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SCOOTER SERVICE SHEET 1001

Printed December 1959,

250 c.c. O.H.V. TWIN CYLINDER SCOOTER
REMOVING THE SIDE VALANCES

Removing the Side Valances

To remove the side valances for maintenance on the engine unit, take
off the dual seat by removing the two } in. nuts and bolts coupling the *'C”
shaped hinges to the dual seat brackets. Take out the three 3/16 in. bolts,
two at the front of the valances and one at the rear bottom end, and remove
the two } in. diameter nuts and bolts which secure the number plate.

When a spare wheel and rear carrier are fitted the number plate is on
the rear carrier and need not be removed from the carrier.

Break the connectors to the rear lamp. These will normally be found
underncath the rubber tool tray, but when a rear carrier and spare wheel
are fitted the connectors will be well outside the valances and will be obvious.

When a spare wheel is fitted, undo the two nuts, slacken off the two
bolts at each side of the dual seat that support the rear carrier, lift the carrier
and take off the spare wheel. Then take out the two bolts at the sides of
the dual seat and remove the carrier complete with number plate. Remove
the two 5/16 in. bolts at the middle rear of the valances which also hold the
spare wheel brackets.

The valances will now onlv be held by two bolts at each side, one domed
slotted bolt immediately below the dual seat and one round head bolt at the
. bottom cdge immediately above the pillion passenger’s footboards. On the
right-hand side of the machine the dual seat catch knob must also be removed.
The valances are now readv to be taken away complete with the plastic
beadings.

Reassembly of the valances is the complete reverse of dismantling.
They should therefore be located first by refitting the two domed head slotted
bolts immediately below the dual seat and the round head bolts above the
pillion passenger's footboards, but these two bolts should be left slack to
facilitate refitting the bolts around the edges of the valances. It is a wise
precaution to locate all the bolts through the beading before tightening.



SCOOTER SERVICE SHEET 1002

Printed December 1959,

250 c.c. O.H.V. TWIN CYLINDER SCOOTER
DISMANTLING FOR DECARBONISING

The term «ecarbonising means the removal of all carbon deposits from the combustion chambers,
piston erowns and ports. Tt is generally recognised as including attention to valves, guides and springs.
Before commencing to decarbonise, it is desirable to have the following equipment available in case of
need, in addition to the toolkit.

1. Top overhaul gasket set number 00 3120, 7. Valve grinding tool (suction type). 61-5035
2. Inlet valves number 76 60{2). 8. Valve grinding paste.

3.  [Exhaust valves number 76-61(2). 9. Scrapers for removing carbon.

4. Valve springs number 76-63{4) & 76 69(4). 10, Set of feeler gauges.

5. Valve guides number 76 -15(4). 11.  Supply of clean engine oil.

6. Valve spring compressor number 61-5001.

In order to carry out the work of decarbonising some dismantling is necessary and these instructions
are for the guidance of owners wishing to undertake this job themselves, Care should be taken to avoid
damage to nuts, holts and other fixings by the use of incorrect tools, and as parts are removed the fixing
bolts should be replaced and the nuts just started so that they are not lost and to facilitate reassembly.

Before the engine can be dismantled it is necessary first to remove the dual seat and side valances.
The seat is held by two bolts and nuts securing “C” shaped brackets, and the side valances are secured by
eleven bolts, all of which must be removed together with the dual seat catch knob.

Detach the sparking plug leads and remove the cylinder head cowl and rocker cover.  The cowl is held
by two nuts, one at cach end of the cylinder head, and the cover by two nuts on top. Note that removal
of the cowl does not release the exhaust pipe flanges and that it is necessary to take off two further nuts
securing these flanges before the exhaust pipes can be moved away from the cylinder head. .

There is no need to disturb the connection between the carburetter and its manifold. All that is
necessary is to take off the two nuts securing the manifold to the cylinder head and the carburetter can
then be moved sufficiently to one side to allow dismantling to proceed.

Slacken off the lower union of the rocker oil feed pipe and unscrew the upper union-completely to
allow the pipe to swing out of the way.

Remove the sparking plugs and take off the seven cylinder head nuts,  These nuts will require a small
cranked ring spanner to remove.

The cylinder head can now bhe taken from the block for decarbonising.  This will reveal the cylinder
head joint face gasket which should be removed and examined.  Replacement is generally desirable.

Removal of carbon is best done using a simple scraper, but it is important to avoid damage to the soft
aluminium cylinder head and piston crowns.  Any marks on the joint faces will give rise to gas leakage
and may lead to further damage by burning after the engine is reassembled. Ta facilitate attention to the
pistons 'they should be turned to top dead centre (i.e., as far as they will come} and this position can be
achieved by engaging top gear and rotating the rear wheel.

Having removed all traces of carbon, carefully clean all parts with a slightly oiled rag, being sure to
move the pistons down the cylinders to enable carbon to be wiped from the top of the cylinder bores where
it will have gathered above the top piston rings.

The opportunity should now be taken to examine the valves, and for this to be done they must be
remeved using Service Tool number 81-5001. The rockers need not be dismantled.

Be very careful not to lose the split eollets which will be released when the valve spring has been com-

pressed. It is a wise precaution to remove all the valves before continuing with any other work and to

- put them together with their respective collets and caps carefully on a shell or in a box, indicating from
which positions in the cylinder head they were removed.



Service Sheet No. 1002 (contd.)

Scrape alt carbon from the inside of the ports, (i.e., the passages in the cvlinder hewd which allow the
entry and exit of gases.) Take care to avoid damage to the seats. (These arc the angular faces in the
cvlinder head, which, when mated with similar seats on the valves, provide a gas-tight scal.)  Clean up
the valves by careful use of fine cmery cloth.

Unless the engine has covered a considerable mileage, it is unlikely that anything but a simple grinding-
i operation will be necessary to restore the valve scats to perfect condition.  Valve grinding is done by
smearing a small quantity of grinding paste (obtainable from any Dealer) on the valve faces, re-inserting
them into their guides and rotating backwards and forwards.  The valve should be moved round to a new
position after every few movements. This should not be overdone, or in time valve pocketing, with
consequent lack of efficiency, will develop.

If considerable pitting of the scats is evident they must be recut and the valves cither reground oy
replaced.  This is best left to a Dealer, who will have the necessary service tools.

Belore reassembling, clean off all traces of paste and smear the parts with clean engine oil.
Reassembling is undertaken in the reverse order, but note should be taken that it is a wise precaution
to replace valve springs when decarbonising.  They are not expensive and replacement wilt help to maintain

the efficiency and performance of the engine.

The part numbers of the valve springs are 76-69, 76-63, inner and outer respectively,  When refitting
vilves particular care should be taken to cnsure that the collets are correctly scated.

Jhe cyvlinder head holding down nuts should always be tightened in the order shown in Fig. 1, and cach
nut must be pulled down a little at a time to avoid distorting the head.

Fig. 1.
Cylinder Head Nut Tightening.
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Drinted December 1939,

250 c.c. O.H.V. TWIN CYLINDER SCOOTER
REMOVAL OF THE ENGINE, GEARBOX AND FINAL DRIVE NUT

When the engine and transmission are removed for overhaul they must be taken out as a complete
unit comprising the engine, gearbox and final drive.

Remove the side valances as described in Service Sheet No. 1001,

Drain oft all the oil by removing the lowest Phillips head screw and the filler plug on the primary and
the rear drive housings, the two § in. bolts at the rear of the gearbox, and the drain plug in the base of
the sump.

Raise the rear wheel clear of the ground.  For this purpese a block or small wooden trestle as Fig. 2
is necessary and assistance will be required to lift the machine and place the block underneath the rear
cross channel on the frame.

Remove the rear wheel by taking off the three hub nuts, which have a normal
right-hand thread ; these nuts are countersunk both sides and can be fitted either
way. Now take off the air ducting around the cylinder head; it is secured by two
small nuts on } in. diameter studs which also secure the exhaust pipes.  After
these nots are removed take out the one 1 in. diameter bolt which secures the e
carburetter air pipe; this is on the top cross member between the two vertical
pillars of the {rame, and is immediately below the petrol tank, Disconncct the
sparking plug leads.  Now prise off the lug securing the air duct on the left-hand
stucdd and lift the air ducting complete with the carburetter air pipe clear and place WDDD
on one side.

Next remove the exhaust pipes by taking off the remaining ] in. nuts from

the studs nearest the rear wheel, and slacken off the clips securing the exhaust

pipes to the silencer and the two bolts at the top of the silencer.  Thix will enable */J;
the silencer to be swung away from the pipes and the exhaust pipes can then be e
taken off the studs sccuring them to the cvlinder. The right-hand side exhaust

pipe also carries the spring which tensions the kickstarter chain,  The spring will Figr. 2.

therefore have te be unhooked from the exhaust pipe and the chain link before the
right-hand pipe can be placed on one side.

Disconnect the speedometer drive from the rear hub by unscrewing the union nut (19g. 3).  The q)( edo-

meter drive cable is the upper of the two cables which run to the rear wheel, the lower one being the brake

cible.  Also disconnect the rear brake cable by taking out the split pin and clevis pin which secure the
cable end to the brake lever on the rear hub.

Remove the two black and yeilow wires which run from the distributor to the left-hand and right-hand
ignition coils by taking off the two nuts on top of the coils.  Note that the longer of the two cables (black
and yvellow) goes to the right-hand coil.

With a suitable tool such as a screwdriver or a hammer shaft, press in the clutch lever on the engine,
slip the nipple out of the lever, pull the outer casing out of the ]ug and place the spring on one ﬂdv P
the cable down under the frame out of the way.



Service Sheet No. 1003 (contd.)

Make sure that the petrol tap is turned off and nacouple the banjo union wt the carbureteer end of the
petrol pipe. Be careful not to lose the two fibre washers or the small gauze filter whicl is fitted inside the
banjo union.

The petrol tap rod is supported by a bracket which is secured to the nearside rocker cover stud ; remove
the {inonut on this stud lft the bracket off the stud and swing it to one side.  Replage the nut loasoly
on the stud to retain the fibre and steel washers,

On the right-hand side of the machine will be
seen the gearchange lever, fitted to the quadrant
spindle; take off the nut securing the lever to the
spindle end and prise the lever off the squared end
of the spindle.  Now depress the kickstarter lever
and disconnect the chain from the lever by re-
moving the spring link.  The kickstarter sprocket
and the chain can be removed after the unit has
been taken out of the frame, bat the sprocket can
be removed at this stage if necessary, it is fitted on
to a taper shaft which is keved.  Remove the nut
securing the sprocket, and with an open-ended
spanner behind the sprocket and against the ad-
jacent Phillips head screw, tap the cud of the
spanner sharply so as to j(’I‘]\ the sprocket frony the
taper on the shaft.

It will now be necessary to turn Lo the left-
. Fig. 3. hand side of the machine, and here will be seen the
Specedometer cable connection curved support arm on the rear drive unit. This
support arn mst be removed before the unit can be taken out of the frame, since 1t passes round the left-
irand vertical column of the frame. Unserew the three nuts at the rear of the curved arm which seeure i
to the rear drive and remove the hollow bolt at the front end of the curved support arm, (thiz is the boll
which also carries a grease nipple). Take off the Jarge diameter steel washer which is pegged, Now dis-
connect the Tower end of the rear suspension damper unit, and swing the damper unit up and out of the way.
Raise the rear drive and gently prise off the curved support arm.  Lifting the rear drive unit will allow
suthcient clearance for the support arm to pass over the pillion passenger'’s footheard.

The three bolts which secure the rear ennd of the support arm should now be taken away since they are
liable to foul the frame as the nnit i being removed.

Remove the rear mudguard by taking out the four §in. diameter nuts and bolts, two at the front on
the cross member hetween the two vertical tubes of the [rame and two at the rear which also carrs the
silencer and petrol tank support bracket,

Unserew the two £ in. nuts on the bolts attaching the engine unit to the two vertical frame tubes al
the rear of the frame. On the left-hand tube it will also be necessary to take out the two §in. bolts securing
the quarter portion of the clip. Drive the bolts partially through but still allow them to support the engie,
Now remove the front engine plates by td]\mg off the mats on the two crankease studs and remove the two
516 in. bolts and nots which seeure the “17 shaped engine plates to the chassis cross member. When the
bolts sceuriug the plates to the cross member have been removed slide the plates off to left and right from
the studs, The engine will now be supported only by the two £ in. bolts through the rear hrackets,

Disconnect the generator cables by breaking the connectors which will be found underneath the floor
boards, This operation will be easier to carry out if cach connector is broken individually.

The unit 15 now ready to be taken out of the frame, and it s quite easy to do so providing the correct
procedure 1= adopted, w hich is to drive out the two lmlts holding the engine to the verfical frame tubes,
tlt the unit forward =o that the Tugs on the engine clear the lugs on the frame and then tilt it sideways
rowards the lelt-hand side, at the same time lifting it out.  This will enable the rear drive to pass between
the two vertical tubes,

Complete dismantling of the engine, gearbox and final drive unit 3s deseribed on Serviee Sheet Noo B0
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Printed December 10959.

250 c.c. O.H.V. TWIN CYLINDER SCOOTER

COMPLETE DISMANTLING OF THE ENGINE, GEARBOX AND
FINAL DRIVE NUT

If the oil has not already been drained from the unit it should be done at this stage. To
drain the final drive take out the Phillips head screw immediately below the oil level piug and
remove the oil level plug as well,  The primary drive is on the left-hand side of the unit and
carrics the chiteh lever and the contact breaker unit; to drain, remove the Phillips screw im-
mediately below the rear or final drive hearing and again remove the oil level and filler plug to
allow the o1l to flow.

To drain the gearbox, remove the two lhiexagon bolts, one above the other, at the vear of
the gearbox just behind the gearchange assembly.  The sump is drained by removing the plug
on the right-hand side hottom corner of the sump; this is the rectangular container under the
cigine.

Dismantling should only be undertaken by someone with mechanical experience, otherwise
serious harm could resnit to the nnit.  If in doubt place the job in the hands of the Dealer,

Betore cleaning off anv accumulation of oil or dust look for obvicus signs of oil leakage.
The points where this oceurs usnally show as very clean spots whereas the rest of the unit,
though oily, will alse be dirty with an accumulation of road dust,

Where the unit is heavily coated with dust and oil it is as well to wash it comparatively

clean before dismantling,

During the actual dismantling cave should he taken to look for signs which show that a
particular part requires replacement.  In the case of bearings they should be clean and polished,
if there are any score marks or signs showing that the metal has “picked up’ the bearing or
bush should be replaced.  Ball or roller bearings should spin quite freely without excessive play,
and if there are signs of lampiness or grit in them it is an indication that the halls or rollers or
the races are pitted and here again the parts should be replaced,

[t is good policy to nse only sound and unworn spanners and in certain cases it is essential
that an appropriate service tool is handy, Detailed below are those service tools which are
nsed for dismantling the unit,  Although one or two operations can he done without them, such
as removal of the valve springs and contact breaker, (these are covered by serviee tool number
G1 3001 and 3005 respectivelv), the use of the tools will factlitate the work,

Service tools are as follows:

61 3001 Valve spring compressor.

61 5002 Extractor for generator and flvwheel.

61-3005  lixtractor for contact breaker cam and anto advance unit.
615007  Extractor for clutch,

61-5019  LExtractor for specdometer drive,

61 3022 Crankshalt holder.

61 3023 Universal extractor {{or primary drive and timing pinions).



Service Sheet No. 1004 (contd.)

Dismantling Drive Side of Unit

With the spanner provided in the toolkit remove the two sparking plugs, take off the two
1 in. nuts helding the rocker hox cover, remove the steel washers and fibre washers and remove
the cover. Examine the cover gasket to decide whether or not it can stiil be used. M the
gasket 15 damaged in any way, as for example, if parts of it have adhered to the cvlinder head,
~orif it is compressed too thin, it is advisable to use 4 new one.

Slacken off the two union serews holding the oil feed pipe to the rocker hox and crankcase,
and remove the pipe, leaving the unions screwed into both the crankcase and cvlinder head.

Remove the seven nuts and washers which hold the evlinder head to the block.  Four of
{hese are at the rear inside the rocker box and three at the front adjacent to the sparking plugs.
The smaller ring spanner provided in the toelkit is the most snitable tool to use on these puts.
Take off the eylinder head and in this case, although the gasket may appear to be in good con-
dition, since it is a comparatively cheap and certainly an important item, it is arlvisable to use
a new one when reassembling,

There may be no need to dismantle the rocker assembly but i case this operation ix
described at a later stage.

A standard tvpe of screwdriver can

be used to take off the contact breaker

C R/H CyL. B cover by removing the two 3/16 in. screws,

following which the cover can be placed

to one side alter the rubber grommet hold-

ing the leads has been slid out of the U™

shaped slot in the cover. Unserew the

two long hexagon nuts () Fig. 4, which

are shghtly to the left and right of the

contact breaker plate and take off the

plate complete with the leads after dis-
conncecting the black and white lead from
the left-hand ignition coil and the black
and vellow lead from the right-hand coil.

The contact breaker cam and auto-
matic advanee and retard unit is retained
by the centre bolt which is now visible.

(ontact Breaker. Slacken off the bolt and if tool number

Fig. 4. 61--5003 s not available tap the bolt side-

wavs to release the unit from the tapered

shaft. It the tool is available take out the bolt, insert the tool and withdraw the unit by screwing
the taol in clockwise.

Take off the plain steel bush from the bearing support arm spindle and the plain steel thrust
washer belind the hush, noting that the washer is fitted with the chamfered side towards the
primary drive cover,

The primary drive cover itself is held in position by seven Phillips head screws and one
1in. nut and a 53/16 in, nut and bolt at the front, This boll also carries the starter motor support
bracket when a starter is fitted.
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When all the serews, nuts and bolts are removed, the primary drive cover can be taken off,
the joint Leing broken by gently tapping the cover with a rawhide mallet or a hammer <haft
but great care must be taken or the cover may be cracked or distorted.

The cluteh push rod will come away with the cover, The condition of the phosphor bronze
pad on the push rod should be carefully neted and if it shows sdgns of having worn or the metal
having “‘picked up”, the push rod should be replaced.  Make sure that the small rubber “0O"
ring on the push rod shaft is in good condition, and if necessarv replace it to prevent leakage
of oil through the push rod bore.  The final drive support arm bearing is a press fit into the
primary drive cover and if it is to be removed the cover shonld be heated in boiling water, and
thie bearing driven out with a suitable punch through the hole in the housing.  The replacement
must be fitted while the cover 1= still hot.  {This method should be emploved whenever a bearing
is to be removed from an aluminium case.)  The contact breaker drive is simply a sliding fit
in the brenze bush in the rear primary drive case,

Betore removing the clutels,
latten the tab washer on the larger
primary driven gear and slacken
ofl the centre nat, This aperation
will be [acilitated il the unit is
placed In gear by operating the
gearchange spindle and the brake
applicd with a suitable length of
tube over the brake lever,

Now unscrew the three cluteh
pressure spring nuats. To o avoid
tilting the plate and locking the
nuts give each nut approximately
one full turm at a time. When all
the nuts are off take off the springs
ad place the pressure plate on one
side. Then replace the spring and
nut on one of the studs to keep the
unit intact during  dismantling,
Flatten the star shaped tab washer

Removing Cluteh Unil
Fig. 5.

under the cluteh centre nut and
remove the nut, again locking the unit i the manner just described. Gread care must be taken
to avoid damaging the cluteh spring studs for they can very casily be bent it the spanner
slips. When the nut s off remove the star washer and, using service tool nuniber G1 5H7,
draw off the chiteh centre and clutch complete as in g, 3.

The clutch housing and gear 1= a push fit over the bearing and can be taken off without
an extractor. it should be noted that there s a thrust washer between the end of the cluteh
<leeve and the splined cluteh centre, and this washier has the chamfered face outwards towards
the clutch.

The driving and driven plates should be carefully examuned,  If the steel droving plates
are badly scored they should be replaced and if the honded driven plates have the segiments
worn thin these also should be replaced. (The sequence of wssemblv is lirst o driven plate with
a bonded lining against the rear pressure plate, than o plam steel deving plate and so on
alternately.
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The plain steel cluteh housing bearing sleeve can e shid off the mainshaft.  Note that it ix
fitted with the larger diameter towards the engine.

Having previously flattened the tal washer and slackened off the nut on the large primary
driven gear, this gear can now be drawn off the gearbox mainshait using service tool number
61 5025 fitted with the short extractor legs 61-1732 (Fig. 6).  The final removal of the gear
should be carried out with care, and if possible with the key in the gearbox mainshaft at
12 o'clock position since if the key is loose and drops down behind the oil seal it may cause
damage.

Unscrew the six | ing nuts holding the primary drive inner cover to the crankcase and
remove the washers.  The joint can be broken by tapping gentiy with a rawhide mallet or some-
thing similar. The inner cover also carries the crankshalt main bearing housing and if this bearing
is to be changed owing to uoticeable ronghness or up-and-down play it will be necessary
to flatten the tab washers ou the fonr retaining holts, remove the bolts and take off the hearing
plate,  The bearing itself can then
be removed from the inner drive
cover by Leating the case in boil-
ing water and then tapping gently
out on to a wooden benelh. The
replacement should be fitted while
the cover is still hot and the re-
placement bearing is cold.  There
i also an oil seal n the cover,
which is fitted from the inside,
(i.c., the ¢luteh side with the lip
towards the hearing.)

Behind  the  primary  drive
inmer cover there is a rubber OV
ring pressed on to the boss on the
outside of the outer chain cover.
If this O ring has become soft

or cnlarged then a replacement
should be fitted on reassembly.,

Removing Primary Gear
Iiig. 6,

1t wiil now be possible to
remove the outer chain cover by taking out the nine Phillips head serews, but careful note should
e made of their respective positions and lengths, Before final removal of the cover take out
the chain adjuster serew by unscrewing the locknut and removing the screw completely.

Again break the joint by tapping gently with a rawhide mallet and remove the cover. This
mav come away complete with the slipper pad and its fulerum pin, or the pad may remain in
the rear portion of the swinging arm case. It should be noted that the pad must he quite free
on the bearing pin.

In the outer chain cover will bt found a ball bearing at the rear and an oil seal at the front,
The ball bearing can be removed by heating the case in boiling water and then tapping gently
on to a bench.  The oil seal is fitted from the outside of the case, with the lip pointing inwards.
When replacing care should be taken to ensure that it is fitted squarely in the hole and is not
tilted to one side,  The Woodrufl key in the gearbox mainshaft should now be removed care-
[lls to avoid Jdamage to the key or to the shatt.
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IFlatten the tab washer on the rear cush drive unit and unscrew the nut, locking the
assembly by applving the rear brake.  The nut has a normal right-hand thread. The gearbox
sprocket nut has no tab washer and is also unscrewed in g normal anti-clockwise direction.
Here again it will be necessary to lock the unit by applving the rear brake, or alternatively by
applving a substantial tool between the rear hub studs and locking against the bench,

Now remove the single countersunk screw which retaing the brake drmm on the stub axle
and slide the drum off.  Using a rawhide mallet or copper hammer, gently tap the stub axie
through the cush drive towards the wheel side. The cush drive can then be taken out ol the
chain and the gearbox <[)r[)(-ket together with chain can be taken off the splined gearbox main-
shaft.

Behind the cush drive and rear sprocket assembly are the speedometer drive and thrust
washer, the latter being between the speedometer drive and the rear sprocket, and inside the
inner chain cever is a bearing retained by a lock ring having a normal right-hand thread.  To
remove this bearing it will be necessary first to extract the speedometer drive using service tool
number 81 3019, When this ix taken out it will be seen that there s a pressure pad let into
the case at the opposite end of the speedometer
drive.

After the bearing lock ring bas been removed,
the case should be heated in boiling water and the
bearing dropped out in the manner previously
described, and the replacement, if necessary, fitted
while the case is stitthot.  Note that the specdometer
driveis fitted with the flange outwards, (e, towards
the cush drive and rear sprocket unit).  The plain
ateel washer can be fitted cither wav round.

If the cush drive is to be dismantled for fitting
new rubbers the spider should be pressed out of the
sprocket using a wooeden plug or similar tool on the
centre splined portion and supporting the sprocket
on one of the double row of teeth, as in IYig. 7. Do
not attempt to prise the spider out with a screw-
driver under the flange as this may canse the Aange
to break away.

The cush drive comprises twelve rubbers, which .
are fitted between the spider and sprocket vanes. Parting the Cush drive
On some early models all twelve rubbers were soft; Mg, 7.

later models employ six soft and six hard rubbers,
the hard ones being fitted immediatelv to the left of the vanes looking inside the rear sproclket,
as in Fig, 8. These hard rubbers are usually painted white.

Take off the rear brake shoes by pressing the lower shoe down and at the same time twist-
ing it off the brake cam and fulerum pin. The inner chain cover can now be raken off the pivot
stub.  Note the rubber “0 ring on the stub.

The phosphor bronze bush in the front end of the cover is a press it and the usual method
of extraction should be emploved it i worn and therefore 1o he replaced,
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An ol <eal s fitted i the cover from the brake shoe side, again with the ip of the oil seal
facing inwards towards the bearing. I a replacement s 1o be fitted the old scal can he prised
ol with 2 serewdriver It care <hould alwavs be taken when fitting aonew oil seal to see that
it ix inserted squarely into the bole, and great care shiould T taken to avoid anv damage to
the feather edge of the seal.

The brake cam spindic can-be removed by takng ofl the nat behind the brake arm, and
drawing the eam ond towards the bob sides L, however, the cam is quite {ree in the housing
and there is no apparent excessive wear on the cam face there is no needd to disturb at. The
lerim pin is seeured by a nut on the inside of the cover; here again there is ne need to disturb
i oambess there is olvicus damage. The twe location dowels in the cover should be undamaged
and ozond [t in their lioles,

Dismantling Timing Side of Unit
Dismantling of the left-hand or primary drive side i now completed and attention can be
given 1o the right-hand side of the unit.

Ii the fan cowl has not already been removed, unserew the three small Phillips head serews
and the one plain screw
at the top right-hand
front which alse carried
the throttle cable chip.
Unscrew and remove the
nut securing  the  kick-
starter sprocket and re-
move the sprocket com-
plete with the chain and
spring. Take out the
Woodruff kev, being care-
ful not to damage the
ey or the slot in the

shaft.
Cush Drve Rubber Assembly The Targe extension
Fig. 8. nut sceuring the ivwheol

and fan can now be re-
moved by serewing in a normal anti-clockwise direction, nsing an TI6 in. Whitworth ring
spanner.  The crankshaft, however, must be prevented from turning by holding the opposite
side with service tool number 61 3022,

With the flywheel centre nut removed, the flvwheel can be extracted with service tool
number 61-3002.  This will expose the stator unit secured to the crankease by three 5/16 in.
nuts and washers, which shanld be unserewed using a tubular spanner to avoid damage to the
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stator unit.  With the nuts and washers removed the stator can be drawn off the three studs
by simply pulling it away and threading the leads through the rubber grommet in the back ol
the case. The three distance pieces on the studs should be taken awav to avoid heing lost in
subsequent dismantling.  Carefully prise out the Woodrull key from the mainshalt, again
taking care to avoid damage to the key or the slot in the shaft.

If the machine is fitted with a starter motor, the two 5/16 in. holts sccuring the inotor to
the back of the timing gear cover should be removed and the starter taken away, In the case
ol models withont starter a blanking plate is fitted in licu of starter and this plate necd net be
distirhed,

Slightly to the left of the starter sprocket is a projection having two flats; this is the cam
plate plunger housing.  Using a spanner which is a good fit on the twe flats, unscrew the honsing
in a normal anti-clockwise direetion and remove it complete with the plunger and spring.

The gearbox end cover can now be removed after the five Phillips head serews have been
taken out; again the joint will have to be broken by tapping gently with a rawhide maliet,

Removal of the end cover will expose the outer portion of the cam plate and the selector
quadrant together with its scissor spring, the
spring being retained in the inner cover by a
large hexagon-headed bolt.  Unscrew this large
bolt and draw it out noting that as it is drawn
through the spring it will remowve the star washer
which is fitted between the bolt and the case.
The scelector quadrant can then be taken out
quite casily if a thin strip of steel such as a table
knife s slipped between the two plungers and
the cam plate.  (See Fig. 8).  The other end of
the quadrant spindle is simply a push fit into
the hack of the case,

iy

i
i

The two plungers should be undamaged
on their chamlered ends and quite free to move
in the housing, and should not be disturbed if
thes are satisfactory,

The next operation is to remove the timing
and gearbox cover which is in one piece,

Tuke out the five large countersunk screws
holding the timing cover around the crankshaft
and the five Phillips head screws on the gearhox Fig. 9.
cover portion.  {Two of these are inside the
gearbox portion on the left-hand side of the selector quadrant.) Do not disturh the slotted
screw on the timing cover portion; this retains the kickstarter stop plate,  Sce Fig, 10,

Removimg Selector Onudrant

With all screws removed the cover can now be withdrawn, bringing with it the gearbox
mainshaft, cam plate, sclector forks, layshaft and gear cluster. See Fig, 1.
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As the assembly s drawn
ont it may be that the thrast
washer which s fitted to the
mainshaft will drop into the
case, 1 ook for this washer and
if it does drop replace it tem-
porarily on the gearbox main-
shaft =0 that its location is
remembered,  Towill be neces-
sary during this operation to
hold the cam plate centraliv to
avoid fouling either the npper
or lower portions of the gearbox

s,

In some cases the selector
{fork spindle mav remain in the
gearbox. Tt is simplv a push
(Gcearbox and Timing Cover Serews. fit into the gearbox and the

Fig. 10. COVeT,

At this stage it should be noted that there i a possibility of the top front engine mounting
stud dropping out of the crankease if it is an casy fit in the case, and since it s essential that
this stud is in position before the gearbox and timing cover and the primary drive inner covers
are fitted the point shoukd be horne fn mind for reassembly, Tt is therelore, A wise precauntion
to replace the two nuts on to this stud so that it is retainedin position.

Tl only parts now left in the gearbox are the pinion sleeve and the main hearing. The
pinion sleeve can be driven through the hearing into the gearhox and this will release the gear-
box sprocket distance piece which fits over the pinion sleeve on the aulzide of the gearbox,

The pivot stub for the chaincase swinging arni unit is fixedd to the gearbox by four
holts and two locking plates that are tamed up over the bolis, It is mast vulikely
{hat the stub will have to be re-
placed but it has to be removed to
allow replacement of the gearbox
mainshalt Dbearing i examination
proves this to be necessary.

Remove the stub by tuming
hack the locking plates and taking
out the four bolts, hut obvicusly if
the mamshaft bearing has to be re-
moved it is better to do this when
the complete unit has been stripped.
The usual method of removal and
replacement is employed but it must
e tapped from the outside of the
grarbox and replaced from the
inside.  The same applies to the layv-

Gear Cluster,

shaft phosphor bronze bearing. Fig. 1L
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Dismantling the Gear Cluster

Take out the selector fork spindle, which i @ push fit into the cover, and remove the two
selector forks.  The mainshaft and lavshaft can then be removed from the bearings in the outer
cover, and this will only leave the cam plate and its pivet pin in the outer cover.  The camn
plate can be removed by taking out the split pin and drawing out the pivat pin from the side.
The kickstarter spindle and ratehet slide on to the end of the layshaft.  The ratchet pawl should
be examined to see that it is in good condition and that the small plunger and spring underncati
the pawl are not sticking,  1f the pawl is worn or damaged it should be replaced. The ratchet
teeth inside the low gear and kickstarter pinion sheuld also be examined to make sure that it
is fit for further use.

i< an interference fit and s also
pegged on the face to prevent it revelving,  Replace this bush only if wear is apparent,

The mainshaft phosphor bronze bush in the outer cover

The 20T shiding dog pinion can be sHd off the mainshaft splines leaving the small 167
pinion, which is a press iit on the shaft, retaining in position the 28T pinion. The mainshaft
161 and 257 pinions arc selectively wssembled during manufacture and if any one of these parts
hax 1o be replaced the oo mplete assembly
under part number 768 3174 must be
obtained,

Similarly, the 287 Lavshaft pinion is
retained on the shaft by the 1777 pinion,
also o tight press (i, and this assembly ix
alwavs  =supplicd  complete. The  part
number is 76 3018,

Removal of the Timing Gear

To remove the Hming gear it wiil be
necessary to hold the crankshaft using
service tool 61 5022

latten the tab washer on the large
timing or camshaft pinion and nnscrew
the nut i a normal anti-clockwise dirce- Removing Camshaft Piniou
tion; the camshaft pinion s then cx- Fig. 12.
tracted from the shalt wsing service tool GI1-3025 litted with legs 61 1732 (short legs). Swe
Fig. 12.

The large crunkshalt pinlon nui is again unscrewed in an anti-clockwise direction.  There is
no tab washer and the tool required is o normal 11716 i, Whitworth spanner.  To withdraw
the pinion special Tong bolts must be used with extractor number 81-5025.  These are numbered
61 H6.

It will be noted that both pinions are marked to facilitate reassembly and that the crank-
shaft pinion nut has a register which goes against the pinion.  There is also a dowel in the
crank=haft which locates the small erankshaft pinion.
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Removal of the camshaft pinion will expose the oil pump link which is driven by an
cceentric on the camshaft and is retained in pesition by a phosphor bronze plate held by two
jarge countersunk serews,  These serews can be removed with a normal type screwdriver, after
whicl the phosphor bronze plate can be taken off and the distance piece removed showing the
cceentric and linkage assembly.

To remove the link, flatten the tab washer underncath the screw head on the oil pump
plunger, take out the bolt and then slide the link out of the fork end. It can then be taken off
the camshaft together with the eccentric.

There is a Woodruff key in the end of the camshaft and if this is undamaged and a good
H1 il need not be disturbed for removal of the camshaft, which can be slid out of the crankcasc
[rom vither end.

This unit uses a timed camshaft breather which is simply a hole drilled straight through
the camshaft, lining up with holes drilled through the centre camshaft bearing. The breather
is therefore open at every half revolution of the camshaft.

To remove the camshaft turn the block upside down so that the cam followers drop away
from the shaft and then slide the camshaft out. The unit can then be turned the right way
up and the cam followers dropped down into the crankcase,

Turn the unit upside down again and remove the twelve Phillips liead screws rctaining the
sump cover. The cover can then be taken away together with the baffle plate and the oil pump
filter, which is fitted over the oil pipe between the baffle plate and the sump cover.

The oil pipe is an interference fit into the crankease and should not be disturbed if it is

uncamaged.

Gaskets are fitted between the crankease and the baffle plate and between the baffle plate
and the sump cover.  The engine breather cover, which is to the bottom rtear of the cylinder
hlock, can be removed together with the fibre gasket by taking out the small 3/16 in. Phillips
head screw.  The only attention required in this case will be to clean it of any dirt or accumu-
lation of sludge.

Removal of the OQil Pump

Unscrew the slotted plug which will be scen on the crankcase joint face; this has a normal
right-hand thread. With the plug removed the remaining parts of the pump can be taken out,
using a piece of thin wire bent to a hook at the end, First lift out the spring, if this has not
come away with the screw plug, then drop out the first steel bali; next lift out the long plunger
noting that the small hole with the countersunk face is uppermost. Then another spring and
another stecl ball with finally a thin washer, again having a countersunk face or ball seating
which is uppermost, (i.e., next to the ball). When these parts are removed it only leaves the
plunger which is connected to the link and the phosphor bronze plunger bush which should not
be disturbed.
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Removal of the Connecting Rods and Pistons

With the crankcase and cylinder block upside down on the bench flatten the tab washers
underneath the connecting rod cap bolt nuts and unscrew the nuts. Take off the tab washers
and lift off the big end caps. These are numbered and the caps must be mated with the cor-
responding numbers on the connecting rods.  If the bolts are a tight fit in the caps they should
be gently tapped through with the handle of a mallet.

Each conncecting rod complete with piston should then be drawn upwards through the
cylinder bore and taken out from the top of the cylinder. Each piston should be immediately
marked an the inside face to show which bore it was taken from and which way it was fitted :
a good plan is to mark the inside of the skirt with the letter “L”" for the left-hand cylinder,
putting the mark on the back of the skirt to denote which way round the piston was fitted.
A note should be made of which way the number on the connecting rod was fitted, or alterna-
tively, mark the web of the rod in a similar manner to the piston to indicate which cylinder it
came from and which way round it was fitted. Do not in any circumstances mix the big end
nuts and bolts ; the nuts should be placed immediately on the bolts from which they were taken
to facilitate reassembly. If the wrong nut is fitted to a bolt it will affect its position and may
make it dificult to securc by
the tab washers.

With the removal of the
connecting rods and pistons the
crankshaft can be drawn out
fromn the left-hand side of the
cyvlinder block.

The big end hearings should
e bright and free from any
scare marks., If there is any
sign of seizure then the bearing
shells should be replaced; in
the same manner the crankpins
on the crankshaft should be
clean and bright. Pistons
should be carefully examined Crankshaft Shudge Trap
to see that the rings are free in Fig. 13.
their grooves and that they are
not carboned up or broken. If there is any suspicion that the rings are worn they should be
removed and gaps checked with the ring inside the cylinder bore.  The gaps should be between
006 in. and .010 in.

If the unit has covered a considerable mileage there may be a certain amount of sludge
huilt up in the crankshaft sludge trap, in which case it is advisable for it to be cleaned out.
Procedure is to take out the slotted plug on the drive side end of the crankshaft and the grub
screw in the centre of the crankshaft and then to draw out the sludge trap. (See Fig. 13).
The passage ways should be cleaned very thoroughly in petrol or by using a suitable degreasing
plant.

When reassembling the sludge trap insert the trap into the shaft, then the small centre
grub screw and finally the large screw. Tloth the screws must then be centre-punched after
final tightening. This is most important,
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The only parts now left are the fixed items such as studs and the crankshaft bush. This
is a press fit into the timing side and again the block should be heated in hot water or a suitable
degreasing vat, if the old bush is worn or scored and therefore to be replaced.  Note that the
replacement is fitted from inside the crankcase and that therc is a lccating peg through the
steel face of the bush into the case,

Any stud can be removed (although this is not normally necessary) by screwing on two of the
appropriate nuts, locking them, and then unscrewing the stud with a spanner on the lower of
the two muts. A new stud can be replaced in similar manner, this time using the spanner on
the top of the two nuts. When the replacement stud has been screwed home, simply unlock
the two nuts and take off, but care must be taken not to overstrain a stud when fitting. Note
that in general a screw thread into the crankcase is B.S.F. whereas the thread for the nuts is
usually C.E.I.  In some cases, however, a Whitworth thread is used into an aluminium case,
but it is always the coarser of the two threads on a stud which goes into the case. If there is
any doubt as to which end of the stud to insert, check the threads with one of the nuts which
fits that particular stud. Another guide is that it is usually the longer fength of thread which
enters the case.
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RE-ASSEMBLY OF THE ENGINE, GEARBOX AND FINAL DRIVE UNIT

Sefore commencing re-assembly make sure that all the necessary gaskets, tab washers and woodrutt
kews are available to replace any that have been damaged during dismantling.

Another essential is to ensure absolute cleanliness of all parts.

It is assumed that any bushes or bearings which needed replacement have already been fitted to
the block ; no further mention will be made of these except in special cases,

First the oil pump must be assembled into the
crankcase ; the parts are fitted from the base, where
the sump is bolted to the crankcase block.

Insert the one thin steel washer with the chamlered
hole towards the base - this provides the seating for
the first steel ball,  Insert the ball, then the spring and
the spring scat so that the counterbore engages correctly
over the spring and the chamfered hole is facing the
crankcase base to provide the seating for the second
steel ball.  Imsert the second ball, the second spring
and fAnally the screwed plug, making sure that it
enguges over the spring.  Screw it right home and sce
that it is below the crankcase face. Centre punch the
edge of the screw and the face to sccure.  Insert the
plunger with the fork end uppermost and the tapped
Liole towards the back of the casc.

Now insert the camshaft, making sure that the

Iz, 140 Ol pump.

woodruff key is in position for the pump drive, place
the eccentric over the camshaft, then the connecting
link over the eccentric, followed by the distance piece
and finally the elongated Jocking plate which is secured
by two countersunk screws,  Centre punch the edge of
the screws and the plate to secure.

Swing the connecting link down into the fork of the oil pump plunger, and insert the small hexagon
bolt with the tab washer underneath the head of the bolt. lock the bolt sccurely and turn the tab
washer underneath the head of the bolt.  Lock the bolt securely and turn the tab washer over on to the
flat of the belt and the flat of the ol pump plunger.

At this stage it is as well to check the action of the oil pump by filling the sump with clean oil.
Place the dip tube in the oil, serew the nut on the camshalt and operate the pump by turning with a
spanner in a clockwise direction.  High speed will not be necessary and if the pump is satisfactory oil
will be drawn up and ejected through the oilways of the crankshaft main bearing bush. It the oil pump
fails to function then the assembly procedure has been incorrectly carried out.



We now come to one of the bearings which requires special mention ; this is the gearbox mainshalt
and pinion sleeve bearing and it Is a special scaled bearing, the seal being outwards, and the rear swinging
arm bearing plate must be refitted before this bearing can be inserted through the gearbox.

Refit the swinging arm bearing plate, which is sceurcel by the four hexagon headed bolts and two
locking plates, turn the locking plates up on to alt four bolts after final tightening, press the sealed
bearing in, scal side first, through the gearbox, making sure that it seats right home agamnst the swinging
arm plate,  Now press the pinion sleeve through the gearbox and into the bearing and make sure that
it is right home, otherwise when the gearbox cluster is assembled it mayv tighten up. After pressing the
pinion sleeve right home insert the distance picce over the sutside of the pinion sleeve and into the rear
swinging arm bearing plate.

Apply clean engine oil to the crankshaft timing side bearing and insert the crankshalt from the
left hand side, making sure that it is absolutely clean and free from any traces of grit or dust. Be sure
that the dowel is in position on the timing side to locate the timing gear,

Place the timing gear over the crankshaft so that the keyway is in line with the dowel and the timing
mark on the pinion is on the outside. In this casc there is no tab washer used under the nut, but the
nut has a special register which faces towards the pinion.  Using service tool 61-5022 hold the crankshaft
and tighten the nut on the pinion.

Now remove the nut which was placed on the camshaft
or the purpose of testing the pump, inscrt the thrust
washer over the camshaflt and against the clongated brass
plate, then refit the camshatt pinion with the timing mark
on the outside and meshed with the timing mark on the
crankshaft pinion. The easiest way to do this 1s to mesh the
camshaft gear with the crankshaft gear and then to turn the
camshaft gently to line its keyway up with the keyway in
the pinion,  When both are in line gently tap the pinion
home, place the tab washer in position so that the centre
kev or tal is in the keyway on the shaft, serew on the nut
and tighten, finally turning over the tab washer on to one
of the flats on the nut.

It will be assumed that the carbon has been removed
from the pistons, that the rings have been checked for gap,
and that the pistons have been replaced on their connecting

rods the correct wav round according to the markings placed

inside the skirt when dismantling. o ‘ o
) Fig. 15, Tiwmimg pintons.

Apply a coating of clean engine oil to the piston skirt and
rings and to the crank journals, remove the cap from one
of the rods, placing the cap and the nuts in such a position
as to facilitate assembly and cnsure correct mating of cap,
holts and nuts as mentioned in Service Sheet No. 1004 dealing with dismantling.  Wich service tool
61-3004 compress the rings on the piston, having first positioned the ring gaps equidistant round the
piston.  Lubricate the evlinder wall and insert the big end of the connecting rod down through the
evlinder, being careful not to scratch the eyvlinder bore, slide the piston into the bore and at the same
time direct the big end over the crankshaft.  When the big end of the connecting rod is in position replace
the cap ensuring that the numbers on the cap mate np with the numbers on the rod, place new special

tal washers over the bolts and serew on the nuts until they grip the tab washers, then torn down the

[



twa tabs which are opposite cach other on to the cap of the connecting rod. Tighten the nuts dewn with
a torque wrench which has been set to 15 1ho L, finallv {urning up the single tab on to one ol the flats
on the nut and repeat this operation for the other evlinder.

Smear the base of the crankecase with good quality jointing compound and place a new paper washer
in position.  Apply compound to the washer and then fit the baffle plate with the lips of the cross slits
inwards towards the cylinder.  Place the oll filter over the dip tube or feed pipe, apply compound lo
the base of the sump cover, place the cover in position over the crankease and insert the 12 Phillips head
screws. (Ilach serew should have a shakeproof washer underncath the head). Tighten all the screws down
finger tight then finally secure with a screwdriver working diagonally across the cover. Do not completely
tighten one serew at a time but increase pressure graduallv. Make sure that the sump plug and fibre
washer are in position in the base of the sump.

It 13 now advisable to assemble
the gear  cluster and the simyplest
method  of carrving this out is to
assemble the cluster on to the cover

plate.

Pick up the plate and insert the
cam plate through the slot in the cover
plate so that the larger portion with
the cam tracks is towards the inside
of the gearbox, insert the pivot pin so
that the hole inn the pin lines up with
the hole in the cam plate and insert a
new split pin, opening out the ends.

Now take the 29 tooth ratehet
pinion, A" (Fig, 16), place the thin
steel washer '3 inside and then fit

the kick starter spindle complete with
its pawl into the ratchet pinion.  Slide
the kick starter spindle through the

g, 16, Gear cluster,

cover, engaging the pawl under the
stop plate with the stop against the
plate.

I, for auy reason, the stop plate has been removed from the cover make sure that it is re-fitted the
correct way round, which is with the icading edge which is slightly chamfered against the stop on the
spindle. T it s fitted the wrong way round it is liable to prevent the spindle from going right home in
the case.

Fit the main shaft ‘C7 complete with the fixed 18 tooth pinion and the free 25 tooth pinion but leaving
off the sliding 20 tooth pinjon and the sclector fork.  Pick up the 20 tooth sliding lay shaft pinion ‘D,
and fit the selector fork to it so that in its final position the boss will point towards the change lever
side of the box. Place the pair in position over the ratchet pinion and engage the fork rolter in the small
cam track on the cam plate, that is the track nearest to the cover. Slide the main shaft stiding pinion
‘I, complete with fork over the shaft and engage the roller in the longer cam track on the cam plate,
which in this case is the track away from the cover. Slide the layshaft ‘F', through the 20 tooth pinion
twisting slightly to engage the splines and press right home.  Now pick up the sclector fork shaft ‘G,
pass it through the twa seiector forks and engage in the hole in the gearbox cover.

2



Apply jointing compound to the face of the gearbox and the mating face of the cover (place thrust
washer between the splined end of 1hie mainshaft and the pinion sleeve), and slide the mainshall through
the pinion sleeve, at the same time engaging the selector fork shaft and the lay shaft at the back of the
box. This operation will be simplified if the cam plate is held in the central position.  When the shafts
are correctly located press right home and insert all the serews. I difficulty is experienced it 1s usually
an indication that the pinion sleeve has not been pressed fully home into the mainshaft bearing at the
back of the hox.

Enter the five countersunk screws around the crankcase portien of the cover, Fig. C12A, bervice
Shect 422, One of these screws is longer than the rest and this is fitted at the top of the cover immediately
above the stator screw or stud.  Insert the three Phillips head screws between the stator housing and
the gearbox and the two serews on the gearbox portion, one inside just above the cam plate pivot pin
and the other at the bottom edge of the joint face. Carce should be taken to sce that the correct screw
is used. A generad guide as to the correct length is that as the screw is about te engage the thread there

”

shonld be approximately #” of the shank showing below the head of the screw.

The gear change selector quadrant should have both the plungers and the scissor spring already
fitted, if the scissor spring is to be replaced it should be fitted as shown in Fig. Ot Pick up the large
diameter bolt and pass it through the cye of the spring and place the star washer over the thread of the
bolt. Insert the assembly into the gearbox, engaging the short end of the spindle in its hole, screw in the
stud and secure. Some slight difficulty may be experienced in meshing the plungers but this can be
facilitated by placing a thin strip of steel between the two plungers and the cam plate thus compressing
both plungers. When the shaft of the gear quadrant is right home and the bolt is screwed up the strip

of metal can be taken away, allowing the plungers to engage properly on the camplate.

Place the three distance picces on the three stator plate studs, pass the leads of the stator through
the rubber grommet in the back of the case and slide the stator over the studs so that the lead is in line
with the hole in the back of the case. Replace the three nuts and spring washers tightening with g

tubular spanner to avoid damage to the coils of the stator unit,

Apply jointing compound to the gearbox portion of the inner cover and to the face of the gearbox
outer cover, tap the cover gently home over the shafts and insert the screws, taking the usual care to see

that the correct screw is fitted into cach hole.

Now pick up the kick starter sprocket and chain, place the return spring over the kick starter spindle
with the long end dropping downwards, engage the sprocket over the kevway place on the washer and

nut and sccure, making surc that the key is in position.

Engagc the short end of the return spring in the hole at the back of the sprocket, and then, with a
hooked picce of wire over the long end of the spring, swing it round clockwise to place the long end
behind the gearbox cover. The spring is then under tension.  Swing the chain over the sprocket anti-
clockwise, pick up the cam plate plunger, spring and housing and screw in, using a good spanner on the

flats of the plunger housing.

Make sure that the flywheel key in the crankshaft is sccure, place the flywheel and fan over the
crankshaft engaging the key in the keyway and screw m the extended nut and washer. Hold the driving

end of the crankshaft with service tool 61-53022 and secure the flvwheel nut.



To complete the assembly on the fan side it is only necessary to fit the cowl, using a small 3"
Phillips head serew and one slotted serew ad the top front. This serew with its nut also secures the throttle

cable clip.

The re-assembly of the rear transmission and swinging arn can now proceed.  First make sure that
the distance picee is in position over the outer end of the gearbox pinion sleeve,  This distance piece will
be inserted through the bearing which supports the rear swinging arm.  Also replace the rubber Q) ring
over the outside of the bearing, making sure that it is in good condition and is a close it on the housing.

If the bearing in the rear
end of the back hall of the
chaincase 1s to be renewed,
heat the chaincase, press the
new  bearing in and, using
service tool 61-5026, secure
with the castellated lock ring
which has a normal right hand
threadd,

The oil seal behind the
main bearing is fitted from the
brake drum side with the lip
of the oil seal towards the
bearing,  Make sure that the
pressure pad at the end of the
speedometer drive is in pesi-
tion in the case, and replace
the speedometer drive spindle
and bush. This can be carried

out by screwing on service
'y 17, Rear transmission assembly, tool No. 61-3019 and then

driving in the hush using a

rawhide mallet or hammer.

Pass the stub axle through the bearing, making sure that it is right home. Slide the speedometer
drive worm wheel over the axle and then place on the plain steel thrust washer which can be fitted
cither wav.

The rear sprocket and cush drive assembly has twelve rubbers. Six of these are now soft and six
hiard, but some of the carlier models cemploved twelve rubhers all of whiclh were soft.  Tle hard rubbers
arc fitted on the Teft hand side of cach vane in the chainwheel or sprocket, the soft rubbers being on the
right hand side. See Fig. 8, Service Sheet Noo 1004, The vanes of the sprocket cover are then pressed
hetween the rubbers in the chainwheel,

Having assembled the cush drive, place the chain over the sprocket and slide the sprocket over the
splines of the stub axle. it a new splined tab washer, and then the locknut which should be secured
tightly and locked with the tabs turned up over the nut. It will be necessary during this operation to
lock the spindle by using a snitable bar through the studs on the outer side of the stub axle,

=



Place the gearbox sprocket in the other end of the chain and shde the rear half of the chaincase
together with the sprocket and chain over the gearbox mainshatt, serew on the nut securing the gearbox
sprocket and secure by centre punching between the inside diameter of the nut and the outside diameter
of the shaft. Replace the rear chain tensioner or slipper pad over the pivot pin and engage the pin in
the lower portion of the rear case with the slipper facing towards the rear hub. Make sure that it is frec

to move on the pin.

If the bearing in the rear end of the outer half of the chainease is to be renewed the case should be

Leated before pressing in the replacement hearing.

Apply jointing compound to botl faces of the rear chaincase. Replace the outer section and serew
in the nine Phillips head screws, and the rear chain tensioner stud with its locknut, making sure that the

locknut is well clear of the case,  Adjust the pin until some resistance is felt, then release one full turn andd

secure the locknut against the lower edge of the case.
The rear brake shoes and drum should be re-fitted as deseribed in Scerviee Sheet Noo 10T

Press in the oil seal at the front outer end over the gearbox mainshaft. The lip of the seal should
be inwards towards the gearbox and care should be taken to ensure that the seal is fitted squarely into
the housing. Replace the other ‘0 ring over the bhoss on the outside of the rear chaincasc at the [ront

end. Before fitting the primary drive case ensure that the upper front engine plate is in position.

If the erankshaft main bearing in the rear of the primary drive case is to be renewed it should now
e pressed into the case from the crankshaft side. The circular steel retainer can then be fitted and
secured by the four small bolts and tab washers.  The hole in the tab washer for the holt is offsct so
that the narrowest portion of the washer is towards the outside edge of the retainer, the longest portion
dropping into the cut-away. After the four bolts have been sccured, the tab washers should be turned
up on to one flat of cach bolt. The oil scal behind the main bearing 1s then fitted from inside the primary

drive rear cover (i.c., on the clutch side}, again with the lip of the il scal facing towards the bearing.

The bush for the distributor drive spindle is a press fit into the case, being flush with the flat on the
cluteh side of the case.  Apply jointing compound to the face of the crankcase and the rear face of the
rear primary drive cover. Replace the cover over the studs around the crankshaft and the long stud at
the top and replace the six nuts and shakeproof washers around the studs in the centre of the case,
leaving the long top stud until the outer primary drive case is fitted.  Now tuck a piece of clean rag
between the rear of the primary drive case and the rear transmission underneath the gearbox mainshaft
and insert the woodruff key into the mainshaft, making surc that it is a good fit, and press in the oil
scal. Remove the picce or rag and refit the rear primary drive gear with the boss inwards, being careful
not to dislodge the key since this would drop down into the rear transmission and would mean the removal
of all this assembly to retrieve the key. Place the tab washer in position with the centre tab fitting the
keyvway and screw on the locknut tight enough to retain the pinion but leaving the final tightening until
the remainder of the primary transmission is assembled.  Now replace the collarcd clutch sleeve over the
crankshaft at the front end of the primary drive case, the larger diamcter of the sleeve scating inside
the ail seal. Place the clutel housing and the primary drive gear {this is a composite component), over
the mainshaft and sleeve, meshing the gear with the larger primary gear.  Replace the chamfcred distance

picee inside the clutch housing over the crankshalt with the chamfer outwards towards the clutch plates.



The simplest way (o assemble the remaining parts of the cluteh is to assemble all the plates
on to the cluteh centre, which is the splined component with the three holes for the spring studs.
First slide on a plain stecl
plate up to the outer flange,
then a lined plate, next a steel
plate and so on alternately,
finishing with the cluteh pres-
sure plate, which is the plate
with  the three studs, and
inscrting the studs through the
housing. Now place one spring
over a spring stud and screw
on one of the spring lock nuts.
This will retain  the plates
close together for the final

assermbly. Position the outer
splines or tecth of the bonded

plates in line with each other
and shide the whole assembly
over the crankshaft, engaging

Iig. 18, Cloteh assembly,

on the centre splines of the
shaft and positioning the outer
splines or teeth of the lined
plates into the clutch housing at the same time.  When the assembly s correctly  located
tap it gently home on to the shaft, replace the three-legged tab washer with the two thin legs into the
lioles in the cluteh centre, and screw on the locknut.  Be very careful not to slip with the spanner as

this may damage one of the spring studs,

Having secured the cluteh assembly, engage one of the gears, and apply the rear brake while
tightening the nut on the large primary drive gear.  Turn the tab washer up on to the flat of the nut to
sccure the nut.

Take off the spring and nut which was placed over one of the studs to hold the clutch assembly,
insert the three nuts into the spring plate, place the springs over the studs and screw on the three nuts
an cqual amount at a time, Do not attempt to screw one nut down first as this will tilt the plate and
make it very difficult to screw on the other nuts.  Tighten the nuts down cevenly until approximately

one and a half threads are showing on the ends of the studs,

There should be no need to disturb the rear swinging arm support bearing which is projecting through
the primary drive outer cover unless the bearing inside the support is to be changed, If this part is to
be replaced the support arm bearing should be pressed out of the cover, the bearing extracted and the
replacement fitted, finally pressing the bearing back into the cover, making sure that the small cut away
is engaged over the dowel on the inside of the cover. [t is alwavs advisable to heat the case in hot

water and to press the component in cold.

Replace the contact breaker drive spindle so that the tongue on the end of the spindle engages
correctly m the slot in the end of the camshait.  Insert the clutch push red through the outer cover
from the inside with the phosphor bronze pressure pad on the inside, again make sure that the rubber
‘¥ ring on the push rod is in good condition.  If the phosphor bronze pressure pad is worn thin or scored
the push rod itseif should be replaced.



Apply jointing compound to both the inner and outer cover faces, place the outer cover in position,
replace the Phillips serews and the one 17 nut over the stud at the top of the cover together with onc
shakeproof washer and replace the %7 nut and bolt at the front end of the cover. This bolt also carries

the starter motor support bracket when a starter motor is fitted.

Refit the automatic advance mechanism and cam se that the kevway m the end of the cam is at the
hottom or at 6 o'clock.  Replace the contact breaker so that the condenser with the black and white
lead is on the left hand, and the nuts and washers are approximately central in the elongated slots. In
this position the contact breaker points should be sct just about to open.  Reset ignition timing as
described in Service Sheet Noo 1007,

Betore replacing the contact breaker cover sce that the black and white lead is brought outside the
left hand long nut and that the rubber grommet is correctly engaged in the U shaped slot in the cover.
Slide the cover inte position and secure by the two L7 screws,

Make sure that the cyvlinder bores are clean and that there s a liberal coating of clean engine oil, fit
a new evlinder head gasket with the thin raised pertion around each evlinder bore facing upwards.

Having previously assembled the valves and valve rockers in the evlinder head as described in Service
Sheet No. H06, prepare to replace together with the four push rods,

The simplest method
of carrying this out is to
apply a dab of grease to the
cup of each push red, then
press cach rod on to the
ball end of the rocker arm.
The grease will hold the
rods in position while the
head is being fitted over the
studs. Slacken  off  the
rocker adjusting screws, re-
place the seven covlinder
head nuts and plain washers
and tighten down evenly
and securelv.

Do not fully tighten
one nut at a time as this
might distort the cvlinder
head and result in leakage
at the joint. See g 1,
Service Shect Noo 1002 for
order of tightening.

When the cyvlinder head
has been finally fitted resct
the rocker adjusting screws Fie, 19,
in the following manner.

With the right hand exhaust valve fully open set the left hand exhaust valve clearance to -0037,
then with the left hand exhaust valve fully open repeat the operation on the right hand exhaust valve.
This procedure is the same for the inlet valves.

Replace the rocker box cover and gasket, making sure that the gasket is correctly located, and place
on the two fibre washers, plain washers and the two nuts, but do not tighten these two nuts until the
engine is finally set in the frame and the support bracket to the petrol pipe is replaced over the left hand
stud.

Re-assembly of the unit is now completed and it is ready for re-fitting into the frame, but it will
facilitate the replacement of oil if it is now added to the primary drive case, the gearbox and the rear
transmission. Replenishment of the oil in the sump can be left until the unit is in the frame.

Printed in England by Buckler & Webb Litd., Birmingham, 3



ScoOTER SERVICE SHEET 1006

Printed January 1960

250 c.c. O.H.V. TWIN CYLINDER SCOOTER
ATTENTION TO VALVES

To remove a valve, compress the springs with Service Tool No. 61-5001. Take out the split collets
and remove the valve spring cup and springs, and the valve will then drop down through its guide.
Each valve is removed in the same way.

The valves must be cleaned thoroughly to remove carbon deposits.  Fine emery cloth can be used
sparingly but he careful not to remove metal.

Normally it will only be necessary to grind-in the valves to their seats lightly. To do this smcar a
small quantity of fine grinding paste on the face of the valve and return the valve to its seat. (rip the
valve head with Service Tool No. 61-5035 and rotate, whilst maintaining a slight pressure. Raise the
valve and turn it to a new position every few moments.  Grinding should continue until hoth mating
faces show a uniformly matt metallic surface all round.

If the valve seats are badly pitted
do not attempt to re-grind as this
will only wear away the wvalves.
Instead, the seats must be re-cut with
Service Tool No. 61-5036 and the valve
re-faced by a Dealer. If a valve guide
is worn, as shown by excessive side
clearance between stem and guide it
can be pressed out from the com-
bustion chamber side after the cylinder
hecad has been heated in  boiling
water for 2 or 3 minutes. It is
necessary first to remove the rocker 5
before pressing out an exhaust valve %{
guide and how to do this is explained
in the next section. Press in the new
guide from the rocker side, again with
the cylinder head hot. After fitting a
new guide the valve seat should be
re-cut to ensure that it is concentric
with the guide.

Re-assembly of the valves is in
reverse order but do not forget to
remove all traces of grinding compound
Camshaft and Valve Gear A, Lig. 20 and to smear the valve stems with
clean engine oil.

Dismanting and re-assembling Valve Rockers and Shafts.

In normal circumstances there will be no need to disturb the valve rocker assemblv. If it is
necessary the operation is quite simple, but it must be noted that oil is pumped through passage ways
drilled in the cylinder head and then up through the posts supporting the rocker shafts and through
ollwavs in the shafts to lubricate valve rockers., It is, therefore, essential that the rocker shafts are
re-assembled correctly, otherwise the oil supply to the rockers will be cut off,



The exhaust rockers are situated at left and right hand of the evlinder head with the inlet rockers
m the middie. To take out an exhaust rocker shaft remove the small hexagon headed bolt from the
sparking plug side rocker post and tap the shaft through towards the plug side. A small piece of tube
must be fitted over the end of the shaft so that the steel ball which is pressed into the shaft to close the
drilled oilway is not disturbed,  As the shalt i drawn out it will be scen that there is an oilway drilled
at 907 to its axis, this oilway mating up with the hole in the post,

There 15 a thrust washer
against cach rocker post and
on the plug side o spring
washer between the end of
the rocker and the  thrast
wisher,

To remove the inlet valve
racker shaft and rockers, take
out the hexagon headed stud
on the left hand post and tap
the shaft through towards the
right hand side ; there is no
need to disturb the stud on
the right hand post. There
is a thick washer against eacl
outside  post, with a spring
washer between thrust washer
and rocker and a thin thrust
washer between rocker and
central  post. There 15 4

radial slot on the end of the
shaft to linc up with the stud
e %

on re-assembly,  Apain  re-

{ ] assecmble in reverse  order ;

partially insert the shalt, place

a thick thrust washer against

the outside post, then a spring

Valve Rocker Assembly.  Fig. 21 washer followed by the first

) ' inlet rocker. Press the shaft

through to the middle post,

fit a thin thrust washer, then the sccond inlet rocker, the spring washer and finally a thick thrust
washer against the outer post.

As a general rule there is no need to disturb the adjusting serews on the rockers except for setting
the valve clearance on re-assembly, but it is as well to examine the ball ends of the screws,  If these
are chipped or damaged thev will cause rapid wear on hoth the adjusting pin and the push rod and should
therefore be replaced.
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REPLACING THE ENGINE, GEARBOX AND FINAL DRIVE UNIT IN THE FRAME

With the front engine stads in position, pick up the unit and holding it tilted slightly to the left
pass the rear drive unit through the two vertical frame members,  Bring the engine upright and slide
it into position so that the two crankease lugs slide into the mounting brackets on the two vertical frame
pillars.  Having placed the unit loosely in position, insert the rear right hand engine mounting bolt
through the lug on the frame and the lug on the crankease, then pass the left hand bolt through the
mounting in a similar manner.  Place the 17 clip over the main bolt and fit the two small 1” diameter
bolts and nuts,

Pick up the L. shaped front engine mounting plates and slide cach one into position over the front
engine studs so that the feet of the plates are turned ontwards ; refit the nuts and washers over the studs
hut do not tighten completely.  Now replace the bolts through the chassis cross member and tighten
down securely, finally tightening the nuts on the crankease studs. At this stage the rear damper unit

, should be coupled at its upper end to the dual scat carrier.

Replace the eurved bearing arm which passes outside the left hand vertical tube by sliding it over
the main bearing bush, which has four holes equally spaced around its periphery,  Insert the three long
bolts which retain the rear end of the bearing arm, passing them through from the rear of the final drive
case.  Two of these bolts have flats on their heads whicl engage in flats on the back of the chaincase,
the middle bolt having a hexagon head. Note that the lower bolt also carries the speedometer cable
clip. Replace the large washer on the front end of the bearing arm, making sure that it is engaged over
the dowel pin, and finally refit the hollow bolt which also carrics a grease nipple.

Now pick up the speedometer cable and carefully engage the squared end of the inner cable in the
speedometer drive and screw the cable union nut on to the drive bush.  Re-connect the brake cable by
passing the inner cable through the slot in the Ing, fit the fork end of the cable over the lever, insert the
clevis pin followed by the washer and finally the split pin. Do not omit o spread the ends of the split
pin.

Re-connect the two low tension leads to the coils, the longer one going to the right hand coil.  Refit
the rear mudguard which is secured by four }* diameter nuts and bolts, two on the eross members between
the two vertical pillars and two at the rear on the bracketr which carries the petrol tank and silencer,

The kick-starter chain can now be re-connected to the pedal by re-fitting the spring connecting link,
making sure that the closed end of the spring is facing towards the rear of the machine.  Replace the
gearchange lever over the squared end of the gearchange spindle, fit the plain washer, spring washer and
firally the nut. Make sure that the large plain washer is fitted over the square on the spindle, and is
not trapped between the square and the ether washer. Tighten the nut securcly,  Later models use a
special nut only.

IT the fabric distance picee is not already fitted to the carburetter flange studs it should now be re-
fitted, together with the jointing washers and the manifold together with carburetter placed in position,

I the carburctter has been removed from the swan neck manifold make sure that the rubber O
ring is o position inside the carburctter bodv.  [f this is omitted it is Hable to cause air leaks and
consequently weale mixture and overheating.  Refit the two spring washers and |7 nuts on to the studs
holding the inlet manifold and tighten evenly and sccurelv. Do not in any circumstances tighten down
one nut hefore the other as this is Liable 1o distort the manifold fuce, and will agin result in leakage,



Replace the petrol pipe on the float chamber, making sure that the gauze Glter is inside the banjo union,
and that the large fibre washer is between the union and the float chamber, with the small fibre washer
between the head of the bolt and the outside face of the banjo union. Replace the petrol tap support
bracket over the left hand rocker box stud and replace the }” diameter nut. The fibre washer and stecl
washer should already be in position on the stud and underncath the bracket.

It is always advisable to use new exhaust pipe gaskets at the evlinder head joint. Refit the exhaust
pipes on to the cylinder head and then swing the silencer down over the ends of the exhaust pipes and
securely tighten the clips. Tighten the two bolts holding the silencer when the clips have been correctly
fitted. The air ducting around the cylinder head, which also carries the pipe supplving air to the
carburetter, can now be refitted by sliding it over the front exhaust pipe studs and sccuring in position
with the small 1" nuts. The cool air pipe is sccured to the strut across the frame immediately helow the
petrol tank, by one 17 nut and bott with spring washer. Replace the H.T. lead on the plugs noting that
the lead from the right hand coil 1s fitted to the right hand spark plug. Now slide the cluteh cable
through the slot in the lug on the primary drive cover, make sure that the outer casing is seating in the
lug, fit the spring over the inner wire and with the aid of a hammer shaft, press in the clutch lever and

slip the clutch nipple into the lever.

The rear wheel can now be refitted, carc being taken to ensure that the valve is on the right hand
side of the machine. The three conical wheel nuts can be fitted either way round but each nut should be
tightened evenly ; if one nut is tightened down too much it is liable to distort the wheel on its seating
on the stub axle. Make sure that the nuts are securely tightened after the wheel is on the ground. Now
re-connect the kick-starter chain tensioner spring, which is hooked on to the bracket on the right hand
exhaust pipe, with the long flat connecting link hooked over the second chain roller {from the kick-starter
sprocket on the gearbox. When the sprocket is in the rest position this reller is the second from last
tooth on the sprocket. The link must pass outside the gearchange lever. Re-connect the alternator
cables to the couplings underneath the frame, making sure that the colours are correctly matched and
that the rubber grommet is in position in the back of the flywhecl case. Check the gearchange for opera-
tion and make sure that the two "“C” shaped hinges are in position on the lugs of the dual seat carrier.

The small clip which supports the throttle cable must be connected to the air ducting around the
flywheel by means of the A7 pin and nut at the top right hand side of the front,

Place the body pancls in position, fitting the top and bottom screws.  These are the round head
screw hencath the dual seat, and the screw at the bottom immediately above the pillion passenger’s
foothoards, but do not tighten either at this stage.  Refit the bolts round the edges of the valances,
these being the two &7 bolts at the front and one at the rear bottom end, then the two [ bolts which
also carry the sparc wheel brackets (when fitted), and the [” holts at the top which support the number
plate. When a spare wheel and carrier are fitted re-connect the rear carrier to the two lugs which project
from the dual seat frame, refit the spare wheel, couple the lower end of the carrier in position on the
sparc wheel and secure the twe wheel nuts.  Make sure that the plastic beading is pressed well home

before finally tightening the panel bolts.

Re-conneet the < €7 shaped hinges to the dual seat brackets by the two }” boelts and screw on the
dual seat catch knobh.
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ADJUSTMENTS WHICH CAN BE CARRIED OUT WITHOUT EXTENSIVE DISMANTLING

It is cssential for the efficient running of the machine that certamn checks are carried out periodically,
in accordance with the summary of routine maintenance laid down in the instruction manual.

On the left hand side of the machine is a nacelle with a wire mesh grill 5 this s held in position
bv one &7 screw on the right hand side, the left hand side being retained by a small lip behind the valance.
Take out the screw and remove by lifting the nacelle from the right hand side.

The circular contact breaker cover can now be scen sititated to the right of the cluteh operating
lever, There is also a large hexagon plug which is the primary drive oil level and filler plug and slightly
to the right is a hexagon bolt fitted with a grease nipple to provide a means of greasing the rear drive
swinging arm bearing,

Contact Breaker.
The contact breaker gap (A g, 4 Scervice Sheet Noo 1004} when fully open should e between
0147 and 016",

~ To check the gap take out the two small screws which retain the circular contact breaker cover and
turn the engine over carefully until one of the fibre licels is on the peak of the cam, and the points
adjacent to this heel are fully open. This can be done cither by placing the machine in gear and moving
the rear wheel or by gently turning the engine by means of the kick-starter.

If gap A is incorrect when the points are fully open, slacken the small circular nut B which will be
seen inside the € shaped coil of the spring, and the fixed contact point can then be moved in or out as
necessary.  This is the contact point nearest the small condenser,  When the gap is correct, retighten
the nut Jnside the C shaped spring and check again, re-adjusting if necessary.

Again turn the engine over until the other set of points is fully open and repeat the operation. When
botl sets of points have been checked replace the cover by sliding the rubber gromniet into the U shaped
slot, lift the black and white wire outside the left hand, long hexagon nut, to ensure that it does not
foul the cam when the engine is running and replace the contact breaker cover screws.

Ignition Timing.
The normal ignition advance s 57 and the Scooter engine is very sensitive to ignition settings, only
the smallest deviation from the correct setting being sufficient to cause overheating and rough running.

The best way to check the timing is to observe the vanes on the cooling fan.  These are spaced 117
apart so that half the distance between two vanes is very near to 3%, The full procedure is, firstly, to
rotate the engine until the nearside piston 1s on top dead centre of the compression stroke (i.e., both valves
closed).  Then turn the engine backwards through 5% remembering that it is a “backward-running”
engine, and the lower set ol points (Fig. 4 Service Sheet Noo 1004} should then be just breaking,

If the setting is incorrect slacken off the two long hexagen nuts C which sccure the contact breaker
back plate and rotate the plate until the points are just about to open. Then re-tighten the two
hexagons and re-check the adjustment,



Note that turning the plate clockwise advances and anti-clockwise retards the timing.  Also re-
member the importance of the contact breaker gap, for even a slight variation tends to alter the timing.
{Opening the points advances the timing ; closing them retards the timing).

A rough check of the timing can be made by observing the position of the hexagon nuts Cin the
slots in the contact breaker plate,  They should he approximately ;" to the left of the centre of the slots
and it will be seen that the timing can be roughly set by slackening off the hexagons, with the ncarside
piston on top dead centre of the compression stroke, ensuring that they are in the approximate centre of
the slots and then re-tightening after turning the contact breaker plate approximately %" Lo the right,

Clutch.

Should it he necessary at any time o increase the
spring tension on the clutch pressure plates, access to the
spring nuts can be obtained through the primary drive oil
level and filler plug. It should, however, e borne in mind
that adjustment of the clutch springs should only be
necessary after a very considerable mileage or if clutch slip
is occurring, and before any alteration to the spring tension
is made ascertain that the clutch cable is correctly adjusted,
as indicated by approximately 17 of free movement at the
end of the clutch handlebar lever, as in Fig. 22, The inner
cable must be quite free and not binding duce to frayved wire
or other causces.

To adjust the cluteh springs take out the oil level
and filler plug and turn the engine gently until one of the
three nuts can be seen threugh the hole, then with a forked
screwdriver serew in the nut very slightlv: sav a quarter to hall o tarm. Revolve the engine again
until another nut shows and repeat the operation and again for the third nut, but great care must be
taken to ensure that each nut is adjusted exactly the same amount, otherwise the plates will be distorted
and clutch drag liable to occur.

Cluteh slip can sometimes be detected by means of the kick-starter, for the slip can be felt if the
pedal is depressed and the engine fails to turn over. It can also be detected when climbing hills under
load by high revving of the engine with loss of pulling power.

Because cither elutel slip or cluteh drag (failure to free the drive completely) is occurring, do not
jump to the conclusion that the ciutch springs require adjustment.  Instead make sure that the clutch
cable itself is quite frec in the outer casing and that it is not damaged in any way.

Checking Oil Level in Primary Drive.

This is done by leaning the machine over slightly towards the left hand side, when, if the Tevel s
correct, oil will start to run out of the filler plug hole. I the level is low then oit should be added up to
the bottom edge of the bole and the plug replaced.  For the correct grade of oil refer to the oil recom-
mendation chart in your instruction hook.



Adjusting Clutch and Throttle Control Cables.

Adjustment of both these cables may be necessary after a short initial mileage on the machine as
outer casings are Hable to contract.  Adjusters are situated behind the headlamp and in front of the
steering column, but do not attempt to carry out adjustment to either cable unless there is a definite
necd.  There should be just perceptible play on the clutch lever when the machine is at rest to ensure
that the cluteh operates properly,  If there 1s no playv on the lever then the cluteh s liable to slip when

the machine is under load.,

The throttle cable should enly be adjusted if there is

a time lag in the operation of the throttle, as indicated by a

delay in response when the twist grip is turned towards the

ricder.

To carry out adjustment take out the screw below the

headiamp rim and lift the headlamp forward and upwards

from the bottom, lilting it clear of the lip which retains the
top edge. it is necessary to place the lamp to one side it
can be disconnected by twisting the black bakelite retainer
anti-clockwise and by taking out the small parking light

bulb which is a press fit into the reflector.

The cleteh cable adjuster will be seen on the thicker
of the two cables which carry adjusters, the thinner one Pig 24
being the throttie cable.  1f the cluteh cable is too slack Adjusting the Cluteh Cable also Thrattley
release the locknut, serew out the adjuster as required and
restighten the locknut, but take care to see that there is

slight movement on the cluteh lever. The same procedure

is adopted with the throttle eable if play has to be taken up.

It it is necessary to adjust the position of the throttle to provide a better tick-over, then this
operation is carried out by means of an adjuster on the carburetter itself.  This is deseribed in the next

section.

Before replacing the headlamp make sure that the cables are in the centre of the steering tube and

not to the side of the steerning column,

To replace the headlamp, engage the top edge of the rim over the lip on the front shield, press the

lamp well home and serew in the serew at the base of the rim.



Throttle Control.

To adjust the throttle for tick-over, lift the dual seat to gain access to the screw on the right hand
side of the carburetter. (14 Tig. 28). By screwing this in clockwise the throttle slide is raised to provide
a faster tick-over or lowered to slow down the tick-over speed. The best throttle opening is that which
gives an even but not teo fast tick-over and is also suttable for starting the engine with the twist grip

completely closed against the stop.

Front Brake Cable.
The front brake cable has an adjuster situated on
the Teft hand side of the machine and on the front edge of

the fork tubes.  (See g, 24).

Care should be taken when adjusting to sce that the
brake dees not bind.  The handlebar lever should be quite
free and should have a dfree movement of approximately

1" when measured at the tip of the lever.

To adjust, undo the locknut and screw the adjuster

in or out as necessary, bearing in mind that serewing out will

take up the slack in the cable and screwing in will provide
Ly 24 more slack. Do not omit to re-tighten the locknut after

the correct adjustment has heen obtained.

Rear Brake.

The rear brake is foot-operated by cable conncection

and there is an adjuster situated to the rear and underneath

the pillion passenger’'s left hand footboard.  (Fig. 25).

The adjustment is correct if the brake pedal is approximately

e
14" from the foothoard when the brake is applied.  If the % ‘ =
pedal comes too close to the feotboard, undo the locknut | "
on the adjuster and screw the adjuster ont as necessary. =
" ~

Then re-tighten the Jocknut, and make certain that the

brake is not binding.

IFig. 25 Rear brake adjustment.

Changing the Wheel.
In the event of a puncture, the wheel affected will have to be removed for the puncture to be
repaired, or for the wheel to be changed if a spare wheel is carried. The procedure for removal of the

wheel will be described assuming that a spare wheel is carried on the machine,



Release the lightning fastener round the spare wheel cover, take off the two nuts securing the rear
carrier and spare wheel and slicken the two bolts sceuring the rear carrier af cach side of the dual seat,
Lift up the carrier and take off the spare wheel, then remove the cover and place the spare on the ground
next to the wheel to be changed.

In the case of the rear
wheel, with the machine on the
stand, slacken  off the three
wheel nuts so that they can
finally be removed by hand, but
do not remove the mts com-
pletelv, Now take the machine
off the stand and lean it over
towards the left hand side so that
it is resting on the extreme end
of the stand leg.  (Fig. 26).
Thiz should be done gently to
ensure  that the machine does
not fall over, although 11 will
balance  quite  ecasilv  in this
position.  Now stand astride the
rear of the machine and apply
slight pressure so that the rear

tyre is raised slightly off the
ground. Take off the three

IYig, 26, Changing a whecel,

wheel nuts and  remove  the
wheel | pick up the spare wheel, place it in position with the deeper side of the wheel against the rear
drive  (that is with the valve on the right hand side or uppermost), serew on the three nuts until the
counter-sink is gripping the wheel slightly and raise the machine upright. Place it on the stand and
securely tighten the three nuts a little at a time. Do not tighten one nut completely since this is liable

to tilt the wheel on the stub axle.
Always make sure that the three nuts are securcly tightened.

In the case of the front wheel the procedure is the same but do not in any circumstances take the
three wheel nuts off completely ; simply slacken them off so that thev can be finally removed with the
fingers.  Again, take the machine off the stand and lean it over towards the teft hand side, resting on
the edge of the stane leg. Then go round the machine to the right hand side, hold the handlebars and
press slightly awayv so that the front tyvre s slightly off the ground and pressure on the wheel is released.,
Take off the three nuts, pick up the spare wheel and place it in position on the hub, this time with the
valve next to the hub eor brake drum  (that is on the left hand side of the machine), screw on the three
nuts, again tightening each one a hittle at a time and when the wheel s gripped sufhciently to locate it
raise the machine npright, place it on the stand and finally tighten the three wheel nuts securely.

Note that the front wheel 1s fitted with the valve on the left hand side and the rear wheel is fitted
with the valve on the right hand side of the machine.

Valve Clearance Adjustment.
This 1s commonly known as tappet adjustment but the name does not properly apply in the case
of the Scooter engine because the adjusting pins are mounted above the valves at the end of the valve

rockers, and not on the tappets themselves.



A certain amount of clearance or lest motion in the valve operating mechanism is essential to ensure
that the valve hewds close properly on their seats and provide a gas-tight joint.  The clearance of 005"
lor both inlet and exhaust valves is most critical and the Scooter engine is unlikely to run efficiently it
there is any deviation from the standard scttings.

The procedure for checking and adjusting (which can be carried out with the valances in position)
iz first to raise the dual scat and then to detach the sparking plug leads by placing the first two fingers
of the right hand bencath the plug terminal and pulling upwards with the thumb against the rocker
cover.  Next remove the twe nuts which hold the rocker cover in position, swing the petrol tap support
bracket to one side and take off the steel and fibre washers from the two studs.  The rocker cover can
then be removed but care must be taken or the joint washer may be damaged,

Turn the engine by means of the kick-starter or by rotating the rear wheel with top gear engaged
until Valve No. 1 (sce diagram) is fully open. Valve No.f will then be in the correct position for checking
its clearance. Cheek all the valves in this way in accordance with the table below by means of a 005"

feeler gauge inserted between the end of the valve stem and the adjusting pin on the rocker.

How to sct the valves for cheeking clearances.

When No. 1 Valve is fully open check Noo 4 Valve,

2 3
" " - b2 " 3 Y 1 " "
3 2

Note that this operation must he carried out when the

engine 1s cold.

When re-assembling make sure that the washer is in
good condition before replacing the cover. Use a new one
if in doubt, Carcfully locate the cover over the two rocker
box studs and press it gently down making sure that the

washer lias not been misplaced.  Place the two fibre washers

and then the steel washers in position over the studs, swing

the petrol tap support bracket over the left hand side stud
and screw on the two {7 nuts,

Both nuts should be tightened a little at a time to ensure that the cover is not distorted and it may
also e necessary to support the petrol tap bracket to see that this is not twisted out of position for this
will alfect the opening and elosing of the petrol tap.

Sparking Plugs.

It is essential for the efficient functioning of the engine that the sparking plugs are cleaned period-
ically at about 5,000 mile intervals and the gap between the plug terminals checked.  Cleaning is best
carried out by a garage having the proper equipment, the charge for this work being very moderate.

The plug gaps can be checked and reset by the owner-rider, however.  To do this remove the plug
leads and unscrew the plugs with the spanner provided in the tool kit.  When lifting the plugs out be
very carcful not to drop the joint washers as they will be impossible to retrieve withont removing all
the valances and the ducting round the engine.

The plug electrodes should be bright black in appearance and not fouled with oil.  1f they arc whitish
in appearance it is an indication of weak mixture and the cause of this should be ascertained and he
climinated. In general it can be said that weak mixture can only be caused by a partial stoppage in the
carburetter, nsually in the main jet. Correct spark plug setting is -018" 0207 and the setting should always

be corrected by bending the outside electrode [ in no circumstances should the centre electrode be moved,



When replacing the plugs see that the copper jointing washers are in position, insert the plug very
carciully through the hole in the shrond, serew in with the fingers and finally tighten with the plug spanncr.
When replacing the high tension leads and plug terminals make sure that the lead from the right hand
coil is placed on the right hand side spark plug, and the one from the left hand coil on the left hand side
spark plug.

Cleaning the Carburetter.

[t is sometimes necessary to dismantle and to clean the carburetter to remove anv foreign matter
that may have found its way through the two filters, or to remove moisture whicl is certain 1o accumulate
sooner or later. Thix is an operation which can be done without removing the valances, though the work
wiil be simplified if it i< carried out when the valances have been removed for some other operation,

Assuming that the operation is to be
carricd out without removing the valances
firat turn off the petrol at the tap.
Remove the nut from the left hand
side rocker box stnd this being the one
which retains the petrol tap Dbracket.
Lift the bracket up and swing it to
one side eut of the way, Now, with a
short screwdriver slacken off the screw
{29 Fig. 28) on the left hand side ol the
carburctter  which  scenres the  banjo

unicen on the end of the petrol pipe to the
float chamber,  Be very careful when
Iifting the screw out not to lose the fibre
washers cach side of the banjo union and
not te damage or drop the cvlindrical
gauze filter inside the union,

Place the screw, washers and gauze
filter carcfully on onc side.

Unscrew the two (7 nuts and washers
seeuring the swan neck manifold to the
cvlinder head and carcfully work the
carburctter complete with manifold off
the studs, It 1s somcetimes considered
casier to remove the manifold from the
studs and to unscrew the banjo union

afterwards but this 1s a matter of choice.

Starter Slide Control ol Carburetter Bowl,

I . .
2. Brarket for Control tod, CGasket., [lie carburetter can now be lifted
3o Cover Pliate Serew, Matn fet. . .

1. Cabbe Adjuster Tneulsion Tube. up and out of the engine shields for
}

a. 0 Leckout for Cable Adjuzter, Air Intake Gaure ’

6 Cover Plate, Cover far Adr Intake Gae, removal of the float chamber, cte., for

7. Rpring. Maiu slide Cover Serew 2]

8. wtarter Rlide. Filter Elbow Washeer, N P - - H. stances it is

R e A i Elose cleaning.  In nermal circumstances it is

I, Clamping Serew Filter Elhow, . s e . - S, - P

N R Filter Pl Warsher, enly necessary  to remove  the  float

12 Carlburetter Body, FFilter Plug. g.. . . . : .

{4, Spring, Throotle Adjustieat Serew Pligzing Seresw. (,hd[ﬂl)L[ dﬂd l)()“"’"lhl_\- ﬂl(— Pll“t d,[]d
Lo Throttle Adjustiment Serew Clanping Serew Nt - . — ~:

15, Sl -cnming ot Split Pin, main jets. (15 and 20, Fig. 28).

16, FFluat. Spring for Tickler,

17, Carlmretter Bow] serew 120, Tiehler Stem,

Tnserew  the two small 37 pins

IFig. 28, The carburetter., (17, Fig. 28) one on each side of the



float chamber and remove the float chamber complete with the nylon float. Be very careful not to damage

the paper gasket which will be found between the float chamber and the body of the carburetter.

The float can now he lifted out and the chamber eleancd thoroughly of any accumulation of water
or foreign matter.

If the jets are to be removed, the screwdriver should be in good condition. Never nse one which
15 badly worn and which can shp and possibly shave off a portion of the jet.

Unscrew the jets by means of the serewdriver (they have normal right-band threads and are
therefore unscrewed anti-clockwise), and blow out any loreign matter. Do net in any circumstances
use a piece of wire to poke a jet out. The pilot jet (15) is situated at the corner of the body and the
main jet (200 in the centre.

Having cleaned the jets they should be replaced, again taking extreme care not to shave a portion
of the jet away by allowing the screwdriver to slip since any portion of metal may be jammed in the jet
aperture.

If the paper gasket between the float chamber and the body of the carburetter has been damaged,
it should be replaced with a new one.  Place the gasket in position, see that the nylen float is correctly
positioned in the float chamber and replace the chamber, serewing in the two small {7 serews. Make

sure that these are tight before replacing the carburetter.

To reconnect the carburetter, place the screw with the small fibre washer against the smaller diameter
of the banjo union, insert the eylindrical gauze filter, then place the larger fibre washer in position and
screw up on to the float chamber, finally tightening with a screwdriver.  Now work the carburcticr
down into the aperture and gently in position over the two studs,  Again, care should be taken to see
that the gaskets arc in good condition.  Replace the two }” nuts and washers, tightening cach one a
little at a time so as not 1o distort the manifeld joint face.  Replace the petrol tap support bracket over

the left hand side rocker box stud and replace the 17 nut.

Rear Chain Adjustment.

The total up and down movement ol the rear chain
should be'}”. This can be checked by taking out the in-
spection plug situated half-way along the case towards

the top.

When adjustment s necessary, slacken the locknut

on the stud projecting from the lower cdge of the case,
and screw the stud in or out as required.  Screwing in will
tighten the chain and screwing out will stacken it

Fig. 29, Rear chain adjnster,

" Printed in England bv Buckler & Webb I.id,, Bfrtﬁfngh;m. 3



ScCOOTER SERVICE SHEET 1009

Printed Jan. 1960

250 c.c. O.H.V. TWIN CYLINDER SCOOTER

REMOVING AND REFITTING FRONT MUDGUARD
AND LEGSHIELD ASSEMBLY AND STEERING HEAD TUBE

If the steering head tube is to be replaced, for example after accident
damage, it is first of all necessary to remove the front mudguard and legshield
assembly. Proceed as follows.

Remove the front forks as described in Sheet No. 1010. Disconnect and
remove the battery or batteries, {cllowed by the headlamp unit. Remove
the single screw on either side of the instrument panel, which holds the panel
to the legshield. The panel can remain loosely in position, Take out the
four screws underneath the mudguard, which hold the headlamp cowl in
position and remove the cowl. Disconnect the horn wires.

Remove the left and right hand chrome beadings, take out the screws
holding the mudguard and mudguard extensions to the legshield and foot-
boards and remove the mudguard and extensions. Remove the brake and
gear change pedals and slacken off the foot board. After the bolts holding the
legshicld to the frame and foot board are taken out (those fastened to the
frame are at the back of the shicld just below the instrument panel) the shield
can be removed.

Remove the carth wire from the frame and disconnect the head tube by
taking off the four nuts from the studs that pass through the tube clips and
driving the studs out of the clips. The legshield bracket will come away with
the top stud. Draw the head tube complete with clips up and out of the
frame tubes.

Re-assemble in reverse order, but do not tighten the top head tube stud
until the legshield 1s bolted in position and take care that the beadings are in
position before finally tightening the panels.



SCOOTER SERVICE SHEET 1010

Printed Jan. 1960

250 c.c. O.H.V. TWIN CYLINDER SCOOTER
DISMANTLING AND RE-ASSEMBLY OF THE FRONT FORK AND WHEEL

To withdraw the front fork from the steering column, sufficient clearance must be obtained at the front
of the machine to allow the fork to be drawn out and downwards. This clearance can be obtained by
placing the machine on a trestle with the wheel projecting over the end, or by placing blocks under the
centre stand to give at least 6" clearance beneath the tvre.

If a windscreen is fitted, take off the two bolts and nuts which pass through the windscreen pillars and
the handlebar cover, and remove the windscreen and the handlebar cover.

Disconnect the brake and clutch cables from both handlebar levers by pulling out the outer casing
nipple and releasing the inner wire from the lever. Disconnect the front brake cable from the brake cam
lever by pulling out the split pin and clevis pin, and then unscrew the brake cable adjuster from the
aluminium sliding member.

. Slacken off the two twist grip screws and take out the two small screws holding the dipper switch to
the handlebar. Slacken the pinch bolt * C' {Fig. 32) in the handlebar clip.

Remove the front wheel by taking off the three wheel nuts. Now take off the two large hexagon nuts
" A’ (Fig. 32) on the top of the steering column, which have normal right-hand threads, and lift off the
handlebar steering lock plate * B’ (Fig. 31) and dust cover ' C’. Take careful note of the way in which
the plate is fitted against the stop plate on the steering head tube. Carefully prise out the long key ‘D

from the column.

Now draw the fork down, at the same time holding a picce of clean rag to catch the balls which will be
released from the lower race.

Complete Dismantling of the Fork

Where the fork is to De
completely dismantled, such as
for replacement of one which has
been damaged in an accident,
proceed as follows.

Remove the cap ‘A’ (Fig. 30)
on the hub; this has a left-hand
thread and wmust therefore be
unscrewed in a clockwise direction.
It will be nccessary to apply
the bhrake by using a picce of
tube over the brake cam lever.

The bearings are a press fit
into the brake drum and on to the
hub spindle, and in some cases it
may be necessary to use an
extractor to draw the drum and

Fig. 30. bearings off the spindle (tool
Front Hub (exploded) No. 61-5033). Flatten the tab




Service Sheet No. 1010 (contd.)

washer ' B’ which will be seen under the spindle nut ' C ' and unscrew the nut in a normal anti-clockwise
direction. Take off the tab washer and draw the brake drum complete with bearings off the spindle.

Examination of the drum will show that there is a large bearing * D’ on the inner end of the shell
adjacent to an cil seal * E * which has the lip tacing towards the bearing. On the outer end of the shell is a
smaller bearing ‘ F ' and there is a distance piece * G * between these two bearings.

Remove the brake shoes by prising them from the brake cam and the fulcrum pin, noting that the shoes
are fitted with the narrow side towards the brake back plate and that there is a distance picce * H '’ on the
cam spindle between the shoes and the back plate.

To release the lower member from the fork, unscrew the two domed nuts * E * (Fig. 29) at the lower end
of the member. The front nut is removed with a spanner using a screwdriver to hold the slotted end of the
damper rod. In the case of the rear or fork spring nut, no screwdriver will be necessary.

With the two domed nuts removed the lower member can be drawn off the two fork tubes. The two
shouldered washers ‘ IF *, one on the spring stud and the other on the damper rod, may come away with the
lower member, but in any case they should be removed and kept until ready for re-asserably. The spring can
be removed by unscrewing the bolt and washer at the upper or crown end of the fork: this will release the
spring complete with the bottom and the top scrolls.

To take out the damper, unscrew the disc valve ‘G’ in the end of the tube and draw the damper out
complete with washer and nut at the top.

The dust cover can be removed by taking out the centre bolt and elongated plate which locates
between the two fork tubes on the fork crown.
L)

The brake cam lever can be released by unscrew-
ing the nut on the lever and the cam can then be
drawn through the lower member. The fulerum pin
is a press fit in the lower member and should not be
removed.

If the hub spindle is to be removed it will be
necessary to flatten the tab washer on the outer end
of the spindle, unscrew the nut and then heat the
aluminium sliding member in hot water before
tapping the spindle through towards the brake drum
side. Note that it is located by two flats.

Hub Bearings

The larger of the two bearings is fitted from
inside the drum with the oil seal between the bearing
and the brake shoes, the lip of the seal being towards
the bearing. The smaller bearing is fitted from the
outer end of the hub shell (i.e., the locknut end) with
the distance piece between the two bearings.

Head Bearings

The bottom steering head cone is a press fit on to
the fork stecring column and the bottom cup is a
press fit on to the outside of the steering head tube,
the top cup being a press fit into the tube.  There are
28 steel balls in each head race. A broad rubber
band is employed on the lower race as a dust excluder.

When the head races are to be renewed (this 1% .
possible without removing the head tube or legshield Fig. 31.
from the frame), the bottom cup should be removed Front Fork (exploded)



Service Sheet No. 1010 (contd.)

from the head tube by tapping it with a suitable punch round the outside edge.  The top cup can be removed
by driving it from inside the tube, again using a suitable punch or drift. Replacements should be pressed on
and into the tube; make sure that they are set squarely before being driven well home.

Front Fork re-assembly

Assuming that a new fork is heing built into the machine, first slide the dust cover over the two fork
tubes and secure with the centre bolt, washer and long steel plate. Pack the damper tube with as much
*“ Jetlube "’ grease as it will hold (an old cyele pump will be found useful) slide the damper rod, nut and
washer end first and screw in the disc valve at the lower end of the tube. Now slide the fork spring up the
other tube, secure with the bolt and washer through the fork crown, and replace the two shouldered washers
on the damper rod and spring stud so that the smaller diameters are at the bottom.

Screw service tool No. 61-3018 on to the end of the damper rod, but do not lock tightly, otherwise
difficulty may be experienced in removing the tool. Guide the service tool through the lower member, at
the same time guiding the fork spring through the other side. When the service tool is through, draw the
damper rod and the stud on the end of the fork spring scroll through the lower member, so that the domed
nuts mav bhe fitted.

Remove the service tool from the damper rod and screw on the domed nut, holding the damper rod
with the screwdriver through the nut, and then refit the other domed nut to the spring stud.

. Pass the brake cam spindle through the distance piece with the chamfered side towards the head of
the brake cam, piace the brake lever on the outside and screw on the washer and nut. Pass the main spindie
(if removed) through the lower member, having first heated the member in hot water, and locate it by means
of the two flats. Replace the tab washer and screw on the locknut, turning the tab up on to the nut.
Replace the brake shoes with the narrow portion of the shoe next to the aluminium lower member,
This can be done by holding the shoes with the springs fitted in a V formation, then fitting them over the
fulerum pin and brake cam by pressing outwards and downwards against the lower member.

Slide the brake drum into position over the spindle, refit the tab washer and the locknut, turning the tab
up on to the locknut when finally tightened.

The fork will now be ready for refitting to the steering head tube,

Grease both cups on the frame and apply 28 balls to the
lower cup; make sure that the rubber dust excluder is on the
bearing but high enough not to interfere with the fitting. Slide
the fark column up through the bearing and then, supporting
the fork, place 28 balls in the top bearing and refit the top
cone and dust cover. Replace the long key in the fork
column, slide the handlebar into position over the key and
screw on the two top locknuts by first screwing the lower nut
‘B’ (Fig. 32) down until the stcering head adjustment is
correct ; it should be free to revolve without any appreciable
up or down movement. When the adjustment is correct,
tighten the top locknut * A’ and retighten the clip * C’ on
the handlebar,

With the races assembled, draw the rubber dust cover
down on to the fork crown and replace the hub cap by
screwing in anti-clockwise.

Slide the twist grip over the handlebar, replace the )
front brake and clutch cables and refit the dipper switch Fig. 32.
and horn button by screwing in the two small screws. Steering Head Adjuster.



Service Sheet No. 1010 (contd.)

Make sure that all cables and controls pass down the front of the steering head and do not allow an
acute bend above the instrument panel, as a cable in this condition may foul the stop plate. Connect
the front brake by screwing the cable adjuster into the lower member and refit the clevis pin in the
brake lever. Do not forget the split pin and do not omit to re-tighten the lock nut on the brake adjuster.
Replace the wheel and check the wheel nuts when the tyre is on the ground.

Check that all controls are correct before replacing the handlebar cover and windscreen,
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CHANGING BRAKE SHOES

After a very considerable mileage it will be necessary to replace the brake shoes, and this can be done
without dismantling the hubs.

Rear Brake

To change the rear brake shoes first lift the machine off the stand so that the rear wheel is clear of the
ground and place a small trestle or block of wood under the rear cross member of the frame.

Remove the rear wheel by taking off the three hub nuts and take out the single countersunk screw which
holds the brake drum to the stub axlc and draw off the drum.

With a screwdriver or similar tool unhook the springs from the shoes, taking carcful note of the way
in which they are fitted and remove the shoes.  To refit, place the leading shoe in position on the fulcrum
pin and cam, this being the shoe at the top locking from the right-hand side of the machine, and hook one
spring into the hole nearest the brake cam.

Now obtain a piece of strong cord and tic it into a loop approximately 1" diameter; place the
trailing shoe which is the lower one, in position, slip the loop of cord over the lower end of the
spring and using a screwdriver as a lever through
the other end of the loop expand the spring until
the end can be pressed into the hole in the lower
or trailing shoc. This will now hold the two
shoes in position.

Pick up the remaining spring and hook it
into the hole in the trailing shoc nearcst the
fulcrum pin, so that the loose cnd is uppermost,
and, again placing the cord over the hook and
using the screwdriver as a lever, expand the spring
until the loose end can be hooked into the leading
shoe. Now remove the cord.

As the rcar brake cable mav have been
adjusted to compensate for wear on the brake
linings, it will now be advisable to slacken off the
cable by screwing the adjuster in before refitting
the brake drum. After refitting the druom and
screwing In the single countersunk head screw,
replace the wheel, secure the three wheel nuts,
spin the wheel to make sure that the brake is not
binding and re-adjust the cable as necessary.
Make sure that the locknut on the adjuster is )
tightened sccurcly after the correct adjustment Fig. 33.
has been obtained, IFitting Rear Brake Shoe Spring,
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Front Brake

The presence of the stub axle makes the procedure for the front brake somewhat different from that

for the rear,

Raise the front of the machine so that the front wheel is clear of the ground by placing a block of wood
approximately 2" thick underneath each leg of the centre stand. Remove the front wheel by taking off

the three wheel nuts.

Apply the front brake and remowve the hub cap by unscrewing in a clock-wise direction; it has a left

hand thread.

Beneath the cap will be seen the wheel lock nut and a tab washer; flatten the tab on the washer and

unscrew the locknut in the normal manner, which is anti-clockwise.
and draw off the brake drum complete with bearings and oil seal.

Take off the nut and the tab washer
{Service tool No. 61-5033.)

Now, using two screwdrivers, prise the shoes up and away from the pivot bolt and brake cam.

To re-fit. Hold the two shoes with the springs fitted, open
them to form a V and press them down and over the pivot pin and
brake cam, making sure that they are fitted the correct way
round, which is with the narrow portion against the brake
back plate.

Slacken off the brake cable by screwing in the adjuster
on the lower member, refit the brake drum with the tab washer
and lock nut, turning over the tab washer after the nut has been
secured, Screw in the hub cap by turning in an anti-clockwise
direction and refit the wheel, finally resetting the brake cable
adjustment. After spinning the wheel to ensure that the
brake is not binding.

Always make sure when removing wheels that they are
fitted the correct way round, which is the rear wheel with the
valve on the right hand side of the machine and the front wheel
with the valve on the left. If the wheels are incorrectly fitted
the alignment will be affected.

Fig. 34
Front Brake Adjuster.
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REMOVING AND REPLACING THE PETROL TANK

Removal

It is somctimes necessary to remove and clean a petrol tank where foreign matter such as dirt or water
has got into the fuel. When this is necessary, turn off the petrol at the tap and then disconnect the lower
end of the petrol pipe where it is coupled to the carburetter by taking out the screw, being careful not to
lose the two fibre washers, or the gauze filter, which is fitted inside the banjo union. Remaove the one 7 nut
which secures the petrol tap support arm to the left hand rocker box stud and swing the bracket clear of the
stud.  Slacken the bolts at the top of the silencer where it is secured to the petrol tank and silencer bracket
and after releasing the clips securing the silencer to the exhaust pipes, swing the silencer clear ot the pipes.
The rear mudguard must also be removed. This is sccured by two }” bolts and nuts to the cross member
between the two vertical frame tubes and two bolts and nuts to the rear petrol tank and silencer bracket.
Take out these bolts and remove the mudguard downwards and out.  Take off the single nut and shakeproof
svasher which secure the rectifier to the framic and place the rectifier carefully out of the way.

The rear damper unit must be removed completely by taking out both the upper and lower pivot pins,
one through the double brackets on the dual seat carrier and the lower one through the rear drive unit.

The petrol tank itself is secured by three shouldered bolts with nuts, two at the front and one at the rear.
Take off the nuts, which also have spring washers and large plain washers, pull out the holts, remove the
rubber buffers, swing the rear bracket out of the way and drop the petrol tank down and out of the frame,
taking care to sce that the petrol pipe which is still attached does not hook itself round the frame cross
members.

Replacement

The procedure for refitting the petrol tank is the reverse of removal, but first place the tank in position
underncath the dual seat carrier so that the two lugs at the front are resting on the brackets between the
two vertical members of the frame and the rear lug on the tank is resting on the bracket provided for support-
ing the petrol tank, the silencer and the mudguard.

When the tank is in position, see that the petrol pipe is frec to be coupled to the carburetter, and place
each of the plain }” thick rubber buffers between the lug on the tank and the lug on the frame. Now fit
onc of the special shouldered rubber buffers underneath the lugs on the frame, press the special shouldered
bolt down through the petrol tank bracket, place the large diameter steel washer against the lower rubber
buffer, then the spring washer, and screw on the nut. Repeat this for each of the three mounting points,
leaving the nuts finger-tight until assembly of the three mounting points has been completed.  Now secure
the three mounting bolts and nuts until the nuts are tightened against the shoulders on the bolts, No
difficulty will be experienced here providing that the special shouldered rubber washers have been correctly
fitted with the shoulders inside the brackets provided on the frame and on the rear bracket. Now refit
the mudguard by inserting the four }” diameter bolts and nuts, two at the front and two at the rear.  Refit
the exhaust pipes into the silencer and sccure the clips, replace the rectifier on its bracket, making sure that
the shakeproof washer is in position under the nut, replace the damper unit with the spring uppermost and
finally reconnect the petrol pipe to the carburetter, taking carc to scc that the gauze filter is inside the
banjo union, and that the small fibre washer is between the head of the serew and the outside face of the
union with the larger diameter fibre washer between the banjo union and the float chamber of the carburetter.
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250 c.c. O.H.V. TWIN CYLINDER SCOOTER
CHANGING SPEEDOMETER OR SPEEDOMETER CABLE

If it is necessary at any time to change the speedometer head or the cable, the following procedure
should be adopted. When the cable is te be replaced, disconnect the cable at the rear brake drum under-
neath the swinging arm by unscrewing the outer casing union nut and pull the inner cable out of mesh with
the drive. When only the head is to be changed it is only necessary to remove the cable clips to obtain
sufficient slack in the cable for the instrument panel to be lifted up.

Take out the headlamp screw and lift the headlamp up off the lip on the top of the nacelle and disconnect
the leads by turning the black bakelite ring in an anti-clockwise direction. Pull out the parking light bulb
and place the rim and reflector on one side.

Now take out the two bolts holding the handlebar shroud and windscreen, when this is fitted, and lift
the windscreen and shroud clear of the handlebars.

, Slacken off the two screws holding the twist grip and remove the front brake and clutch cables from the
levers on the handlebars by pulling out the outer casing and releasing the nipple from the lever. Take out
the two screws holding the dipper switch and horn button to the left-hand side of the handlebar.,

When all the cables are clear of the bars, slacken off the pinch-bolt on the handlebar and undo the two
large nuts on the top of fork column. Lift the handlebars from the forks, then slide the twist grip off the
end of the bar and place the handlebars to one side. Lift the steering stop plate off the fork column
and take out the two screws at each side of the instrument panel these being just underncath the panel in
the rear portion of the leg shield.

With a Phillips screwdriver take out the two small Phillips screws in the centre of the ignition and
lighting switches and lift the two knobs off the switches. Then undo the two squarc nuts securing the
switches to the panel and push the switches through to the underside of the panel.

The instrument panel can now be lifted up and by twisting slightly can be worked clear of the stcering
lock plate on the back of the steering head tube. It will only be necessary to obtain sufficient clearance to
get at the speedometer cable union nut.

Unscrew the nut and pull the inner cable clear of the speedometer head.

When the cable is to be replaced, the old one should be drawn out and the replacement threaded through,
then recoupled to the speedometer and reassembly can proceed.

If the speedometer head is to be changed, unscrew the nut holding the bracket on the underside of the
speedometer head, take off the bracket together with the speedometer bulb and lift the speedometer head up
through the top of the panel. The replacement head is then fitted in the reverse manner, but care should
be taken to see that the bracket is positioned in such a way that the bulb will illuminate the speedometer
through the small pancl in the speedometer head.

Re-assembly

Having fitted the replacement speedometer head or the cable, refit the ignition switches by screwing
on the square nuts, making sure that the switches are correctly located in the D shaped holes, and if any of
the cables have been pulled through the steering aperture in the panel, make sure that they are replaced
ready for the panel to be lowered into position. Now ease the panel down over the steering head stop plate
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and into position, making sure that the two brackets on the underside of the panel lie between the rear
portion of the leg shields and the front panei and that the panel fits over the top edge of the leg shields and
is also clipping over the plastic beads round the outer edges of the leg shields. Insert the two screws under-
neath each side of the instrument pancl and secure.

Place the steering stem stop plate over the stem, making sure that it is fitted the correct way up so that
it cngages properly on the stop plate on the back of the steering head. Place the handlebars in position
over the steering column first sliding on the twist grip. Replace the two large nuts on top of the handlebars
and adjust the head bearings, finally tightening the handlebar pinch-bolt.

Reconnect the front brake and clutch lever cables to the levers and refit the dipper switch and horn
button by screwing in the two small screws.  This operation will be facilitated if the lower screw is engaged
in the hole shghtly before refitting the top one.

Replace the lighting and ignition knobs over the flats on the switches and secure with the two Phillips
screws with the dished washers underneath the heads of the screws.

See that all the cables are located down the front of the steering column and that there is not any excess
loop in the cables which might foul the stop plate on the steering column,

Reconnect the bakelite headlight coupling by turning in a clockwise direction and press in the parking
light bulb. Place the headlamp over the lip on the top of the nacelle and push it well home before securing
with the screw at the base of the rim.

. Check the operation of all the controls and refit the handlebar shroud and the wind shield. Finally
recouple the speedometer cable at the rear wheel.
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250 c.c. O.H.V. Twin Cylinder Scooter
fitted with Lucas SAF Alternator

Introduction and Testing Procedure

Cable Colours /

GreeniBlack

Green/Yellow

} Green-\White

General Description

Designed specially for enclosed engines where fan cooling is necessary, the 3A17 alternatoer consists
ol i conventional, RML3 tvpe, wound stator for bolting te the engine crankcase but its RM15 fype
totor is cast integral with the engine flywheel. This has cooling fins cast in its external surface while
an inertia ring is serewed to its periphery. When the engine is fitted with an electric starting motor,
a starter ving gear is substituted for the inertia ring.  There is a 6 volt and 12 volt version of this
unit.  Two particular applications of the AT alternator concerns the 250 c.c. o.hov, twin cylinder
scooters, which include a de-luxe machine having a starting motor fitted with a starter ring gear.
On the standard machine is fitted a 6 volt 3AF which incorporates an inertia ring, instead of the
AtArter ring gear. ‘

The 8 volt 3AF i rated at 60 watts, whilst the 12 volt unit is rated at 110 watts.
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Output Control

The standard cirenit has the cutput wires from the generator connected by their snap connectors
to similarly coloured wires on the wiring harness and provides the following output control,

Lighting Switch in “OFF” Position

The output is taken from one pair of coils by means of the Green/White and Green/Black wires,
and the remaining coils {Green;White and Green/Yellow wires) are open-circuited,

Lighting in Switch “PILOT” Paosition
Output taken from one pair of coils by Green/White and Green/Black wires as belore and the
remaining coils are on open-circuit.

Lighting Switch in “HEAD” Position

All three pairs of coils are connected in parallel and the maximum output is obtaine:l. Note.—
To provide an increased charging rate with the lighting switch in the “QFF" position, some models
will be found to have the wire joining terminals 5 and 6 of the headlamp switch removed.  ‘This means
that no coils are shorted out in this switch position and the charging rate is slightly increased.

In circumstances where a considerable amount of low speed running is necessary or there are long
periods of parking with the lights on, it is possible to increase the charging rate with the lighting switch
in the “OF1 and “PILOT" positions by connecting the Green/Yellow alternator cable by its snap
connector to the GreenjBlack harness cable and the GreenjBlack alternator cable to the Green; Yellow
harne ss cable.

The Green{White cables should not be disturbed. These alternative connections considerably
increasce the charging rate in these switch positions, and the connections should be returned to standard
for normal conditions of use or long runs.

Owing to the eflects of the above modifications it is essential that the wiring circuit is returned
to standard before checking the charging rates during fault finding.

Emergency Starting

With the ignition switch in the “EMG” position, the battery is not isclated from the alternator
and will, in fact, receive a charge whilst the machine is being run.

This arrangement is also a safeguard against continuous running in the “EMG” position.  The
back pressure of the battery will increase as it is charged, until it is sufficiently strong to affect the
working of the ignition system.  When this happens misfiring will occur, resulting in peor engine per-
formance.  In view of this, always check that the machine is not being run with the ignition switch
continually in the "EMG" position, before testing the system for other faults.

Motor Cycle Trials Events, etc.

When using the machine for trials riding, the alternator can he used continuously in the “EMG”
position without a battery, providing the lead from the main harness to the battery negative terminal
is carthed to the machine, but contact points are lHable to become hadlv burned.

Test Procedure

As the lights and other cquipment are operated on a normal 1).C. cireuit they can be checked by
normal continuity tests with a battery and bulb.

 The following equipment is required to satisfactorily test the charging circuit.  The meters used

shoukld be accurate moving coll instruments.

A.C. voltmeter scale 0-15 volts 1 ohin. load resistance

1).C. ammeter scale 0—13 amps, 12 volt battery and 36 watt bulbs

13.C. voltmeter scale 0-15 volts
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Checking D.C. Input to Battery

Test 1. Ammeter connccted in series with Test 2. Disconnect main lead from battery.

main lead and battery. Connect 1 ohm resistor in place of battery.
Feed ignition coil separately from battery.
Turn ignition switch to [GN position.

@ . EARTHED
TO MACHINE

TEST 2
(=]

TEST 1

EARTHED /

TQ MACHINE

IGNITION

CoiL

(CNIGINAL - SW * CABLE
DISCONNECTED)

s.C. 1 OHM
VOLTMETER LaAD
RESISTOR
I battery is in poor condition or
low state of charge use Test 2.
| Reading Amps. at Reading Volts at
Test  Switch 3,000 r.p.m, Test  >witeh 3,000 r.p.m.
Position | —— Position e
6 Volt 12 Volt 6 Volt 12 Volt
OFF 1.75 (min.) 2.5 (min.) OTF 1.75 (min.) 3.75 (min.)
l PILOT 075 (min.}) 1.3 (min.) 2 PILOT  1.75 {(min.) 3.25 {(min.}
HEAD ‘().5 {min.)  3.25 (min.) ' HEAD  3.25 {min.) 6.0 (min.)

Conclusions from these Tests
Test 1. If meter readings are as stated, the charging circuit and alternator are satisfactory,
No reading ; check the generator.
A low reading can be caused by a faulty battery,
Proceed with Test 2. If readings still low check battery with hydrometer and discharge
tester.
Test 2. If meter readings are lower or higher than values stated, check the generator.
No reading on meter, check the rectifier.
Important
[naccurate readings can be due to faulty wiring, bad connections at the snap connectors or poor
carths.  Make a quick visual check of all connections before proceeding with the tests.
Remember it is no use carrying out Test 1if the battery is faulty or in a low state of charge, if

in doubt proceed with Test 2.
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Testing the Alternator on the Machine,

using an A.C. Voltmeter and I Ohm Load Resistor

Green White

1 phm RESISTOR

CREEN AND “ELLOW

Conclusions from these Tests

Test

Reading Volts at
3,000 . poan.
Resistor Connected B

6 Volt

Voltmeter and

Across 12 Volt

Green: White and
Lrreen. Black

3.25 (ming) 3.5 (miny)

Crreen White and
Green- Yellow

6.25 (min.) 5.5 (min.)

Green/White and
Green; Yellow
fwith Green; Black
connected to
Green: Yellow)

875 (nmun.} 7.0 (min.)

No
Reading

Any one lead and
Generator Stator
(Earth)

No
Reading

Low reading on any group of coils indicates shorted turns.

Zero reading will indicate open-circuit coil.

If all coils read low, partial de-magnetisation of rotor may liave occurred as a result of faulty

rectifier.

A reading between any one lead and the generator stator indicates an ecarthed coil.

Check rectifier, and battery carth polarity hefore replacing rotor.

Replace

stator or locate carth by isolating and testing individual coils,

Note

With the engine running at 3,000 r.pm. (approx.) the output voltages are steady, and even
if the engine is running a few rpam. faster or slower the values stated will be obtained from a goud

Jenerator.
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Rectifier—Bench Testing
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will measure the volt drop across the rectifier plate,

V2 —must be checked when testing the rectifier plate, to make certam
the supply voltage is the recommended 12 volts on load.

It is essential that the supply is kept at 12 volts for these Tests.

Forward Resistance Test
Connect test leads in turn across terminals 2 and 1, bolt and 1, bolt and 3, 2 and 3.

Test 1.

Reading in all positions should not be greater than 2.5 volts.
as short as possible to avoid overheating the rectifier cell.

Keep the testing time
Note.—-If the latter type

of rectifier, which has no terminal markings, is fitted, the same procedure is followed.

The same voltage valucs also apply.

Back Leakage Test

Test 2.

Proceed as for Test 1, and test cach cell in turn, but reverse the test leads.

Reading

on V1 should not be less than 2 volts below the open-circuit reading on voltmeter

No. 2, i.e, 10 volts,

Conclusions from these Tests
I the voltage reading on V1 is more than 2.3 volts, on any cell, it is aged and the

Test 1.
Test 2.

Important

rectifier should be replaced.

[f the voltage reading on V1 is less than 10 volts, on any cell, the rectifier is <horted

and should be replaced.

sefore fitting a replacement rectifier, check the following points:—
1. Check that battery is correctly connected, Positive to Earth.

2. Cheek rectifier visually for signs of damage.

Do not make any adjustment to the nut which holds the clements together on the through bolt.

The efficiency of the rectifier depends upon the correct tension of this bolt,

The tension on the bolt

i sot correctly hefore leaving the works, aned cannot be adjusted correctly in service,
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Checking Rectifier in Position on Machine

GREEN WHITE

LEADS FROM
ALTERNATOR

WD cREEH
LIGHT GREEN

DARK G
. GL
= GAEEN & YELLOw

{ OHM RESISTCR

GRFEN & YELLOW

Voltmeter and Resistor | Reading with Leads
Connected Across ' Connected as Shown
Terminal No. 2 (or centre 7.0 (min.) 6 volt
terminal on latest type) 6.5 (min.) 12 volt
and frame of machine

Procedure
Connect the alternator leads as detailed direct to the recifier terminals No. 1 and No. 3 with all
the other cables dsconnected {from the rectifier.

(Note.—On the latest type rectifiers the terminals are not numbered, so connect the alternator
leads to the outer cranked terminals).

Connect the test leads which must have a D.C. voltmeter with 1 ohm load shunted across, between
carth (frame of machine) and terminal No. 2 {centre terminal on latest tvpe rectifier) when the values
stated should be obtained with engine running at 3,000 r.p.m.

Conclusions from Tests
If the alternator passes its individual test, but it fails on this test it indicates that either the
rectifier is faulty or it is not properly earthed.

Connecting the test leads to the centre bolt will eliminate the possiblity of faulty earth connection.
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Testing the External Wiring Circuit
Using D.C. Volmeter only

1. All cables, including hattery, 1o be connected as normal.
2. Connect voltmeter Red test lead to earth,

Testing Charging Circmit through Ignition Switch
3. Connect Black test lead to No. 2 terminal on rectilier.
4. Switch ignition to IGN position.

3. Battery volts {i.e., six or twelve should register on voltmeter.

6. If there is a zero reading on voltmeter in the above condition, check cireuit back through
ignition switch and ammeter, ete., to the battery.

Testing Emergency Start Circuit
7. Connect Red test lead to earth.
8. Connect Black test lead to distributor C.I3. terminal.
9. Open ignition contacts,
10.  Switch ignition to EMG position.
11.  TBattery volts should register on the voltmeter.
12, Transfer Black test lead to alternator Green/Yellow lead.
13, Battery volts should register on voltmeter.

Note
These tests are to be carried out in the case of “No Charge” or “No Emergency Start’” if previons
tests have been carried out and all is i order.

It is important that both the ignition timing and the rotor timing is correct for efficient operation
of Emergency Start.

Testing the ‘Low,” ‘Medium’ and ‘High’
Charge Positions
Using D.C. Voltmeter only

1. Connect Red test lead to carth.

2. The set, including battery, connected as normal with the exception of the alternator Green!
Yellow cable which should be disconnected at the snap connector under the zaddle,

3. Connect Black test lead to GreenfYellow cable coming from headlamp (e, not coming
from alternator).
With ignition switch in IGN position and lighting switch OFF.

3. Alow voltage (i.e., 1—2} should register on voltmeter,

6. With lighting switch in PILOT, zero voltage should register on voltmeter.

7. With lighting switch in HEAD pesition a low voltage should register on voltage.

Note

Incorrect switching of these cables will cause incorrect charging rates, 1.e., [ailure of Green/Yellow
and Green/Black linking together in HEAD position will resnlt in a low charge rate with headlight
switched on.

[n the case of incorrect switching it is necessarv to check the wiring and the switeh for correct
connections, etc.
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Wiring Diagram 6 Volt Model
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Wiring Diagram 6 Volt Model
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