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This Instruction Maoual s intendsd to ocquaint
the BS.A. owner with details of the controls, general
maintenance and technical data which may be
required for normal operation of the machine.

It does not coniain the information necessary
to carry out stripping for maior overhauls, but if
any owner feels competent Lo carry oul thes type
of work. a comprebensive Service Mamual and an
illustrated Spares Catalogue can be obtained from
his BS. A spares stockist or locil dealer.

Orwners in the British Isles can obtain these
publications direct from B.S.A. Motor Cyeles Lid.,
Service Department, Birmingham 1. Always guote
fell engine and frame numbers when ordering.
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Engine Nember ...
Feame Number ...

EMGINE DETAILS:
Bore {mm.)
Stroks (mm.) ..
Capasity (68) ..
fcu, in) —
Valve cleamance:
inlat (0] ..
exhaust (in)...

Valve timing with
DN E clanramcel

imbet—
opens botde
closes atd.c,
exhans—
opens bhnde.
closes a.tad.e.
Caompression miio
Ignition timing ...
ELECTRICAL:
Tgnition timing,
(idcgrees, fully
advansed) ... e
Contsct points gap
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Sparking pluga:
Champion type
o

Baltery capacity (a.h.}

TRANSMISSION:

Clntch chainwhesl

Gear mtios ...

Clutch friction plstes
(rear) o .

WHEELS:

Front braks ...

Rear brake
Front tyres and

Renr tyres and

TECHNICAL DATA

O et aide of crankesss below cylinder base.
At top of bead tobe.

Spitfire
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Fuel tak,
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Gearbox,
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Primary chaincass,
{{pints) s

Front forks,
{pEnis)
lee) .. =

CARBURATION:
Carbureiior type ...

bore (in) ...
main jet L.,

pilot jet ...
Throuls vabtve ..
Needle position .,
Meodie jot ... =
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GENERAL DETAILS:

[
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Tround clearance,
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Seat beight (unladen)
[ L
(em.) ... =
Orverall helghs,
(Western h/bars),
{em) ...
(Stamdard hibars),
I g
fem) .. ...
Weight,
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TAKING OVER THE MACHINE

Before running the machine make sure that the oil tank, gearbox, primary
chaincase and front forks are properly topped-up with oil and that the battery
is filled and charged (sec appropriate chapters for filling instructions). Mormally
these preparations will be carried out by the dealer who 5 selling the machine
and the new owner has only to arrange the conirols to his liking and the
machine is ready for the road.

HEADLIGHT MAIN BEAM Lol 2

WARNING LIGHT AMMETER @ @ @

OFF  PILOT HEAD

STEERING LOCK REVOLUTION COUNTER

SPEEDOMETER CABLE ADJUSTER

STEERING DAMPER
CABLE ADJUSTER
CLUTCH LEVER

AIR LEVER

FRONT BRAKE
LEVER

IGNITION KEY
{ON HEADLUG)

HORN BUTTON \ m‘r}?gﬁ,
PETROL FILLER '

REAR BRAKE

PETROL TAPS =~
STANDARD
PEDAL
POSITION
OIL FILLER Cap STARTER PEDAL

Fig. 1. Controls for the Lightuing, (Differences on remaining models
conmprise amission of elecirieal and other equipment).

The new rider should make sure that he iz quite familiar with all the
controls before attempting o fde the machine. Most of the controls are ad-
justable and should be positioned so that they can be resched without moving
the hands from the grips or the feel from the footrests. Handlebars and foot-
rests should Be adjusted so that a comlortable and patural riding position is
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achieved. The handlebars are clamped to the [ork yoke at their centre, and
can be adjusted for position after the bolts bave been slackened. Make sure
that these bolts are tight after completing the adjustment, The footrests are
mounted on taper lugs and after the nuts have been removed, can be set in
the desired position. Mote that the nut on the left footrest has a lefi-hand
thread and must therefore be tumed in a clockwise direction to unscrew if.
Alter any adjustment i3 completed, reset the brake pedal stop so that the
pedal is situated comfortably below the foot.

It is well worth while spending some time in setting both handlebars and
footrests correctly, because badly positioned controls cause ponr control of
the machise and bring discomfort on long journeys.

HANDLEBAR CONTROLS:

Throtile Twist Grip.—Mounted on the right handicbar, it controls the throtile
opening and consequently the engine speed. To open the throttle (ie. o
increase enging speed) turn the grip 2o that the top moves towards the rider.
Excess slackness in the cables can be removed by means of an adjuster in-
earporated in each cable at the carburetter (twin carburetter models) or mid-way
on the cable (single carburetter models),

The rotary stiffness of the twist grip can be varied by means of the ad-
juster screw and lockout, It is set for average requirements when lsaving the
factory, but can be re-adjusted to suit individual preference.

Front Brake.—The lever is mounted on the right handlebar in front of the
throttle control. Grip the lever genily (o operate the brake. Finger adjust-
ment for the cable is provided at the adaptor on the lever, and at the brake
phl&

Air Confrol {Chrhmﬂnr].—ﬁnmted immediztely above the front brake lever,
and controls the amount of air admitted to the carburettor (see staning instruc-
tions, page Tk

When closed (moved away from rider) a rich mixture is provided for cold
starting purposes.  For normal munning, the lever should be turned clockwise
as far as possible. Cable adjustment i3 provided mid-way in the eable.

Clutch.—The lever Iz mounted on the left handlebar. Grip the lever to fres
the clutch, ic. disengage the drive between the engine and the rear wheel
Finger adjustment for the clutch cable is provided at the adaptor on the lever.

Headlight Dipper Switch.—Incorporated in an annular housing at the lelt
handlebar grip. Switches from main to dipped headlight beam as required.
The housing can be adjusted for position after releasing the locking scrow.

Homn Botton.—Moeunted in the same houvsing as the headlight dipper switch.
On models without battery lighting, when a horn is fitted, the button is in-
dependently mounted on the lefi handlebar and the horn can be operated
only when the engine is running.

OTHER HAMND CONTROLS:

Petrol Taps.—These are located wnder the rear end of the tank, one on each
side. To turm on the petrol, pull out the knurled bution and lock in positien
by turning anti-clogkwise, Both aps communicate with the main supply in
the tank, but if one tap only is vsed. a reserve supply remains which can be
fed to the carburettor when the second tap is wrned on.
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Lighting Switch—The three positions of the switch are: (@) all lights of,
(b) pilor, tail, and instrument lights on, () head, wmil, and instrument lights
on, with the separate switch on the handlebar controlling the main and dipped
headlight beams.

In all switch positions, the charging rate from the alternator varies with
th:lcondmau of the battery, decreasing as the battery becomes fully charged
and vice versa,

Ignition Switch.—This is operated by a detachable key, which when in the
ann—cln:km_pualt‘mn, switches off the ignition and can be withdrawn,
Always place in this position when the engine is stationary and remove the
key when ll_l_\‘llll the machice. Turn the key to the clockwise position to switch
on the ignition and kave in this position when the engine is running. The
switch is located on the left side of the stecring head,

"*Cut-out™" Batton.—On models fitted with direct ignition, a “cut-out™ button
is mounted on the handlebars. Depression of the button stops the engine.

Tickler ['En!hl.ren'u_}-—Euh carburettor float chamber is fitted with a spring
]mt_led plunger wiul:h, when prevents the float from rising, (hus
rapidly replenishing the level of fuel in the chamber. The plunger {or tickler)
should be used for a briel interval only, otherwise the level of petrol in the
float chamber will rise excessively, resulting in flooding of the carburetior,
and loss of fuel. (Sec starting instructions, page 7).

Steering Lock.—Carried in the top fork yoke, To operate the lock, tum the
ha::_ldlcha.rg to 'I;!:IB left, then turn the key in the lock to releass the plunger,
which registers in a special lug on the frame, The machine cannot then be
driven or wheeled away.

Steering Damper.—This is situated above the stoering column at the centre
of r.in_a handlebars, and tightmjng down the knob increases the damping action.
At high :pcods, or when a sidecar is fitted, the damper should be tightened
slightly and adjusted according to reguirements,

FOOT CONTROLS:

Gearchange Pedal.—Operated by the right foot, the gearchange mechanism
is of the positive stop type and, following a change of gear, the lever returns
1o its central position as soon as foot pressure is released,

Neutral position is between first and sscond gears and downward move-
ment of the lever selects a lower gear, while an upward movement sslects &
&ﬂiﬁ' one. The pedal ean be re-positionsd as required after releasing its pinch

Starter Pedal.—This is on the right side of th i i
the i, ght side ¢ machine and depression of

Rear Brake Pedal.—Operated by the left foot, The pedal is equipped with

ﬁbﬂmﬁh?‘k !Ilw:.:h should te set so that the pedal pad !i:sqcunﬂnrtabily
w the foot, or instant use. Any adjustment of this pedal it

may require re-adjustment of the rear l:rﬁh:,ci'| ook b

1]

phifs

Stop Light Swilch.—Actuated by an exiension from the brake pedal and
concealed behind the left side panel, this switch controls the stop-light in the
tail lamp. Whenever the brake pedal is adjusted, check that the switch still
functions and if necessary, re-position the extension arm slightly to ensure
this condition.

INSTRUMENTS: (According to Specification)

Speedometer.— The “trip"” mileage can be reset to zero by rotation of the
control knob on the side of the instrument.

Revolution Counter.—Dvriven from the cogine mainshaft this records the
¢Ooging r.p.m.

Ammeter,—This instrument indicates the charging rate [rom the altermator or
the discharge rate from the bauery. The rates ave shown as “Charge" ()
or “Discharge” (—).

DRIVING

To Start the Engine.

Siand astride the machine and make sure that the gears are in the neutral
position, which lies between the first and second gears. If there iz any doubt
about this depress the gearchange pedal fully two or three times o engage
soccessively lower gears, at the same time easing the machine backwards and
forwards to allow the gears to rotate a little, and so facilitate gear engagement.
When it is certzin that first gear is obtained, reise the pedal through half of
its mormal stroke, so sclecting the peutral positon. Should the machine be
in gear it will move {orward as the staper pedal is

If the engine is quite cold, depress the carburettor ticklers momentarily,
Mote that it s neither necessary por desirable to oscillate the ticklers rapidly,
as this may damage the floats. Close the air control lever, thus giving a rich
mixture for starting.

On models fitted with coil ignition, switch on the ignition by turning the
key in a clockwise direction, sec Fig. 1. Open the twist grip a small amount
only, as excessive opening may prevent casy starting, and push down the
starter pedal slowly, uniil resistance is felt; then, without releasing the pressure
on the pedal, give a firm downward swing which should set the engine in
motion. If the engine fails to start at the first attempt, repeat this procedure,
being careful to avoid rapid kicking at the pedal which will serve no purpase
and may damage the operating mechanism. The ignition control is set auto-
matically in the retarded position for starting, and advences as the engine
speads up.

Mote that while it is necessary to use the air control lever when starting
from cold, this should not be necessary when the enging is warm, and should
cerlainly not be go if & restart is made after a short wait only. On ceriain
occasions, such as when the engine is not fully warmed up, or when it has
copled down a little during a temporary balt, it may be necessary for the
engine to be only partially choked, when the lever should be szt in its m!d-
way position, and the rider iz advised to study this point. When starting with
a warm engine, and during normal running, the lever should be set in its fully
open position, so that the carburcitor air slides are also kept folly open.
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Engaging First Gear.

With the engine running slowly, disenguge the clutch by gripping the left
handlebar lever and after a brief Interval press down ihe gearchange pedal
as far as it will go, so sclecting first gear. If the pedal will not move through
its full travel, so that the gear docs not engage, ease the machine backwards
or forwards slightly, maintaining a light pressure on the pedal, until the gear
iz felt to engage,

Moving Off.

Open the throttle slightly, and gently releass the clutch lever part way, until
the elutch can be felt to take up the drive, and the machine tends 0 move
forward. Open the throttle a little more to provent the possibility of stalling
the engine, and slowly release the clutch lever as the machine mowves away.
Until the lever is completely released the clutch is not fully engaged, so that
the engine should not be spesded up excessively or the clutch remain partly
engaged, for longer than is necessary to get the machine away in first gear.

Changing Gear (Up).

‘When the machine is moving steadily with the clutch fully engaged, the next
operation i3 1o engage second gear. Close the throtile, disengage the clutch,
and raise the gearchange pedzl as far as it will go, the three movensents being
performed simultaneously. Immediately the gear is felt to engage, re-open the
throttle and re-engage the clutch,

Changing Gear (Dowm).

Open the throttle slightly, disengage the clutch and press the gearchange pedal
down as far as it will go. Re-cngage the clutch as soon as the gear s felt to
engage. Violent pressure on the gear lever is unnecessary, a steady movement
of the pedal being most effective.

Motes on Gearchanging.

When changing gear, not only should a suitable road spesd be selected at
which to perform the operation, but the gearchange should be timed in such
a way that the relative speeds of the engine and gearbox coincide as closely
as possibile,

For this reason, when changing up, the throttle is momentarily closed
when disengaging the clutch, so removing the power drive from the gearbox,
allowing it to slow down to the lower speed ai which it will operate in the
next higher gear.

When changing to a lower pgear, the engine speed has to be increased
relative to the gearbox speed, and the throttle should not therefore be closed,
but even opened slightly, while making the change. As soon as the cluich
lever is gripped, the engine will automatically increase in speed, so that the
lower gear will engage quictly at the correct spesd.

Changing gear, therefore, whilst appearing complicated, is mainly concerned
with the synchronization of engine speed and road speed, by co-ordination
of hand and foot operations. After a hittle practise, smooth and quist gear-
changes will be possible at all times, and eventually become a purcly auto-
matic action,

Using the Gearbox.

Comect usz of the gearbox must be made in erder to obtain best results in
all-round performance, especially with regard to acceleration and hill climbing
capabilities (particularly motor cycles fitted with a sidecar), and to the attain-
ment of maximum speeds by sports models.
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1t s not always appreciaced that the power delivered by an LC. engine
depends upon enging speed. Hence, on 8 machine travelling wphill, the engine
speed will fall as a result of the increased load, with A corresponding fall in
power output, In order to mainiain sufficient power, a lower gear must be
selected in onder to increass the engine speed and so obtain morc power.

Similarly, for good acceleration from moderate speeds in top gear, more
power is required and, here again, the solution is to change down to a lower
gear, It is better to zllow the engine to “rev” in a lower gear than to labour
in a higher one.

It follows that the engine speed must be kept high in order to develop
maximum power and this means that for maximom acceleration and maximim
spesd, the engine must be driven up to peak r.p.m. in the gears. In particular,
to attain maximom speed, it is essential to obfain peak r.p.m. in third gear,
before changing into top gear.

Note ;:—Mnaximum safe r.p.m. for ““Wasp" e e e = 250
Maximum safe r.p.m. for “Homet™ ... .. = 7250
Mﬂﬁnmuﬁzrp.m.ﬁural]nﬂlertwﬁlqﬁnhmnﬂﬂs = T

To Stop the Engine.

Sclect the meutral gear position 2nd close the throttle, so reducing the enging
speed to “tick-over”., Turn the ignition switch to the “off™ position.
MN.B.— On models with direct ignition depress the “cut-out button™.
lena-[n.

ndnwhuhsjmnumwdamwmaﬂHmmlldumwmha
that all the internal parts are just as new es the enamel and plating which can
be seen, and they must be well “run-in" before the engine can be given any
really hard work.

The *running-in* process is the most important period in the life of the
engine, and the handling it receives during the first 1,000 to 1,500 miles will
determine the service it will provide in return.

Running-in should commence at ane -third to half throttle, and the throttle
opening should be y increased as the mileage builds up, until at
the end of the running-in pennd full throttle can be employed.

If excessive speads are used in the early stages, there is risk of scizure
and other troubles, and in any case, until the machine has been propetly “run-
in™, it cannot be expected to give its best performance.

Smooth throttle control and selection of the comrect gear for the prevail-
ing conditions will eaze the work of the eagine. In particular, avoid violent
acceleretion, and do not allow the engine to labour on hills in a high gear,
when a change to a lower gear would ease the load. This ensures that all parts
of the machine are properly run-in and are quite free.

When runping-in #s completed, balance the wheels (see page 43),

Do not let the oil level in the tank fall below the minimum mark, &5 economy
in oil may prove very expensive at a later date and running consistently with the
level too low may cause the oil o become unduly hot. It must be remembered
that the ofl cools as well as lubricates, and a new engine tends to run a little
hotter than one that is well run-in. After the first 250 miles, and again at
500 miles, drain and refill the oil tank with fresh oil and clean the filters. The
correct grades of oil are given in the lobrication chart. The cil in the gearbox
should also be changed after the first SO0 miles,

Further oil changss should be carried out in accordance with the instruc-
tions under “RouTive LUBRICATION.™

During the running-in period it is advisable to check the various adjust-
ments such as valve clearances, contact breaker gaps, clutch adjustment, etc.,
rather more frequently than usual, and to check the tighiness of all nuts and
balts to make sure that the initial bedding-down does not loosen any com-
poncnts.



ROUTINE MAINTENAMCE

The following list of items requiring regular attention will serve as a guide
a3 to when maintenance shouid be carried out. The method of carrving out
the various adjustments will be found under the appropriate headings in the
later chapters, The mileage figures quoted are based on mormal road work
but for machines used for competition purposes, the periods between servicing
should generally be reduced.

Whenever any work is carried ouwt on the machine, attention to detail
and scrupulous cleanliness must be observed. All joints must be clean and
gaskets in good condition before reassembly. Threads must be kept clean and
frea from grit, and exposed threads should be oiled or greased before assembly,
Good fitting spanners should be used at all times and puts must be tightened
firmly, but spanners of greater than standard length should not be employed
as they may cavse failure through overtightening.

Take care when cleaning the machine that dirt is not inteeduced into the
carburettors, hubs, etc, Do not attempt to rub off dry dirt or mud as this
will damage the enamel or plating. Wash off any dirt with a copious supply
of clean water, preferably from a hose. Any oily areas should be treated with
a proprietary detergent before being hosed down. Dry the machine with a
piece of clean rag and if possible clean it on & warm dry day so that all
moisture is removed. Finally, polish with a pood quality polish such as
Autobrite.

Every Week.
Examine battery acid level (where apptmbll:} el Page 45
Check brake adjustment Page 41
Check tyre pressures ... % Page 2

Every 2,000 Miles.
Check and tighien all nuis and bolis
Examine pump ball valve - Page 13

Check valve clearances ... A Page 15
Clean and adjust sparking plm Page 16
Check adjustment of primary chain ... Page 32
Check clutch operation .. Papge 34
Check adjustment of rear cham Pape 33
Check wheel alignment . Page 34

Check adjustment of slwnrlg o e R Page 45
Check contact breaker points gap ... o Page 20
Check lights (where applicable) Page 46
Clean air filters (where applicable) ... Papg= 17

Every 5,000 Miles.

Clean and adjust contact breaker polnts Pape 20

Examine auto-advance unit ... Page 20
Every 10,000 Miles.

Examine brake linings, clean brake drums

Examine front fork for correct action Page 44

Check headlight beam setting {where uppllr.al:ll:} Page 46

Examine rear suspension for corpect action . Pape 45
As required.

Ignition timing ... . et ™ Page 17

Petrol tap filters.
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Flgures within squares refar 1o tha
left side of the machine.

REF. NO.

S G 00 =] LA da e L

=

right side of the machine

Fig. 2. Lubrication Diagram.

ROUTINE LUBRICATION

Draily.
Check oil level in tank ot

Every 1,000 NMiles.
Check oil level in primary chaincase oy

Every 2,000 Miles,

Check oil level in gearbox ...

Drain and refill the oil tank

Clean ofl tank filter ... C
Clean crankcase filter .. -
Lubricate rear chain ... .
Lubricate brake cam spmdles {En.'mt and n:a:}
Grease central stand (two points).

Lubricate exposed cables and joints (oil or greass),
Lubricate brake pedal pivot (oil).

Every 5,000 DNliles,
Lubricate contact breaker cam

IR

Lubricate auto-advance mechanism ...
Drain and refill the gearbox
Drain and refill the primary chaincase ... ...

Every 10,000 NMiles.
Drain and refill the front forks ... e o
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RECOMMENDED LUBRICANTS

OILS
Front
Engine Gearbox | Forks and
Primary GREASE
Brand Summer Winter All Year | Chaincase
Mobiloil BB A D Arctic Mobilgreass
; : MP
Shell X100-40 | X100-30 H100-50 N100-20 Retinax &
Castrol XXL XL Grand Prix | Casirolite (Castrolease LM
Eszo Esso Eszo Esso Esso Esso Multi-
Motor Oil | Motor Ol | Motor 0l | Motor Ol | purpose prease
4050 200,30 4050 200W/30 H
B.P. S.AE. S5.AE S.AE. S.AE. Encrercass
Energol 40 30 50 20 L2
Regent Havoline | Havoline | Havoline | Havoline | Marfak Multi-
SAE 40| SAE 30 | SAE 50 |SAE 20W| purpose 2

The grade of lobricant vsed depends to a certain extent on the use to
which the machine is being put and the ambient temperature. The chart gives
recommendations for conditions in temperate countries. In countres whers
the climatic conditions are extreme, some alteration may be necessary bearing
in mind that the higher the temperature the higher is the 5.A.E. number required.

All the above are mineral adls, but if it is desired to use vegetable oil then
the engine and oil tank must be thoroughly cleaned out with flushing oil before
changing over.

In no circumstances must the two types of oil be mixed. If they are, &
sludge will be formed which may damage the engine. For similar reasons,
B.5.A. oil (U.5.A.) should not be replaced with a detergeat oil.

It is always advisable to make sure that the oil is warm before driving
the engine hard. When taling part in competitive events advantage should
be taken of any warming-up period to get the enging warm and the oil circulated,

RECOMMENDED OILS FOR U.S.A. ONLY

We strongly recommend BS.A. oils for use in B.S.A.
motor-cycles, as detailed below:—

EXGINE GEARBOX Front FORKS AND
PrivarY CHAINCASE

Summer Winter All Year

5.AE. 40 S.AE 30 S.AE. 50 8.AE. 20
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ENGINE

The Labrication System,

The Iubrication system is of a dry sump type, ie. the oil is contained in a
compartment remote from the engine. One set of gears in the double-gear
pump, situated within the inner timing cover, draws oil from the tank through
a gauze filter and delivers it under pressure past a non-return valve, to the
timing side main bearing, bigend bearings, camshaft and other parts.

The oil then drains down through another gauze filter in the bottom of
the crankease (Fig. 4) to a small sump, from which it is drawn by a second set
of gears in the pump via the ball valve (Fig. 4), and returned to the tank. If
the tank filler cap is removed whilst the engine is running, the returning oil
should be seen issuing from the pipe (Fig. 3). The fow of oil will in
all probability contain air bubbles, but this is a normal condition and is due
to the larger capacity of the return pump. I there is no Row from the
pipe, stop the engine immediately, and investizate the capse (s2e “Pume Barr
VaLve”, page 15).

Special Note:—After draining and refilling the oil tank, cleaning filters,
m.ilhﬁenﬂlhmammiuhkdulny before the oil is seen retuming to the
tank, z

The rocker mechanism is lubricated by means of a by-pass feed from the
oil return pipe, the oil dmining to the crankease by way of passages in the
cylinder block.

Oil Tank and Filter. (Fig. 3).

Access to the rubber-mounted oil tank is provided by removal of the panel
on the right side of the machine. It is quickly detachable and is held in posi-
tion by snap-fasieners.

TANK
BREA

ROCKER
LUBRICATION

AND DIPSTIC | Fua, 3.

The oil tank and filter,
(Norte thar the supply and
return pipes cross before
attachment to the crankease).




Unscrew the filter, which is fitted in the lower right side of the tank, and
drain off the oil inte o suitable receptacle, for which purpose it may be ad-
visable to make a small chute of sheet metal or cardboard. Lean the machine
to the right to drain off any remaining oil.

Wash the filter in petrol and before it is replaced make sure it is quite
dry and that the fibre washer is intact. Tighten firmly to secure an oil-tight
joint. Refit the panel in position, locking in position with the snap-fastens«a

Mote:—The operation of draining the tenk will be simplified if it is
drained while the oil is still warm, and is therefore best carried out immediately
after a run.

Refill the tank with engine oil in accordance with the recommendations
contaiped in the lubrication chart (page 11).

The tank capacily is approx. 5 pints and the maximum and minimum oil
levels are shown on the dipstick attached to the filler cap.

0il Pipes.

If at any time the oil pipes are disconnected it is essential that they are crossed
over when meconnected, (ie. the outer pipe from the tank is attached to the
inner connection at the crankcase, Fig. 3).

Crankcase Filter. (Fig, 4).

This is integral with the small sump carried below the crankease, and removal
of four nuts and spring washers allows the filter to be withdrawn, Wash
thoroughly in petrol and make sure that all the petrol has evaporated befone
replacing. Check also that the joint washer is in good condition, renewing
if mecessary, so that the joint is made oil-tight.

Fic. 4.
Crankease filter and
pump ball valve,

Pump Ball Valve. (Fic. 4).

When the crankcuse filter is removed, the end of the pump suction pipe is
exposed, It carrigs a small ball which acts as a non-return valve, and it is
advisable at this time to check that the ball is free on its seating by inserting
a piece of wire into the valve orifice. If the ball adheres to its seating, there
will not be a return flow of oil to the tank and the crankcase may become
flooded. The returning oil can be seen issuing from the pipe if the oil tank
filler cap is removed whilst the engine is running (see page 13).  Alterna-
tively, if the crankcase contains an excessive quantity of oil after, say, an over-
night stop (indicated by voluminous smoke from the exhaunst when starting
up), this may be due to the ball not seating properly, caused by a particle of
foreign matier, 50 allowing oil to pass through the pump to the crankcase.

¥alve Clearances.
It is mecessary to remove the petrol tank in order to lift off the rocker cover,
and thus expose the adjusting screws on the ends of the rocker arms.

Turn off the petrol taps, unscrew the pipe connections, and disconmect
the sirap bencath the front of the tank (fitted to steel tanks only). The lalter is
held in position by a captive bolt and nut, which is exposed when the rubber
cap is removed. Unscrew the nut and note carefully the sequence in which
the varions components are withdrawn o that they can be reassembled in the
same manner, and remove the tank.

Mext remove the high-tension leads and the sparking plugs, to enable the
engine 1o be rotated easily without any resistance due to compression. Take
off the rocker cover, taking care not to damage the gasket between the cover
and cylinder head.

The wvalve clearance is measured by means of feeler gauges inserted
betwesn (he valve stem and rocker adjusting screw (Fig. 4), and as
the cams arc of special design it is essential that the following procedure is
adopted, otherwise the clearances are likely to be inaccurately measured.
Rotate the engine slowly by means of the starier pedal until one inlet valve
is Tully open. This is the correet position for checking the inlet valve clearance
on the other cylinder. Rotate the engine again and adopt similar measures
for the inlet valve on the opposite side of the congine. Repeat the procedure
for the two exhaust valves, Correct clearance, which in all cases should be
checked or adjusted when the engine is quite cold, are: inlet, .008 in,; exhaust,
.01014n, For competition purposes only, these figures can be increased to 010in.
and 012 in. for inlet and exhaust respectively,

If adjustment is found to be necessary, first slacken the Tocknut, The
adjusting screw should then be screwed up or down until the gap between
the end of the valve stem and the screw is just sufficient for the approprate
feeler gauge to enter. Retain the adjuster in this position, and tighten the
locknut securely against the rocker arm.

Fia. 5.
Measuring the valve
clegrance.




Sparking Plugs,

The sparking plug is of great importance to salisficlory engine performance
and it is mecessary that it should be the correct type and in good condition.
Champion plug types N.3 or N4 are recommended according to model,

For competition purposes 2 suitable racing plug should be fitted.

The condition of a sparking plug can be helpful in determining the condi-
tion and tune of an engine, and it is recommended that the plug be removed
from time to time for examination.

A plug running at the correct temperaturc in 8 healthy engine will be
indicated by blackish or greyish/tan deposits on the end of the plug body
and earth electrode. The firing-end of the insulator will vary from a very
light tan to a darkish brown.

A soofy deposit on the fiing end of the plug is generally an indication
of over-rich mixture, whereas a fine light grey deposit on the end of the plug
and a whitish appearance on the firing end of the insulator may indicaic a
lean mixture. If carburation appears correct, but the plug insulator at the
firing end is black with carbon or oily deposit, this is generally sn indication
that the grade of plug in use & too cold.

Piugs should be cleancd on an abrasive blast machine and afterwards,
the sparking surfaces of the electrodes on standard type plups should be
dressed with a fine file in order to restore clean, flat, parallel faces. It is most
important that the gap should be reset to specification; (20 o 025 in. Gap
adjustment should be made by bending the side wire, The threads of the
plug, znd the gasket seat, should be wiped clean before refitting plug w the
engine. The upper portion of the insulator should also be wiped clean after
fitting and prior to connecting the high-tension cable, It is good practice to
wipe periodically the top of the insulator with a clean cloth in order to remove
any accumulation of grime or dust, etc., as such deposits can be conductive
and result in poor plug performance.

The special non-detachable steel gaskets fitted to Champion standard
sparking plugs are designed to last the life of the plug

When refitting the plug, screw in as far as possible by hand, and then

use 3 box-spanner for final tightening to avoid possibility of damage to the
insulator. An adjustable spanner should not be wsed,

FiG. 6.
The spork piug.

{ABOVE)—Fouled with burnt oil, or toof.
(eELow)—Correct.
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Air Filters. (Fus. 7).

The filters can be detached from the carburetior intake, and the ends of the
perforated band are held together by means of a small nut and bolt which
must be unscrewed before the band can be opened to allow the whole filter
uniatd.m be dismantled, The element must be washed thoroughly in petrol and
dri

FILTER ELEMENT

Ignition Timing.

It is a rare occurance for the ignition timing to alter and it is not advisable
to interfere with the setting unless it is strongly suspected of being incorrect.
The importance of accurate ignition timing cannot be over-emphasised. Care
and patience must be used to ensure that the final setting is in accordance
with recommendations.

Before checking the timing, the contact breaker gaps must be set to the
correct clearamoe, since any varation in the gaps from the recommended
clearance will effect the timing (opening the points advances the timing; closing
them retards itf). The correct gap when the contact points are in the fully
open position is 015 in., and if different from the setting, they must be re-
adjusted (see page 20).

As a preliminary operation, remave both sparking plugs so that the engine
can be rotated without resistance due to compression and engage top gear
to enable the engine to be turned either backwards or forwards by moving
the rear wheel.

In order to assisi the owner in setting the piston in the correct timing
position, the flywheel is specially machined to accept a timing plug (supplied
in the tool kit) which can be inserted through an aperture in the front of the
crankease (Fig. 8), First, st the right-hand piston at the top of its compression
stroke (both valves closed). Remove the detachable cover (A), and insert the
plug loosely. Rotate the engine backwards very slowly until the timing
g];;ﬁ is felt to engage in the Qywheel timing keyway, then add and tighten the

g nuts.

The engine will now be locked in position with the right-hand pision
correctly positioned for timing. Mote that the timing plug is reversible, but the
correct timing will be obteined when the plug is fitted with the symbol AS50 in
the upper position only. This applies to all models. The plug must not be Gited
with the symbol AG5 at the top.

17




Fic. 8.
Using the tming plug.

The next step is to set the auto-advance mechanism of the contact breaker
in the fully advanced positien. (The governor weights in the mechanism will
automatically have returned to the retarded position when the engine is
stationary.) Remove the central securing bolt (Fig. 10}, withdraw the washer
and temporarily replace the latter with another washer having a hole just large
enough to fit over the cam bearing, thus allowing the washer to bear against
the side face of the cam. Replace the beli, but before tightening rotate the
cam to its limit in an anti-clockwise direction, hold in position, and tighten
the bolt. This will lock the puto-advance mechanism in the fully advanced
position, which is the correct position for timing the ignition.

Mow check that the upper pair of contact breaker points are just opening.
If incorrect, slacken the two screws which securs the back-plate (Fig. 10) and
totate it untl the points are just opening. Retighten the screws and check
the whole setting carefully. The best way of determining the precise point
of opening of the contact breaker points is to connect a small battery and
bulb in series with the points.

When the right-hand cylinder has been timed, firsi temporarily remove
the timing plug, rotate the engine through one revolution, and replace the
timing phog. Check that the lower pair of contact points are just opening.
In this case however if the setting is incorrect, do not adjust the back-plate
but re-adjust the contact points until the correct condition is obtained, thus
timing the left-hand cylinder. This naturally, will effect the fully open gap,
but to & small extent only.

Do not forget to remove the timing plug before attempting to move the
engine, nor to remove the special washer fitted temporarily behind the contact
breaker central bolt, otherwise the auto-advance mechanism will be inoperative.

It cannot be too strongly emphasised that the ignition timing must be
comectly set for satisfactory engine performance, and that any attempt (o
“improve” on the above settings should be avoided, as they have been deter-
mined after careful development.

Special Note for Energy Transfer Ignition:—If the alternator has been
remaved it is essential that it is replaced correctly, otherwise the ignition timing
will be effected. The inner face of the rotor i drilled with holes marked 5"
and other letiers. For both engines this hole must be located on the driving peg.
None of the other holes is fo be used. The relationship between the driving peg
and crankshaft splines is also important (see Fig. 9).
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Fis. 9.

Assembly of the alternator
rotur (encrgy trangfer
ignitios).

As an alternative method of setling the ignition timing accurately, many
dealers possess electronic equipment specially designed for this purpose. For
owners who wish to take advantage of this service, the fully advanced ignition
setting for all models is 34 degrees,

BEARING BOB WEIGHT

: 3 i CENTRAL
BEARING

BACK

PLATE

SECURING 2

The comtact breaker assembly
(left), and the povernor
mechanism which lies beneath
it (above).

GAF ADJUSTHENT

Contact Breaker. (Fic. 10).

The unit is contained within a separate compartment and becomes accessible
when the inspection cap is removed from the timing cover. It is driven from
the intermediate timing gear and the compartment is fitted with a special seal
to prevent any possibility of engine oil finding its way on to the contact points.
If it becomes necessary to replace the seal, it must be ftted so that the lip which
bears on the shafi faces the interior of the crankcase. Separate coils are used
for each eylinder necessitating two patrs of contact points which are operated
by a single cam.
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Cleaning.

The uoﬂfiam must be free from grease or vil. If they are burned or blackened,
clean with a fine carborundum stone or very fine emery cloth, afterwards
wiping away any trace of dirt or metal dust with a clean, petrol-moistened
cloth. Cleaning of the contacts is made easier if the moving contact is with-
deawn, for which purpose it will be necessary lo remove the timing cover.
The moving contact can be lified off its pivot afler unscrewing the nut securing
the end of the spring to the capacitor. When reassembling, make sure that
the insulating tag has not been disturbed.

Gap Serting,

When the peints are fully open, the gap should be set to 015 in. To check
the setting first remove the sparking plugs, so that the engine can be rotated
slowly until one of the rocker arms is on the peak of the cam. In this posi-
tion the gap will be at its maximum, when the setting can be varified with
the aid of a feeler gauge. If incorrect, slacken the screw and adjust the plate
carrving the fixed point until the gap is correct. Refighten the screw and
check for adjustment. Repeat this procedure for the other pair of points.

Lulsricarion.

Apply & very small amount of thin grease, or clean engine oil, to the felt pad
which lubricates the cam. Do not use an excessive quantity, as it is most
important that the contact peints are kept free from lubricant, otherwise mis-
firing and difficult starting may occur. At the same time, turn the engine
until the cam slot is uppermost and apply one spot of clean engine oil for the
purpose of lubricating the cam spindle. A further single spot of oil should
be applied to the contact breaker pivot posts,

Auto-Advance Unit. (Fio. 10).

When attention is being given o the contact points, it is also a comvenient
time to inspect the bob-weights of the governor mechanism which automatically
advances and retards the ignition timing. When the engine is stationary, the
timing i3 fully retarded and as the engine speed increases, it becomes pro-
gressively advanced, until fufly advanced at mormal road speeds,

To expose this mechanism, remove the two screws and detach the contact
breaker back-plate complete with contact points etc, It i not necessary (o
unscrew the central bolt, because although the whole mechanisin is retained
on a tapered shaft, to do so may release the unit, requiring complete reliming
of the ignition. If howewver, the mechanism i3 to be taken out, remove the
central bolt and insert an extractor bolt into the threads specially provided
for this purpose. The bolt is available as a B.S.A. Service Tool Mo, 61-5005
and should be screwed in as far as possible, when a sharp jerk on the end of
the spanner will release the unit. ’ ;

Make sure that the bob-weights move freely and that If the cam is turned
by hand to the advanced position (weights fully cxtended outwards) and
relensed, the springs withdraw the weights to the inner position (retarded).
Lubricate their bearings with a drop of light oil if necessary, but do not over-
lubricate or the excess may find its way on to the contact points. MNote that
the ignition timing should be checked after the comtact breaker back-plate is
replaced, when slight re-setting of the plate may be required.

Decarbonisation.

Decarbonisation should be carried out only when there are definite symptoms
that excessive carbon build-up inside the engine is interfering with per-
formance. The usual indications are an increasing tendency to “pink™ (a
sharp metallic knocking when under load), a general falling-off in power
noticeable mainly on hills, and a tendency for the engine to run hoiter than
normal.

0

It i& customary to attend to the valves during decarbonisation, as thia
provides a reasonable interval between valve overhaul, and avoids the neces-
gity for dismantling the engine especially for this purpose at a later date.

On machines used In competitive events, the need to remove the cylinder
head is more likely to be indicated by the condition of the valves, which are
subjected to considerable stress at high engine speeds. The cxhaust valve
especially should be replaced at reasonable intervals,

Ii for any teason, maximum safe engine speed has been exceeded the
valves should be regarded with suspicion, It is difficult to determine the
mechanical condition of a valve by visual inspection, and il in doubt a new
valve should be firted.

Preliminary Work.

It is mecessary (o remove the petrol tank in order to carey out decarbonisa-
tion, and advisable to remave both side panels, which are quickly detachable,
cach being held in position by two snap-fastenors.

Turn off the petrol taps, and unscrew the pipe connections at both ends
{belt fixing at the carburettor), taking care not to lose the sealing washers,
otherwise it will be impossible to remake a petrol-tight joint.

Disconnect the steap beneath the front of the tank (stzel tanks only). The
latter is insulated from direct contact with the frame by rubber mountings on
the top tube and is beld in position by a captive bolt and nut, which are
exposed when the rubber cap is removed. Unscrew the nut, and note care-
fully the sequence in which the various componenis are withdrawn, so that
they can be reassembled in the same manner, and remove the tank, MNext,
remove the high-tension leads from the sparking plugs, and then unscrew
the plugs from the cylinder head.

Remove the air filters from the carburéttors which can now be taken off,
and, to save disturbing the slides etc, can remain attached to their cables
and tied up out of the way. Examine the special heat-resistant gaskets fittod
between the carburettor langes and ihe head and if there i any sign of leakage
or damage on the faces they must be replaced, otherwise it will be difficult
to obtain correct carburation. Similarly the paper washer at each side of the
gasket should be replaced if necessary, The face of the carburetior flange
incorporates a synthetic rubber ring to preserve an air-tight joint, and this
toe, should be examined for soundness.

MNext, disconnect the oil feed pipe to the rockers at its union on the back
of the cylinder head, and then remove the engine steady between the frame
front and cylinder head.

Remove the exhaust pipe connections followed by the pipes themsslves.

The exhaust pipes are a push-fit in the head, and any tendency for the
pipes to adhere to the head or the silencers, duo 1o carbon, can be overcome
by the application of a soft mallet, which will avoid damage to the plating.

Removing the Rockers and Cylinder Head.
The rocker assembly i3 enclosed by an alumininm cover, which can be lfted
off its studs after the six nus have been remaved. If the engine is in the frame
it will be necessary for the front centre stud to be unscrewed in preparation
for cylinder head rempoval. Examine the gasket carefully, and replace with a
new one if there is any sign of damage, in order o ensure an oil-tight joint.
Mow remove the push-rods. These must be dealt with individvally, the
engine being first rotated so that the normal valve clearance is present, and
the rocker adjusting screw and the push-rod are not subjected to spring
pressure. Unscrew the adjuster completely, when the rocker arm can be
depressed sufficiently for the push-rod to be taken out (Fig. 11)
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Two of the cylinder head bolts cannot be removed without frst dis-
mantling the exhaust rocker assembly. Take off the nut and spring washer
from the end of the spindle and tap it out of its supparts, applying a soft
punch to avoid damage to the threads. MNote that the rockers are spring-
loaded at their outer emds with a thrust washer at the inner ead. It [5 essential
that the washers are fitted in their correct relationship with the rockers, to
ensure that the adjusting screws are contral with the valve stem, and that the
push-rods are positioned correctly.

i

%
:

The inlet rockers need not be disturbed. If, however, the inlet rocker
spindle is removed, it is preferable to replace it in the same mountings,

There are nine attachment points between the cylinder head and barrel,
five of which are by means of bolts, and, following the removal of the
exhaust rockers, all can now be removed. The remaining four fixing points
are by studs, and their nuts are directly accessible. Gently tap the underside
of the exhaust ports with a soft mallet to free the joint, and lift the head
clear,

Mote that a split metering pin is used at the centre mounting of the infet
rocker spindle to regulate the flow of oil to the rockers ete, If defective, this
pin must be replaced by another of the same diameter for which purpese it
will be necessary to unscrew the ofl feed union at the back of the head. Do
not disturb unnecessarily,

Cylinder Head Gasket,

Examine this carefully for defects. Dark stained paiches, especially between

the cylinder bores, may indicate a leakage of gas. Any signs of burning at the

edges of the copper-abestos gasket round the cylinder bores will be self-evident,

and in either of these instances the gasket must be replaced with a new one.
Later models are fitted with solid copper gaskets which should be annealed

before re-using (sce page 28).

Removal of the Valves. (Fia. 12).

The operation is greatly simplified if the proper tool is used, and this is
available as B.S.A. Service Tool No. 61-3340. The illustration shows the
application of the valve spring compressor, when it is only a matter of closing
the spring sufficiently for the split collets to be removed. A sharp tap on the
top of the tool may be necessary to froe the collets,

sl

Fio. 12,

Removing a valve with
the aid of Service Tool
No, 61-3340,

The valve stems must also be examined for wear. If an appreciable ridge
has formed at the end of the portion bearing in the valve guide, the valve
musst be replaced,

Decarbonising.

Serape all the carbon from the combustion chambers, taking great care not
1 scratch the soft aluminium surface or to damage the sparking plug threads,
The ports must also be scraped fres from carbon, and every care taken not
to damage the valve seat faces with the decarbonising tool. A suitable instru-
ment for this job is an old screwdriver, the edges of which have been rounded
by wear, and provided that a little patience is employed, all traces of carbon
can be removed to leave the surfaces smooth and unmarked,

On no account must the cylinder head be submerged in a solution of
caustic soda in an effort to dissolve the carbon, because of the harmful effects
of this solution on aluminiom.

Plug the push-rod mnnel with clean cloth to keep oul foreign matter,
depress the starter pedal gently until the pistons are at the top of their stroke,
and remove all the carbon from the crowns and valve pockets. Here, oo,
great care must be uwsed not to damage the soft aluminium surfaces. The
piston crowns and combustion chambers ean be polished with fine metal
polish. Finally, rotate the engine to lower the pistons to the bottom of the
bore and wipe all loose carbon from inside the bore.
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The Valve Spriogs.
These tend to lose their efficiency due o heat and other causes, especially in
the casc of the cxbaust springs, and if they are found to have shortemed
appreciably they should be replaced. It is false economy to continue 10 use
them when they are at the end of their useful life.

The correct fres lengths of thess springs when new are: outer spring 134 in,;
inner spring 17 in. On Wasp models only, the spring lengths are: 154 in. and
144 in. respectively.

Replacing the Valve Guides.

If the valve guides are worn, the old ones may be driven out from inside the
cylinder bead using a dnft with & pilot portion which is a good fit inside the
guide. It is advizable 1o warm the head for this operation. Specially made
drifis for this job are available as BS.A, Service Tool Mo, 61-3382 New
guides should be driven in from the top, until the largest diameter fite frmly
against the head.

When new guides have been fitted, it is essential that the valve seats are
refaced with a proper valve seat culler, to make sure that the seat is concentric
with the guide bore. The valve seat angle is 45°. BS.A. Scrvice Tools for
this particular task are Mo, 61-3293 for the pilot and No. 61-3299 for the
cutter.

Examination of the Valves and Seats.

If the valves and their seats arc only discoloured or lightly pitted, then it will
be sufficient to grind them in with a little fine grinding paste, but il there is
considerable cvidence of pitting then the faces must be restored with the
proper equipment, This also may be an indication that the engine has been
run with insufficient valve clearance, or with incorrect mixture from the carbu-
rettor, or late ignition timing

An exoessively pitted valve must be refaced by mechanical means, as
attempts to grind-in the valve with paste will only result in the removal of
too much metal from the seats in the head, with conssquent “pocketing™ and
its attendant adverse effect on performance. This is all the more important
with an aluminium head, where the valve scats are cast in position and can-
not be replaced.

It is probable that the scats in the bead will be in good condition, as the
valves are usually the first to require attention, but if they are badly pitted,
the seats should be refaced with a proper scat cutter,

Valve Grinding.

Grinding with fine-grade paste should be sufficient to ensure that a good gas
scal 15 created. [f the valves are in poor condition, but not bad enough to
warrant machine grinding, start with the coarse-grade of paste and finish off
with the fine, being careful to remove all traces of the coarse paste before
changing over.

Smear a small guantity of grinding paste on 1o the lace of the valve and
return the valve to the same seal from which it was removed. A light spring
imseried under the valve head greatly facilitates the grinding operation, as it
assists in raising the valve so that it can be rotated to & new position periodic-
ally. Grip the valve head with the special suction cup available as BS.A.
Servica Tool Mo, 65-9240 and rotate the valve backwards and forwards whilst
maintaining a light pressure. Grinding should be continued until the mating
surfaces of the valve and seat show a uniformly matt metallic surfzce all round,
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Valves and scats must be thoroughly cleansed of all traces of grinding
paste before reassembly,

fr

Fis. 13.

Grinding-fn the valves,
showing the method of using
B8 A. Service Tool

No, 65-9240.

Replacing the Valves,
Smear a little engine oil on the valve stem and replace the valve. Refit the
valve spring retaining cop against the cylinder head, followed by the springs
and the top collar. Using the same tool as for dismantling the valves, com-
press the springs until the two collets can be inserted, when the springs can
be gently released.
; A coat of grease on the exposed end of the valve stem will assist in keep-
ing the collets in position as the spring is released., Make sure that the collets
are correctly seated in the recess on the valve stem. One end of the outer spring
has reduced pitch coils (i.e. the coils are closer together) and the springs must
be assembled with this end nearest to the cylinder head sesting. Wasp valve
springs are similar at both ends.
Removing the Cylinder Block.
Unless the condition of the engine indicaies that the piston, rings, or cylinder
bores require attention, it is not advisable to disturb the evlinder block.
Symptoms indicating faulty piston rings might include heavy oil consumption,
poor compression (but only il the valves are in good order, otherwise they
are moch more likely to be the cause) and excessive piston slap when warm.
The Jstmr‘m.qht be due to worn bores which can be checked without removing
the Block if the pistons are moved 1o the bottom of their stroke, thus exposing
the bores for examination and measurement,

jt: it is decided 1o take off the black, first sct the pistons at the bottom
of their stroke, then remove the nuts round the cylinder base fange and gently
:lﬁhthe block upvmrds until the pistons slide oot from the bores, It is as well
0 have an assistant to steady the pistons as they emerge, to avoid ikl
damage, _As soon a5 the block has been M:hqum,m:om the cmm
mouth with a clean piece of cloth to kesp out any foreign matter. Scrape
the paper washer off the cylinder base flange snd/or the crankease face.

The tappets are retained in the block by means of circlips at their upper
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Checking the Cylinder Block.

Examine the cylinder block carefully for wear, and if a deep ridge has formed
al the top of the bores er the wear exceeds a maximum permissible gure of
010 in, then a rebore may be necessary, Pistons and blocks % mm. and
1 mm, oversizes are gvailable for rebore purposes.

The cylinder block will also require a rebore if there are any deep scores,
a5 these will cause loss of compression and excessive oil consumption.

The Pistons,

It is not necessary to remove the pistons or the rings unless they require re-
placement or further dismantling of the engine is to be carried out, in which
case, first prise out one of the gudgeon pin circlips in each piston, by inserting
a suitably pointed tool into one of the notches provided in the piston for this
purpose. The gudgeon pins are a tight fit in the pistons when the latter are
cold, and it is necessary for the pistons to be warmed by wrapping in a cloth
which has been immersed in boiling water and wrung out. Alternatively, an
electric iron can be applied to the piston crowns untl thoroughly warm.
When the piston is warm remove the gudgeon pin with the aid of a suitable
extractor.

Mark the inside of each piston to enable it to be replaced the correct
way round, and in the same bore from which it was removed.

If there are any obvious high spots on the piston, indicated by highly
polished arcas, they should be smoothed down with 2 smooth file. While it
is imporiant that all serious high spofs are removed, this form of attention
should not be overdone, An adequate running-in period is the best safeguard
against piston troubles,

Warm each piston before refitting its gudgeon pin, which should be dipped
in engine oil and tapped into position while the piston is supported from the
opposite side. On no account must the replacement of the circlip be over-
looked. Always use ncw ones and make certain they are pressed firmly into
their grooves, because if they should come adrift, the cylinder bore will be
dumaged.

While the pistons are removed it is a good opportunity to check the con-
necting rods for any signs of wear. The rods should revelve freely without
any signs of up and down movement at the bigend. Rotate the crankshaft
until the crankpins are uppermost. With each connecting rod set vertically
in turn, grasp it firmly and try to move it up and down. If any play can be
detected the big-end bearings will require replacement. Do not confuse side-
ways movement at the little-end with up and down play, The big-end should
have approximately (020 in. side-play and this permis some sideways move-
ment at the other end of the connecting rod.
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The Piston Rinps.

The faces of the piston rings in contact with the cylinders should possess a
smooth metallic surface, and any sign of discolouration or shiny portions
means that the rings are defective and must be replaced, They must also
possess a certain amount of springiness, so that the ends lie about 4 in. apart
when relensed from the block. The rings should be free in their grooves but
if they are stuck, they must be prised free and removed from the piston, when
all carbon can be cleared from the grooves and the inside of the rings. Care
is necessary when removing and replacing the rings as they are brittle and
only permit a minimum amount of movement.

To check the piston ring gaps, place each ring in turn in the least wom
part of the bore from which it was removed, and temporarily insert the piston,
pushing it against the ring to make sure it is truly located in the cylinder bore.
Withdraw the piston and measure the gap between the ends of the ring with
the aid of a fecler gauge (Fig. 14). The correct gap is 008—.013 in., and
although an increase of a few thousandihs of an inch is not important, any
large increase means that the ring should be replaced. It is unlikely that ncw
rings will have gaps of less than the amount specified, but if so, the gaps can
be opened out to the correct figure with the careful use of a very fine file.
Make sure that there is no fraze on the edges of the joint after filing, The
lower compression ring has a taper contact face and a replacement must be
fitted in the correct manner, as marked,

Fic. 14,

Checking the pision ring
gap. The ring must be
fitted parallel with the
end-face af the [ore.

% ﬂrﬂ.""'-"lnnillu.ll.l“"-"“m

Replacing the Cylinder Block. (Fig. 15).

Fit a new paper washer to the crankcase face, lightly smearing with jointing
compound before doing so. Hefore replacing the block, prepare two pieces
of wood, 14 in. square by about 8 in. long, so that they can be lzid acrass
the crankcase mouth under the pistons, one in front and one behind, These
will enable the pistons to be held square while the block is lowersd, and at
the same time prevent them from descending into the crankcase,
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Fiz, 15,
Replacing the cyilnder block,
The compressor bands are
et : B.8.A. Service Tools
FiTis J . i 61-3682 (500 c.e. englier),

= 61-3707 (650 c.c. engimes).

. Itwillsimpﬁﬁtheﬂtﬁngn[ﬂwb]o&iflhcpm i pressed
mmam mﬂvzm aid of “slippers™ ay shcwnm:?ihn: ﬁf;u-arjon
These are obiainable under B.S.A. Servioe Tool No. 61-3707, Apply g liberal
b enging ail to the pistons and position the ring gaps equally
R fmcmmmmgnm two slippers compress the rings so that rh?yuare
Jist fres mg;m, replace the block, removing the slippers after the rings
block into Dcsiiiocn. MRxm:jt'tl;;wu ':vaoden il e rids
i e O B oo ma; weashers round the cylinder base

Reassembling the Cylinder Head.

If it has been decided to fit a new gasket, thi it

3;;;:— nj: ;ﬁn:tlc:ﬂl:hbcié‘m ::s u'pperm.usmtm zirﬂzﬁnbff ilm f:ldpx;:::ﬁ:
gl 3, asg:l:l.m np:n;:g;;?hou!d be fitted with the same face against
ﬂ]wﬁn;tﬁgm glgmgasget_ is of solid capper and if it is being re-usad it
T e, b ;::Id :L:lir f::.r heating to a dull red appearance and

EI}Z. 16,

Fequence of tghteri
the cylinder head .ﬁn.f.'_:“x
Netmbers 7 and 9 regyire
prior removal of the exhaust
rocker spindle,

-

Having ground the valve seats and replaced the valves, springs, etc., in
position the head can now be lowered into position and bolted down, To
ensure even distribution of pressure with consequent freedom from dis-
tortion, tighten the bolts and nuls in rotation, &s gshown in Fig. 16. This
sequence should be followed several times, tightening a little more each time,
until all fixing points are really tight. ‘The bolts should be tightened with a
torgue spanner set 1o 25 Ibs/it. When the machine has covered its first 230
miles after decarbonisation, or when new, check the tightness of the eylinder
head bolts and nuts. The engine must be quite cold when this is done.

The push-rods are in pairs of different lengths, the longest operating the
exhaust rockers from the two centre tappets, and the rods can now be loosely
placed in position. Tap the rocker spindles into place with their rockers,
thrust washers and springs in their correct erder, and tighten the spindle end
nut, The spindles should be assembled in the same mountings from which
they were removed. ’

Each rocker must be dealt with in turn, As the engine is rotated slowly,
the push-rods will be seen to riss and fall according to the action of the cam-
shaft on the tappets. AsS 200D as one of the push-rods has reached its lowest
position, insert the appropriate Tocker ball-end into the cup on the upper
end of the rod, and screw up the adjuster on the opposite arm of the sams
rocker to give approximately the correct valve clearance. Repeat this pro-
cedure for the remaining rockers and push-rods, and when all are in position,
sst the valve clearances accurately in accordance with the instructions given
on page 13.

Having decided whether or not a new gasket is necessary for the rocker
cover joint, this ean be fitted in position and the rocker cover replaced.
Excessive tightening of the nuts should be avoided, otherwite the cover may
be damaged. The two domed nuts must be replaced on the studs from which
they were removed. Conneet the oil feed pipe to the rockers,

Examine the sparking plugs, cleaning and adjusting if requircd as described
on page 16, Replace these, and then commect their leads, making ceriain they
are coupled to the correct plug.

Final Reassembly.

The carburettor flange gaskets must be replaced in the correct order before
fitting the carburettors and the air filters should be dismantled and cleaned,
as detailed on page 17, before replacing on the carburettors.

Now refit the exhaust system, meking sure that the pipes arc pushed into
their original positions in the cylinder head before tightening their connections,
and then add the engine steady, locking this securely at both ends.

‘The petrol tank rubber blocks must be replaced in the same position on
the frame tube.

The central nut should be screwed up tightly, as its design ensures that
the rubber bush cannat be compressed excessively. Replace the strap benecath
the front of the tank and, finally, replace the petrol pipes and the side panels,

THE GEARBOX

Lubrication.

The oil level s pre-determined by means of o stand pipe built-in with the
drain plug, and for the purpose of checking or replenishing the oil level, the
drain plug must be left in position. Remove the level screw in the centre of
the drain plug and add a quantity of the correct grade of oil through the
filler aperture on top of the gearbox until the surplos fows from the level
serew hole. When the flow ceases, replace the plug, after making sure its
fibre washer is intact (Fig. 17\

29



Note:—For the level to be co th i i
its wheels on horizontal ground, frect, the machine should be standing on

To drain the oil, which should preferably be undertaken while the oil i
warm after a rum, the dq.{n plug and level screw can be removed tagfli::]rs
Examine the mbbc:r_“o'_‘ ring before replacing the plug and renew if msary.
:I?unuld then b:mli,lnaz'k':dm ?ﬁwd ot e e he MI

c as i i
oL o] above. Suitable oils for gearbox Tubrica-

—SEALING RING
6% . Fig. 17,
DRAIN PLUG The gearbox oif level
and drain pligs,

Replacing the Starier Pedal Spring. (Fic, 18),

This spring is enclosed withi i .
accessible when the mq.wwf:h:l;m?m‘?“m timing case and becomes readily

% u‘fc'h: m shaft mmrnmt ﬂ;epﬂa::x.mgN:relt:i::hz- plate, which must be prised
Ilpnk;. over a special anchor stud, which sboul:l meﬂ%niﬁ :rther
wmnls!i:qng;ngtonth:insfdcofrhcmemybemmd Fit the n =
locsely in position, with the inper hook looped round I:hc anchor stu
replace the p:!.ate 50 that its tongue overlaps the spring coils S
the outer spring hock. Turn the plate i i
the SPINg pressure), until it is possible to
|!mls-prndle_ Press firmly into position
timing cover is replaced.
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Fic. 18,
The starier pedal
refurn Spring.

Ratios,

Sprockets used for standard ratios are: engine 28T, clutch 53T. Engine and

clutch sprockets arc not variable, bot changes in gear ratios can be made by

altering the gearbox sprockets, which range from 17T to 21T inclusive,
Standard gear ratios for the various models are as follows:—

Model Gearbox Rear Wheel Top
Sprocket Sprocket Gear
Rovar Star 18T 47T 541
Wasp o 18T 47T 541
17T (wesT 47T 572

U.E.A. ONLY)
LIGHTNING 20T 47T 4.87
THUNDERBOLT .. 20T 47T 4.87
Homwer ... s 20T 47T 4.87
17T (west 47T 5.72

LLE.A. ONLY)
Serreme Mg, 11 SPECIAL ... 21T 49T 4.64

THE CHAINS AND CLUTCH
Primary Chaincase.
There is a small, but regular, oil supply from the primary chaincase through
the non-adjustable metered feed on to the rear chain, so that the oil level can
be expected to fall very slowly.

The chaincase cover is retained by screws of varying lengths and one of
these (Fig. 19), identified By its red painted head, determines the ofl level,
To replenish with oil, first remove this screw and then the filler cap. Add oil
of the comrect grade (sec “rEcoMMENDED Lusricawts”, page 12) and allow to
stand until any surplus oil has drained off. Replace the level screw, together
with the filler cap. For draining purposes, the screw (also painted red) at
the lowest point on the chaincase, should be removed. This screw must be
replaced firmly to prevent accidental Ioss of oil. Toa little oil will not lubricate
the primary chain properly and, alternatively, an excessive quantity may canse
the clutch to slip.
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The chaincase capacity is 14-pint of an S.AE. 20 oil, s
! L 5AE. , and o ensure a
:umnui'lc;, level, the machine should be standing on its wheels on horizontal
CHAINCASE
FILLER CAP e
—— @ &

- FEAR BRARE The oo
= . The primary chaincase
) PEDAL aif fevel. %

HEADS —
NTED RED =~ —=
e

1E>ri=mry Chain Adjustment, (Fic. 20).

Excessive slackness in the primary chain is undesirable i

X X and

shpﬁtypn tlc.us_lm‘::r iz provided on the lower run of the cha.u';].] ot
i : chain 15 m correct adjustment when there is 1% in, of free play at
e midway position between the sprockets. Tt is most important that the

chain should i i i i i
w1 bcaﬁ:'!;? be tauf, as this will cause undue loading of engine and

Fia. 20,
Adfustireni of the
primary chafr.

The adjustment 'k i i i
ey ﬂdni <L cal:an be checked without removing the chaincase cover.

1 p, when the chain can be felt and its slackn
ﬁrnv:htehma? lf)adj":tst.n;lnt is necessary, remove the adjusrfﬁg;"ﬁ
i ficase) and tighten the adjuster screw by means of the flats
prar\-'lded 2:-:_ the purpose (Fig. 200. When the chain slackness is nce:n'ec:q
replace and tighten the cap nut securely and be sure to replace the fibre waﬁhcr-
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Primary Chain Removal.

The unit construction of the engine and gearbox allows the use of fixed centres
between clutch and engine sprockets, so that a pre-stretched, cndless chain
of the triple-row type is fitted and a spring link connection is not provided.
Because of this, in arder to remove the chain, it is necessary lo remove the
chain, clutch, and generator together and full details for this operaticn arc
given in the Service Manual.

Rear Chain Luobrication.

Lubrication is provided by a chain oiler from the rear of the primary chain-
case, which provides a metered supply of lubricant, and should keep the chain
in good condition. This supply is dependent on correct maintenonce of the
ofl level in the primary chaincase (see page 31). If maximum life is to be
achieved, however, periodically remove the chain and wash it thoroughly in
petrol to remove all dirt and grease, Allow the chain to dry completely then
immerse it in 4 tray containing warm graphited grease, When replacing the
chain make sure that the spring clip of the connecting link has its closed end
pointing in the direction of travels of the chain (i.e. forwards on the top run).
Rear Chain Adjustment.

Put the machine on its centre stand. To adjust the chain, the rear wheel must
be moved. First, the nut securing the torque arm fo the brake platc must
be slackened slightly so that the plate may pivot freely. Slacken the spindle
(B) Fig. 21, on the right-hand side of the machine, a fow turns, and then not {A)
just sufficlently to allow the wheel to move.

Fig. 21. Rear wheel removal, also showing the positian of
the adjuster bolis for moving the wheel.
(Speedameter drive rot shown).

Slacken the locknuis (C) and unscrew the adjusters (D) to tighten the
chain, With the wheel in its lawest position, there should be 2 total up and
down movement of 114 in. in the centre of the chain at its tightest point.
Ensure that the wheel spindle is against the adjusters and that the wheels arc
in line (see “WHEEL ALIGNMENTT).

Tighten the aut (A) first, then the spindle (B) and finally the nut securing
the torque arm to the brake plate. Re-check the chain adjustment and the
wheel alignment.
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Wheel Alignment.

{IL:]: -ll':|i:JSril.h!;.' h.’ check the wheel alignment whenever the rear chain is adjusted
i checked pw.:ﬁ:rabr)-_ by means of a long straight-edge placed along
c sides of the wheels, but it must be remembered that the edpe s
stepped 10 clear the stand and to suit the diference in tvre sizes bet mu:;l o
araclril r:ur whe_:;lls_ }:.jppiy the straight-edge at a point as much alm:::Eannc;
4 a8 possible and keep in a horizontal position. i
straight ahead, the straight-edge should ml.liz:: bath w\l‘:::ilis TteLrw':n;nTrIL‘t:EI i

Clutch Spring Pressure,

The clutch is contained within the primary chaincase i i
cbinmllfd rtgdshew nuts, each of which can be werewed :;djnltfursimllﬁsm?é:
md:nfﬂm:mﬂat e:lnllzlput must be tightened exactly the same amount in
L I parallelism of the plates. A normal setting of the nuts is
pres . ir faces m.!ev_el with the pressure plate. This position is gi\\eﬁ
ﬁmumsm nnllj_r and it is a simple matter 1o vary it sccording to
s mtances.. A itis suspected that the plates are not running parallel with
each other, individual adjustment of the springs may be necessary and i i
:ﬁ;ﬁa:::u;h:mseﬁ:lu must be removed. Depress the cluncha:l::u:? :‘ns
. arter 50 that the clutch plates rotate with ing
engine, when it can be sezn whether or not the ot S e
¢ plates spin truly,
:}Meel:'es nr:fts must be adjusted separately, either inwards or o:tw}:;ﬂnsm:;;ttﬁ
PIng onerts the same pressure and true running is obtained. ’

Do not forgst to i : A
“PRIARY Cﬁm“]_mms}' the chainease with oil to the comect Tevel (see

Clutch Operation.

The clutch is contralled from the i
: ) right side of the crankcase b

s:sh mﬂ"[m'-'l:;'ﬁlna the hollow gearbox mainshaft, and with imre}a;sgg??:“:; 1
position of the rod and iis operating lever may have to be reser. =

WORKING
CLEARANCE

SPECTION FRESSURE
ASSSoNcar Z2i PLATE

Fig. 22. The clutch operation,

(efe) she control lever and i
(righty method of adiustment {1} fmufm
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When this becomes necessary, remove the inspection cap from the pri-
mary chaincase to reveal the adjusting screw and locknut at the centre of the
gluteh pressure plate, Slacken the cable adjustment at the handlebar and screw
the adjusting screw inwards until all movement has been taken up. Light
pressure s all that is required. Then unscrew the adjuster by one-hali to three-
quarters of a turn and tighten the locknut. This ensures a satisfactory work-
ing elearance for the control lever (Fig. 22). Any slickness in the cable can
now be taken up by means of the finger adjustment at the handlebar lever.
This should be set 5o that there is definite but not excessive amount of free
play at the lever to ensure that the clutch is fully engaged. If the play is exces-
sive the clutch will not disengage fully, resulting+if a tendency for the machine
{6 move torward when in gear with the ¢lutch disengaged and for noisy gear
engagement. Conversely, if there is no play present, the clutch will be liable
to slip.

Should it be desired to examine the clutch control (and this should rarely
be required) remove the gearchange and starter pedals followed by the outer
timing cover. Slacken the cable adjuster at the handlebar and disconnect the
cable at the control lever o that the latter can be moved aside for inspection
of the push-rod end and the ball thrust plunger, which is a sliding ft in the
crankcase (Fig 22). The end of the rod should be flat and if the ball shows
signs of undue wear it should be replaced with anothcr of 7732 in. diameter.
Smear with grease before assembly. Replace the plunger in the crankcase
and reconnect the cable 1o the control lever, adjusting at the handlebar as
required.

The Cluteh Cable.
The clutch cable is fitted with a quickly detachable connection at the timing
case (Fig. 23).

Diisconncet the cable at the handiebar and draw back the rubber sleeve at the
gearbox end of the cable to expose the abutment which carries the cable
adaptor. The latter can be drawn out of the abutment, and removed from
the cable, when the abutment itself can be taken out of the case. This will
expose the cable connector, and the cable can be disconnected or renewed

as required.

Clutch Plates. (Fic. 24).

The clutch is of the multi-plate type, comprising steel plates carrying special
friction pads bonded in position, alternating with plain sieel plates. Mormelly,
the pads will not require renewal until after a considerable mileage has been
covered, but when this becomes necessary, new plates can be fitted with the
clurch in a partially dismantled condition.

Fio. 23.
The clurch cable conneetion,

The plates are contained in the chainwheel mounted on the gearbox main-
shaft, and it therefore requires removal of the primary chaincase cover to
expose the cluich,

is




Examine the plates, and if the plain ones are scored they sh
nlaced by new ones. It will be abwious if the friction pad:ymugxlgcs?i\rc?
worn, but as an indication of the amount of wear which has taken plaae{

they were approximately < in. thick when new,

After reassembly, check that the plates run parallel with each othe
the clutch is disengaged (see “CLUTCH SPrivg PRESSURE", page 34). Rﬁuﬁ
the clutch control as detailed under “Crures OPERATION”, page 34,

Do not forget to replenish the chai .
“PrIMARY CHAINCASE”, gap 1. incase with oil to the correct level (see

FRICTION  SPRING
PLATE 61 cup

e PRES 5
PLAIN PLATE(S) PLATE " mLu‘ErE"rIE

Fia. 24, Ascembly of the clutels plates,
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THE AMAL MOMNOBLOC CARBURETTORS

An exploded view of a carburettor is ghown in Fig. 25. Opening the twist
grip throttle control raises the throttle slide, thus controlling the supply of
air to the engine. The tapered peedle controlling the supply of fiel is attached
to the throttle shde so that a balanced mixture is always provided. The needls
has five notches at its upper end and it is secured in the throttle slide by a
spring clip which locates in one of these notches, The throtile valve size and
the needle position are carefully set before despateh from the factory and no
glteration to these seitings is pecessary or desirable. The air valve is controlled
by the handlebar lever and is used to restrict the air supply when starting
the engine from cold.

Mixture control at tick-over, and low speeds is controlled by the pilot
jet which has an adjustable air supply. An adjustable throttle stop is also
provided to regulate the slow-running speed.

For normal road purposes, the standard settings will prove suitable, Under
racing conditions the main jet size may reguire some alteration to comply
with the atmospheric conditions, and, the fuel used. Always check the carbu-
ration in the following order and abways at normal engipe temperature:—

(1) Main jet for power at full throttle,

{2) Pilot jet for idling.

(3) Throttle cutaway for correct pick-up from idling.

{4) Mecdle position for good acceleration from quarter to three-quarter
throttle.

{5) Finally re-adjust the pilot jet sctting.

Main Jet Size.

The smallest jet which gives the greatest maximum speed should be selected,
keeping in mind that if too small a jet is fitted overheating may ocewr. Provided
that the correct sparking plug is being wscd, sce page 16, it can provide an
indication of whether the mixture is correct. After a run at full throttle stop
the engine at once, without allowing it to run slowly, and remove the plug.
If the plug end is grey put in & bigger main jet. The plug end should be a
smooth jet black, but if it is a sooty black the mixture may be oo rich. The
air lever must be fully open during these tesis,

Pilot Jet Adjustment.

Screwing in the pilot air screw restricts the air supply, thus giving a richer
mixture, and unscrewing it weakens the mixture, The best way to adjust is
to screw in the pilot air screw until the mixture is obviowsly too rich and the
engine starts to run irregularly, then unscrew the adjuster until the engine
runs evenly. When the proper adjustment has been determined, the engine
may be running too fast and in this case the throttle stop should be unscrewed
umtil a steady and even tick-over is achieved. If considerable alteration to
the throttle stop has been made, the pilot air screw should be re-adjusted.
Do not atlempt to obtain an excessively slow tick-over as it will probably
become unreliable under different atmospheric conditions,

Throtile Valve Cutaway.

When the pilot adjuster is correctly set, open the throttle progressively up to
quarter-throttle, and observe any points where the exhanst note becomes
irmegular. If such a point is reached leave the throttle in that position and
close the air lever slightly; this will indicate whether the spot is rich or weak,
To cure richness fit a throttle valve with more cutaway on the intake side,
and less cutaway to counteract weaknesses, ¢
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Jet Needle Position.
The needle jet is the major controlling factor from uarte,
I quarter to th
throttle. Run the machine at these throttle openings and lﬁtfwri:?o?' mI:
sma._sdmm'bledtbuw. Thnaaditﬁnberaiudorlummdhyro-lmuﬁng
Mrlqschpwﬂmemnttmmpnfmemdh Raising the
Eives a mixture and vice but
prrag e Dot R versa, normally the needle should
Finally, re-adjust the pilot jet and then a i
; properly bal d
should be obtained throughout the full throttle range. w = R
The settings given on page 3 are those normall i
| ; he ¥ recommended and will
br_smtabh for most atmospheric conditions. They arc intended fo:ml.nscmat.
altitudes of B—B.Dﬂq feet. Above this height some reduction in main Jet size
is necessary to prcmda a balanced mixture. At altitudes of 3,000—6,000 feat
4 reduction in main jot size of 5% is usually necessary, and for every 3,000
feet increase over 6,000 feet a further 4%, reduction is required.

THE AMAL 10 G.P.2 CARBURETTOR

T ke

tuning sequence of the G.P.2 carburetior follows the well

] 3 - mh“

Am;al principles, inasmuch as there is a main jet controlling the l’tud au;ﬁg

at full throttle, a needle jet, the emission from which is controlled by the

E?s:}t;:n[hortauempclr m-d.};;nd at the lower throttle openings by the cutaway
o valve, a achable pilot jet and a pilot air adj i

nanro{Hng tl;m m_leuro strength for idling; an air jet controls &p'e:s a:.;ﬁaﬂﬂ

air which primarily atomises the fuel as it leaves the needle jot befors goi

into the spray tube and thence to the heart of the choke, 5

ﬁm}wﬁ of Tuning.

s follows the standard Amal practice and should be i i

i rd Ama carried out
following order: 1st, main Jet size; Ind, pilot adjustment; 3rd mmtuemmx
cutaway and 4th, needle position. ,

(1} Mams JeT Size,
This should be determined first: the smallest Jet which gi
) 5 gives th
I:puumm speed should be selected, keeping in mind the saﬁciy‘r;::ﬁ
or cooling. The air lever should be fully opened during these tests,
{2} PooT ADJUSTMENT.
Before attempting to set the pilot air adjuster the engine should be at its

lead to a “spot™ which ma I i
s y cause stalling when the throttle iz very
(3) E‘Immm: Cutaway,
aving sct the pilot air adjuster, open up the throtl Progressi
:Lu-;l:_pnmtrom where, if at all, the exhaust note he:nm im,'e;uvﬁlfr.m‘[dr
! is moticed, leave the throtile open at this position and close the air
qm»rviz:hshgn:]yi;ﬁth:s will indicate whether the spot is rich or weak, If it is
IL[or mcspu N i? ml;.h valve with more culaway on the air intake side
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(4} JeT NEEDLE POSITION,
Tuning sequence 2 and 3 will affect carburation up to about over onc-

guarter throttle, after which the jet needle, which is suspended from the
throttle valve, comes into action and when the throtile is opened further
and tests are again made for rich or weak spots, as previously outlined,
the needle can be raised to ennch, or lowered to weaken the mixture,
whichever may be found necessary. With these adjustments correctly
made, and the main jet size settled, a perfectly progressive mixture will
be obtained from tick-over to full throttle.

Float Chambers.
The flost chamber fitted to the G.P.2 carburettor is a remotely mounted type

510 and is of bottom feed design incorporating a lever-type operated float.

Petrol Level.

The petrol level in the type 510 float chamber is 640 in, below the cover
joint and i marked with a raised line on the outside of the body. In
positioning the float chamber, this lins should be level with the lowest point
of a circular scribec mark on the air jet plug,

Setting Twin Carburetiors.
Slacken the throttle stop screws and close the iwist grip at the same time,
ensuring that some sglack is present in the cables by resefting the cable ad-
justers above the carburettor. Now reset the cable adjusters (with the throttles
closed) so that the slightest movement of the twist grip causes both throttles
to open simulantecusly.

Set the carburettor in accordance with the procedure given on paze 37.

For slow-running, set the twist grip to make the engine run slowly but
just faster than tick-over and carcfully screw in the throttle stop screws to
retzin the throttle in their respective positions. Close the twist grip leaving
the engine running on the throitle siops.

Set each carburettor as outlined under “PiLoT Jer ADJUSTMENT”, page 37
io obtain idling, by unscrewing the throttle stop screws gently and adjusting
the pilot air screws accordingly. This can be carried out on one cvlinder at
a time by disconnecting the sparking plug lead from the other cylinder. It
iz eszential that the speed of idling on both cylinders is the same.

It is worthwhile taking care to ensure that the control cables are accurately
adjusted without any difference in slackness or excessive slackness otherwise
one throtitle slide will be out of phase with the other, causing “lumpy™ running.

Check for simultaneous opening of the throtles by closing the twist grip
s0 that the slides rest on their stop screws in their final position of adjustment.
Then, with a finger on each of the throttles, open the twist grip with the other
hand and feel that the slides lift off their stops at the same time.
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Fia. 25, The Monobloc carburertor (setifngs for the various

rodels arg gfwn of page 3}.
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WHEELS

Tyres.
At weekly intervals and always before setting out on a long journey, the in-
flation pressures should be checked carcfully. Under-inflation will not only
seriously affect the life of the tyre, but will alse affect the steering of the
machine.

Correct pressures are given in the "TecHwicAL DATA™ pages, and it should
be noted that these are given for a rider of 140 Ib. weight. If the rider’s weight
exceeds 140 Ib. increase the tyre pressure as follows:—

Frowt TyRe: Add 1 b, per sq. in. for every 28 1b. increase above 140 Ib.

Rear Tyre: Add 1 Ib. per sq. in. for every 14 Ib. increase above 140 Ib.

For sustained high speeds (i.c. in excess of 90 m.p.h.) normal pressurcs
should be increased by 5 Ib. per square inch. If a pillion passenger or luggage
is carried, the actual load upen each tyre should be determined, and the pressures
increased in accordance with the Dunlop Load and Pressure Schedule,

Hubs.

Both hubs are ftted with ball journal bearings which do not require adjustment.
The bearings are pecked with grease during assembly and no further greasing
is required until the hubs are dismantled for overhaul.

Speedometer Dirive.

The speedometer is driven from the back wheel spindle by means of a reduction
gear unit, the ratio depending upon tyre size, If the tyre is changed to a different
size then a different redection gear unit will be required, otherwise the speedo-
meter will give incorrect readings.

Brake Cams,

The cam on the front wheel is fitted with a grease mipple, but it must be
cmphasised that greasing must not be carried to excess. All that is required
is a single application of the grease gun. For the rear brake cam, apply two
or three drops of oil to the spindle through the hole revealed after rotating
the spring clip.

Brake Adjostment.
Both brakes are provided with kourled finger adjusters. The front brake also
has an additional adjuster on the handlebar lever so that the brake can be
re-adjusted from the seat. For obvious rcasons the brakes should always be
kept at maximum efficiency and for this to be maintained the brakes should
be adjusted whenever the hand lever or foot pedal movement has become
excessive, Shoes should be just clear of the drum when the brake is off, but
close enough for immediate contact when the brake is applied. The brakes
must not be adjusted so closely, however, that they are continually in contact
with the drum, otherwiss excessive heat may be generated, resulting in deteriora-
tion of braking efficency.

If necessary, the front brake cam lever can be fitted on a different serration
or turned over to give a *half-way" position to provide further cable adjustment.

Front Wheel Removal and Replncement.

To detach the wheel first disconnect the brake cable by withdrawing it from
the slotted clevis at (E) Fig. 26, and unscrewing it from the bracket at (F).
Remove the torque arm mut (C) slacken nuts (D) and vnde the pinch bolt (A).
Insert a tommy bar in the hole in the head of the spindle at (B) and unscrew
the spindle, noting that it has a lefi-hand thread and therefore unserews in a
clockwise direction. Support the wheel as the spindle is withdrawn, and when
it is clear the wheel can be pulled away from the right-hand fork leg
and removed from the machine.
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Fia. 26
Frone wheel removal,

y Y
After removal do not Jet the wheel fall on to the bush whi i
_rom the brake drum side of the hub. Although the bush is prmﬁﬁiﬁﬁi:}:rs
if’ subjected to a sharp blow, be forced back into the hub. IF this should
::;p:s:: the bush can be retrieved and re-positioned with the aid of the wheal
When the wheel is replaced it is most important that after spind

has been tightened but before the pinch bolt is tightened, the forks amus:prmr?j
once or twice to embtp the lefi-hand fork end to position itself on the spindle
shank. If this precaution is not observed, the fork leg may be clipped out of
position and will not function correctly.

I\—..-r-f‘_'| =
! =~ e S |
I

Fiz. 27,
Section of fronr heb.

Rear Wheel Removal.
Removal of the wheel does not affect the chain or brake adjustment. Remove
the spindle (B) Fig. 21, [t has a normal right-hand thread and therefore un-
seTews in an anti-clockwise direction. The distance bush (E) falls clear when
the spindle is remowved and the wheel can then be pulled away from the brake
drum and withdrawn from the machine.

When detaching the rear whesl it i3 unnecessary to touch the hexagon
nut {A) on the lefi-hand side.

Fig. 28, Section through rear hob

Brake Shoe Removal and Replacement.

After the brake plate has been removed from the wheel, the brake cam lever
should be detached and the cam spindle pushed in slightly to allow the shoes
to clear the brake plate. Insert a screwdriver between the brake shoes at the
fulcrum pin and twist the iver.

Place a small lever between one of the shoes and the cover plate and
lever the shoe away from the plate until the spring pressure is released. Both
shoes can then be lifted away from the cover plata,

The shoes can be replaced by the reverse procedure. Hook the springs
on to the shoes and place the ends of the shoes in position on the fulcrum
pin and cam lever. Then push the shoes outwards until the springs pall them
into their correct position.

Note:—The brake shoe springs are guite strong and care should be taken
that the fingers are not trapped by the brake shoes during these operations,

Wheel Balancing.
Wheels which are oput of true or out of balance will have a detrimental effect
on sieering. Wheel trueing is a job best left to the specialist, but the spokes

 should be examined occasionally to see that none of them show any signs of

working loose. Single spokes can often be retightened or replzced without
affecting the true of the wheel, but if 3 number of spokes have been afTected
the wheel should be re-trued.
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As soon as the machine has been run-in, the wheels h
B i ; ; , should be Bakinced,
b; o ﬁ&f:;l.muld be re-balanced whenever new tyres or other components [av

Support the machine so that the wheel is off the

Suppe L ground and make
that it spins rrulg. Ir l]:lmln any sign of stiffness investigate :hemr;ua;ﬁ
unless the wheel is free it will be impossible to balance it correcily. Rotate
the Mll?.ﬂl slowly and aJ.[ow it to settle. Mark the uppermost point of the
m.ﬁm?pmt the operation (o check that the wheel always stops in the same

The point marked is obvicusly the lightest point on the wheel and weigt

¢ o wed

must be adt?ed at this point until the wheel is properly balanced. Hmcif!nf;
designed weights are available which can be added to the spoke {or spokes)
that are nearest to the mark until the wheel becomes balanced, and shows
no tendency to stop in any particular position. '

FRONT AND REAR SUSPENSION
Front Forks. ’ 5 A
Under normal conditions the only servicing which the front forks require i
occasional renewal of the oil, The need for this may be indicated by :::-;
:;:: Truﬁft of the front forks but it should only be necessary after consider
leowﬂlecnpnuttm'ﬁg.ﬂ and the drai i
of the fork sliding member. oo v e o aad
Allow all the oil to drein out, then apply the front brake and de th
forks a few times tc drive out any il remaining in the system. s
: Replace the drain screws, raise the cap nuts (A) a few inches and pour
g&-prlmt of an S.AE. 20 cil into each leg. Replace the <ap outs and tighten
rmly.
Recommended grades of oil are given in the Lubrication Chart, pags 12.

Fio, 29. Steering head adjustment.
a4

Steering Head Adjustment.

The steering head should be tested occasionally for play and 1o ensure that
it rotates freely. Support the crankcase on a box so that the front wheel is
clear of the ground, then grasp the froat fork legs dnd attempt to push them
backwards and forwards. If any play is detected the steering head must be
adjusted.

Unscrew the steering damper and remove the top cap (B) Fig. 29, Slacken
the clamping nuts (C) and (D), then tighten down the sleeve (E) until the
adjustment is correct. Hold the handlebars lightly and move them round
slowly. The steering should be free, and the forks must rotate smoothly. 1F
the movement is “lumpy™ it is a sign that the adjustment is too tight, or that
the ballraces are damaged. When the adjustment is correct tighten the clamp-
ing nuts (C) and (D), replace the cap (B) and the steering damper.

Rear Suospension.

The two suspension units comprise a telescopic damper unit and a totally
enclosed coil spring. The pressure on the spring can be varied by means of
a three-position cam adjuster at the lower end of the unit (F) Fig. 21, The
springs can therefore be adjusted to suit the load conditions or nature of the
ground, A *C" spanoer in the toolkit is used to rotate the cam ring.

The hydranlic dampers require no attention whatsoever, They ane sealed
during manufzcture and if they suffer damage or become ineffective they must
be replaced.

The complete suspension units can be remowved from the frame after
detaching the two pivol bolis. The top spring housing is retained by two
collets and the spring must be compressed before they can be removed,
B.5.A. Service Tool Mo, 61-3503 will be necessary for this operation.

THE ELECTRICAL EQUIPMENT
{Coil Tgnition, Battery, Lights etc.)

Electrical energy in the form of rectified alternating current passes through
the battery from the Luwcas A.C. lishtingfignition unit, which comprises a
t-pole alternator and rectificr. The rectifier converts the alternating
current output of the alternator to uni-directional current which is cssential

for battery charging.

Rectifier.

The nuts clamping the rectifier plates together must not uader any circum-
stances be slackened, as the pressure has been carefully set during manufactare
to give correct rectifier performance. A separate nut is used to secure the
rectifier to the frame of the motor-cycle..

Baltery Topping-up.

At weekly intervals (see “Rourtmve Mamresance”, page 10, and more fre-
quently in warm climates, check the electrolyte level in the bautery celis: if
neceesary, add distilled water to maintain the level indicated by the blue line.
Do not add the water while the battery is on charge (gither on or off the
maching), mor vse naked lights when examining the condition of the cells,

Battery—Maintaining Condition.

Mever leave the battery in a discharged condition. If the motor-cycle is to
be out of use for any length of time, have the battery fully charged, and every
two weeks give it a short refreshing charge at .7 ampere to prevent any tendency
for the plates to become permanently sulphated.

45




The A.C. lightingfignition unit has been designed for it

h positive (+ rth
systems. If the battery conmections are rcversed the equipment 3&1:]at:
d.nmaafd, and it is therefore most fmportant that, whenever the battery leads
are being attached, the positive (+) kead most be connected fo the frame.

mmﬂ Breaker Unit.

contact breaker points must always be kept free from grease or oil, and
the gups checked at intervals, It is alkso advisable to el -
s e & to check the gaps after the

When the motorcyee carags s aorosl 1

en the metor carries its norimal load the headlight driving beam
shcm]lﬂdmlf p-_lt_ﬁwmd straight ahead and paraflel with the road surfwz.

. —This instruction may require amend i : ;
i ment lo suit lacal (owverseas)

ZOMCENTRATED AREA OF Litnd

T

i
] HLIL: « OF CEIIRE
|
I

OF LAMP FROM GROUND

l

Fig, 30, Headlanip beam setting Ppatiern.
When checking setting:—
(a} Front of motor-cycle should be square with screen.
b :r{oum-cyde should be carrying normal load and standing on level

(¢} Recommended distance for setting is at least 25 feat.

To make an adjustment, slacken the screws securin i
2 g Slac] g the headlight and
move it until the correct setting is obtained, Finally retighten the securing

With the Lucas pre-focus bulbs fitted in these lamps, the filament is

correctly positioned during manufacture in relation 1 i
R T (ol . relation to the focal point of the

Bulb Replacement—Headlight. /Fia, 21).

Bulb MNo. 446, 12-volt, 50/40 watts., prefocus, To gain poeess o the head-
light bulb, slacken the front rim retaining serew situated at the top of the
fixing rim. Disengage and withdraw the front rim and light unit assembly,
removing the upper edge first. Press the adapter inwards and turn it te the
left. Lift off the adapter and withdraw the defective bulb. After fitting the
replacement bulb reverse the above procedure to reassemble the Tight.
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RIM

Fig, 31. Headlight dismaniled for balb remewal.

Parking Light.
Bulb No, 989, 12-volt, 6 watts. Disengage and withdraw the front rim
and light unit assembly., The parking light bulbholder and bulb can then be
withdrawn from the reflector in which it is a push-fit,

Headlight Beam Warning Light.

Bulb No. 281, 12-volt, 2 watts. Disengage and withdraw the front rim and
light unit assembly. The bulb holder is a push-fit in its housing and to remove
the bulb, depress and turn.

Stop-tail Light. :

Bulb Mo. 380, 12-valt, 6/21 watts. Access to the bulb is gained by re-
moving the two lens retaining screws. When fiting the replacement bulb,
note that the securing pins are offsel to ensure cotrect insertion into the bulb-

holder.

Circuit Diagram. i
A diagram of the electrical circuit appears on page 48, The rubber insulation
of the wires is individually coloured, and thess colours are indicated on the

dizgram.

Cable Harness.

As the lighting and ignition switch connections arc of the plug-and-socket
type, the cables are supported within the headlamp by a carrier ¢lip to prevent
accidental disengagement of the connections. Occasionally inspect the clip to
make sure that the cables are properly retained.
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Fia. 32

Wiring diagram. {(Coil Ignition)

ELECTRICAL EQUIPMENT
(Energy Trans{er Iznition Sysiem)

This systzm incorporates certain characteristics of bolh magneto and coil
ignition,

Elecirical energy for ignition {and lighting when fitted) is provided by
the alternator. It has six stator windings of which four are used lor ignition
purpases the remaining two coils being availuble to serve the needs of any
lighting circuits—exclusive of the stop light which, when fitted, is fed from a
tapping off one of the ignition coils,

Encrgy Transler Igmilion.

The four stator ignition windings are series-connected: (@) with each other,
and () with the primary windings of two separately-mounted 3ET ignition
coils (these being designed specially to eperate on the energy transfer principle).
A twin-lever model contact breaker provides the necessary low-tznsion circuit
interrupting mechanism, each comtact set being parallel-connected across an
associited 3ET coil primary winding, Thus when both sets of comtacts are
closed, short-circuiting of the primary windings occurs, whilst a closed circuit
of the four igmition stator windings is simulianeously created. Under this
condition, movement of the alternator rotor causes an alternating current to
flow in the stator windings. At the instant that either pair of coniacis open—
limed to oceur at a moment of peak stator current—the energy developed in
the stator windings is discharged as a pulse through the primary winding of
the 3ET cofl associated wilh the opensd contacts. The cffect of this enerey
pulss in the primary winding is to induce a high voltage in the ignition coil
secandary winding, this high-tension current being discharged in the usual way
aeross the approprizte plug gap, Contact closure is completed (allowing re-
generation of the stater winding current) Before the second contacts are opened
w provide high-tension ¢urrent in a similar fashion 10 plug number two.

Timing,

Accurate ignition timing is an important requirement in the operation of the
energy transfer system, The contact breaker is arranged 10 open anly at the
moment of peak value in the alterating current cyele in order that maximum
electromagneric energy s transferred from the alternator to the ignition coil
and a good spark obtained at the plug (see page 50).
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FiG. 3. Wiring diagram. (Energy transfer lgnitian).




