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DATA.
Bore, 66 mm. , Stroke. 72.6 mm. Capacity, 497 cc.

Compression ratio, 6.7:1
- IGNITION.

Timing, 31°=}in. before top dead centre fully advanced.Magneto points gap, .012in.
Plug points gap, .01Sin.
Sparking Plug, KLG.F.70.

VALVE TIMING.
Tnlet opens 22°=Hin. before top dead centre.
Inlet closes 57.5°=4in. after bottom dead centre. With .010in.Exhaust opens 57.5° =4fin. before bottom dead centre. clearanceExhaust closes 22°=in. after top dead centre,

TAPPET CLEARANCE (cold).
Inlet ... .002in. Exhaust .., .00Sin.

AMAL CARBURETTER.
Type, 76 AK/TAT. Choke diameter, lin.Main jet 170. Needle jet, 107.Throttle valve, 34. . Needle position, 2.

PISTON CLEARANCES. .
Top of skirt, .0059in. Bottom of skirt, .0039in.

0054in. -0034in.

SPROCKETS. Engine Gearbox Clutch Rear Wheel
Solo ws 19T 19T 42T 43TSidecar... i8T « UT 42T 43T

GEARBOX RATIOS,
1, L21, 1.77, 2.97.

OVERALL RATIOS. .
Solo tee 5 6.05 8.85 14.88Sidecar, 59 714 10.43 17.75

TYRE SIZES,
Front ... 3.00 x 21 Rear... 3.50 x 19

CHAIN SIZES,
Primary Chain... jin. pitch x .30Sin. wide x 76 pitchesRear Chain «. in. pitch x din. wide x 90 pitchesMagneto Chain... din, pitch x dyin. wide x 38 pitchesCamshaft Chain .. din. pitch x 225in. wide-x 42 pitchesPetrol Tank capacity tee 33 gallons
Oil Tank capacity te 3 pints
Gearbox capacity wee 4 pint approximatelyChaincase capacity we % pint approximately



INTRODUCTION.
In preparing these instructions the elementary details and preliminary information thatmay be necessary to the absolute novice has been omitted, on the assumption that the majorityof NORTON owners are already acquainted with the elementary details of starting, drivingand maintenance. In connection with the latter we would stress the advisability of cultivatingthe habit of routine cleaning, lubrication, examination and adjustment of your machine. Bythis means many minor annoyances will be avoided and major breakdowns averted, and youwill acquire the pride of ownership which marks the true enthusiast.
Below is a plan view of the machine with all controls clearly indicated. A short studyof this will familiarise you with the position and funetion of each control. It will be noticedthat there is no ignition lever on the handlebar. This is not necessary, since the magneto isfitted with an automatic advance and retard mechanism which adjusts -the spark setting to

Opening the air lever to its normal running positionfull air. When starting with a warm engine or
to use the air control lever.

LIGHTING Switch

EERING DAMPre
CUTOUT By

HADLME DIPPING ‘WEECH ff \ to s GONTR

LITCH Conroy. [4
QU. PRESSEGAUGE ] Pere. Finer,

REAR BRAK: eeow. | FORENE GEAR
yi ia

/ OL FILLER

there is adequate oil in the oii tank, gearbox and oil bath ehaincase. Remember to removethe level plug from the chaincase before topping up.
New machines should not be driven at more than 30-35 m.p.h. for the first 500 milesin top gear or a correspondingly slower speed in the lower gears afterwards, graduallyincreasing the speed until the 1,000 mile mark is teached, when it should be perfectly safe to
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use the machine’s full capabilities. It is advisable during the initial running-in period notto open the throttle more than one quarter or one third and to avoid “over revving? andslogging or labouring of the engine in too high a gear. The use of a Tunning-in compoundduring the initial stages of the engine’s life is strongly recommended. The compound, severalbrands of which are available and may be obtained from all Norton dealers, contains“colloidal graphite” which forms a graphoid surface on all working faces and greatly assistsin preserving their high quality finish. The compound should be mixed with the lubricatingoil in the proportion of one pint to one gallon of oil during running-in, but if its use iscontinued after this period, only half the quantity should be used. Remember that theseare high efficiency engines which give of their best when running at relatively high revolu-tions and a change should be made to a lower gear immediately there are any signs oflabouring. To obtain the best possible performance from your machine, full use shouldbe made of the gearbox, which is quite capable of withstanding all the loads likely to beimposed upon it by normal usage,
At the end of this book will be found a trouble tracing chart, reference to which willgreatly facilitate the location and rectifying of any but the most unusual troubles which maybe likely to cause an involuntary stop.

CLEANING.

LUBRICATION.
At the Works, Wakefield Castrot Oils have been used for many years exclusively with highly successfulresults; the correct grades for the models dealt with in this handbook being:—WAKEFIELD CASTROL XXL, for Summer use,WAKEFIELD CASTROL XL, for Winter use.Other very suitable oils for NORTON machines are:-—SHELL—X-100—40 or PRICE'S ENERGOL SAE. 40 for Summer yse,SHELL—X-100—-30 or PRICE'S ENERGOL S.AE. 30 for Winter use,MOBILOIL “BB.” for Summer use.

MOBILOIL “A” for Winter use,
These oils should be used in the engine and gearbox.For oilbath chaincase use Wakefield's “ Castrolite ” Single Shell, Price’s Motorine E, or Mobiloil Arctic.All bearings not automatically lubricated are fitted with nipples for grease gun lubrication, and agood quality grease, such as Wakefield Castrolease Medium, Price’s Belmoline, Shell Retinax or MobiloilHub Grease should be used at these points,_ Below is a lubrication chart indicating the approximate periods at which the various Inbricationpoints should receive attention, If this chart is adhered to, excessive wear will rot ocour on any ofthe moving parts, the life of the machine will be Prolonged and its performance considerably enhanced._NOTE.—-On a new machine, drain and flush out oil tank after 500 miles. Remove crankcasedrain plug and allow to drain. Remove level indicator plug from oilbath chaincase and fill to this level.

LUBRICATION CHART.
Period, Location, Lubricant. Period. Location, Lubricant.

Every 200 |Oil tank, top up... an Oi. Every 2,000 |Brake pedal Grease.miles, . miles, Brake shoe camsEvery 1,000 |Spring Frame Fork Ends} Grease (sparingly) Grease.miles. . Brake rod jaw joints .... Ol.Control cables 4... Oil, Speedometer driving box! Grease,Control levers... Cee on. Drain and refill oif tank Oil.Brake cable “U” clip .., Oi Steering head races ...|.- Grease.Wheel bearings ns «4 Grease, Saddle front pivot ves Oil.Rear chain ++ sul Grease, every $,000 |Gearbox, drain and refill Oi.Gearbox, top up we Oi. tiles. we,Oil bath, top up we Oi, Commutator end bracket Oil.
Telescopic forks ...| See para, 70Bvery 10,000/Oi1 bath, drain and refill Oil,

THES,



THE ENGINE.
1. ENGINE, LUBRICATION SYSTEM.

This is of the dry sump type. The oil flows
from the oil tank to the pump by gravity,
assisted by suction from the feed side of the
oil pump, through the gears, and is forced
under pressure to various parts of the
engine, drains to the lowest part of the
crankcase and by suction from the return
side of the pump is lifted back to the oil
tank.

2. ODL FILTERS.
There are two gauze filters in the lubrica-

tion system, the main one being attached to
the adaptor screwed into the oil tank to
which the oil feed pipe is connected. Clean
filter when the tank is drained every two

thousand miles. A small slightly dished
gauze disc is incorporated in the pressure
release valve clearly shown in Fig. 3. It is
unlikely.that this will become even partially
clogged unless the main filter is damaged or
the oil allowed to become heavily con-
taminated.

3. ENGINE ODL PUMP.
This is of the gear type. The pump con-

tains two pairs of gears, one on the feed
side and the other on the return side.

The gears on the return side are twice the
width of those on the feed, having twice
the pumping capacity. This ensures that the
crankcase is free from oil when the engine
is running.

To check the return of the oil to the tank,
remove the oil filler cap. The oil return pipe
can then be seen. After the engine has been
running for a few minutes, the oil return flow
will be spasmodic, due to the greater capacity
of the return gears.

4, GIL LEVEL.
The oil level in the oil tank should not be

above three-quarters and not below half.
Jf the level is above the three-quarter

mark, when the engine is running, the
pressure built up in the oil tank by the oil
return side of the pump may force the
surplus oil through the air release pipe on to
the road.

Always min engine for a few minutes
before checking oil level. It is possible when
an engine has been idle for any length of
time for the oil to syphon through the return
gears to the sump.

When this happens, all the oil is returned
to the tank in the first few minutes that the
engine is running.

When the oil level is below the half full
mark there is such a small quantity of oil
that it tends to over-heat.

5. CIRCULATION OF THE OL.
The oil pump makes an oil tight joint with

the timing cover by means of a synthetic
rubber washer under compression.

Oil passes from the pump through drilled
-oil ways in the timing cover to the hollow
timing side mainshaft, an extension of which
rotates in an oil seal located im the cover.
The built up crankshaft (Fig. 3) is suitably
drilled to convey oil under pressure to the
plain big ends. .Surplus oil escaping from
the pressure release valve into the timing
cover builds up to a pre-determined level
to lubricate the gears and timing chains,
afterwards draining into the sump via a
drilled hole. -A lead from the ot] return
pipe (external) conveys oil to the hollow
oui. rocker spindles, push rod ends and
valve guides, surplus oil returning to the
sump via a drilled hole in the rear of the
timing side cylinder. :

Pressure release valve depicted in Fig, 3
is pre-set and incapable of adjustment. A
timed breather working at the inner end of
the camshaft (Fig. 3) controls the crankcase
pressure. Any oil escaping from this source
being conducted to the rear chain.





A drain plug in the bottom of the sump
on the driving side of the crankcase enables
the case to be drained and flushed out when .
the occasion arises.

§. PRESSURE GAUGE.
A tapping is made in the pressure side

of the lubrication system just below the
pressure release valve and a small bore pipe
led to the pressure gauge in the tank top.
Should the gauge at any time show a sudden
drop in pressure or register a fluctuating
pressure, an immediate investigation should

be carried out. Suspect insufficient oil in
tank, seal between timing cover and oil
pump broken down or oil seal at timing end
of mainshaft failed. It is just possible that
the pressure release valve plunger (Fig. 3)
may have become stuck or its return spring
broken. Under normal running conditions
a steady pressure should be registered, an
absolute minimum being some 20 Ibs.,
althongh on a new machine, pressures con-
siderably in excess of this will be indicated
and when starting from cold, figures up to
120 Ibs. may be obtained. .

MAINTENANCE OF ENGINE.

7. REMOVAL OF PETROL TANK,
Tt is not necessary to drain the tank, but

make sure that the petrol tap levers are in
the “off” position, ic. with the round end
of the lever pressed inwards.

Disconnect’ petrol pipes from taps, using
two spanners, holding the tap with one
whilst slackening the union nut. Disconnect
the pressure. gauge pipe below the tank
bottom, again using two spanners to avoid
straining the pipe. The tank is secured
front and. rear by a single cross bolt,
removal of which will enable the tank to be
lifted off. Ensure that none of the steel or
rubber washers are lost whilst removal of
the tank is in progress.

8 FITTING PETROL TANK,
First study Fig. 4 and ensure that all the

necessary steel and rubber washers are avail-
able. Note that the larger rubbers are used

Fig. 4.

in the front mounting and that steel cups are
pressed into the frame tube. After fitting
the large shouldered rubbers into the front
mounting tube, push the loose distance tube
into position if these fittings have been
removed from the frame. Insert the two
remaining shouldered rubbers into the rear
tank ears so that the shoulders are on the
inside and insert the front bolt (the plain
one). Now raise the rear of the tank go that
a steel cup can be placed on each of the
rear rubbers. Note that three of the steel
cups have a larger hole than the fourth,
this latter, together with a plain rubber
washer, being fitted to the screwed end of
the rear bolt. Place a steel cup and plain
rubber washer on the rear bolt, insert in
position, fit the remaining washers and nuts
and tighten. Fit petrol pipes and pressure
gauge pipe using two spanners as when
removing,



%. CYLINDER HEAD REMOVAL.
Remove petrol tank (para. 7}. Remove

carburetter, leaving it attached to the
machine by the throttle cable only. Remove
exhaust pipes and silencers complete as a
unit from each side of the machine. Remove
high tension leads from sparking plugs and
engine steady stay, also the steady stay stud
from the top of the rocker box. Disconnect
oil feed pipe to rocker mechanism by
unscrewing the two banjo connection bolts
on the extreme top of the rocker box.

There are five bolt heads visible above the
cylinder head finning and two nuts between
the exhaust ports. In addition there are
three nuts accessible through the cylinder
finning, one beneath the inlet port and one
under each exhaust port.

Removal of these bolts and nuts should
enable the head to be lifted off. If the joint
is tight a light blow beneath the exhaust
port with a mallet or block of wood should
effectively release it. Lift the head and
ensure that the gasket is either coming away
clean with the head or is remaining in
position on top of the cylinder block. “Lift
the head as far as possible and obtain
assistance to feed the four push rods into
the head until they are clear of the cylinder
block when the head may he tilted back-
wards and completely withdrawn.

10, REMOVAL OF CARBON.
The piston crowns will now be exposed

and the engine should be rotated til the
pistons are on top dead centre. Carefully
scrape the carbon from the piston crown,
using a blunt knife or similar tool, taking
care to avoid scratching or cutting the
piston material. Deal similarly with the
combustion chambers and valve ports
although these cannot be thoroughly cleaned
without removing the valves.

i, VALVE REMOVAL.
With the cylinder head removed, the

rocker inspection covers taken off, and the
stud securing the inlet rocker inspection
cover also removed, the o.h.v. rockers may
be rotated sufficiently clear of the valve
stem to enable a normal Universal type
valve spring compressor to be used for com-
pressing the springs and removing the
cotters. Each valve, together with its
springs, should be carefully placed on one
side so that it may be refitted in its original
position.
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Note that althotgh the inlet and exhaust
valves have the same head and stem
diameters, they are not identical, the inlet
head being curved on the underside. It is
important that they should not be inter-
changed.

12, VALVE GRINDING.
Remove all carbon from the valve heads

and stems. Lightly smear the seat portion
with medium grinding compound, place the
valve in the guide and grind lightly, holding
the end of the valve stem in a hand vice or
chuck. Do not revolve the valve a complete
turn, but oscillate rapidly, frequently
raising the valve from the seat and placing
ina different position.

As soon as the grinding marks make a
complete ring on valve and head, cease
operations and remove all traces of grind-
ing compound from valve, seat and port. If
valves or seats are badly pitted it may be
impossible to obtain a perfect seat by grind-
ing. The seats will then have to be re-cut
and the valves replaced or renewed.

13. VALVES FITTING.
Thoroughly clean valves, seats and valve

pockets. Fit bottom collar over valve guide
Gf the collar has been removed) and place
the spring and top collar in position.
Lubricate valve stems and insert through
valve guide. Compress valve spring and fit
cotters.:

A little thick grease smeared on the inside
of the cotters will hold them in position
until the spring is released.

14. VALVE GUIDES—REMOVAL AND
FITTIN

The valve guides are a driving fit in the
cylinder head and may be tapped out of
position by means of a double diameter
brass punch which may also be wused for
fitting replacements.

The valve seats must be trued up with a
cutter after fitting to ensure that guide and
seat are in correct alignment.

15. CYLINDER HEAD—FITTING.
If the cylinder head gasket has been

removed, refit with the same face uppermost
or renew. Rotate engine till pistons are
on top dead centre. Place cylinder head on
top of cylinder block and tilt it backwards
whilst the pushrods are inserted into the two
tunnels cast in the cylinder head. Note that



ORDER _OF_TIGHTENING DOWN CYLINDER
HEAD NUTS JS.

Fig. 3.

the inlet push rods are longer than the
exhaust, and one of each, ie, inlet and
exhaust should be inserted into the head, the
long rods being nearer the centre, see Fig. 3.

Lower the head into position and allow
the push rods to fall on to the tappets as the
head approaches its normal location.

When the head is'within about jin. of the
cylinder joint face, it should be supported
in this position by using the two short
sleeve nuts taken from beneath the exhaust
ports as packing between the top fin of the
cylinder block and the bottom cylinder head

» placing them in a horizontal position
between the fins whilst the rocker ball ends
are entered into the upper ends of the push
rods, A piece of bent wire may be found
useful for drawing the inlet push rod into
position, access being obtained through the
exhaust rocker inspection apertures,

Remove temporary distance pieces and
lower head on to joint face.

Ensure that rockers and push rods are in
correct contact. Attach all nuts and bolts
and pinch down lightly, finally tightening
in the order shown in Fig. 5,

16. ROCKER ADJUSTMENT,
Removal of the single nut securing the

inlet rocker inspection cover will provide
access to both inlet rockers and enable the
necessary feelers to be inserted between therocker adjuster and valve stem end (Fig. 6).

Rotate the engine till the particular inlet
valve being dealt with is closed,

To adjust the clearance, hold the squared
end of the adjuster by means of a special
Spanner provided and slacken the locknut.Insert a .002in. feeler and rotate the adjuster

b
t

tet
"

Fig. 6.

in a clockwise direction until the feeler is
just pinched, but may be still moved about
fairly easily. Hold’ the adjuster whilsttightening the locknut and re-check with the
‘eeler. .

Rotate the engine till the other inlet valve
is closed, repeat the operations and fit theinspection cover, ensuring that the paper
washer is in good condition. and correctly
positioned,

To adjust the exhaust rockers remove the
inspection cover and proceed as already
described, using a .005in. feeler, Always re-check with the feeler after tightening thelocknut and readjust if there is any doubtabout the accuracy of the original setting.

17, ROCKER REMOVAL & FITTING
INLET.

Remove inspection cover and coversecuring stud. This latter may be with-drawn by locking two outs on the outer endand rotating the lower of the nuts whichshould bring away the stud, Remove the
two pins holding the oval plate to the sideof the rocker box. This plate is integralwith the rocker spindle ‘and the holesthrough which the securing pins pass arethreaded hin. diameter x 26 threads perinch so that two bolts suitably threaded and
not less than 1din. long may be inserted and
used as extractors by giving each one abouta half turn at a time and so withdrawing thespindle until it is sufficiently free to be
removed by hand. *

Note that the rocker hub has a springwasher at one end and a plain thrust washerat the other. These may be either carefully
removed before the rocker is extracted or



allowed to fall when the rocker is removed.
Having withdrawn the rocker until the hub
is clear of the spindle hole bosses, it is
necessary to turn it upside down in order
to withdraw it completely. When refitting,
the operations should be reversed, placing the
rocker in position, adding the plain thrust
washer to the outer end of the hub and main-
taining an end load on the rocker whilst the
spring washer is inserted. The end load
put on by the washer will hold the assembly
in position whilst inserting the spindle, but
before doing so, ensure that the oil hole is
in the correct position to mate with the feed
hole in the rocker box and that the paper
washer is undamaged and in position on the
flanged end of the spindle. Remember that
the securing pins are fitted with fibre
washers.

18 ROCKER REMOVAL & FITTING—
EXHAUST.

Remove inspection cover and proceed as
for inlet rocker. In the case of the exhaust
rocker, its removal is quite straightforward
and does not involve any inverting of the
rocker. For replacement, proceed as
already described.

18, CYLINDER BLOCK-—REMOVAL.
Remove petrol tank, para. 7.
Remove cylinder head, para. 9.
Remove dynamo by removing the three

end screws, slackening the securing strap
and drawing the dynamo out of position,
having previously disconnected the electrical
eads,

Remove the nine cylinder base nuts (seven
large, two small). It is necessary to lift the
block slightly before certain of these nuts
can be removed completely. When lifting
the block, avoid tearing the paper washer
fitted to the crankcase joint.

20, PISTONS--REMOVAL.
With the cylinder block removed and the

pistons exposed, it will be apparent from the
angular position of the valve head recesses
in the piston crowns that the two pistons are
not interchangeable, and if a new one is
required for any reason, it will be necessary
to specify whether a nearside (lefthand) or
offside (righthand) is wanted.

A new piston may be fitted either way
round, but having once been used, should
always be replaced in the same position.

To remove a piston, first extract the
gudgeon pin retaining circlips by means of
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a pair of sharp nosed pliers and push out
the gudgeon pin. If the engine is badly
carboned up it may be desirable to scrape
the carbon from the narrow land outside
the circlip before attempting to remove the
gudgeon pin. Be sure to mark the piston
so that it may be replaced in its original
position.

21. PISTON RING REMOVAL AND
FITTING.

Unless new rings are being fitted it is not
advisable to remove the carbon from the
bottom of the ring groove or the back of the
ting. When fitting new rings, remove all
carbon from the piston by means of an old
hacksaw blade or similar tool. When the
grooves have been cleaned, check the new
ting in the groove. There should be a side
clearance of .004in. Check also the ring end
gap by inserting the ring in the cylinder bore
and pushing it down with a piston to ensure
that it is lying square. The gap should be:

Compression rings, .0O8in.—.010in.
Scraper rings, .008in.—.010in.

Check gap with feeler gauge.

22. PISTONS-—-FITTING.
Fit rings to piston, spacing the ring gaps

equally around the piston circumference.
Fit one gudgeon pin circlip if both have been
removed for dismantling. Unless great care
has been taken in the removal of the cir-
clips, it will be advisable to fit new ones,
Fit piston to connecting rod, ensuring that
it is the correct way round and that the
valve head recesses are lying in the right
direction. When both pistons are fitted, the
forward recesses should be further apart than
those at the rear of the engine. When
fitting the circlips, make certain that they
are properly bedded in the groove.

23. TAPPETS—REMOVAL AND
FITTING,

It is most unlikely that the tappets will
require any attention until a very large mile-
age has been covered. They are fitted into
the cylinder block and are readily accessible
when the block has been removed.

Invert the cylinder block, remove the wire
securing the tappet division plate screws
and remove the screw nearest to the tappets.
This will enable the division plate to be
swung out of position on the other screw. If
tight, a light blow on the opposite end of the
tappets will effectively release the plate.

Note that the tappets must not be inter-



changed either singly or in pairs, nor should
they be fitted the opposite way round.

The refitting is quite straight forward.
Remember to rewire the division plate
screws.

24, CYLINDER BLOCK FITTING.
Clean both joint faces and ensure that the

cylinder base paper washer is in good con-
dition and is fitted so that the oil return
hole is quite clear.

Fit piston ring compressors (obtainable
from service department) to pistons, ensuring
that the ring gaps are approximately equally
spaced and that all are covered by the com-
pressor. About jin. of piston should stand
above the compressor. Smear the cylinder
bores with oil and feed the cylinder block
over the pistons, forcing the piston ring
compressors down the piston till they fall
from the bottom of the piston skirt. Remove
the compressors and lower the block to
within about din. of the joint, and replace
the cylinder base nuts.

Completely lower the cylinder block and
just pinch down the two nuts on either side
of the block, tightening these in diagonal
order. Tighten the three remaining large
nuts, and finally the two 5/16in, nuts at the
front of the block.

Replace dynamo, tightening the end
screws before tightening the securing strap.

25. TIMING COVER—REMOVAL AND
FITTING.

Disconnect the pressure gauge feed pipe
from the rear of the timing cover by
unscrewing the banjo connection bolt.
Remove the ten cheese headed screws
securing the cover which may then be with-
drawn, If tight, lever gently behind the
pressure release valve boss, and tap lightly
with a wooden block on the opposite end
of the cover. Take care not to lose the
small rubber washer which forms the oil
seal between the pump and the cover.

When refitting, ensure that both faces are
quite clean and lightly smeared with joint-
ing compound, preferably “ Wellseal,”
which is non-hardening. Ensure also that
the oil pump rubber sealing washer is in
position. Take care not to damage the oil
seal when entering the mainshaft into the
cover, and do not press right home if
there appears to be any obstruction. Refit
all screws, checking that there is a fibre
washer under each head, and just pinch
each one down before finally tightening
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each pair of opposite screws. Re-connect
the pressure gauge pipe.

26. PRESSURE RELEASE VALVE—
REMOVAL AND FITTING.

When it becomes necessary to examine
the pressure release valve or clean the small
filter disc with which it is fitted, it is only
necessary to remove the large domed-
hexagon nut above the pressure gauge banjo
connection to expose the spring and pressure
release valve plunger, which may be with-
drawn. To remove the filter, it is necessary
to remove the pressure release valve
body which holds the filter in position.
Thoroughly clean all components and
re-assemble as follows:—-Insert the gauze
filter with ‘its domed side inwards, and
screw home the pressure release valve body
to which the larger of the two copper
washers has been fitted. Fit the plunger
and spring, and finally the nut, remember-
ing to place the remaining copper washer
over the threaded end of the body. The
nut should be screwed right home.

27. OTL PUMP—REMOVAL AND
FITTING.

Whilst the timing cover is removed, no
difficulty should be experienced in removing
the oil pump, which is held only by the two
nuts, situated one on either side of the body.

When these are. removed, the pump
should be readily withdrawn from its studs.
If tight, a gentle leverage may be applied
behind the driving spindle, ;

To replace the pump, clean both faces
and apply jointing compound very spar-
ingly, particularly in the vicinity of the oil
holes. Fit the pump and nuts, and tighten
each nut a turn at a time to ensure even
tightening.

28. ODL PUMP.
The oil pump is of the gear type.

not advisable to dismantle it.
When pump is removed from timing chest,

test for play in the spindle by pulling and
pushing the worm wheel.

Revolve spindle and place fingers on the
oil holes and the action of the gears should
be felt if the pump is in good condition.

When revolving pump, any foreign matter
obstructing the gears ‘will be felt. Wash
out with paraffin.

A marked drop in oil pressure, or oil
draining from tank to crankcase may indicate
that the pump requires re-conditioning; for

Tt is



which operation it should be returned to the
service department who make only a small
charge for this work.

29. TIMING SPROCKETS AND
CHAINS—REMOVAL,

When removing the chains, it is necessary
to withdraw the whole sprocket assembly
with the chains in position. This may be
accomplished without disturbing the timing
chain tensioner secured to a boss in the
timing chest by two nuts. Remove the nut
securing the camshaft sprocket, and the pin
securing the automatic advance mechanism
to the magneto spindle. This latter is auto-
matically withdrawn as the pin is removed,
but the camshaft sprocket may require the
use of a standard type of sprocket extractor.
The intermediate gear and sprocket will, of
course, readily leave the spindle. Unscrew
the oil pump worm, which has a lefthand
thread, and withdraw the half-time pinion
by means of a special extractor available
from the spares department.

30. TIMING SPROCKET AND
CHAINS—FITTING.

Fit oil retaining disc and triangular washerto mainshaft and fit half time pinion key.Fit half time pinion with the chamferededge outside and tap home with a tubulardrift. Fit steel washer to intermediate shaftand camshaft (the latter is the thicker of thetwo), Place the spider clutch spring on thecamshaft and fit the camshaft key. Rotateengine till the marked tooth on the half timepinion is in the top dead centre position.Smear both faces of the fibre gear whichdrives the dynamo, with grease, place the gearin position on the flange of the sprocket andto the other face of the gear, fit the steelfriction washer locating it on the peg, pro-truding from the sprocket flange. The greasewill hold it in position.
Rotate the camshaft till the keyway is intop dead centre position. Place the magnetochain (the narrower of the two chains) onthe inner of the two sprockets on the inter-mediate gear and the camshaft chain on theother. Rotate the gear until the marked geartooth is in the bottom dead centre position.This will give a marked sprocket tooth in thetopmost position. The camshaft sprocketalso has a marked tooth which should alsobe in the top position when the sprocket ismeshed with the chain. The chain andsprocket assembly may now be placed loosely
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in position, the magneto sprocket and autoadvance mechanism meshed with its drivingchain and the whole assembly pushed home.Check by using the dynamo shaft hole as awindow that the spider spring is located withone leg either side of the peg in the innerside of the cam Sprocket flange. Check alsothat all marked teeth are correctly positioned,ie, when the marked pinion and gear teethare in mesh, both marked sprocket teeth arein the top dead centre position, the inter-mediate sprocket tooth having just enteredthe chain whilst the camshaft sprocket toothshould be just about to leave the chain. Fitand tighten the oil pump worm and camshaftsprocket nut but do not fit the timing coveruntil the magneto has been timed (para. 31).The chain tensioner can be fitted eitherbefore or after the chain is in position. Itshould be adjusted so that there is about jin.whip in the top run of the chain.

31. MAGNETO TIMING,
For purposes of magneto timing, the off-side or right-hand cylinder is used. Set the -pistons on T.D.C., and attach a degree plateset at zero to the mainshaft.
Rotate the engine in the opposite direc-tion to that in which it normally travels,until the degree plate registers 31° or din.down the cylinder bore if 9 degree plate isnot available. Hold the automatic advancemechanism in the fully advanced positionby rotating the moving portion in an anti-clockwise direction until it is against theStop where it may be convenient to wedgeit whilst dealing with the contact breakeron the opposite side of the machine.Rotate the contact breaker until the pointsare just about to open in approximately thenine o'clock position, Insert a very thinfeeler gauge or piece of paper between thecontact breaker points to obtain the positionaccurately at which they commence to

separate. Tighten the centre pin securingthe automatic advance mechanism, andcheck that the timing has been correctlyset, Fit timing cover (para. 25),

32, REMOVAL OF ENGINE FROM
FRAME.

Remove petrol tank (para. 7), exhaustPipes and silencers, rocker box oil feed,engine steady stay and carburetter (para. 9),disconnect pressure gauge pipe (para. 25),Remove main oil feed and return pipesby disconnecting them from the tank unionsusing two spanners, one to hold the union,



and the other to rotate the nut. The crank-
cease end of the pipes is removed by unscrew-
ing the bolt securing the junction block
into which the pipes are sweated. Avoid
damaging the sealing washer when removing «
the pipe assembly.

Remove oil bath chaincase, engine
sprocket and clutch (para. 41).

Completely remove the front engine
plates secured to the frame by two bolts,
and to the crankcase by two bolts. Remove
also the nearside ‘rear engine plate by
removing the gearbox top bolt, the single
nut slightly below and forward of the gear-
box bolt, and the remaining bolts or nuts
securing the plate to the crankcase.

Remove the two cradle bolts, and the
engine may be lifted out through the near-
side of the frame.

33, CRANKSHAFT—REMOVAL
AND FITTING.

Remove engine sprocket key, remove
timing cover, chains, sprockets, ete. (paras.
25 and 29). Remove breather pipe from
rear of driving side crankcase, and the nuts
from the two top crankcase studs. Remove
half time pinion key, and camshaft sprocket
key. Remove the short bolt between the
top front engine plate bosses, and the two

' cheese-headed screws, one between the
bottom bosses and the other in the corer
of the sump. The timing side crankcase
may now be removed by levering gently
between the crank cheek and the crankease
inner wall with a tyre lever or similar tool.
There may be packing shims fitted between
the crank cheek and the timing side bear-
ing, ensure that none of these is lost.

Withdraw the camshaft, and from the
bottom of the driving side camshaft bush,
remove the automatic breather valve and
spring. Rest the driving side half face
uppermost. on two wooden blocks high
enough for the manshaft to clear the bench,
and rotate the crankshaft till the crankpins
are in the B.D.C. position. Withdraw
the crankshaft as far as possible, and tilt
over till the connecting rod small end clears
the tie bar cast across the driving side
crankcase, when the crankshaft assembly
may be lifted clear. 1t will bring with it the
imner race of the mainshaft roller bearing.

If any new parts have been fitted, or the
location of the packing shims forgotten, it
will be necessary to re-centralise the crank-
shaft when refitting. It is almost certain that
some shims will be required between, the
driving side bearing and the crank cheek,

1s

50 two shims should be placed on the main-
shaft before fitting it into the driving side
erankcase. Having ensured that the crank-
shaft is right home against the bearing, take
a measurement from the crankcase joint
face at a point where there is no upstanding
spigot to the upper side of the flywheel.
This should measure din., and whilst it is
reasonably important, a rule measurement
is sufficiently accurate. Shim up until this
figure is obtained, and fit the timing side
case. Pinch the two halves together with
three bolts about equally spaced and check
the crankshaft for end float. There should
be .005in.—.008in. Add the necessary
shims to the timing side mainshaft. Dis-
mantle, lubricate bearings, apply jointing
compound to crankcase faces and assemble
fully.

34. BIG END BEARINGS—
RENEWAL.

The normal oil pressure will be an
indication whether the bearings reqnire
renewing. An absolute minimum safe
pressure is in the region of 20lbs., and in
the event of such a low pressure being
recorded, immediate action should be taken
to renew the steel backed thin walled bear-
ings with which the connecting rod big ends
are fitted. Check that the end cap and big
end of the rod are marked for correct re-
assembly and mark the rod and crankshaft
to ensure that the rods are fitted the same
way round as originally,

Remove the split pins from the big end
bolts with a ring or box spanner and noting
the pressure required, release castle nuts.
Remove the suts and washers, when a
straight pull on the rod should remove the
end cap. If the cap becomes wedged due to
malalignment, tap carefully home and try
another pull. The steel backed bearings may
be readily picked out and replaced.

Over an extremely long period, there will
be no measurable wear on the crankpins
and standard size bearings will be suitable
replacements. No difficulty should be ex-
perienced in fitting the replacements but care
should be taken to ensure that both rod and
bearings are perfectly clean when assembled,

Lightly smear the crankpin with oil and
re-assemble the end caps on the rod in the
same position as originally fitted. With a
box or fing spanner, ‘pull down the end cap
nuts evenly and quite tightly but without
sufficient pressure to cause distortion of the
cap. Insert the split pins after checking that
the rods revolve freely on the crankpins.



35. CRANKSHAFT—DISMANTLING
AND RE-ASSEMBLY.

After a considerable mileage has been
covered, the large oil well formed in the
centre of the crankshaft assembly, will tend
to become partially filled with sludge and
carbon deposited centrifugally as the oil
passes through. It is impossible to state atwhat mileage this should be cleaned out as
it is entirely dependent on the frequency
with which the oil is changed and the generalcleanliness of the engine, but obviously it
will not be dealt with until the unit is due
for a major overhaul,

The flywheel is held between the two
crank throws by four bolts and two studs,the nuts of the latter being secured by tab
washers.

Before commencing to dismantle, mark
the flywheel and one crank cheek to ensure
re-assembly in the original position.

Bend back the tab washers on the same
side of the flywheel as the bolt nuts, removeall nuts and withdraw the four bolts. Thiswill enable the crank throw and flywheel tobe removed.

Thoroughly clean out the centre holes andthe feed holes to the bearings, ensure allfaces are perfectly clean and re-assemble inthe reverse order, lightly pinching downeach nut before finally tightening in diagonalorder. Remember to re-assemble the fly-wheel the same way round that it wasoriginally fitted. Lock the bolt nuts with apunch mark and reset the tab washers,

36. SMALL END BUSH~ .
REMOVAL AND FITTING.

Whilst the connecting rod is removed, itmay be found desirable to renew the smallend bush, although removal of the old bushand fitting of a new one can be carried outwith only the cylinder barrel and pistonsremoved. Obtain. a bolt at least twice thelength of the bush, Place a washer at thehead of the bolt with an outside diameterslightly less than the bush, Place the boltin the bush and over the screwed end ofthe bolt, place a piece of tubing longer thanthe bush with an inside diameter slightlylarger than the outside of the bush. Fit
nut to bolt and tighten, As the nut istightened the bush will be drawn from theconnecting rod. Fit new bush in the reverse
manner. Before fitting the bush to the rod,the inside diameter should be reamed to the
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size of the pin as, when fitted in the rod,the bush will compress slightly leavingsufficient material for true-ing with the
reamer. Drill oil holes in the bush beforeTeaming to size. The gudgeon pin shouldfinally be a nice push fit in the bush.

37. CAMSHAFT BUSHES —
REMOVAL AND REPLACEMENT,

Considerable difficulty will be experiencedin removing the camshaft bush from thedriving side half-case, if sufficient wear evercecurs for renewal of these bushes to be
hecessary. It is most strongly recommendedto return the crankcase to our service depart-ment to have this operation carried out.

38. MAIN BEARINGS—
REMOVAL AND REPLACEMENT.

To remove the main bearings, gently heatthe case around the main bearing housing,avoiding overheating or a concentration ofheat on one spot. Drop the half-case openside downwards square and true on to thebench or wooden’ block and the bearings(or outer race in the case of the driving side)will fall out. Replacements are more readilyfitted whilst the case ig still hot and shouldbe pressed or carefully drifted home in thehousing. Before fitting, it is wise to checkthat the replacements are a nice push fit onthe mainshafts,

39. INTERMEDIATE GEAR SPINDLE
AND BUSH—REMOVAL AND .
FITTING.

To remove and refit the bronze bush inthe intermediate gear, adopt exactly theSame procedure as for the small end bush(para. 36) although the same tackle will notbe suitable,
In the unlikely event of the intermediategear spindle requiring renewal, it should bedrifted out of position whilst the case is stillhot from removal of the main bearings. Thereplacement should be set perfectly squarebefore pressing or drifting home. Thisoperation should again be carried out whilstthe case is sufficiently warn for the spindleto be partly inserted by hand. There is noRecessity to remove the circlip from the holeinto which the spindle fits either for removalor re-fitting.



40. BIG END FEED OF. SEAL—

REMOVAL AND FITTING.

This oil seal which is fitted in the timing
cover cannot be removed without damaging
it beyond all further use and a replacement
should be obtained before attempting its
removal. Remove the original seal by first
removing the retaining circlip and inserting

’ a screwdriver or similar tool into the centre
hole, under the seal and levering on the
opposite side of the boss. Repeat this pro-
cedure a few times on opposite sides of the
seal. Take care not to damage the recess
into which the seal fits or the face on which
it seats, Carefully press or drift the replace-
ment seal into position, the metal covered
face being outwards (visible).

THE TRAN SMISSION.
41. REMOVAL OF OL BATH.

Ruames Dercins

Remove the footrests, footrest rod, and
brake pedal.

Remove the large nut holding the outer
portion of the oil bath, and remove the outer
portion.

Remove clutch spring screws, springs and
cups (three of each), clutch outer plate,
clutch thrust pin, and clutch retaining nut.

Engage low gear and obtain assistance to
hold the rear wheel while the nut is being
removed.

Remove clutch body.A. special tool may Yee obtained for this
purpose if necessary.

Remove engine sprocket (a claw-type
extractor will remove this), and engine
sprocket, clutch and chain can be removed
together.

Remove rear portion of oil bath, held to
the crankscase by bolt, to the engine plate
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by a nut, to the rear chain guard by a bolt,
and by a nut on the gear box pivot bolt.

42, FITTING OF ODL BATH.

Assemble in the reverse order.
Examine rubber washer fitted round the

flange of the inner portion. This must be in
a good condition to retain the oil in the case.

Fill oil bath with oil to the level of the
plug near the bottom of the outer portion of
the oil bath.

43. CLUTCH—TO DISMANTLE.
Remove outer portion of the oil bath, and

clutch. (Para. 41.)
A steel band is pressed round the clutch

sprocket to prevent an excess of oil entering
the clutch plates.

The plates can be removed with the band



in position, but it must be removed te
examine the driving slots in the sprocket.

Remove circlip holding clutch plates on to
the body.

Remove plates,
There are six plain steel plates and five

steel plates with ferodo inserts.
Remove clutch sprocket.
Place an old gearbox main axle (if

available) in a vice with the splined ond
above the jaws, and fit body to axle,

Remove the three screws holding the front
cover plate.

Remove the cover plate, and the clutch
shock absorber rubbers. (Fig. 12)

A large “C” spanner is needed to remove
the rubbers. This is placed over the body
and engaged in the splines, and the large
rubbers compressed while the small ones are
removed,

The handle of the spanner should be of
such a length that the load can be taken by
the user’s thigh, allowing both hands to be
free to remove the rubbers,

A substitute for a “C” spanner can be
made by fixing a handle to an old plain
steel clutch plate.

Compress large rubbers and remove the
small,

A small, sharp-pointed tool is necessary to
remove the rubbers, as after use they adhere
to the bady, ,

Large rubbers are easily removed, after
the small have been withdrawn.

Remove body from axle and replace in the
reverse position.

Remove the three stud nuts on the back
cover plate. -

Back plate, roller race, back cover and
body can be separated.

44. EXAMINATION OF CLUTCH
PARTS,

Examine clutch inserts. They should be
“proud” of the plate.

Fitting of separate inserts to a plate is not
advisable, as the new insert would be
“proud” of the remainder and take all the
drive on the plate in which it had been fitted,

It is advisable, if possible, to replace
plates with either new or reconditioned
ones.

Tf all the new inserts are fitted to a plate,
ensure that the inserts are level and flat and
all contact the steel plates, taking their share
of the drive.

Examine the drive on the plates for wear.
The plates with the inserts, drive on the

outside diameter, and the plain steel, on the
inside,

The splines on the body and the plain steel
plates driven by the body rarely show any
sign of wear.

The tongues on the plates with inserts,
driving the sprocket, may show signs of wear
and they may have “cut” in to the driven
part of the sprocket.

This wear obstructs the free movement of
the plates when the clutch is operated.

This can be rectified by filing or grinding
the tongues on the plates square. Also the
edge of the driven part of the sprocket.



The only effect this will have on the clutch
is a slight amount of “back-lash” when the
clutch is engaged or disengaged.

Examine plain steel plates for any rough-
ness. The back plate sometimes develops
this fault.

Examine the roller race, rollers and the
cage.

Examine the back cover plate face for
wear by the clutch body centre.

Examine clutch shock absorber rubbers.
They may have become soft or cracked.

45. ASSEMBLY OF CLUTCH.

Fit clutch body back cover plate to body,
ensuring that the holes in the cover plate are
in line with the holes in the body, and the
spring studs an easy fit.

Fit clutch body centre and fit clutch large
shock absorber rubbers in the position to take
the drive.

Compress the rubbers in position and fit
the small ones.

Fit body front cover and tighten screws.

Fit roller race on to the back cover plate,
fit clutch back plate, and spring studs, fit
stud nuts and tighten. Lock nuts with a
centre punch.

Test roller race for freeness on its track.
Fit steel band on to the sprocket. This

should not be tight enough to distort the
sprocket.

Check all the clutch plates in the sprocket
and on body for freeness.

Fit sprocket to body. Revolve sprocket on
race to check free movement.

Fit plates to sprocket and body. Order of
fitting is—plain steel, inserts, plain, etc.

It will be noticed on examination that the
plates are slightly bevelled on the one edge.
Pit the bevelled edge towards the sprocket.

Revolve sprocket, ensuring that the plates
are free,

Fit circlip, retaining the plates, and fit
clutch to gearbox axle,

Fit clutch thrust pin, clutch outer plate,
spring cups, springs, and spring pins.
Tighten right home.

Fit oil bath outer portion. (Para. 42.)

THE GEARBOX.
46. REMOVAL FROM FRAME.

Remove kick starter crank, gear indicator
and gear lever.

Remove outer cover held by seven cheese
head screws and release the clutch cable
from the operating arm by rotating the worm
with a large screwdriver,

Remove cable adjuster from inner cover.
Remove oil bath, clutch and engine

sprocket. (Para. 41.) “
Remove rear portion of oil bath (para. 41),

rear chain guard and rear chain.
Remove nut and adjuster bolt from the

offside of the gearbox top bolt and extract
the bolt from the nearside.

Remove prop stand spring and nut from
the offside of the gearbox bottom bolt,
remove the nut and tap out the bolt.

The whole box may now be swung round
in an anti-clockwise direction and Hifted out
of the frame on the offside.

47. FITTING TO FRAME,
Reverse the order of removal operations,

leaving the top and bottom bolts slack until
the primary chain has been correctly ten-
sioned ({/}in. up and down movement) by
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means of the adjuster on the offside of the
machine. Remember that any adjustment
of the primary chain will affect the rear
chain. .
48. CLUTCH WORM LEVER,

ADJUSTMENT.
When further adjustment of the clutch

cable is impossible or brings the clutch worm
lever into an unsuitable position, further
adjustment may be obtained at the clutch
worm lever accessible through the oval cover
attached to the gearbox outer cover by two
screws.. This oval cover also forms an out-
tigger bearing for the clutch worm and is a
good fit in the outer cover. Should it be
difficult to remove after the screws have been
withdrawn, it should be tapped round until
the ends stand away from the outer cover
and thus provide two lips beneath which
suitable levers may be inserted, but care
should be taken to avoid overstraining the
small cover. After slackening the cable
adjuster right down, the lever may be rotated
on the shank of the worm by releasing the
pinch bolt and holding the shank by means
of the slot machined across its end, whilst



rotating the lever in an anti-clockwise
direction until it is about 45° below the
horizontal. Readjust the cable as necessary
and check that when the clutch is with-
drawn the angle between the cable and the
worm lever is approximately a right angle,

49. OUTER COVER, REMOVAL AND
FITTING,

Remove the kick starter crank by releas-
ing its pinch bolt and pulling off the crank,

Remove gear indicator by unscrewing the
centre bolt from the positive spindle.

Remove the gear change lever by unscrew-
ing the pinch bolt and pulling off the lever.

Remove the seven cheese headed screws
holding the cover in position and withdraw
the cover carefully in order to avoid tearing
the paper washer fitted to this joint. If the
joint is difficult to break, there is a point at
either end which overhangs the inner cover
to which careful punching may be applied.

No difficulty should be experienced when
refitting, the coverscrews should all be just
pinched down and finally tightened in
opposite pairs.

Some oil will have been lost due to the
cover removal and should be replenished
through the clutch worm ‘inspection hole
until oil begins to drip from the level plug
hole normally plugged by the square headed
level plug situated to the rear of and on the
same level as the kick starter crank.

50. POSITIVE FOOT CHANGE,
DISMANTLING.

With the outer cover removed the positive
foot change mechanism becomes accessible.
To dismantle, remove the two nuts securing
the U section outer plate and withdraw the
plate followed by the lever return spring,
pawl carrier and ratchet plate. Note that
there is a spacing shim fitted behind the
latter. It is unlikely that the cam plate
secured behind the shoulders of the two studs
which carry the assembly will ever need
removal, but the procedure is obvious.

51. POSITIVE FOOTCHANGE,
ASSEMBLY.

Examine all parts for wear likely to
result in lost movement, particularly the
spindle bushes in both covers, the ends of the
pawls and the pawl pin; obtain any replace-
ments necessary and reassemble, checking
first that the two studs are quite secure and
placing the spacing shim on the short stiaft
of the ratchet plate. Remember to insert the

knuckle pin visible through the aperture in
the inner cover into the hole in the ratchet
plate arm whilst the ratchet plate is being
fitted. Spread the pawls to enter the ratchet
teeth whilst pushing home the pawl carrier.

52. INNER COVER, REMOVAL.
Screw the clutch cable adjuster as far

down as possible, and with a large screw-
driver and moveable spanner, rotate the
clutch worm lever in a clockwise direction
tll the cable nipple is clear of the lever and
withdraw the cable from its slot in the lever.
Unscrew the adjuster and the cable is com-
pletely disconnected from the gearbox.

Remove the eight nuts securing the cover
and withdraw it from the studs, being careful
not fo tear the paper washer fitted to the
joint. The cover will bring with it the kick
starter crank, clutch worm and fittings and
the mainshaft bearing. .

33. ENNER COVER, FITTING.
Thoroughly clean the joint faces and

apply a Httle jointing compound to each
face, place the paper washer in position overthe studs and against the gearbox face, Fitthe cover into position. It will probably be
necessary to press the kick starter pawl intoits recess in the kick starter crank beforethe cover can be pushed tight home, Fit theeight securing nuts and washers and justpinch each one, finally tightening the nutsin opposite pairs. Refit the clutch cable andadjust as described in para. 48,

54. INNER COVER, DISMANTLING,
The dismantling of the footchange

mechanism having already been dealt with,only the clutch operating mechanism andkick starter remain. The clutch worm maybe completely unscrewed from its nut andwith the nut removed from the cover, the
mainshaft bearing may be drifted out. Thehardened roller in the end of the clutch
worm which rubs on the clutch thrust rod
may also be drifted out and a replacementfitted if necessary. Lever off the cupped
pressing which covers the kick starter returnspring and remove the spring, when the kick
starter axle complete may be withdrawn fromits bush. This will enable the pawl pin,
pawl, plunger and spring to be removed. Ifthe nose of the pawl is badly worn orchipped, it should be renewed,

It is unlikely that the kick starter bush
will ever require renewal, but it may be
drifted out if necessary.
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55. INNER COVER, ASSEMBLING.
Examine the kick starter cam and stop

pieces riveted into the cover. They should
never need renewing, but may have worked
loose and require re-riveting.

Press the kick starter axle bush and main-
shaft bush into the cover and screw home the
clutch worm nut. Fit kick starter pawl,
plunger and spring to kick starter axle.
Remaining parts may be fitted now or after
the cover is fitted to the gearbox.

When fitting the kick starter return spring,
its free end which locates in one of the slots
in the bush should be forced round into the
second or third slot beyond its free position.

56. REMOVAL OF GEARS.
If the clutch has been: removed, it will be

necessary to fit a short length of tubing over
the end of the main axle and hold it in place
with a clutch nut to retain the aale in posi-
tion whilst the gears are being removed.

Remove end cover (paras. 49 and 52).
Remove the low gear and kick starter

wheel—the large gear on the layshaft which
has a bronze bush pressed into its centre.

Remove the small wheel from the end of
the main axle.

Remove the mainshaft second gear; this is
fitted with a fully floating bush. Unscrew
the striker fork shaft by means of the two
flats machined on its outer end and remove
it together with the layshaft second gear and
the striker fork.

Remove the tubular distance piece or
clutch and withdraw the main axle together

with the third gear and striker fork.
The bore of the main gear wheel, which

still remains in position, carries 13 rollers
which should be retained in position by
inserting a roll of stiff paper in place of the
main axle now removed. The axle will
bring with it the bronze clutch thrust washer
which should be examined, and if there are
no grooves visible across the face which
rubs on the main gear wheel, it should be
renewed. Withdraw the layshaft and the
two remaining gears, which will expose the
outer race of the layshaft roller bearing in
the far end of the box. The inner race with
tollers and cage will most probably come
away with the layshaft. The outer race may
be removed by gently heating the case and
dropping it—joint face downwards on the
bench or a wooden block.

Remove axle sprocket nut which has a
left hand thread and is held with a locking
washer and screw, and withdraw the main
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gear wheel. If the gearbox is in the frame
and the rear chain in position, obtain assist-
ance to hold the rear wheel whilst the nut
is being removed.

If the gearbox is removed from the frame.
the sprocket may be held by passing a length
of old chain around it and holding the ends
in a vice.

Examine the steel roller retaining washer
and if it is badly scored or worn down, tt
should be renewed. The main gear wheel
bearing may be drifted from the shell.
Remember that there is a pen steel washer
fitted either side of this bearing.

37. REMOVAL OF CAM PLATE,
Remove the domed hexagon nut from

beneath the forward side of the gearbox.
This contains the cam plate indexing
plunger which will drop out when the nut
is removed.

Remove the two bolts fitted with spring
and plain washers visible. on the forward
side of the gearbox shell. These secure the
cam plate and cam plate quadrant, both of
which may be pushed through into the box
when the bolts are removed. Both cam plate
and quadrant are carried in a bronze bush.
It is unlikely that these bushes will ever
require renewing, but they may be readily
pressed or drifted out should the necessity
arise.

58. FITTING CAM PLATE.
Place the quadrant in position and secure

it with its bolt and washers. Place the cam
plate in position so that one of the end
grooves in its circumference is across the
centre of the indexing plunger ‘hole in the
gearbox shell and meshing its gear with the
last tooth but one on the quadrant, ensuring
that the correct end of the quadrant rack
is being used, Assemble the positive
mechanism on to the inner cover (para. 51).
Place cover in position and connect quadrant
lever to ratchet by means of knuckle pin
(para. 53).

Set positive footchange to top gear and
check that the indexing plunger groove lies
in the correct position to mesh with the
indexing plunger when fitted. Withdraw cam
plate and re-mesh as necessary until the
correct position is obtained when the cam
plate bolts and washers should be fitted and
lightened. Fit indexing plunger, spring and
plunger bush.



59. FITTING GEARS INTO GEARBOX.
Drop pen steel washer (the smaller of the

two) into the bottom of the bearing housing
before pressing in the bearing. Fit main gear
wheel bearing and layshaft bearing outer
race.

Fit rollers (13) to main gear wheel,
smearing the assembly with “grease, and
insert the paper tube to retain the rollers.

Fit large pen steel washer over the shank
of the main gear wheel, press the wheel home
in its bearing, fit gearbox axle sprocket,
tighten the nut, fit locking washer and pin.

Fit bronze clutch thrust washer to main
axle so that the face having the three oil
grooves will be against the main gear wheel.
Carefully remove the paper tube from the
main gear and insert main axle into position.

Fit distance tube in place of clutch and
add clutch nut.

Fit third gear wheel (20 teeth) and top
gear wheel (18 teeth) to layshaft and fit
inner race with rollers and cage to end of theghaft Grease the rollers and fit shaft into

OR.

Set the cam plate into the second gear
position, ie., with indexing plunger in the
groove next to the shallow neutral groove.

Pit striking fork to mainshaft third gear
(22 teeth) and fit gear to main axle, mesh-
ing it with the layshaft gear already in
position.

Fit the second fork to the layshaft second
gear (24 teeth) and fit the second gear with
the fork to the layshaft. The pegs on the
striking forks fit into the cam plate slots.

With the gearbox in the frame, little
trouble wili be experienced in holding the
first fork in position, Fit the first fork in
position and hold with a screw driver or
similar tool whilst the second is placed in
position. : .

Fit striking fork shaft and screw into the
case.

Fit the remaining gears.
Fit end cover (paras. 55 and 53).
Remove tubular distance piece from

clutch end of mainshaft. “Remember to
finally refill with oil to the level plug level
{para. 49).

WHEELS AND HUBS.
60. FRONT WHEEL, REMOVAL.

Place machine on both stands. Detach
brake cable from cam lever and cable
adjuster from brake plate. Remove spindle
nut from off-side of spindle. Slacken pinch
bolt in near side fork end. Take the weight
of the wheel in the left hand and withdraw
the spindle by means of a Tommy Bar
placed through the hole in the head of the
spindle. :

61. FRONT WHEEL, FITTING.
Re-assemble in the reverse order. Insert

spindle from near side. Lock pinch bolt in
near side fork end. after tightening the
spindle nut.

62, REAR WHEEL, REMOVAL.
With machine on rear stand, remove rear

chain and mudguard tail piece. Disconnect
tail lamp lead at the brass connection.

Remove brake rod adjusting nut. Discon-
nect speedometer drive. Slacken rear wheel
spindle nuts and withdraw the wheel from
the fork ends.

63. REAR WHEEL, REFITTING.
See that fork ends are lying reasonably

parallel. Place wheel in position, ensuring
that the ears of the adjusting stirrup are lying
flat against the sides of the fork end and that
the cupped adjuster washer is located on the
small shoulder at the open end of the fork
end slot.

Make sure that the anchor pad on the
brake plate is entering the slot on the inside -
of the near-side fork end.

Fit rear chain with the closed end of the
spring connecting clip facing the direction
of travel of the chain,

Track up the wheel and adjust until there
is fin. to din. up and down movement mid-
way between the sprocket.

NOTE.—It is important that this condition
is obtained with the weight of the
thachine on the rear wheel.

Adjust brake rod as necessary. Recon-
nect speedometer drive.





64. DISMANTLING REAR HUB.

Remove rear wheel complete. (Para. 62.)
Remove spindle nuts, adjusting stirrups,
brake plate, speedometer driving box and
distance pieces.

Remove ball-race locking ring from plain
side of hubshell.

Remove distance piece and felt washer.
Knock out the spindle and it will bring with
it the single row bearing fitted to the plain
side of the hub.

Drift out the remaining bearing together
with the peened in washer, the felt and pen
steel washers fitted into the brake drum side
of the hubshell. Separate brake drum and
hubshell if necessary.

65. REAR HUB, RE-ASSEMBLING.
Re-assemble in reverse order.
Pack bearings with grease before assembly.

Ensure that long end of spindle protrudes
through the brake side of the hub.

66, FRONT UB, DISMANTLING.
With machine on both stands remove

front wheel. (Para. 60.)

Remove brake plate together with its inner
and outer distance piece.

Remove locking ring, felt washer and
distance piece from opposite side of hub.

With suitable punch knock the bearing
in the brake side further into the hub until
the single row bearing drops clear.

Remove distance tube.
Prom this side of the bub, drift out the

remaining bearing, together with the peened
in washer, felt washer and pen steel washer.

67. FRONT HUB, RE-ASSEMBLING,
Pack bearings with grease.
Press single row bearing into position

followed by the distance piece (with collar
against the bearing) felt washer and locking
ring which can be tightened up.

Insert distance tube through brake side
of hub, ensuring that it is right home against
the bearing just fitted.

Press double row bearing into position.
Fit pen steel washer and felt washer.
Lightly rivet remaining washer into its

recess,

BRAKES.
68. DISMANTLING OF THE BRAKES.

Remove brake plate from the drum.
Remove brake lever return spring from

the lever.
Remove nut and washer from the cam

spindle,
Remove brake lever.
Remove cam spindle from bush in the

brake plate.
Tap the end of the spindle lightly until

the cam is clear of the shoes.
Remove brake shoe return springs.
Remove the small pin from the end of each

pivot pin and lift off the pivot pin tie plate.
Remove the brake shoes.
Cam spindle bush can be removed from

the plate after removing the nut holding
bush to plate.
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69. ASSEMBLY OF BRAKES.
Fit cam spindle bush to plate.
Fit brake shoes. Smear a little oil on the

pivot pins.
Fit ONE shoe to pivot pin.
Fit spring to the shoe fitted to the pin,

near pin.
Hold second shoe near to the one fitted

and fit the spring, stretch the spring and fit
second shoe to pivot pin.

Fit second spring to both shoes.
Fit cam spindle to plate. Hold shoes apart

with screwdriver or similar tool and allow
cam to pass the ends of the shoes.

Fit tle plate over shoulders on pivot pins.
Fit and tighten both pins.



FRONT FORKS:
70. MAINTENANCE,

Replenish damping oil at approximately
5,000 mile intervals.

Remove hexagon headed filler plug from
top of each fork leg. Remove drain plug
from each fork end. Allow oil to drain out
and operate the forks a time or two to eject
the last drops.

Replace drain plugs,
Refill each leg with a measured 3 pint of

Wakefield’s Castrolite, Single Shell, Price’s
Motorine E, Mobiloil Arctic, or Energol
S.A.E. 20. Work the forks a few times to
remove any air-locks.

Replace filier plugs.

71. STEERING HEAD ADJUSTMENT,
Place a wooden block or box under the

engine cradle of sufficient height to raise the
front wheel clear of the ground. Place
thumb of left hand on the joint between the
steering head of the frame and the fork head
clip.

Attempt to lift the forks with the right
hand. Any movement at the head races will
be readily felt.

To adjust slacken the steering column
locking nut and the pinch bolt clamping each
leg into the fork crown,

Adjust by means of the nut situated on
the steering column below the head clip,
‘until all play is removed, but the forks are
still free to rotate on the head races.

Re-tighten the steering column locking
nut and the pinch bolts.

74, REMOVAL OF FRONT FORKS
FROM FRAME.

This may be carried out either with or
without the front wheel and mudguard in
position.

Remove switch panel from headlamp.
Detach steering damper arm from frame.
Detach speedometer driving and lighting

cables from speedometer head.
Remove all cables trom the handlebar

levers, remove handlebars.
Slacken off steering damper completely,

remove steering column locking nut com-
plete with damper knob and rod.

Remove oil filler plugs and speedometer
panel.

Remove head clip and head race adjusting
nut.

Withdraw forks carefully to avoid losing
any head race balls.
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Take care to avoid spilling any damping
oil from the fork legs. If any oil is lost it
will be necessary to replenish as instructed.
(Para. 70.)

73. EIPTING OF FORKS TO THE
FRAME.

Examine head races and balls (17 per
race).

Races are pressed into their housings and
may readily be knocked. out for renewal.

Note that the races fitted in the frame
embody a small hole to allow the entry of
grease,

Liberally grease the track in the race fitted
to the bottom of the steering column and the
top frame race. Place 17 balls in position
in each and carefully insert the column
throngh the frame.

Place the top race and dust cover in
position and screw the adjusting nut down
the column dll the hexagon is finger tight

“against the top race.
Refit the head clip and speedometer panel,

the column locking nut loosely and the filler
plugs which should be tightened up. ,

Adjust the head races, (Para. 71)
Refit all remaining parts and check that

all bolts and nuts have been tightened.

74. FORK LEG, DISMANTLING.
This may be carried out with the forks in

Position, but before commencing the work
it is advisable to obtain from our Service
Department a “pull through” to facilitate
removal and replacement of the main tube.

Remove front wheel. (Para. 60.)
Remove front mudguard.
Remove oil filler and drain plugs from

top and bottom of fork leg and allow oil to
drain off.

Slacken, the pinch bolt in the crown lug.
Fork end, complete with bottom cover,

springs and main tube may be withdrawn.
If difficulty is encountered the “ pull-

through” already mentioned should be
screwed into the top of the main tube which
can then be tapped out with a mallet.

Remove from the main tube the top
leather washer (this may have stuck to the
inside of the upper cover), the short buffer
spring and main spring.

Reniove the bottom cover, held to the fork
end by two screws.

Remove leather washer.
Remove locking ring from top of fork end.



Fig. 1

FRONT FORKS.



Withdraw fork end from main tube.
The remaining components may now be

removed from the main tube.

75. FORK LEG, ASSEMBLY.
Thoroughly clean all components and

obtain any renewals necessary.
Attach the bottom bush to the main tube

by means of the securing nut.
Place fork end in position on the main

tube.
Fit shouldered bush into fork end followed

by the super oil seal, being very careful that
the leather has its radiused side uppermost.

Screw home the locking ring and tighten
sufficiently to be secure without distorting
the case of the super oil seal.

Fit the smaller of the two leather washers

SPRING

over the locking ring followed by the main
spring, the buffer spring and the remaining
leather washer.

Pit bottom cover and securing screws.
Screw “pull-through” into top end of

main tube and pass through crown lug and
head clip.

Draw into position by means of Tommy
bar inserted across the * pull-through,” and
temporarily tighten the pinch bolt in the
crown lug.

Remove “ pull-through.”
Pit filler plug to main tube and slacken

pinch bolt. Lock main tube in position with
filler plug. Re-tighten pinch bolt.

Fit drain plug te fork end.
Remove filler plug.
Replenish with oil. (Para. 70.)

FRAME.



16. DISMANTLING REAR SPRINGING.
Remove rear wheel. (Para. 62.)
Slacken the pinch bolt across the top of

the rear frame member.
Unscrew the locking bolt at bottom of

stationary bearer rod a few turns and tap the
bolt head with a hammer to release the
bearer rod from its taper.

Remove bottom bolt.
Withdraw bearer rod upwards,
Insert a tyre lever or large screw driver

between the frame member and the side of
the top and bottom spring covers.

Lever sideways until sufficient of the
central hole is exposed beyond the edge of
the rear member to insert a jin. or shin.
diameter rod fitted with suitable washers and
wing nuts into the hole to prevent the
assembly flying apart when completely
removed from the frame.

77, RE-ASSEMBLY OF REAR
SPRINGING.

Thoroughly clean all components and
smear the bearing surfaces with oil or
grease.

Fit the springs and covers to the fork
ends and compress the assembly by means
of the rod used during dismantling until it
is sufficiently compressed to enter the jaw
of the rear member.

Place the assembly as far as possible into
the jaw, remove the rod and tap the
assembly into an approximately central
position.

Smear the bearer rod with oil and insert
taper end first into the upper end of the rear
frame member.

Push or tap the bearer rod right home.
Fit and tighten bottom bolt.
Tighten top pinch bolt.

- HANDLEBAR FITTINGS.
78. ATR CONTROL LEVER.

The air control lever is shown in Fig. 14
in the position in which it should be
assembled, having first greased both sides
of the lever.

After fitting the adjusting nut it should be
tightened to give the required tension.

To remove the control cables from the
lever, open the lever as far as possible, hold
the outer cable, and as the lever is closed,
pull the outer cable from the lever body.

Remove nipple from the lever.
To fit the cables, fit nipple into the lever,

close the lever, pull the outer cable away
from the lever and fit the cable to the lever
body.

79. CLUTCH AND FRONT BRAKE
CONTROL LEVERS,

The clutch and front brake controls are so
simple as to require no instructions for their
dismantling or assembly.

The pivot bolts have shoulders machined
on them, allowing the nuts on the bolts to
be tightened while allowing clearance for
easy movement of the lever.

To remove the clutch cable from the lever,
tum the clutch operating arm on the clutch
worm by other means than the cable, and

V4

AIR CONTROL
LEVER.



the nipple can be removed from the arm, and
inner and outer cables can be removed from
the lever.

To remove the brake cable from the lever,
remove the split cotter and pin holding the
“U” clip to the brake arm, and the inner
and outer cables can be removed from the
lever.

Re-assemble in the reverse order.

&0. TWIST GRIP.
The twist grip assembly is shown in

Fig. 13. :
To assemble the twist grip, grease the

Portion of the handlebar where the grip
works,

Fit the sleeve to the bar.
Grease the dram on the sleeve,
Fit spring and adjuster bolt and nut to thebottom half clip.
Thread the cable through the hole in thehalf clip.
Fit the nipple to the dram on the sleeve.
(Sufficient length of cable can be obtainedby lifting the throttle slide and holding inposition by piece of soft wood placed in theair intake.)
Fit the top half clip.
Adjust the tightness of the grip with theadjusting screw and lock in the desiredposition. :
Dismantle in the reverse order.

AMAL CARBURETTER.
82. DISMANTLING OF THE

CARBURETTER,

Fig. 15.
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Remove the carburetter.
Remove the slides and needic, The slidesand needle can be examined without remov-ing the cables,
The throttle slide is the one that is drum-shaped and has the jet needle attached toit.
To remove the throttle slide from_ thecable, compress the spring, allowing “thenipple on the end of the cable to leave thehole in which it is fitted, and on releasingthe spring allow the nipple to pass throughthe larger hole, and the slide is free fromthe cabie,
To remove the air slide, compress Springas before and release nipple from the endof the slide, and the slide is free,
To remove the needle from the throttleslide, remove the spring clip at the top ofthe slide. The needie is normally fitted intothe middle notch,
The lower the needle the weaker themixture,
Remove the float chamber, It is held by



a bolt at the base of the mixing chamber.
There are two fibre washers on this bolt,
one under the head and one between the
float and mixing chambers.

To remove the float needle, release the
float chamber cap locking screw and remove
the cap.

Compress the spring clip on the top of
the float and lift float from the chamber.

Remove the bolt at the base of the float
chamber, and the needle will fall out.

On the boltTMat the base of the float
chamber two fibre washers are fitted in the
same order as on the bolt at the base of the
mixing chamber.

Remove the jet. The main jet is now
exposed and can be removed from the
needle jet.

Remove the needle jet from the jet block.
Remove the jet block by removing the -

union nut at the base of the mixing chamber.

83, RE-ASSEMBLY OF THE
CARBURETTER.

Fit needle jet to the jet block,
Fit main jet to needle jet,
Fit jet block to mixing chamber, located

by groove and pin.
Fit mixing chamber union nut and fibre

washer,
- Fit float to the float chamber.

Fit float needle through the base of the
chamber and the centre of the float, com-
press the spring clip on the top of the float
and allow the needle to enter the clip.

Release the clip and the clip will drop into
the groove in the needle.

Fit the chamber top and tock with the
locking bolt.

Fit the chamber to the mixing chamber.
(Two fibre washers.)

Fit the bolt holding the union to the base
of the float chamber. (Two fibre washers.)

Fit needle to throttle slide in middle
position.

Thread cables through the mixing
chamber, the throttle cable to be nearer to
the cylinder barrel. The throttle cable has
the shorter length of inner cable protruding
from the outer cable, .

Fit return springs to cables, the larger to
the throttle.

Fit slides to cables.
Fit air slide to throttle slide.
Fit slides to the mixing chamber, carefully

entering the needle into the needle jet, DO
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NOT FORCE.
Fit mixing chamber top.
Fit carburetter upright on induction stub.

84. SLOW RUNNING ADIUSTMENT.
Start engine and screw pilot air adjuster

right home whilst carefully closing the
throttle. The engine should now eight
stroke and run heavily.

Gradually unscrew the pilot air screw; the
engine speed will increase and the throttle
will need further closing.

Repeat the process ,until by a combina-
tion of throttle and pilot air adjustment a
regular even slow minning is obtained.

83. THROTTLE STOP AND STARTING
SETTING.

It is desirable to be able to close the twist
stip completely without the engine stopping,
for this purpose an adjustable throttle stop
is provided.

Slacken the small screwdriver headed
locking pin and holding the shaped stop piece
against the mixing chamber body with the
left thumb, rotate the adjuster until a slight
increase in engine revolutions is heard.

Turn the adjuster back until the engine
resumes its original speed and re-tighten
the screw.

For easy starting rotate the adjustment as
far as possible in a clockwise direction. This
will raise the throttle slide to the best start-
ing position. Return the adjuster to its
normal position after starting,

86. FLOAT CHAMBER.
The function of the float chamber is to

control the petrol in the carburetter at the
correct level and anything which upsets its
correct working will cause constant flood.
ing, heavy engine running and high petrol
consumption.

Dirt on the needle seating, a bent needle,
a punctured float, a badly worn needle, or
a carburetter not fitted upright will all give
the above symptoms.

87. MIXTURE ADJUSTMENT,
The pilot air adjuster controls the

mixture of air and petrol up to 4 throttle
opening, from 4 to 4, throttle in mixture
is controlled by the needle in the throttle
valve. From 3 to full throttle the main jet
is the control. Weak mixture is indicated
by spitting and blue flames from the car-



buretter, pinking, runmng hot and plug
points showing indications of intense heat.

To cure, raise needle in throttle valve one
notch.

Rich mixture is indicated by thumpy run-
ning, black exhaust and the engine does
not respond readily to throttle opening.

To remedy lower the needle.

88. CARBURETTER MAINTENANCE,
Clean regularly by dismantling and

washing in clean petrol,
Clean all holes with a fine bristle.
Renew any worn or damaged parts.

TYRES.
89. MAINTENANCE,

Keep tyres at correct pressures.
20 Ibs. Rear 23 Ibs.

Examine regularly and remove any flints,
etc., which may have become embedded in
the tread.

Replace valve cap as scon as possible
should one become lost.

$0. REMOVAL.
Defiate tube by removing valve inner.
Remove valve nut and security bolt aut,

and push the bead of the cover into the
well of the rim ata point remote from
either valve or security bolt, and proceed
to remove cover commencing at the
opposite side. Remove one side com-
pletely, remove tube and other side of cover.

Front

ELECTRICAL
92. ESSENTIAL MAINTENANCE,

Battery. Inspect the battery regularly
and keep acid level to the top of the
separators by adding distilled water.

UNLESS YOU DO THIS YOUR
BATTERY WILL QUICKLY
DETERIORATE.

Wiring, Keep all connections and
terminals tight. See that the cables are clear
of moving parts,

Dynamo. Keep brushes and commu-
tator clean. (Para. 100.)

Remove security bolt if desired.
Remove ona cide camnilatelsy
Rer

1. Fi TYRE PRESSURES

bean? In the interests of safety, it is im-
ensure portant that tyre pressures are not
Fit on allowed to fall below the following
in pos figures for normal solo use.

omens Model Front Rear
side of 16H, Big 4,
from | 18, ES.2, No.7 20 Ibs. 23 Ibs.
ensurin

0, 40home. 3 as 2g ibs. 20 Ibs,
rim, ana innate to recommended pressure.

SECTION.
Magnete. Keep contact breaker clean. If

necessary polish the contacts with fine car-
borundum stone or emery cloth, and after-
wards wipe with cloth moistened with
petrol, (Para. 97.) Occasionally check
contact breaker opening (using gauge on
ignition spanner). (Para. 96,)

Replace high-tension cables if they
become worn or perished,

Bead Lamp. Focus head lamp after
fitting new bulb, (Para. 104)

IGNITION.
93, MAGNETO,

The roagneto is of the rotating armature
pattern, and also incorporates an automatic
timing control. The automatic timing con-
trol employs a driving gear carrying a plate
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fitted with two pins. A weight is pivoted on
each pin, and the movement of the weight
is controlled by a spring connected between
the pivot end of the weight and a toggle
lever pivoted at approximately the centre of
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Fig. 16.
the weight. Holes are provided in each
toggle lever in which are located pegs on the
underside of a driving plate secured to the
magneto spindle. This plate is also pro-
vided with stops which limit the range of
the control. When the magneto ig stationary,
the weights are in the closed position and
the magneto retarded for starting purposes.
As the speed is increased, centrifugal force
acting on the weights overcomes the
restraining influence of the springs and the
weights move outwards causing relative
movement to take place between the driving
gear and the magneto spindle so advancing
timing. By careful design of the springs,
the characteristics of the control can be
arranged to conform more closely with the
engine requirements than is the case with
other types of control.

$4. AUTOMATIC TIMING CONTROL.
Since this operates in the timing chest it

is automatically lubricated and should ran
indefinitely without attention. A tight
magneto chain tends to upset the normal
working of the parts and there should
always be at least ;%in. whip in the chain.
Failure of the timing control mechanism
will usually result in overheating and loss of
performance.

95. LUBRICATION,
Every 3,000 miles,
The cam is supplied with lubricant from a

felt pad contained in a pocket in the con-
tact breaker housing. A small hole in the
cam fitted with a wick enables the oil to
find its way on to the surface of the cam.
Remove the contact breaker cover and turn
until the hole in the cam can be clearly
seen, and then carefully add a few drops
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of thin machine oil. Do not allow any
oil to get on to the contacts.

The contact breaker rocker arm pivot
also requires lubrication, and the complete
contact breaker must be removed first. Take
out the hexagon-headed screw from the
centre of the contact breaker and pull the
contact breaker off the tapered shaft on
which it fits. Push aside the rocker arm
retaining spring, prise the rocker arm off
its bearing and lightly smear the bearing
with Mobilgrease No. 2, or if this is not
available, clean engine oil may be used.
At the same time, lightly smear the contact
breaker spring with clean engine oil. When
replacing the contact breaker, take care to
ensure that the projecting T on the tapered
portion of the contact breaker face engages
with the key way cut in the magneto spindle.
Tighten the hexagon-headed screw with care.
Tt must not be too slack, nor must undue
force be used.
96. CONTACT BREAKER—

ADJUSTMENT.
Remove the contact breaker cover and

rotate the engine until the contact points are
fully opened, check the gap with the gauge
having a thickness of 012in. The gange
should be a sliding fit between the points,
and if the gap varies appreciably on the
gauge, it should be adjusted. Slacken the
locknut and turn the contact screw by its
hexagon head until the gap is correct,
finally tighten the locknut and recheck the
setting.

CONTACT BREAKER . LOCATING SPRINGSPRING

SECURING
SCREW.

Fig. 17.
97, CONTACT BREAKER, CLEANING,

Eyery 6,000 miles take off the contact
breaker cover and examine the contact
breaker. If the points are burned or
blackened, clean them with a fine car.



borundum stone, or with very fine emery
cloth, afterwards removing any dust or dirt
with a petrol-moistened cloth, Cleaning of
the contacts is made easier if the contact
breaker is removed as described in the
lubrication instructions. (Para. 95.)

98. HIGH TENSION PICK-UP.
Remove the high tension pick-ups, wipe

clean with a fine, dry cloth. The pick-up
carbon brush must move freely in its holder:
if it is dirty, clean with a petrol-moistened
lint-free cloth.

99. HIGH TENSION CABLES-—~
REPLACEMENT.

Inspect the high tension cables and
replace at any signs of perishing or crack-
ing by suitable lengths of 7mm. rubber-
covered ignition cable. To fit a new cable
to a pick-up terminal, bare the end of the
cable for about jin, thread the knurled
moulded nut over the cable, thread the bare
wire through the washer, removed from
the end of the old cable and bend back the
strands. Finally, screw the nut into the
pick-up.

LIGHTING AND ACCESSORIES.
109. DYNAMO—INSPECTION OF

COMMUTATOR & BRUSHGEAR.
About once every six months remove the

dynamo cover for inspection of commutator
and brushes.

The brushes must make firm contact with
the commutator. The brushes are held in
boxes by means of springs; move the brush
to see that it is free to slide in its holder.
If it sticks remove it and clean with a cloth
moistened with petrol. Care must he taken
to replace the brushes in their original
position, otherwise they will not bed properly
on the commutator. If, after long service,
the brushes have become worn to such an
extent that they will not bear properly on the
commutator, they must be replaced. Always
use genuine Lucas brushes. Brushes should
be fitted by a Service Agent,

Now examine the commutator. It should
be free from any trace of oil or dirt and
should have a highly polished appearance.
Clean a dirty or blackened commutator by
pressing a fine dry cloth against it while the
engine is slowly turned over by hand. If
the commutator is very dirty, moisten the
cloth with petrol.

101. LUBRICATION.
The bearings in the dynamo are packed

with grease during assembly and will last
until it is necessary for the dynamo to
undergo a complete overhaul.

102. CUT-OUT AND REGULATOR
UNIT.

This unit (Fig. 18) which is housed in
the toolbox, consists of the cut-out which
is an automatic switch to prevent discharge
of the battery when the dynamo is not
charging, and the voltage regulator which
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controls the output of the dynamo. With a
fully charged battery the dynamo is only
permitted to pass a small charge to the
battery, whilst with a fully discharged
battery a heavy charge is passed in order to
boost up the battery rapidly. Both com-
ponents are accurately set and should not be
tampered with or adjusted,

103. AMMETER.
Fitted in the switch panel of the head-

lamp, this instrament indicates when current
is being taken from the battery in a greater
quantity than is being fed to the battery
(discharge).

It also shows when the dynamo is charging
and hence by means of the regulator the state
of charge of the battery.

104. BATTERY.
When examining a battery, do not hold

naked lights near the vents as there is a
danger of igniting the gas coming from the
plates.

Remove the vent plugs and see that the
ventilating holes in each are quite clear.

Remove any dirt by means of a bent wire.



A clogged vent plug will cause the pressure
in the cell to increase, due to gases given off
during charging, and this may cause damage.

Make sure that the rubber washer is fitted
under each vent plug, otherwise the electro-
lyte may leak.
Battery—Topping-up,

About once a month, remove the battery
lid, unscrew the filler caps and pour a small
quantity of distilled water into each of the
cells to bring the acid level with tops of the
separators.

Acid must not be added to the battery
unless some is accidentally spilled.

Should this happen, the loss must be made
good with acid diluted to the same specific
gravity as the acid in the cells,

This should be measured by means of a
hydrometer.

Checking Battery condition,
The state of charge of the battery should

be examined by taking hydrometer readings
of the specific gravity of the acid in the cells.

The specific gravity readings and their
indications are as follows:—

1,280--1.300. Battery fully charged.
About—1.210. Battery about half dis-

charged,
Below--1.150, Battery fully discharged.
These figures are given assuming the

temperature of the acid is about 60° F.
Each reading should be approximately the

same,

If one cell gives a reading very different
from the rest, it may be that the acid has
been spilled or has leaked from this par-
ticular cell, or there may be a short circuit
between the plates.

This will necessitate its return to a Repair
Depot for rectification.

Wipe the top of the battery to remove all
dirt or water.
Note.

Do not leave the battery in a discharged
condition for any length of time.

Té a motor cycle is to be out of use, the
battery must first be fully charged, and after.
wards given a refreshing charge about every
two weeks,

Earthing Connections,
Before disconnecting the battery, note

which terminal is connected to the machine
and re-connect accordingly.
Charging.

If the previous tests indicate that the
battery is merely discharged, and if the acid

ie

35

level is correct, the battery must be recharged
from an external supply.

105. HEADLAMP.

The headlamp incorporates a Lucas Light
Unit which embodies a “ pre-focus” bulb
ensuring a correct beam without any neces-
sity for focusing.
Setting.

Check the setting of the lamp. Stand the
machine about 25ft. from a light coloured
wall and adjust the headlamp position until
the main driving beam is projected straight
ahead and parallel to the ground, the centre
of the beam being the same height as the
headlamp centre.
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Bulb Replacement,
To remove the headlamp front, slacken the

screw at the top of the lamp and lift off the
front rim complete with light unit assembly,
The pilot bulb is carried in a small metal
plate in the base of the lamp body. The
plate must be slid out in order to replace
the bulb. To replace “ pre-focus” bulbs,
twist the back shell in the centre of the
reflector back in an anti-clockwise direction
and pull off. The bulb may now be removed
from the rear of the reflector. Place the
correct bulb in the holder, engage the pro-
Jectors on the inside of the back shell with
the slots in the bulb holder, press home and
twist in a clockwise direction. To replace
headlamp front, locate the bottom of the
light unit assembly in the lamp body, press
into position and tighten locking screw.

Note,
It is important that only genuine Lucas

bulbs should be used sas replacements, in
order fo ensure accurate and correct focusing,

Main bulb Lacas No. 312 6 volt
30/24 watt.

Pilot bulb Lucas No, 988 6 volt 3 watt.



106. TAIL LAMP.
The tail lamp is fitted with a 6 volt 3 watt

single contact bulb (Lucas No. 200). The
portion of the lamp carrying the red glass
can be removed by pushing in and turning
to the left. When refitting, engage the
bayonet fixing, push in and turn to the right
to secure the body in position.

The correct bulb is a 6 volt, 3 watt S.B.C.
~ Lucas No. 200.

167, CABLES.
Before making any alterations to the

wiring or removing the switch from the
headlamp, disconnect the positive lead at the
battery to avoid the danger of short circuits.

The lead, about 1 foot long, from the
positive battery terminal, is connected to the
lead from the switch by means of a brass
connector.

The connector is insulated by a rubber
sleeve, which must be pushed back to allow
the connector to be unscrewed.

Do not allow the brass connector to touch
any metal part of the engine as this will
short circuit the battery.

When connecting up again, pull the rubber
sleeve over the connector.

108, LIGHTING SWITCH.
All leads to the headlamp are taken direct

to the switch, which, together with the
ammeter, is incorporated in a small panel,
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The panel can be removed when the three
fixing screws are withdrawn.

The ends of all the cables are identified by
means of coloured sleevings.

The colour scheme and the diagram of
connections are shown in the wiring diagram.

109, HORN.
Electric horns are adjusted to give their

best performance before leaving the works
and will give a long period of service with-
out any attention.

If the horn becomes uncertain in action,
or does not vibrate. it has not necessarily
broken down.

The trouble may be due to a discharged
battery or a loose connection, or short circuit
in the wiring of the horn.

The performance of the horn may be upset
by the fixing bolt working loose, or by the
vibration of some part adjacent to the horn.

To check this, remove the horn from its
mounting, hold it firmly in the hand by its
bracket, and press the push.

Tf the note is still unsatisfactory, the horn
may require adjustment and should be taken
to a Lucas Service Station,

110. SPARKING PLUG.
Clean periodically by dismantling and

removing all carbon from the electrodes.
Scrape inside of plug body clean of carbon,
reassemble and set gap at .015in.-.020in.
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LOCATING AND RECTIFYING POSSIBLE TROUBLES.

TROUBLE,

Failure to start.

Firing on one cylinder.

Erratic slow running.

Loss of power,

Excessive oil consumption,

Engine rons harshly,

Engine cuts out at large
throttle openings.

Loss of oil pressure,

POSSIBLE CAUSE.

Over flooding.

Weak mixture due to failure to close:
air lever Gf cold).

Broken throtile cable.

Lack of fuel.

Failure of fuel to reach mixing
chamber.

Contact breaker points ditty or out
of adjustment, Pick up brush work,
Slip ring oily. Moisture in magneto,

Faulty plug,
Faulty high tension lead.
Water on ping.

Pilot air screw requires resetting.
Air leaks from carburetter joint or

sparking plug.
Faulty valve seats.
Worn iniet valve or guides,

No tappet clearance.
Broken. piston rings.
Loose carbon on valve seat.

Tight front chain.

Broken piston rings. Worn cylinder
block.

Oil not returning to tank, due to-~
Stoppage in off way; pump drive
failed; pump gears fouled by foreign
matter.

Tight chains.

Dirt in carburetter.
Dirt in petrol tap.
Dirt in filters.
Condenser in magneto broken down.

OW overheated or unsuitable.

OU pump nipple washer failed.
Timing side oil seal worn or edllapsed.
Pressure release valve plunger stuck.
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REMEDY.

Open twist grip and kick vigorously
a few times.

Ensure that air slide falls as lever is
shut.

Ensure that throttle slide rises as twist
grip is rotated.

Check that there is petrol in tank,

Check that petrol taps, or tap, is in
the “on” position and that petrol
is flowing through.

Clean carburetter.

Remove high tension lead from one
plug and hold end about fin. from
cylinder whilst revolving engine. If
no spark, examine contact breaker
points, clean, check gap. Examine
pick up and clean slip ring.

Change plug. .
Examine high tension lead, renew if

necessary.

Adjust as para. 84,
Check joint washer and nuts for tight-

ness, Check plug for tightness,
Examine and re-grind as necessary,
Dismantle, check and renew as neces-

sary.

Check and reset as necessary,
Examine and replace,
Can often be removed by kicking

engine over a few times,
Examine and adjust.

Examine and make necessary replace-
ments.

Trace through and clean out or take
any other action necessary.

Check and adjust.

Dismantle and clean.
Remove petrol taps and clean.
Have magneto examined by experts.

Drain and refi with fresh oil of
correct. grade.

Examine and renew,
Examine and renew,

Examine, clean and free off.



LOCATING AND RECTIFYING POSSIBLE TROUBLES.

TROUBLE.

Inefficient Brakes.
(Front or Rear),

Slipping Clutch.

Clutch Hard to Free.

Gear-Changing
Accontpanied by
Excessive Noise.

Fovtchange Lever hard
to Operate,

Failure of Footchange
Lever to Return to
Normal Position.

Steering Rolls or
Wanders,

Steering Poor on
Corners with tendency
for Machine to Lie
over too much,

Twist Grip Closes if
Released.

Steering appears Tight
on Corners.

POSSIBLE CAUSES.

Grease on lining.

Tightness in mechaniem.

Cable adjusted too tightly.

Toner cable too long. Clutch worm
lever fouling gear box casing.

Oil on plates (usually caused by
overfilling oil bath).

Tightness in operating mechanism.

Clutch cable adjuster screwed right
out, clutch worm lever not at
correct angle and therefore not
having a straight pull.

Slack rear chain.

Footchange requires greasi ng,

Broken hairpin return spring.

Loose head adjustment,

Loose fork adjustment,

Tension requires adjusting.

Steering damper binding, caused by
bent frame anchor bracket,
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REMEDY.

Examine and wash in petrol Do not
wash in paraffin.

Make sure that cam is free in its
bearing and pedal not binding on
spindle due to mud.

Re-adjust cable until there is some
movement on handle-bar lever
before clutch operates.

Shorten and.re-adjust.

Dismantle clutch plates and wash in
petrol.

Examine, clean and free off as
necessary.

Re-set clutch worm lever to give
straight pull.

Shorten inner cable and re-adjust,

Adjust as necessary.

Nipple on indicator retaining screw,

Remove positive mechanism cover
and front plate. Examine spring,
renew as required,

Screw in adjuster one or two turns,

Remove anchor bracket and re-set to
correct angle,
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