeve D. Reassemble
the two return stops K to the kickstarter spindle, add the cork washer
(preferably a new one) and put a new paper washer in position on the
joint face, after adding a light coat of jointing compound. Pressure from
the pedal-return spring tends to push the operating plate away and it will]
greatly help the next stage of assembly if a piece of tubing is obtained
(conduit tubing will be quite satisfactory) just small enough in diameter tof
pass through the operating plate bearing.

Take up the outer cover with the tube in position, and hold the operating
plate against the spring pressure as the cover is located on its studs. Stil
holding the tube In position, manceuvre the kickstarter quadrant against
its stop, check that the clutch operating lever is correctly positioned, and
push the cover completely home. ‘

It is essential that peg M in the outer cover is Iocated between the tongues
of the pedal-return spring on the carrier plate, otherwise the pedal will no§
return to its central position. Tighten all screws and nuts securely and
then replace plungers O and E for the selector quadrant and the pawj
plate. Replace the drain plug, and replenish with a recommended grade of§
lubricant, see page 4. 1

Four-sPEED GEARBOX C11G (1954-5). To dismantle the unit set the
gears in the neutral position. Remove the drain plug and while the gearbo
is draining, disconnect the speedometer and clutch cables. Release all thd
screws and nuts retaining the outer cover which is positioned by dowels and
may require a sharp tap with a mallet to free it. The clutch operating leve
will remain with the cover as it comes away, and also the gearchange levef
with its selector arm O (see Fig. 33), and centralizing springs inside thig
cover. The kickstarter pedal, complete with internal quadrant and spring
will also be removed with the cover, but in this case, as the quadrant come

FIG. 33. GEAR CLUSTER AND GEAR-CHANGE MECHANISM IN A Four-
SPEED GEARBOX

53
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clear of its stop on the inner cover, the spring pressure on the pedal will be

~ released suddenly. To avoid this, the clutch lever can be pulled out to its §
fullest extent allowing the kickstarter pedal to rest against it, so keeping
the pressure under control. If it is required to replace the kickstarter spring
first unhook it from the quadrant, then drive the cotter from the pedal, and
remove the latter from its spindle. The quadrant is now free and can be
removed. The spring is anchored by a small set-screw, with its locknut on |
the outside of the cover.

The speedometer-drive gear cannot be taken out until its bush is free
and this is held by a securing nut and a retaining pin on the outside of the |
cover. Take out the clutch push-rod (which passes through the centre of
the.mamshaft) and then dismantle the kickstarter ratchet assembly on the ]
mainshaft. This is held by the nut on the end of the mainshaft, and it can
be %nscrewed (right-hand thread) after its locking washer has been straight- §
ened.

The inner cover can now be withdrawn off its studs, carrying with it the
gearchange rocking lever M. Its pivot pin is accessible when the gear-
change spindle bush is pressed out of the cover, and a } in. B.S.C. bolt can 1
be used as an extractor for the pivot.

Selector fork shaft G is inserted into the end face of the gearbox and is '
secured by a grub-screw, which can be removed from below the box. ‘
Release the screw and pull out the shaft, leaving the two forks in position. !
The gear cluster, complete with mainshaft, layshaft, and the two forks, can

~ be withdrawn bodily from the box, or they can be taken out individually.
This is one of those tasks which is “easier said than done,” but a little i
perseverance and a certain amount of manceuvring of components, will:
get the job done.
If the camplate H is to be removed, note first which notch is engaged by
the control plunger, because this should be the neutral position which lies |
between first and second gears. It is important that the plunger is in this |
notch before the box is reassembled. Now unscrew the camplate plunger
housing from the underside of the gearbox between the yoke plates, and
remove the plunger assembly from the box. The camplate will now slide
freely from its pivot. Both layshaft bushes are pressed into the gearbox
shell and in the inner cover, and if they are to be replaced, can be driven ou ¥
with the aid of a soft drift. j
The pinion sleeve still remains in the gearbox and before this can b
removed, the sprocket must be taken off. Straighten the lockwasher, then
apply the rear brake and unscrew the sprocket locking ring. The sprocke
can then be pulled off and the sleeve pinion tapped out of its bearing int¢
the gearbox shell, using a wooden mallet, Next, disconnect the rear chain
If the bearing is to be removed, first extract the circlip retaining the oilf
seal (on the outside of the bearing). Warm the shell and then drive out th "
bearing from inside the box. ]
Examination of the various parts will disclose which require renewal a
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amongst these, the following are worth special attention. If the selector
forks show signs of heavy wear it is preferable to replace them rather than
to attempt to erase any markings, as this will result in the creation of
excessive side play and hence faulty gearchanges. The fixed pinions on
both layshaft and mainshaft are pressed into position, and new components
must be an equally tight fit. The camplate grooves must not be excessively
worn, neither must the ratchet teeth on the back of the plate, nor the teeth
on the selector claw P, as wear at any of these points can cause difficulty
with gearchanging.

Reassembly. For the same reason as when removing the sleeve pinion
bearing from the gearbox, warm the box when replacing it. Fit the bearing
into the shell from the outside of the box as squarely as possible, to avoid
jamming and so damaging the housing. In all probability the oilseal will
tequire renewal and it must be fitted with its lipped face against the bearing,
before its retaining circlip is put into position. The sleeve pinion can now
be inserted into the bearing from inside the box. Replace the sprocket
lockring with its washer and, after adding the rear chain, tighten the
lockring securely. Be sure to bend the lock washer into one of the lockring
grooves, to prevent it from working loose. '

Now replace the camplate onto its pivot, and fit its control plunger into

osition from underneath the gearbox. Rotate the plate until the plunger
ocates in the neutral notch, which should have been specially noted when
dismantling, Assemble the layshaft with selector fork F (see Fig. 33)
fitting over the flanges of gears C and D, but leave the largest pinion on the
bench for the moment. Slide the assembled layshaft into position in the
box, and engage the fork peg in its track in the camplate H.

Next, assemble the mainshaft pinion onto the shaft, together with
selector fork E, which fits over the flanges of gears A and B, and insert the
complete assembly into the box, engaging the fork pegs J in their tracks on
the camplate. The two forks should be approximately in line and their
shaft can be gently passed through them, to the end of the gearbox, where

- |t can be pressed home. Replace the shaft’s grub-screw from below the box.

Turning now to the layshaft, replace the thrust washer and the largest of
the pinions, which is the last to be added.

Using a new paper washer between the shell of the box and the inner
gover, this can be assembled next. Hold the gearchange rocking lever M

| In a central position, slide the cover onto the studs, and push home. The
: selector claw P must engage with the ratchet teeth K, on the back of the

samplate.
The ratchet mechanism may now be fitted to the mainshaft, the washer

}hlng put on first, followed by the bush, spring, and ratchet pinion, the
Miembly being secured by the nut and its locking washer, which must be

ed over the face of the nut, after tightening. Remember that this nut
es out all the end play from the mainshaft and must be securely tightened.
place the clutch push-rod. The outer cover can be dealt with next. If
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A, and removed. On later models the quadrant plungers are retalned by &

small plate instead of by pins, but interchangeability is not affected, .
The camplate spring B (see Fig. 35) can be detached if necessur

wise it can be left undisturbed. The whole of the gear clustef

with the mainshaft, layshaft and selector forks can now be with

leaving the selector fork spindle and also the sleeve pinion (A) in the box,

Whilst some of the gears will literally slide off their shafts, it should be

the speedometer drive gear has been removed, this can be put back again,
and locked in position by the retaining pin, after which its external nut can §
be tightened.

Replace the gearchange spindle with its selector arm O and centralizing §
springs. Add the gearchange pedal and tighten its clip bolt. Fit the kick-
starter spring and quadrant in position, the eye of the spring being attached
to the cover by its set-screw and nut, whilst its other end is hooked round]
the quadrant. Replace the kickstarter pedal and insert the cotter pin.

Place a new paper washer in position, and take up the cover with the
kickstarter lever in the left hand, and the footchange lever in the tight hand.
Slide the cover onto its studs, turn the kickstarter lever a little, so that its
quadrant will register with the ratchet pinion, and the gearchange selector
arm with the ball on the end of the rocking lever. This may call for careful:
manipulation, because the speedometer drive gear must also engage with
the pinion on the end of the layshaft.

Fasten all the nuts and screws round the cover. Drive the kickstarte:
pedal cotter pin firmly into position and replace the drain plug. Replenis
the gearbox with a recommended grade of lubricant (see page 4).

FOUR-SPEED GEARBOX 250 STAR. Dismantling—As the engine and gear4
box are in unit construction on these models, the inner half of the primary
chaincase is part of the crankcase and so cannot be removed. Once th§
clutch has been taken off the mainshaft (see ‘“‘Removal and Replacement
of the Clutch,” page 41), a detachable plate registered in the back of théd
case is exposed. Take out the screws using the special screwdriver required
for this purpose, and remove the plate with its oilseal, together with thi§
felt washer specially provided for protection of the seal from grit. If th
seal is to be renewed, remember that the new one must be fitted with its lig
facing the interior of the chaincase. The seal bears on an extension to thi
sleeve pinion bush and this must be in good condition otherwise it will
quickly ruin the seal. If complete dismantling is to be carried out,
locking washer under the sprocket nut should first be straightened and thi
nut unscrewed, any tendency for this to rotate being counteracted by appli
cation of the rear brake. Disconnect the rear chain and pull the sprocke
off the pinion sleeve. '

Turning now to the offside of the gearbox, again because of the unf
construction of the engine and gearbox, it will be necessary to remove bo§
outer and inner timing covers, which necessitates exposing componeng
which have no connexion with the gearbox. When the inner cover has bed
taken off, the valve timing gears will be visible, and therefore the disman
ling process, so far, will be the same as that given for *“Valve Timing” (s
page 20). At this point, the gear cluster, shafts, and actuating mechani
will be readily accessible. .

Unscrew the spring pivot pin E, (Fig. 34), which carries the gearchag
pedal spring D, when the selector plunger quadrant G can be taken outy
the box. This will allow the camplate to be lifted off the selector fork

~ F1G. 34. GEAR-CHANGE ‘MECHANISM IN THE 250 STAR GEARBOX

foted that the smallest gear on the mainshaft has been pressed into posi-
tlon, and retains its adjacent gear. Similarly, the innermost gear on the
layshaft is pressed on, also retaining its adjacent gear. The position of the | !
warious thrust washers should be specially noted because these ma_y;b. e
plightly different in thickness and must be replaced in the same positiohh - °
| from which they were removed. . L
If the sleeve pinion bearing is to be replaced, both pinion and 'slee_\:g ‘can
g removed together. Warm the gearbox shell around the bearing, in the
nanner already described, and tap the bearing into the box. The use of
fubular drift is advisable to avoid damage to the bush within the sleeve
idinion and the oil-seal in front of the bearing. The seal can be drawn out
once the bearing is out of the way and a replacement must be fitted with the
Bipped face to the inside of the gearbox.
K:assembly. While the gearbox shell is still warm, a replacement bea.rm

ind/or sleeve pinion can be inserted and driven firmly home. It is essen
pr the bearing to be entered into its housing as squarely as'possﬂ?le to
pvoid jamming and perhaps damaging the gearbox. If it is the intention to
pplace one or more of the gears, an important point arises. After engine

0. 24851, the tooth form of the gears was modified and therefore it will

8—(G.4230) 24 pp.
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not be possible to replace one gear only. Its mating gear on the opposite
shaft must also be changed, whether faulty or not. 4
Assemble the two shafts complete with the gear clusters, and the two
selector forks as originally dismantled. The latter are interchangeable withj
each other, but it is preferable to replace them in their original positions;
Make sure that their pegs and rollers are in good order. ,
Slide the whole assembly into position, feeding the selector forks ontd
their shaft as the assembly enters the box. When in position, refit thg
camplate onto the selector fork pegs, with the second-gear notch on the
plate (Fig. 34), engaging with the spring blade at the back of the box. Ta

K—$

Fic. 35. GEAR CLUSTER OF THE 250 STAR GEARBOX

facilitate the entry of the pegs into the grooves it may be necessary t
manceuvre the gears a little, so that the forks move laterally on the shaf

If the gearchange spring is to be replaced, hold the long stem of th
quadrant shaft firmly (in a vice fitted with soft jaws) and, restraining th
main loop with a tommy bar or similar tool, place a screwdriver betweq
the tongues of the spring, twist to part them, and press over the shaft an§
its peg. The eye of the spring will appear twisted, but will be squarg
Up as soon as the pivot pin is screwed home. Insert the quadrant shg
into its bush in the box, fit the eye-pin by hand, and as soon as it is correcy
located, lock the bolt securely with a spanner., ;v

In the absence of a jointing washer, smear a little jointing compo
between the faces of the crankcase and inner cover, and feed the latter onl
the various spindles, at the same time fitting the camplate into its sl
Fasten the cover to the crankcase (with the proper screwdriver for the id
and replace the camplate pivot. On no account forget its retaining
Add the small cover plate over the pivot, and to prevent oil leakage frg

| and although this will add more work to the operation just cotiyf

THE CLUTCH AND GEARBOX »

is point, it is permissible to fit two fy in.-thick washers, as after engine

g‘o. 57665 as irF.-thick washer w;s 1;1 slt(ag«liard ﬁtmtlentiiol;low temponllv
lace the gearchange pedal and check the gear selec 8
I.e}’)l‘he kicks%arter sprging can be replaced next. Hook the inner end of §
spring over the head of the screw which carries the kickstarter stop plate,
and engage the tongue on the anchor plate with the outer end of the s
The plate must be turned anti-clockwise through about 180 degrees
the flats in the hole and on the spindle register with each other, then m
the plate into position. Pass the clutch cable through the back of thed
cover and couple to the clutch operating arm. While this is being on:;
take care to ensure that the ball is retained in the thrust plunger. A dll)
ill prove a great help.

'r'.?;: ::Vamghaft thr%rst washgr is replaced with its countersunk face out=
wards. Remember to put the small peg into the shaft, and then the tag
washer and nut. Tighten the nut firmly and secure it with the washer, '

It now remains to fasten the outer cover in position, bearing in mind
that the small-headed screw at the top of the cover is the locking screw for
the contact-breaker unit. Unless extreme care has been takgp ;t) be

most probable that the unit has moved a little from its origi Ssithon,
will be weli worth while to check the ignition setting. The kickstarter cotter *
pin must be driven firmly into position, before tightening its nut.

Now attend to the nearside of the gearbox. Details have already been
|lven of the removal of the gearbox sprocket, felt washer, etc., and when

4 . 3 . 0 . l an d
lacing, the essential point is to tighten the sprocket locknut secure: ly

] ::pl::::k lgt with the tab I\?vasher. Refit the circular cover complete with its

i oeal, and add a new paper washer. Replace the clutch push-rod.

With the assembly of the gearbox completed, the next stage is the

Mplacement of the clutch, primary drive, and the alternator of which
| datails have already been given.

i

i
#
<2




CHAPTER 1V

DECARBONIZING THE ENGINE

DECARB_ONIZING, and what is known as “top overhaul,” do not present |
any serious difficulties, but should be carried out only when the engine
really needs it. In other words, if the engine is running satisfactorily, leave |
well alone. ’ '

The term ““top overhaul” is used to denote the work which can be carried
out on the engine while it is dismantled for removal of the carbon, and
comprises such jobs as grinding-in the valves, replacing valve guides, and
SO on.

Before starting to decarbonize the engine there are one or two speciak
tools that will be required. A valve spri%lg compression tool will prI()Jeveé:
useful acquisition, and when dealing with an O.H.V, engine, a suction-type
valve grinding tool will be necessary as the valve heads are not provided
with a slot for the reception of a screwdriver blade. Grinding p
suitable brushes, paraffin, a tube of jointing compound and a set of gaskets:

will also be required. All these items can be obtained through any B.S.A.]
dealer.

Preliminary Work. The S.V. model is the only one with sufficient space
between the cylinder head and the petrol tank, for the work to be carriedy
out in comfort with the tank in position, and on all other models it mus#]
be taken off. It is not necessary to drain the tank, if the tap is turned offf
and the pipe disconnected just below the tap. In some cases, the pipe has
a screw connexion and in others the pipe is a push-fit direct onto the tapy
On Model, C11G and C12 the tank is attached to the frame at the steering
hee}d, and. to the frame top at the rear. Rubber mountings are used at this
point, their fixing bolts being wired together to prevent accidental loss. The
tank on the 250 Star is mounted on rubber pads below the front and reaq
and is clamped by means of the central bolt concealed by the rubber cap
Note carefully the order of dismantling, as the mountings are designed s¢
that there is no direct contact between tank and frame. 1

The engine steady between the cylinder head and the frame tube can b
removed next. The exhaust pipe is a push-fit in the cylinder head, but
may require a tap with a mallet to release it, due to carbon deposit roung
the pipe. The 250 Star is fitted with a finned collar at this point, and it a
must be released before the pipe can be removed. Now-uncouple the ¢
feed to the rockers (not fitted to earlier C11G engines). A rubber sleey
connects the carburettor to the air cleaner on the 250 Star, and this mu
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be disconnected before the carburettor can be drawn off its studs. On
other models, where an air cleaner is fitted, it can be unscrewed from the
carburettor intake.

There is no necessity to dismantle the carburettor, as it can be left
attached to its control cables, and tied back out of the way.

Unscrew the sparking plug, and rotate the engine until the piston is at
the top dead centre, i.e. with both valves closed. In this position the rocker
mechanism will be relieved of pressure from the valve springs.

Removing the Cylinder Head. On the S.V. engine the cylinder head is
freed for removal, simply by unscrewing the holding-down bolts.

C11G anp C12 EnciNgs. It only requires removal of the central bolt
in order to take off the rocker cover. Examine the joint washer for signs
of oil leakage, and if necessary replace with a new one when reassembling.
The nuts retaining the cylinder head are located between the fins at the
sides of the barrel, and when these have been removed, raise the head from
the barrel by an amount sufficient to enable the push-rods to be freed from
the rockers and withdraw the rods. The head, complete with its fixing
studs, can now be lifted off, but if it shows some tendency to stick, a few
light taps with a mallet under the exhaust port will loosen it.

250 StAR. Long studs hold the rocker box to the head, and as there is
Insufficient clearance between the box and the frame tube, the head must
be taken off with the rocker box still in position. Four nuts hold the head
to the barrel on studs which pass through the cylinder fins into the crank-
case. To take off the head, raise it sufficiently to clear the studs, rotate it
round the push-rod tube through 180 degrees so as to clear the frame, and

| lift off. Take the push-rods out of the tube, and then remove the latter

together with the sealing rings at both ends. These are made of a special
heat- and oil-resisting rubber and any replacements must be of the same
material.

The rocker box can now be detached from the head, seven of its nuts

- being of the self-locking type, and the three inspection covers removed.

If the box is to be wholly dismantled, the rocker spindles can be driven out

i from the threaded end with a copper drift, and a note kept of the sequence

of assembly of the thrust washers etc. A small sealing ring is fitted to each

L gpindle, and great care must be exercised when re-inserting the spindle
) :Into the rocker box to avoid damage to the seal.

;. . The Cylinder Head Gasket. This should be clean and bright all over:

k patches indcate that it has been ““blowing.” Signs of burning, parti-
gularly round the cylinder bore, will be self-evident and with either of these
geults, a new gasket must be fitted. On the C11G and C12 engines the
pecial lay out of the push-rods requires offset holes in the gasket, and any
placement must be positioned correctly. In addition to the four boit
g in the gasket for the 250 Star, four smaller holes will be noticed and
¢ coincide with oil drainage holes in the head and barrel. Obviously,
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the gasket must be replaced so that these holes coinci i
incide, otherwise t i
return from the rocker box will be interrupted. ’ ¢ the of

Removal of the Valves. The use of a valve removal tool ich i ‘
) | of . , which is the
same in principle for both the S.V. and O.H.V. engines is shown in Fig, 36i

A B.S.A. service tool, suitable for all engines, is available under Part Noj

F1G. 36. VALVE SPRING COMPRESSOR IN USE ON O.H.V. ENGINE

84061-3340, and can be obtained through any B.S.A. spares stockist
Screw up the wing nut until the spring and%tl; col%,ar are comI}))ressed ;)liil;ilcs::
ently for the split collets to become accessible. With their remova ’
unscrew the wing nut until the spring has expanded to its free length, and!
take out tl}e spring(s), collar, and valve. The inlet and exhaust va,lve’s arg
made of different materials because of the different temperatures they havel
to withstand, and on these engines, where the valves are the same size, it il
. important that some distinguishing mark should be made on them, s0 thaf

they can be replaced on the same seat from which they were removed.

Decarbonizing. It is preferable to leave the barrel i iti :
. r ) t in position for thy
It'.:me: 1'.>e1ng, as it supports .the piston and leaves both handIs’ free for decaf

onizing. Rotate the engine so that the piston is at the top of its stroki

DECARBONIZING THE ENGINE 63

and carefully scrape all the carbon off the piston crown with the aid of &
blunt tool such as an old screwdriver. This is a job requiring a little
patience in order to avoid scoring the soft aluminium surface of the piston.
Also scrape the carbon from the ports in the cylinder head anm
combustion chamber, which, in the case of the 250 Star, is of alumi
with cast-iron valve seats. Here, too, scoring of the combustion chamber
articularly, must be avoided.
The ports in the S.V. engine are, of course, in the cylinder barrel and
with this model it will be easier to decarbonize the ports if the barrel is
taken off the crankcase. Remove all traces of loose carbon and dust.

Replacing the Valve Guides. Worn guides can be driven out by means of
a suitable punch from inside the port. A piece of s in. rod turned down
at one end to fit into the guide, makes an
admirable tool for this job.

New guides, which must be a tight fit in the
head or barrel, are driven into position from
gbove. Parallel guides are used on the C10L
engine, and they must be fitted so that the inlet
Euide is 17% in. from the top face of the cylinder

arrel, and the exhaust guide is 4 in. from
the same face. Note that the exhaust guide is
counterbored for a short distance at one end
and this end must be uppermost.

The guides on the C11G and C12 engines are
flanged and must be driven in as far as possible.
The flange also serves to retain the lower
spring collar against the cylinder head.

A circlip is fitted to the valve guides on the
250 Star to determine their position in the
cylinder head, but in this case the spring collar
is loose and can be fitted afterwards.

With new guides fitted in the head or barrel,
the valve seats must be re-faced with a proper
cutter (see Fig. 37) to ensure concentricity of
the seat and guide, and this work is best carried
out by a B.S.A. dealer.

Alternatively, for those who wish to carry Fig. 37. RECUTTING THE
out this work themselves, B.S.A. service tools VALVE SEATS
are available under the following Part Nos.

61-3293 and 61-3300 (250 Star), and 61-3298, 613293, and 61-3290 for
all other models.

Examination of Valves and Seats. If the valve faces show considerablé .
evidence of “pitting” (i.e. deeply pock-marked), no attempt should ¥4

L4 A
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d seat thoroughly in
surface all the way round. Wash the valve and

“:r:gn to removeyall traces of grinding paste which can be extremely
Earmful if it finds its way into the engine.

made to grind the valves by hand until the face has been restored by
grinding on a machine specially made for this purpose. Such work can!
usually be undertaken by most B.S.A. dealers or garages. If grinding by
hand is attempted, in these circumstances, it is most likely that too much ¢ valve-grindin
material will be removed from the seats in the cylinder head or barrel, | Replacing the Valves. First make sure that all traces of vlal‘ vei g; o sgt
resulting in “pocketing” of the valve, and hence reduced performance.] compound have been removed and that tl'}e lower spring co ar 3 2 eg -
This point is very important when the cylinder head is of aluminium, with; the cylinder head (not fitted on C10L engines). Oil the stem and rep
the special inserts cast in position, and which cannot be replaced. Should;
the pitting be extremely deep, restoring the face may result in a sharp edge
to the valve head, in which case the valve must be replaced by a new one.
Similarly, if the edge of the valve head shows signs of burning away at the/
edges, it should be replaced without hesitation. ]
Alternatively, if the valve face and seats in the head or barrel are only
lightly pitted or perhaps only discoloured, then hand grinding with fine}
paste will be sufficient.
The valve faces are usually the first to become pitted, the seats in the;
head or barrel remaining in a reasonable condition, but if they, too, are
pitted the head or barrel should be taken to a B.S.A. dealer for re-facing
with a proper seating-cutter (see Fig. 37).
Clean all the carbon from the top and the underside of the valve head.
Also examine the stem and if badly worn, replace the valve, because
accurate seating will be unlikely and may also lead to other difficulties!
after reassembly.

Valve Springs. These operate under extremely arduous conditions atj
high temperatures and as a result tend to lose their efficiency after a
considerable mileage has been covered. The free lengths of the springs can;
be compared with those given below, and if there is an appreciable differ-4
ence, the springs should be renewed. New spring lengths are as follows
C10L—2in.; Cl1G, C12,—2in. and 1% in.; 250 Star and Competi-|
tion model—24; and 1§ in.; 250 Star SS80 and Scrambles model—1:67
in. and 1-50 in. &

FiG. 38. SPECIAL TOOL FOR GRINDING-IN THE VALVES ON O.H.V.
ENGINES

Grinding-in the Valves. Fine grinding paste will be satisfactory for use
with valves which are in reasonable condition or which have been re-facedy
Valves which are in poor condition but not bad enough to warrank
re~facing by machine, should first be ground with the coarse grade of paste
finishing off with the fine. y

Use only a small quantity of paste and remember to replace the valvg
on the same seat from which it was removed. The special grinding too
shown in Fig. 38 adheres to the valve head by suction and enables th
valve to be rotated backwards and forwards while maintaining a steady
pressure. The suction disc should be slightly damped. A light sprin
placed under the head of the valve will assist in raising the head periodicall
so that it can be turned to a new position and the grinding process cog
tinued until the mating surfaces of the valve and seat show a uniform ma

Ive. Add the spring and collar over the e)'(posed stem and, using the
’ ::ii;z-\cl:ompressing ?ool,g close the spring until the split co}llfts tc?rrll tl}a:c:
inserted in the stem recess. A dab of grease in the recess will 1e all. » the
b gollets while the spring is being released. Before removing the tool che:
 that the collets are properly seated in the recess.

‘ ling the Head. Once the valves and springs are in position
1 ﬁlelizassl:gll?l?i beg little or no difficulty with the reassembly of the head. Ig 1the
| pockers on the C12 and C11G engines have been taken off their Splflilt t%s,
{ the most important point to remember when replacing them is to e
golit pin after the thrust washer and nut have been added. o i
With the 250 Star, it has already been mentioned that the oil sealing ring

3a—(G.4230)
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on the rocker spindles must be protected from damage when reinserting
the spindle, and the various thrust washers must be assembled in the 1
correct order. Refit the assembled rocker-box on to the head, using a new |
gasket smeared with jointing compound, and tighten down with the self-
locking nuts on all studs except those for the engine steady mounting,
There is no need to replace the three inspection covers at this stage, as the ]
tappets will have to be reset, and the push-rods fitted to the rocker pins
later.

Removing the Cylinder Barrel. C10L ENcINe. Five nuts and studs hold !
the barrel to the crankcase. Four of these are visible round the base flange |
of the barrel, but the fifth is inside the tappet chest between the tappets, ;
and it is necessary to take off thetappet cover before the nut becomes
accessible. Rotate the engine gently until the piston is at the bottom of its
stroke and lift the barrel up, at the same time tilting it forwards.

As the piston emerges from the barrel it should be supported so as to
prevent possible damage to the skirt by contact with the crankcase or 1
connecting-rod. As a precaution against the entry of foreign matter into §
the crankcase, cover the mouth with a piece of cloth.

CI1G anp CI2 ENGINes. The cylinder barrel on these engines is
removed in the same way as for the CIOL, but as these are O.H.V. engines |
there are six nuts round the flange of the barrel. As with the cylinder-head
gasket, the paper washer between the barrel and the crankcase is pierced §
with offset holes to clear the push-rods and a new washer must be replaced }
the correct way round.

250 STAR. Rotate the engine until the piston is at the bottom of its ]
stroke and slide the barrel upwards over its studs, steadying the piston as it §
emerges from the barrel to prevent it becoming damaged. The barrel is |
deeply registered into the crankcase and it may be found necessary to §
slacken the two crankcase bolts just below the barrel. The paper washer |
at the joint face is almost certain to require renewal, and special care must |
be taken to ensure that the small oil holes correspond with similar holes in §
the barrel and crankcase, otherwise the oil return from the rocker-box will ¢
be obstructed. ‘

Examination of the Cylinder Bore. Should the bore be worn it will show
itself by the formation of a ridge a short distance from the top face and it}
will be advisable to have the barrel rebored. This will also be necessary if}
there are any deep score marks in the wall of the cylinder, as these
cause excessive oil consumption and loss of compression.

The Piston. As a rule it is not necessary to remove the piston and ring
until the machine has covered a considerable mileage, but if excessiy
piston tap is in evidence when the engine is hot, or the oil’consumption ’
exceptionally heavy, this may indicate that either the piston or the ring
require attention. ‘ .
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in i i irclip, and one of
dgeon-pin is retained at each ent.l by a small circlip,
thc;rstelemgx;]stgbe exl:racted by the use of a pointed instrument such as 't:.l steel
knitting needle. To help in removal of tkie gudgec;r(ni-gm, lttl'nl1ss a}sg:)oo;:lt; ne; at:‘)
the aluminium piston, and a simple way of doing
:igglrlic iron on the crgwn, when the heat will ﬂov;lx thron;.gl;“tlhe w&}l;ec:‘f :2:
iston to the gudgeon-pin bosses, expanding t em slightly.
p;:tgg is thoro%léh%y waEr)m, tap out the gudgeon-pin with a hammer apdl
Eo per drift of a size slightly smaller than the pin diameter. It is essent;:
fof the piston to be supported on the opposite side while carrying oul\t/l t 1;
operation in order to avoid any side loadlng on the connectmg-roc.l. all;
t}?e inside wall of the piston for identification purposes, so that it can be
the same way round. ) ) )
re}:}l&lggs regtting, warzln the piston as previously n}entloned,'smear engine
oil on the gudgeon-pin and tap into position, again supporting the piston
as this is done. It is most important that the circlip be refitted in the groov;
in the piston boss, as if this is omitted, the gudgeon-pin may move an

badly score the cylinder walls.

i i i ite free in their grooves but
he Piston Rings. All the rings must be quite '
wi't1;1f1 rrlJ?nimum gof up-and-down play, and if stuck, they must be prised

PISTON FEELER
RING GAUGE

S dwu"”"Numuumu\\\“\‘“\
Fic. 39. CHECKING PistoN RING Gaps

Each ring in turn should be pushed squarely into the barrel using a piston for the
purpose.

i i ibility of breaking the rings
4 t as carefully as possible. To avoid the possxbl}lty o
] gvl;leis removin);; th};m from the piston, three strips of brass, about $ in,
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wide by 3 in. long should be used. Taking the lowest ring first, place the

strips, one at a time, between the rin i i
b iston so that tha g and the piston, working them round

slid off, but a tenden
watched.

The contact face of the rings should be of i
ce of a uniformly matt finish
xi);trg:x;gp?:i (llf bIrlghédpqtches or discoloration areyevident ltshealrlirtlgz
laced. In addition, the joint gap must not be excessive. T
ends of the rings will spring apart appreciably when free from restraint artllg

cy for the ring to hug the piston near the gap should be

to test the gap under working conditions place the ring in the lower end of }
pushing it in |

the cylinder bore (where the least wea
¢ r has taken place),
squarely by means of the piston, and check the gappwittz a feeler gauge

(see Fig. 39). The recommended gap for new rings is 0-009-0-013 in. and if §

this figure is considerably exceeded then new rings must be fitted

To give a greater degree of oil control on the 250 Star, the second ]

::ompres(sllc.)n. ring (ceptre grooye) was changed in mid-season to the taper
n};gzé ar';‘ ! 1t is essential that this ring is fitted with the correct face uppr:ar-
mark‘ed Wietlia;);artis e)_}tremely slight and to a}void confusion the top face is !
250 Star at cngine No. 24401, the Trial model ot eopmes mopraced on the
Scrambles Model at engine ’No. 2171 S;Trll% Zsa' eint b and t.he
the plain qompression ring it can be ﬁt,ted to an;ltnllsacllrllitrfécgz IVI\%?? t}’llihmq] '
consumption is regarded as excessive. ch the ol

The Connecting-rod Little-end. While the pi is di
; end. € piston is dismantled ine 4
the bore of the little-end bearing and check th% fit of the gudgeo‘:l-i)ieli(.a ?11?1: 1

F1G. 40. DRAW-BOLT EXTRACTOR FOR REMOVING THE LITTLE-END
BusH
The same tool can be used when replacing the bush.

should be such that when there is a smea i i 4
] E r of oil on the pin, it sh ide]

if::eellty hl:stgv E)he bush w1t1;lc;ult) play. The amount by whic% th; gsuggelgns-lll)(ij;
N can usua, e felt with the fingers and unless the surface i

:lrrln&)gth f:;md frge from-rldges, a new pin is necessary. Fit this into Stllflre iliislés
ush and if there is still play present, a new bush is required. This can

y lie equidistant round it. The ring can now be gently
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be fitted without dismantling the connecting-rod if a suitable extractor is
used as shown in Fig. 40. An extractor can be provided by a B.S.A. spares
stockist under the following part numbers: C10L, C11G and C12—No.
61-3656, and the 250 Star—No. 61-3659. The extractor is so constructed
that tightening of the bolt head draws the washer along the bolt pushing
the bush before it into the extension sleeve. A new bush can be inserted
with the same tool, and as the bush will close a little when being pressed
home, it must be reamed accurately to size when in position. An import-
ant point to remember when inserting the bush is that oil holes (if any) must
be correctly aligned with each other. The reamer sizes are as follows:
CIOL, C11G and C12 § in., 250 Star—11/16 in.

The Connecting-rod Big-end. At this stage of dismantling the engine it is
not possible to renew any of the big-end components as this means removing
the engine from its frame, but it is a good opportunity of checking the big-
end for wear. There should not be any direct up and down movement of
the rod but the big-end is permitted a little sideways movement and this
will allow corresponding movement of the little-end. Also, the running
clearance of the big-end will allow a trace of sideways rock at the little-end.

If the big-end is worn and a new one is to be fitted, then the engine must
be removed (see Chapter V).

Notes on Engine Reassembly. Before commencing reassembly, all parts
must be thoroughly washed in paraffin, dried, and lubricated with engine
oil on all working surfaces.

Assuming that the piston and rings have been replaced on the connecting-
rod as described in a previous section, turn the rings so that their joints are
cqually spaced round the piston, and place a new paper washer in position
on the crankcase face. Now slide the barrel over the piston, holding the
barrel with one hand while compressing the rings with the other. Each
ring should be compressed in turn so that it will enter the mouth of the
barrel at approximately the correct size. A chamfer is provided at the base
of the cylinder bore to act as a “lead-in>’ for the rings, but it is all too easy
{o trap the ring during this part of the assembly. The job is rendered much
easier and safer if a brass compressor band is used. It should be deep
enough to cover all the rings and of such a diameter that the rings will sink
into the piston grooves when the two tongues which should be bent out-
wards at each end of the band, are pulled together with the fingers.
Pressure should be maintained on the tongues all the time the piston is
being inserted in the barrel and it will be found that the barrel will push the
band down as each successive ring passes into it.

C10L ENGINE. The valves will already have been refitted to the barrel
and the engine should now be rotated so that the tappets are in their lowest
osition, otherwise the pressure of the valve springs will prevent the barrel
rom seating properly. Tighten the nuts firmly, each one a little at a time to



70 THE BOOK OF THE 250 C.C. B.5.A.

avoid distortion of the base flange. Remember that there are fi '
nuts in all, one being inside the tgppet chest. The cylinder head eru(l) fg;}sllii? k
are held by eight bolts and these should be tightened lightly at first and - ]
then a quarter of a turn at a time, working in diagonal order, i.e. when a |
bolt has been tightened the next one to receive attention is on the opposite }
side of the head and nof the one next to it. One bolt only has an extension

F16. 41. PoSITIONING THE PusH-RODS ON THE O.H.V. C12 ENGINE

for mountin i i ition |
o ountin go ;h& Zn}ﬁ;;lg -steady and must be replaced in the correct position |

CIIG anp C12 ENGINEs. In the section on removing the cyli '
barrel, the importance of fitting the cylinder base washer tﬁe corre}::lt[l;i:; ]
round was emphasized, and this also applies to the cylinder head gasket. §
If these are incorrectly fitted, the push-rods cannot be replaced and the ]
engine will have to be dismantled again. When the barrelis tightened down §
to the crankcase, the piston should be set at the top of its compression 4
stroke and the assembled head put loosely in position. Before the head is J
fastened down, ease it up a little and ‘insert the push-rods into their]
appropriate apertures, the plain end of each rod fitting into the cup formed 1
in the cam follower in the crankcase, and the cupped end of the rod locating§
in the ball pin on the end of the rocker arm. It is most important to note on
the_se; engines that the push-rods are crossed (see Fig. 41), and that toj
facilitate assembly the exhaust rod must be fitted first. Now tighten- thel

seven cylinder head nuts followi ‘
e ing the procedure adopted for the C10 :

DECARBONIZING THE ENGINE "

250 Star ENGINES. On these engines the cylinder head clamps the
barrel to the crankcase so that following replacement of the barrel, the
push-rod tube should next be set in position. Note that the sealing washers
at the top and bottom of the tube are of special material and normal rubber
is unsuitable as a replacement. Now insert the two push-rods into the tube,
fitting their lower plain ends into the cupped ends of the tappets.

The assembled cylinder head can be refitted and here it must be re-
membered that the head must be placed over the push-rods but at 180

FIG. 42. POSITIONING THE PUSH-RODS ON THE O.H.V. 250 STAR
ENGINE

degrees to its normal position, then swung into its correct place, and lowered
onto the cylinder bolts. Through the inspection apertures in the rocker
box, fit thé cupped ends of the push-rods into the ball pins on the rocker
arms. The lower end of the push-rod on the outside of the engine fits into
the inlet rocker (see Fig. 42), the exhaust rod being on the inside. Tighten
the cylinder nuts lightly at first and then a quarter of a turn at a time in
diagonal order, i.e. at opposite corners in turn. ’

General. Do not hesitate to renew all or any of the gaskets or paper
washers if there is any doubt about their efficiency and in particular to
clean the metal surface before the washers are fitted. The carburettor
flange washer must be in good order otherwise an air leakage is likely t8
interfere with carburation, and when replacing the carburettor take grom
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%are with the insertion of the air slide and the needle, as the latter is easily
ent. ’

As the valves have been ground in, the valve clearances will have been /

disturbed and it will be necessary to reset them in accordance with the
Instructions on page 11. -

The fitting of the remaining items, namely engine steady, exhaust system,
petrol tank, etc., should not present any particular difficulties.

CHAPTER V

DISMANTLING AND REASSEMBLY OF THE ENGINE

To remove the engine from the frame and dismantle it entirely is a major
job especially if it is carried out single-handed, but provided that much of
the engine and its auxiliaries are dismantled in position, the task becomes
much easier, if only because of the fact that the crankcase is considerably
lighter to handle than a complete engine.

Most of the preliminary work has already been dealt with in other
chapters, leaving the main work connected with the stripping and re-
assembly of the crankcase. For example, the chapter on decarbonizing
explains how to strip the engine down to the crankcase face, and removal
of the primary drive and clutch are dealt with under *“Access to the Clutch”,
page 38. In the case of the 250 Star, removal of the clutch automatically
includes removal of the alternator, but on other models this is a separate
operation, and is necessary in order to allow the back of the chaincase to
be taken off.

With this exception, therefore, it will be assumed that only the crankcase
remains in the frame, and is ready for removai and dismantling.

C10L, C11G, C12 ENGINES

Disconnect the alternator leads at their snap connectors outside the
chaincase, and make a careful note of the positions and colours of the
various cables for reassembly purposes. The rotor of the alternator is
retained on the mainshaft by a nut and locking washer, and these must be
removed next. Take off the stator nuts (either three or four according to
the age of the machine) and draw the stator off its studs. A chamfer is
rovided at the back of the alternator housing, so that a screwdriver can be
inserted if necessary, and the stator and its housing gently prised free. Next,
pull the rotor off the mainshaft (take care not to lose the key), followed by
the “dished” washer and the engine sprocket. The alternator housing is
held to the crankcase by a single bolt, and after its removal the housing and
spacer sleeves can be withdrawn. On models employing four studs, the
housing is retained by two nuts. A variant of this assembly is that of a
brass shield behind the stator used in conjunction with a plain steel one on
the mainshaft, both of which were superseded at a later date by the “dished”
washer previously mentioned.
Remove the back half of the primary chaincase. Take off the contact-
breaker cover and disconnect the lead from its terminal (see Figs. 8 and 9),
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so that the lead can be passed throu h the i i
wlgn the latter has beeg released., & grommet i the gearbox shield
rain the tank, and disconnect the pipes at their unio
: t ns on the -
cbai.e. The frpnt yoke plates (engine to frame) can now be taken ogagllit
ekore releasing the rear of the crankcase, slacken the bolts clampiné the
yoke plates to the gearbox and to the frame, as these plates also grip the

crankcase lugs. NOW take out he remaining crankcas secur
k t ki b
g T C mg StudS and

Crankcase Dismantling. Remove the contact-breake:
mechanism and the timing cover to expose the timing gear; ) %‘]illg(s) Saéd‘l,.ltrlliz ;
is detailed on page 20 in the section dealing with valve timing. 4 "

The camshaft can be pulled out of its bearing in the crankcase, and after
extracting the circlip, the cam followers and spacing sleeve can be dra
off their sl}aft, whth Is pressed into the case and need not be disturbec;Wn

The mainshaft pinion, in addition to being held in position by a nut ]
locked with a tag washer, is also a tight fit on the shaft and is ke eyd to it. |
An extractor will be required to move this pinion, and Fig. 43 shov}:rs how it

FiG. 43. WITHDRAWING THE ENGINE M.
AINSHAFT PimNioN (Cl1
Cl1G anp C12 ENGINES) (cior,

should be used. The extractor Part No is6 i i .
1 bet . is 61-3678 and is used in conj :
It;ox} v&ﬁﬂ; jaws Part No. 61-1733. The worm, which is integral wiItlillu:lhog"
lif?lgs att pinion, dnv;s the oil-pump spindle and the latter cannot be
ed out until its locating pin is extracted. This is tapped to take one of]
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timing case. The pin is sometimes covered with a washer, which must be
removed before the screw can be inserted.

Turning now to the drive-side of the case, remove any shims which may
have been fitted behind the sprocket to give correct chain alignment, and
then the drilled sleeve which passes through the oil-seal and abuts the
mainshaft ballrace. The sleeve is actually a ““breathing” device, and carries
a location peg to ensure correct timing.

The crankcase halves are joined together by six studs, four of which can
be removed completely, and two at the mouth of the crankcase which are
fixed in the timing-side half. Take off all the nuts and the crankcase is
ready for separating.

The timing side registers in the driving side and if jointing compound
has been used during the previous assembly, a few careful blows with a soft
mallet may be required to enable the halves to be separated. Once the
joint faces are separated, the timing side (which incorporates a plain
bearing) can be drawn off the mainshaft, leaving the flywheel and main-
shaft assembly in the driving-side of the case. Two items still remain in the
timing side. The non-return valve in the delivery oil-way can be taken out
(see page 6), and removal of the cover plate and filter below the case will
expose the oil pump. This should not be removed unless it is known to be
at fault, in which case its two retaining bolts (identified by spring washers
beneath their heads) must be removed.

Reverting to the drive-side of the case, the mainshaft will probably be a
tight fit in the ballrace, in which case some assistance will be required.

Hold the crankcase just above the bench with the driveside mainshaft
uppermost, so that an assistant can strike the end of the mainshaft with a
lead hammer, driving it through the bearing to the inside of the case. This
is a job requiring care and patience to avoid damage, and as the flywheels
may be released suddenly, they should be poised at a minimum distance
above the bench throughout this operation.

The ballrace and oil-seal will still be in position and if these are to be
renewed, first prise out the ballrace-retaining circlip. Heat the case in hot
water and drive out the bearing with a suitable punch applied from the
outside of the case. While the case is still warm, refit the new bearing
complete with its inner oil-retaining washer, using a tubular punch on the
outer ring of the bearing, and return the circlip to its groove. If the oil-seal is
to be replaced, it must be inserted so that its lip faces the inside of the case.

Plain bearings in the timing side of the crankcase and the timing cover
can be renewed easily if the latter is first heated in hot water. The new
bushes should be reamed to size after fitting, but special attention is neces-
sary in the case of a new mainshaft bush to ensure accurate alignment of

the mainshafts. The crankcase halves must be temporarily bolted together
for the operation, and a special reamer (B.S.A. service tool Part No. 61—
1932) is available for the job, but as it is an expensive item it will be as well
to have the work carried out by a B.S.A. dealer.
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s fora B.S.A. dealer, because of the equipment required not only in dismant-
W ling and reassembly, but also in truing the flywheels afterwards. However,
‘ for those who wish to attempt this work themselves, the following notes
will prove to be of use, but it will still be necessary to make a certain
amount of equipment and possibly borrow the remainder.

Dismantling the Big-end. The crankcase assembly must be held securely
S0 as to leave both hands free for releasing the crankpin nuts. Two § in.

3% in. apart, and midway between them bore a hole of at least 1 in,
diameter.

the posts through the two holes in the flywheels. Now apply a box-spanner
to the crankpin nut, using a tommy-bar extending about 12 in. on each

leverage.

of the oil holes when the flywheels are assembled.

complete units, and owners are strongly advised to take advantage of this

immediate fitting.

foreign matter, and the bearing coated with engine oil. In particular, the

damaged.

tighten the crankpin nut firmiy, but not yet finally. This is the first stage
in aligning the flywheels and mainshaft. The next step is to fit the ballrace}

-

[

i Dismantling the flywheels and fitting a new big-end bearing is a matter '

posts should be fixed rigidly to the bench with their centres precisely
Mount the flywheels so that the mainshaft passes through the hole, and |

side of the spanner, so that both hands can be used to obtain adequate ;

The crankpin fits into taper holes in the flywheels and can be released ]
by means of a sharp blow at each end with a mallet. In the timing-side |
flywheel, the crankpin carries a key in order to ensure correct relationship }

As part of B.S.A. service facilities, big-end assemblies are supplied as ,‘

fact and not to attempt to make-do with such expedients as the fitting of |
oversize rollers. A new big-end is built by selective assembly methods, }
as the clearances are critical, and such an assembly comprises the con- ]
necting-rod, rollers and crankpin, which can be obtained ready for |

Reassembling the Big-end. All components must be clean and free from |

crankpin and flywheel tapers must be absolutely clean and dry. Fit the {
flywheels to the new crankpin, remembering to put the key in the crankpin |
on the timing side, and lightly tighten the nuts.” The rig that was made for
dismantling can now be used for the preliminary tightening of the nuts. |
Place the flywheels over the posts, tighten the timing-side crankpin nut §
first, very firmly indeed, until the crankpin collar seats against the flywheel
face, and check with a fecler gauge that this condition has been attained, |
Punch the edge of the crankpin with a centre punch to lock the nut. At 4
the same time rivet over the grub-screw in the end of the crankpin. This §
screw seals the oilfeed to the big-end and if lost, the engine will be seriously 4

Reverse the whole assembly so that the driving side is uppermost and«‘;'
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to the drive-side mainshaft, not forgetting the oil-retaining washpr
ggtween the race and flywheel. A similar bearing is added temporarily
on the timing-shaft side, and the whole assembly mouqtegl in vee !Jlocks.
The faces and rims of the flywheels must run true to within 0-005 in. and
for this purpose a dial gauge or similar instrument (see Fig. 44) will be
necessary, in order to locate the high spots. Correction should be made

.
[}
]
]

]

el
]
z

FIG. 44. USING A DIAL INDICATOR TO CHECKX FLYWHEEL
ALIGNMENT

s of light blows with a lead hammer. When the mis-alignment
gzcrsnflirtl excee§ 0-005 in. fully tighten the drive-side crankpin nut. With
the crankpin fully home in both flywheels, the side clearance between the
connecting-rod and flywheels should not be less than 0-009 in. nor greater

-013 in. o .
th'fllzlhg third stage consists in truing the wheels to within a maximum figure
of 0-002 in. The lead hammer, again used on the wheels only and never
on the shafts, will provide a sufficiently heavy blow for the final trumég.
Take the bearings off the timing-side shaft and the flywheels are ready
for the main assembly. Whilst the figure of 0-005 in. is fairly easy 1t1o
obtain, patience and no small amount of skill are required to bring the

' alignment to within 0-002 in. as so much depends upon striking the wheels

In the right place. Accurate mainshaft alignment will not only assist
assembly, but also avoid bearing and other troubles later on.
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Crankcase Assembly. On the timing side of the crankcase, examine the
housing carrying the mainshaft bearing in which, on later models, a 1/32 in.
hole was drilled. This should be added to the earlier models. Drill the
hole through the top of the housing at an angle of 45 degrees starting 1/16
in. from the crankcase wall, and stopping as soon as the drill breaks through
ir;to the annular groove on the outside of the bearing—a distance of about
3/16 in.

Thoroughly clean the crankcase halves (especially after reaming any
new bushes), particularly their joint faces. At all stages of assembly, every
bearing surface must be well lubricated with engine oil, because for a short
time after reassembly, this will be the only lubricant available until the oil
begins to circulate from the pump.

Place the oil-flinger washer onto the drive-side mainshaft (this will mean |
there is one on each side of the ballrace), pass the shaft through the bearing
and gently tap the drive-side half of the crankcase into position over the
mainshaft, until the ballrace is firmly against the flywheel. Add a thin coat
of jointing compound to the joint faces of the crankcase halves, and replace |
the timing side, locking them together by means of their studs. Before
proceeding further, put the assembly into a vice as when dismantling, and |
check that the flywheels rotate freely. Do not allow the connecting-rod to
damage the crankcase mouth when carrying out this test. If the shafts are
not rotating freely, it may be that they are not properly aligned, or that the ]
crankcase plain bearing is not line-reamed accurately. In either case, the |
crankcase will have to be dismantled again for careful checking and the |
faults remedied. 1

Replace the oil pump and slide the driving spindie into position, re-
taining it with its pin which must have the tongue engaged in the spindle g
groove. If a washer was fitted in front of the pin, be sure to replace it, but
if not, a washer can be added to make certain that the spindle and tongue
engage. In this case, take care that the tongue does not fit too tightly
when the timing cover is replaced. Refit the key to the timing-slide main- |
shaft and add the pinion, tapping it home with a tubular drift and then
locking with the nut and tab washer. :

Examine the cam surfaces and those of the cam followers. If badly;
worn, or if rapid wear has developed on previous occasions, modified |
followers can be obtained for the O.H.V. model, with bearing pads of a{
specially hard material, which overcome the problem and provide a
greatly improved life. Replace the cam followers with their spacer sleeve,
and do not omit the circlip. As the camshaft is returned to its normal
position, rotate its driving gear so that the timing mark opposite a gap
between two teeth, registers with a tooth on the mainshaft pinion, which i
similarly marked. This part of the assembly and that of the timing cover if
described under “Valve Timing,” page 20. Add the advance-and-retarg
mechanism and make sure that the peg on the spindle engages in the grooy
in the camshaft before tightening the central nut. At this point it will be §
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well to reassemble the piston, rings, and gudgeon-pin in readiness for
ignition timing, for which purpose the contact-breaker should next be
remounted. The instructions given on page 17 for ignition timing can be
followed, except that it will be simplified by replacing the cylinder barrel
(see page 69) because the position of the piston can then be determined
precisely. Note that the ignition timing is a dimension given for the piston
distance from the top of its stroke and not from the top of the barrel.

Little remains to be done on the driving side of the engine except to add
the drilled sleeve, which is so designed that it is immaterial on which spline
it is positioned. It must be fitted with the holes nearest to the flywheel.
The engine is now ready for returning to the frame, and when in position,
do not forget to tighten the nuts on the gearbox yoke plates which were
slackened to facilitate removal of the engine. Feed the contact-breaker
lead through the gearbox shield, which can then be bolted in position and
the lead connected to the contact-breaker. Replace the inner half of the
primary chaincase, and reassemble the engine-shaft sprpcket, alternator
housing, and the alternator. The mainshaft nut must be tightened securely,
as it takes up all the crankshaft end-float, and retained with its locking
washer.

The clutch can now be remounted on the gearbox mainshaft (see assem-
bly details on page 41), and the actuation checked. Replace the primary
chain, the outer half of the chaincase, footrest etc., and replenish the case
with engine oil to the level plug.

Assembling the remainder of the engine is as detailed on the chapter on
decarbonizing (page 60). Connect the oil pipes to the crankcase, making
sure that they go to the correct unions, one of which is marked “return”
for the pipe carrying oil back to the tank. Refill the latter to its correct
level with the recommended lubricant as given on page 4.

250 STAR ENGINE

As already explained, it is preferable to carry out as much dismantling as
possible while the engine is still in the frame.

First, then, dismantle the engine down to the level of the crankcase face
as described in the section “Decarbonizing the Engine,” page 60, which also
gives details on removal of the petrol tank and other items. Next, the
clutch can be taken off, and this task includes the dismantling of the pri-
mary chain and alternator unit, details being given under “Removai and
Replacement of the Clutch” (see page 41). Dismantling the gearbox is
described in the section “Clutch and Gearbox™ (see page 36). .

Drain the oil tank and disconnect the pipe lines to the crankcase at their
common union below the case. It will also be necessary to take off the
rear chainguard, and uncouple the rear chain if it has not already been
removed. Disconnect the leads from the alternator at their snap connec-
tors behind the chaincase and note carefully the positions and colours of
the various cables for reassembly purposes.

e
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The crankcase is held in the frame at three points and after removal of ;
the studs or bolts, the crankcase can be lifted out. At this stage, the timing §
gears will be exposed, as the inner timing cover will have been taken off in
order to dismantle the gearbox. Raise the tappets to their highest position
so as to clear the cams, and pull out the camshaft and its gearwheel, after- }
wards withdrawing the tappets downwards into the timing chest. When
the timing cover was removed, the distributor clip was automatically
released (this is visible in Fig. 14), so that the distributor itself can now be

L7
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FiG. 45. THE O1L PuMp 15 RETAINED BY THREE SCREWS
The remaining two screws hold the pump assembly together,

drawn out. Note that the clip has a plain hole in one side and a threaded )
one in the opposite side; it must be replaced with the plain hole towards |
the outside of the engine.

Next take off the sump cover and filter below the crankcase, and release
the oil pump, for which there is just sufficient space to take it out throughj
the timing case. The pump is retained by the three screws (see Fig. 45), thé{
other screws holding the pump assembly together. If the efficiency of the]
pump is in doubt it is not advisable to dismantle it, but to obtain a recon
ditioned unit through the Exchange Replacement Scheme operated by thy
B.S.A. Service Dept. via B.S.A. dealers. Removal of the pump leaves th{
way clear for the insertion of a § in. soft drift to the face of the distribuf ol
drive shaft, which must be driven upwards until it is clear of the worm whe#
on the engine mainshaft, It is important to note that on engines numberd§
from 9009, the distributor shaft bush is locked in position by a grub-scré
which must be removed before the bush can be moved. Y

Unscrew the mainshaft nut after straightening its tag washer and ta
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the pinion off the shaft. In all probability this will require the use of an
extractor, which can be obtained from a B.S.A. dealer under Part No.
61-3681, together with extractor jaws Part No. 61-3588. Removal of the
worm wheel follows next, again using the same extractor but with jaws
Part No. 61-3585. Note carefully which way the worm wheel is fitted.
Seven bolts or studs hold the crankcase halves together, the bolts being at
the front of the case, whilst the stud nuts are found at the cylinder base
and in the primary chaincase. The two halves register with each other, and
if jointing compound has been used on the mating faces, a few blows with
a soft mallet may be required to free them.

The timing side of the case is fitted with a plain bearing for the crank-
shaft, so that this side is the first to be removed, leaving the flywheel and
mainshaft assembly in the drive-side half of the case. Some assistance may
be required in parting the drive-side mainshaft from the case. Hold the
latter above the bench with the drive-side mainshaft uppermost, so that the
assistant can strike the end of the mainshaft with a lead hammer, driving it
through the bearing to the inside of the case, The flywheels may be released
suddenly, and they should be poised at a minimum distance above the
bench throughout this operation. The collar between the ballrace and the
sprocket is fitted with the chamfered edge outwards, and it must be replaced
in this position.

Adjacent to the flywheel on the timing-side mainshaft, a sleeve is
pressed on to the shaft, and if this is to be removed, another extractor is
necessary under B.S.A. Part No. 61-3593. To remove the mainshaft ball-
race, first heat the case by immersing in hot water and apply a suitable
drift from the outside of the case. While this is still warm, refit the
new bearing, using a tubular punch on the outer ring of the bearing.
When the old bearing has been taken out the oil-seal can be tapped out of
rosition, and a replacement seal must be fitted with its lip towards the
nside of the engine. Plain bearings can also be removed much easier after
heating the cases or covers, and new ones must be carefully reamed to size
after fitting,

Should it be decided that the big-end requires replacement, the answer is
to obtain a reconditioned unit through the B.S.A. Exchange Replacement
Scheme, when the flywheel and crankshaft assembly will be ready for
immediate use.

Alternatively, if the big-end is in good order, there is no necessity to
dismantle the flywheels but, with these out of the crankcase, it is a suitable
0 dportunity to attend to the sludge trap situated in the rim of the timing-

slde flywheel. This is clearly shown at F (see Fig. 2). Take out the screw

| and turn the flywheels until the aperture is downwards, so that as the sludge

{s loosened, there is no likelihood of particles falling into the oilways. The

- trap acts as a final filter for the oil flowing to the big-end. If there has not

been any sign of oil transference from the tank to the crankcase, it indi-

oates that the ball valve A (see Fig. 2), is in good order and should not be

4—(G.4230)
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disturbed, as the metal round the grub-screw has been burred over as a |
security means. :

Notes on Engine Reassembly. Assuming that the mainshaft ball bearing
and oil-seal have been renewed if required, the crankcase and flywheels are
now ready for assembly. The flywheels and mainshaft should be supported
in a vertical position with the drive-side shaft at the top and the timing-
side shaft just clear of the bench. Now feed the drive-side half of the
crankcase into position on the shaft and tap down until it is certain that the
face of the flywheel is firmly against the ball bearing. Replace the spacing
collar which fits against the outer face of the bearing, remembering to have |
the chamfered edge outwards.

Smear a little jointing compound on the joint faces of the crankcase
halves, slide the timing-side half into position, and tighten the nuts or bolts;
evenly a little at a time in order to prevent distortion of the case. Examine:
the mainshaft worm gear and its mating gear on the distributor drive shaft
for signs of excessive wear which, if present, may cause variations in they
ignition timing. Modified gears were introduced at engine No. 11715 and
as they are not interchangeable with the previous type, a pair of the ne
gears must be obtained for the earlier models if necessary. Fit the main
shaft key and drive both worm gear and timing pinion fully home. Notg
that in both cases they must be fitted the correct way round, i.e. the worny
gear has its extension outwards and that of the timing pinion inwards4
Tighten the mainshaft nut securely and lock with its tab washer. Set th
crankpin at its uppermost position. i

The distributor drive shaft and its bush can next be replaced from the
top, the bush being inserted with its oil groove downwards, and the slot ig
the end of the shaft parallel with the crankshaft. Tap the bush gently dowg
to the bottom of the housing bore, noting that the shaft turns to a ney
position as the gears engage. Make certain that the gear is free to rota
easily with a minimum of up-and-down play, and that the circular grooy
in the bush is level with the screw hole. Check this by temporary insertiof
of the screw and, if satisfactory, lock in position by means of the small gru
screw (later models only). ‘

Bolt the oil pump in position, its driving tongue registering with the sk
in the distributor shaft, and here it should be noted that really clean joif
faces are necessary, together with the use of a new gasket coated very light
with jointing compound. Replace the filter cover and gaskets, once ags
using compound to ensure an oiltight joint. Rotate the flywheels ag#
until the crankpin is at the top of its stroke, and insert the tappets into
guide holes. Retain these in position and replace the camshaft compil
with its gear, so that the timing mark on the teeth coincides with a corg
ponding mark on the engine shaft pinion (see Fig. 14). j

The distributor clip is next to be replaced in its recess in the crankg
(see Fig. 14), and then slide the distributor into position through the §
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making sure that its driving tongue engages with the slot in the drivin

shaft. Although the distril%utorgil; nov»g' 1%1 position, the ignition tinvxin§
cannot be set because its retaining clip is fixed by one of the outer timing
cover screws (E, Fig. 14), and this cover is one of the last items to be fitted
on this side of the engine. It involves reassembly of the gearbox, as detailed
in the chapter, “Clutch and Gearbox™ (see page 36), and subsequent re-
assembly of the remainder of the timing side of the crankcase, as given
under *“Valve Timing™ (see page 20). At this point it will be as well to
return the crankcase to the frame, and complete the assembly of the engine
in position. It will simplify the setting of the ignition timing if it is carried
out following replacement of the piston and cylinder barrel, when the piston
position can be determined accurately. This operation is described under
“Ignition Timing” (see page 17), and a reminder must be given here that
when the piston is at the top of its stroke, it is not necessarily at the top of
the barrel. The remainder of the engine assembly is completed from the
instructions given for “Decarbonizing the Engine” (see page 60). Assem-

bly of the clutch, primary chain and alternator are described in the chapter
“Clutch and Gearbox.”




CHAPTER V1

STEERING AND SUSPENSION

THE steering head bearing is perhaps one of the most important on a
motor-cycle and yet it is one which all too often is neglected. Test the
head occasionally for play by supporting the crankcase on a box, so that |
the front wheel is clear of the ground. Stand astride the wheel, grasp the
fork legs and attempt to push them backwards and forwards. If any play is
detected, the head bearings must be adjusted. If they have been allowed to |
become too slack, and have run in this condition for some time, the balls

will in all probability have dented their races, making accurate adjustment
impossible. If these indentations can be felt when turning the handlebars, ]
it will be necessary to dismantle the head and replace the cups and cones. :
On the other hand, if the adjustment is made too close, the steering will be ;
stiff and uncomfortable, and may even be dangerous. When the adjust-
ment is completed, hold the handlebars lightly and move them round
slowly, when the steering should be free and rotate smoothly. This latter

point is most important. '

Adjustment of the Head Bearings. This is a straightforward operation, |
but for the reasons outlined, it must be carried out with care.

C10L, C11G anp C12 MopELs. On all models, except the C10L, thej
steering-stem cap nut B (Fig. 46) is directly accessible, but on the CI10L
the nut is covered by a small shield which clamps the handlebars, and this’
must first be removed by unscrewing the four nuts beneath it. Unscrev ‘
the cap, slacken clip bolt C, and release the clip bolts locking the fork legs
into the lower steering yoke. This is to allow the yoke to take up a new,
position on the legs. Tighten sleeve D until the slackness is only just
eliminated, retighten the three clip bolts, and replace cap nut B. ‘

250 STAR. Adjustment is similar to that just described except that sleeve
D is not provided, and play in the head is taken up by movement of cap n
B directly. .

Replacement of the Head Bearings. If adjustment of the steering heaf
has shown the necessity for replacement of the cup-and-cone bearings, t
head must be dismantled completely as the cups are a press fit in the fra
member, and the lower cone is a press fit on the steering column.

C11G anp C12 MopEeLs. Place a support beneath the crankcase so th
the front wheel is clear of the ground. It is not essential during ¢
operation to remove the wheel, but if this is done it will reduce the weig

84
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to be handled and is therefore preferable. Disconnect the front brake and
clutch cables at the handlebar levers and also release the headlamp dip-
switch. Next, remove the lighting switch from the lamp and draw the
switch and harness through the rubber grommet at the back of the lamp.
The switch knob is retained by a small grub-screw and when the knob is
removed the fixing nut is exposed, and this must be unscrewed to release

FiG. 46. ADJUSTMENT OF THE STEERING HEAD ON MobpEeLs C10L,
Cl11G anD C12

On the 250 Star the sleeve D is omitted, otherwise the systems are similar.

the switch body. The speedometer cable must be uncoupled just below the
lnstrumept, together with its lighting bulb.

Referring now to Fig. 46, unscrew the cap nut B and the fork leg nuts A.
Slacken the clip bolt C, and unscrew the adjuster sleeve D two or three
turns only. At this point precautions should be taken to support the fork

| leg assembly because, at the next operation, the steering column will be
released. The fork legs are retained in the top yoke by a taper engagement
and a sharp blow on the underside of the yoke will free the legs. Still
. supporting the legs unscrew the sleeve D fully so that the top yoke, to-
ﬁether with the handlebars, the upper cone, and its dust shield can be

fted off. Lower the fork assembly, comprising forks, lamp, steering

,eolumn, etc, until the column can be drawn from below the head. All the




4

. cables will have to be disconnected at their snap connectors behind th
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balls from the top and bottom bearings will have been released, but no
harm has been done, because they must not be used again. New 3/16 in.
balls must be fitted on reassembly and there are 24 of these in each of the
bearings. '

The cups remaining in the steering head can be taken out with the aid of |
a simple extractor, which is screwed firmly into the cup and then driven out i
from the opposite end of the head, carrying the cup with it. The extractor §

comprises a short length of 1§ in. bar threaded 24 t.p.i. B.S.C.
The cone at the lower end of the steering stem may be a little-more

difficult to remove and requires a wedge-shaped drift driven between the |

cone and the yoke, being applied at evenly spaced intervals. The new cone

must be driven firmly on to its seat by means of a piece of tubing of such a §
bore, that it just fits over the steering column, and sits on the top face of the

cone.
New cups must be driven squarely into the steering head using a flat

plate across the cups. It is essential that these (and the cone) are pressed|
well home, otherwise they will settle down after assembly, and slacken off;

the adjustment.

When replacing the column, coat the ball tracks liberally with grease to§

retain the balls in position. Deal similarly with the upper bearing, then add
the dust shield, top yoke, and adjuster sleeve. Screw up the fork leg nuts A
(see Fig. 46) firmly. Adjust the bearings so that the column turns freely but;
without play (see page 84), when the clip bolt (C) can be tightened and thef
remainder of the assembly completed. ,
C10L MonEL ONLY. Construction of the forks on this model is slightly
different from that for the C12 model, due to the fact that they are no§
hydraulically damped. Dismantling instructions in gencral follow thos4
already given, except that the fork nuts A (Fig. 46), require their cen
caps to be prised out of position in order to expose the spring locking nut]
This must be removed before the main nut can be unscrewed. .
250 STAR. With few exceptions the instructions given for the C12 alsg
apply to this model. As the headlamp is mounted in a nacelle, the lighting

reflector. Also within the nacelle, detach the wires to the ammeter and thed
unscrew the lighting switch centre screw and take off the knob, which '
expose the nut locking the switch into the nacelle. Release this nut, arg
the switch can then be pushed into the nacelle and drawn out from the back
Note carefully the colours and positions of all the disconnected cables, :
as to avoid trouble on reassembly. )

Removal of the cups from the steering head does not require an extra 4
and they can be driven out from the opposite end with a suitable pund
Referring to Fig. 46, the adjuster slecve D is not used on these models

Front Fork Hydraulic Damping. There is no provision for hydra
damping of the fork springs of the 1954-5 C10L model, but on all oth '
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provided that the oil level is maintained, the damping i i

C 1 | s is automatic and

33&111;:1?62:1 dxsr ngﬁgssary or prov1ded._ Normall;j a%l that is requiredni(s)

10,000 Ign nd e-filling both fork legs with fresh S.A.E. 20 oil at intervals of
A small drain screw is provided at the botto;

v m of each fork leg. Remove
t}(l)es 't;(.)rk leg top nut A (see Fig. 46) which, in addition to holdingg the leg in
Fh 1l ion also acts asa filler cap, and then drain out the old oil. To remove
ti IIe1 ast Rtraces of oil, gpply the front brake and depress the forks a few
P leé gplace the dram plug and add oil as follows—to the C10L (1956)
. Stan C!Z machines—2 pint; to the 250 Star machine—1 /S pint; to thé

ar Trials and Scrambles Model—1/3 pint. Replace the top nut

securely as if thi i
atfectz 3' as if this be allowed to become loose, the steering may be adversely

Hydraulic Rear Suspension Units. Both units are identica
Susp . 1 an
'tIc.ﬁalIy enclosed spring is hydraulically damped under load and rebgmt]t(lie
e damping mechanism is filled and sealed during manufacture and as a
cogifqueqce requires no attention.
¢ spring strengths are determined by the manufacturers to give a go
:‘llllz;io‘;nd performance, but for use under exceptional conditiong, it mgy (1)72
machsi ronger springs would give a more comfortable ride. Early C12
& 7;1es were fitted with springs of moderate strength, but after frame
0. 7477 the strength was increased by about 25 per cent, and if the sus-
pension on the early machines is considered to be too “soft,” the latest
springs (Part No..29—4560.) should be fitted. In both cases, the springs are
;zry strong and if the original ones are to be removed the job must be
twgi 'ca{;fully to avoid damage to the fingers. The springs are retained by
o, i(rc ips, and must be compressed a short distance before the circlips can
¢ taken out. Because of the spring strength, this is not an €asy matter
without a special tool, and one of these can be obtained from a B.S.A
dealer under Part No. 61-3513 for the C12 models. o
A similar tool is available for the 250 Star model under Part No. 61~

3642. Al i . .
No. 31 2387(.)’ on this model, the stronger springs were introduced at engine

Rear Suspension (Plunger Type). Provided that the slidi
been adequately lubricated, th};chaft and bushes shouiddrlllclw% gﬁr? ar\:
placemenF until after a large mileage has been covered. However, when
overhaul is considered necessary or if, on a rare occasion, a broken’s rin
Is to be replaced, the suspension unit can be withdrawn as a whole privg
First remove the rear wheel as explained on page 35. Then disconnect

: the mudguard stays and take out the clip bolts A and B (see Fig. 19) in the

frame lugs above and below the suspension units. This leaves the central

eolumn free, and it can be driven out with a soft punch O.

It is now possible to remove the suspension unit complete, by slightly
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! i compressing the upper and lower spring covers, and withdrawing out of
the frame. Although the springs are strong, only slight compression is
required and this can be done by hand without the aid of a special com-

various washers, rubber bushes etc. . .
ni: Check the sliding tube bushes for wear, and if they require renewal, both
4 tube and bushes should be replaced. The sliding tube is clamped in the

FiG. 47. FITTING THE PLUNGER REAR SUSPENSION UNITS

slot, so that the lug can be opened a little to free the tube.

‘ bolt on the offside is replaced in its correct pqsition, asits heagl secures th
] brake cover plate, and that the grease nipple in the fork-end lines up wi !
: the hole in the sliding tube. . .
Reassemble the complete suspension units, and place the lower sp:
cover on to the frame lug (see Fig. 47). Compress the upper spring shro
and slide the whole assembly into position between the lugs. Line up

L

pressing tool. Dismantle each unit separately and note the position of the |

fork end lug, and removal of the bolt C (see Fig. 19) al}oyvs the tul}e to be|
taken out. This will be made easier if a screwdriver is inserted into the

When the new tube is fitted, it is most important to ensure that the cli
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slots on the central columns with the pinch bolts and insert the column
from the top. Lock the clip bolt firmly and replace the mudguards and
wheel.

The ““Swinging Arm’’ Suspension. The “swinging arm” rear suspension
was first introduced on the C12 machines and has been a design feature
retained in principle on all subsequent models. The earlier models utilized
rubber-bonded bushes at the fulcrum, whilst on the later ones (the C15
Star group) the “swinging arm” oscillates on phosphor-bronze bearings,
and it is unlikely that any of these bearings will need replacement for a
considerable time.

C12 MopErs. First place a support beneath the machine so that the rear
wheel is clear of the ground, and remove the wheel in accordance with the
instructions on page 35. Next, take off the chainguard and then the two
suspension units, so that the “swinging arm” is completely free.

Release the fulcrum spindle nut on the offside (a self-locking nut which
must be used at this point), and the spindle anchorage at the opposite end.
Drive the spindle out of position, which will Tequire a rod slightly smaller
in diameter than the spindle. Raise the *“swinging arm” until it is clear of
the yoke plates, turn it on one side, and withdraw from the rear.

The rubber-bonded bushes are difficult to remove, but perhaps the easi-
est way is to strike the centre tube sharply, so that the long spacer sleeve
between the bushes can fall out of position. This will allow a rod of
suitable size to be inserted through one of the bushes to drive out the one
on the opposite side. The spacer sleeve will then fall out and the remaining
bush can be driven out. The success of this operation depends upon the
case with which the spacer sleeve is displaced and if this should prove
Impossible, the alternative is to burn away the rubber from one of the
bushes. This will involve the use of an oxy-acetylene flame and it may
therefore be preferable to have the work carried out by a B.S.A. dealer.

Replace the new offside bush first and press into position until its largest
diameter is just level with the outer end face of its housing, Add the

central spacer sleeve and temporarily replace the fulcrum pin, 5o that when

the second bush is fitted, all three components will be in line. Drive the
bush into its housing until the spacer is gripped between the two bushes

and then remove the fulcrum pin,

Return the fork to the frame and reinsert the fulcrum pin, but do not

tighten the nut at this stage. Complete the reassembly of all other items
and then attend to the position of the “swinging arm” before tightening the
spindle nut. Replace the machine on its wheels and load the rear wheel
until the suspension is at the centre of its travel. Now tighten the fulcrum
#pindle nut securely. This is an essential part of the assembly procedure

.Ind ensures that the bushes are clamped in correct relationship to the
4,

swinging arm.” The loading of the machine will, in all probability, re-
uire the services of an assistant, especially while the nut is being tightened.
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“swingi > pi larly lubricated, as, §
250 STAR. The “swinging arm” pivots should beregu |

under bad weather conc%itions they are subjected to contact Wlth mud a?ld ’

water, flung up by the rear wheel. Rapid wear of the§le beatrmogs1 ;)sl ;Zu?li s}:
ien of neglect. To replace the bushes mvolveg almost compl ‘
;:;gt[;ing of tghe rear partlz)f the frame, together with the fabrication ofa 1
ithdrawal tool for the spindle. ]
WlFir;t take out the rearpwheel as described on page 35, followed by trllliet |

chain guard. Next, take off the dualseat (fixed at gw ulgjffr sm;;g;:lstl;l): :ub-
s) and then unbolt the coail, l}om, and rectifier 1

aflrna(ﬁllte)rcar%)ess)member. Uncouple the tail light at its snap connector near the

TUBE 3/5, v BORE '
(X 8/'/2 IN LONG

Fi1G. 48. “SWINGING ARM’’ SPINDLE EXTRACTOR

remove the mudguard which is attached to the loop of i
's;?x(l;l-;:é;ea;Sd to the main frar%le. Remove the two suspension units ark
this will allow the sub-frame to be taken off (a sglgl@ bolt connexion 1‘;
the petrol tank, and a bolt at each end of the “swinging .agr? spin I
Early models were lubricated via a grease nipple in the spp;l de molur} :
lug and this should be taken out in case it should restrict withdrawal of {§
spl'{"l(;lées.pindle will be found to be extremely tight in the frame lug, andi
remove it will necessitate an extractor similar to that shown in Flg’i. s
which can be constructed from odds and ends by most handymen. %
out the “swinging arm” and, supporting each pivot in turn, drlgfe gu 1
bushes with the aid of a steel rod of suitable size. When qe}v:x hu§ es
fitted, they must be inserted squarely into their housing wit the}r _} %
towards the engine, and care rr}ust be taken not to damalge their
Once they have been pressed in, the pushes should be n}e-reaxIl:!
restore the correct bore size, and the spindle used as a test piece. ;
“ ; rotate freely and without play. ‘

4
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Thoroughly grease the moving parts, replace the “swingi g arm” in
position, and push the spindle through one of the bushes. Add the thrust
washers and feed the bolt (previously used for extraction purposes)
through the opposite bush, screwing into the spindle end. Tighten the nut
and draw the spindle into its normal position, until it is flush with the faces
of the “swinging arm. This is essential so that the sub-frame members will
not bind against the “swinging arm” and as soon as it has been refitted,
check that the “swinging arm” moves freely. Reassembly does not call for
special comment except that this may be considered to be a suitable oppor-
tunity for cleaning and lubricating the rear chain (page 9), checking the
alignment of the wheels (page 30), and examining the rear brake.

Removing the Fork Leg Bushes. Before attempting to remove the fork
legs all other fittings must be taken off. First place a support beneath the
crankcase so that the front wheel is clear of the ground and then remove
the wheel as detailed on page 35, followed by the mudguard and stays. On
all models except the 1954-5 C10L, the hydraulic fluid must be drained off
as described on pages 86-7.

CI0L 1954-5. Access to the sleeve bearings on these machines can be
gained without the use of an extractor. Free the top end of the telescopic

aiter from the oil-seal holder and slide it down the lower tube, so uncover-
Ing the holder which can be unscrewed after releasing its locking clip. At
the upper end of the fork leg, prise out the small cap in the centre of the
nut, to expose the smaller spring securing nut, and when this has been
unscrewed, the fork sliding tube, complete with spring and rubber damping
tube, can be withdrawn from the lower end of the fixed tube. To remove
the spring, it can be unwound from its “scroll” if the lower legisheldina
vice (with suitable clams to suit the tube to prevent injury) and a small
runch is used to tap the end of the spring. This operation is also necessary

f the rubber tube is to be taken out. Unscrew the grease nipple from the

fixed tube and draw out the lower bush. This will leave a long spacer sleeve
and the top bush still in position, both of which can be pulled out with the
aid of a spoke or something similar. :

It is not normally necessary to dismount the fixed tube but this can be
done if required by releasing the clip bolt on the lower steering stem yoke,
followed by the large nut on the top yoke. If the latter is unscrewed two or
three turns and then given a sharp blow with a mallet, it will release the
tube from its taper seating, when the nut can be unscrewed and the tube
drawn downwards through the lower yoke. The slots in this yoke should
be opened slightly with a screwdriver to allow the tube to slide freely
through the bush.

Examine the bushes and sliding tube for wear, replacing as required and
fit a new oil-seal. If the gaiter shows signs of splitting, this, too, must be

fenewed, as it forms the sole protection for the exposed portion of the
tliding tube.
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When reassembling, liberally coat the working Part.s with grease and |
note that the spacer sleeve is fitted so that its slot is in line with the grease
nipple. Tighten the oil-seal holder firmly, as this has tpe added purpose of
clamping the bushes in the fixed tube, and also make:sure that the spring
securing nut is quite tight before covering it with the cap.

1956 CIOL, C11G, C12. On all these models, the ;
fork construction is such that dismantling cannot be
undertaken without the aid of extractors, of _whlch 4
several are required and it is of little use attempting the |
job without them. They can be obtained through any |
B.S.A. dealer, but as the cost is likely to be heavy it
may be as well to have the work carried out by the
dealer. For those who wish to do the dismantling for .
themselves a study of the following notes should
simplify the procedure. J

Slacken the clip bolt which clamps the fork shaft to ]
the lower steering stem yoke, and unscrew the cap nut
at the top of the fork (see Fig. 46). This nut pulls the §
shaft into a taper seating in the top yoke, and to release
it insert a screwed plug into the thread exposed by re- |
moval of the cap nut. A sharp blow on the end of the |
plug will release the fork shaft, which can then be
drawn through the lower yoke. A suitable screwed’
plug is incorporated in service tool Part No. 61-3350, 4
the use of which will be essential when the time comes
to replace the shaft, because of the powerful spring]
which has to be compressed. . 3

Hold the fork assembly in a vice with suitable clams)
in the jaws and, after lifting out the spring, slide thel
special tool Part No. 61-3005 over the shaft and do
the tubular sleeve, to engage with the slots in
g @ spring seating (see Fig. 49 indicated at D). The sleevey

S seating, and oil-seal can be unscrewed together.
FiG. 49. upper part of the fork shaft is tapered and once the
DISMANTLING THE sleeve is clear of its threads, it must not be moved too fa

Fork OIL-SEAL  a]ong the shaft, otherwise the oil-seal may be expande

excessively and ruined. The sleeve can be remove
from the other end of the shaft at a later stage. . i

A round-wire circlip will now be exposed and this must be prised out §
position. Next, pull out the fork shaft complete vsflth o_11-sea.11 and s_l‘
circlip, and the two bushes. The top bush may be a little tight in the slidig
tube and the shaft may require a sharp jerk to draw it out. ik

The shaft must now be held in a vice, with suitable clams shaped to s
the tube size (this is most important to avoid damage to the shaft) and §
sleeve nut at the lower end unscrewed, for which a ring spanner is strong
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recommended. The shaft is thickest at about six inches from the top and
this is the portion that should be gripped in the vice. To remove the oil-
seal, service tool Part No. 613006 is required and when a new seal is being
fitted into the sleeve it must be inserted with the lip downwards. This will
require service tool Part No. 61-3007.

Examine the bushes and sliding tube for wear,
replacing as thought fit. When reassembling, tighten
the bottom sleeve nut really firmly, and on no
account omit the circlip from the upper bush. Before
the sleeve and its oil-seal is screwed home, add one
turn of twine into the undercut at the end of the
thread to make an additional oil-seal.

To refit the fork shaft, insert service tool Part
No. 61-3350 into the thread at the taper end and
feed it through the lower yoke and into the upper
one. Add the collar and nut, and draw the shaft
fully home into its taper seat. Tighten the clip. bolt
on the lower steering stem yoke and remove the
service tool. Replenish the fork legs with the correct
amount of oil (see page 86) and replace the cap nut.

250 Star. Three service tools are required for
dismantling these forks and as at least one of them
is expensive, it may be preferable for a B.S.A. dealer
to carry out the work, but for those who wish to
do the job for themselves the following notes will
prove to be of some assistance. Fic. 50. Fork L

The fork shafts are clamped into the lower steering RIEP.L N C;:MF;?KT Of)?_
yoke and when these bolts have been removed, un- The same ool is used
screw the cap nut A (see Fig. 46), and withdraw the for dismantling.
spring. Service tool Part No. 61-3350 should now
be screwed into the internal thread in the top of the fork shaft and its end
struck a sharp blow with a hammer, thus freeing the shaft from its taper
seat in the top steering yoke, allowing it to be drawn downwards through
the bottom yoke.

The collar at the upper end of the sliding tube is next to be removed.
Grip the wheel-spindle lug in a vice (not the tube, otherwise it may be
distorted) and unscrew the collar with the aid of service tool Part No. 61—
3586 although, in this case, a suitable “cee” spanner may do the job
equally well. Pressed into the upper part of the collar is a sleeve carrying
two oil-seals spaced about 1} in. apart, the lower one being retained bet-
ween the sleeve and the collar. If these seals have shown signs of being
faulty, new ones must be inserted with the spring-loaded lip downwards.

To dismantle the fork still further for renewal of the bushes, the restric-
tor rod in the centre of the sliding tube must be taken out. It is attached
by a bolt accessible from the wheel-spindle lug, and will require a socket
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spanner to unscrew it. When free, the rod will fall out of the shaft if the
latter is turned upside down. Here it should be noted that there is a slot at
the taper end of the restrictor rod, and when this is replaced, the slot must
be fitted over the drain screw which projects into the sliding tube.

To separate the fixed and sliding tubes it is necessary to use service tool
Part No. 61-3587, because the upper bearing is a tight fit in the sliding
tube and a certain amount of force is required to move it. The sliding tube
must be bolted to the end plate of the tool, using two of the wheel-spindle
lug bolts, so that the fork shaft, complete with bush and spacer sleeve, can
be drawn out together. The lower bush on the shaft can be removed after
unscrewing the ring nut. This also will require the use of a “cee” spanner, |
while the shaft is held in a vice; using suitable clams.

Examine the bushes and sliding tubes and, having decided upon renew- ;
als, reassembly can commence. Replace the lower bush on the fork shaft
and tighten the ring nut securely. Slide the spacing sleeve, and top bush
(flange uppermost) onto the fixed shaft, and insert the latter into the sliding
member, lower bush first. The spacer sleeve and top bush can be driven }
into position with a piece of tubing, of such length and bore, that it will fit §
over the shaft. Take care not to damage the top face of the bush. Next b
screw on the collar complete with sleeve and oil-seals and as it is moved |
down the shaft into position take the greatest care to ensure that the oil-seal
lips are not damaged or turned back, as this will cause oil leakage. Tighten |
_ with service tool Part No. 61-3586. Insert the restrictor rod and, using
the spring as a locator, fit the rod in position over the drain screw and
screw up its fixing bolt. Withdraw the spring and slide the fork shaft up }
through the bottom steering yoke into the top yoke, and insert the service J
tool into the thread in the shaft. Add the collar and nut, and draw the
shaft into its taper seat in the top yoke. .

With the tool still in position, tighten the shaft clamp bolts in the botto
steering yoke and then remove the tool. Replenish the forks with t
correct amount of oil (see pages 86-7) and replace the spring followed
the cap nut.

Following the reassembly of the mudguard, when assembling the wh
special attention should be given to the method of replacement as detailed
on page 31. As soon as the support has been removed from beneath th{
engine and the machine is on its wheels again, slacken the wheel-spind}
lug bolts and align the fork shafts as described on page 33. A

. CHAPTER VII

THE ELECTRICAL EQUIPMENT

ALL B.S.A. 250 c.c. machines utilize an alternator mounted on the engine
shaft, as the means of generating electricity for charging the battery. Asits
name implies, the instrument generates alternating (a.c.) current, and
consists essentially of two major parts. The fixed portion comprises six
coils mounte_d on a laminated stator attached to the crankcase face, and the
rotor comprises several permanent magnets carried in an aluminium hous-
ing which is keyed to, and rotates with, the engine shaft.

Unlike a dynamo, there are no moving parts in contact with each other,
so that the alternator requires no maintenance other than an occasional
examination so see that the air-gap between rotor and stator is being main-
tained. If at any time the engine is dismantled it is not necessary to fit
“keepers” to the poles of the rotor.

Output from the alternator is changed from a.c. to d.c. current by
passing through a rectifier, and varies automatically according to require-
ments, i.e. in daylight running the output is sufficient to keep the battery
fully charged and to supply the ignition coil. When the lights are in use,
the alternator output increases, and with the headlamp switched on, full
output is obtained. ’

This increased output is also used for starting the engine in an emergency,
such as when the battery may have become discharged. On all C10L
C11G and C12 machines the ignition switch takes the form of a detachable
key mounted in the centre of the lighting switch and to obtain the emer-
gency position, the key must be depressed and turned anti-clockwise.
The 250 Star carries the ignition switch on the centre panel behind the
engine and in the case of the earlier models there is no separate key, the
emergency or the main position being obtained by a turn of the knob. On
250 Stars, from engine No. 29838, and Sport Stars (SS80) from engine
No. 1101, a detachable key is incorporated which operates in the same
manner as already described. As soon as the ignition switch is moved to
the emergency position, the output from the generator passes to the
ignition coil, and the battery also receives a charging current. After the
engine has been started under these conditions, the ignition switch should
be moved sharply to its normal position, when the battery will receive its

normal charging current. Failure to do this may cause misfiring, serving
as a reminder to move the switch to its correct position.

Circumstances may arise where the charging rate is insufficient, such as
continuous low-speed running, and on Lucas equipment it is possible to

95
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increase the charging rate from the alternator by interchanging the cables
at their snap connectors, as follows—On earlier models interchange the
Dark Green and Medium Green cables; on later models, the Dark Green
is interchanged with the Green-Yellow cable, and on still later models the
Green-Black cable should be interchanged with Green-Yellow. Examina-
tion of the cables will show which of these colours applies to your machine.
If normal running is resumed, the original connexions should be made,
otherwise the battery may receive an excessive charging rate (denoted by
the need for frequent topping-up).

Batteries. These must never be left in a discharged condition, otherwise
the plates will suffer harm. If the battery is not to be used for, say, two or
three weeks, charge it from an external source and give a short charge at
fortnightly intervals. All the a.c. equipment on the various models has
been designed for *‘positive-earth™ (+) and if the battery is connected
wrongly, the rectifier and other items will be damaged. The positive (4)
lead from the battery must be connected to the frame.

Lucas ML9E. This battery is fitted to the 250 c.c. Star model only and
as the body is of translucent material, the level of the electrolyte can be
seenreadily. A coloured line embodied in the battery shows the maximum
level for the electrolyte and this must never be exceeded. Owing to the |
compact nature of this battery, the level should be checked .at weekly
intervals, but it is not possible to use the normal type of battery filler, or to
use a hydrometer to check the specific gravity of the electrolyte. Use ]
distilled water only.

VARLEY. Whilst these batteries have the same general characteristics as a
lead-acid battery, there are also important differences in construction
which require a departure from the normal topping-up procedure. A j
porous material occupies the space between the plates, and completely
absorbs all the acid, and hence there should not be any free acid in the |
battery. Normally, a teaspoonful of distilled water is sufficient for topping- {
up, at monthly intervals, to replace the fluid lost by evaporation and |
electrolysis. All the added liquid should be absorbed within about a
quarter of an hour, when any surplus must be syphoned out, otherwise }
there may be an overflow. Itis not possible to use a hydrometer with these
batteries and the state of charge can be determined by the voltage under
load, which should be a minimum of 6-3 volts when fully charged. It is not
advisable to top-up immediately before a journey. 4

OtHER Lucas BATTERIES. At intervals of about a fortnight, unscrew the
filler plugs and examine the level of the electrolyte. If necessdry, add dis-
tilled water until the electrolyte is just above the top of the separators. Af
battery filler will automatically ensure the correct level. S

Later types of battery incorporate devices in each cell which ensurg
correct electrolyte level without the use of a special filler, and these device]
(usually consisting of a perforated flange fitted with a central tube) must by

|
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used conscientiously. Add distilled water round the flange until no more
will drain through, and lift the tube slightly to clear the remaining water,
when the level will be correct.

The specific gravity of the electrolyte can be checked, if required, witha
small volume hydrometer, but it may be necessary to tilt the battery in
order to obtain sufficient electrolyte for the operation.

Rectifier. This does not require maintenance, but if it is disturbed for
any reason take care to distinguish between the nut holding the rectifier to
the frame and the nut locking the plates together. If the latter nut is
slackened, the performance of the rectifier will be adversely affected.

Ignition Coil. Maintenance is unnecessary beyond keeping the surface
between the terminals clean and checking that the terminals themselves are
clean.

The Contact-breaker Unit. Adjustment of the contact-breaker, together
with its associated auto-advance and retard mechanism, is normally
carried out as part of the engine maintenance (page 14). If the points
are blackened or burnt, clean with a fine carborundum stone, afterwards
wiping with a cloth moistened in petrol. Apply a thin smear of grease
to the cam. Avoid excessive lubrication.

Setting the Headlamp Beam. To obtain the best visibility and at the
same time avoid dazzle to oncoming drivers, the beam from the headlamp
should be adjusted on a “‘beam setter,” a device to be found at most
garages. If this is not available, shine the lamp onto a smooth, light-
coloured wall at a distance of about 25 ft. when the centre of the area of
concentrated light should be at the same height above the ground as the
centre of the lamp. Note particularly that the machine should be normally
loaded when this check is being made. The complete lamp can be tilted in
the case of the C10L, C11G and C12 machines, but with the 250 c.c. Star,
the three screws securing the headlamp rim must first be slackened, and the
light unit moved until the above condition is obtained.

Bulb Replacement. In all cases it is necessary to remove the rim of the
lamp to gain access to the bulbs.
On model CIOL it is necessary only to bend back the locking tab
securing the bulb-holder bracket and turn it anti-clockwise, when both
ilot and main bulbs can be removed. When replacing the main bulb
(6 volt, 30/30 watt) make sure that the dip filament, i.e. the. offset filament,
is uppermost. Do not attempt to clean the surface of the reflector which
will be harmed by the use of normal cleaning materials.
Other headlamps with a self-contained light unit carry the main bulb in
a detachable holder of the bayonet fixing type. Depress the holder and
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turn anti-clockwise to release the bulb (6 volt, 30/24 watt.) The latter is of
the pre-focus type and is constructed so that it cannot be replaced with the
filaments the wrong way round. The carrier of the pilot bulb (6 volt 3 watt)
is a push-fit in the reflector.

Access to the tail-light bulb is simply obtained by removing the lens

retaining screws, except on the early C10L machines, where the lamp cover
is retained by a bayonet fitting, For the C10L machine, the bulb is 6 volt,
6 watt, with 6 volt, 3 watt stop-light bulbs, or 6 volt 3/18 watt, with

combined stop-tail light bulb. All other tail lamps use a combined stop-tail

light bulb of 6 volt 6/18 watt.

Wiring Diagrams. Diagrams for the various models appear in the follow- {
ing pages. The cables are coloured to facilitate tracing and the appropriate

colours are given on the diagrams.
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THE CARBURETTOR
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]
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THE function of a carburettor is to vapourize the petrol and provide a
‘ correct ratio of air and petrol to the engine. The actual operation of the
g o o { carburettor is simple, there are few adjustments to be made, and these can

] be easily carried out by the private owner. All the carburettors on 250 c.c.
B.S.A. machines are similar in principle, the main difference being, that on
the older models the float chamber is a separate unit, whereas on the later
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version (the “Monobloc”’) the float chamber is incorporated in the body of
 wthe carburettor, whilst the jet positions have aiso been changed in the
" later type. Normally, the owner will be concerned with two items connect-
ed with his carburettor—petrol consumption and power output. A new
machine as received from the makers will have the best settings of needle
position, main jet, etc., suitable for his machine and these should not be
experimented with in any way. On other than new machines, however, it
will be as well to verify the carburettor settings and these are given in
Table IV. The fitting of an air cleaner usually requires a change in main
jet, as the cleaner slightly restricts the flow of air through the carburettor
and consequently a similar restriction is necessary to the main jet to keep
the air-petrol ratio the same, i.c. a smaller one must be used. Thisisalsoa
very good reason for keeping the air cleaner itself clean, otherwise the
normal jet setting will give a rich mixture and therefore an increase in
petrol consumption. The 250 Star is supplied with an air cleaner as a
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§tan§iard fitment, but on the other models an air cleaner was an extra and
Jet sizes for use with and without a cleaner are therefore quoted. ‘
In the above table, the needle position is expressed as the number of the 4

<

CLIP AND NOTCH ADJUSTMENT
FOR NEEOLE POSITION

THROTTLE SLiDE

THROTTLE
STOP
PILOT AR
SCREW
AIR SLIDE [~
NEEDLE NEEDLE JET

MAIN JET

FIBRE WASHER

FI1G. 57. CARBURETTOR, SHOWN PARTLY DisMANTLED, AS FITTED
10 1954 MODELS ONLY

groove from the top of the needle which carries its fixing clip, The throttle ]
slide is the cylindrical sleeve to which the needle is attached, whilst the]
needle jet is the long jet in which the lower end of the needle slides. The)
needle is gently tapered, so that, as the throttle slide position varies
cable from the twist-grip control) the needle position in the needle

varies and hence the effective aperture size changes accordingly, so va
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the flow of petrol to the engine. The needle jet is of a predetermined size,
but if worn (as it may be after a considerable mileage), it must be replaced,
otherwise the petrol consumption will suffer. It will be noted that the
throttle slide is cut &way at an angle and this affects the petrol-to-air ratio
of the carburettor between the stages of running on the pilot jet and the
needle jet range. The air slide (the smaller of the two) is used for cold
starting or with a cold engine, when it is normally closed or partly closed.
At normal engine temperatures it should be wide open (i.e. raised to its
limit).

The purpose of the float chamber is to ensure a correct level of fuel at
the jets and to cut off the supply from the tank when the level has risen to
its correct height. It is usually necessary to use a rich mixture for starting
purposes and for this reason the carburettor has to be flooded. This means
preventing the float from rising normally and for this purpose a spring-
loaded plunger (familiarly known as the “tickler”) is fitted to the float
chamber. To flood the carburettor the tickler should be depressed for a
few seconds, (not jabbed rapidly for fear of damage to the float), when
petrol may be seen dripping from the carburettor. It is unnecessary to
flood the carburettor when the engine is hot, as a normal mixture is suffici-
ent. If the carburettor is of the single-lever type, i.e. there is no air-control
lever, it will be essential to flood the carburettor more or less, according to
the engine temperature. The amount will have to be determined by experi-
ment.

On carburettors with a separate float chamber, the float carries a sharply
tapered needle which rises and falls off its seating according to the petrol
level, thus controlling the flow of fuel. With machines which have seen
considerable use the taper portion may have become worn so allowing the
float to rise a little and hence the petrol level will be permanently too high.

This may lead to continual slight flooding with, of course, an increase
in fuel consumption. In such an event the needle should be replaced: itis -
retained by a clip above the float. After slackening the locking screw, the
float chamber cover may be unscrewed, to expose the float and its clip.
Squeeze the clip ends together and draw the float upwards leaving the
needle in position. The needle can then be taken out by unscrewing the
needle seating from below the chamber. When reassembling, make sure
that the float clip is securely in position in the groove on the needle. In the
case of the Monobloc carburettor, the float is hinged at one side and raises
or lowers the tapered needle near the hinge of the float. Access to these
parts is obtained by removing the side cover. The washer here must always
be in good condition to ensure a petrol-tight joint.

The main jet is exposed when the cap nut is removed from below the
carburettor, an action which will also free the float chamber where this is a
separate unit. This jet is calibrated to give a precise discharge and the hole
must never be modified in any way. A replacement jet will have the same
calibration number marked on its top face.




Fi1G. 58. EXPLODED VIEW OF “MONOBLOC” CARBURETTOR .
This type of carburettor was fitted to all models after 1954, On the Sport Star Mode} E

C158580, an air slide is fitted as shown,
Key on facing page.
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Projecting at an angle from the carburettor body is the throttle-slide
stop screw and its purpose is to keep the slide open by an amount sufficient
to keep the engine running slowly when the twist-grip is closed. A lock nut
retains it in position.. The spring-loaded screw projecting horizontally from
the carburettor body-controls the amount of air feeding to the pilot jet, and
so regulates the mixture at “tick-over,” and for the initial throttle opening.

There are two main faults which can develop in carburation—the
mixture can be either too rich or too weak. If too rich, one or more of the
following symptoms should be noticed—heavy petrol consumption;
black smoke in the exhaust (absurdly rich, possibly due to a closed air slide
or heavy flooding); eight-stroking (i.e. the engine firing regularly but at
half its normal frequency); sparking plug sooty (distinguish here between
a surface which is sooty or covered in burnt oil), air cleaner choked;
“lumpy” running of the engine.

With a weak mixture, the signs would be— spitting back in the carburet-
tor; erratic slow running; overheating; engine performance improving
if air slide is partially closed; grey deposit at the sparking plug points.

Air leaks will also give a weak mixture, and cause erratic slow running.
Alikely cause is a faulty joint between the carburettor and the engine. Pour
a little oil over the joint when the engine is running and if a leak is present
the oil will be drawn in. Fit new joint washer. Worn inlet valve guides
will also produce the same effect. Similarly, explosions in the exhaust are
usually an indication of too weak a pilot mixture, but on the other hand it
could be too rich a pilot mixture, coupled with a leak in the exhaust system.

Tuning the Carburettor. When tuning the carburettor, always follow
the same sequence as that here given and do not start until the engine has
obtained its normal running temperature. The air slide must be kept fully
open throughout the operations unless instructed otherwise.

Main Jet. This controls the supply of petrol to the engine when the
throttle control is not less than three-quarters open. Run the engine at full
speed. If the performance is better with the air control closed slightly, or
with the twist-grip eased back a little, the jet is too small. If the engine runs
roughly, the jet is too large.

1. Mixing-chamber cap 14. Needle jet
2. Mixing-chamber cap ring 15. Main-jet holder
3, Air slide 16. Main jet
4. Jet-needle clip 17. Pilot jet
5. Jet block 18. Throttle-stop adjusting screw
6. Air passage to pilot jet 19. Jet block locating screw
7. Tickler assembly 20. Pilot air-adjusting screw
8. Banjo securing-bolt 21. Mixing chamber
9. Float needle 22, Fibre seal
10. Float 23, Jet needle
11. Float-chamber cover screws 24, Throttle slide
12. Float-chamber cover 25. Throttle return-spring

13, Float chamber
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Pilot Jet. When the throttle control is up 10 one-eighth open, the pilot |
iet is responsible for the mixture passing 10 the engine. Slacken the
throttle slide screw and lower the slide until the engine falters and then
adjust the pilot air sCIew until the engine runs reglarly, also 2 Tittle faster.
Repeat this procedure tWO or three times until the best slow-running is

obtained.

110

in this slide controls the next phase of

the throttle opening,  e. from one-eighth toa quarter open. If opening the
twist-grip causes spitting from the carburettor; SCIeW in the pilot air screw
by a small amount (say half-a-turn) to enrich the mixture. 1f this does not
affect a cure, return the pilot air screw to its previous position an
another throttle slide with the next smaller “cut away.” Altematively, if the
engine runs irregularly under load at this throttle position without spitting,
a larger “cut-away” 18 required, Of the throttle needle is too high.

Throttle Slide. The “cut-away”

Throttle Needle. This controls the widest range of throttle opening
(from a quartet to three-quarters open) and also the acceleration. Chec
with the needle in the lowest position when the

most groove. If the acceleration is poor and better results are obtained
with the air slide partly closed, raise the needle by two grooves. If the

improvement 18 most marked, lower the needle one M
ives the best accelera-

check again, leaving it finally in the position which gt

tion. :
ixture is still too rich with the clip in the uppermost |
et needs to be replaced due to wear. 7

1t may be that the m

oove and this means that the needle j
The needle will require renewing only after a very long

Finally, having made all these adjustments it is a goo

the idling is still satisfactory.

clip will be in the upper: |

ore notch and

€.
d plan t0 check that ]

AIr cleaner, 23
Auto-advance mechanism, 16

BATTERY—
earth, 9
topping-up, 96
Big-end replacement, 76, 81-2
Brake adjustment, 30
Brake shoe replacement, 30

CARBURETTOR, 105
settings, 105
Chain—
adjustment,
primary,
rear, 26
lubrication,
front, 7
rear, 9
wear, 29
Clutch—
access to, 38
adjustment, 36
removal, 41
spring pressure, 39
Clutch plate removal, 39
Clutch shock absorber, 40
Contact breaker, 97
Cylinder barrel—
examination, 6
removal, 61
Cylinder head—
gasket, 61
removal, 61
replacement, 65

DECARBONIZING, 60

ELECTRICAL equipment, 95

gine—
dismantling, 74
reassembling, 76, 82

INDEX

FILTERS, 6
Forks—
bush renewal, 89
damping, 86
jubrication, 86

GEARBOXES—
four-speed, 52
light, 43
unit construction, 56
fubrication, 8
three-speed, 49

HEADLAMP—
beam setting, 97
bulb replacement, 97

IGNITION coil, 97

LiTTLE end, 68
Lubricating system, 1
Lubrication, general, 7

PISTON, 66

ReARr light bulb replacement, 98
Rectifier, 97
Rings, 67

SPARKING plug, 19
Steering head—

adjustment, 84

bearing replacement, 84
Suspension—

front, 86

rear, 87

plunger, 87
Swinging-arm,

11
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TIMING—
ignition, 17
valve, 20

THE BOOK

Tuning the carburettor, 109

VALVE—
clearances, 11
grinding, 64
guides, 63
non-transfer, 6
removing, 62

OF THE 250 cC.C. B.S.A.

VALVE (contd.)—

springs, 64 " '
Valves, by-pass, 7 ) . i LAMBRETTA MOTOR-SCOOTE!
. Te 3 ¥ ) PR (LI and TV Models) '
WaeeL— ? : MATCHLESS
alignment, 30 5 ‘ (1945-60 Models)
bearings, 34 ) NEW IMPERIAL
removal, (S.V. and O.H.V. Models, 1935 onwards)
front, 31 N.S.U. QUICKLY
rear, 35 , 7 .U, '
Wiring diagrams, 99-104 . ’ (Ail Models)
N.S.U. PRIMA

(Continued from front flap)

LAMBRETTA MOTOR-SCOOTER

replacing, 65 (All Models up to “L.D.P.”)

(A General Guide)

3 J . NORTON
4 (Al O.H V. Single-cylinder,
i : 1955-62)

x ‘ ' PANTHER (L/WT)
A . . o (250 &.c. and 350 c.c., 1932-58)

; PANTHER (H/WT)
E i (600 c.c., P. & M., 1938-59)

ROYAL ENFIELD
(Singles, 1946-38)

g b : C RUDGE
: - Rudge Whitworth, 1933-39)

i SUNBEAM
) (1928-39 Models)

3 S SUNBEAM S7 AND S8
Ene (500 c.c. O.H.C., Vertical Twins,
1946-57)

TRIUMPH
(193849 Models)

VELOCETTE
(Twin-and Single-cylinder up to 1962)

VILLIERS ENGINE
(A General Guide)

ART OF MOTOR-CYCLING
MOTOR-CYCLE OVERHAUL
MOTOR-CYCLIST’S HANDBOOK .




