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INTRODUCTION

HIS manual has been compiled as a practical geide to cnable owners who are

competent to undertake major overhauls and dealers’ service stall completely to
service Norlon Commande models. Technical data is included to enable the
operator to check parts for wear against normal dimensions.

Where instruments for measuring engine and gearbox parts are available, reference
to the technical data should he made to determine il replacement is necessary,
or otherwise,

Torgue wrenches should be used during assembly, particularly on siressed parts
such as connecting rod balts. A tuble of torque wrench approved seltings is included
in technical data.

Routine maintenance and normal running adjustments arc detailed in the Riders’
Handbook issued with ecach new Norton Cammando motorcycle,



Technical Data

Engine ™uwmber Stamped on crankcase SFROCKETS

Gearbox Namber Stamped on gearcase Engine 26 teetl

Frame Mumber Stamped on oft side head lug Clutch 37 teeth

Cylinder bore (finished siee 2 BT ETART Final drive igearbox} 21 teeth or 19 teeth
I:Tﬁ.':]25[111“.'?3.[]4511]]11\.! Fooar wheel A2 teeth

Stroke

Capacity
Compression ralio
Ignition timing
Spark plug

3A037 (RS

453 cu. in, (T4

LN

287 BLT.DLC (full advance)
™EY

CHAIN 51765

Front chain endless (triplex)
Kear chair (21 tecth sprocker)
Camszhaft chain

2257 (92 pitchesy
GEOT (99 pitches:
L2237 3R pitchies)

Spark plug zap 0237028 Tznition chain T 1337 (42 rollers)
Contuct breaker gap NI E R i Rear chain {19 teeth sprocket) Yow TR ON nitches)
Tappet clearance (cold) inlet AT

Tappel clearance {coldy exhavst AN CARBURETTER SETTINGS

Valve spring free length (inner) 1.531" Choke diameter L.1zn”

Walve spring ree lenath fouter) 1700 Main jor size 220

Piston ring gap (compressiom ringy 0137 Pilat jer size . e 25

Push red lengrl assermnbled nley 8130778 1667 Meedle jot sire 1067

Push rad length assembled (exh®stp 72859773217 Throtle slide e 3

Yalve length (head e stem) Tnlel 40887 Meedle location central notch

Walve stem digmeter (inlet) RS 3IE .

Valvelengih (head tostem) exhaust 40207 WHEEL BEARINGS

Valve stem diameter fexhast) 3005713108 Lelt side front bearing 17mm x 4lmm ® 12mm
Rucker shaft diarmeter ADA5 T 4095 Right side (ront bearing 17mm = 40mm % 1émm
Wrist pin dinmeler _ BRERT RREE” Lelt side mear bearing 17mm = 4imm = 16mm
Crankshaft journal dismeter Right sicle reur bearing 17mm = 4mm = 12mm

fdrive side)
Crankshafl journal dismeter
{timing sicle) .

1,1815/1.1812¢

1180777118127

TORQUE WRENMCH SETTINGS

a0 inch Ths.
240 inch Ths.
2400 inch s,
300 inch T,
10K} inch [bs.
1440 inchy Mhs,
180 inchy s,
180 incly Ths,
180 inchy 1bs,
300 inch Ibs,
120 inch Ths.

Cylimder Fead bolts and nus 27
Cylinder Fexsd bolts 57 423

Al cvlimder base mits

Con rind

Rocker shalt cover plate boll
Crearhos inmer cover nuls

Crankshall journal diameter
[con rod) .
Camshall bearing diameter
[ilrive side) . .
Camshaft bearing diameter
{timing side)
Camshatt bush (hore siee)
Main roller Dearing (drive side)
single dot
Main ball single dist hearing
(Lo Licle )
Intermcdiate shafl diammeler
Intermediate gear (hush diameler)

L7308 175007
BT4TETRET

ATASYTRTI0Y
K5 RTAE” Cam chaim Lensioner nuts
nl pmp slud nuls
Hanjo bualis

Frgine meranl ne bolis
Allernator 2luds

Wmm = T2oun X 1%mm

mm = T2mm % 1%mem
Aala7 56100
SE2TT56207 GEAR RATHOS

(21 teeth gearbox sprocket) Lo A8 53F T4N 112

(1% leeth gearboy sprocker) 484 59 85325 124

GEARBOX

Mainsbalt diameter iclulch end) 3 R R

Mainshait diameter (kickslart encdy 02487602447 INTERNAL RATION 1 12201 1.7 2saed
Mainshaft all bearing CR A R S
Layshatt bearing [Toum = 4lmm = 12mim CAPACITIES

Layshatt diameter (clulch end) ... 6692 77 6647 Gas wank 125 Imperial gallons (3.9 175, gallons) {147 Lires)

Layshaft diamerer (kickstarl endd G557/ GHLS" Oil tank 5 Imperial pints (6 ULS, pintst (2.8 itres)
Slesve gear bush (QD) LR Ciearls 1 Inperial pint (1.2 TLS. pints) (57 litre)
Alezve gear bush (reamed i sio BIAZET R0 Prirmazs

200 c.c (T fluid nzsd
150 e feach e

chainase
Front fork

@

&
BRTIBRAST
A5y = 4Zmm ¥ l4mm

Lavebatt bush {bore diameter)
Clutch bearing

1



Recommended Lubricants

Efficient lubricatian is of vital importance and it is falke economy Lo ase chesp grades oo oil. When buying oils or
prease it is advisable to specily the brand as well as the grade anl, as an additional precaulion, to buy from scaled
containers.

ENGIMNE

Armbient temperature above SOPF, (10°C)) use 5.AE. 2005 or straight 5.A.E, 50,
Ambient temperature above 329F, (0700 use S.ALE, 20050 or straaght 5.4 E. 3.
Ambient temperature below 32°F, (0°C.) use S.AE. 10730 or straight 5.4, 5. 20
The following brands are recommended :

Mobiloil Energol Shell
Clastral Eszolube Remenl Advanced Havoline
GEARBOX

Ambient lempesature above 32°F, (05C,) 5 AE. 50 or GX 90 Moebiluhe.
Adqnbient temperature below 32°F, (%) 5.ALE. 30,

WHEEL HUR AND FRAME PARTS

Mobilgresse MP Energrease O3 Shell Retinax A or D00
Castrolcase LA Regent Marfax Multipurpose FS50) Multipurpose

TELEDRALULIC FRONT FORKS

Mobilail Arctic (5.AE. 200 Enzrgol (5.AE, 200 Shell XK= Maotor Ol 2002006 (5.4 F, 200
Castrolite (5.4 L LOW =300 Cazolube 20 (5. A . 200 Pegent 5.4 T 20

REAR CHAINS

Maohilgrease WP Energraase AL, Fegent Marfaa Multipurpose
Caso Fluid Groase Castrolease Grease Ciraphited Shell Retinax A or C1,



Lubrication System

Lubrication sysicm

Oil flows by pravity from the oil tank, assisted by suction
from the oil feed pump, via a coarse mesh oil lilter in the ol
feed pipe - at the ol tank end - to the oil pump.

Ol wlter passing through the feed pump, s [orced under
pressure to the engine, through @ drilling in the Gming cover
1o the crankshaft. A by-pass from the main oil feed convess
ol 1o the top purt of the engine o lubricale moving parts in
the cylinder head,

41 from the ovlinder head, drains by pravity, to the
crankecase—via an oil passage drilled in the cylinder burrel-—
to a pre-determined oil level in the timing chest, to lubricate
the two chains. The overspill drains to the sump porlion of
the crunkeoase,

Ol accumulated in the sump is returned to the oil tank—
afzer passing through the filter contained in the sump drain
plug  under the influence of the oil return pump.

0l pressure relief valve

The pressure reliel—or Blow ofl—valve is mounted in the
timing cover, adjacent to the cylinder head oil feed union.
The valve consists of a spring loaded steel slecve which 15
pre-sct at the factory with packing discs fo enable (he valve
to lift at 45/55 Ihs. per square inch. Oil cscuping [rom the
wvilve s diverted back to the oil feed side of the pemp, This
vilve docs not roguire roatine attention,

Crankease release yalve

The release valve is housed in the drive side crankcase,
actuated by the camshaft, The valve is timed and ported (o
release positive pressure from the crankease caused by piston
displacement. The valve consists of the [ollowing parts:—

(1) Stationary plate {below the camshaft bushl

(21 Rolary plate (actuated by the camshafti.

(31 Spring to keep the rotary plate in contact with the
stationary plate,

The oil pomp

The gear type pump dismantled is shown in Figure 1.
The nil return side of the pump van be identified by the wider
gears which have twice the pumping capacity of the il leed
side of the pump, designed o keep the sump free from excess
oil, Providing clean oil is continually circulating—when the
engine is running—;the pump cinnol become deranged.

Checking the oil purmp

Ta remove the ol pump refer 1o paragraph Dismantling
the engine’. When rotating the oil pump by hund, the gears
should rotate freelv. A tendency to partially jam indicates
the presence of foreign matlter in the gear teeth, To remedy,
dismantle the pump for cleaning as deseribed elsewhere.
Check the pump for end float— by pulling and pushing on




the drive spindle {end float should be NIL) check the four
_ pump plate screws for security. When end float is manifest
to any noticeable extent, the cfficiency of the pump will be
adversely affected and the unit should be refurned to the
dealer for service.

Befare refitting the punip, check the face of the pump Body,
where it abuts against the crankcase, by using a straight cdpe
on this face across the two stud holes. A shight o in (he
pump body face will create an air leak, which will adversely
affect the pick up of oil from the sump. To rectify, the pump
body should be rubbed down on a surface plate —until it 15
perfectly flat—then ensure that the pump interior is scrupu-
lously clean and free from abrasive,

Dismantling the oil pump

An examination of the pump will show that the two end
plates are sither flush, or slightly below the pump hodsy, [t
follows thal if ene —or both plates are proud of the pump
body after assembiy—an air tight joint between the pump
and the crankease cannot be made.

With the worm drive removed (this is not essential)

Remove [our pump body scrows,

Remove the brass end plate.

Remove the iron plate with shaft and drive key —the drive
pinion is usually a close fit on the shull—a light tap with a
hrass dritt will dislodge the pinion.

Remove the idler shaft Trom fecd side.

Remove the return idler pinion,

Remaove the two drive pinions,

Assemble the purnp in reverse sequence and note he small
vadins on the oil return gear should lace the inside of the
prump haody.

The oil pump seal

The conical shaped oil seal (sec Figure 1), made from il
and heat resisting material, is locawed on the oil pump body
by a steel ferrule—which is a press fit. If the conical shaped

seal is deformed, it should be discarded and a replaccmen’
used Part No. T.272, (o prevent oil, under pressurz. leaking
between the seal and the concave [ace in the tming cover,
thus curtailing the oil delivery to the crankshaft.

If the oil seal is normal, when the timing cover is in
position, pressure on the seal should move the timiing cover
away from the crankcase, making a gap approximately 0107,
If this pressure does not exist, fit 4 new seal, alternatively use
chim washers— belween the seal and the body o obtain the
desired pressurc.

Timing cover oil seal

0il under pressure from the vil feed pump, passes trough
the steel ferrule in the pump body—which locales the conical
oil seal—through a drilled oil passage in the timing cover
cntering a cavily which houses the oil seul encircling the plain
portion of the timing side crankshafl. The slight restriction
caused by the close fitting connecting rod bearings, Builds up
pressure in the cavity, making the ol seal more efective, I,
after considerable mileage, the seal s worn, or deformed—
during the process ol refitting the fiming cover—ihe seal
should be replaced (Part Mo, (48023).

To replace the oil seal

Take cut the cicclip—prise ot the seal: gently heut the
cover, press home the new scal with the METAL BACKING
OUTWARDS. Refit the circlip. Apply a small amount of
cleun oil on the plain portion of the crankshaft (o facilitate
cnlry.

Checking oil pressure

A pressure gauge with a scale reading af 0 to 100 Ihs, per
sguare inch, can be attached to the timing cover al the point
where the union for the eylinder head oil feed pipe is atlached.
The recorded pressurc should be between 45 to 55 Ibs, per
square inch, when the vil is at normal running temperature.



. COMMANDO

& S TWIN CYLINDER




otk ik
St ol T e Tl bl o 0 D 00 -] T LA e e e el —

>

Banjo bolt for oil fecd pipe.
Washer for banja toll

Rocker feed pipe assembly.
IPomed nut For rear cap.

Stud Tor rear car.

wWasher for domed nuat

Rocker box cap (rearl.

Sealing washer for rear can,

Mut [or rocker box front cap stud,
Rocker box cap (front).

Sealing washer lor front cap.
Stud for front cap.

Rocker inlet, right hand.

Rocker inlet, left hand.

Rocker exhaust, right hand,
Rocker exbhaust, left hand.
Rocker hall end.

Rocker adjustar,

Mut for adjester .

Rocker shaft

Thirust washer [or shaft.

Spring washer Tor shall.

Joint washer for shaft

Locking plate for shaft.
Retaining plate for shaft

Joant washer [or plate.

Bolt for shafl retaining plate,
Dioswel for rocker box cap (rear).
[nlet manifold.

Allen Bolt manifold to head,
Allen bl for head scady plate,
Washer for boll.

Crlinder bead, with valve uides,
Finned locking nut for exhaust pipes.
Gasket cylinder head o barrel.
Cylinder barrel,

Washer, cylinder base to crankease.
Cylinder head bolt (long)
Cylinder head bolt (shott].

stud, evlinder barrel to head,
stud, exlinder head to barrel.
Mut, eylinder head to barrel stud.
Yalve, exhaust.

Valve puide, inlet or exhausl
Yalve spring, inner.

Yalve spring, outer.

Yalve spring, top cap.

Valve spring, bottom collar.
Valve collet.

Push rod complete, mlet

Push rod complete, exhaust,
Push rod, top end.

Push rod, boltom end.

Tappet, right hand,

Tappet, left bl

Tappet location plale.

Screw for location plale.

Piston complete, loft hand,
Piston complete, right hand.
Piston ring, compression, wop, chrome,
Piston ring, eompression, botlom, plain.
Piston ring, scraper.

Crudgeon pin,

Cirelip for gudgeon pin.
Connecting rod.

Big end cap bolt.

Mt for cap balt,

Big crel bearing shell, lower, Rig end bearing shell, upper.

Flywheel.

Crankshaft, timing side.
Crankshaft, driving side.
Fngine sprockel, 26 teeth.
Fetaining nut for rotor,

12
113
114
I
g
117
118
119
120
121
1214
122
123
124
125
126
127

133
134
133
136
137
138
L 40
(41
142

144
145

Lo

Washer Tor rotor.

Key for engine sprockel.

Mainshaft bearing, timing side.
Sealing washer, timing side hearing.
Mainshaft -oller bearing, driving side.
[ariving side shall oil scal.

Half tirne piniom.

Backing plate for pinion.

Camshaft.

Slationary plate, camshaft breather,
Rolary plae, liming breather.

Spring [or breather.

Cameshall sprocket

Ky for sprocket,

Mt for sprocket and rev-counter drive.
Chain tensioner slipper.

Platc Tor chain fenswoner (thick ).
Plate for chain tensioner (thin.

Stud for chain rensianer,

Intermediate pear, with sprocket,
Tush for mlermediate gear.

Washer for intermediale gear.
Spindle for intermediate gear,

Driving chain for ignition,

0l pump assembly.

Wut for ol pump spindle

Worm gear wheel {on purmg).

Feed bush for pump.

Sealing wusher for feed bush,

Pumyp driving worm {on mainshafi).
Stud, nil purnp 1o crankoase.

ul for st

Crankcase, driving side only.
Crankease, timing side only.

Timing cover (for rev-counter fixing).
Crankease ovlinder base stud,
Crankeage evlinder base stud f © diameter,
Crankcase cvlinder base stud §7 diameter,
Mut, ovlinder base stud 27,

Serew, tming to driving side crankcase sump.

sainshaft ol seal, in timing cover.
Circlip, mainshalt oil seal.
Pressure release body {(onlyl.

Wire paugrs complate,

Pressure release pistoln.

Pressure releass Spring.

Pressure release union nut washer.
Pressure relegse body nut.

Washer [or pressure release union.
Crankcase bolt (short).

Nut for belt

Washer for belt

Crankeoase Lop stud (rear).

Mt for stud.

Washer for stud,

Crankease top siud (front).

Elbovw for crankease broather pipe.
Nyt for crankease breather elbow.
Crankease oil sump filter body.
 and A washer, filter body.
Timing cover gasket.

Timing cuver screw {long).

Timing cover screw (short).

Fixing screw, revolution counter drive,
Gearbox revolution counter drive,
Washar for Axing screw,

Foey Tor altornator romor.

Ddriving chain Foer camshaft,

Stud, inler manifold to carburelier.
mut for stud,

Washer Tor stud,

1leat ressling swasher,



Engine Service
Madels after Engine No. 131257 fsee page 52)

Lecarbonising the engine

There is no stipulated mileage when the engine should be
decarbonised, the necessity o undertake this work is usually
indicated by a pradual loss of power accompanje& with an
increase in petrol consumption. If the engine performance
has not deteriorated, the petrod consumption s normal, no
useful purpose is served by removing the evlinder head.

The only nisk, by running the engine [or prolonged infervals
Belween decarbonising, s the possibility of exhaust valve
burning, This is caused by separation of the additives—used
in modern fuels—an combustion which builds up on the valve
and becomes trapped between the walve and the valve seat
in the cylinder head. Gas leakage pust the valve when on s
seat is responsible for the valve burning. Before removing the
cylinder head check for derangement;

Rocker clearance,

Clontact breaker gap.

Tgnition timing,

Throttle cables for lost motion.

Try also the effect of two new spark plugs,

Removing the eylinder head
Iave available the following equipment:

(A) Decoke gasket sot Part Mumber 060911,

(B}  Socket wrench (ring spanner) o £ Whitworth form.

(C) Socket wrench (ring spunner) for 7 Whilworth
form.

(D " spanner Tor exhaust pipe finced  nuts—Part
Mumber SHLI;24%,

() Tubuolar box key 47 Whitworth form.

{F)  Open end spanner 7 Whitworth form,

{(Gi)  Allen key size 1 "

(H)  Feeler gauge (067 and 0087,

To remove cylinder head

1. Remove rider’s seat by releasing the twao captive knurled

knobs—retained by o pin passing through the boss.

Foaise the seat (o clear the two fixing brackets and draw

backwards, clear of the machine.

Disconnect the two fuel pipes ac the tunk end,

3. Take out the two front gas tunk (xing bolis, remove the
rubber ring securing the rear end of the gas tank.

4. With care  to avoid damage—carefully lift and remove
the tank clear of the machine.

5. Remove both spark plugs, right and left exhaust pipes,
leaving the mulllers in position. Lse the “C° spanner 1o
unscrew the finned nuts, slacken the muifler clip boll
securing the muffler to the exhaust pipe.

6, Remove the cylinder head oil feed pipe—Iwo banjo
pins—itake care of the washers used,

7. Remove cylinder head torgue bracket—three bolts
passing  through  the  bracket—three  Allen  scrows
spouring plate to oylinder head.

8, Remove both rocker covers,

4, Remove lour Allen screws fixing the two carburetier
manilolda—take away both carburetiers,

1}, Remove five nuis below the cvlinder head, five bolts
on the top of the cylinder head. The cylinder head can
now be separated from the eylinder barrel. 11 difficulty
exists, a light blow with a soft-laced mallet, under the
exhaust poris for the ovlinder heod, will cavse the
cylinder head 1o separate from the cylinder.

=]

11 Lilt the cylinder head—Iuo clear the push reds —then it

can be taken away Itom the enginge.

Mismantling the cylinder head

With the cylinder head removed, 1t s preferable (o remove
dll carbon formed on both valve heads also the sphere ol the
cylinder head, before the valves are taken out of the head,
The intention is 1w prevent carbon chippings entering the
recess in the pores, where the valve guides are situated, which
cian be difficult o dislodge.

Valve check

It can be decided if the valve seatings are ms tight, or
atherwizse, hefore the valves are taken out ol the head hy;

Wiping the sphere of the head until it 15 drw,

Stand the head with the exhaust ports vertical,

Mearly fill both ports with gusoline and leave standing
for a short while,

Il the scatings are sound, gasoline will not leak past the
valves,

Deal with the inlet valves in a similar manner, with care
to wipe the head dry, before filling gasoline into the porrs,
It is worthwhile making this check afrer the valves have been
ground to verify the scatings arc gas tight.

Bemoving the valves

Take oul the std for the inlet rocker cover, Use a pro-
prietary valve spring compressor tool to compress the valve
springs, then remove the valve keepers (collets), identify (he
location of each valve so that they can be refitted in their
original position. Carbon on the vilve stem and throat of
the vabve 15 removed with a knife—use fine emery or abrasive
¢loth on the stem sparingly. Use the abrasive longitudinally,
the same way as the valve operates,

The valve stem diameter can be measured for wear and
checked against the normal dimensions given in technical data,

Valve grinding

Yalve grinding should be kept to 4 minimum, the walve
weat should be refaced if badly pitted. Most dealers have
suitable equipment for this purpose. The seat angle iz 45°,

Excessive grinding will result in destroving the seat angle
of the valve, alse on the sealing in the cvlinder head, so
proventing o satislactory gas seal,

A short length of close fiting rubber hose pressed over
the wvalve stem can be used o turn the valve during the
process of orinding. o not use a rotary motion—which will
form continuows lings on the seatings—turn the valve 180°
each way until a matt surface is seen on both the valve and
seal in the cylinder head. Awvoid depositing grinding pasie
e lhe valve steny which can cause a lapping process when
the engine is running. Fass a picce of fluff-proof rag through
the valve guides, after valve grinding has been completed.

Valve springs

Teat-insulating wiashers arc used between the vilve spring
seat and the cvlinder head to prevent heat transference from
the cvlinder head to the valve springs, It is desirable to check
the free length of all valve springs awainst the measurement
given in techrical data, I the [ree length of any spring is
below 3¢ the normal length the spring should be discarded
and repluced, Parl Number 22839 {inner) 22838 (outer).



All springs are “rated”; the two close coils should abut
apainst the bortom valve spring seat.

Loss of valve spring pressure— due 1o the springs partially
collapsing - will adversely affect maximum R.P.M.

Valve guides

The four valve guides are dimensionally, and materially,
identical, They are a force fit in the cylinder head, an attempt
to drive out the guide from the cvlinder head without pre-
heating will impair the interference fit of the guide in the head,
as a result of scruffing. There is also the artendant risk of
breaking the guide. The head should be pre-heated by placing
it on a hot plate or in a domestic oven to & lemperature up
to, and not exceeding 200° Centigrade. A valve guide drili
can be made (o the dimensions shown in Figure 2 which
can be used for both valve guide fitting and removal.

Refitting the valve guides

The cylinder head must be pre-heated as described for
valve guide rermoval, for reasons already explained. To enable
the guide ta enter the valve guide hole in the cylinder head,
parallel to the bore, insert the valve through the port, hold
it firmly against its seat in the cylinder head, then pass the
guide over the valve slem protruding and press home as [ar
as possible. Using the valve guide drift, drive the guide home
5o that the flange on the guide abuts against the cylinder
head. The valve seat in the cylinder head should now be
concentric with the axis of the valve guide bore, which will
obwviate (he necessity to re-cut the valve seat in the cylinder

head.
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Refitting the valves

Should it be necessary to replace any of the four valves on
the Commando engine, it is cssential that correct replacements
are used, The valves used are similar in appesrance to those
fitted to earlier models, but the oversll length of both the
inlet and exhaust wabees, are dissimilur 10 those used on
carlier engines. The Part Number for the inlet valve is 25501,
the exhaust 25500, Replacement valves should be checked for
overall length against the dimensions given in technical data,
ta ensure the correct tvpe are ftted. Apply some clean engine
oil to the valve stem before fifling—ensure the heat resiating
wasaer is in place assemble The valve springs with top and
bottom collars, then compress the springs. A little greasc
applied (o the valve stem {where the keepers, or collets, are
Tocated) will retain them whilst the spring pressure is being
refeased.

Removing the cylinder harrel

When decarbonising, the cylinder should not be disturbed,
without good reason. If the oil consumption is normal, it
can be assumed that the eylinder bore and piston rings arc
in good order,

With both pistons on the top of the stroke, carbon formed
on the piston crowns van be removed by using a cheap six
inch steel rule, or scrapet.

There is an annular gap between the top land on the piston
and the cylinder barrel. Carbon chippings can collect in this
space, which are difficult to extract without the use of an
air line,

These chippings, if not removed, can become trapped
between the valves and the seatings in the eylinder head when
lhe engine is [irst run after refitting the cylinder head. Without
an air line the chippings can be removed by

Turn the engine until the pistons are about half an inch
dowen the stroke,

With the index finger, press a small quantity of clean
greasc into the gap betwesn the top land af the piston and
the cylinder barrel.

Turn the engine in an opposite direction past top centre of
the stroke until the pistons are about hall an inch down the
stroke. A ring of grease with carbon chippings embedded
will form in the cylinder bore, which can be easily removed.

Repeat this process o ensure all carbon from the piston
has been removed.

MNine nuts secure the cylinder Lo the crankease; as these
nuls are unscrewed the cylinder must be raised (e enable
the nuts to clear the base studs.

Before the cylinder is taken off, lift it sufficiently to cnable
some ¢lean rag to be inserted into the aperture in the crank-
case—under the pistons —thus safeguarding the possibility
ol a hroken portion of a piston ring falling inlo (he sump.

Removing the tappets

The tappels are located in the lower part of the cylinder
barrel retained by four 2 BA screws (two lo each plate)
passing through a scparating plate for each tappel.

To remove the tappel sever the securing wire for the plate
retaining screws—remaove Lthe screws.

The tappets are machined in pairs and must be refitted in
the same order as removed, they do not inter-change.

Before refitting the tappets, apply a little clean il and
ensure the hevelled edges are side-by-side facing the front
of the engine. Tnadvertent reversal will restrict oil drainage,
also prevent lubrication. Firmly righten the plale retaining
screws and securc with steel wire linking the two screws.

Removing the rockers

The spindles supperting the rockers are a close inlerlerence
press fil in the cvlinder head, The assembly sequence of the
retaining plate for the spindles is shown in Figure 3. The
interference fit of the spindles will be reduced by expansion
after heating the head. A draw bolt 4" diameter with 26 T.P.L
toeether with a short length of stecl tube with a hore diameter
of over 4997 {spindle diameter) can be used to draw out cach
spindle. With this bolt inserted in the steel tube—screwed
into the rocker spindle will extract the spindle, as the holt is
tightened. Take out the rockers: do not misplace the shim
washer 0157 thick,

The spindle should be smooth when the rocker operates.
Any roughoess, or blemish, should be removed by the use al
fine abrasive sirip «here the rocker operates—not at the spindle
ends.



Removing the rocker ball end

The hall end in each rocker is a parallel interference fit in
the rocker, To remove the ball end, support the end of the
rocker, use a drifl 1o extract the ball end. It will be ohserved
thal there is a drilling in the rocker 1o convey oil from the
rocker spindle to Jubricate the ball end and push rod cup.
Check drilling [or ohstruction, The ball end should be fully
spherical with a mircor-like finish.

Fii, 3 Rocker
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Fifting the ball end

The oil hole in the bull end must register with the ol
drilling in the rocker. For easy location, with o pencil scribe
# line along—and across—ithe oil hole,

Inserl the ball end with the scribed line in register with the
ail drilling and press home as far as possible,

Refitting the rockers

The correct location of the rocker spindle is with the il
hole facing away from the centre of the cylinder head. The
slot at the end of the spindle 3 honzontal—io engage with
both tugs on the spindle locating plate (Figure 33,

Agsernble in the following order:—

1. Shirm washer
2, Rocker
1. Spring washer
4. Press home the rocker spindle
3. Owal paper gasket
6. Oval plate with tugs engiged in spindle slol
7. Paper gaskel
8. Owval plain plate
4, Two fixing balts,

Mote:  An oil leak can develop if the end of the rocker

gpindle is not just below the gasket face on the cylinder head.

Removing the pistons

The gudgeon (wristh pin is a close press fit in the pision
hosses, an atlempl 1o drive out this pin without applying
heat will distort the piston skirt.

Lise a pair of pin pointed pliers to compress and extract
the outside gudeeon (wrist) pin circlip. Tear can he applied
with the use of an electric iron placed on the piston crown.
Alternatively, use some raz seaked i very hat water, on
the piston, which showld cavse the piston o expand sufficiently
toy enable the pin to be pushed out of the piston. Should the
pin resist removal do not use force—use o sharp pointed
eraper, or pen koife to remove a e ar carban deposi
alongside the circlip rocess.

Fitting piston rings

The scraper or oil control piston ring originally fitted has
been selected as the most suitable for the Commando engine
(Part Number 00.0954) MNon-regular rings should nor be
fitted as a substitute.

Fit the oil control ring in the following sequence:—

1. Wind one of the two thin rails over the piston,
position the rail clear, and slightly below the lower
ring groove.

2. Fit the corrugated expander ring in the lower groove

with carc that both cnds abut—rhe endv mwsr not
averfap. The two ends are coloured which should be
visible, iF correctly posilioned,

Maove the thin rail previously fitted up, and into the

ring groove, starting at the butt joint of the expander

ring—to prevent overlapping. The rail is located on
the stepped part of the cxpander ring.

4. Fif the remaining rail, from the top part of the piston,
into the ring groove, locate it on the other stepped
part of the expander ring. The ring gap on the two
rails and the cxpander rings are cgui-spaced round
the piston {120° apart).

5, Fit the plain ring, which is taper faced and marked
Top—for location—inte the middle rng groove,

6, Fil the top ring, which is chromium plaled and
cargraph treated, into the top ring groove,

Mote:  The red coating on this ring must not be removed.

frd

Fitting the pistons

The pistons are “handed’ and the location in the engine is
stamped on the piston crowns viz: LH EXHAUST. The
additional mark A or B is for piston grading. Heat the pistons,
a5 described for removul—apply clean engine oil on the pin
before insertion. Fit the circlip with 8 rotary molion—check
1o make sure it s correctly located, 1 the circlip has become
deformed during the process of removal, discard it and i
a replacement Part Number 23276,

lingine push rods

Puzh rods used in the Commando engine — like the valves —
are similar in appearance to those used on carlier tvpe engines.
but arc dissimilar in length, 1 replacements are used, (he
overall length should be checked agzinst the dimensions
given in technical data, The correct Part NMumber for inlet
push rod is 25515 the exhanst is 253516,

This part of the engine is usually trouble free. If on examina-
fion one or mare push rods are found to be bent the cuusc
can e due to:

(A)  The engine has been run wilh excessive rocker
clearance, allowing the ball end on the rocker 1o
make contact with the rim of the cup end of the
push rod. The crippling load, under this condition
would bBend the push rod.

Man-regular valve springs have been supplicd or
fitted In crror  the springs becoming coil boand
when the valve 15 al Tull i causing the push rod
ter bend.

(B

Refitting the cylinder

To wvoid piston sing breakage during the process af
fitling the cylinder, piston ring clamps are essencial, particu-
larly 1 ensure entry inta the evlinder of the thin rails for the
oil control ring. These clamps are inexpensive ard are shown
in position in Figure 4. To support both pistons, a plato
used on the crankease and below the piston skirts s illustrated
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alan. This tool can be made from a piece of stout plywood,
iz use, together with the piston ring clamps will enable the
cylinder to be liled with comparative cuse,

It is essential to use a new cvlinder base gasket, tosafeguard
against oil leakage, also subsequent allention to the cngine.
Remove every trace of the old gasket adhering to the cylinder
and crankcase face, Check the crankcase face for bruises,
or barrs; flatten with a fine oil stone. Place the new gasker
on the crankease (jointing compound is nol vsed) put the
piston supporl plate in position. Take up the cylinder—engage
hoth pistons sguare with the bore—a sharp downwards press
will enable both pistons 1o enter the cylinder and dislodge
the piston ring <lamps, which can be un-linked and taken
away with the piston support plate. Raise the cylinder
slightly to it the cylinder basc stud nurs, which must be
tightened diagonally, NOT one side at a time.

Refitling the cylinder head

With both pistons on the top of the siroke place a new
cylinder head gaskel on the cylinder, put the cylinder hezad
onto the cylinder barrel.

Tike up the four push rods—ihe inlet are the two longes)
rivls, wsed in the midway posilion,

Tilt the cylinder head backwards (sec Figure 5) to enable
the push rods to enter the tunnels cast in the cylinder barrel.

Starting from the left, fit one short push rod (exhaust) one
long push rod (inlet centre position).

The second long push rod (cenlre position).

Finally the remaining short push rod {exhaust)

Ensure all push rods are located in the cupped portion in
the lappeats.

To enable the four push rods to engage with the ball end
on the rockers, the cylinder is raised approximately 17 and
supported in this position. The two shoert cylinder head
sleeve nuts (used beloms both exhaust ports) placed horizon-

tally in between the evlinder head and cylinder barrel will
act as a support.

Locate the push rods with the rocker ball ends if difficulty
exiars; use a short length of stout wire to manipulate the rods
into position.

Take away the 1wo sleeve nuts—used to support the cylinder
head  lower the ovlinder head into position.

Eefit the cylinder head holding down bolls and nuts:
tighten in the sequence shown in Figure & See  echnical
data [or lorgue lnading figures,

Rocker adjustment

Have avadlable 0067 and 008" feeler ganges. The correct
clearance between the rocker and cnd of the valve is 0067
for the inlet, 008" for the exhausi—this adjustment is made
wilh the engine cold,

The engine musl be positioned so that the tapper in the
cvlinder is clear of the guictening curve on the camshaft,

Meal with the right side inletl valve first by —

Turning the engine until the fefi side inlet valve 1s fully open.

HReleasing the right side inlet rocker adjuster bolt lock nut.

With a spanner on the square part of this boll unscrew it
u few turns until there 15 clearance between the boll and Lhe
valve end,

Place the 006" fecler gauge on the valve end,

Serew down the adjuster bolt until il just “nips™ the feeler
oauge.

Tighten the adjuster boll lockour,

If the clearance is correct the gaupe should just shide
through the gap formed by the valve and adjuster bolr,

Turn the engine again unlil the righd side inlet valve 15
Tielly open.

[deal with the lefl side inlet valve in a similar manner,

Tra. 3 Firting Celinder Heard




Crder af tightening down Cvlinder Head nuts and bolts

Use the same procedure for the exhaust reckers with 0087
feeler pange for correct clearance,

Hecheck the clearance after the adjuster bolt lock nut has
been tightened.

Apply clean oil in the push rod cups.

Refit the rocker covers.,

Mote: I the rocker cover gaskels are renewed, jointing
cormpound s not necessary.

Fit and firmly tighten the torgue stay plate,

Pur back the exhanst pipes, with other parts removed in
the reverse order described for remowval.

[Road test the machine sufficiently fur enough to cnable
the engine to redach its normal running femperature,

When the engine has cooled down aller test, reforgue all
the eylinder head bolls and nuts,

Check and resel the rocker clearance,

Special precaution

Alter road test, firmlvy and positively retighten the two
exhaust pipe finned nuts,



Engine Overhaul

If, after considerable mileage, attention to the lower part special tools are reguired to dismantle the cluch and eagine,
of the engine is necessary, the engine can be removed [rom (A1 Compressor tool for diaphragm clutch Part Mo, (6-0949%,
the frame leaving the gearbox i position. (B)  Engine drive sprockel and clutch hub extractor ool

Part Mo, O6-0941,
(Y Camshaft sprocket cxtractor Part No, BT 12,
Special f(ools (171 Small timing pinien extractor Part Moo ET 2003,
In addition to the usuzl workshop tools the following (E]  Pisten ring clamps,
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Removing engine

Ulse the lollowing sequence to fake the engine oul of the
frame.

I.

=]

Relense the two knurled knobs scouring the scat (the
knobs are captive, retained by a pin through the boss),
lift seat to clear the two slotied brackels and remove by
pulling seat backwards,

Disconnect the two petrol pipes at tank end—ake oul
van front tank fising bolls—detach rubber securing
rear end of tank and N the tank clear of the rame,
Take out the four screws securing the wop caps on each
carburetier, and withdraw the throttde and aic slides.

(Artach these temporaciy (o0 the rame tebe out of

harm’s wav),

Detach the two spark plug covers atached to the high
tension cahles.

Remove the mulller clamp bolls securing exhanst pipes
to each mulller. unscrew the two exhaust pipe finned
nmuls—lake away both exhaust pipes,

Femove [rame torque stay plates (three nuts for each
plate] alse three Allen serows securinge plate 1o cylinder
lead.

Dirain il fank: disconnect both ol pipes at tank and
enging and,

Take off gear shift lever,

IMsconnect tachometer drive cable (engine end),
Remowve battery cover: disconnect the positive bacery
wire (to davoeid a short cireuit), Disconnest by pulling out
the vwo wires [rom the allernator and two wires for the
conlact breakers, aviached o the [ourway connector
{located belween the (o rear engine plates),

Remuove left side Mool pec wilh brake pedal,

Llse a tray below the primary chaingase (o caich oil],
remove the contral dome nut with washer  the outer
portion of the chaincase can now he removed. This muat
ig 1™ across flats,

Remove stator for alternator—three nuts—with care,
pull oul the two wires allached (o the aligrnalor {one
WIHE aT a TIMF] through the rubber gromme in the hack
portion of the primary chaingasa, Take ofl the three
spacers on the aliernaior shods,

Remove sleeve nul )0 across Nals) with lock washer
seouring rolor for the allernator, Take off the rotar,
wusher, spacer and woodrull ey in the shaft. The rotor
has a parallel bore & tool 15 not requircd to extragt




16,
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The triplex primary chain is endless, in conscquence
the engine sprocket and clutch sprocket are removed
simultaneously, Release the clutch push rod adjuster
screw lock nut a few turns and lake out the serew,
Take up the clutch diaphragm spring compressor (ool
Part Mo, 0609499, screw in the central bolt for this tool
into the diaphragm spring centre. Tighten the nut on
the central bolt until the diaphragm spring is free Lo
revolve in the clutch sprocket—and no further, Take
out (he circlip retaining the diaphragm spring from the
recess in the clulch sprocket (a slot is machined in the
end of the circlip to facilitate extraction), The diaphragm
spring, wilth tool attached, can be aken oul {see Fig-
ure 9.)

Fit the clutch hub (ool 06-1015 over the clutch hub (to
prevent it turning), Remove the nut and washer
securing the clutch hub to the gear box mainshaft (a 14
mm spark plug spanner fits this nut).

Fit the engine sprocket extractor tool by entering the
two outside bolts into the two screwed holes in the
engine sprocket, Tighten the central bolt in the tool, a
sharp blow with a hammer on the head of the ceniral
boll will separate the sprocket from its shaft,

Usually the clulch hub with sprocket can be removed
from the gearbox mainshafl withour the use of an
extractor (ool Where difficulty exists, use the engine
sprocket extractor for this purpose.

The engine sprocket—cluich sprocket with chain can
now be removed. Watch for the shim washers behind
the clutch sprockel—used to adjust the chain line.
Three bolts scoure the rear portion of the primary chain-
case to the crankcase. Straighten the three tub washers
securing the bolts—take out the three bolts —the chain-
case can now be removed. Take off the guskel from the
crankcase for the chaincase,

Fus, 9 Chiteh digphragm removed
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24

25.

Take oil” the rubber tube altached 1o the elhow union
on the drive side crankocase,

Dietach the earth wire attached (o the bottom crankease
stud on the left side ol the crankcase,

Belose the engine mounting plates are removed  the
engine must be supporied under the crankesse 1o
prevent the conging dropping down in between the lower
[rame tbes. A block of wood under the crankease can
be used or alternatively a steel rod under the crankcase
and over the lower frame tubes will suflice.

Take off the self-locking nul Irom the bolt passing
through the frent engine mounting and the frame.
Withdraw the boll from the right side of the frame.
Remave the fronl engine mounting assembled complete
by moving the assembly downwards 1o clear the frame
tubcs,

Remove the three sluds passing through the rear
engine plates and crankcase. With the engine support
mentioned in paragraph 24 removed, the  engine,
together with both carburetters attached can be lifted
out of the [rame from the right side ol the machine.
The air lilter to carburetter rubber connection will
come away as the engineis taken out of the [rame.

Frce. 10
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Dismantling the Engine

Have available commplete gasket set 060910, Wash down
the crankecase exterior with a solvent, particularly the bottom
part of the crankease, where road grit can accumulale, Lo
avoid fouling the work bench, Take out the crankease sump
plug to drain oil. 1t is preferable to dismantle the timing gear
before removing the cylinder head, spark plugs and cylinder
barrel, to protect both pistons and to provide resistance by
compression during the process of removing parts used in
the timing side of the engine.

IDismantle the engine in the fallowing scquenee,—

1. Remove the timing cover (12 screws). A light tap with a
soft-faced mallet on one side of the cover whilst pulling
on the tachometer drive will enable (the cover to separate
from the crankease.

Remove theoil pump (weo nuts). Thepump can be pulled

off the two fixing studs, Do not misplace the conical

rubber seal attached to the pump.

1, Kemove the oil pump worm nut LEFT HAND THREAD.

4, Remove camshalt chain tension slipper (two nuts), take
off the outside plate (thick one), the tension slipper then
the thin plate.

5, Remove nut securing camshaft sprocket; use extractor
toal Part Mo, EST.12 o extract the sprocket from the
camshaft. Use a suitable distance piece berween the
central bolt and the end of the camshaft. The camshafl
sprocket hus 4 parallel bore,

6, Tap oul, with a suitable punch, the spring pin passing
through the ignition chain sprocket boss and the shaft
for the distributor,

7. Take off the camshaft sprocket and chain together, the
intermediate gear pinion, and ignition chain with its

]
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sprocket, Pinch the top and botoem run of the camshaft
chain during removal and wire the top and Bollom run
of the chain together (see Figure 14) which will avoid
disturbing the valve liming when refitting. Walch for
the thrust washer behind intermediate pinion,

&, Femove small timing pinion from timing side crankshaft
—use extractor tool ET.2003, Take out the pinion kev,
the star-shaped thrust washer and steel oil seal.

% Remove the cylinder head, cvlinder barrel and both
pistons as detailed in chapter “Engine Service™,

Separating the crankease

The ignition distributor can be left on the timing side part
of the crankcase when the two halves of the crankoase arc
separated, To remove the distributor assembly, remove one
bolt from inside the crankease and the two stud nues outside.
The distributor complete with gasket can then be removed.

Separale the crankcase by:

I. Removing all the studs passing through the crankcase

and the two cheese-headed screws from the lower parc
of the crankcase.
Take up the crankcase assembly with both hands, with
the drive side crunkshall pointng 1o the hench, The act
of thumping the assembly with the drive side shaft
against the bench, will cause the drive side part of the
crankease to separate, leaving the inner member of the
roller bearing on the crankshall.

3. Take out the camshafl, the spring and rotary release
valve plate. The inner member of the timing side ball
hearing is a close [it on the timing side crankshaft, To
protect the end of the shaft and to prevent the entry

(o]

e

SRR

|
NOTE:—
- T 15 MPORTANT THAT
MWOLUTE SPLIMES ARE
COMCENTRIC, aMD CLEAR OF WELD

|

i

T
LT
[

CLUTCH HUB TOOL O6-ICIS

B



of foreign matter into the oil passage drilled in the
crankshaft, a sleeve lool as shown in Figure 13 should
he used. This tool and the method of forcing the crank-
shaft out of the ball bearing is shown in Figure 12
which is self cxplanatory.

Removing the roller bearing

The inner member s a close fit on the shaft which is
vitally important.

The roller path can be examined for wear or damage by
taking out one toller. Use a stout pair of pliers Lo grip each
side of the toller. when a sharp upward jerk of the pliers will
extract the roller.

Check and examine the entire diameter of the roller path,
through the aperture made when the roller is removed,

The inner member can be removed with the use of Lwo
sharp edge wedges placed each side of rthe steel sleeve and
crankshaft which will move the bearing member suiliciently
far enough 1o enable a regular claw-type exlracior @ b uged
far final removal.

Removing the roller bearing sleeve
To remove the bearing sleeve, the drive side crankeuse

must be heated, by using g domestic oven or hol plate to 4
temperature ol approximately 200° Centigrade. With crank-
case in this condition, the action of dropping the crankeas:
an to a flal wood bench (1o avoid bruising the crankcase face)
will dislodge the hearing sleeve,
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Removing the ball bearing

Heal the crankcase as described for removing the roller
bearing sleeve, using the same method of removal, taking
carc that the intermediate pimion shaft does nol maove.

F1c. 12 Rewurving the Crankihaft
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The Crankshaft

Removing the connecting rods

Eemove the two self-locking nuts holding the connecting
rod; a sharp jerk away from the crankshall will separate the
detachable cap from the connecting rod. If the cap jams
hall way up the studs, tap it back and repeat the process,
With the detachable cap removed, it will be observed there
is an oblique mark on the cap which registers with o similar
mark on the connecting rod to indicate the correct localion
for the detachable cap when it is refitted. The caps do not
interchange as they are machined in siri with the connecting
rod. The connecting rod bearing shells can be taken out
without difficulty,

he crankshafi

The crunkshall journals, where the connecting rads operate,
arc nol prone (oo wear even after considerable mileags,
providing clean oil of the correct viscosity has been contlinu-
ally circulating when the engine is running. There is a cavity
in both crankshaft cheeks, where sludge and forcign matler
can collect, which must be removed by cleaning when the
crankshaft is serviced.

The journals must be perfectly smooth, Score marks, due
to contumuinated oil cireulating, should be removed by
re=grinding,.

Musimum permissive ovality, before re-grinding is 0017
The normal dimensions are given in technical data.

Diimensions for re-grinding in three stages are shown on
page 23,

Mote: It is vitally important to restore the radius on each
dournal after re-grinding. The journals must have o mircor-
like finish, by lapping with the fincst grude abrasive tape
obtainable.

Dismantling the crankshaft

1. Mark the Oywheel (o identily ils position Tor reassembly
in its original position,

2, Straighten the two tab washers, take off the nuls [or
the two studs, Remove Tour nucs for the bolts passing
through the assemhblv—ithe end chesks can be removed
from the flywheel as illustrated. Extreme carc should
be taken to avoid bruising the faces on the crank
cheeks, which will affect true running when the crank-
shaft is reassembled. The oil passages and the cavities
in the crank cheeks can be cleaned as previously
described,

Assembling the crankshaft

The four bolts used in the crankshaft assembly are made
froun high tensile steel which must not be replaced by bolts
made from inferior material. The Part No. for these bolts
is T.2033.

Asx the bolis are “peened™ by 4 centre pop punch the
threads for the nuts can become damaged during remowval,
The use of new nuts for this vital part of the engine s there-
fore recommended. The IPart Mo. for the two long top nuts
i5 23280—the zix short nuts have Part Mo, T.2031. 1f the
twor tab washers are damaged by straightening they should
also be replaced (Part Mo, T.2032). The faces on both crank
cheeks, also the flywheel, must be perfectly flat and free from
bruizes or blemish. Pasz the bols through the erank cheek
into the flvwhesl—engaged in the locating dowel. Fit the
seeond crank check and it the tab washers to the lower studs.

(]
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Azzemble the fixing nucs, tighten them diagonally, then deal
with cach nul in wrn and make sure they are very, very
tight. Turn back the tab washer, “peen”™ with a centre punch
the remainder of the nuls,

Fitting the connceting rods

Undersize shells for the connecting rods 2re available, for
use when the crankshaft journals have been reground. The
connecling rods and caps nust not be filed to absorb mowve-
ment. When the maximum permissible ovality on the journals
has been reached, the journals must be reground o resiore
concentricity.

Before ussembling the connecting roda, check the holt
holes in each connecting rod for swarf or partcles of metal
that cun become trapped under the head of the holts retaming
the detachable caps. Fit the shells to both connecting rods;
wssemble connecting rods with the small oil holes facing
away from the centre of the crankshal,

Lse new self-locking nuts Part Mo, 23253, tighten with a
torgue wrench set to 25 £ lbs, Use a Wesco oil gun to force
clean engine oil through the crankshaft untl the oil emerges
cach side of the connecting rods.

Checking oil pump seal

Boelore assembling the engine, and fitting the timing chains
wilh sprockets, verify that the conical oil seal, on the oil
pump, is effective by:

1. Temporarily filling o the crankoase the ol pump,
securing the pump with the two stad nuts,

2. Pul the fiming cover into position, push it home and
release. 1 the conical ol seal is effective it will push the
liming cover away, leaving a gap of approximately 0107
between the cover and the crankcase. If the sezl i3 not
effective replace it with & new one, Part No. T.272.
Shim washers, used behind the scal and the pump hody
can be used, providing the conical portion s not
deformed or damaged,

Timing cover oil seal

The scal encircling the plain extension on the timing side
crankshufi—houvsed in the timing cover—is  designed to
provent oil leakage under pressure from the ofl pump, YWhen
the engine is overhauled, after considerable mileage, this
seal should be examined. If donbt exists use a replacement,
Part Mo, 048023,

Ta remove the oil seal, take out the circlip, prise out the
seal—eently heat the timing cover, press in the new oil seal
with the metal backing ourwards, the sharp edge of the seal
facing away from the cover.

Intermediate pinion shali

The shall for the intermediate pinion is a close press [t in
the crankease, A circlip at the inner end prevents the shall
lrom moving inwards towards the crankshafl, To remove
the shalt, heat the crankease, pull out the shaft,

Fitting the intermediate pinion shaft

The shaft has 3 small hole in one end, the other end has a
large hole and is slotted, To G the shaft, heat the crankease,
insert the shalt, small end inwards with the ol hole dritled
central in the shalt al 6 o'clock, press home the shaft antil it
15 in contact with the circlip,
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The driving side crankcase oil seal

A worn oil seal in this parl of the engine will allow oil
[rom the crankease (o be discharged into the primary chain-
caseE.

To repluce, the seal can be pressed out from inside the
crankease: the new seal, Part Bo, T 2187, 18 pressed into the
crankcase, with the sharp edpe inwards wviz: the widest
aperture facing oulwards,

The sump filter

The crankcase drain plug incorporates @ corrogated
shaped gauze, to filler oil returned from the crankease sump
to the oil pump. To dismantle the filter take oul the circlip,
the metal washer, the gauze: alse the interior ofthe plug can
be cleaned.

A 77 Whirworth hexagon spanner is used to tighten firmly
the sump filter plug.

Assembling the enging

Cleanliness in working is an important facior Lo el (he
best results, Tvery moving part in the engine muost be treated
with clean oil before assemblyv. It 15 an advanlage (0 Lreal
highly stressed parts, such as the camshalt and tappets, with
a couting o non-scruffing material such as molybdenum
disulphide, Clean the face joint on the liming and driving
side crunkcase. Remowve all traces of jointing compound
used previously. Use a fine oil stone 1o remove burrs or
bruises that can prevent an oil Light joint.

Filling the driving side bearing

When o new bearing is ficted it is most important that a
correct teplacement s used. The bearing is of the single
“dot™ type, Parl Mo, 17824; a substitute should not be fitted,

Fuis, 16

Fretracting the Camshaft

The inner member for the roller bearing s a press il on
the crankshall, il is immaterial which way the bearing is
fitted as there s a radius on hoth sides of the inner member,
With the crankshaft suitahly supported, an arbour press is
used Lo press the bearing member fully home on the crank-
shaft, Heat the crankcase—to fit the roller bearing slecve —as
described in paragraph “Dismantling the engine”™, insert
the sleeve sgquars with the Bearing housing in the crankease
and press home before the crankcase temperature falls.

Fitting the timing side hearing

A single “dot™ ball bearing I"art No. 17522 must be used.
Heat the crankease as described in paragraph “Dismuantling
the engine™. Insert the bearing squarely with the bore, then
press home,

Aszembling the crankcase

I. Take up the drive side crankease, apply clean ol on the
roller bearing, assemble the case on to the roller boaring
wilh the connecting rods positioned a5 shown in
Figure 16,

2. Inverl the crankshaft with case, insert the rotary plate
[or the crankcase release with the two projections
painting outwards, followed by the spring, Engage the
camshaft with the two projections on the rotary plate
as shown in Figure 16, When the camshall is correctly
positioned it should move op and down, with finger
pressure on the end of the camshaft, under the influence
of the spring,

3. Apply a thin coating of non-flaking jointing compound
(o the joint face for the drive side erankease, particularly
on the bottom part of the crankease, where oil can leak
Iy mravity.

4, Take up the tuming side crankcase, redil the distributor
if removed, apply some oil (o the ball bearing, then pass
the crankcase owver the projecting crankshaft  and
carnshaft, The crankcase bearing will go on to the
crankshaft bearing more casily if the crankoase s
gently hested,

5. Fit the crunkease uniting bolls—the Lwo cheese-headed
screws al (he lower part of the crankcase, then tighten.
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Note:

Aszemble i the following order—

(hil seal dished washer.

Star shaped pinion plate.

ey for the small pinion in crankshatt.

small timing pinion, with care not to dislodge the key,
Thrust washer on the intermediate pinton shalt.

Fotale crankshall until the mark on the small timing
pinion is at 12 o’¢lock, Take up the two timing chains
with the intermediate gear, sever the wire on the chain,
assemble the pinion with both chains in the crankcase
with the mark on the intermediate gear pinion in register
with the mark on the small Lming pinion. The inter
mediale pinien s marked with white paint [or casy
identification. Assemible ignition chain, sprocker and
APTINE pin.

If the camshall drive chain has been removed, or

replacedd, the camshall sprocket and intermediate goar must
be correctly located, Six outer plates on the camshall chain
should separate the mark on the intermediale gear and the
mark on the camshaft pinion (see TFigure 18 which shows
the two sprockets correctly located),

8.

To prevent the crankshaft rotating during the process
of tightening the nut for the camshall pinion and the
oil pump worm drive nut, a bar is inserted through both
connecting rods as shown in Figure 170 Fit and tighien
the camshalt sprockel nuol, Fio the oil pump worm

Fu, 13

Cyr-Away Tin

[
wn

9.

drive nul TEFT HaxD THREAT, A cutaway Limimng cover—
for dealers” service staff use —is useful to support the
intermediate pinion shaft whilst tightening the camshaft
pinion aprocket nat, alse to cnable the ignition and
camshaft chain to be adjusted correctly, The cutaway
cover 15 shown in Figure 19,

.LI.'.|“. E ’*I_il] Fis, 18

g

Apply sparingly a thin coating of jointing compound an
the pump body face, where it abuts against the crank-
vase, Fit the oil pump, ren down the two nuis evenly
nel one al a time—Itighten the nuts (see torgue spanner
AEllinma),

Cumshiaft chain grsembied

W Cover

HEH
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Fit ong of the two camshaflt driving chain tensioner
plates, with the longest portion from the balt hole
downwards, then the slipper, followed by the second
rensioner plate: pul back the two slipper fixing nuts
loosely,

Adjust the camshaft driving chain by moving the slipper,
Jeaving & ° up and down movement {slack) in the top
run of the chain, tighten the tensioner plate nuts. {See
rorgue spanner sellings),

Adjust the ignition timing chain by releasing the two
stud nuts, one bolt fixing the distributor. Turn the
distributor body, leaving & up and down movement
(slack} in the top run of the chain. Retighten the nuts
and in particular the bell inside the timing cover with
its lock washer, which must be securely tightened.
Refit both pistons, evlinder barrel with cylinder head in
the reverse sequence described in chapter “Engine
Service”, 1L iz also possible to assemble the cvlinder
head, with push rods in the cylinder, to be fitted 1o the
crankcase as a sub-unit, the cylinder head bolts can be
torqued when the cylinder has been bolted to the crank-
case. '

Use @ new gasket, fit the timing cover - six long and
six short screws—the long screws are siluated on the
left of the centre of the cover.

The cngine can now be reinstalled in the frame,

o
: )
BOB WEIGHT = é
FIWOT PIMS )
- SLOT O EMD
OF A
Fig, 20 Contact Breaker location (approxinale )

Refitting engine

L.

Introduce the engine into the frame from the right side
of the machine, Fit the three studs and nuts passing
through the rear engine mounting and the crankease.

DATIM POINT O3 ADIJLTING
CONTRGT BRERKER POINTS GaF
—~

and contaci-brecker
assenhiy

Arito-adyvatee wir [loff)

H = 442"
L _431,.DI.&.
Mik, 2AL,
TG, 21,

Locking Washer for Awto-Advance and Retard Unir

2, Support the engine (as described in paragraph 24
“Engine overhaul™), fit the front engine mounting
commplele, insert the fixing bolt, tighten self-locking nut
with wrench set to 300 in./lbs. Tighten the nuts on the
three rear engine mounting studs.

3. Continue the assembly in the reverse sequence described
in chapter “Engine overhaul™. Set the rocker adjustment
as already described.

Primary chain alignment

After engine overhaul, before assembling the clutch and
engine sprocket, check the chain line by placing a straighe
edge on both the engine and clutch sprocket. Correct align-
ment must be established, by wsing shim washers placed over
the gearbox mainshall, belore the cluteh and engmne sprockets
are finally sssembled,

Setting ignition timing

The ignition timing can be cither sct, or checked with the
engine stationary, or with the engine running at 2,000 revs,
per minute, with the use of a stroboscope.

A line marking on the rotor for the alternator is made
during manufacture (o register when the pistons are on the
top dead centre of the stroke,

Adjacent to this marking, a degree plate with a two degree
scale reading is attached to the outer portion of the primary
chaincase,

Mormally the LEFT contact broaker set in the distribulor
(to which a ycllow and black wire 15 attached) is used for
ignition on the DRIVE SIDE cylinder,

The contact breaker gap must be checked and adjusted for
each cylinder, before the ignition timing is either reset, or
adjusted.

Fic. 22
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The contact breaker Type 6CA

The contact breaker assembly is shown in Figure 220 A
sepurate contact sel on a moveable mounting plate is used for
cach cylinder, thus making it possible 1o accuratcly sel the
ignition liming on either cylinder.

Both conlacl breaker sets are mounted on a cireular base
plate, secured by two cheesc-headed screws passing through
slotted holes. The two screws should be central in the slotted
holes when assembled.

A datum mark is made on the face of the cam, used 10
obtain a uniform contact breaker gap for gach cylinder, when
adjustment 15 made.

The cam is a taper fit on the distributor shaft and is retai-
ned by the central fixing bolt

Adjusting the contact breaker gap

This adjustment must be made when the nylon heel on the
contuct breaker is in line with the datum mark on the cam.
The normal contact breaker gap is 0147 to @16 1f adjust-
ment is necessary —

1. Release the contact breaker plate screw (1) Figure 22,

2, Munipulate the eccentric adjusting screw (C) until the
contact breaker gap is correct.

3, Tighten the plate screw (L.

4, Then deal with the opposite conlact breaker in a similar
mAnner.

Tao resct ignition timing

1. Take off the inlet valve rocker cover.

2. Rotate engine until the DRIVE SIDE inlet rocker
woes down and returns—the drive side piston is now on
the firing stroke.

3, Takeout the central bolt in the contacl breaker assemmbly
—use the draw bolt Part Mo, 060934 to extract the
contact breaker cam assembly from the distributor
shaft. Take off inspection cap on chaincase,

4. Position the engine with the mark on the rotor to
register with 28 degrees on the timing scale. (Each line
represents two degrees),

5. Position the contact breaker cam as shown in Figure 20
which iz an approximate setting,

27

6. To lock the auto advance unil in the fully advanced
position, use a washer for the central cam [ixing bolt
with a hole in the washer sufficiently large enough to
clear the cum post projecting and to bear on the cam
itself. Turn the cam to the full advance position and
tighten the boll, A special washer lor workshop use is
shown in Figure 21 together with its dimensions.

Checking ignition timing (engine stationary)

1. Use a low wattage 12 volt bulb and holder with a short
length of wire soldered to the bulb holder body, Attach
a second length of wire to the bulb connection. Connect
one wire to the left contact breaker spring, the remaining
wire to 4 convenient earth point on the engine.

Turn the ignition switch. I the liming is correct the
bulb should light when the mark on the rotor registers
with 28 degrees on the timing plate.

I~

To sdjust ignition timing

1. If the required adjustment is slight, release slightly the
two contact breaker plale securing screws (A) amd
rotate the eccentric screw {B) so that the lamp bulb will
light at 28 degrees when the engine is moved.

Retighten the two contact breaker plate securing screws

AL

3. If the adjustment required is corsiderable, release the
two screws passing through the slotted plate and make
the adjustment by moving the complete assembly,

4, Rotate the engine forward 180 degrees Lo make the
same adjustment on the opposite cylinder.

5, Take oult the central bolt—remove the temporary
washer used—fit the regular washers and tighten the
central cam fixing bolt, For contact breaker and auto
advance unit maintenance see “Electrical Section™.

ra

Check ignition timing (engine running)

1. Attach the strobe lamp to the engine, in accordance
with the lamp maker’s instruclions.

2. Take ol the inspection cover lrom the primary chuinease,
Remove the contact breaker cover.

3. Run the engine at 2,000 rpom. with the strobe Tamp in
position; the marking on the rotor should reaister with
7% degrees on the indicator plate il the Liming is correct.



Tra. 24 Timing Degree Plate

“Maoror Cyele’, London., Coprright

4, Tooadvance or retard the ignition timing, reler 10
paragraph o adjust ignition timing™ (1) to manipu-
late the eccentric screw B to obtain the correcl Liming.

3, Check timing on opposite cvlinder.

Yalve timing

No uselul purpose will be served by devialing from the
valve liming established when the engine is first assernbled
by the [actory, for, i an improved engine perlormuanoe
could be oblained—by an alteration 1o the valve (ming—
such aleration would be incorporated during inilial cngine
assembly at the factory,

If 5o desired, Lhe valve Liming can be checked by -

1. Mountling a degree plate on the drive side crankshaft,
where the rolor for the alternator is lilted,

2. Using a pointer attached to the engine lo regisler the
top dead centre position of the engine—to record (he
deeree when the valve opens or closes.

3, Increase the rocker clearance on all four valves to give
uclesrunee of 0167,

4, Use a 0037 feeler paupe hetween the valve end and the
rocker to register when the valves start to open or close.
The mean valve timing figures taken from a number of
engines is as follows:—

Inlel valve opens 50° before top dead centre,

Inlet valve closes 74° after bottom dead centre.

Fxhaust valve opens 82° before bottom dead centre.
Exhaust valve closes 42° after top dead centre.
Reset rocker clearance to 0067 inlet walves
exhaust valves,

D08

The Gearbox

Dismantling the gearbox

To dismantle the gearbox, with the geurbox cusing in the
frame, have availahle the special tool to remove the clulch
and eneine sprocket outlined in the chupter “Enging overhanl™,
For access ta the gearbox internals, provesd by —

{A) Remove the outer portion primary chaincase and engine
sprocket as detailed in paragraphs 15 to 20, chapter
“Cngine overhaul™.

{By;  Remowve the steel sleeve on the mainshall [use two

screwdrivers) to exposc the circlip  encircling  the
mainshatt—take out the circlip,
The figures in parenthesis againsl the ensuing instructions
refer to Figure 25.

Removing the outer cover
Remove the drain plug (13) to drain oil.
Remove The inspection cap (66) take off the clutch vable,
Remove the bolt for gear shift indicutor, leave the pedal on,
Remaowve the kickstart crank bolt (907, take ol the crank,
Remove the five cheese-headed screws lixing cover (B8],
Remove the cover by pulling off, using the gear shift pedal.

Removing the inner cover (47)
Remove the ratchet plate and spindle (3),
Remove the clutch operating arm and roller (B2}
Kemove the lock ring (800, take away the body ard ball.
Remove the mainshaft nut (74,
Remove the seven nuls fixing the cover (39).
Femuove The cover, tap the edee and pull off (475

24

Removing the internals

Remove the low goar pinion on mainshaft (399,
Femove the striker fork spindle (25 by unscrewing.
Femove the two siriker forks (33 and 34),

Remove the clutch push rod {217,

Remove the mainshaft with the gears on it (1),
Remove the layshaft gears (12).

Removing the sleeve gear (23)
Remove the screw flixing the lock plate (4).
Rermove the sleeve pear sprockel nut (3), feft band thread.
Remove the sprocket (6) from the splines.,
Remove the distance piece, behind sprocket.
Remove the wear from the bearing (17).

Removing the cam plate (26)

Remove the dome nut (20) take oul the plunger und spring.
Remove the two holts (28 and 29),
Remove the cam plate and quadrant (26},

Remoying the gear bushes

Remove the bushes hy pressing out—nole location first
the bushes are brittle (ciile) use care in fitting. Size i s,
(LE1325 0812007,

Removing the main bearing (17)

Remove Lhe oil seal (161 by prising oul,
Remove the bearing by warming the case and press oul.
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KRemoving the hushes

Eemove the kickstart bush (771 by warnuee the cowver,
pressing out from the eurside; ream new bush o (LAETSY (o
0.6865 7,

Remove (he loochange spindle bush i has a blind hole;
hear the cover, screw a coarse threaded tap into the bush and
pull oul,

Assembling the gearbox
Fit the main gear bearing (177, heat the case.
Fit the sleeve gear (231 the distance picce und scal (145,
Fit the sleeve gear sprocker and nul—1this must be very
firmly tightened.
Fit the lock plate and its screw.

Fitting the cam plate

[his plate must be correclly positioned to index the four
PEATS.

Fit the quadrant {311 with boll and washer, Lift the lover
portion of quadrant, with radius on lever 1o be in line with
the top siud for the cover (top gear).

Inzart cam plate so that the first two teeth in the quadrant
are visiblz through the slol in the cam plate— then fit the
bolt and washer (27 and 2¥).

Fitting the internals

Fit the mainshaft with the third zear (24) on shaft,

Fit the second gear (33) with striker fork (23] in the slot
in the pinion,

it the projection on striker fork in cam plate.

Fit the firsl gear (39),

Fit the layshalt assembled with gear (36) gear (37 pear 38)
with the other striker fork in {38) engage projeclion in cam
plite, insert the lavshaft in its bush,

Line up the two holes in both striker forks, inserl the
spindle (25) and screw home.

Fit 1he first gear (400

To complete the asscmbly

Put back the roller (32), line up w take foot shift spindle.
Lise new gasket and fit the inner cover. Befare tightening the
body lock ring (80), position the lever {421 so that it 1s in
ling with the clutch cable entry to give a straight pull. Refill
one pint of 5AF, 30 oil,

Fro. 26

Ciear shift Pedal Soring

Replacing the gear <hifi spring

Take off the outer cover {36) then the quudrant (509 with
the pawl spring behind it. Tap oul the gearshift sleeve (52),
washer (531 Take out two bolts (73), remove plate. The
spring dssembled i shown in Figure 249

Replacing the kickstarter spring

1. Remove the pearbox owter cover (56), the inner gearbox
cover [47) as described in paragraph “Dismanlling the
gearhox™,

Detach the kickstarier return spring from the gearbox

cover and from the kickstarter shall, (Use o tool like a

button hook for this operation).

3. Fit the kickstarter spring with the hole in the shaft at
12 o'clock engaged in the end—that s turned down
vertically—into the hole in the shafi.

4, Using the ool suggested, hooked in the opposile end
of the spring, pull the spring sufficiently for the end to
engage with the localing hole drilled in the cover,

5. Replace the mner and ouler covers, Refill with one
pint of S.AE. 50 o1l

I

Romoving the gcarbox

The pearbox assembly can only be removed when the
engine 1% laken out ol the frame.

Misconnect the rear chain, lake oul the top and botiom
gearhox fixing bolts, arn the assembly an-clockwise (from
kickstarter side). The gearbox can then be removed from the
TEAr engine mounting.

Replacing wearbox outer cover

Use a new gasket for the outer cover, PPart Mo, 040055,
[f the gear shift puwl springhas been removed, or replaced, the
spring must be correctly positioned to enable the gears 10 he
selecled as (he spring 15 not reversible, An examination of
this spring will show that one leg of the spring is straight, the
other spring leg is cranked,

The correct spring location is with the straight leg of the
spring in the uppermost position. Position both spring legs
on each edge of the rocking pawl as shown in Figure 29,

The clutch

The dinphragm cluch in a dismantled form is shown in
Figure 27, The assembly sequence is self-cxplanatory, the
clutch needs no adjustment other than to maintain free
movement berween the clutch operating push rod and the
operating lever inside the gearbox cover (see paragraph
“Clulch gable adjustment™). Az the clutch plate friction
inserls tend 1o selile down—this has the offect of absarbing
the free movement of the clutch operaling mechanism,
which can result in the clutch ceasing 1o grip, by reason of
relieving pressure on the diaphragin spring.

-

Fiz, 27

Cluteh assemhly
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The clutch bearing

The clutch hub runs on a journal bearing which is a close

fit in the clulch sprocket, located by curclip,

To remove the clutch bearing

1. Take ool the circlip retuining the clutch hub with

sleeve extension {the smallest of the two circlips).
2. Press oul the clutch hub.
3

Tuke out the circlip for the bearing (the largest of the

o circhips).

Fio. 29 Gear shilt Paw! Speing

4,

Press ont the bearing [rom inside the clulch sprocket.

Refitting the clutch bearing

Apply u little anti-centrifuge grease on the bearing—refit
the parts removed in the reverse order described for removal.

Clutch cable adjustment

To enable the clutch to function satisfactarily, it is important
that the correcl amount of free play in between the clutch
operating mechanism is maintained. The principle used for
operating the clutch is shown in Figure 25

To adjust clutch cable

1.

i

Kun back the clutch cable adjuster ook nut, screw down
as far as possible the cluich cable adjuster, al the handle-
har end ol the clutch cable,

Tuke off the large inspection cap on the primary chain-
CASE.

leleuse the nut locking the slotred push rod adjusting
sorew, in the boss for the diaphragm spring.

Scresw in gently the slotted adjusting screw until contact
with the clutch push rod can be felt—unscrew the
adjusting screw onc quarler of a wrn.

Wilh care thut the adjusting screw does not move,
retighten the adjusting screw lock nut-— use o screw-
driver to hold the adjusting screw with 4 Ting spanner
ey tighten the lock nut.

Unscrew the cluteh cable adjuster leaving &7 to 47
free movement between the inner and outer casing lor
the clutch cuble—tighten the cable adjuster lock nut,
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Chain Adjustment

To adjust primaary chain

The gearbox is fitted in the rear engine supporl mouning

by two bolts passing through the engine mounting plates and
the gearbox casing. On releasing the nut for the top gearbox
fixing bolt the gearbox can pivel on the Bottom bol:, thus
allowing the primary chain lension to be adjusted, To adjust
the primary chain:—

L.

Remove the cenlral inspection cap from the primary
chaincase.
Releaze the nut for the top gearbox fixing bolt.

Inscrew several turns the frenr nut on the chain
adjusting balt to pull the gearbox backwards (located
on the rizght side of the rear cngine mounting),

Tighten the rear nut on the chain adjuster boll slowly,
until the primary chain is just tight—which can be fel
with the index finger through the inspection cap
aperture.

Unscrew several turns the reqr nut on the adjuster balt
then tighten the frond adjuster bolt nut a trifle at a
time until the chain whip is 27 in the centre run of the
chain,

Tighten the rear adjuster bolt nut firmly, Rotate the
engine (0 check the chain tension in more than one
posilion. Tightlen the lop gearbox Oxing bolt nuot.

It 15 important to first adjust the chain tight, so that the

final adjustment is to mowve the gearbox forwards Lo prevent
the gearbos moving when changing into a higher gear,

MNote:

Moving the gearbox from its original position will

affect the tension of the rear chain, which should be corrected.

Rear chain adjustment

L.

2

Release slightly the rear wheel spindle nuls,

Release the adjuster lock nuts, move the two chain
adjuster bolts an cgual amount o either tighten or
slacken the chuin until there 15 §7 whip in the botlom
run ol the chain,

Tighlen the chain adjuster Tock nuts and wheel spindle
mats—then check chain adjustment in more than one
place.

Fis, 31
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Removing the rear chain guard

1. Take out the front and lower fixing boll, Release the
battom fnut for the left side rear suspension unit.

2. Maove the chain guard forward—to clear the rear
attachment—raise the rear end Lo remove the guard,

Rear chain lubrication

The rear chain is positively lubricated by oil by-passed
from oil refurning from the engine. A plastic hose connected
to a ‘T’ piece on the oil tank conveys oil to the rear chain
viz @ felt cartridge to act as a restrictor. The plastic hose
terminates close to the rear chain.

A clip to locate the plastic hose is atlached to the rear

chain guard fixing bolt. The location of the felt cartridge is
shown in Figure 31,

The primary chaincase

The outer portion of the primary chaincase is retained by
a nut far the central fixing bolt, By removing the fixing nut

the cuter portion of the chaincase can be removed.

The oil sealing bamd

The rubber sealing band is located in a channel cast in
the rear portion of the primary chaincase; the sealing band
can be removed by prising it out of the channel.

Rear portion primary chaincase

The rear portion of the primary chaincase is attached to
the drive side crankcase by three bolts with tab washers to
secure the bolts, The engine sprocket, together with the
clutch, must be taken off for access to the three fixing bolts,
The tab washers must be tarned back after refitting the bolts.

A sliding oil seal surrounding the gearbox mainshaft is
incorporated in the rear portion of the chaincase. The seal
consists of two steel discs witha felt sealing washer interposed.

The steel discs are not detachable, being spot welded
during assembly, The felt oil seal can be removed by prising
it out—to it a replacement.

Front Forks

Lubrication {The figures in parenthesis refer to Figure 33}
For routine maintenance, refer 1o riders handbook. Use

one of the recornmended grades of 5.4 E. 20 oil shown in the
table of lubricants.

Steering head adjustment

If movement develops in the steering head bearings and
iz mol corrected promplly, vibralion will be produced,
and damage o these bearings will inevitably occur. Usually,
moverment in these bearings can be detected when the
front brake is applied. Additionally, the bearings can be
checked for movement by:

1. Raising the front wheel ¢lear of the ground as shown
in Figure 34, Place the lingers ol the left hand on the
point where the handlebar lug meets the top part of
the frarme head lug. :
Girasp the extreme end of the front fender with the
right hand, lift the entire assembly up and down, when
movement will be felt by the left hand.

k-2

Fro. 32 13" x 1&7 AlF open ended

3. To adjust the bearing; to eliminale movement, release
both fork tube clamping nuts (28) release slightly the
fork crowwn and column nat (37).

4, With a thin open-end spanner, tighten o trifle at & fime
the fork head race adjusting nut until all movement
is taken up, without friction on the bearings.

3, Tighten the column nut (37}, the twao clamping nuts (28).

To drain the front forks

A container 1o carch ol drained, should be placed under
one of the [ront fork leps  with the machine on the
central stand.

1. Take cut ane of the two cheese-headed drain screws
and washers at the botem ol the fork leg—take the
machine off the contral stand.

2, Apply the fromt brake—lo stop the machine moving
forwards —wuork the Terks up and down to gject the oil.
Bepeal the process tor the other leg.

3. Putl the machine on the central stand and refit the twao
cheess headed drain zcrews with wushers,

& 5.6, (1927
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Remove the two top fork tube bolts (34) Raise the
front wheel—to expose the front fors springs- osc a
wooden box, or block of wood under the front wheel
for supporl,

Dielach both damper rods from the front fork cop
holts (34), use two spanners, sel asile the tachometer
and speedometer in their covers,

Femove the support for the front wheel (o allow the
farks to fully extend, B 150 co of AL, 20 oil to each
fork tube. As the air space between the spring and the

FRONT FORK ASSEMBLY

I Fork main tube.
Main tube bush,
3 Main tube bollom bush.

]

4 Main tube bottom bush cicelip.
5  Fork slider left hand.
 Fork shider right hand.
7 Fork end drain plog.
B Washer for pleg.
(nl damper tube,
10 06l damper toal.
11 il damper tihe bolt
12 Washer for bolt.
13 Washer for tube.
14 ™Nut for rod top.
15 Mul for rod bottoo.
16 Damper tube cap.
17 Piston locating peg.
18 Oil damper valve cop.
19 0l damper valve cup sletted ring.
20 Main Lube lock ring with cup.
21 Main spring.
22 Main spring locating bushes,
I3 Spring cover Lube,
24 Spring top cover tube scouring plate.
25 Screws securing plate.
M Crown lug complete with column.
27 Pinch stud for crown lug.
25 Nut for stod.
10 Tagsl cover.
30 Fork head race adjuster nul.
il Top cover left hand,
32 Top cover right hand.
31 Main tube top cover ring,
14 Tork main tube fller and retaining plug.
15 Washer [for plug.
26 Fork head clip.

37 Tork crown and column 9k nut,

34

fork ebe is small, the ol should be filled slowly to
ayoid overspill,

7. Refit the damper rods to the top balts—firmly tighten
the lock nuts,

Dismantling the frond forks

The front forks can be dizmantled, for examination of
the damper mechanism or fork springs—leaving the steering
column, handlebar lug and attachments in position. The
fork legs can also be removed individually.

ar




Tio. 34 Checxing Steering Hegd Hearings

To remove ome fork leg
I, Supporl the machine with & box under the engine,
remove [ront wheel, delach the brake cable, rake ofl
the [ront fender with stavs.

3 Release the fork lube clamp (28), take out the lop fork
bolt (343, lay aside the instrument secured by this bolt,
detach the Jamper rod.

3. The inner fork tube has a laper on the cnd that enguges
with the handlebar lug, a sharp downwards jerk on the
bottom slider should enable the fork tube to be extracied

_if the fork tube dees not come away—put back the
lap fork bolt only (34), screw in a few turns, A sharp
blow with a softi-faced mallet will separate the fork
tube from the top lug. The fork tube with slider and
spring can be taken away from the front forks,

Dismantling fork inner tube
1. Remove the damper tube fixing bolt (11}, unscrew the
hattom screwed extension—take off the fork slider.
2. Take out the damper tube with spring, remove nut on
top end of spring (14), unscrew the damper tube cap
(16) use a tommy bar inserted through the holes in
the damper tube.

et
i

3. Remove the oil scal, sealing washer with Nanged bush
from the top taper end of the fork inner tube, if the oil
seal is to be nsed again.

4. lemove the circlip (4), take off the fork tube steel bush,

Assembling the fork tube

Remove any (race of rust on the lork tube with abrasive
tape. The portion of the fork tube (where the oil scal operates)
st have a mirror-like linish—any roughness or hlemish on
the tube will damage the oil seal and make it ineffective.
Pul back the dismantled parts in the reverse order described
for dismantling.

Removing forks as a unit
1. Remove the bandlebars, the drive cables for tachometer
and speedometer, the lamp wires [or these instruments.
2 Remove the two fork tube top bolls (34), the tachomeler
and speedometer, support the front wheel with a box
to cxpose the springs—disconnest both damper tubes.
3. Remove the fork crown column nut (37) with a soft-
faced mallet. Give the underside of the handlebar lug
(36) a few sharp blows to part it [rom the fork inner
{uhes.



4, Take off the headlamp— leave it suspended by the wiring
loomi, remove the front wheel, The forks can then be
withdrawn through the frume. Walch lor the 36 47 dia,
ball bearings.

Removing steering head bearings
The bearing cups arc d press Gt in the Iome log, Use @
short length of steel wbing through the head Tog w drive

out the cups—moving the steel lubing to alternate edges of

the cup so that it will come out parallel with its housing,
Use o taper wedge or old screwdriver to remove the cone
hearing on the fork colummn,

Reassembling the front forks

If the forks have been completely dismantled, the following
precautions should be observed during assembly.

1. The fork inner tube must be clean and smooth, with
clean oil applicd before assembly,

2. The flanged bush should be o close free shiding lit—
replace the bush it there 15 undue clearance between
the bush and the fork inner tube.

3. The flanged bush, the paper washer and oil scal arc
passed over the fork inner tube from the top laper end.

Note:  The oil seal is fitted wich a spiral spring inside the
sedl towards the paper wusher for the Hanged bush,

4, The fork tube clamping mas (28 must be firmly
lightened,

5. Use some stll grease on the cone bearing for the fork
column—io retain the 18 17 diameter steel ball bearings.
Lse similar grease in the top bearing cup in the frame

o retain the 18 27 dinmeter ball bearings during the
process ol relitting the Iront forks, Ensure the correct
number of steel balls are used in both ball races,

Hear suspension units

These are sealed units, The damping uid—I[lked during
assembly—is sufficient for the serviceahle life of the unit,

Each unit is adjustable to three positions by means of the
" gpanner supplied in the rider's toolkit.

The solt, or normal position 15 when the scgment, welded
to the unit body is in contact with the topmost position of
the cam face, viz, rotgled (o the limit in an anti-clockwise
position—viewed [rom above the unit, Rotation, by use of
the "C7 spanner in a clockwisse direction pre-loads the spring
inlg a stronger posilion. Sorf unils must have identical
adjustment,

A prating noise, audible when the units are moving can
be rectified by :—

1. Remove the units  one at a time.

2. Compress the unil spring—take out the top split collar,

}. Remove the unil dust cover, apply some anti-centrifuge
grease on the outside diameter of the spring, then
reassemble.

Steering lock

The kev-operated lock, which is a thief-proof device, is
pressed into the front fork hundlebar lug.

To remove, it can be driven out from the underncath
portion of the lock,

A number is stamped on the lock base Tor dentilication,

The Frame (Registered design)

Removing the oil tank

The il tank is located by a plan soad passing through
rubber grommetl at the bottom of the oil mnk. To remove
the oil tank:

1. Dirain off the cil content—remove the two oil pipes
connecting the oil tank 10 the engine.

2. Remowve the rubber hose from the crankcease release
valve where it joins the top left of the oil tank, remove
the rubber hose for the oil tank vent pipe connected o
the air filter on the top right of the (ank.

3. Tuake out the two rubber-bonded studs securing the
tunk (o the rame located at each side of the tank at
the top, Move the tank cutwards and up to clear the
loower locating stud.

Removing the air filter
To clean, or replace the air Glter element :—
l. Remove cover lor ballery compartment by using o
coin in the Rololok catch, at the bottom of the cover.
2, Slide the cover in the direction of the front wheel to
IEMmaove.
1, Take off the Zener diode from its
releasing the Rotolok catch,
4. Remove two bolts clamping the air Glter front and back
plate the filter clement can be withdrasn dowmwards
for remowvul.

mauntling by

Removing the rear mudguard

1. Take out the rear wheel.

2, Remova the self-locking nut securing the rear mudgaard
to the frame cross member,

3, Remove the holl fixing the mudguard or the rear [airing
hracket.

4, Remove bolt fixing mudguard to rear rumber plate,
disconncet the two rear lamp cables from the connector.

Remoying the rear fairing

The rear fairing is attached to the frame by the two top
redr suspension bolts together with g bracket under the fairing
connected to the rear frame loop.

I. Remove the lwo (op bolis Lor the rear suspension units

{the knurled discs are caplive),
2. Remove the bolt for the rear loop clip brackel.
3. Disconnect the two rear lamp cables.

To remove the battery carrier
To take off the hattery carrier, the following parts are
dismantled, the methods for removing these sub units are
described in the frame section of this manual.
Rear wheel.
Rear mudguard bottom hxing baolt,
Electric horn {disconnect two cables.)
il tank.,

ot F
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A (=02 1% Frint engine mounting assembled 1 off
B Dn-0515 Frame front cnging mounting plale 20
C DE-042 1 I'ront cngine moeentng bush 2 ull
I 0E-0427 retalastik spacer tube (fronl) 1 off
E 060771 Front engine mounting nearing spaccr | ol
F (60425 Front engine mounting nehbes spacer 2t
O 6-D6RA-9  Front engine mounting slhim as requirel
11 (M-06%4 Front enging mounling tubc cap Teach end 2 off
1 06-0573 Mounting plate shirm (polyoarethane} 1 cuch end— 4 off
K 050422 Front mounting spacer (enging plates | zach enid—2 off
[ DE7TT Front enging mauntng goiter | gach cnd—2 off
5] LA Washer I each cnd—4 ol
N 060438 Mut LT f
0 060423 Front engine mouncing kol Lol
r (a-024 Rear engine mounting assembled 1ol
0 (6-0414 Rear sngine mounting plate (frame) 2ol
R {M-04 32 Rear enging mounting bush 2o
5 060434 Metalastik spacer tuhe (rear) 1 off
T Dg-0772 Rear engine mounting bearing spacer 1 off
U N6-0335 Rear cngine mounting rubber spacer 2 off
v 06-0775-% Rear engine mounting shim as roquired
W (5-0535 Rear engine mounting mube cip 1 gach end—2 ol
X (61774 Rear engine mounling gaiter 1 each end -2 off
A (16430 Rear mounting spacer iengine plates) 1 each end- 2 off
7 (-0472 Spacer 1 each end - 2 ofl
H 060468 Footrest support mlale 2ol
W NE-0437 Rear cnagine mounting stud 1 off
t {5-0B31 Front suppaerl bracke: B.IL L off
& (60852 Front support bracket LT | off




Fisi. 30 Front Engine

5 The batery,

6, A [ilter hack plate (see footnote).

7. Condenser pack cables and earth wire.

#, Chain oiler cartridge clip and harness clip.
9, Zener diode (Rotolok),
10, Two wires lor ignition switch,

The battery carrier platform is sloted at the fronn end,
Take out the two rear bolts in the footrest plate—slacken
the two Tront nuts—the battery carrier can be lifted ar the
rear end to remove.

™ote:  The tab washers on the wir filter back plate must
e turned back to prevent the bolls becoming detached.

Removing the side stand

The hinge pin is a press fit in the stand lug, located by a
circlip at each end. Remove circlip, detach the stand spring—
drift out the hinge pin to remove stand leg. Take our two
holts to remove stand bracket.

Kemoving the central stand
1. Dusconnect the central stand retuwrn spring from the
right side stand stop plate.
2. Take out the two central stand hings bolls and nots—
the stand can be removed,

The front enginge mounting

With the engine mounting halt torgued to 25 fi. ks, the

Moutinting Asvambly

totdl side play should be W20-0257 IF the normal side play
is reduced, the mounting bush will nol functien.

Checking front cngine mounting side play

If the combingd side play measured on cach side of the unit
cxoceds 0237, the shim washers should be exchanpged,

If the engine plate portion of the assembly is moved and
then released, the assembly should react by the elasticily of
the engine mounting bush, I this reaction does not Qoour,
the shim washers fitted are too thick and must be re-shimmed
te give a (olal of .020-.025" clearance, This i3 a vital adjuse-
ment, which must be effected accurately,

Checking rear engine mounting side play

The amount of side play, 010-015", for this mounting can
also be checked with the unil assembled in the frame. The
check should be made on the right side of the mounting by

using the same method as described for checking the frant
IMOINLng,

Fitting new shims for rear engine mounting

l. Take off the right side nut to the bolt pussing throush
the engine mounting assembly.
Dwive oul the bolt sufficiently [ar cnough to enable the
spacer (K} and the cap (H) to be removed for aceess to
the shim washer,

[

Fis. 37 Rear Engine Muoanting Assembly
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3. Take out the existing shim washer—replace it with the - -
shim washer selected.

4. Assemble the parts removed, deive back the mouniing r———————--- A R ettt
bolt—torque to 25 ft. lbs.—then recheck the side play— A | = H .
readjast if required. ]

) DE-0954 ]
: : —
Removing rear engine mounting {(see also paragraph “Bwinging
Arm™, 06099 CH-0993
To service the rear enEine mouniing or te replace the B, 30 Asserabding Tood coegplete | front enging ineumnting bustes)

mounting bushes the following dismantling is necessary:
. Remove engine (sce chapter “Engine overhanl™).
2. The oil tank.
3. The hinge spindle Tor the swinging arn.
4. The gearbox (see chapter “The gearbox™

Femoving the engine mounting bush

To remove the engine mounting bush (C). and the two
rubber spacers (F), an arbour press is used with a suilable
mandrel inserted through the assembly. The method used is f ne-noa 7
shown in Figure 3%, With the engine mounting suitably -
located, the mandrel under pressure will press oul the bushes
and spacers as shown in the general arrsngement drawing 08 039 06-0996 -
{Figure 33). Erii. 40 Agsendfing Taol complote [vear engine mownting bushes)

The swinging arm
The swinging arm pivots on two flanged bushes in bok
ends of the swinging arm supported by the swinging arm
spindle, which passes through the Tear gngine mounfing
plate, To remove the spindle:—
|. Take out the screwed rod sccuring the two cnd plates With the pivol spindle removed take offi—
for the swinging arm bushes.

To remove the swinging arm

) , Reur wheel—disconnect the rear chain,
1 Remove the lock holi—centrul in the rtear enging

o , . P ; X sar brake.
mounting— which secures the $winging arm apindle, Rea ) ) ] )
which is threaded on the right side. Use u " UNF bolt 1, Rear chain guard and chain oiler tube clip,
to extruct spindle, which must be removed to take off 4. Twn rear suspension unit bottom bolts. The swinging

mounting, arm can be taken away from the frame.

L
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Rear Enging Mawnting Plate

Ihe swinging arm bushes

The two Manged bushes, use an “07 ring in the dust plate,
also in the recess for the bush in its housing, as an 01l scal,
The hushes are a press fit; (o remove, take out the tweo 'O°
rings, support the end of the swinging arm  wse an arbour
press to remove both Bushes.

Fitting the bushes
Place the dusl plate over the bush wilh Lthe recess for the
(0 ring fucing inwards. Press in the bush,

Fi, 42

Firring Frame Racey

Fit the large "0 ring in the dust plate with the smal] 07
ring in the bush recess for the swinging arm, Mew bushes do
not require reaming aller ficing.

Fitting the frame races

A draw bolt used to press bome the lop and bottom
rame race is shown in Figure 42, All traces of enamel or
[areign matter must be removed to enable both races to be
positioned correetly in the lrame housing.

Wheels and Brakes

Front wheel removal
With the maching on the central stand :—
1. Take out the split clip with clevis pin—unscrew the
rake cable adjuster —remove the cable.
2 Take off the wheel spindle nut on the right side of the
machine—release the kel side fork slider pinch balt,
3 Support the wheel with one hand - use a lommy bar
through the hole drilled in the wheel spindle—pall out
1he spindle.

Refitting front whecl
1. Remowve rust formed on the spindle
HTEARE.

' Pat the wheel hack in the fork with care to locate the
brake plate in the brake torque stop,

Fit the wheel spindle {see the dust cover is in posilion),
tighten the spindle nut, Tighten the slider pinch baolr.
1. Rcfit the brake operating cahle.

SNole: I the fork moticn is stiff, aler relitting the wheel,
release the right side spindle nut up and down sharply to
relieve side siress on the fork members, then retighten the
spindle mat.

apply a lictle

ek

Removing rear wheel
The rear wheel is detachable from the brake druom and
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sprocket, scourced by three extended nuts, With the rear wheet
clear of the ground;—
1. Remove three rubber grommets (4] [rom the vighy side

hub disc. Take ofl the three extended nuts (8).

2. Unscrew the wheel apindle (200, withdraw spindle
through the huab.

1, Take awayv the distance picce (191 the speedomeier
drive (39} can be left attached o the drive cable,

4, Pull the wheel ¢lear of the three driving studs (6) o
FENIavE.

Removing the rear brake drom

. Disconnect the rear bruke operating cable.

1, Remove the connecting links from the rear chain,
Remove nut for dwmmy spindle (22} with washer (211
take out the brake drum wilh brake plae assembled,
from the Lork ends.

fad

Refitting rear whecl

Put back the rear wheel in the reverse order described far
removal with the following precaations;—

(A} BRefore tightening the rear wheel spindle (200 ensure
the twa driving dogs in Lhe speedometer drive (39} arc
praperly engaged in the s slols in the hub bearing
lock Ting (14
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Position the speedometer drive cable befere finally
tightening the wheel spindle.

(B

Dismantling rcar wheel hul

The wheel hub bearings are packed with grease during
initia] assembly. When the bearings are removed they should
be cleaned and [resh grease applied (see tuble of lubricants).
Further attention should not be required until 10,000 miles
has heen covered. With wheel removed 1o dismantle—

1. Unscrew the hub bearing lock ring (14) LEFT HaND
THREAD, Take out fell washer (12) distance piece (9).

7. Take up the rear wheel spindle (20, fit 1o it the washer
{21 also the spacer (19

1. Insert the wheel spindle with the washer and spacer on
it, through the rear hub. A few sharp blows with a
saft-Faced mallet on the end of the spindle will mave
the bearing until it abuls against the reduced diameter
in the hub,

4. Use a short length of stecl lube with an outside
diameter slightly smaller than the internal diameter of
the bearing. Drill out the bearing (10).

41

Rear Hulr

5. Invert the wheel, then drift out the double row bearing,
which will take with it the steel cup for the fell washer
{15}, the felt washer (12) and thin stecl washer {13)
Clean and grease lhe bearings.

Assembling the rear wheel hub

Firsi, fit the single row bearing (10}, then assemble paris
removed in the reverse arder described Lo dismantle. When
assembled, “peen” the stecl cup (15} against the hub with a
suilable punch.

Dismantling front wheel hub

With the front wheel removed :—

1. Unscrew the hub lock ring (24) right hand thread. Use
i peg spanner or pin punch if @ spanner is not available,
Should the lock ring be difficult 10 remove, use genile
heat on the hub in the vicinity ol the lock ring.

2. Remove (el washer (146 the spacer (23). Use the [ront
wheel spindle as a drift by passing the spindle through
the wheel hub from the brake side.

i A few gentle blows on the end of the wheel spindle with



d sofi-faced mallet will drive the double row hearing (15}
wiee the bk and, al the same time, push out the single
rowe bearing (22), Any Turther atlempt to drive the
double row bearing in the hob can damage the spacer
tube between the 1wo bearings.

4. Take ol the wheel spindle, invert the wheel again,
inzert the wheel spindle through the bub, position the
spindle central in the spacing tube—then drift oul (he
donble row bearing—ejecting the large steel washer, the
felt washer and the thin steel washer,

Assembling front hub

Clean and repuck bearings with fresh grease; use onc of

the recommended lubricants.

I, Press home the single row bearing into the lell side of
the hub followed by the distance washer (lat side
against the bearing), then the felr washer and lock ring.

2. Fil the distance tube into the hub (small end first) until
it abuts against the bearing, already fitted.

1. Fit the double row bearing—wilh care thal the bearing
starls sguare in the hub—use the wheel spindle 1o drive
the bearing home, until it abuts against the distance tuhe,

4. Fit the thin sleel washer (the smallest of the two)l, the
Fell washer and finally the large washer. Lightly “peen™
the washer with a centre punch aloneside the wheel hub,

Wheel balancing

Should it s0 happen that the wheels are out of balance—
due o wariation in the construction of the tvre and inner
tube—this can have an adverse effect on road holding at
high road speed particularly in the case of the front wheel.
It 15 not possible to balance the wheel in ils normal position
by reason of friction cansed by the oil seuls for the hub
brarings.

To sccurately balance the wheel :(—

Remove it from the frame.
Cibtain o steel rod, weether with two unlubricated hall
bearings (to reduce friction).

3. Mount the wheel—with the rod through the hub
supported by the two bearings, on g stand—two wooden
boxes will do. A workshop stand Tor this service i3
shown in Figure 435,

It the wheel is correclly balanced, it should remain
stationary in any positon, IF out of balance the heaviest parl
of the wheel—usually where the iyre valve is used—will
slonw]y come to a standstill at the botiem of the circumiference
(6 o'clock)

Counter balunce weights to attach to the wheel spokes
are available, As an alternative, serips of lead sheer attached
to the wheel spokes can be used. Sccure the lead strips with
adhesive tape, with a coaling of jointing compound to scal.

-

Front hrake adjustment

Adjustment, to compensate lor cable stretch and bruke
lining wear, can be made by unscrewing the hrake cable
adjusters located ut the handlebar end of the brake cable,
alae on the front brake plate.

The brake link rod s preset at the factory, The rod lenglh
should not be altered unless the brake shoes arce scrviced,

To resct (he link rod

1. Relzase the lock nut on the link rod, take out the top
clevis pin and retaining <ip.

Fic. 43
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Balaneing the Rogd Wheels

Frome Brake aiseowiicd
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With the assistance of a scoond person, apply pressure
on both brake expander levers 1o priss the broke shoes
hard agairst the brake drom.

Whilst maintuining this pressure, adpst the brake rod
length, sothatl the top clevis pin will enter the voke end
on the link rod. Fit the clip and tighten the lock nut on
the link rod,

4. Manipulate the cable adjuster so that the whoeel will
apin freelv, with a minimom of movemernt in the
operating lever.

Centralising the brake shoes

1. Release the front whesl apindle nuat.

2. Apply pressure on the front brake operating lever.
Maintain the pressure, then tighten the spindle nuat.
Reset the cable adjuster if required.

Front brake air scoops

The air scoops on the front brake platz are intantionully
sealed off by blanking plates. Where prevailing conditions
permit, for additional cooling, the blanking plates fore and
aft can be removed,

1. Bemove eight screws retaining the blanking plates and

wire mesh, Dhscard the blanking plates. Use soitable
washer under screw heads to secure the wire mesh.

Rear brake adjustment

The rear brake is cakle operated in conjunction with the
Commandao frame design. Under no circumsiances musi this
operation be altered to rod operation. Adjustment is effected
bv the use of the brake cable adjuster nul al the braks
expander lever end,

Centralising the brake shoes

Release the rear wheel spindle nuts on Lhe brake side,
Press on the brake operating pedal, maintain the pressure
and retighten the wheel spindle nuts, This will ensure that
both brake shoes make simultaneous conlact with the brake
drum, and permil a close adjustment with freedom  from
brake hinding.

The front brake

After avery considerable mileage, continual adjustment will
cause the brake expander cams to ocoupy 4 position wherehy
the available leverage iz considerably reduced, with a loss of
brake efficiency. It is at this stape the brake shoes, or braks
shoe linings should be replaced to restore brake efficiency.

Removing the brake shoes

1. With the brake plate removied from the wheel, hold the
brake plate in a smooth-jaw vice clamped an the slotled
brake cable stop.

Bemove the two circlips [or the pivol pins. )

Use u pair of pliers—aor mole wrench—extend the brake
shoe spring to clear its anchorage on the bruke shoe.

o b3

Refitting the brake shoes

Check the two cxpanders [or Tree movement, use 4 grease
gun on the two nipples, wipe ofl surplus grease,

With the brake pate held in the vico:—

Refit the two brake shoes, the teo circlips. Atlach a shoe
apring 10 the projeciion on the brake shoe, grip the Tree end
of the spring with pliers or a male wrench. Extend Lhe spring
sufficiently to cngage the loop on the spring with its anchorape.

Dismantling the rear brake

To remove the brake shoes with the brake plate removed :—

1. Hold the brake plate in a smooth-jaw vice clampad an
the torque lug, tike off the nut and washer (26-27),
remove the expunder lover (25),

2. Use a screwdriver placed between the loop on the brake
shoe spring and the hole in the brake shoe for the spring
—a slight thump with the palm of the hand will dis-
lodge the spring. Deal with the remaining brake shoe
spring in a similar manner,

3. Straighten the b washer (371 at both ends—ramaove
the two fixing bolts (38), take off the tie plate (36),
remove the bruke shoes,

4, Remove the expander cam {24), remove (races of rust
wilh abrasive tape 50 that the spindle for the cam works
freely in the bush, Apply a smear of clean prease for
assembly later.

Removing the cam expander bush

The bush for the expander cam spindle is detachahble from
the brake plate. To remove, take off the lock nut, unscrew
the bush. The bush, Part Mo, E. 5082, should be replaced if
the movemenl between the expander spindle and the bush is
eRLessive,

Assembling the rear brake

With the brake plate held in a vice as described previously:—
I, Put back both brake shoes, the tie plate, tabh washers
and bolts: turn up the ends of the tab washer,

To fit the brake shoe springs, anchor the end of the
apring furthest away from the operator. Use a length
of stout string in the free end of the spring - expand the
spring with one hand—guide the spring into its anchor-
age with the ree hand, A thin blade screwdriver can
also be used for this purpose.

1. Finally it the expander lever.

Id
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Amal concentric carberertor

I Cub]:rndjust:r
z  Cable-adjuster lockne

3 Floatchamber and misin g-chamber-top
SCCUING scrcws

Cable ferrules

-

5 Mixing-chamber top for adjusrer and
ferrule

Mixing-chamber top {srandard)
Throwle—valve spring

== =

Aldr-valve spring
Throtde needle

=]

0 Alr valve

11 Throttle valve

12 Carburettor body and tiekler assembly
13 Alr-intake tube

14 Tilot jer

15 Meedls jet

16 Jet holder

17 Muin jee

1B Flozt needle

1o Floar

20 Float=charmber washer

21 Floatchamber hody

23 Fileer

23 Banjo union

24 Banjo balt

25 Flozt spindle

26 Throttde-stop adjusting screw
27 Pilot-air adjusting screw

=R "0 Rings

20 Meedle clip

30 Mixing-charnber top for cwo ferrules

31 Plug for mixing-chamkber top
32 'O’ ring for flange sealing
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Carburetters

Amal twin concentric tvpe 930 carburetters are wsed lor
the Commando engine,

The carburetter settings given in the technical data have
been  determined to give maximum  performance,  wath
progressive acceleration, using the normal exhaust system and
air filler.

The carburetter settings are satisfactory for machines
operating at an approximate altitude of 2,000 feel above sea
level, Increased altitude tends to produce a rich mixture
thus, as the altitude increases a smaller jet is Teguired,

Machines permancntly operating at altitudes  between
1,000 to 6,00 feet above sea level reduces the main jet size
1o the extent of five per cent,

Dismantling the carburetier (see Figure 48),

1. Remove the two screws (3) sceuring the mixing chamber
Lop cap, take out the throule and air slide with neadle
attached.

2. Remove the neadle clip (29) to release the needle. The
slides can now be taken o the control cables, Lise an
air line to clear choked jets.

3. Remove the two serews (3) securing the foat chambur
body.

Asgembling the carburetier

Use care to locate the floar needle (13) in the forked
extension for the flout, also 10 correctly locale the gasket (201,
When fitting the slides, make sure the throctle needle (%)
enters the jet tube,

Warning

The throttle needles 622124, the needle jets 622,122 and
jet halder 622/128 are of a new type—Iirst fitted to Comiman do
models. The new type needle can be identified by twao circular
rings at the top end of the needle (the old type had three
rings).

The new needle jet has 1he orifice at the botiom ol the 21
logether with a small “hleed” hole. The new jet helder is
longer than the early type.

IF any of the abowve parts are replaced iU is vital that correct
replacements are used,

Synchronising the carburetlers

When the two throlle control cables, from the junetion
box 1o the carburctlers, vary in length—due 10 the outer casing
conlracting or the inner wires streteching—ithis resuls in an
uneven movement o the throttle slides when the twist grip
is operated.

To syochronise:—

Remove two belts clamping air filter plate,

Remove alr filter element downwards and out.

Lnscrew as far as possible the two throule swop

adjusting serews (26],

Tully close the twist arip control,
Release the cable adjuster lock nuts (2], screw down
the two cable adjusters 1),

&, Insert the index finger of one hand through one of the
carhuretter intakes and press on the (hroctle slide —to
prevent the slide from moving,

7. Slowly unscrew the cable adjuster until all play has
been taken up. Tighten the adjuster [ock nut.

4. Deul with the second carburetter in o similar manner.
Put back the air filter element.

Start the engine and adjust the throttle stop adjusting
sorew Lo get the correel idling speed. Tt may be necessary Lo
manipulate the pilot air adjusting serew (27) to oblain
posilive idling. Each cylinder can be dealt with individually
by taking off one of the spark plug leads and cups,

e P

Lh

Air filter

The air filter element should he cleaned or renewed at
perindic intervals, parzicularly when the machine is operating
i a dust laden atmosphere,

Electrical Equipment

The capacitor

The 2 MO is an electrolylic POLARISED unit, which can
be irreparably damaged if incorrectly connected. ‘The
capacitor st be positioned with (he terminals pointing
downwards.

Terminal identification

Looking at the terminal end of the unit, two Lusar
terminals of different sizes will be observed. The small (1§ )
terminal i3 the POSITIVE earth {ground) terminal; for
identification the rivel for this terminal has a red spot. The
double (179 Lucur lerminal is the NEGATIVE COMNection.,
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Runming with the battery removed

Atrer disconnecting the two  battery terminals— before
running the engine—it is essential to insulate the NEGATIVE
battery terminal wilth insulating tape (o prevent u short
circuit, should the terminal make contact with the Itame,

Checking the capacitor

A defective capacitor will not be upparent with the battery
in cireuit, Periodically check the unit by disconnecling the
battery to determine if the engine will start; also there is full
lighting whilst the engine is running,



Motorcycle Alternator Model RM 21

(Positive Earth)

Deseription

The alternalor produces an allernating current {ajcp by
means of a six-pole permanent-magnel rotor which rotates
within a stationary six-pele laminated-iron stator assembly,

The rotor is attached to the engine crankshaft, which rey-
olves at enginespeed. The stutor sub-assembly, comprising the
windings und laminations, is attached to the primary chaincase.

The full generated ajc outout of the alternalor is externally
connected to a separate bridge-type full-wave rectifier which
converls the alternating current to a direct current (dic) for
battery charging.

Maintenance

The alternator and associated equipmen! requires no
maintenance cxcept for an occusional check to ensure that
all the external cable connections are clean and tight. The
rectifier securing nut should make good electrical caontact, 1T
it should be necessary 1o remove the alternalor rotor from
the enginc crankshafl, the use of magnetic keepers is not
necessary, but keep the rotor away from magnetically-
attracted moetal foreign matler.,

Testing the alternator charging system in situ

Mote:  The effectiveness of the charging systern depends
upon the battery being able (0 aceept and hold a siale of
charge. A baltery having an internal fault such as a shoried
cell, or sulphated plates, can cause high or low confusing
ammeter  readings respectively, For this rcason, before
suspecting the charging system, first ensure that the battery
i8 in fuct satisfactory. I, because of a faull in the charging
system. the battery is in a low state of charge, independently
recharge the battery or alternatively fit a subslitule battery
before carrying out the following tests:—

ELIMIMATIMNG THE ZENER DIODE AND THE FMFRGEMNCY-STARL
CAPACITOR A5 A CALSE OF THE CHARGING SYSTEW FAILURE.

1. Leaving the cable connections to the reciilier undis-
turbed, connect the negative (black) connection of a
maoving coil dfe voltmeter of 0-20 volt range to the cantre
terminal of the rectifier, and connect the other volimeter
connection to a good carth point on the engine or frame.
Providing the hallery to rectifier circuil is in order the
voltmeter will read battery voltage.

2. Start the engine and run il at approximately 3,000
rev./min. The voltmeter should register 14.4-16.4 volts,

3 If the voltmeter reading is as stated this confirms that
the alternator, rectilier, cmergancy-starl capacitor and
the Zener diode are working satisfactorily and the fault
is obviously confined to the citeuit between the rectifier
{voltmeter connection) and the battery, including the
ammeter and battery earth connection. Check the cable
connecticns in this portion of the circuit.

4. I, however, the voltmeter reading remains unchanged
[at hattery voltage) or rises to a voltage below or above
the limits quoted, proceed (o test in accordance wilth
paragraph 5,

5. An incorrect voltage reading at the centre lerminal of
the rectificr could be due Lo one of the following causes:
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(A} A zero reading. or low reading:
Unszatistaciory  ulternator-rectifier  output, frulty
Zener diode, or emergency-atart capacitor.

{B) A higher than normal reading:

Faulty Zener diode.

In the case of the preceding paragraph (&), —

Disconnecl  the Zener dinde, and with the wvoltmeter
conngcied between the centre terminal of the rectifier and
earth, start the engine and slowly raise its speed. The voltmeter
reading should quickly exceed the Zener diode regulated
voltage of 14.4-16.4 volis. If 50, the alternator and rectifier
und the emergency-start capacitor are all satisfactory, and
the Zener diode must be suspected of having a premature
operating voltage, Prove the Zener diode by substitution.

I, hewever, a zero or low voltage is still registered (with
the Zener diode disconnected) the cause could be unsatisfac-
tory ouipul from cither the reclifier or the allernator or a
faulty emergency-start capacitor,

Disconneet the emergency-start capacitor and retest,

I & rising voltage can now be obtained, the capacitor is
faully and must be replaced,

If a rising voltage still cannot be obtained, cither che
rectifier or aliernuator is unsatistaciory,

Checking the alternator voltage (a/e) output

Bemove the two allernutor cables (usuully green/vellow
amd  white/gresn)y from  the rectifier ouler terminals (sce
Figure 510,

Connecl belween these two cable-ends, a 1 ohm Ioad
resistor and an ajv moving-coil voltmeter (the resistor and
voltmeter being in parallel with each other).

With the engine running at 3000 rev,/min. the voltmeter
should register 9.0 volts (min.).

If the alternator oulput voltage is satisfactory, and il the
charging circuit between the contre terminal of the rectifier
and the battery earth connection is also satisfactory, a failure
in the churging system can only be due to the rectifier unit,
Check the rectifier fixing poinl {carth) and i this is found to
be satisfactory, the rectifier can be assumed to be Gaulty and
must be proved by substitution.

If, howevwer, the alternator output voltage is not satislactory,
with eilher a zero or low voltage voltmeter reading, the cause
could be cither a faulty rolor or stator winding assenihly,

Rotor: This may have become partially de-magnetised,
the loss of magnetic energy having been caused eilher by
misuse, or 4 faulty rectifier. In cither case the only practical
wily 10 (el the totor is by substitution. After fitting the re-
placement roter, ensure that the reetifier is also satisfaclory.

Stator-winding assembly: If the encupsulated windings
develop an insulation fault, the stator sssermbly will have to
be replaced.

Ashort circuit between any part of the stator windings and
the stator lamination pack is confirmed if the bulb lights
when a 110 volt ajc 15 watt test lamp cireuit s connected
betwcen either of the stator cable terminal ends and the
stutor laminations.

I is not pessible to easily carry out a winding open-circuit
test and & suspect stator assembly must be lested by substity-
ton,
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Zener Diode Charge Control
(Serial No. 49345)

As the battery becomes recharged ils terminal voltaoe
rises, and when it reaches approximately 14 volis the Fener
dicde, which up to this point has opposed the pussage of
current, becomes partially conductive and thus provides an
alternative path for a small part of the allernalor output.
Further small rises in battery voltage result in laroe inereases
in dicde conduclivily until, at approximately 15 volls {the
vn-charge voltage of a fully charged 12 volt battery), the bulk
of the alternator output is by-passed and the system off-load
volluge is stabilized.

I, nirer, an cleetrical load such as the headlunp is switched
on, the svstem voltage will fall below 15 volis and less current
will Mow through the diode, the halance being diverted to
feed the load. In the event of the load being heavy enough to
depress the svslem vollage below 14 volts, the Zener diode will
revert to its high-resistence state of virmal non-condoeclivity
and all of the generated outputl [rom the allernator will go
1o mecting the current demands of Lthe ballery and coguipment.

Test procedure

Dscomneel the lead from the Zener dinde and connect
ammeer (in series) between the diode Lucar terminal and
lead previously disconnected. The ammeter red or positive
lead must connect to the diode terminal.

Cronnect dfe volimeler across Zener diode and heat-sink.
The red ar positive Tead must connect to the heat-sink which

is garthed to the maching frame by ils lixing bolts and a
separate earth lead. The black lead connects to the Lucar
termingl.

Ensure that all lights are "ol starl the engine, and
eradually increase engine speed, while at the same time
nhzerving both meters.

Mote: Tt is cssentiul that the batteries are in a good
condition and in o reasonably good state of charge, 10 hattery
condilion is unceriain, it should be temporarily replaced by
a pood battery for this test,

1. When the woltape across (he Zener diode reaches
12.73 wolts, the Zener carrenl ammeter must indicate
TETD.

2, Increase engine specd until a Zener current of 2 amperes
15 indicated on the ammeter. At this value a satisfctory
Femer diode should cuuse a reading on the vollmeler
of berwean 14,4-16.4 volis,

Test conclusions

If the ammeter in test (1) registers any current at all belore
the voltmeler indicales thal the voltage across the Zener is
1275 volis, then a replacerment Zener diode must be fitted,

[T test (1) proves salisfaclory, but in test (2) a higher
voliame than thal slated is registered on the voltmeter, before
the armmeter registers 2 amperes, (hen a replucement Zener
dinde must be fitted. Torgue the fixing nut to 28 in,/Ths.

The Contact Breaker 6CA
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Adjusment for the contact hreaker is described i para-
graph “Serring iznition timing™, A breakdown of the contact
breaker is shown in Figure 501 The condensor pack is remotely
mounted in the battery carrier compartment,

Specification

Contact breaker gap
Contact breaker spring load
(measurec at contacts)
Extractor thread

0147007167 (.35mm-0,demrm)

18 ox P-24 0x, T,
a7 UNE

Maintenanee
1. After the first 500 miles (800 km) ol @ new contact
breaker ar new contact set:

(A1 Turn the engine until one ol the contact breakers is

open o maximum distance, ’
Insert a 00157 {D38mm) Nal leeler gauge between
the contacts.
If the pup is correct the gavge will be a sliding fit, If
adjustment is nevessary, maineain the position giving
maximum opening of the contacts @nd slacken (he
fixed contact {angle plate) Jocking screw. Rotate
the fixed contact eccentric screw adjusler until the
gauge can be inserted as o sliding 1, Tighten the
locking scrow and recheck the zap,

iH)

()

Fra. 500 Pores caplovied view of wode! 004 Cansact Hreaker



(M Repest the above operation on the other contace
breaker.
A Every 0,000 miles (9,630 km):

(A)  bExamine the contact breaker. Contucts that are
burnt, blackened or showing evidence of pitling and
piling should be cleaned with a fine carborundum
srone or emery cloth, Cleaning is best carvied ount
with the contacts removed (see “1ismantling™).
After cleaning, remove grease and metal dust with
a petrol-moistened cloth.
lefare reassembly, smear the contact breaker heal
pivet post with Mobilgrease No. 1.

Check and set the contact breaker gaps as described
under 1 ().

IRotate the engine until one of the contact breaker's
heel is in the middle portion of the cam that provides
the open period of the contacts,

Smedr the cam either side of this heel with Shell
Relinax A or equivalent grease,

Rotate the engine and check that a amall amoune of
greaze i3 being carried by the leading edge of cach
contact breaker heel.

(1)
L]
13

{E)

(F)

(Gl

Dismantling
1. Unscresy and remove the nut securing the contact
breaker spring to the anchor post,
2, Lift off the spring and heel together with the insul bush,
capacitor lead and contact breaker lead lerminalions,
3, Unscrew and remove the lixed contact (angle plate)
securing sorew and 101 ol the lised contlact,

Heassembly
Contacts

It should be noted that the contact breaker lead termination
and the capacitor lead termination should be positioned
with both tags inside the curve of the spring, This is imporiant
as [ouling of the contacls may occur iF placed in any other
position,

Automatic advance unit

The correcl manner of assembly will be apparent on
inspeclion. However, lwo points should be carefully noted.
1. Each spring has a tapered loop at one end. This cod
should be attached to the cam pin,
2. The cam has two weight location pins and the longes
ol these pins is designed to lit into the radinsed range
slot,

The rectifier

The (ull-wave recliller with coloured connections is shown
in Figure 51, Mainlenance is coniined o checking the cendral
holt for security,
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The jgnition coils

The two coils, in tandem, are secured to the frame by two
bolts with double clips. During engine service, when the
potral tank s removed, check all the coil connections for
seeurity.

Stop lamp switch

The awitch is attached to the rear brake pedal. The switch
bracket iz slotted for adjustment, when the hrake pedal
position s alered.

The rear lamp

The lamp is secured hy two bolls, To remove the lens For
access Lo the stop lamp bulb, take out the two lens fixing
SIS,

The headlamp

To change Lhe main bulb, release the screw on top of the
lamp body, the light unic can then be remaoved. Press down
the cap for the bulb compartment - turn anti-clockwise—
the cap cun be removed. The main bulb can now be removed.,
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The Battery
Lucas lead-acid batteries Model PUZSA (12 voit)

The battery has a moolded ranslucent case, through
which the clectrolyvte level can be seen. A coloured line on
the side of the battery indicates the correcl level ut which
the electrolyle should be maintained.

Wohiile the batlery is being charged, water is losl due to
passing and evaporation. This makes it necessary 1o lreguently
freeferably each week) check the level of electraly e and, if
necessary, replace the loss of distlled water. 1115 normal Tor
the level ol electrolyle to risc whilst the battery is being
charged and for this reason, (o avoid any tendency to over-
filling of the hatiery, il is important to check the level ol
electrolyte and top-up the battery only during off-charee
periods.

Te take a hydrometer reading, till the batiery to bring
sufficient clectrolyvte above the separator guard. 1T the level
af the electrolyte is 50 low that o hydrometer reading canno
b taken, no arttempt should be made (o lake o reading after
adding distilled water until the baliery has been on charge
Foor at Jeast 30 minutes,

Measure the specilic gravity of the acid in each cell in wrn,
I'he reading given by each cell should be approximately the
same; if one cell differs appreciably [fom the others, an
internal fault in that cell is indicated,

The appearance of the clectrolvte drawn into the hydromeler
when taking a reading gives a useful indication of the siale
af the plates: 1040 s very dirty, or containg small parcicles in
suspension, it is possible that the plates arc in g bad condition.

The hattery must not be subjected (o o heavy discharge test.

Muintenance: Oocasionally wipe away all dirt and moisture
from the top of the battery and ensure that the connections
arc Kept clean and tight.

If the motorcvele is to be out of use for a considerable
fime. the buttery should be removed and maintained in a

good state of charge, by upplving a shart freshening chirge
approximately every Lwo weeks.

The specific gravity of a fully charged batters s | 270
1290k a1 60° for climates normally below 800 7, (279 ¢
LATO-1.230 at 602 F. for climates ahove 30 B (275 ¢ 4

The recharge rute of a PUZSA battery is 1.0 amp.

ETHH

Fra. 532 Harrerp mode! PLIFSA
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Models after Engine No. 131257

Engine Camshaft Chain

Taexamine, or adjust the camshaft chain, on engines where
the contact breaker is actuated by the engine camshall, the
timing cover must be removed by :

Disconnect the rocker box il feed pipe union nut from the
LI cover,

Remove cap lor contact breaker (two screws),

Remove contact breaker base plate {fvwo hexagon holis and
washers) with the wires allached.

Remove anto advance unil cenlral bolt.

Insert withdrawal bolr 06-0934, gently tighten this bolt 1o
separate the unit from the camshali. Take out timing cover
screws {12), Note location three ditferent lenglhs are used
then remove the (iming cover.

With the cover removed, oil will seep fram the oil drilling
adjacent to the oil pipe junction block. Use a timing cover
serew to temporarily blank off seepage.

Adjust the camshaft chain as described in Paragraph 11,
page 26,

Contact Breaker Oil Scal

An oil seal, Part No, 034053, is housed in the timing cover,
which encircles the plain portion of the camshaft, to prevent
oil entering the contact breaker compariment,

When refitting the timing cover, 10 prevenl damage (o the
il seal as it passes over the camshaft, a poide bush, Parl Mo,
(6- 1355, must be used.
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To use the guide bush, the threaded portion is serewed onto
the camshatl as far as il will goo A little oil wsed on the
outside diameter of the guide bush will facilitate assembly.

Hemoving the Oil Seal
Prige the seal out of its housing with a sharp pointed tool,

Fitting the Oil Seal

Warm the timing cover, press the seal inlo position, with
the metal backing lacing the contact breaker compartment.

Setting Ipnition Timing

Before refitting the auto advance anil

Remove cup on primary chain case to expose the indicator
plate,

Position the enging on the drive side cylinder so that (he
mark on the rotor registers with 287 on the indicator plate.

Insert the auto advance unit with the rivels for the bob-
weilghts in ling with the two screw holes for the contact cover
—the slot in the cam face should now be at approximately
9 o'clock.

Fit the contact breaker base plale—the vellow and black
lead 15 for the drive side cylinder.

Finally check und adjust the timing as described on page 27,



