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HEXKETH MOTOR CYCLEY

10k w-Twin 28]
Fault Diagnosis ; Charging Svstem

TEST EQUIPMENT REQUIRED
0=-20% DC Volimeter 0-5000 rpm Tachometer
=50 AC Voltmeter 0-1000 Ohunmeder
or Sourian 1520402 Maotor tesler

Test 1
Eattery condition checks with 0-20V, DC Voltmeter,

A, Remove L H, side panel.  Fold back baltery positive terminal mabber cover connect negative voltmeter
lead 1o battery negative terminal, Connest positive volimeter lesd (o battery positive terminal.

L Switch ignition OFF,

Battery voltage should be minimum 2.3 volis,

2. Switch igniticn on (ensure Lights, eic., are off)

Eattery voltage should be minimum 11,5 volis.

3, Swiich ipgnition ON engape clecinc starter for five seconds,

Barter voliage (contimuous operation) should be minimum 9.3 volis.

If the above results are mol sitained check bastery electrobyie level, ienminal condition or replace.

IF battery &8 OK charging syvstem should then be checked.

TEST {2) Charging Sysiem Checks

With voltmeter connectod as in test (1) procesd with e following tests:-

A. Start engine and ran at 2000 rpm.  Lights etc., off

Yolmpe indicated should be - minimum 121.8 velis maximum 14.5 volts

£ 00 below 12,8 volis, proceed as follows:= Allernator test (oo load).

Ecquipinent required - 0-30V, AC Voltmeter or Souriau 1520,

Locate the throe aliernator outpul leads (o the rectifier, disconnect the leads.

Connect ong AC Voltmeter lead to one of the alermaior lesds, connect the other voltmeter to one of the
other allernator leads, mn engine sl 1500 rpm Hghts OFF.  AC voltage should be 8 minimum 25 volts.
Fepeat test between second and third aliermator leads. Repeat test between third and first aliernator leads
Voltage readings must be identical in cach test.. if not replace altemator after checking that alternator leads
are not damaged

. IF babow 12.% volis and alternator test (no koad) i good, check rectifier as fodlows:-

Equipment required: 0-100080 Ohmmeter  (Souriam 1520)

To Disconnect Rectifier:-

Locate rectifier positive, nepative and 3 aliernator input leads, connect one chmmeter lead to rectifier earth
lcad Connect other chmmeter bead to each aliensmior |ead in m; nofe reading.  Reverse ochmmeter feads
and repeat test  Inone test, readings should be mero.  In repeat fost, readings should show resistance
readings of cqual value, Remove olimimeler lead so rectifier negative and connect o rectifier positive lead.
Feepeat tests as sbove and note readings as before, I readings in all tests arc not as stated replace rectificer
D, Reconusect rectifier, altermator beads eic.,

HESKETH MOTORCYCLES
[ V-Twin 1981 CHARGING SYSTEM

- Altcrnator inpadt to rectifier

- Bectifier negative (eanh lead)

+ Rectifier positive (batteryfuse) lead

{diagram)

Run engine 1o 2000 rpn. Switch lights ON, voltage indicated should be | minimum 12,5 vols
maximuom L4,8 volis

Il bebow 12,6 volis, check all wiring conneclions and swilches.

HESKETH MOTORCYCLES 1000 V-Twin 1981 CHARGING SYSTEM
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HESEETH MOTORCYCLER

IGNITION TEST SEQUENCE FOR MO SPARKS AT PLUGS

JText ]

Test poind A in dingram, 0= Y AC meter,

Al cranking speed for 5 seconds (plugs out of cylinders) ignition on | Resulis : 200400 volis AC System
(rood.

Test 2

|. Test point A on lower coil 0-200% DX Meter

Swilch Ienition on oily 2-6 valts DC, coil pood

2 Test poant A on upper coil =20V DC Meter

Ewitch ignition on only, 8-12 volis DC. coil good

Test 3

Test point C between white and black leads from pulger unit on roar camshaft.

0-50%, AC Meter,

At cranking speed for 5 seconds (plugs out of cylinders) Ignition. on. Resulis 10-30 volis AT pulser unit

pood, pulser supply circait (in ignition unit) good,

Digpwasis of Ted Results

LIF tast (1) is OK but no spark H.T. Coil secondary circuit U/S. check secondary coil resistance and plug
lesedafcips.

2,00 test { 1) is "kad® but tests (2), (3) are O, control unit is U/S or ignition coils ws: primary resistance bad
= check coil resistance

3.0 test (1) and (2) are "bad® but test (3) is OK, HT, coil primary w's or + feed 10 control unit or coils n's
(ignition switch), check coil primary resistance first.
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400 pes (1) b5 bad, vest £2) OF, but test (3) is b, pulser unit 5 w's or connecior fanlt beiwesn pulser and
contnol vl

Abways check connectors first before replacing expensive componenis,

{w's = unserviceahle)

TIMING SINE

TIMING COVER BEMOWAL

For atlention 1o parts within the timing side the oil should be dmined from the front drain plug only.
(Aliernatively, lean the maching over aboud 20 1o the lef). I the iming case is to be removed il is nol
necessary o remove the fuel lank, silencers, exhanst pipes elc, bul the seal should be unlocked, and the
right hand side cover detachaed.

Remove the right footrest and brake phvot bolis. slacken ihe pillion footrest boll allowdng the foot rest 1o
bang down, IT the ming cover is to be removed completely, the clutch byvdraulic hose must be detached.
To aveid loging hydraulic fluid the pipe banjo canm be blocked off, using a Wmm boll and myloc nul
Altermatively. the clutch lever may be lseld 1o the handlebar with 2 rubber band. In the Bter case, ke cire
when removing the banjo bolt as the fluid will be under slight pressure.

NOTE := Lige new copper washers when refiiting bydraulic unions.

If the vming cover is not to be removed completely, it may be svung fo one side withoot disturbing e
Iyydrsulic connection. To help prevenl damage, pass a length of string throogh one of the serew holes in e
cover and sttach i o the passenger grab rail.

When remioving the cover it is nol necessary 10 disturb the oil Glter cover or chutch hydraolic cylinder.
Remove the timing side cover screws: as the cover i removed a small amosm of oil will be released. Take
care not (o bend the clutch push rod.  Lifi off the cover and allow the odl to drain out frem the oil cooler
pipes in the crank case.

NOTE :- The two dowels on the joint face will normally remain in the lming cever.

OIL FILTER
Remove the orl filter cover and oul filier, This is mos convendently done before the timing cover is reanoved

from the engine

DIL SEAL REPLACEMENT

Feomove the four counicrsunk screws (2, 5man Allen key) rétainimg the ofl szal filter undion, from the inside
of the cover.  Bhould the screws be difficult to remove, a soeart blow wiils the flm face of 3 drifi square omo
the head surfaces will cnable them o be unscrewed,

The oid seal should be prised ont and the new one pressed imto position wntil i & fesh wath the surface,
with the garter spring towards the oil filier (i.c. hidden when assembled). Lubricate the seal before refilting
it 1o the cogine. Do not redy on the threads of the screws to pull the insert back into the cover. The mnsert
showld be presed home before the screws are Gited.

CLUTCH HYDERAULIC CYLINDER

Before working on the cluich hydraulic cvlindger, the entire cover slwuld be washed io remove all traces of
enging oil, particularly around both faces of the cylinder itsell

It is recommended that the clutch hydraulic seal and © rngs are renewed whenever the cylinder is
dismmantied.

Remove the four screws (3mm Allen key) holding the oil scal plate to the inside of the timing cover and Lift
off the plate.

This allows the piston to be lified out, followed by the spring. The slave cylinder sleeve may then be
extmcted; should this component be difficult to move, try the effoct of levering upwands against the back
fice using light pressure. The sleevs is only held in place at this stage by an O ring around its outer
digmeter, Tt is not normally necessary 10 remove the plate covering the outside of the clwich cylinder, bt
this may kelp when removing a tight slecve

MNOTE - When reassembling always use the otmest cleanliness as conmmination of the seals wath engine
oil or sohvents will cause them to expand and prevent the clutch from working property. The hydraulic seal
and O rings should only be lubricated with brake fluid. Castrol rubber grease or Silicone grease. NOT
corvenlionnl nil or grease.

To change the Indraulic seal, un an old rounded screwdriver around the groeve to roll 1he old seal over the
end of the piston. Lubnicate (he new seal and fit it to the groove in the same way, with the lip of the seal
Facing away from the O Ang groove in the piston.






It is casier 1o assemble the chutch cylinder to the sleeve through the opposite end avay from U Nange, and
then push the piston part way threugh the flange end before assembling the O ning.

When rencwing the ol seal in the inner cover of the slave cylinder, note that the garter spring should face
towards the centre of the engine (ie. visible when assembled)

The complete assembly of the piston and sleeve miry then be fitied o the timing cover.

The spring fits arpund the spigot on the owier end of the cluch pisten. A Gmm ball is fitted imside the
central hole in the piston (o provide an abutment for the clulch push rod. A small quantity of high melting
point grease should be introduced into the hole before refitling the cover to the engine.

Mote that there is a hele giving access from the inner face of the chiich piston to the outside of the cover,
This hole is to allow air o enicr and leave the space around the clutch piston as movement oceurs, 1t will
alsp serve is a visible check that the engine odl is w0t leaking from the seal in the cover, nor the cluich Muld
leaking past the hydraulic seal. This hole should not be blocked off.

OIL PRESSURE RELIEF VALVE - 1982 MODELS ONLY

For attention fo these components remove the large domed mil next to the ol pressure swilch on the outside
of the timing cover, (24mm spanner on carly machines, 22mm on fater madels). Remove the threaded
gleeve and take out the spring and plunger.

The pressure reliel valve seat is a hard sieel washer pressed indo the bore af the hole. This pan does notl
normally weed attention, except to verify that it has not become misplaced during disnzintling.

NOTE :- When reassembling, check that all the oil ways are clear, for example by gently blowing through
with g air line,

Check that the valve seat iz in place. Assemble the domed mu and dowty washer 1o the threaded adjusser,
Fit the plunger and spring in the hole, followed by the threaded slecve assembly, When the cnginc is
reassermbled the valve may be set 1o the correct pressure (3.5 burs, 50 pg.i.), by turning the threaded sieeve
inwards 10 increase the pressure or ouwards io redoce it This task should be carried out when the enging
oil is al rumning temperatere.  The most convenient way to measure the oil pressure is to attach o gauge o
the union provided al the top of the timing cover (thread MI0x1). (A suitable gange is available as Rervice
Tool No 8232),

GEAR SELECTOR MECHANISM (DISMANTLING)

To dismantle the gear change mochanism, the valve gear need not be disturbed.
Remove the E clip holding the roller arm in place. and pull of the arm with its spring,

Remove the mui (13mm spanner) on the end of the gear cross-over shafl and collect the plain washer,
guadrant assembly and the centralising spring.

Remove the three sockel screws (Smm Allen key) and the roller arm pin (10mm spanner) which holds the
neutral plunger brucket in place. It may be necessary 10 ease the brackel from the dowel between the two
rearmost screw holes. As the bracket is released. collect the newtral plunger and spring.

The neutral plunger bracket may be allowed (o hang from the neatral lead, or it may be placed alongside the
two oil cooler connections whove the gearbox. whilst working on other parts.

Do not remove the mainshaft nut unless the crankeases are 0 be dismanted. 1 this mst is w0 be removed,
replace the footrest holding bolis temporarily 1o allow the rear brake to be applicd. Engage botiom gear and
remove the mainshaft i which hos a lefl hand thread (27mm spanner). [F the engine i3 not in the frame,
ihe mainshaft may be held using the clinch bolding (ool (Special Tool No BO17T) against the allernator rofor

Before removing the neutral indexing plate, tum the rear wheel whilst applying light pressure o (he central
socket screw (6mm Allen key) to allow top gear to be engaged. (i with the selecior barrel shafl mrned
flly anti-checkwise),

Remove the socket screw, collecting the washer and neatral indexing plate.
Take off ihe Seeger circlip and collect the small spacer, incriin arrester gear (slar wheel). and the large
spacer from the selector mil shaft.



Bemove from the sclector barrel shaft the slotbed spacer, feather key amd gear, finally lift ofl the sclector
barrel shim-washer,

GEAR SELECTOR MECHANISM {ADJUSTMENT).
Belore reassembling the gear selector mechanism, check the following details ;-

The pawl arm spring on the gear change quadrant should be s 5o that the arm bangs in e position
ghown, To much fension in this spring teay make the pedal reluctant to centealise correctly; foo liftle
tznsion, and the hooks may not engage with the pins on the star wheel when changing down.

Check that there are no burrs or sharp corners on the pawl arm gach side of the books,  These surfaces
dide over (he pins as the pedal returns 1o the central pesition, Rectify iF necessary using a slip stone or wel-
and-dry abrasive paper.

The eocentn adjuster pin should be sot so tlat the eccentric 15 farthest away from the gplined hole,

When replacing the quadrant onto the cross-pver shafl, fit the centralising spring over the splined boss and
omo the ecccentric. Position (e operating arm on the drive side vertically, {unless this has been removed
completely) and shide the spring over the locating peg.  The spring should engage both the peg and the
gocenirie without any slack; il necessary bend the arms of the spring sHghtly using smootl jaw pliers,

GEAR SELECTOR MECHANIEM (REASSEMELY).
Assemble these parts in order to the iming side of the crankecase:

Fit the shim=washer onto the selecior barrel shaft, ensure that when this washer 15 fitted the should of the
shafl protrudes shghtly through the sham-washer, With & Hgh pull on the shofl 2 siep can be felt between
the shim=washer amnd the shaft shoulder, IF in any doubt assemble the whale mechanism and check that o
005mm fecler gauge can be inseried between ihwe shim-washer and ihe crankcase.  Replacoment shim=
washers are available in a range of thickness,

Refit the feather key, the gear whesl with the chamier against the shoulder on ihe scbector birrel, and the
slotted spacer.

Before refiiting the oewiral indexing plate assemble omto the selector rail the large spacer and the star
whezl, Do mot i the small spacer and circlip retaining the star wheel until it has been timed correctly, (sec
bolow),

Timing the Star Wheel,

[n order to check the timing withoot removing any parts engage boltom gear, (e, with the selector barmel
shaft tamed fully clockwise); the dof on the footh of ihe star whoel shoubd lie on a straight line between s
iwo goar cenires, as shown, and in lime with the centre of the kevway i the selector

Fefit the neuiral indexing plate, plain washer and socket scrow (fmim Allen key),

When tightening the socket screw, turn the selecior barrel shaft to the boitom position {clockwise so Ul the
neutral notch is uppermost), fo avoid stress on the selectar forks.

Fit the small spacer and the circlip retaining the star wheel 1o the sclector mil shaft. Ensure that the circlip
is Iocked correctly in the groove of the shaft.

MOTE:~ Before continuing (o assemble. check that the whole mechanism is free o turn.  (Minimom end
floan D0Smm},

Place the neutral plunger and spring inte s bracket and ofer up (he complete assembly 1o its location,
thremiing the neutral wire throngh the hole in the crankcase. This is most easily done with tse plonger
engaging the neutral notch of the indexing plate. The three retiining socket screws (Smim Allen key) and
the roller arm pivot pin (10mm spanner) should be fited using Loctiie screw-lock,

When thiz plate is in positien, check with a circuit-tester that the newteal lipght operstes cormectly,
Conttnuity bedween the wire and the crankcase should only exist when neutral plunger is in its notch

Refit the quadrant assembly onto the gear cross-tver shaft wiih the plain washer and sclf locking

{13mm spunmer)



MNOTE:- Adjustment of the cocentric should be left uniil the reller arm has been fitted.

Fit the roller arm with it spring and locote it with the E clip, noting thai the sharp edge of the E clip should
e outwards,

Finally adjust the ccoenins so hal when il maching &5 in gear, a5 shown, light peessure on ihe quadrant
gives equal movement in either direction. [f the eccendric is nod properly sef, ihe system will work well
when changing up, bud not when changing dowi or vice versi. Adjust when in second gear.

To adjusi the sccenine, hold the pin with j screwdriver and slacken the locking nut (Bmm spanner). The
gerewdriver inay (hen be tormed up 1o W in cither direction to give the correct adjustment, and the naot
lacked up. Do o move the pin more than this as the cocentric should be set away from the cross-over
ehiafl

When refitting the cover, check that the cluich push rod is in place in the mainshaft, and that the O rings on
e oil feed pipes are in good condition (onc in the crankease, one in the cover). Use silicone BTV sealant
aroand the cover joim face. Any old sealant is best removed by rubbing viporsusly with a coarse cloth.
MOTE!= When refitting (he timing cover, the two longest screws fit where the dowels locate the cover. The
bt serews it below these screws and the remaining screws above them

I difficult gear selection has been experienced check the condition and lebrication of the ball joints, and
pedal pivol bush below the leli footrest

OIL PUMP

For access (o the oil pump, the timing cover must be removed (page 1) Remove the three button headed
screnws (fmim Allen key) and lifi the timing steady plate, keaving the throst washers and spindies in place. [t
is mol necessary 1o remove the timing steady plate completely.

Femove the three socketl screws (3mm Allen kev) and washers holding the ot pump bousing 10 the
crankcase,

Lifk the ol puomp off ifs dowels and move it downwards o clear the front tming gear. 1t may be necessany
to clear the fronl timing gear owlwards slightly to give clearance for the ol pump, Should the pear be
difficalt to move, turn the engine over umtil (he froo camchain 15 nod umder load, ie when all four valves
are chosed. Normully ibe paper gaske! will comie ofTwith ihe oll pump; it is recommended that this gasket is
renewed when the pump is refitted,

MOTE: - Take care when tiphtening the top two il pump housing =crews, as the thread engagement indo the
crankcase is relatively shallow, 1982 models omky.

To dismuntle the pamp, remove the three socket screws (3mm Allen kevl, holding the pomp to its hoosing,
The pump shoukd be examined for signs of damage. especially to the mating surfaces of the twoe rotors. The
mximum clearances are as shown, When refitting the outer rotor, note that the chamfer on one outer edge
should be fitted into the ail pamp casting,

In view of the dammge that coan ensue doe (o the lack of proper lobrecation it 55 recommiend  (hat shoukd any
donabt exdst on the condition of the pump 2 new one should be fitied. ‘When refitting a pump, check before
firting the drive gear that oil is drawn up and gecied from the ail feed hole in the housing, when tlse paong
spindle is twmcd anti-clockwise, To prime a dry punip, tum the spindle clockwase a fow timcs while
feeding oif into the ofl fecd hole. When the pump assembly is renewed it 15 nol mecessary to rencw the
howsing which holds the oil pump to the crankcase.

Sec next page for removal of oil pump drive gear, and details of non-metric spindbe thread.

VALVE TIMING GEAR (DISMANTLING)

For astention o the valve timing mechanism the gear selecior components nesd not be disurbed.  Should it
be pecessary 1o remove either of the camchain cases, the tming steady plate must be removed 0 allow the
gears o be dismantied

Femove the three large batton headed screws (Smun Allen key) and lift off the timing plate, noting it the
two dowels will normatly remnan in the plate.

There is a stecl] thmst washer on each of the cnmchain spindles which shoubd be lificd off

The drive For the vabve pear of each cylinder may be dismantled independently.

To release the frond drive the il pump gear or the complete pump assembly, must first be removed.



MNOTE:- The ol pump spindle mat is 28" UNF. I the comrect 916" ALF. ring spanner 15 not gvailable, an
old 14mm may be gsed msiead,

When the oil pump gear is removed, be sure that the woodnuT key on the shafi is also removed, (unless it is
firmly held in the keyway) (o prevent loss,

To remsove the sprockei-gear for either eyvlinder, the clmn should be first released i the cylinder head end
with the appropriate piston at TDC on the firing siroke, {check the marks on the alicmator)

The spindle on which the sprocket gear rotaies is & push fit in the crankcase and should be pulled out 1o
release the gear

When the spindle ie removed the thrust washer between the gear and the crankease should be collected.
When the sprocket-gear and chain ane free, the chain adjusier puide pin may be remeved io release the
guide, which should be pulled ot throwgh the camclain case.

Should any of the spindles be a tight fit in the crankcasa they may be removed using a slide hammer, (e
cnd of cach spindle is tapped 4mm for this parpose,

Examina the chain guides for wear and renew as necessary, The guides shounld be rengived when the
groovies made by the chains are decper than 2mmn

Premmiwre wear 8 8 sagn ol incorrect cimclain gdjusioment.

To remove the camchain case release the six sockel sorews (Smm Allen key) belding the chain case to the
cylinder head; and the five socker screws {dmm Allen key) holding the chain case 1o (he crankense.  With
the engine in the frame, access W the contral screw belind the rear case can be gained by using an extended
154" drive bit, (Special Tool Mo 8229) and a fexible cvicnsion, Removal of the remmining screws is
simplified by the wee of the same tool. To remove the rear chain case with the engine in the frame, it is also
necessary 1o exiract the exhanst cum shafl (page 21,

The drive for the frond cylinder cin be released by following the procedure for removing the mochanism of
the rear cylinder. However. in this instance both cam shafls must be removed from the head (page 23), in
order to delach the camclain cage with the enging in ile frame. [t bas alrendy been noted that the odl pump
gcar must also be removed,

Laner camchain cases lave only four retaining screws complate with washer and spacer. These should be
reasseimbled in the same position,

Remove the crankshaft pinbon which is retained by a right hand threaded nuf, (32mm gpanner). It may be
remmoved with the cngine in the frame by putting the machine into gear and holding ihe rear broke on,  With
the engine removed from the frame. the crankshaft may be beld using the clutch holding tool 1o lock (he
crankshaft (Special Tool Mo 8017). Do not usc a hammer when loosening or tightening either of the
crankshafl nus.

The pinion sheuld not be a tight fit on the crankshafl and may normally be withdrawn without the wse of a
puller.

Baohind the pinion are two steel rings, one of which forms the locating ning for the inmer race of the bearing,
and the ather which fils on the shoulder of the pinion.  This iatier spacer laz a chamfer on (he inoer collar
and should be fitted with the chamfer towards the gear fecth. The bearing ring should be assembled with
the identifying mumber on the outside.

VALVE TIMING GEAR (REASSEMBLY)

Refit the camchain cases as follows |-

It iz recommended that the jint be closed wsing the follewing pans ;-
1543 Dowel

0290 O Ring. diameler = [0mm

548 Gasket
Stlicone BTV scalam



Ag the rear two Smm screw holes are dnlled through to the crankcases RTV sealamt should be applicd
liberally 10 the threads of the screws on reassembly

The camshalt location washers ind six 0 nings should be located in the head using scalant

The 4-screws in the head should first be assembled finger tight only, Then assemble and pull down the 5
screws info the crankease, Finally tghten the 4 serews in the head.  All 9 screws are fitted with plain
washers,

Pass the chain guide blade down through tle camehain epse, holding it i place by insering the shouldered
pin.

Drop the chain through the chain case retaining it at the top end by, for instance, looping a length of siring
through the chain and around the frame, Position the sprockei-gear assembly into the loop st the cod of 1he
chain.

Fit the pivot pin into its bearings and position the threst washer on the inside cnd of the pin. The chamier
on the innér dinmeter of the thrust washer goes apainst the should of the pin. The pin may now be pushed
i the crankease bore with the outer Mat facing rearwards, Each pivot pin camries a threst washer on bath
cida; all 4 washers are identsl

Either chain and sprocket assembly may be fitted independemtly of the other; it is more convenient to fit
these parts before the crnkshal helical gear is fited. 11 is nof necessary to time the gears when assembling
thesa parts. Refil the erankshafl pinion which is retained by a nght hand threaded mut (32mm spanmer),

page L.

When all theee helical gears are in place, refit the oil pump gear and the 2 outer thrust washers, {(chamfer on
the inner diameier against the shoulder on the pin). The timing plate may now be fitted using Loctiie
screw-lock on the 3 button headed screws, {Smm Allen kev)

Refit the camshafts and the camsprockets (page 18), I the tming gears a1 the camshaft end have boen
disturbed, it will be necessary to re-time cach camshaft individually on reassembly (pages 23-24) rather than
relying on the sprockel carrier parts having been removed as complete assemblios,

YALVE CLEARANCE

[rabed 0,00 =001 Smun (0.004" 0 (06™)
Exhanst (L 15 = 0.20mm (046" = 0.008%)

The front cylinder can be aticnded 10 with the petrol tank and air filers in place, but for the rear cylingdes
these pans should be removed

Please mole lafer or modificd cngines valve clearance is now;=

Indet G025 = (LOSCHm (00,0007 - 0.0027)
Exhanst 0025 « (.05 mm (0,001 « 0.002")

Position the engine 5o that one piston is at TDC on the firing stroke, (i.e. with the reluctor in line with the
pick-1 as showny

Remove both vahe covers from the cylinder head (7 screws in cach 4mm Allen key) and measure (e
clearnee between each cam and cam follower. Record the largest metric fecler gauge which can be
insenied betweon the cum and follower, If this figure is 0. [0mm for both inlet vabves. and 0. 15mm for both
exhimst valves, no attention is necessary, If any clearance reading is greater or less than the corroct figure,
the camshaft must be removed. Should no clearance be present at all, so that no end Moat can be detocted by
finger pressure on the camshafl, it is possible that damage to the valves or seats has ocourred. In this case it
is recommended that the cylinder head should be removed for cxamination of these parts. If the Iack of
clearance is due simply o 8 mistake in shimmenng the vabves, and the cogine has ned e for more that a
few minntes, no damage should lave been cavsed, To confinm this, & compression check should be made



when ihe correct clearance has been oblained. Both oylinders should show similar readings of 10 bars
minimmm | 150 psi)at cranking speeds. Throttle held open and HT leads both earthed.

The valve clearances may of course be sed on n detiched cvlinder lead before reliting 16 the engine,
VALVE ADJUSTMENT

Take of the V100G cover to reveal the camshaft drve (10 screws dmm Allen Kev), removing the oil fieed
sepews if necessary bo allew the front cover to slide away.

Fit the camshaft iming iool (Special Tool Mo 80 16) acress (he aperture pbove the camehafl 10 be removed
g Ut the prongs locate in the camehafl slods, and secure the fool with two M3 screws,  (Only iwo holes
will be found to align with the tood),

Do not use the timing fool o tighien or remove the camshafi m bat wse 3 16 spanner oo the location
flats,

Release the nut holding the sprocket agsembly 10 the camshiafl, noting that it has a left hand thread, (32mm
nng or sockel spanier).

It is possible 10 remove the nal withoot use of the holding toeod by the use of a 16mm spanner on the
camshafl fluts. Do mot be tempeed to loosen the nof agxinst camchain lension or dunage mry be cansed.

With the mut removed the appropriaie camshafi beanng housing should be removed from the lef of the
cylinder head. In the case of the rear exhaust camshafi (he redoclor and pick-up plate should b faken out
(13 mm spanner, 4mm Allen key)h, bo give aceess (o e screws holding the housing 1o the head, (5mm Allen

Koyl

The shims can be fitled either wiy op. When the valve clearance |5 correct, refil the sprockel assemnbiy and
locate the sprockel mud finger tght. Tt may be nocessary 0 cemralise the thnest washers between the
camchiin case and head when inserting the camshafts, using a small screwdrner. Do ool Forged 1o tarn
back any jacking screws before refifting the bearing housing, and use silicone BTV scalant on the mating
faces.

VALVE TIMIN(

I the valve timing has been lost by dismantling the sprocket assebly, or when the crankcase timing gears
have been disturbed, proceed as follows:-

Position the engine so that one piston is a TDC on the firing stroke, {check the marks on the alternator), Fit
the camshafi timing tool (2016) onio the olinder head 1o hobd the camshaft in place, (page 213 1T both
camshafts are removed, it is nocessary 1o fit the sprocket assembly 0 the exhanst camshafy first,

Fir the woodniff key and sprockes retaining plate to the camshaft, Offer up the sprocket, moving It round in
ihe clsain wntil the plain hole in the retaining plate aligns cxactly with g sproclel hole

Sleould any of the thres remrining bearing housings seem difficoll o remove, tghten the bwo small jacking
serews (o Jilt off the bonsing, (2 3mm Allen Kev), Take cire when removiog one camshaft that the chain
dipeg nod alip around the sprocket of the other: it may be helpful to release the screw holding the cham
adjusier (Gmm Allen key). 1f both sprockets are removed take care that the chain does not drop down inio
the camclenin case.

When the beaning housing and the camshafi tming toel (8016} are removed. the camshaft may be
withdrawn through the sprocket assembly without disturbing the timing, A loop of wire or string through
the sprocket assembly will hold tse chain in place on the sprocket while the shims are changed

Should the camshali be difficult to remove it is possible to take ofl the sprocket refaining plate and: sprocked,
allowing the sprocket carmer to be pulied off or pnsed sway from the camshaft. Do not lever against the
sealing face of the cover bat againgt the back surface which is sepported by the cvlinder hend.  Instead, if a






small puller is available, the three tapped holes in the sprocket carrier may be usad io dismantle the
assembiy; the holes are tapped M3.

The cam follower buckets may be removed with a small magnet or a vabe-gnnding sucker.

Lift out the shim and read off its thickness, The number marked is the thickness i hundredths of & mm;
chould the number be illegible a vernier calliper or micrometer should be used. Fit a thicker or thinner
shim as required and rcplace the follower, camshafl and bearing hoing loosely o allow a check o be
made on the clearance.

While offering up the sprocket, hold the chain tight by finger pressure on the chain adjuster blade, so that
the chain is it the normal running condition with no slack. When the hole nearly lines up it is helpful to
turn the sprocket 3 teeth at a time to find the exact position, The peg on the sprockel retaining washer
should push inte place without any relstive movement of the sprocket and plate. Before tightening the mut
check that the enging has not moved from TDC. Leave the tool in placs on the head and tighten the nut o
S0Mm (37 foot pounds, 5 Kpm). Should the camshafl iming tool (3016) i e available, do not be fempted
to tighten the nut against camchain lension; use a l1omm spanner on the camshaft flats (if no 16mm is
available, a 3/8" A F. may serve).

When refitting the covers note the lengihs of screws.

Ignition housing to hend 4 screws Mo x 20
Pick-up housing 2 serews M3 12
Ignition cover 1o housing 4 screws M3 x 16
Bearing housings 1o hend 4 screws Mo x 16
Cambox covers tohead 7 screws M35 x 16

Camchain covers 1M

Cenire right 1 screw M3 x 25
Top 3 bosses 3 screws M3 x 24
Remaining scrows & serews MIx 12

The covers should be scabed with silicone RTY scalant, {except the ignition timing cover which is
assembled dry)

The ignition timing has been disturbed and requires sctting together camchain adjustrment |
IGNITION TIMING

Ignition timing can only be set when the cam timing and chain sotting are correct.  The reluctor is driven
from the cxhaust camshaft and care should be taken when liming the fixing nut. or damage can be caused 1o
the driving blade on the reluctor spindle

If the ignitbon pick-up assembly has been moved on its backplate, it is first necessary to sel the radial
clearance between the poles of the reluctor and the core of the corl to 0. 25mm (0.01 inches), using a fecler
gauge. This can be done by tuming cither the back plate of the engine until the two podes line up.

To alier the clearance; slacken the (wo posidrive screws holding the pick-up 1o the back plate allowing the
pick-up to be rotated. This operation will not be necessary if the pick-up and the back plaic have been
removed together.

The alterniior cover on the lefi hand side of the engine should be removed 1o reveal the liming marks,
(T=TDC, F=Firing point at 3,000 rpm). This will enable the engine fo be run with the stroboscope
connected 10 one plug lead,  As the engine las an “idle spark” ignabon system both oylinders may be
checked at 1he same time by connecting the strobe 1o the more accessible front H.T. lead.

T=T.D.C. i
F=Firing @ 3000 gpm =12
Full Advincs = 34



If the timing is found 10 be incomect stop the engine and remove the igmition pick-up cover on the rear
cvlinder head. Slacken the wo sockel screws holding the back plate fo the housing allowing the prck-up to
be rotated -

Clockwise : to advance the ignition
Anti-clockwise | 1o retard the ignition

Tighten the two socket screws, and refil the ignition pick-up cover before rechecking the timing, as the
cover includes an outrigger bearing for the ignition spindle

Later engings (1996 on) with the computer controled spark advance are timed at the factary and do not
requine adjusiment provided tat the timing marks line up on the cam gear,

CAMCHAIN ADJUSTMENT

The camchains should be adjusted when ihe enggine is cold.  Remove the 1 socket screws (4mm Allen key)
bolding esch cover 1o the head and 1ift off the covers. To remnove ihe fronl cover il will be nocessary o
remove the two oil feed screws before sliding the cover afl,

Engage top gear, by rotating the rear whesl turm the engine uniil the approprinie piston (7 at TDC on the
compression stroke, with the ignition reluclor in position A for the front cylinder.

Position B for the rear ¢yvlinder,

Stacken the chain guide adjuster screw (8mm Allen key) and move the guide uniil there is Jmm of
mevement in the top run of the chain, Check the movemeit when the retaining screw has been tightened by
holding the chain between finger and thumb. No gasket is fitted to the cover. use a smear of silicome BTV
sealant around the point faces. For details of scrow sizes see page 14,

BEEMOVAL OF THE CYLINDER HEAD AMD BARREL

The front cylinder head and barrel may be removed when the front exhaust pipe and carburcitor huve been
disconmected To remove the rear ¢ylinder head and the barrel, the following parts must first be remeved o=
Exhanst system

Front and rear air boxes

Front apron asscmbly

Plastic side pancls

(it cooler pipes

i is also mofe convenient to release the oil cooler pipes i the crankcase end. To do this. skcken the unien
al the ail cosler end (11/16° A.F.) to allow the pipes io be rotated. Then slacken the crankease fittings
{5/8"A.F ) and rotate the pipes to release thesn

I1 i not nocessary 1o dismantle the drive side or timing side engine covers, however, it is more convenicnt i
e camchain cases are removed and this necessitates removal of the timing side cover
Procoed as follows :-

Remove (he camshafls, noting first the relevant valve clearances for reassemibly.

Slacken esch carburettor from its stub and allow it o hang from the cable, When removing. the front
carburetior is helpful 1o remove the manifold from the head {émm Allen Keoy) lo gvodd damaping the
throttle cable.

To remove the cylinder heads the four ¢ rods musst be unscrewed (rom the head.

Slacken the slecve nuts (18mm) holding the tic rods into the crankease, by about | turn.  Should the gleeve
muts not vield 1o normal spanner pressure, release the stiction of the threads by striking one of the sleave nut
flats smartly, using a flat ended drift






Cmce the tension on the sleeve nns i released the tie rods may be unscrewed from the head; noding that (e
fixing inde the head is of necessity a left lhaod thread, (Bmm.)
Mote :- Do not attempt o turn the tie rods antil ihe sleeve mes have been relepsed.

Take care when releasing the last tie rod oo the frond cylinder, thar the head does mor fall of or the valve
buckets drop out.

When the bead is released the cylinder barrel may be cased from (he crankcase taking care as the barrels are
removed not fo dumage the piston assemily,
Natg = Do not disturb the barrels noedlesshy.

The casiest way 10 refil the harrel is fo first assemble the piston into the barrel, and then onto the rod;
aliernatively the piston may be lefi in place and located by means of 3 wooden peg (hrough the pudgeon pin,
while the rings are eased info the cyvlinder bore. Ring compressors are nof necessany

The gudgeon pin is a sliding fit in both pision and rod and may be removed from either side. The plain
wire circlips must be renewed when reassembling and should be fitted with the gap 3-bmm on either side of
the extraction slof,

The head gasket is a spring steel ring and need nod be rencwed cvery time the engine s dismantled. The
steel edge on the ring should be located against the (op of the cylinder barrel. Mo gasket is fitted round the
cylinder base, but a smear of silicone BRTY sealand slwould be applicd before closing the joints

The two cylinder heads are identical so shonld be identified o avoid confusion upon reassembly, The
barrels differ only in the position of the cut-sway on the cylinder liner; the cut-away on the fronl cylinder iz
to the right side when assembled,

REMOWVAL OF THE VALVES, GUIDES AND SEALS

The valve spnngs and collets are of conventional tpe. Compress the springs in the npomnal monner and
remove both collets from cach vialbve, Take came oot to damage the cam follower Bores

A magnelic probe is the most comvenicnt ool for removing and replacing collets; aliematively the colleis
mity be stuck o the end of o long Allen key using stilf grease,

Examine (he valve springs for length, as shown, and renew them I pecessary. In view of the damage which
can be caused should a spring fhil in service and the moderate cost of replacements. it is recommended that
the springs are renewed whenever the vabves are disturbed,

Walve outer 33mm minimuam

Wilve inner 32 mm minimam

Before replacing the valves they should be lapped to the seats using fine grinding pasic in ihe normal way.
Should fine paste not enable a good seal 10 be achicved it may be necessary to re-face the valve or o re-cut
the seat

I metal is removed from the valve seat or head, check before refitting the cylinder head to the machine that
the correct vilve clearance cin still be achicved using the shims available, 1T necessary a small amount of
metal may be removed from the stem of the valve, ensuring that the surface remains sguare 1o the valve
stem.  In such cases a betier solution is 1o nepew the vaive itself.

VALVE GUIDE OIL BEALS

An il seal 15 fitied 10 all 4 guides in each head. These scals should be renewed 55 a matier of conrse
whenever the valves are disturbed. Lubricate the valves and seals with engine oil on assembly

VALVE GUIDES



The standard clearance between the valve and guide is -
Inlei .2
Valve io guide  0.05 1 mm

Exhaust {3053 M mm
Valve iop gulde  0.06dnum

I suitable measuning equipment 5 ool available guide wear may be estimated by inscriing a new valve
until the end of the valve is fush with the end of the valve guide. Rock the vabve to and fro in this position
and measure the maximum movement of the hesd of the valve. The puide should be renewed when this
mowvement excends 0.05mm,

Ty reariove i vibee inde fromn the olinder head, beat the head o m“r: Apply enging ol 1o the puide area
and drive oul the guide using a shouldered dnift (Special Tool Mo. 8230),

To fil & new guide the head should again be heated, and ideally the guide shoold also be cooled in liguid
nitrogen or freezer, Fin the guide using Special Tool Mo 8231, If this is not available take paricular care
that the method used does not drive the crclip ino the alnminium alloy of the cylinder head.

Mote : Take particular care in view of the extremes in semperatiure of the cvlinder head and the new valve
guide, which should not be handled with bare hunds.

DRIVE 5IDE
PRIMARY DRIVE (IMSMANTLING)

Drain the engine oil by removing the front drain plug only. (Allematively, bean the machine over abou 2
1o the right).

Remove the footrest sockes sorew (Bmm Allen kev) amd the pear opersting arm from the cross-over shafl
(3mm Allen key), allowing the pedal and Hs mechanism 1o hang down. Refit the screw and wisher 1o (e
gear arm 1o aveid confusing it with the cover screws (which are longer and have no washers),

Deeeach all 3 altemator wires froan their conmections. 10 is nol pecessary to remove the altermator cover, filler
cap of chutch adjustment cover.

Release the 13 socket scrows around the drive cover, (dmm Allen key)

Even when the engine oil is drained a small quantity of oil may deain from the cover 55 it is relensed. Take
care that the thrust washer on the front starter chain spindlc is not lost when (he cover is removed.

The cluich assembly can be dismantled withoul disturbing the starter drive. Femove the 6 socket screws
(#4mm Allen key) holding the cluich springs in place, noting as each screw is released that the spring is
under light pressure.

Take care when removing the clutch pressurc plate that the 6mm ball inside the operating mushroom is not
lost. The plates may be removed with the fingers: the las two plates may need the use of 2 small wire ook
lor access, Expmine the plates for signs of overheating which will show s surfisce discoloration and lack of
Malness,

Check the friction plates for wear; the standard thickness is 3.25mm and they may be used until they are
worn down 10 2,75mm. As the plates wear the pressure exerted by the cheich springs s reduced.  IF the
thickness of the assembled plate becomes less chutch slip may occur.

IT overleating of ihe plates has ocowrred, it is quite likely that the cluich springs will have been affected.
The standard spring leagth is 36mm and the springs should be rencwed unless their length exceeds 15mm.
After a considerable mileage burrs may form on fhe driving teeth of the chutch plate. Unless the slots in the
outer drum and the splings in the inner drum are severely notched this shoald have no effect on the cluich
performance, Any burrs present should be removed with a fine file,

Motches in the slots or splines of the ¢clutch will cause difficulty in frocing the clutch under load and any
paris showing wear of this kind should be renewed.

To remove the cluich assembly from the gearbox mainshaft the clutch holding 1ol (8017) should be used to
lock the clutch. The arm of the ool may be locked against (he frame or the alternator rotor, bul nol agninst
ihe gear cross-over shaft. Loosen the chach nul (33mm RH thread) to release the duich inner dnem

The alternator must be released to allow the starter sprocket to be lified off, should it be required 1o remove
the chatch outer drum. The alternator rotor nut should be removed while the clutch ool i in position
{32mm LH thread), Check the condition of the beanngs in the clatch mster dim before refitting it This






drum fits on (he shaft without any spacer behind it Should the bearings need 1o be renewed, remevie the
circhip from around the smaller of the 2 bearings and press both bearings through from thal hide.

To remove the siarier drive release the alternator rotor mut, see above, and pull off in turn the alternator
rofor, thrust washer and sprocket asscmbly, As the sprocket is removed the chain and front sprocket is
removed, the chain and front sprocket will pull from the starter bearing plate.

Within the large starier sprocket is a needle roller bearing, which nms on a sleeve which is 4 push 5t on the
crankshafl. 11 is nol pecessary 1o remove the allernator feather key 1o remove these parts,

The primary drive gear contains the starter spragg clutch which is held in place by a large circlip. The
sprag clutch may be removed by gently levering against its back face with a pair of levers. such as Emall
Allen kevs. Behind the sprag cluich is a steel thrust washer

Check the spragg chitch for wear (flats on the rollers) and replace as requined.

Mote wich way arpund if fits for assembly.

Should the primary drive gear be tght on its splines, use a puller around the ewter fange o extract it
Unless the crankshaft is to be removed it i not normally necessary to remove this gear.

For aceess to the stanier motor on early machines, it is necsssary 1o release the stanter bearing plate (o reach
the starer fixing screws.  Later models have a cut-out in the fop front edpe of the starier bearing plate, and
it is recommended that this modification is carried oul on garlier machines when comvenicnl.

All that is required is to file a small depression in the top edge in line with the top starler motor screw 5o
thai the 2 starter screws iy be removed without disturbing the bearing plate.

Even on machines without this cot-ow it is nol necessary 1o remove the starter bearing plate or staner chain
assembly completely, Omee the 4 screws holding the starier bearing plate 1o the crankease ane removed
{ St Allen key). the plate may be pulled off its dowels for access 10 the stanar screws.

The starter screws themsehves are serewed imto the yokes of the starfer motor and have a BSF. thread
Congequently an Imperial Allen key is required 3/16" AF.). A Special Tool Ne 8228 is available for arcas
where Imperial tools are not readily oiainable.

Befiore removing the starter from the machine release the lead, (10mm spanner) and allow it to hang from
the cramkease. As the starter motor is extracted i1 oy be nocessary to rotate it a litde, (o allow the rerminal
serew fo clear the crankease. Keep the 2 starer screws attached 1o the starter modor, to avoid any risk of
petting them mixed up with the metric screws used clsewhere on the machine.

The gear cross-over shafi may only be removed when both the engine side covers are off. Whilst working in
the primary case do pot disturb the three crankcase screws, two bmm screws in the front and onc Smm
screw above the lny shafl, unless the crankcases are o be separated, The Smin scrow beneath the gearbox
mainshaft retaing (e inner bearing sleeve for the gear selector spindle and should not be disturbed.

PRIMARY DRIVE (REASSEMBLY)

If the fiming cover is not fully assembled, it is convendent before fitling the primary cover to tighten the mis
on the pearbox mainsafl and crankshafi using the clutch holding tool (8017}, to prevent engine rotation,
Alternatively, these paris may be fitted and tightened by engaging top gear and applying the rear break,
once the engine assembly is complete,

When roplacing the primary drive cover case the alicmator Jead below the frame lug and cngage the gear
change cross-over shaft with its bearing.  The altermtor magnetism will pull the cover inwards; take can:
that the oil 20l slides over the shoulder on the cross-pver shaft

The three longest screws it in the wop three holes in the cover, the shoriest screws fit around the botiom of
the cover and the remaining three screws fil the other holes,

The altemator wires may be connected in any soquence to the throe identical harness connections, Ensure
that the bullets arc poshed well bome into the mubber sloeves.

REMOVAL OF THE ENGINE FROM THE FRAME
In order to remove the engine from the frame the following operations must first be performed -

Laft the motorcycle onto the centrestand



Pull off the plug leads from bath sparking plugs.

Unserew the tachometer drive from the enging,

Unserew the jubiles clip from the front air box conngctor mibber and detach the connecting pipe from the
froni carbureiion

Push the rear pir box connector mubber back into the rear air box.

Bemove (be frond air box, Separate ihe fuse-box from the rear air box and allow 6 1o hang from the
hamess, remove the rear air box

Disconmect the engine breather pipe from the camchain case.

Foemove both o1l cooler pipes from the adl cobler end.

Cui all the ties relaining the oil cooler hoses.

Bemove (he exhaest system complete.

Mote : The exhaist clamps are held Hght with siginless geel fustenings. Do not confuse these with similar
nof-stainless fixings elsewhene on the neaching,

Disconnect the pear change linkage and food rest assemibly,

Remove the fool brake pedal and pivot beli, allowing it @0 hang. Take partkcular care nol to loose the
hironze bearing.

Slacken the cluich hydrasdic boli on the timdege cover,

Pull back the clisich bever, tying it back to the handlcbars with tape or & muebber band. A small ameest of
fuid will be gected around the banjo boltl when this is done

Hemove the banjo bolt from the clutch pipe and collect the copper washers. Loosely refif the haope bolt to
avoid any damage to the scaling face.

Disconnect the seniral light and oil pressure swdich wires,

Remove the lower cable (starer motor) from the solenoid.  Discounect the alternator leads adjscent 1o the
zolonoid.

Remsowve the fromt boli on the rear brake torque stay.  Release the stay and refin the bolt w the cenire stand:
do nat tighten the bolt excessively at this stapge as the cwter crankease lug is onmpporicd.

Disconnect the chain link and remsowve the drive chain.

Remove the scrows from the front carburetior manifold, collecting the insulbaior bushes and paskets,

Slacken the pinch bolt on the rear carburetlor and slide it from the stub,

Place a jack or suilable block under the front of the sump. to support the engine.  [¥ using o jack, case it up
il the three engine mounting stds shide mit. Alicrnatively they may be driven oul with a soft metal drifi,
taking carc mot to damage the threads, Mots that the front enmine bolt iz the shortest of the three,

If mo assistance is avalable, the wheels and front mudguard should first be removed o cnable e frame
assembly 1o be lifed from the engine.  Alternatively, il is possible 1o support the cogine on wood sirips front
and rear (nof the cenire stand) and remove the stips one ot a e, allowing the cagine to drop gradweally
undil it is at ground level, Whatever method is used, there is a danger of damage to the surface finish of
botl frame and engine unless greal care is taken. This risk of damage is redoced i the V1040 covers and
the ignition housing are removed from the engine whilsi it g in ihe Trame.

Mote - It is more convenient before refitting the engine to remove the chain gusird from the ssanging arm to
Avold damage the front end of the guard.

Omnee the preparations arc complete, the three mounting bolts are all that conmect the engine 1o the frame.
Lift the. rest of the motoreyele up and away from the cogine.

ENGINE (DISMANTLING)
SEPARATING THE CRANKCASES

To scparate the crankcases the bead, barrels and pistons must be removed (pages 27-29), along wath the
contents of the timing side (pages 1,5-6. and 12-17) and drive side (pages 33-37), The tie rods need not be
removed from il crmkoases, but it is more convenicnt o remove them a1 this siage so that tiey can be
property lubricated before reassembly.  Allow the engine fo stand for a few mimuies with the rear slightly
raised, so that any ol remaining in the crankcase drains out throweh the froot drain plug. The rear dradn
plug shonld also be remeved 1o allow any ol remaining in the gearbox compartment te be drained.

Bemove from the dove side eight 6mm screws, {Smm Allen key)
Mate := Twe of these screws are on the inside of the cover adjacent to the starter motor.



Take omt the Smm screw (Gmm Allen key) above the layshafi. It is not necessary to disturb the screw
beneath the mainshafi.

From the timing side remove the three Smm screws (Gmm Allen key) around the output sprocket boss, and
the thres similar serews within the timing case itself. The shoubdered pin pear the gear cross-over shaft
bearing need not be disnurbed.

IT &t has not been removed take oul the ol Feed weion from mside the timing chest (1 Tmng spanier),  Lay
two strips of hardwood gbout 10mm thick and 300mm long on the bench; rest the engine assembly onta the
strips with the drive side uppermost, so that the wood supporis the outer crankeass face allowing the
crankshaft 1o protrude, Once the screws are removed the crankenses moy be separated. Mo gasket is used
between the cases and separation should nol normally be a difficoll operation; avoid the temptation to hit
the forward exiensions of the crankcases when separating the two halves,

When the drive side case is lified off, check the position of the four large shim-washers on the gearbox
shafls, as these may remain located within the drive side case,
Omnee e cases are separated the crankshafl may be removed by lifting it from the timing side main bearing.

Conrods removed by 11mm socket 1o inspect shells. Note that the rear cylinder shell set and conrod is
different 1o the fromt on kater models Femove one bung and inspect oil trap in crank and clean oot
Replace bung with new one and loctite

Big end bolts torgue to 350 I,

If an engine overhaul is being undertaken, remove also the oil pick-up assembly (4mm Allen key).
Lift ouf the gear spray fube from behind the rear cvlinder.

Kemove the outpat shafl as a complete assemhbly.

Lift off the idler pear assembly abong with the needle roller bearing and two thrust washers; pull out the rear
(layshaft) sclector spindle.

Lift out the fronl (mainshaft) selector spindle from its locateon 1 the crankease, and slide the two rear
selector forks oul of engagement with the selector drum,

The selector drum may then be lifted oot noting that a thrust washer is fitied between the end of the drum
and the tming side crankease,

The penrs on the mainshafl and the layshaft may now be removed, noting carefully the positions of all the
spacers and bearings, until only two gears remain on the layshafl and three on the mainshafl.

The kayshaft oy now be lified ont leaving the gears in place. The remuining gears should be removed as i
el along with the sclector fork. bearings and spacers.

Should the mainshaft be tight in iis bearing, the crankesse may be lified back inie the vertical position. A
light blow from a saft fced hammer is normally sufficient to dislodge the miinshafl from s bearing.
Unless damage has occurred, it is not nocessary to remove (he idler gear shaft which is retained by three
Amm sockels screws (Smm Allen key) around the edge of the cesting,

ERGIMNE (REASSEMBLY)

The following instructions arc written on the assumption that the gearbox is being reassembled without any
changes to the constituent parts. Should it be necessary to renew any parts of the gear box assembly it may
be nocessary o sclect different shitm-wishers

Although the gearbox assembly is shimmed when build it will not be necessary (o sebect new shims, il a
complete gearbox 15 being transferred from one set of crankcases to another,

Assemble the gearbox parts in order into the timing side crankcase:
Fit the idler shaft with it sockel scrows using Loclite screw-lock on the screws, (Smm Allen key)

Assemmble onio (he fight hand end of the mainshafi (fine splines) the following parts -

Spaccr A Owier chamfer facing right

Ird gear B 28 tecth, dogs fcing lefi

Mleodle bearing i

2nd gear D 24 tecth, longer shoubder facing right.
Bottom gear E 20 teeth, longer shoulder facing right.






Thrust washer F Inner chamfier facing left.
lisert mainshaft into its bore in (he crankease (needle roller and ball beaning).

Assemble onte the right hand end of the layshaft (longer fine splines) the Tollowing parts:-

Spacer A Outer chamfer Gcing right
Ind gear B 12 tecth, dogs Gcing lefi
Meeidle beaning E

Dog ring o Dags facing right
Splined sbeeve E Inner chamfier facing right
Holtom gear F 36 teethy, dogs facing lefl
Thrust washer G [nner chamfer facing left

Al this stage 2nd gear shoold rotate but not slide. bollem gear should rotate and slide in and out of
cngagement with ibe dog nng.

Assembie onio the central portion of the layshafl the following parts:-

Jrd gesar A 18 1eeth, selector groove ficing lef

Spacer B Inner chamder facing right

4th gear C 25 teeth, dogs facing rmght

Needle bearing D

Top gear E 22 tecth, longer shoulder facing right
Ehim-washer F Inner chamfier facing right

At this stape check that 4th gear will rotate but wot slide, and Ut 3rd pear wall slidle bul not rogate.

Insert the layshaft assembly inbo its bearing in the cramkcase,

The sebector forks may be identified by the inside diameter of the forks and the position of the pin. The two
layshaft forks have the pins offset away from the fork itscl

The pin on the mainshaft selector is in line with the centre of the elector rail.

Assomble the two Lyshaft selector forks into their grooves, allowing them to rest against the crankoase
The fork with the larger internal diameter gocs into the 15t gear, deeper in (he crinkcase. Do not fit il
scbector rail ab this siapge.

Assemble anio The mainshafl the fodlowing pars:-

3rd pear A 2% teeth, sclector groove facing right
Spacer B Cuier chamifer facing keft

Top gear C 34 reeth, dogs facing ngh
Needle Bearing o

Shim-washer E Chamier Bcing right

Assemble the mainshaft seloctor fork omio the longer sclector sl with the sclector pin lowards the
shemldered end.

Fit the rail into the crankcase so that the fork cngages the groove in 4th gear. Do oot push the sclestor rail
findBy Mo 8 This siage.

Fit the shim-washer to the selector drum with (e inner chamfer against (he shoubder of the drum.

Position the selector drum in the crankcase bore, ensuring (hat the pins of the seleclors engage in the
grooves of the drem. 1 mmy be necessary 1o manccuvre the gears along their shafts a little to milow both
selector rails 1o be pushed fully home,

At this stage check that when the selector dnam is turned all, three forks move o iind fro. To do this. tum
the mainshaft with one hand o allow the dogs to move in relation with cach ather while mming the selector
drum with the other hand. 1t is not necessary to leave the selector drum in any particular position.

Assemble onto the idler shafll in the crankcase the following pans:-
Thrust washer A



Idier gear B 23 tecth. longer shoulder facing right
MWeedle bearing C

Thnest washer D

Mote that the grooved faces of the kst washers face towards the gear,

Fit oito the final drive shaft assembly the shim-washer, with the inner chamfer to the pear face. Fil the
gpacer onlo the splined end of the shafi, with the chamfer gver ihe shoulder, This spacer fils over & beanng
ring which is a press fit onio the shafl. and need not normally be remaoved.

Fil the completed final drive shafl assembly inte the beanng bore in the crankcase.

In case of any dowld it is possible st this stage, 1o assemble the gear selector mechanism o the tming side
apertare, so that a thorough check may be made on the gear schection in cach gear pozition.

Check that the O ring is located on the ol pick up assembly, Fil the assembly inlo the crankease using
Loctite screw-lock on the fixing screws.

Fit the cranksiaft assembly inlo the timing side main bearing, with the timing side rod 10 the rear and the
drive side rod to the front of (he crankease.

Fitially insert the pear oil spray tbe, locating the notch on the shoulder it the shoi in the fiming side
crankcise,

JOIMIMNG THE CRANK.CASES
Before Miting the drive side cramkease chock the following potnes; -

Ome eolid end and one hollow dowel are fitted to the mating faces.

The gear selector drum support is fitted between the selector rail locations i il drive side case.

From Engine No 0156 there is a groove meachined in the driveside crankease. This groove contains a
seabing cord, which should protnsde slightly { Imun) above cach barrel (ace when the cases are bolied up
Plice a smear of silicone BTV scalant around all the owl crankcase faces and locate the drive side to the
timing side,

Should any difficulty be expenenced when joining the crankcases, remove the drive side crankcase and
check the heights of the gearbox pans.

Fit the nine screws passing from the drive side to the timing side crankease.
Fit the three screws around the gearbox output shaft and the three crankcase screws within the tming cover,
These screws should all be ftted and tightened before the gasket compound kardens,
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