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Cencral Specifications

e

Commands 750 Cammands 730
i tmidarad | []

[ el

(L] Ak NS Pl
DIMENSHONS
Net W (M ) 1224360 o d60 110 N.A. NA
Cround ance (i) 8 ] ] [] N.A NA
Wheellsse (in) T B Ll NA NA. NA
Overall Length (in.) S LIE T4 NA NA N.A
Overall Width (in.) 2n 2 20 26 - -
Seut Meight (in) n a1 n N NA. NA
ENGINE
It wit {oo) L 748 745 745 TS 745
Bore x Stroke ( mm ) Tia 88 T o 73 x50 Tix 80 Tix 50 TAix 0
Compiession Ratin ES:1 801 101 T5:1 75:1 5.1
Cartrretor { Amal ) W iz 350 Monebloe 380 Monobloc 930
or 130
Ignition Battery and  Datbery and  Battery and  Mugneto Magrato Battery and
il wnil woll
THANSMISSION
Chatch Type Diaplragm,  Dlaphragm,  Diaphragm,  Drvtype, Dy ' Divy<ty
multi-plate  multi-plate  multiplate  multi-plate mulﬂr?;ﬁ:h malti-ps
Carar Raths (2 1)
Fint 120 12.40 124 1.0 1203 1263
Sevond TA5 525 525 770 K40 K40
Third 5.30 3.00 5.00 552 L) any
Fouurth 4.38 454 454 453 4.0 4598
CHAINS
Rear [ ) Naxh e Bex M Bty %1 0350 & x 0180
(90 pitches) (98 pivches) (08 pitches ) ll'h'sdlrhﬂ} (97 pitebes) (07 pitches)
Primary (in.) Y L i Ly n 0305 e 0,305 L0305
(triple row ) (teiple sow ) (Iviple row ) | T pltches ) {70 peitiches § 1 76 pitches )
(92 pitchies ) (92 pitchen ) (92 pitches) P
Camahaft (in. ) Noa 0223 L0225 % x0225 Ka0225 Yx0225 L xD2S
(38 pitches) (35 pitchus) (8 pitches) (B pitches) (IS pitches) (35 pitches)
Magneto {in. ) —- e a— Nxh . —
(42 pitches) (42 pitches )
CHASSIS
Front Supension Tod dumper hydraulic forks on all
Ilru;:ptnm- Swing aren and hydraulic damped shock abworbers on il
Tire S
Fromt 410x19 41010 4.10x 19 32510 325+ 10 A28 10
Rear 410x 10 Adlox1s Al 400 x 15 100 18 4.00x 18
ELECTHICAL
Syitem Voltage 12 12 12 12 12 2
Cenerator Alternator on all

N.A. Not svailable

Maintenance

NOTE: Common maintenance proce-
dures are explained in detail in " Gen-
eral Information.”

Lubrication

ENGINE

Oil should be changed every 2500
miles under normal operating conditions.
Change oil when engine is warnm.

Use SAE 20050 or SAE 30 “SE" if the
saverage temperatune is above 32° F., and
&AE 10030 or SAE 20 “SE" ail if below

i,

Checking Oil Level

L. Remove the seat, if necessary (as on
Commandos) to gain aceess 1o the oil tlank
cap. Remove the cap,

2. Start the engine and let it run for a
few moments until the sump has been
scavenged and the oil in the tank is at its
normal level as in operation. You can tell

when the sump has been emptied, as the

oil Bow coming from the retum line in-
side the oil tank will become intermittent
and splutter somewhat,

3. Check the oil level, On Commando
models, a dipstick is provided. The oil
level should not c:ccu(Tthl.' “H" mark, or
fall below the “L" mark.

Early Commando machines have an oil
level tube adjacent to the oil tank. The oil
level should be about half-way up the
tube under operating conditions.

On all other models, gauge the oil level
against the decal level lines on the side of
the tank. Both masimum and minimum
levels are ma K

Putting too much ofl (n will canse it to
spill out of the overflow tube while in
operation, while too little will canse an
excess of heat to be built up in the re-
maining oil.

Changing il

1. Let the engine man until it is warm,
then remove the seat (if necessary as on
Commando models) and the right side
cover (If fitted) to gmin aceess to the tank
filler cap and druin plog mespectively,

2, Drain the warnm oil out into a suit-
able recoptacle, On the 1970 Roadster,
the filler junction bolt must be removed

to drain the oil tank.

3. Remove the crankease sump drain
plug and allow the sump to drain com-
pletely. There should only be a pint or so
af oil in the sump,

On early 1873 Commando 750 models,
only a small drin plug is fitted to the
sump. On 850 Commando, a large
plug with Elter is ftted along with a
smaller magnetic plug. This small plug
should be removed and cleaned when
the oil is ¢ A

4. Clean the sump flter by removing
the spring clip, taking out the washer,
and pulling out the filter mesh.

5. Wash the Elter thoroughly in a suit-
able solvent to remove all impurities




Dhvain plugs 1850 shown )

trapped in it. Also wash out the plug itself

checking closely for metal particles.
6, Reassemble the flter in the plug
and replace. Tighten the plug firmly.

Commando only:

T. Remove the oil feed line at the tank
by lposening the securing nut. Remove
the Glter (held by a circlip) and clean it
Let the filter dry before refitting ir.

On some 1973 Commando 7505, and on
the 850 Commando, un automotive-type
serew-on cirtridie oil filter is fitted to ¢
oll retum line, and is located behind the
gearbox. This filter should be removed
and rmeplaced about every other il
change.

Place a drip pan beneath the filter to
calch any oil. Loosen the clamp and un-
screw the filter, using o filter strap
wrench if necessary,

To install, place a thin cost of oil
around the O-ring of the new flter and
screw it on hand-tight only. Tighten the
clamp. Do not overtighten the clamp as
this risks crushing the filter.

Pre-Commundao;

For the other models, the Inctory did
not recommend removing the filter on
the il feed pipe as just described for the
Commindo for fear of causing a leak at
this spot by breaking the seal. Instead,
the recommended procedure was to te-
move the ol tank completely and wash it

out with kerosene or another suitable wl-
vent.

a. Take off the metal oil pipe junc-
tion at the engine by removing the sin-
#le fastening bolt.

b. Remove all other hose connec-
tions to the ofl tank such us the crank-
case hreather, tank breather, ete,

c. Remove the three or four holts
which hold the oil tunk to the frame
(depending on the model) und remove
the tank.

d. Flush the tank with the solvent
severnl times to assure o complete
eleansing job, Let the tank dmin and
dry thoroughly before refitting,
1t is not necessary or recommended to

perform  this operation at every oil
change. It should be done oceasionally,
though, and for certain if the engine has
just been rebuilt.

Conmmandn:

Although this should not be necessary
for the Commando under normal condi-
tions, the procedure is as follows:

. Remove the seat and sidecovers
from bath sides of the muchine.

b, Drain the oil as described above.

o. Take off the chain oiler pipe at
the point where it enters the fﬁlt car-
tridge by compressing the spring clip
and pulling the pipe away, Also re-
move the ofl tank breather and crank-
case breather pipes.

d. Unscrew the front and rear oil
tank rubber mountings and remove the
tunk by lifting It w elear the bottom
grommel and taking the hottom of the
tank out of the frame first.

e. Reassembly i the reverse of the
above procedure,

8. Occasionally check the Blter in the
oil pressure relief valve. To remove the
valve, it may be necessary to take out the
rocker ol feed banjo bolt immediately
below it

9. Refill the oil tank with the correct
amount and grade of ofl. Start the engine
and let it run for three minutes, 1
shut it off and let it sit for another two
minutes. Recheck the ail level and 6l it
UP B8 DECHSKITY,

GEARBOX

The change interval is 5000 miles, Ol
should be warm when changing, Use
SAE 90EP when average temperature is
ni]:m‘e 32° F and SAE 30 when it is below
this,

Checking Oil

To check the leve] of oil in the gearbox,
simply remove the ofl level plug at the
rear of the outer gearbox cover, The oil
should begin to flow gently out.
Changing Oil

NOTE: The il should be warm when

changing.

. Remove the elutch lever inspection
cap on the outer cover.

2. Remove the drain plug ut the hot-
tom rear of the gearbox and allow the oil
to deain ont. Repluce the drain plug and
tighten it firmly, bul avoid damaging the
fiber washer,

3. Using a small funnel or other suit-
able device, add oil through the inspec-

Geartwoy plugs (all modeli)

tion cap, Add the oil slowly, as it is guite
thick and must drain through a drilling in
the inner cover to O the gear compar-
mont. When yvou have added the cormect
amount of ail (Commando: 12 pints;
other models: 1 pint), let the oil sit for a
minute to ensure that the level is equal in
both the inner and outer compartments,
then remove the level plug and check as
e,

4. Replace the level plug and the (n-
spection cap.

FRIMARY CHAINCASE

The change interval is every 2500
miles, Change when engine ix warm, Use
the same type of oil being used in the
engine.

Checking 0il Level

To check the primary chaincuse ol
level, remove the oil level plug at the
middle, lower portion of the chaincase.
The oil should seep gently out the level
s correct.

Changing Chaincase Oil
1. Remove the left-side footpeg.

2. Place a long metal tray or suitable
substitute beneath the chaincase, un-
screw the central fixing bolt, or the
serews around the chalnoase cover as on
some models, and pull off the chaincase
cover just enough to break the joint and
let the oll escape.

3. Let the cover sit for a moment until
as much of the oil as possibile has drained
out, then remove the cover.

4. Wash out the cover with kerosene or
another suitable solvent.

5. Replace the cover, remove the chain
inspection cap, and add the corect
amount and grmde of ail with the aid of o
;:lnn]] funnel. Check the ofl level as be-

te,

The primary chaincase for the Com-
mando should be filled with 7 oz, of oil,
while on the other models, the correct
umount is 4.5 oz

Never use any type of oil additive ora
thicker grade of oil in the primary chain-
case in an «ffort to slow or stop a louk, or
for any other rason, as these may alfect
the operation of the clutch.

CAUTION: Do not overfill the pri-

mary chaincase,
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FRONT FORKS

The vil should be changed every 5,000
miles (Commando), or 10,000 miles (pro-
Commundo) and refillid with the recom-
mended grade in the cormeet amount.

1. Remove the small drain screw at the
hottom of one fork leg, having o suitable
receptacle ready to catch the vil. Push the
bike off the center stand and work the
forks up and down to completely drin ull
af the ail in the fork.

2. Allow the ail o drain lor several
minutes, then replace the dmin serew,
paying attention 1o the fiber washor o
wvold damaging it. Drain the other fork
log in the same manner,

3 The large filler plug at the top of
each fork leg must now be removed. I
necessary  for your bike, semove the
handlebars for increased accessibility 1o
the plugs.

With the bike off the center stand,
memave onue of the filler plugs.

CAUTION: Do nat remoce both plugs

with the bike off the center stand, or

the forks will collapse.

4. Push down on the front end so that
the spring and damper md rise out of the
fork leg.

5, Using two wrenches, remove the
filler plug from the damper rod.

6, Put the machine on the conter stand
so that the spring and dampeor rod retract
into the fork leg, which they will do
when the forks extend.

7. Pour the comect amount of oil into
the fork leg. Atlis and Commando: 5 oz in

_each leg: Seramblers: 6.5 oz in ench leg

Ol miust be ndded slowly, It takes time
lor the ofl to seep past the spring and into
the slider.

An altemate method o hasten Glling is
to cover the plug hole with the palm of
ome hand and then pump the forks up and
down slightly.

K. After the oil has been added, push
the: machine off the stand again 1o expose
the damper md, Screw the filler plug
onto the md as far as possible, then lock
the damper rod nut against it A little
thread locking compound can be used on
I:I‘u.' Hller plug threads, as this will ensure
that the !Iumpcr rod does not come loose
in operation.

9, Put the hike back on the center
stand and serew the filler plug tnto the
fork leg and tighten finnly. repeat the
provetdure with the remaining fork lew.

DRIVE CHAIN

The vear chain reeeives some lubricas
tion from the oil tank by way of the tank
breather tube. On Commandos, a felt
regulatar is incorporated into the tube, A
lubricant developed specifically for mo-
torevele drive u.rﬂlm however, shonld
bier sl ot veguilar intesrvals

GREASE NIFPLES

On all deum bmke models, grease nip-
ples are fittod to the Tront and rear brake
e pivots. These should be lubricated
every 5,000 miles with no more than one
stroke of the grease gun to avoid getting
grease inside the drmm.

Most models also need lubrication of
the rear brake pedal pivol and a Biting is
provided for this purpose. Grease the
pivot every 2,500 miles,

Al the s intorval, give s few shots of
grease o the speedometer drive on the
rear whoeel.

(}n Cormmando models only, there is a

le om the cight side of the swing ann
hm Bonising. This should be attended to
l.-'.ier} 5,000 miles, Fill it with SAE 140
oil.

To chick the swing anm oil level, re-
move the spindle locating bolt ot the wop,
center, of the swing arm pivot, Fill with
?ii wntil it begins to come out of the bolt

wle,

CAUTION; Be sure o use oil only; do

e tse grease,

CONTACT BREAKER POINTS

Battery and Coil Ignition

Every 5000 miles, when checking or
replacing the contael hreaker  points,
apply some grease to the breaker com and
to the plvol posts.

At the samie H, apply a small amount
of lght wil w the centrifugal advance
wechanism bab weights at their pivots,
The advance mechanism is behind the
bire-sker it p!ulu.

In both cases, use the grease and oil
very sparingly so you won't foul the
points in the process,

Mugneto Ignition

The cam ring in the Lucas K2F mag-
et has twao holes dreilled into it in which
are fitted very small fiber wicks which
iald and distribute oil, They are fed by
much larger pieces of fiber beneath the
cam ring. Every 3,000 miles, add oll spar-
ingly to the cum ring fuce. Less often, the
cam ring may be removed alter first res
moving the center baolt, pryving out the
points imd breaker plate, and very gently
pulling out the cam plate. It must be
pulled studght out by hand. Removing
the cam ring will allow you o oil the
filwer clements diretly. Do it spuaringly,

If the wicks in the ring are missing, as
iy bappen after many miles, the ring
wan be lightly greased lor the same pur.

pose.
Also apply o drop of oil to the breakor
paint pivol post.

SPEEDOMETER AND
TACHOMETER CABLES

The speedoineter and twchometer cae
bles should he removed, oleaned, in-
spected, mnd lubricated with grease peri-
adically,

1. Disconnect the cables ar the in-
struments ar the drive box

2. Withdmw the cables, leaving the
outer housings In place.

3. Clean the cables tharoughly in kepo-
sene, then inspect them for Fraying.

4, Completely coat the cables with
ltghr-durr grense except for the 6 in
merest the instruments.

5. Heinstal] the cables as removed.

STEERING HEAD BEARINGS

Late Model Commandn

If the machine does not have o large
clirome hexagon nut at the top of the
stecring stem, it (s the latest design, The
fork Iu.-arinu: are therefore ball journal
type, but pre-packed with grease at the

fnctory which lasts for the life of the mo-
toreyvele. These bearings need neither lu-
brication nor sdjustment of any kind.

All Other Models

Steering head bearing lubrication is
necessary at intervals of about 20,000
miles, It is necessary to remove the fork
legs and steering stem. Refer to “Chas-
sis” for procedures.

REAR SHOCK ABSORBERS

The Giring rear shock absorbers arg
maintenance-free scaled units and can-
not be dismssembled. I a shock absorber
weeps oil, it must be replaced.

On some early machines, the upper
part of the spring might be greased i it
grales against the metal dust cover,

WHELL BEARINGS

The maintenance  interval for both
front and rear wheel bearings (s 10,000
mileL at which time they should be re-

i, cleaned, Iﬂ?lfl‘lﬂ.l, packed with
'lhe appmved brand of grease, and re-

placed. Removal procedure is given in
“Chassis™

Service Checks and
Adjustments

CLUTCH

The procedure is essentially the same
for all models.

1. Remove the clutch sctivating lever
fnspection cap on the gearbox and the
cluteh sdjusting serew cap on the primary
chainease.

2. Run the clutch cable adjuster all the
way down until there is slack in the

cable.

3. Check the free-play of the clutch ac-
tivating lever in the Outer cover.
There should be about % in. of free
movement before the lever touches the
clutch pushrod.

Cliteh adjuster bocknut (B) and sdjuiter (C)

4. Adjust, if necessary, by loosening
the locknut on the adjusting screw in the
center of the clutch hul.

5. Loosen the adjusting scrow a few
turns until vou sote the free-play in the
gearbox lever.

6. Screw in the adjusting screw until it
Just touches the clutch pushrod.

7. On Commando llsodcls back the ad-
Justing screw off one full tom, then
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tighten the locknut. On all other models,
back the screw off % to 35 of a tam, then
tighten the locknut

8, Muke sure that the activating lever
has the required free-play. Take up the
extra cable slack with the cable adjusters
at the pgoarbox or the handlebar. There
shiould be about % in. of free movement
in the handlebar lever before it engages
the cluteh for pre-Commando models.
This is measured botween the hand lever
and the lever holder. On the Commando,
there should be betwéon Y in. and Y in.
free movement between the cable outer
casing und the adjuster
BRAKE AIJUSTMENT

Commandos are fitted with either un
hydrwlic dise or 4 twin leading shoe
drum-type hrake at the front, and o single
leading shoe at the rear on pre-1975 mod-
els. 1975 and later models have a disc at
the rear wheel is well. Drum brakes are
cable-operated on both wheels.

Other models usually had single lead-
ing shoe brakes front and rear, and the
rear brake was rod-operated.

On all drisen brakes, iF the axle nut has
been loosencd, the brakes must be cen-
tralized in the drm before attempting
adjustment. This is done by applying the
brnke hard with the axle nut loose, and
then tightening the axle nut while keep-
ing the brake applied. Then adjust the
hrake as outlined in the following see-
tions,

Commuando
Froxt, Drum TYPE

1. Two adjusters are provided on the
front bruke cable: al the handlebar and at
the drum itsell Usually, the adjuster at
the drum is used to compensate for wear
of the brake shoes.

Adjust the brukes so that the shoes con-
tact the deam after the handlebar brake
lever hus mioved about § in. (messuned at
the tip of the lever).

2, The angle formed by the cabile and
the bruke plate lever should not exceed
90" when the brake is fully applied. If it
does, it is probable thot the shoes arc
worn to the point of replacement.

3. The link rod for the twin leading
shoe brake should be correctly set at the
factory, and does not reguire periodic ad-
justment, If the linkage has boen disas-
sembled, or iV new brake shoes are Bited,
réeset the linkage by fisst removing the tap
clevis pin. Then pull the handlebar lever
until the brake shoe just contacts the
drdin. Have an assistant hold the handle-
bar brake lever in this position. Push
down on the upper brake plate lever until
the hrake shoo contacts the drum, The
clevis pin holes in the link vod and the
lever should line up, if the brukes are cor-
rectly adjusted. 1fnot, loosen the link rod
locknut, and screw the rod in or out so
that the holes line up. Tighten the lock-
nut. Inserd the clevis pin and fit the clip,
Adljust thet brake with the brake plate ad-
Juster,

NOTE: The pins should be checked pe-

riodically and replaced if they show

signy of wear, or braking effectiveness
will be reduced.

4. The front bruke i equipped with an

Adjosting 1y brake rod

air sevop and an outlet, both of which are
blocked off. The plites can be removed if
desired, but the wire mesh screens must
omain in place.

FroxT, Disc Tyee

1. The only wequired check besides
pael wear is for Huid level, The uid level
should be % in, from the op of the reser-
voir, Add DOT 3 brake Huid only if top-
ping up is necessary. Relit the diaphragm
closed end down,

Dise besbar i lovel shoulid be Y in. bolow the lip
ol the pesemvali

Note that the fukd level may drop
slightly as the pads wear. In this case it is
not necessary to add additional fluid,
sinee the level will rise when new pads
are fitted.

2, Bleeding and flushing procedunes
for the hydranlic svstem are provided in
“Chassis.”

ReAn, DruM Tyre

L. A stop bolt s fitted so that the brake
pedal can be positioned to suit ridor pref-
erence. Adjust this before adjusting the
brake. If the stop bolt is moved, check
operation of the brake light switch.

2. When the mour brke is fully ap-
plied, the lever should not be past the 6
o'elock position. 11t is, new linings ane
necessary. The brake is adjusted with the
adjuster on the ond of the cable. Allow

about | in: of pedul travel before the lin-  udj

ings contact the drum.

3. Adjust the brake light switch after
adjusting the brake, Loosen the securing
screws and move the switch up or down
as necessary 50 that the bmke light goes

on os soon as the pedal is depressed.

A. Be sure that the brake | retumns
to rest against the stopper bolt, and nol
against the brake light switch, or the
switch will be mined. The switch
plunger must not be fully compressed
when the pedal is resting against its stop.

Rean, Disc Tyre

Check fuid level as outlined for
“Front, Disc Type,”

Pre-Commando

FRONT axn Rean

1. Adjust the front hrake cubile to allow
about 1 in. of hand lover movement, mea-
sured at the tip of the lever, before the
linings contact the dmm.

The angle formed by the brake arm and
the cablie shonld not exeeed 90° when the
bruke is fully applied, or the linings are
probably worn to the point of replace-
ment.

2. I the machine is equipped with a
pedal stop for the rear bruke pedal, this
should be adjusted to the desired posi-
tion first

3. The mear bmke, i rod-operated,
must be adjusted with the motoreyele on
its wheels and the weight of a rider on it
Allow about 1 in. of pedal movement be-
fore the linings contact the drum.

4. In all cases the wheels should he
free to tum with no drgeing from the
brake linings.

PRIMARY DRIVE CHAIN
1974 and Earlier

Ou pre-Commando models, this adjust-
memnt should be made when the engine is
al operating temnperatune.

1. Remove the primary chaincase in-
spection cap.

Priviasy cluain acdjustes Iockmuts | A8C) and licking
bwaly (B}

2. Loosen the lirge nut on the adjust-
ment assembly on top of the gearbox.
Also, loosen the nuts on the lower gear-
Iox mounting stud.

3. On Scrambler models: serow down
the adjuster bolt several tums, Pull down
hard on the drive chain to take up the
slack in the primary chain, then turn the
juster bolt out until primary chain ten-
sion is correct. Tighten the lockbolt,

4. On other madels: Back off the ad-
juster nut on the right several turms, Then
tighten the nut on the left. The gearbox
will pivot to the left to tighten the ori-




GI5CS pebmary chadm saljuseer balt (1), boclo (3],
andl goaibon lock balt (51

mary chain, Tighten the out until the
sluck is completely gone, then back it off
several turns and tighten the right nut
until the correct chain slack is obtained.
For Commandos this is % in. total up and
down movement. For models with
single-row chains, Y%4-% in.

5. Slowly rotute the chain and check
the slack wt several points. If the chain
has a tight spot, the slack must be set to
the correct specification at this point.

6, Tighten the large adjuster nut and
the mounting stud nuts.

7. The final drive chain ddjustment has
been altered and must be checked.

1975 und Later

An automatic chain tensioner is fitted
to the primary chain, so no adjustment is
NECESEATY.

FINAL DRIVE CHAIN

Before attempting adjustment, the
chain must be clean and well lubricated,
Check for tight spots and set slack at the
tight spot, if any.

1. Loosen the rear axle nuts, Loosen
the adjuster locknuts. Back off the rear
bruke adjuster (dam brake).

2. Pull down on the bottom chain run
to ensure the wheel is aligned.

3, Tum each adjuster an equal amount
unlﬂ! the chain is a bit looser than de-
sirecl.

4. Check slack with the motoreycle on
its wheels and u rider on it. Readjust, if
necessary, until there is % to 1 in. of slack
(total up and down movement) measured
in the middle of the bottom chain rin,

5. Apply the rear drum brake, tighten
the axle nuts and recheck chain slack.
Tighten the sdjuster locknuts,

fi. Check that the brake s not dog-

ng. On models with a rod-operated

rake, the adjustment will have changed
if the wheel was moved. Readjust the
brike us necessary.

CAM CHAIN

I, Cam chain tension should be
checked perodically. 1975 and later
models are fitted with g plug on the tim-
ing case cover to allow lension to be
checked. On other models, the cover
must be remaved to check the tension.

2. Correct cam chain tension is -3 s
in. of tota] up-and-down movement mea-
sured in the middle of the u cluin
min. Adjustment is by means n‘l!!::adjml-
able slipper secured by two nuts.

Air Cleaner

1974 and Earlier

This is & Euper clement on most mod-
els, althongh it differs for each type of
machine. Replace the flter paper every
5,000 miles or more often under dusty
conditions.

On motoreycles like the Commando
with its Larger filter box, foum air cleaner
elements can be fitted ay 1 replacement.

are superior to paper filters and

can be reused by washing them in sol-
vent and oiling us per instructions, Fol-
low the filter manufactures's recommen-
dations if this is done.

1975 and Later

A foam-type air cleaner s used on
these machines. Under normal condi-
tions the filter should be serviced every
3,000 miles by removing it from the ma-
chine, washing it in clean gasoline, and
squeczing dry. Then soak the filter in
lﬂ[:llib‘l' oil, squeere off the excess, and in-
stall,

Periodic Maintenance Intervals

Weekly
Clwek tre prvsiire

Fayery iwo weeks
Cheek battery electralyte Tovel

Every 250 miles
Chck engging oil lank level

Every 1000 mifes
Chevk prisary Chiincoss ol level
Larheicate and sljust resr chain
Lahricate all contsol cal
Adjust bath brakes
Cheok gearhion ol level
Evory 2500 miles
Cheeke tlening and adjust contact breaker pointe
Clean spark plugs and sot ga
Change primary chaincase :SI' wnd check adjust-
rarnt

Check clatch adjustment
Change engine oll
can crankeuse oll fler
Cleaw, Jubsicate, snd adjust rear chaln
Crease year brake pecdal pivot
Crvase spoedimmeter drive
Lulwicate cuntrol cuhiles

Eveey 3,000 miles
Lubrcate magneto cam fing
Clean aie Bler [ foam-type )

Every 5,000 mile
Change grachoy ol
Change oil In forke { Commanda |
Check stevring lrad bearmg adjustment
Cleon .wmd‘.mlﬂ pointy
Luobricale comtact breaker cam and aute od.

vanoe el

Cirvose beake apimdles {ome stroke of grene gun)
Cheek aml adjust valve rocker clearances
Check and alfst cam chnin
Replace air fller element | paper-type)
Phpssemlde aml clean both rorbureton
Lubricate swing arm bushes { Commando )
Replace castridge oll flter

Every 10,000 niles

'C:l‘.mlHﬂ ﬂ': mlh:iirl forks |":ll'-('4nlunlhl

pock w arings with groase

Check front and rear rubber cngine mountings
for side play | Commando)

Maintenance Data

GIseS, 1 e v sl
Niscs, 5
Atlas Pl Fosthued LT Hi-Rindir Tnlaeatate
Fuel Tauk (gal) 15 25 a0 27, 23 @
30
Ol Tank {pts) .3 a8 6.0 0.0 6o .0
Ciembon { pitx) Lo Lo 13 12 12 L2
Pritnary Chalncase (ox) 45 a5 70 T0 70 70
Fromt Forks @ Leg (o) 50 65 5.0 50 50 50
Tire Fressmre {psi ) @
Front 24 24 2 - 4 ] 2
Rear o " 1] M - |
Chigin Stack (in;)
Piiary Drive ] % N % X £
Rear Drive -1 -1 -1 L | 8- 3

0 For twowp or extenidod high-speesd operation, sdid 2 psi, front snd § pei, rear 10 given presmires.
B30—7.3

@ 7501




Recommend

Engine and Primary Chain
Abinve 12* F
Below 32* F
Cesrlus
Abwrew 12° F
Below 32" F

Fiunt Forks

Swing Are ( Commands
Cireass Filtingy

Contral Caliles

Tach, Spredometes Cabiles
Wheel and Steering Hiad Bosrings

ed Lubricants
SAE20/50  or SAE 30W
SAE oy or SAE 20W
SAE DOKP

SAE 30

SAF Inan o SAE 20w
SAE 110

Waterproal, medisn-welght chasis greme

10,30 mator pil
h'llzlhllr e lubrisant
Mudvlslemm 1||tn!|||:l|l.|--||:|u Tulssienn

Lightduly g
Witerproal, mishum-weight hearlng greaie

Tune-Up

NOTE: Common tune- -up provedures
are r:rﬂaiﬂrn' in detail in “General In-
Sormation.”

Valve Adjustment

NOTE: Valves must be adjusted when

the engine is cold.

1. Remove the gus tank after shutting
ofl the fuel taps and disconnecting them
at the tank. On some models, the weat
must be removed first,

2. Remove the spark plugs, the two
exhaust mcker covers, and the intake
rocker cover.

3. Tum the engine over with the kick-
starter until the left-side intake valve is
lully open (the rocker arm will be de-
pressed). The right intake valve will be
closed at this point. Check the clearance
al the rght intake valve with a feeler
gauge, It should be 0.006 in. for all mod-
els  exce Combat-equipped Com-
mandos which are set at 0,008 in,

Adjusting the valves

The feeler gauge blade wi-ll be a slight
d.n.u{ fit in a correctly adjusted valve.
ust, if necessary, by loosening
liu- lockout and tuming down the ad-
juster until the feeler gauge blade can be
pulled through with a slight drag on it.
5. Hold the adjuster in position and

tighten the locknut,
atter tghtening.

G, Tum the engine over until the rght
intake valve is depressed, then adjost the
left intake valve,

T, Repeat the procedure with the ex-
haust valves. Proper exhaust valve clear-
ance for all standard engines is 0.008 in.
Combat engines are set at 0.010 in.

Recheck the gap

Contact Breaker Points

MAGNETO IGNITION

The contact breaker points are located

beneath the magneto cover on the left.
side of the machine,

Remaoval

1. Loosen the kill-button wire knurled
nut of the magneto, This is uttached o the
post in the center of the magneto cover,

2. Unscrew the cover and place it
aside,

3. Loosen the central hex-head secur-
ing serew until it is elear of (ts theeads but
is still in the center of the contact
breaker. It can be used to "break” the
fninls ofl thelr tapered shaft by gently

u-nng sideways with the Angers.

When the points have been taken
uﬁ the shaft, remove them completely.

Installation

lnstallation is the mwverse of the re-
maoval procedure. Clean the new points
with & non-olly solvent 9 remove the
preservative coating. Do not forget to re-
place the fiber washors on the pivat post,
Refer to the iHustration for correct posi-
tion of various parts. Also, apply o dropof
oil to the post for lubrication. Note that
the points assembily hus a key which must
fit in ite slot. Set the gap upon nstalla-
tion. The ignition timing need not xe pe-

adjusted.
Gap Adjustment

1. Turn the engine over slowly until
the points are fullv open. This should be
done care. The points will be open
at two positions on the cam ring. These
points can be determined by iuulung at
the cam ring itself, There are two “thick”™
areas. The points will be apen when the
contact breaker heel passes over these
pgi;mkwhich are about § o'clock and 12
o'clock.

Magneto breaker points assembls

2. Loosen the fxed contact plate se-
euring serew, then use s serewdriver to
move the Bxed contact plate to the correct
gap. Check the gap with the appropriate
feeler gauge. It should be 0,012-0,015 in,

a4, Tighten the fixed contuct plate ses
curing serew and recheck the gap.

4. Check that the gap is the same at
both open positions on the cam ring. I it
is not, set the gap so that it is within the
given specification at both open posi-
tions,

CAPACITOR IGNITION

Capacitor ignition svstems (or battery
and eoil ignition) are found on 1067 mod-
els as well us on Commandos, The earli-
est machines equipped with this system
had the ignition points located in o can-
ister behind the eyvlinder barrels and at-
tiched to the timing case. The first ma-
chines utilized dual points with the
condensers mounted on the breaker
plate. This set-up was soon replaced with
yot another system: Lucas BCA dual

ints,  individually mounted on the
]n];lnh-: plate, the condensers being re-
motely positioned. The points on this
later system allow each cvlinder 1o be
timed separately. This system was used
on Commando models also up o engine
No. 131257, when the points were relo-
cated to the timing case. Aside from the
new location, the points assembly is the

Same,

Commando 750s (1973) and Gom-
miindo 850 use anather type of breaker
point assembly, the Lucas 10CA.

Early 1967 Models

REMOvVAL

1. Remove the ignition point cover,

2. If desired, the points assembly may
be removed as o unit to reveal the auto-
matic timing advance mechanism. Dis-
connect the two wires from the snap con-
nectors, remove the two screws which
ui::;:?m the breaker plate and remove the
p

3. .Hupulauuunl of the points only i3
desired, remove the two wires from the
snap connectors, release the nut which
halds the spring of each hreaker point to
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buttery ssnd-coll breaken potnts and advanoe
L

its condensor, being careful of the insu-
lating washers and their positions.

A, Remove the pillar nut which holds
cich breaker point onto the plate and
tuke away the points,

INSTALLATION

Installation is the meverse of the re
moval procedure. Clean the new points
with a solvent to remove the preservative
coating. Be sure that all insulating
washers are in their proper positions,
Apply a drop of ol to the pivot posts.

NOTE: When refitting the contact
hreakers, assure that the wires are con-
nected corvectly. The yellow-black
wire attached 1o the top contact
hreaker goes to the coil mounted on
the left rear frame down tube. Also,
the high teusion lead from this coil
goes 1o the drive side cylinder.

When refitting the contact breaker
cover, be sure that the two insulated
strips for each condenser are in position,

GAP ADJUSTMENT

L. Tum the engine over until one of
the breaker points is fully open.

2. Loogen the pillar nut which secures
the breaker point fixed plate.

3. Use u screwdriver to adjust the gap
by prying between the fixed plate and the
vantact bresker housing.

4. Using u fecler gauge, set the gap for
ench breaker point at 0.014-0.016 in,

5. Tighten the pillar nut and recheck
the gap.

Late 1967 Models and Commando 750
to Engine No. 131257

These models utilize the Lucas 6CA
pnt;:h assembly, located behind the eyl
inders.

HEMOVAL

1. Remove the points cover,

2, Idesired, the breaker polnts assem-
bly may be removed as a unit to reveal
the antomatic timing advance mechanism
by removing the two lurge serews which
secure the brvaker assembly plate,

3, To remove the points themselves,
remove the hexagon nit which secures
the wire und the contact breaker spring.
Be especially careful of the plastic insula-
tor slesve and the fiber washer,

4. Remove the locking screw () and
tuke off the breaker.

INSTALLATION

Installation is the reverse of the re-
moval procedure. Ensure that the insulat-
ing washers and insulator sleeve are cor-
rectly positioned. Smear the pivot past
with u bit of grease before tl:ﬁﬂlng.Cf:un
new points with a solvent to remove the
preservative coating. When fitting the

BUA podints akseninbly

polnt cover, be sure it is seated on the
ruibber washer.

CAP AUJUSTMENT

L. Tum the engine over until the slash
mark on the point cam aligns with the
nylon heol of one of the breaker points,

2. Check the gap with the appropriate
fecler gauge, It shonld be 0.014-0.016 in.

3. I adjustment is necessary, loosen
the locking screw (1) and tum the eccen-
tric screw (C) until the proper gap is at-
tained.

4. Tighten the locking screw and re-
check the gap.

5. Repeat the procedure for the pe-
maining point set,

Commuando 750 From Engine No.
131258 1o 1972 Models

The points we located beneath the
cover on the timing case. This is also o
HCA breaker set and the procedure for re-
moval, replucement, and adjustment is
exactly the sume as deseribod in the pre-
ceding section.

Commando 750 (1973) und
Commundo 850

These models use Lucas 10CA points
assemblies driven off the camshaft,

REMOVAL

1. Remove the points cover,

2. To remove the points assembly
complete, remove the two Lrge scrows
which secure the breaker assembly plate.
The ignition timing must be set upon in-
stallation il the hreaker assembly plate is
disturbed,

3. To remove individual points, dis-
connect the wire, being careful of the

|:|hut1c and fiber insulators at the tenmi-
il

4. Remove the two screws which se-
cure each set of points to the plate (C amd
D m the illustration).

INSTALLATION

Instullation is the reverse of the re-
moval procedure. Assure that the insalat-
ing washers and insulator sleeve are cor-
rectly positioned. Smear the pivat post
with a bit of grease bofore refitting. Cloan
new points with & solvent to remove the
presurvative coating.

GAP ADJUSTMENT

1. Tum the engine over until the slash
mark on the point cam aligns with the
heel of one of the breaker points,

2. Check the point gap. It should be
DO014=0.016 in.

3. If adjustment is necessary, loosen
the points securing serews (C and D), and
move the point with a small serowdriver
until the gap is correct.

4. Tighten the two screws and recheck
the gap. Repeat the procedure with the
other points set,

Ignition Timing

It is essential that the ignition points
be in condition and comectly
gapped before the timing procedure s
undertiken.

MAGNETO IGNITION
Adjusting Timing
L. Remove the left and right footpegs
and the tachometer drive.
2. Remove the magneto points cover
after lnosening the kill button wire nut.
3. Place n pan beneath the primary
chainease cover and remove the cover.

4. Take ount all of the serews which
secure the timing cover, Place a recep-
tacle for oil benvath the timing cover and
pull it off, being careful that the conical
il seal fitted to the oil pump nipple is not
misplaced.

Oil will dribble out of the drilling in
the crankease, It can be blocked off by in-
serting one of the cover swrows.

Remove the spark plugs.
8. Remove the altemator rotor nut
andl affix the timing disc to the crankshaft.

T0CA potats avscmbily
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7. The pistons must be set to top dead
venter. Pluce your thumbs over the spark
plug holes and kick the engine over
slowly with the kickstarter until compres-
sion i3 felt in one of the cyvlinders. Now
place a short drinking straw or a swizele
stick into that spark plog hole and tum
the engine over using a wrench on the
rotor nut until the piston’s highest point
his been ascertained. Work the pistons
up and down several times until you are
sure that vou have it right.

NOTE: There will be about 4° t}f

“loose™ movement of the crankshaft

which will indicate TDC.

8. Attuch u stilf wire anywhere that is
convenient so that it points to “zero” on
the timing dise,

8. Loosen the self-estructing balt on
the timing advance mechanism until the
points can be tumed reely,

10, Using a small block of wood, ar
sultuble substitute, lock the bob weights
of the timing advance mechunism in the
“full advance™ position.

1L Tum the motor nut clockwise until
the pointer indicates 32° on the tming
wheel,

12, Pluge a very thin plece of paper
(vigureite paper is good) between the
polnts and, tugging gently at the paper,
assure that the points are closed, trapping
the paper. Rotate the poiots with a
wrench on the center nut, maintaining
gentle pressure on the paper.

13. The very instant the points begin
to separate, the plug will fire. With the
small wrench, hold the points at the place
that the paper slips out of the points,

14. Turn the sell-extracting bolt on the
timing sdvance mechanism with your
bandd until it is finger tight, then tap the
bolt head lightly with o hammer so that
the advanee mechmism will lock onto
the tapered shafl.

CAUTION: A light tap is all that is

neeided. Do not smack the bolt with

wuny great foree

Tighten the balt.

15, Tum the engine over once or
twice, then recheck the timing.

16. Before reassembling the compo-
nents, be sure to remove the block from
the timing advance mechanism. Check
the mechanism for lree play.

NOTE; The corvect amount of timing
udvance is 32* a;f crankshaft rotation
which iy equivalent to 0.343 in. (8.69
mini ) of piston travel. 1t ix possible to
wse this measurement {f the head has
bewn removed, but it would be inaceu-
rile if an attempt is made 10 measure
piston travel through the plug holes
due to their angle.

Also, the point of separation for the ig-
nitlon points cannot be determined with
i test light due to the chamctleristics ol
the magneta, A special ohmmeter, how-
ever, van be used if one is available.

CAPACITOR IGNITION

Piston position can be found either
with a dewgree wheel, or with marks on
the alternator motor, depending on model.
The moment of point opening can be
checked in 4 number of ways, the easiest
being with a test lght or a self-powered
continuity light.

O later model mochines, “dynamic™
timing by means ol an automotive-type
strobe light is possible, and this method
is preferable o the “statle” methods,
sinee (L allows timing to be checked wt
the rpm at which the engine usually
operates.

Early 1967 Models

CHECKING TvNe

1. Remove the left footpeg and pri-
mary chain cover, placing a pan beneath
it to catch the oil.

2. Remove the spark plugs and the ig-
nition points cover,

4, Fit the timing dise onto the crank-
shaft and pluce the pistons ot top dead
center, The left eylinder should be on the
firing stroke, as indicated by compression
in that eylinder as the piston approaches
top dend conter and Slearance at both
valves ot TDC

4. The timing, when fully mdvanced, is
32°. The advance mechanism is behind
the points and it is therefore easior to
check the timing in the unadvanced posi-
tion. This is fine on machines which have
not covered a large number of miles. In
this ease, otute the erankshalt clockwise
o few degrees past 8 us indicatod on the
timing wheel, then tum it coun-
terclockwise, Whin the painter indicates
&, the points for the left eylinder should
just be beginning to apen. Verify this by
using o test or continuity light,

For ninchines with this system which
have covered o large number of miles,
the timing shonld be checked in the full
advance position sinee the advance unit
stops may be womn, To lock the wdvance
unit into full advance position, romove
the bolt of the breaker cum and use a
screwdriver to tim the cam elockwise
until it stops. Using this method, the
points should start to open at 32° before
tog dewd contor.

ApjusTinG TiviNG

To set the Hming, proceed as outlined
ahave. Loosen the two sconring serews
which hold the contuct breaker plate and
move the plate in the needed dircction
until the points for the left eylinder bogin
1o apen al the cormeet time, The plate is
moved elockwise to retard the timing,
counterclockwise to advance it

Be sure to check the Himing on the
other evlinder as well, If there is a dif-
ference greater than 1° between the two,
position the breaker plite so as to split
the difference.

Late 1967 Models and Commando to
Engine No, 131257

CHECKING TiMmNG

1. Remove the primary chain cover
after taking off the left side footpeg and
the exhaust pipe, if necessary, Catch the
ail in a suituble container,

2. Remove the ignition points cover
and the spark plugs.

3. Remove the alternator rotor balt
und fit the timing wheel.

4. Place vour finger over the right
spark plug hole and kick the engine over
until compression s fult in the ovlinder.

5. Insert i short drinking straw or a

swizzle stick into the plug hole and con-
tinue tuming the engine over with a
wrench on the rotor bolt until top dead
center has been established. Rock the
pistons back and forth a fow times until
vou are sure that vou have positioned
them at the highest point of their travel.
Check tiat the right-hand piston is on the
compression stroke by noting elearnce
at both valves.

NOTE: There will be sbout 4° I})f

“looxe™ movement in the crankshy

which will indicate TDC.
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6. Remove the center bolt of the con-
tact breaker cam and find a washer with a
hole large enough ta fit over the cam post
and bear on the cam itsell. Replace the
bolt and this washer, turn the cam clock-
wise to the full advance position, and
tighten the bolt. This should lock the cum
in the advanced position

7. Using a plece of wire as a pointer,
position it anywhere that is convenient so
:Jhal it indicates “zer” on the timing

isc.

If vou have placed the right cylinder
piston at TDC on the compression stroke,
vou will be warking with the points with
the blackiwhite primary wire., Hook up
the test or continuity light,

K. Rotute the crankshalt backward by
turning the rotor it clockwise several
degrees past the normal timing advance
as indicated by the deggree wheel, This
will be either 32° or 28° depending on the
model. Tum the crank to about 40° before
TDC to assure that the points are closed.

9. Slowly tuwm the nut coun-
terelockwise until the timing wheel in-
dhicates the correct reading. At this very
point the test light bulb should react, for
they will commence to apen if the timing
Is correct.

10. Repeat this procedure for the left
eylinder.

ApjusTING TiMING
If the points do not begin to open at the

cormeet time, refer to the {Hustration of
the 6CA points assembly.
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1. Loosen the two securing serews (A)
und turn the brass eccentric screw (B)
until the points open at the correct time.

2. If the comrect timing cannot be at-
tained in this manner, set the contact
breaker at about the middle of its adjust-
ment range using screw (B), then tighten
the securing screws.

3. Loosen the lurge screws which hold
the contact breaker plate to the housing
and rotate the entire plate until the points
begin to open.

4. Secure the two screws. Tum the
engine over 360" and adjust the other
points set as previously deseribed. It
should not be necessary to move the en-
tire breaker plate again, only the individ-
ual point set.

Commando Models After
Engine No. 131257

These machines have the pownts as-
sembly mounted i the timing case on
the right side of the camshaft and are fit-
teed with a timing mark on the rotor and
an indicator plate beneath a cap at the
front of the primary chain cover, The sys-
tem may be checked for proper timing vi-
ther with the engine mnning or at a

standstil].

CHECKING TIMING

I. Remove the points cover and the
Inspection plug from the primury chain-
vise.

2. Hook up a strobe light in accor-
dagee with the manufacturer’s recom-
mendations,

3. Start the engine and run It at 2,000
rpm so that the timing is fully advanced
The mark on the rotor should register
with the 28" mark on the indicator plate.
(Ench line indicates two degrees.)

4. II' no strobe light is available, the
engine can be checked at rest. Remove
the points cover and the inspection cap
on the primury chaincase

5. Remove the spark plugs. Remove
the intake valve utr:r cover, Hotate the
engine until the drive side (left) intuke
rocker opens and closes. This will place
the drive side cylinder on the firing
stroke.

6. Remove the center bolt of the con-
tact breaker cam, With a washer which
has a hole large enough to clear the cam
post and bear on the cam itself, roplace
the bolt, turn the breaker cam until it is in
the full advance position, and then
tighten the bolt.

T, Connect a test light to ground and to
the terminal of the LEFT contact breaker
(blackiyellow primary wire) and rotate
the engine until the indicator plate on the
primary chaincase reads 35°. The test
light bulb should react at this point as the
points separate.

8, Repeat the procedure to check the
timing for the right cylinder.

ADJUSTING TIMING

1. Proceed as above. If the points do
not open at the correct time, refer to the
illustration of the Lucas 6CA or 10CA
Points.

2. Loosen the securing screws (A) and
tum the brass eccentric adjusting screw
(B) until the points open at the proper
time. Tighten the screws,

3. Rotate the engine 360° and repeat
the procedure fur the other evlinder.

4. Be sure to remove the breaker cam
bolt and the overstzed washer, replace
the standard washer, and tighten lhe bl
Mauoke sure that the advanee mechanism
works freely,

Ienmon Tivinc—WHEN TiMinG Has
BEEN LOST

1. 1f, for any reason, the breaker cam
assembly his been removed from its shaft
{and this applies to all models equipped
with the 6CA or 10CA points system), it is
necessary to align it in approximately the
cormoet position before Hming cun be ac-
complished.

2. Referring to Uming information pre-
viously given, locate the drive side (left)
evlinder on ity compression stroke, a
place the piston at 28° before TDC.

3. Ploce the hreaker cam assembly
onto its shaft so that the bobweight pivots
of the wutomatie timing advanee mecha-
nism line up with the point ussembly
cover screw holes (see lustration), The
slot on the cam face (not the tming slash
mark, but the slot) will be at approxi-
mately nine o'olock,

4. Set the ignition timing as previously
deseribed.

Caorveet location of Ui g sdvaice it

Carburetor Adjustments

These should be made after the other
items in this section have been checked,
and when the engine is at its normal
operating temperature,

IDLE SPEED AND MIXTURE

L Tum the pilot air sorews in until
lightly seated, then back them out about
1% tums,

2. Tum in the throttle stop screws
until idle speed is slightly higher than
normal.

3. Remove one of the spark plug leads,
Keep the engine running on one evlinder
by turning in the throttle stop serew for
that cy’ini.'r:lnlll the engine runs, hut as
slowly as possible.

4. Tum the pilot air screw in or out
until the exhaust pulse from the ninning
cylinder is smooth and even.

5. Connect the spark plug lead, rev the
engine a fow times to clear it out, then
disconnect the lead to the eylinder which
has been adjusted.

6 Repeat the previous procedure so

that the running cylinder fires as slowly
und evenly as possible.

7. Commect the lead. Both evlinders
will be running and idle speed will be

Concentitic carlaretor throttle stop werww (AL, pilot
wlr sevew (BY, miain jot (C) and veedle jei (D)

very high. Back oul each thottle stop
serew by equal amounts until the desired
idle speed s reached,

8. Check that both eylinders are firing
evenly

CARBURETOR SYNCHRONIZATION

. Remove the air cleaner assembly.

2. Twist the throttle fully apen to il
up the slides,

3. Position a mirror behind the carbu-
relors or reach into the carburetor bores
WIﬂ‘Ii the thumb and index finger of one

nd.

4. Slowly close the throttle and watch,
or feel, the slides as they are being low-
erod; they should enter their respective
hores ﬂmnlhnmuqu.

5. If the slide positions are unegual,
ruise or lower one o match the other by
tuming the adjuster at the top of the car-
buretor,

&, Another cheok is to place a finger on
cach carburetor slide when the throttle is
fully closed, then move the twist grip
very slightly, Both slides should begin to
lift at the same Hme. Adjust as described
above il nocessary.

THROTTLE CABLE ADJUSTMENT

On most models, the cable runs from
the twist-grip to a junction block, where
two shorter cables nm to the carburetor
taps. One end of each cable is equipped
with an adjuster. These are located at the
twist-grip and the carburetor tops,

Adjust the long cable so that there is
about 2 mm of free-play before actuation,

Adjust the short cables so that there is
us close to zero free-play as possible
Check carburetor synchronization us pre-
viously described

After setting the fee-play ot each
cable, start and warm up the engine,
Tum the handlebars from side to side
and notice any variation in rpm. Il a varia-
tion oceurs, one of the cables is either in-
correctly adjusted (not enough free-play)
ot is binding somewhere along its rout-
ing.
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Tune-Up Specifications

Magmrsn [nition

Congare i {ginttisrn
.?mr_-‘:ﬁ.

iy b sl

Cimiamade
Sty bt

Carhurwtion

Tefer to “Fuel System”™ for standard carburetor witings

Valve Tappet Clrazance (cold)

Intaks {in) .00 b0 Ot 0008
Eshaat {In. ) [FELE (100 0.006 ool
Tguition
1k Plug | vandard )

Chnmpion b %. NS NEY-NTY NTY

Plug Cap (in) 0015-0.022 0023-0,025 00230025 00230025
Beenker Point Cap (in.) 0012-00158 140016 DoLs-001 0.004=000110
Tgnition Timing n* an 5" 28

(full advaner ) RTDC

Engine and Transmission

It ts important to realize that although
the procedures for working on the Norton
engine are applicable, with minor varia-
tions, to all models, the engine com
nents are usually not interchangeable be-
tween Commando and  pre-Commando
units, evin though they may be stmilar in
appearance. Be sure that the cormect e
placement parts are obtained when nee-
essary.

NOTE: For engine component inspec-

tion procedires, refer to “Engine Re-

bnilding”™ under the General Informa-
tiom aevtion.

ENGINE SERVICE NOTES

1. On all models, the eylinder head
and eylinder can be removed without re-
miowvling the engine from the frame.

2. The clutch and primary drive and
timing case components are also accessi-
ble fur service with the engine in the

L8

3, Al transmission components with
this r!wt_-‘ﬂilm of the left-side countershaft
(or layshaft) bearing can be serviced
without removing the transmission,

I necessary, the transmission itsell can
be mmoved without disturbing the
engine,

4. Most engine work requires only
stundard tools and o torgue wrench. A va-
riety of pullers are m-:.-lg

To remove the Cmnmnndu diaphragm
clutch, a special tool must be used for
safety reasons.

Engine Removal and
Installation

COMMANDO

The engine unit may be removed with-
out disturhing the transmission, and this
is the easiest method, since removal of
the complete nmmbly requires removal

of the rear wheel and swing arm.

L. Remove the seat and fuel tank.

2. Deain the od] From the task and dis-
connect the oil pipe junction (one halt) st
the engine, Some uif)wlll come out when
the junetion i removed,

3. Remove the spark plugs, 1 noces-
sary, as on late models, unbolt the igni.
ton coll pack and hang it out of the way,

4. Disconnect the twhometer cable
at the engine.

NOTE: On varly Commandos with the
tach drive box mounted on the vutside
of the tming cuse, it iy preferable fo
remove the box itself rather than just
the cable, since it ts vubnerable to dam-
age if the engine Is dropped.

5. Remove the carburetors complete
with manifolds and hang them out of the
way by the throttle cuble,

. Bemove the exhaust system.

7. Remove the small, engine head
steady plates. On models with rubber
mounts here, loosen the ribber mount
nuts first. Romove the head steady plate
from the eylinder hoad.

8 Remove the gearshift lever,

9. Remove the battery cover. Discon-
nect the positive terminal of the battery
to eliminute the possibility of a short.

1. Disconnect the alternmtor leads wt
thes snap connectors,

11. Remove the leftside footpeg and
the rear brake lever, Remove the primary
chaincase cover and remove the altorna-
tor, clutch, sprocket, and clinin, Refer to
“Cluteh and Primary Drive.”

12, Disconneet the etsnkense breather
from the engine.

13. Disconnect the ground wire at-
tached to the bottom erinkease stud an
the left-side, if fitte

14. Before removing the mounting
plate bolts, provide some means of sup-
port for the engine or it will drop several
inches Lefore hitting the lower frame
rails. A block of wood placed beneath the
crankecuse is a good idea

15. Take off the sell-locking nut from
the balt which passes through the front
engine mount, Withdraw the bolt from

the right-side of the frame. Remove the
front engine mounting assembly.

16. Remove the rear crankease mount-
ing nuis and studs, lifting the unit to re-
move the bottom most stud. Remove the
unit from the ?-sldr of the frame.

Installation of the engine and transmis-
siom Is basically a reversal of the removal

ure.

17. Place the engine in the friune from
the right-side of the motorcvele.

18, Fit the three studs and nots which
pass through the rear engine mounting
and the crankease,

19. Supporting the engine, place the
front engine mounting assembly in posi-
tion.

20, Insert the front engine mounting
balt and tighten the self-locking nut w
the comect torque setting. Tighten the
nuts on the three remr engine mounting
stuls,

2]1. Continue reassembly in the re-
vorse of the sequence described for re-
LTS II].

22, The washers for the finned exhiust
pipe nuts should be replaced.

23. Be sure that exhaust pipe
finned nuts wre tightened securely. These
nuts are best looked after by sulety wine
fastened by drilling one lobe of the nut
and the wp eylinder head fin.

24, Check all nuts and baolts for
tightuess before and after a short ride.

ATIAS

To remove the Atlas engine and trans-

mission us a unit, follow this procedure:

move  the gas  tank, discon-

MHEE the fuel lines at the carburetars
ing off the monnting nuts.

2. Remove the head steady hracket.

3. Remove the air cleaner and the
carburetors.

4. Drain the oil tank and the engine
sump. If work is to be performed on the
trunsmission, drain it also.

5. Unbolt the oil pipe junction at the
crankcase. Kicking the engine over a few
times after draining the oil tank and be-
fore removing the junction will minimize
the amount of oil which will dribble aut.

B. Remove the exhaust pipes and
muffers,

7. Disconnect the tachometer drive
(twor serews) at the engine. 11 is advisable
to remove the drive rather than just the
cuble to avoid hitting it on something as
the engine is removed from the frame,

8. Disconnect the battery leads and
remove the battery.

9. Remove the rectifier, being very
careful of the rectifier bolt.

10. Remove the battery box.

11. Disconnect the crankcase and tank
breather hoses to the oil tink and remove
the tank (4 bolts).

12, Remove the oil tank platform.

13. Remove the clutch activating lever
inspection cap at the tap left-hand side of
the trunsmission, pry up the lever with a
suituble serewdriver (taking care not 1o
damage the edges of the inspection hole),
and remove the clutch cable. Screwing
the cable adjuster all the way in makes
the job easier. Next, remove the adjuster
from the case.

14. Remove both footpegs. Place u pan
beneath the primary chaincase cover o
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citeh the ol when it is removed. Remove
the birge hexagon nut on the footpeg stud
and cancfully tuke off the chrome cover
und the rubber washer. Pull off the chain-
Case vover.

15, Disconnect the altermator leads at
the snap connector.

16, Remove the clutch prossure plate
by unscrewing the three spring acjust-
ment nuts, These are cylindrical and
have two small tabs on the face that bears
against the clutch spring o prevent
loosening during opermtion. Removing
the nuts will invarially sheer off the taly,
making replacement of the nots advis
able. If yvou must reuse the nuts on the
clutch, a knife hlade or suitable substi-
tute can be pliced between the nut and
the spring while removing.

17. Remove the clutch springs and
cups.

18, Remove the main clutch nut on the
trunsinission  mainshaft and the lock
wiisher. Prevent the hub from tuming ei-
ther with the special tool or by applying
the rour brake with the transmission in
gear.

19, Remove the three  outs  and
washers which secure the alternator sta-
tor to the stator housing. Pull off the
stutor.

20. Hemove the nut which secures the
rotor 1o the crankshaft and remove the
motor and its woodnff key. A small gear
puller is sometimes needed to take the
rotor off of the shaft,

21. Disconnect the primary chain. The
cluteh hub may require a special puller to
remove it from the transmission main-
shaft, especially if it has not beon re-
moved belore. In addition, the engine
:ﬁ:ﬂckcl is fitted onto a tapered portion of

crankshalt and will definitely requine
i puller. A smaller gear puller can be
nsed in place of the factory sprocket ex-
tractor. Bo sure to remove the engine
sprocket woodrull key

22, Remove the three serews which fix
the stutor housing to the*mounting plate
and the three screws fixing the plate 1o
the crunkease.

23, Remove the nut which is found
about halfway  between the  engine

rocket and the clutch which secures
the inner chaincase hall.

24. The inner chaincase hall is also
secured by means of a tab by the nut on
the bottom transmission stid, Remove
this nut and take away the chaincase half.
Disconnect the final drive chain,

25. Procecding to the four bolts which
fasten the upper and rarms of the
engine mounting plates Gust before the
swing arm), remove the lower balts and
lposen the upper twa,

26, Renove the two studs, twao bolts,
and their respective nuts at the front
ongine plates,

27, Remave the two baolts which pass
through the center stand mounts and the
ongine mounting plates. Lift the engine
and remove the front mounting plates.

28, Hemove the engine assembly from

T .
29, Installation is the reverse of re.
moval.

SCRAMBLERS
For engine service an Sexunhler mod-

els, note the following points:

I. The engine and transmission ane
best removed as a unit.

2. The primary chaincase can be lelt
intact during removal,

Refer to emoval procedure for Atlas
mochols for initinl steps it additional infor-
mabtion is needod,

1. Prepare the engine and transmis-
slon for removal in the manner ontlined
for the Atlas, romoving the gas tank, ex-
haust pipes and mofflors, air cleaners,
carburetars, ofl from tank, and sump,

2, Remaove the tachometer drive from
the engine, cluteh cabile ot the transmis-
sion, ol junction, oil tank and crankease
breather pipes, and alternator connec-
tions.

3. Disconnect the rear drive chain,

4. Bemove the metal cover over the
trunsmission.

5. Remove the upper front engine
miounting bolts, Loogen, but do not e
move, the lower front mounts,

. Remove the right side footpeg and
remove the rod rom the lelt side. There
are two spacers involved,

7. Unhook the conter stand spring

8. Remove the left side rear engine
mounting bolts.

9. Raise the engine slightly 1o take
the pressure off of the lower front halts
which are still in ploce and remove the
nuts, Take away the engine plates,
waitching for the spacer.

10, Lever the engine forward wod lift it
up and out of the right side of the frame.

11, Installation is somewhat simpli-
fied by lirst removing the skid plate.

Before replacing the engine in the
[rame, be certain that the left side lootpeg
is in its proper position since it cannot e
mp'lm.ufl:l'tur! venging is in the e,

12, Begin by placing the engine in the
frame from the right side of the hike, rear
cnl first.

13, Inserta length of steel md or o suit-
able screwdriver through the rear engine
rlnles and the frame to align the bolt
wiles,

14. Lever the front of the engine up to
replace the lower small mouwnting L:It
and tighten the nuts finmly.

15. Lower the engine and okt the
front and rear engine plate bolis

16, The remainder of the installation
procedure is the reverse of the removal
provedure.

Top End

REMOVAL

The following procedine gives instrue-
tions for removing the howd with the
engine in the frame.

L. Remove the seat and gas tank. Dis-
connect the spark plug leads, remove or
loosen the plugs: remove the exhaost svs.
teerm.

2. Hemove the coil pack, il fitted.

3. On Commantds models, remove
the head steady side plates, wnscrewing
the mbber mounting nuts st Remove
the head steady plate oo the head.

4. On pre-Commundo models, unbolt

the head steady from the bead and the
frame, and remove iL

5. Disconnect the rocker oil feed
pipe on each side of the head,

CAUTION: Each junction has two

copper washers. A rag pluced vier the

spark plug hole is a good iden when
removing the banjo holis,

The tocker oil feed pipe must e
placed out of the way so that the head can
be removed. On models with neoprone
lines, this is not o problem. Earlier ma-
chines, er, wre equipped with a
copper pipe o feed the rockers, This
pipe is only flexible o a certain degree. It
can be bent out of the way, bt take cire
to wvoid erimping it anywhere along its
lengeth. The alternate method is 1o also
disconmeet the pipe banjo at the crnk-
wise und tum the pipe aside.

f. Remove the exhaust meker covers
anel the intake rocker cover.

7. Remove the air cleaner, the carbu-
vetors, and the mantfolds.

& On magneto models, removing the
front spurk plug lead is a good idea.

NOTE: On Scrambler models, addi-

tional steps must De tuken af this

Pirinat.

a. Remove all of the eviinder head
nuts and the bolt on the center of the
head. This will leave only the four
balts fanking the spark plug holes;

. Bemove both exhanst rocker spin-
die retaining plates and remove the
spindles. This requires a special tool.
Refer to a following section. Be ex-
tremely careful of the washer and
spring which are found on the spindle;

¢. Remove the four remaining evlin-
der head bolis.

The remainder of the procedure is the
same as that for other models.

Cylinder bewd tghiening sequenor, wverse the
okt whon ivnsiviig e lea

. The evlinder bhead can now be
tuken off. It is secured to the cylinders by
five bolts and vuts. First position the pis-
tons at TDC. Loosen the bolts and nots
gradually and in the reverse of ihe tight-
ening order shown. There are two long
nuts coneealed in the fins which require
an expecially thin wrench to reach them,

As the last of the fasteners is loosened,
the head shoulidl begin to rise off its scut
slightly, due to the pressure of the valve
springs, Il the bead is not fiee altor the
last of the fstoners has been removed, it
is probably due to carbon build-up as on
engines with many miles on them or
those with an oil buming problem. In
this event, place a block of wood against
the cylinder fins al the exhaust port (the
fins are strongest here) and mp shaply
with a hammer,

10, The hesd must be removed very
carefully, Remember that there are two
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studs at the front of the cylinder barrels
and three shorter ones in the head itself
which must clear, The most important
consideration at this point, however, is
the pushrods.

11, Straddle the bike. Lift the head
several inches off its seat. Slipping vour
fingers between the head and barrels,
push the four pushrods up mto the head
as fur as they will go, They should only
protrude about two inches from the head.

12, Pull the head straight up as far as
possible and tilt it backward and to one
side until two of the pushirods clear their
tunnel. Then tll it lo the opposite side so
thut the other two are elear. After both
sets are out of the tunnels, the head can
be: taken out 1o one side.

NOTE: The pushrods are of two
fengths. The langer ones activate the
intake rockers. These are placed clos-
st to the eenter of the barrels. Be cor-
twin they are earrectly located upon
reassembly.

13, The barrels can now be memoved.
Loosen all nuts securing the barmels to
the crankease. There are nine of them,
except on the 850 Commando which has
four allen bolts. These should be -
moved first.

Romove the nuts at the front of the bar-
mels. The others must be loosencd as
much as possibile until they hit the cool-
ing fins. Lilt the barmels as moch as vou
vany, then loosen the nuts again. Continue
untll the nuts can be taken off of the
studs.

As soon as you have romoved the nuts,
remove and account for ull washers. Be
sitre that none are left on the barrels, or
one cin easily fall into the crunkcase
later.

14. Lik the barrels clear of the erank-
case. Ordinarily, the pistons will ride up
with them if the tansmission is in New-
trul. As soon us there is enough mwom to
do so, place a clean rag between the bar-
rels and the crankease covering the studs.
This will catch uny pieces of broken pis-
ton ving, if theme is one, and will lessen
the chances of the pistons damuaging
themselves on the studs as the barrel is
pulled off

CYLINDER HEAD

Muximum  allowable warpage across
the mating surface is 0,002 in,
ROCKER ARMS

Removal

I. For ecach rocker arm, remove the
meker spindle retaining plate assembly.

Hovker spindle netuining plate asembly

This consists of an outer plate, a casket,
an inner plate with two tabs to engage the
slots of the mweker spindle and assure it
maintainy its position, and another gas-
ket. Each element in this assembly is dif-
ferent. Note cach position carefully,

In most cases the parts will remain
together wlien removed, and need not be
tuken apart.

2. The rocker spindle is press-fit on
the cylinder head. First note the position
of the slots in the spindle end. Removal is
made much easicr, and there is less
chance of scoring the spindle or the head,
il the head is heated first. Tdeally, the
head should bee placed in an oven and
heated to not mare than 100° C (212° F),
In the case of the Serambler models,
where the factory recommends removing
the exhaust rocker spindles prior to ge-
maving the head (engine in the frame), a
propane torch can be used, with caution,
to heat the area wround the spindle very
m:nll).',

The spindles must be aomoved with a
puller. They are threaded internally to
uwccept special ool no, 064298 for lute
models. Earlier units could accept the
pre-Commando cvlinder head bolts (%16
in W To remove the spindles, a bolt, o
lockit, und a short steel sleeve (or pre-
Commando clutch spring cup), can be
used as a pll]ll.'l’. Thread the Jockmnut muost
of the way up the bolt, then insert it into

sleeve or spring cup. Sorew the balt
s far as possible into the spindle. Tight-
eniog the locknut will draw the spindle
ot of the hoad,

The oil hole o ihe spindle must face AWAY
FHROM the conter of ther bed

4. The mcker arm is Hanked by a
spring washer, fitted on the side closest
to the center of the head, and & plain
thrust washer on the opposite side. Be
positive that both are sccounted for. The
thickness of the plain thrust washer
should be 0,015 in

NOTE: The exhaust rockers can by

taken directly out of the head after

pulling out the spindle. The intuke
rockers must be turmed upside down
and then removed on older models,

6. The ball end is press-fit in the
rocker arm. To remove it, support the

rocker arm on an approprisle surface to
prevent damuige to it, then drive the ball

shaft out with a dreift. The rocker arm has
a drilled oil passage from the spindle 1o
the ball end to lubricate the hall and
pushrod cupr. Make sure that this passage
is clear. Also, note that the hall shafts oil
hole must line up with the oil deilling in
the rocker. To reassemble, press the ball
shalt into position us far as possible, A
standard beneh vise laced with wood will

do the job.

Installation

The rocker arm assembly most be in-
stalled correctly or dumage to the compo-
nents will result,

L. The mcker spindle must be located
so thut the slots on the outer end wre
HORIZONTAL: the oil hole on the
spindle must face away from the center of
the head.

Fowhoer mrm spivalle spriig wd thirst washer iistal-
Lutirasi

2. Fit the spring washer, the rocker
arm, and the thrist washer in their proper
locations, Remember that ihe spring
wisher is closest 1o the center of the eyl
inder head,

3, Heat the head, as was done on re-
moval, und press in the spindle. Make
sure that the spindle slots are horizontal
o ongage with the tabs on the spindle
locating plate. Alse, check to make oer-
tain that the spindle is just below Huxh
with the gasket face on the eylinder head.

4. Fit the spindle locating plate. The
correot order, from the bead out, is:

Jlt. Paper gacket with Targe conter
Vi

b Plate with locating tabs

. Paper gasket

. Plain oval plate

e. Twao fixing bolts

IF oil leaks from the locating plate us-
sembly, ity be due 1o the spindle pro-
truding even slightly from the head, or
the plates themselves may be warpod. A
late modification has been the fitting of
copper washers beneath the plate bolts
(Part No. 063129). These may be fitted to
all previous models,

VALVES AND VALVE SPRINGS
Removal

L. Take out the stud for the intake
rocker cover if vou ure going to remove
the intake valves.

2. Using the valve spring compressor,
vompress the springs far enough to re-
maove the two tapered valve keepers (enl-
leots) and relewse the spring,

3. The valve collar, inner and outer
springs, spring seat, and heat insulating
washer can be removed. Keep ench ns-
sembly separate so that the components
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cin be reassembled together and in their
original location.

4. Remove the oil seals from the guide,
if fitted. Hemove the valve.

5. Intake valves are larger than the ex-
haust vulves, so telling them wpart is no
poblem. The Commando valves, how-
ever, are about 0,07 in. longer than those
found on previous models, with & corre-
spondling decrease in the length of the
pushrods. The shorter valves can be fit-
ted to the Commando, if necessary, pro-
vided that o winkel cap of the proper
thickness is installed.

Commanda vilves cannot be fitted to a
pre-Commando engine. The pushrods for
Commando and pre-Commande models
are in no way interchangeable.

6. Check the vilve spring free length,
for hath inner and outer springs, against
the figures given in the technical data. 1§
the measured length is less than 0,187 in,
from the standard value, the spring must
be replaced. Note that wvalve springs
should be replaced as a set.

Installation

NOTE: The valve springs are progres-

sively wound, and are installed with

the close coily towards the cylinder

jllJﬂl'g

1. Put some clean oll on the valve stem
and place the valve in the guide.

2, Refit the valve seal, il s0 equipped.
New seals must always be used.

3. Replace the heat insulating washer
in its sear, then, the valve spring seat, the

« springs (close coils against the head), and

the spring collar,

4. Compress the spring and slip the
two keepers into place.

VALVE GUIDES

Removal

Nortons are equipped with east iron
guides, the newer models being Fted
with guides grooved o aceept an oil seal
on the intake side.

All 750 models have & Hange around
the gutde which rests against the surfice
of the head when the guide is installed.
The 850, however, has a spring clip
around  the guide which sccomplishes
the same purpose.

Vilve guide to valve stem clearance is
D02 0,004 .

I. To remove the guides, strip the
heewdd of valves, springs, rocker arms, ote.

2. Heat the head on a bot plate or in an
oven. This is essential as the guides are
[oree fit in the head and any attempt 1o
drive them out without heating is sure o
result in either o broken guide or a
scuffed or enlunged guide bore. Do aot
heat the heud in excess of 2000 C.

A, Use a drift to drive out the guides.

1F the guides ane broken, or huve a great
amount of carbon build-up s in the case
of the exhaust guides, some difficulty will
he encountered in removing them. If this
is the case, use a chisel to break off the
lower portion of the guide which pro-
trudes into the port.

is operation should be an
SMErgency  recourse 1 only
ufter the standiard procedurne has been at-
tempted.

Installation

I. To replace the guides, again heat
the head to 200 C, The guide must be ac-
curately inserted in the bore so that the

ve ean seat properly, To accomplish
this, tuke the valve, which will be used in
the port on which vou are working, and
place it in its normal seated position, The
valve stem will be used to locate the
valve guide in the head as it is driven in.
Use the drift again, this time from the
other end, and press home the guide
until the Hange or clip, abuts against the
head. Guide bore size on all models is
0.3135-0.3145 in. Use the appropriate
ream after installation.

NOTE: The newer Commando 7505

have been !fil'm{f with oil seals on the

intake guides to eliminate the oil burn-
ing which was o problem on some mo-
tarcycles, The guides are grooved to
aceept these seals which must not be
fitted on the exhaust side. These guides
are identical in other rugpects to the

previous units, so changing over to a

seal-type is possible, if so desived, by

simply replacing the old guides with
the new units,

The 850 s also fitted with oil seals
on the intake velve guides, although
this guide differs from the carlier one
(hoing fitted with a circlip inctead of a
Range ). In both cases, the oil seals go
on the intake side only.

Oversized outside diameter guides are

available, if needed, in the following
stzes over stundurd: 0002 o, 0,005 in.,
010 in., und 0015 fn.

TAPPETS
Removal and Installation

1. The tappets, which are located at
the frant of the evlinder hlock, can be
checked in ploce, or removed by cutting
the safety wire and taking out the two
SCTEWS,

The tappets will come out along with
the keeper. Note fts position for installu-
Hon.,

2, Sinve tappets are machined m pairs,
it I imperative that they be kept
together, I either is r]umngej, they must
be replaced in puirs,

3. Grinding or finishing of the stellite
pad which contacts the camshalt is not
recommended, Reploce the tappets if
damage occured,

4. When installing, note that the bev-
eled edges of the tappets (running from
top to bottom) must fice the front of the
engine. Use safety wire after tightening
the screws.

CYLINDER

L. Measure the bore at the top (% in.
below the lip), middle, and bottom in two
directions 90° apart,

2 Rebore the cvlinders if the dif
ference between the largest and smallest
of the mewsurements is 0.005 in, (013
min) or greater, or I any of them is 0.008
in. (0.20 mm) geeater than the standord
bore dismeter speciBoation.

3. Pistons for 750s ure available in four
oversizes in increments of 0.010 in. and
0.010 and 0,020 in. for the 8§50,

4. When boring, set piston-to-cylinder
elearance ot 0.0045 in.

FPISTONS AND RINCS

Removal

NOTE: Mark the pistons “L" or "R”

and the front or rear to fucilitate in-

stallation,

1. Remove the piston pin circlips.

2. Heat the piston crown gently i
evenly, Heat only the crown, not the
skirt. Push out the piston pin.

Inspection

1. Ring side
0.0015-0.0035 in.

2. Ring end-gap should be 0.012-0.013
in. Replace the rings if the compression
ring gap exceeds 0.014 in,

On multi-picoe ol rings, the mils may
have an end-gap of 0,010-0,040 in.

Installation

1. The design of the piston rings has
been changed several tines over the
VOurs. top compréssion ring s
chromed on most models, or red-coated.

NOTE: Do not remowe the ved coating

if present,

2. On lnte models the lower compres-
sion ring is tapered, while on others it
rm?' be stepped. Be sure the rings are in-
stulled wath the “Top™ mark Faving up-
wards, Stepped rings are installod as il-
lustrated.

clearance should be

___ FISTON CROWN
[0]  UPPER COMPRESSION RING
[ LOWER COMPRESSION RING
“g1  OiL RiNG

|
— il

Carrect instal lation of stepped comje sion fing
e

e

ke bl .

....é-'f

© Ak O L
=Sy At o isba

\

Three-piece il tng mstallation

3. Stagger the ring end-gaps around
the piston.

4. Fit the pistons to the rods, using
new cirelips, The rounded ege of the eir-
clip, where applicable, must face the pis-
ton.

Be sure the pistons are correctly fitted.
850 models have the cown stumped
“RH” ar “LH" and the “EX” mark must
face the tront of the engine.

I'\ ' t:—_:«’:// a\\h:\‘f._-"ﬁf-
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Piston installstion (730)




Norton

750 Models have valve cut-outs, The
exhaust villve cut-out is closer to the edge
of the piston and must be positioned to-
wards the front of the engine.

ASSEMBLY
L. Install the cylinders. Tighten the

bolts or nuts in a cross em until the
vorrect longue is reached.

pan ol

|1 N

[T [ =

L=

AL ] wi

' umN |

Piston stand dioe s s

On 750 models, 20 R Ibs for the two
smuall nuts and 25 ft [bs for the others,
On 850 models, 30 ft Ibs for allen bolts,
25 ft Ihs for the front nut, and 20 ft Ibs for
the others.
2. Place the pistons at top dead cens

3. Place the four pushrods up into the

head as far as they will go, as deseribed in

“Remaoval.” longer pushrods are to

ll:eazmllinned closest to the center of the
il

4. Carefully position the head over
the barrels, so that the pushrods will drop
directly into the tunnels, and take care
that the three studs in the head do not
damage the gasket.

5. Let the pushrods drop into their
tunnels and make sure that they are prop-
erly fitted into the tappet cups.

fi. Lower the head onto the barrols.
The upper end of the pushrods must now
ﬂl;;ilh their respective rocker arm ball
ends,

CAUTION: On Scrambler models for
which the rocker arm had to be re-
moved before taking the head out of
the frame, this rocker arm must now
be replaced. This is an operation
requiring extreme caution lesd the
washer or spring drop out of reach. It
is probably wise to replace the rocker
arm now, before bolting down the
head.

7. Support the head about ¥ in. off of
the barrels. Those two long cylinder
sleeve nuts, which are found beneath the
exhaust ports, can be used to support the
head in this position.

8. Looking through the exhaust and
intake rocker boxes, fit each pushrod with
the proper ball end. A short picce of wire
with a hook at one end can be used to
move the pushrods to accomplish this.

8. When you think you have engaged
all of the pushmods, remove the nuts
which support the head. Check again. Be
absolutely certain all of the pushrods are
engaged before proceeding further,

10, Tighten all of the cvlinder head
holts and nuts in the order shown. Tight-
Hninn should be done in increments of 5

Ibs.

11. Adjust mocker clearances as de-
seribed in "'I’nnc-“l{d;::

12. The remai of the assembly
procedure is the reverse of that given for
disassembly. Before starting, squint some
clean engine oil into the pus tun-

ter

Cy linder bead tightening swquwnee

nels, the wocker spindles, and the valve
stems,

13. Alter the engine has been wanmed
up, allow it to eool and retorgue the head
balts and nuts, After the engine is cold,
readjust the valves.

Clutch and Primary Drive

COMMANDO 1974 AND EARLIER

Disassembly

1. Remove the left-side footpeg and
place u pun bencath the primary chain-
case to catch the oil; take off the chain-
case fixing bolt and pull off the cover.

2. Disconnect the alternator wires at
the snap connectors. Unbolt the stator
and pull the wires {carefully) through the
inner chaincase hall.

3. Remove the sleeve nut and the
lockwasher which secures the altemator
mtor to the crankshaft, Remove the rotor,
using a gear puller if needed, and take
uutnlic woodnff key. Use a pair of pliers
if it is tight.

4. The triplex chain is endless variety
and, therefore, the engine and cluteh
sprockets and the chain must be removed
simultuneously.

CAUTION: The elutch can only be re-
moved with the aid of a special tool
and it Is dangarous to attempt to do so
without {t.

5. Loosen the elutch adjuster nut and
remove the adjuster serew,

6. With the speeial eluteh compressor
tool (Part No. 08-0000), screw the center
baolt of the tool into the diaphrygn spring
center. Tighten the nut on the tool's
center bolt until the dinphragm spring is
free to tum in the cluteh sprocket. Stop at
this point.

Usinig special tool to compress diaphmgm spring

7. Remove the large circlip which re-
tains the diaphragm spring (there is a
groove provided to make removal easier)

take away the spring and the tool
together.

8. Remove the nut and washer which
secures the eluteh hub to the transmis-
sion mainshalft; it is necessary to stop the
clutch from tuming so that this nut can be
broken loose. Use the clutch hub ool
(Part No. D6-1015) or u suitable substi-
tute. Alternately, put the transmission in
gear and apply the rear brke to remove
the clutch nut.

Caommands clutch avmnhly

9. Remove the engine sprocket from
its tapered shaft. It is press-ft here and
must be removed from the taper with a
special tool. The procedune here is to at-
tuch the extractor to the sprocket and,
after tightening the center balt, map it
once with a hammer. This should hreak
the sprocket off the shaft. If necessary, a
small gear puller can be used instoad.

10. The engine sprocket, chain, and
clutch hub sprocket ean now be taken
away. There may be shims behind the
clutch hub sprocket. These are used to
adjust the true sunning of the primary
chain and should be reassembled in their
proper place.

If necessary, a special tool is available
which serews into the center of the clutch
to ald In removing it from its shaft. It
might not be necessary if the cluteh has
been removed X

After the nssembly has been taken out
of the chaincase, remove the engine

t woodnufl key.

Inspection

1. Maximum allowable plate warpage
Is 0.012 in. (0.3 mm),

2. Although it operates in the pelmary
chaincase which contains il te lubricate
the chain, this clutch is the “dry™ type.
The 750's friction plates must have dis-
persal grooves to get rid of any excess oil
which accumulates on them. It may be
necessary to cut these grooves if the plate
doss not have them, Four dispersal
grooves spaced 90° apart should be suf-
ficient. On the other side of the friction
plate, cut four more grooves offset 45° in
relution to the first sel and also spaced at
o

The plates may have a single groove on
each side which is elliptical in reference
to the center of the plate.

3. The clutch hub rans on o bearing fit-
ted into the clutch sprocket and located
with circlips. To remove the clutch bear-
ing:

% o Tiike cut e small cirelip which

holds the elutch hub with sleeve exten-

sion;

h. Press out the eluteh hub;

c. Take out the cirelip bearing (the
large one),
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Commsado clotch benrmng assembly

d. Press out the bearing from the in-
side of the clutch sprocket.

Check the hearing for smooth, ef-
fortless rotation. If the bearing is halting
or raugh, or if there is any play between
the outer and inner mees, replace i,

Assembly

1. Assembly is the reverse ol disas-
sembly,

2. First install the cluteh and engine
sprockets  without the primary chain.
Plice o straightedge across the sprockets
to check that the chain line is true. I ad-
justment is necessary, add or remove
shims behind the clutch sprocket.

3, When  installing  the  assembly,
tighten the eluteh nut 1o 70 f Ihs, and the
engine (rotor) nut to 80 it lhs.

4. Alter installing the alternator stator,
check that the gap between the stator and
the rotor is even all the way around, The
gap should be about 0.010 in. If the rotor
and stator toneh at any point, or if the gap
is obwiously not equal at all points,
llm.q'n the stator mounts and try by move
it to even out the gap, If this is not pos-
sible, check for bent mounting studs,

COMMANIDN 1975 AND LATER
Disassembly

. Disconnect the electric starter ter-
minal. Engage First gear, Remove the
two bolts from the left footpeg mounting
Hange.

2. Remave the primary
drain bolt to drain off the oi

3. Place a large pan beneath the
chaincase to catch any residual oil when
the cover is removed. Remove the pri-
mary chaineuse serews and the electrie
sturter locating serew, and remove the
caover. Tap the cover with o plastic mallet
or the like to free it if stuck.

L. Remove the gearshift cross-shaft.

5. Apply the rear brake and remove
the alturmator rotor nut and the fan disc
washer behind it

6. Remove the altemator stator after
disconnecting the leads, and remove the
three statar securing nuts.

7. Remove the alternator sotor, The
rotor is keved to the crunkshaft. If it re-
sists, use a small gear puller or prv it off

chaincase

with two screwdrivers. Remove the
woodmff key and any shims fitted.
8. Remove the alternator stator

mounting plate.

9. Remove the reduction gear as-
sembly, sleeve, and washer.

10. Remove the starter intermediate
gear shaft with the overload device.

1. Remowe the small primary chain
tensioner nut; then the two remaining
nuts, and remove the tensioner. The ten-

Chiecking alignment of sprocket sod clutch

sfoner plungers must pemain in their
original bores so murk them before re-
moval.

12. Loosen the cluteh adjuster nut and
remove the adjuster,

13, With the special eluteh compressar
tool (Part No, 06-0089), screw the center
bolt of the tool into the diaphragm spring
center, Tighten the nut on the tool's
center bolt until the dlaphrumn spring is
free to tum in the clutch,

14. Remove the large circlip which re-
tains the spring, and take away the spring
and tool together,

15. Remove the nut and washer which
secures the cluteh hab to the transmis-
ston mainshaft. 1t is necessury o stop the
clutch from tuming so that this nut cun be
lwoken loose, Use the clutch huly tool
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(Part No. 06-1015), Alternately, apply the
rear brake after putting the transmission
in gewr to remove the clutch nut.

16. Break the engine sprocket off its
shaft. The shaft is tapered, and the
sprocket must be removed with the spe-
cial extractor, A small gear puller can also

usec.

17. The sprocket, chain, and clutel as-
sembly can now be removed. There may
be shims behind the clutch. These are
used to adjust the true mnning of the
primary chain and must be reinstalled. 17
any new components are fitted, the chain
line should be checked and shims added
or subtracted as pecessary.

Inspection

Refer to “Commando 1974 and Ear-
lier™ For inspection procedures,

Electric stanes drive and reduction assembly




Assembly

1. 1fthe inner chaincase has been re-
moved it must be refitted so that the
trunsmission shaft is perpendicular to the
oil seal. Check alignment before bolting
up the case,

2. Fit the clutch shaft cirelip and the
spacer, with the recessed end wward the
transmission. Install any spacers which
were  fitted, and  install the engine
sprocket and eluteh hub and check align-
ment as outlined under “Commando
1974 and Earlier.”

3. After checking chain alignment, fit
the large starfer gear, then the clutch,
sprocket, andprimary chain together, Be
sure the engine sprocket is pushed onto
its shaft as lar as possible.

4. Tighten the cluteh nut to 70 & 1hs.

5. Install the elutch plates, first fiting
a lriction plate, then a steel plate, and al-
ternating until fitting the last (iron) plate.
Fit the diaphragm spring with the tool at-
tached, and the large circlip. Remove the
cluteh twal,

fi. Fit the clutch adjuster and locknut.

7. Install the thrust collar into the
engine sprocket recess with the small
end fucing outward

8. Install the sleeve onto the crank-
shaft, Fit the starter assembly into the
sprocket.

8, Install the large stanter gear and
bearing over the hardenod sleeve and in-
sert it into the assembly

10, Install the chain tensioner. I the
plungers have been removed from thir
bores, add some oil before relitting.
Tighten the nuts gradually, tomuing the
Bow v onets tor 12 0t Dhs, amed the Ya dne nuts
to 5 ft Ibs. Use thread locking compound
on these nuts, Do not overtighten,

11, Fit the overload device.

12, The remainder of the procedure is
the reverse of disassembly. Rotor nut
torque is 50 ft Ibs. Check that the air gap
between the rotor and stator is about
0.010 in. all the way around.

PRE-COMMANDO

Disassembly
I. Remove the lefiside footpeg if

Necessany.

2. Disconnect the alternator leads at
the snap-connector,

3. Remove the large hex nut which
secures the chaincase cover (or the
screws around the cover on Scramblers),
Pull off the chaincase, allowing the oil to
drip into a suitable pan.

4. On some models, the alternator
stator comes off with the chaincase cover,
If not, remove it at this time.

5. Remove the rotor nut. Use a small
gear puller, if necessary, to remove the
rotor. Take the woodrfl key out of the
crankshaft.

6, Remove the clutch pressure plate
by unserewing the three spring adjust-
ment nuts, Each nut has two small tabs,
on the face which bears against the
spring, to prevent loosening in operation.
It is possible to place a thin knife blade
between the spring and the nut to pre-
vent the tabs from being sheared off upon
removal, Otherwise, the nuts should be
replaced upon reassembly.

Pre-Commanda clutch assembly

7. Remove the cluteh springs, cups,
and pressure plate. Remove the steel and
friction plates,

8. Remove the nut and washer which
secure the clutch assembly to the trans-
mission mainshaft,

NOTE: It is necessury to stop the
clutel from turning so that this nut
can be removced, You can make a sim-
ple, though effective, taol to do this,
This consists of a standard clutch
plain metal plate and a standard frie-
tion plate. Bolting the two together
takey the place of spring prossure and
will make removal of the center nut
much gasier,

Towol tes sto oluteh Fromm tarnbng (pee oo

Altermately, the nut can be removed by
engaging the transnission, and applying
the rear brake, 1 the engine is out of the
frome, an old length of chain wrapped
around the sprocket with one ung se-
eured in a vise will serve the same pur-
pose.

9, Discannect the master link of the
primary chain and remove the chain.

10, Using the special tool, iFnecessary,
remove the cliteh assembly. This tool
screws Into the center of the cluteh and
pulls it off the shaft, It may not be neces-
sary 1o use the toal if the clutch has been
removed before.

11, Using a small gear puller, take the
engine sprocket off of the tapered portion
i:f the crankshaft, Remove the woodmit

oy,

Inspection

I Maximum allowable plide warpage
5 0,012 in. (0.3 mm).

2. Friction plates which have become
oil-impegnuted  throngh  long  service
shonld be replaced, although it may be
possible to salvage them for awhile by
dusting with an eil-absorbing compound,
and washing in a mild solvent.

3. The clutch hub studs, if damaged or
beot, can be removed by removing the
outs an the buck of the eluteh hub, The
nuts are peened for security, and should
be replaced rather than rensed. Be sure
to peen the nuts after tightening them

securely,
4, The clutch has rubber shock ub-
sorhers in the hub to prevent “snatching™

and the damage it might cause. To in-
spect them, vemove the three counter-
sunk retaining screws from the front of
the clutch hub and pry ofl the steel plate.
The rubber blocks will come out of the
hub easily if they are wom,

Assembly

Assembly is basically the reverse af the
disassembly procedure. Note the follow-
Ing points;

1. Be sure to install the chain mas-
terlink spring clip so that the closed end
faces the direction of chain rotation.

3, When assembling the clutch, st
fit the housing and hub, Install the
engine spmcket onto the crankshaft with
the boss outward. Fit the primary chain,

3. Install the clutch plates, noting
that the single-sided friction plate is in-
stalled last with the steel side outward,

4. Replace the spring cups and
springs; the cups have a tah to fit a <lot on
the pressure plate.

5. Screw down the adjusting nut with
a fork-like tool, These should Le Rush
with the spring cups after assembly.

6. Replace the votor and tighten the
rotor nut very Brmly, 1t is advisahle to
secure this nit with thread locking eom-
ponnd.

7. Bolt on the alternator, tun the
leads through the inner chaincase half,
and roconnect them.

8. Kick the engine over several times
while watching the mtor, to be sure that
it does not contact the alternator stator
any point. An even gap all around the
rotor is pn-fermd and washers may be
placed behind the stator 1o accomplish
this.

A spucer, about 0,010 in. thick, can be
placed around the sotor and used as a
guide while tightening the stator nuts.

9. Work the handlebar clutch lever
severl times and notice the operation of
the cluteh. The pressure plate must re-
main parallel 1o the other plates when it
disengages. If it does not (vou will notice
it coming ofl the assembly ut an angle),
adjust the cluteh springs.

10, Adjust the clutch as outlined in
“Maintenance.”

Timing Case

All of the valve and ignition timing
gear on the Norton 750 and 850 is con-
tained in the case on the right-side of the
crankease. The oil pump as well as sev-
eral important oil seals and junctions for
the lubrication system are found here
alse,

The timing is uwccomplished by means
of & small pinion which is fitted to the
end of the crunkshaft and drives an inter-
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mediate gear and sprocket. This sprocket
drives the camshaft by means of a short,
single-row chain. The oil pump drive
gear is also located on the crankshalt.
Commando engines after No. 131257
have the ignition points operating at the
right end of the camshalt. Prior to this
model, Commandos had the points lo-
cated in a canister behind the cylinder
barrels. The points were timed by an-
other chain  from the intermediate
sprocket o the distributor sprocket
which was secured to its shalt by a pin.
Most other Nortons, including the
Atlas and GISCS, were equipped with
the Lucas K2F magneto. This unit, too,
was located behind the barrels and it was
also driven by chain from the intermedi-
ate sprocket. The avtomatic spark ad-
vanoe mechanism for the mamoto was
integrated with the magneto sprocket and
ﬂ'k.'_\-‘ were secured to the magneto’s La-
pered shaft with u self-locking bolt

TIMING COVER
Removal

To remove the timing cover, follow the
procedure ontlined below, with attention
o varfations for particular models

1. Disconnect the tachometer drive if
it is mounted on the outside of the timing
cover,

2. Remove the ignition points cover
(after engine No. 131257).

3. Remove the rocker oil feed pipe
b«'l.l'ljt! at the rear of the timing cover. If
the engine has been recently min, a little
oil may dribble out.

AFTER EXGINE No. 131257:

4. Remove the ignition point bace
plate which is secured by two screws,
also the wires. 1t may be helpful to mark
the location of the base ||t.|lc bhefore ne-
maoval, so that it can be reinstalled with-
out the necessity of resetting the timing.

5. Remove the automatic timing ad-
vilnee center balt,

6. Serew o withdrawal bolt (Part No.
06-0934) into the center of the advance
mechanism to pull it off of the camshaft.
Slide hammer 06-4288 can also be used

ALL MODELS:

7. Place a can beneath the cover to
catch the oil. Take out the timing cover
serews. There are twelve of them and
they are of three different lengths, so
note their positions

8. Pull off the timing cover. If dil-
Houlty is encountered, tap around the
cover very lightly with a rubber mallet
until the cover can be separated. Often &
commercial brund of penetrating Auid
con be used to break the seal.

Note the oil seal plunger and spring fit-
ted to lute 550 models

0. Ol will dribble out of the drilling in
the crankcase at the left (as vou look at it)
of the timing case. Use one of the cover
screws to block off the Row of wil.

TIMING ASSEMBLY

Removal

If the sprockets and chain are to be re-

moved, mark both with paint before -
mnval

Hemoving the sdvance mechanism

BEARING

Timing advanee mwcluniom

1. Remove the oil pump. It is seoured
by two nuts, Make sure that the pump has

the conieal oil seal fitted on the nipple of

the pump body. Sometimes this seal
comes away with the timing cover, so
check there if it is missing. Note the pres-
ence of any shims behind the seal.

2. Remove the oil pump drive gear.
This has a LEFT-HAND thread onto the
crankshaft,

3. Remove the camshalt chain ad-
juster. This Llssl‘.-lllillg consists of two

Rerezzom inag the cannobaft s procket nut

plain metal plates of varying thickness
and a metal .\llppt:l which bears on the
cam chain and it is fastened by two nuts.
The thin metal plate goes an the engine
side of the slipper.

4. Remove the nut which secures the
camshafll sprocket. The sprocket can be
taken ofl with a gear puller or with the ex-
tractor teal (Part No. ESTI2). The cum
sprocke! cannot be removed at this point
on models with a separate ignition timing
chain. For these models:

5. Loosen the magneto sprocket baolt
and make sure that the automatic ad-
vance mechanism can be removed from

BRemoviag the timing pinion




the magneto shaft ar, on capacitor igni-
tion madels, drive out the pan rassing
through the distributor sprocket and
shaft.

f. Remove the intermediate sprocket,
cam sprocket, and ignition sprocket (if
applicable) together. Pinch the chain or
chains in the center of thelr runs to en-
sure that the sprockets do not c.'hungt
l]u-#r |'u|\ilm|1 nn lhp l;hqm rrl;ll\o (] t]w
intermediate sprocket. Remove the thrust
washer behind the intermediate sprocket
if fitted. Take the woodrll key off of the
ciemshaft

7. Remove the small timing pinion
Irom the crankshaft. This necessitntes the
use of the special extractor (Part No.
ET2003).

Remave the pinion key, the triangular
washer, and the metal oil seal from the
erankshalt

Inspection

1. Check for erucks in the cam chain
ndjuster slipper. This can occur il the
chain had been overtight. Allow for
proper play upon reassembly

2. The magneto or points canister have
i small amount of movement on their
mountings to adjust the chain tension
Onee this movement has been used up,
the chain must be replaced.

Installation

1. Replace the metal ol seal, the tri-
angular washer, and the pinion kev on
the crunkshafi.

2, Replace the pinion. Be sure the
bevelled {'lll{l' faces outwand. there is u
timing “dot” on the outer side of the pin-
ion also,

4. Replace the thrust washer on the
Intermediate shaft i Btted

4. Rotate the crankshaft until the
small timing dot on the timing pinfon is
at 12 o'clock,

5. Take the cam timing chain with
the intermediate  sprocket  and  cam
sprocket, and the ignition timing chain
and sprocket i applicable, and position
the intermediate gear so that its timing
dot aligns with that on the timing pinion.

6, Alsa fit the cam sprocket on the
cam, It is keyed.

7. I the timing his been presemved—
lirlt', byt if vou ane not l'l:llllrl} suie, thepe
is an casy check. There are timing dots on
both the intermediate sprocket and the
cam sprocket. When the intermediate
sprocket is in the correct position, there
shoulil be SIX outer plates of the drive
chain between the two dots

8. Replace the distributor or magmeto
sprocket. [f & magneto is Btied, do not
tighten the fixing bolt all the way, as the
timing must be reset.

9, Stop the engine from tuming by
placing the transmission in gear or, if the
engine is disassembled, place o steel bar
throngh the connecting md small ends
and the bearing on the top of the crank-
case. Tighten the camshaft sprocket nut.

10, Replace the oil pump drive gearon
the l.'l'-ll!LSllll.n (left-hand thread) and
tighten it also. The nut should be very
tight. Some thread locking compound
here is a good iden.

11. Apply a thin coat of gasket com-

Timing pinon s itemediate sprocket marks aligned

iy corruethy e (sin chiadi plades beiween
Wl bty anin 00 spireichstn )

pound on the face of the oil pump anless
o gasket ix ftted, and replice the pump
on its studs. Tighten the two nuts evenly
and targque baoth to 15§t 1hs.

12, Replace the thin metal plate on the
cam chain tensioner with the longest por-
tion from the bolt hole downward.

13. Beplace the tensioner slipper itself
and, Banully, the thick plate. Replace, but
do not tighten, the two nuts on the ten-
sloneT

Fastilling the can chain tensioner

14, The cam chain tension must now
be adjusted. A cut-away timing cover is
handy to have for the adjustment of the
chain, since it supports the intermedinte
|.]1rl‘b(‘h'-| l]:lllf"r and allows a mone accu-
rate setting of the chain slack to he made,

1975 and Later models have an inspec-
tion hole in the timing cover for this pur-
pose

The tensioner should be adjusted o
bear agninst the lower chain mun uatil
there is ¥ in. play measured (n the mid-
dle of the upper chain run

15, IM an Igoition chain is Bied, this
can be adjusted (also to #a in. play in the
middle of the upper mun) by loosening
the two nuts and one balt which secure
thae alistributor or magneto, and pivoting
the unit until the desited tension is
reached. A screwdriver can be used to
pry behind the unit, as there is u shoulder
provided on the case for this,

CAUTION: Overtightening af the
mugneto chain can couse binding rlf
the automatic spark edvance mecha-
niym. Therefore, ensure that the chain
sluck s correct and that the advance
mechanism moces frecly afier the tim-
ing is adjusted.

TIMING COVER (L SEALS

l. To remove the large seal, take out
the circlip which secures it and pry the
seal out.

2. When replacing the seal, gently
heat the cover with a propane torch or
suitahle replacement and it the seal with
the metal fice putward (toward you as
you install it)

3. The smaller seal ix present on mu-
chines after engine No. 131257 and is in-
tended to prevent oil from getting inta
the points compartment. It Hits directly
over the camshalt, Prv out the seal witha
sharp pointed tool.

4. Warm the cover as before and presy
the seal into position, metal backing fac-
g you as you install it

5. The timing cover also has the oil
pressure reliel valve which is located just
abave the mocker oil feed pipe junction.
The relief valve is springloaded to
aperate at a predetermined pressure and,
therefore, needs no attention, The valve
does have a wire filter tereen fitted which
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might bie checked and cleaned if neces-

TIMING COVER
Installation

1. Remove all traces of old gasket and
Fﬁke! compound from the mating sur-
iwces, The timing cover can be worked on
un uppropriate surface (such as a sheet of
emery cloth placed on a piece of gliss) to
remove  any  surface  imegularities,
scratches, ete

NOTE: Early model Nortons had a
rather thin paper gasket for the timing
aover which was effective only if the
mating surfoces were in very good con-
dition. The Commando has a thicker
gasket which may be used to advan-
tage o varlier models also. The only
difference between this and the carlicr
gasket (aside from the thickeness and
composition of the material) i an
extra hole for the points wires. This is
nat needed for carly models and can be
n-mm.‘a-n‘.

2 Models fttod with the ignition
points at the camshalt most use a guide
bush {Part No. 06-1359) over the cam to
prevent damage 1o the oll seal in the tim-
ing cover. The threaded portion of the
bush is screwed on to the camshaft by
hand, as far as [luulhh* Add n little oil to
the outside of the bush to make assemhbly
easior,

3. Check the condition and efficiency
of the conical seal on the oil pump. I it is
deformed, replace it, It should be able o
leuh the timing cover away from the case
about 0.010 in. when Btted. If it does not,
replace it, or use shim washers behind
the seal.

Thm bnggt vover serew locations

If the thicker gusket has been fitted to
wirly models, shim washers may be nec-
essnry,

4. Rekit the timing cover, screw in the
12 cover serews, and tighten them evenly
and in a diagonal pattern.

5. Reconnect the rocker oil feedpipe
b-'-tl‘ljn.

6. Reconnect the tachometer drive
cable if applicable.

For Commando models alter engine
No, 131257;

7. Remove the inspection cap on the
primary chaincase to expose the indieator
plate.

8. Position the engine so that the tim-
ing mark on the rotor registers 28° on the
indicator plate (each mark equals two de-
Erees).

9. Insest the timing advance mecha-
nism and position it so that the rivets for
the bob weights are in line with the two

Timing sdvance mechanlsm positioned for initalls.
tiomn

screw holes for the point cover. The slot
(not the slash mark) in the breaker cam -
should now he about 9 o'cock.

10. Replace the ignition point base as-
sembly. The yellow ond black lead is for
the drive side cylinder {left point set),

11, Adjust the iming.

Bottom End

Disassembly

I. Remove the engine from the frame,
Remove the primary drive and clutch,
covlinder head and cylinders, timing
cover and timing gear, etc,

2. Unbolt the erankease studs and re-
move the screw(s) at the bottom of the
cases,

3. Tap against the inside of the left-
side crankease half with a plastic mallet
or wooden block to separate the cases. 1f
difficulty is encountered, gently heat the
drive side bearing boss. This should only
be necessary on relatively new engines.

Separating the crankease halves

4. Toke out the camshaft, and the
crllnk'.‘use breather plate and spring, if Hi-
tedd

5. Heat the timing side bearing boss,
holding the right-side crunkease half, and
tap on the timing end of the crankshaft
with a plastic mallet o free it

NOTE: It is a good idea to use a sleeve

over the crankshaft end to avold dam-

age to it or to the ofl pump worm gear
threads,

6, Bearings can be removed from the
crank by prving them off.

T. To mmove bearing ruces from the
crnkeases, heat the case in an oven (not
1o exeeed 200° C), then drop the case onto
awooden block from about a6 in. height.
If removal Is diffcult, the bearing race
can be cooled, after the case is heated, ei-
ther with a dump rag, or by running an ice
cube around the mee,

8. The drive side oll zeal can be
punched out after removing the bearing
race. Late models are equipped with a
circlip which must be removed before
the oil seal.

Assembly

1. Assembly is the reverse of disas-
sembly.

2. On models with & cam-timed crank-
case breather, refusal of the case halves

to mate is sometimes due to the engaging
l.lu_lp- on the breather plate not properly
ongaging the camshalft.

3. On models with a roller bearing on
the timing side, insure proper lubrication
by pouring clean engine oil into the in-
take rocker box after engine assembly is
completed. This oil will drain into the
timing case, and then to the bearings.

4. Be sure that all bearings and bhush.
ings are well Iobricated before reas-
sembling the rest of the ongine,

CONNECTING RODS AND
JOURNALS

Removal and Installation

1. To remove the mods, remove the rod
bolt nuts and pull the rod off the journal
with a sharp jerk

2, Be sure to keep each mod with its
own cap. Rods and caps are mochined
toguther, and it is essential that the mod-
and-cap assemblies be kept separate. In
addition, note that there is a slash mark
on cach which indicates the correct cap
position,

| —

Connecting e assenmhly

3. Rod joumals must be within 0.001
in. of pedectly round. Minor scoring can
bt vemoved with fine emery tape, but if
the jowmal is oval, or heavily scored, it
must be reground,

If the crankshaft is reground, be sune
that a 0.090 in. radius is rextored on the
journal shoulder,

gs

I

The oil hole at the base of the rods piust fece out.

warils
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‘090 RAD.
IMPORTANT.

STAMP . .00 HERE.

THIRD RE-GRIND

GRIND THE CRANKPIN TO
1:720571- 7200 DIA WITH
/O90"FACE RADIUS.

STAMP - 020 HERE,

SECOND RE-GRIND
GRIND THE CRANKPIN TO
173087 |- TIO0DIA. WITH
D90 FACE RADIUS.

STAMP = 030 HERE.

Crank regrinding dimemions

4. Undersized big end bearings are
available in four sizes: 0.010 in., 0.020
in., 0,030 in., and 0.040 in,

The size of the replucement bearing
should be stamped on the end cheek.

5. There is no bush ut the rod small
end, the piston pin riding directly on the
vod itself. Small end diameter should not
exceed 0.6868 in.

fi. Assembly is the reverse of removal,
Be sure that the mark on each cap aligns
with that of {ts own connecting rod. In-
stall the rods with the oil hole at the
lower end pointing AWAY FROM the
center of the crankshaft,

7. New md bolt nuts must be used,
and the use of new balts is recommended
as well. Tighten thse nuts to 25 ft Ibs.

8. Be sure the big end bearings are
well lubricated belore assembly.

CRANKSHAKT

Disassembly and Assembly

The crankshaft is o three-piece unit
consisting of a center Avwheel and two
end cheeks which incorporate the md
journals, The crank is bolted together

1. Mark the positlons of the cheeks
andl the B)‘whniwn eliminate the chance
of accidental interchange.

2. Straighten thelock tabs, il appli-
cable, then remove the crankshaft nuts
nm] w rate the pieces.

ean out the sludge trap machined
inlo Ihc ywheel.

4. Before assembly, be certain that the
miting surfsces are absolutely free of
foreign matter.

5. Nuts wre torgued to 35 R [bs on 750«
and 30 it 1bs on 830s. Tighten in & cross
pattern. Tum up the locking tabs, if fit-
ted. If not, peen the nuts with a punch to
lock them in pasition.

CAMSHAFT

1. After splitting the cases, make the
usual inspections of the cam and cam
bushes. The bushes must be free of wear
or score marks. If replacement is neces-
sary, heat the cases und drive the bushes
out. When installing new bushes, align
the oil hole in the bush with that in the
crunkease.

New hushes must be reamed to size
after installation.

Important: Either the cam bushes or
the cam itsell must be fitted with ail dis-
tribution grooves or damage will result. If
the camshaft does not have oil grooves,
obtain and install grooved bushes.

Transmission

The transmission is basically the same
on all models covered here, the major
change being the introduction of the left-
hand shift for 1975 and later models.

GEARBOX REMOVAL
AND INSTALLATION

1. Removal and replacement of all
wearbox intemal parts with the exception

of the layshaft lefi-side bearing is possi-
ble without removing the gearbox shell
from the frame. Il removal of the entire
unit is desired, the engine must be re-
moved on 1969 and earlior modeols,

2. Om 1870 and later units, remove the
cluteh and primary drive assembly. Re-
move the rear wheel. Disconnect the
chain,

3. Remove the three rear crankease-to-
engine plate balts or studs,

4. Support the motorevele on a large
block of wood or a crate, remove the rear
whieel and the center stand,

5. Remove the top and bottom mount-
ing halt and stud. Tum the gearbox coun-
terclockwise as far as possible. Push the
mear engine mounting towards the rear of
the motorevele, until the cotaway at the
battom right is elear of the crankease, and
continue rotating the gearbox until it can
be remov

In some cases it may be necessary to
remove the front main mounting bolt for
extra clearance,

6. Installation is the reverse of the

ve.

OUTER COVER

Disassembly

1. Take off the cluteh lever inspection
capon the outer cover and disconnect the
clutch eable by prying up the lever and
slipping out the nipple. Unscrew the
cable adjuster from the case. Druin the
transmission ail.

Cearbox outer cover assembly

2. Remove the kick-starter crank bolt
and remove the crank. It mirht be neces-
sary to use a claw- l}pq.- pul er to get the
crank off the splined shaft

3 Remove the right I'mtmu'

4. Remove the bolt for the gearshift
lever, but leave the lever in place.

5. Remove the five screws which se-
cure the outer cover,

Caps must be inetalled so that the slash mark on red and cap align




Removing the clutch operating leves

6. Carelully pull off the cover, using
the gearshift lever to assist you,

7. Remove the pawl spring.

8. Disengage the shifter retum spring
legs from the pawl pin, and withdrw the
paw | carrier, tapping it il necessary.,

9. Remove the shifter stop plate (two
Iwalts | 8 and remove the retum spring.

Ins pection

1. Check the shifier pawl for unisual
WO,

2. The outer cover hus two rubber
O-rings which act us oil seals. The larger
of the two is found on the kick-starter
shaft behind o steel bush, The bush may
b removed by heating the case snd driv-
ing it out from the outside after frst pry-
I ot the Ohring.

3. The smaller O-ring is for the gear
shifter shaft. To remove the bush here,
heat the cover, i,:ﬂntl). SUTEW @ COurse
threaded tap into the bush, and pull it
ouk

4. Remove any traces of old gasket ma-
terial from the outer cover mating surface
and cheek the whition of the surfuce.
All abrasions, scrutches, ete. should be
resmovesd with an oil stone

Assembly

L. Assembly is the reverse of the pre-
vious procedurne

2, When refitting the pawl spring, no-
tice that the cranked leg of the spring will
be in the lowest positien, the straight leg
in the higher,

3. Assure that the paw] eoncave side is
facing the gewrshift spindle so that it can
remesh with the mtchet plate

4. Pul some clean oil on the kick-
starter shalt o avoid brodsing the O-ring
om reassembly

INNER COVER
Disassembly

I. Remove the ratchot with
spindle.

2. Unbolt the clutch opersting lever
gl remove I and its oller I'zmn Ilw
shadt.

3. Mark the position of the slot in the
1..'|Llll.h operating lever shaft on the inner
cover so that the shaft can be reassem-
hled in the correct pasition to give the
cliuteh eable a strmight p:lﬂ. On mecent
maodels, the assembly is already marked.

4. L‘n-w.-n-w llll' |ql'krlt11.: 0N l!u.‘ L]ull_'ll
lever shaft and remove the lockring, the
shaft, and the ball

3. Remove the mainshaft nut which

will be exposed after removing the shalt.

plate

Tnnwr cover ready for semaoval

6. Remove the seven nots which se-
cure the inner cover to the gearbox shell
amd pull off the Inner cover, tapping
lightly at the front end if necessary

7. Take the kick-starter retumn spring
out of the hole in the kick-starter shaft

8. Pull the kick-stanter shalt out of its
bush from the inside of the cover

Inspection

1. Check the mating swifaces of the
mner cover IlU] \‘.'!llll_'l“'h. |l|)'|.‘l|ll1|'ﬂl nr
kmicks, If ekt thissee may be remaved
with emery eloth. In addition, place the

cover an a Hat surfuce, such as a plece of

glass, and make sure thut it is fat

2. Check the mainshaft bearing for ex-
cessive |1|.'I.}'. Illll].ll'llll'“ (1] |||mllr1u i -
tiatio obivious murks of wenr. Replace
the bearing if necessary by heating the
case gently and driving out the bearing

3. 1 the kick-starter hush is worm, it
can alsa be removed aller heating the
case. Alter the new bush is driven in, it
should be reamed to 0.6875-0.6865 in.

4. Check the condition of the kick-
starter pawl very carelully. Be sure that
the pawl shows no signs of wewr or chip-
ping along the edge. The pawl (s easily
replaced by removing the pin. If this is
done, watch for the plunger or spring

5. Examine the kick-starter stap-piece
andd the pawl cam which wre riveted ta
the inner cover. Checok for logseness on
the rivets amd re-rivel the stop-pivee il
NECOSSATY

Assembly

1. Assemble the inner cover in the re
verse of the disussembly procedure. Be
cerain that the clutch openiting lover
shadt ix correctly aligned to give the cuble
a straight pull,

2. Be sure that the mating surfices ane
clean and in good condition. Refit 4 new
gasket,

3. Tlp,',llfl'n the inner cover nuts evenly
aritd in 8 cross pattern to 12 1t s, Fit and
tighten the mainshaft nut.

GEAR CLUSTER
Disassembly

1. Proceed with the disassembly pro-
codures outlined above, Removing the

P
A
»

Cegan clusber il abiifien

A ibead

inner cover will expose the gear as-
semblivs on the two shafts. The upper
shalt is the mainshalt and the lower is the
countershall (or layvshaft

2. Bemowve the low gear pinion on the
mitinshaft, Note that the boss on this gear
Laes outward.

3. Unscrew the shifter [k spindle
and remove it

4. Remove the shifter forks

5. Remove the clutch pushmod from
the mainshaft

6. I the eluteh has ll('t'll n,‘rml\.t,-fl,
remove the muinshaft and the gears on it
The sleeve gear will vemain in plice

7. Take out the layshaft and the lay-
shaft gears,

8. If disassembly is required past this
point, it is oecessary (o remove the pri
mury chaincase, ete., to gain access to the
transmission sprocket

8. Remove the serew which secures
the lock plate on the transmission
sprocket

10. Remove the tramsmission sprocket
mut, which has & LEFT-HAND thread,
and remove the sprocket from the shafl

11. Remove the sleeve gear from the
bearing.
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Removing the shift fork spindie

12. Remove the dome nut at the bot-
tom of the transmission case and take out
the plunger and spring. Remove the neu-
tral switch, if ftted

13. Remove the bolt fixing the quad-
rant und the bolt which secures the cam-
|‘.l|il||' and remove these components,

14. To remove the lavshalt bearing, it
Is necessary to remove the case, Hieat it in
an oven (do not exceed 200° C), then tap
the case with a plastic mallet to knock aut
the bearing.

15. The mainshalt bearing can be re-
moved after prying out the oil seal and
again heating the case, driving out the
bearing with a suitable drift

Inspection

I. Check the condition of the main.
shaft and layshaft bearings, All bearings
should rotate with little friction and
should be smooth throughon

The bushes for the camplate and

quadrant mounting bolts  should be
checked. Wear would make shifting dif-
ficult. The bushes may be removed by
Iu-.- ting the case and tapping them out,
There are O-ring oil seals on both
Ihc camplate and the guadmnt. If oil
leakage is noticed at the bolts for these

components, the seals should be re-
placed.
4. Examine the gear bushes Thesy

should be free from any score marks and
have a smooth finish

Except for the layshaft Brst goar and
the sleeve sear, the bushes are s \llil fit in
the Abenrs. HI‘]'II.I.I'(‘_‘IIH"III bushes are l‘.l\ﬂ.i
fitted.

Layshaft frest gear and sleeve Eear
bushes are pressed in; on late models the
sleeve gear bushes are sweured by map-
rings. These bushes must be checked in
place since removal will destroy them.
New bushes are pressed into the gear
after chilling the bushes (n & lreczer for
several hours (heating the gear will not
work), and must be reamed to the proper
slze after installation. Do not ultempt o
replace the bushes unless the correct size
reamer is available.

Assembly
1. Fit

the mainshaft and

Iavshs

Engine and Transmission Specifications

o widia 40 LRTe———— O] SIS, PR
CYLINDER
Mowe alew [in ) AIOGIS-A0%0 0 28T4A-2KTSY 2.5750-2 57358
B 2o mes
Tappel bore size {in.) 1.865- 1 875 1. 865- 1878 1. WS- 1875
FISTONS
¥ 3 0271-J.02% 2NTO-2.8T13 2R7T00-25710
0. 0aS LR 00045
nnig nina nnla

] LN 50 LS

000l S-S 1000 | 50 0%

) AT A0 R ) ERSET —1) R 1.05G60- () BAOE
VALVE TRAIN
lntake Valve
Hread dinmmeter (in. ) LA |4t 1.5
Shiviin dliginweter (in, ) 03108020018 DAING-03115 1 R AT
Exhanisi V
Heand slimmmetes (in, ) 1302 1302 1312
aineEter {in, ) o RTE a1

suidiben

L T ] IS0 145 aNS-03145 DUV 145

Valve Springm
L'llgih (inser) (in ) 1.4%2 158 1.531

Frree-length (ontec) fin.) Lols 1700 1700
Pusbirods

Letigth [intake ) {in,) K 1305 166 1308 166 514

Length {exhaust) {in.) T285-7a1 T.2835-7.11 T.a51
Rocker Arms

.\pm Ll bwope { I, ) 0 RS-0 S 0 A0S SO0 18- [0, 5L

Spine
CONMECTING

o diameter {in. )

ROL

0405 .0 UG08

I TeS- 0 490 040850 100K

Sl onil bore {in,) WIRT-0 BRTS OARTLD ARTH 1) T =00 ST

Side clearancy (in, ) 0013-0018 00130010 0uLs-00in

H:;_' in ring t!l'lrmuf Toman ) (hn ) (IR 1] LeLLi] i)
L) IL.\.‘\K‘;]' AFT

reul jorsrnal diameter i ) L.T304-1.7500 155041 5500 1. 7500= 1, THOS
!'| ating jouwrnal {drive) (in) 1. 1812-1. 1815 LAKI2-1. 1815 115121 185
Bearing journal | g) Cin.) L1812-1,1815 LABOT-1L 812 { hall ) 1 1RI7-) 1812
L1812 1 1515 { roller )

Main bearing (deivel {mm) W0 xT2x 10 v 18 0w T2 B

Main bearing ( timing) (Bally {mm) e s T2
Muin besring (timing ) (voller) (mm) WxT2x 10 —-
CAMSHAFT

Beuring dismeter [ in) 05718 05735 NET1S

Hush beae (in, ) LETS0 L5750 0ATRO
PRESSURE RELIEF VALVE SPRING

Froe-length (in. ) LIm .17 .15

O (i, } 0430-0.435 04300 435 0430.0.4758

INTERMEDIATE FINION
Shaft digmotor (in,}
Pk Fecwrwe { . )

055 10-0.5615
0. 5620-0 5637

0.5810-05615
0.5820-0 5627

Quadrant wpper madive aligoed with stud sl
camplate bastalled

bearings in the case by driving them in.
The case should be heated slightly to aid
installation. Note that the mainshalt ber-
ing is installed with the sealed side out-
ward, Do not forget the spacer which fits
in the mainshafl oil seal.

2. Fit the shifter quadrant, securing it

with its bolt and washer, Raise the quad-
rant so that the very top arm is in line
with the top right-hand stud on the trans-
MISSION CASeE,

3. Insert the cam plate, positioning it
so that only the first two tecth on the
quadrant are visible through the cam-
plate slot. When the camplate plunger is
fitted, the plunger will rest in the High
gear notch of the r.lru|||.1lp- Secure the
camplate with its bolt and washer, Fit the
camplate plunger, spring, and domed
nut,

4. Repluce the sleeve gear, making
sure that the spacer which besrs on the
otl seal is in position,

5. Fit the transmission sprocket and
secure it with its nul. The aut has a lefl-
hand thread. Tighten it firmlyv. Hold the
sleeve gear in position to tighten the nut
by wrapping a length of drive chain
around the S ket wd securing ong
end. Fit the locking plate and screw.

6. Fit the third gear onto the layshaft
noting that the boss on this gear faces the
fourth lavshaft gear. Tap the fourth luy-
shaft gear onto its shaft. Note that this
gear has a small boss on one side which
must face the layshaft bearing.
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7. Install the mainshaft with the third
gear in place on the shaft. Install the lay-
shaft with third and fourth gears in place.

NOTE: The layshaft should be pressed
into its bearing by hand and should be
ricasonably tight onee in place. If the
shaft cannot be inserted by hand, use a
fine emery cloth to work the end of the
shaft until this is possible. Otherwise
remocal of the shaft will be very dif-
fuenldi.

8. Install the mainshalt second gear
complete with its shift fork, engaging the
shift fork stud into the camplate slot.
Note that the camplate may be motated o
the Neutrul pesition (shallow notch), to
facilitate installation.

0. Install the layshaft second gear
complete with its shift fork and engage
the fork stud into the camplate stud. Line
up the bores of the shift forks and install
and tighten the shift fork spindle.

10. Fit the first gears, noting that the
boss on the mainshaft first gear faces out-
wial ’

L1, Install the roller into the shifter
quadrant holding it in place with some
grease il necessary.

NOTE: The roller cannot be installed

onee the inner cover i fitted.

12, Fit a new gasket. Install the inner
cover. Using a wrench on the camplate
bolt, chieck that the gears can be shifted.
Check that the shifter quadrant clears the
cut-out in the inner cover when in the
First gear position and Fourth gear posi-
tiom. If it does not, the quadrant and cam-
plate are improperly indexed, and the
transmission will not have all gears when
completed.

13. Refit the inner cover as previonsly
described.

THRANSMISSION

Maisshalt dismeter (cluteh gded
fin.)
Muinshalt dlameter | kicks tarter
slile (i}
Maigvhalt hearing | kickstarter
shle} (.}
Maivahaft bearing { clutch side ) {in. )
Layshaft Dwearivgs € clutch side) (mm)
Lavahalt diameter {clurch side) (in )

0 50950, S 105
0 f2e4-0 G245

S Mt
Vin2iga i
ITudliy 12
0 §unsT -0 A2

Layshaft slianseter { kickstartor side }

Klocve gear bearing ((H)) (in )
Sleeve goar bvnh (€HD) fim. )

O AR5 0 RS
124601 2500
0 055 0 D060

Sleeve goar bush ( reamed o place )

OR12-O810

Vavahalt Bt genr bodh { ccamed in

place) Lin.)

Cluteh beartng { Commando ) | mem )

0OKS3-0 68T
Ba2a M

Torque Specifications

T it i
Part i i
Cylimler head 3% bn. oits aed bodis W
Cylinaler limil 3 b0 halt 20
Chlinder lase vuts
langeer Trnmik 30
sl Tront 20
ilhers 20
Calinder alken bolts {550) JD
Caonnevting rul boles 25
Hockiw shalt cover plaie bolis 83
Cam chiilin lowidones it 15
Crankahalt s
350 a5
850 30
Allctnator stator 10
Alwrpten wobior jiud j0
Engiae mountiog nnts 25
0o rian mats 15
ol iml hanjo balts 15
Ol pressare rolied salve ox
Gearlws inner cover nits 12
Cluteh e 70
Matoshalt puit 50

Lubrication System

Oil Pump

REMOVAL AND INSPECTION

When rebuilding a severely damaged
enigine, the pump should always be in-
spected.

I. Remove the timipg cover, after tak-
ing off the tach drive ({f necessary), and
disconnect the rocker oil feed pipe at the
cover,

2. Remove the two nuts which secure
the pump body and pull off the pump.
Remove the oil pump gasket, if fitted.

3. Slowly tum the driveshafl and note
any roughness or binding in the move-
ment. The driveshaft  should tum
Inmlhlr.

4. Grasp the driveshaft gear firmly and
push and pull on it. There should be no
ent-play whatsoever if the pump has oil
in it

5. Check the face of the pump body
which mutes with the crankcase. Place a
sln!gh'lmig: across the stud holes to on-
sure that the body is not warped. It must,
of course, be perfectly flat, or air will be
introduced into the oil flow. The mating

surface may be Inrrn.-d flat if necessary
after dismantling the pump,

6. Check the conical oil seal on the
steel nipple. It must be in very good con-
dition and not deformed. If the seal has
been subject to too much pressure, the
tapered end will be forced into, and per-
haps obstruct, the major ol passage in the
timing cover.

Disassembly

LIt s not necessary to remove the
pump drive gear o get at the intermals,

o

but it may be taken off the driveshaft if
desired by taking off the nut which xe-
cures it to the shaft und pulling off the
gear, Tuke out the woodrfl key also.

2. Remove the four screws in the
pump body and take off the brass end
plate.

3. Remove the iron plate from the
pump body.

4. Using a bmss drift, il necossary, tap
out the driveshaft. The retum side (wide)
gear is a close fit on the shaft so the drift

will probably be needed.

Ol pump disassembled




5. Tap out the shaft for the idler pears.
Remove it from the feed side of the
pump.

6. Remove both sets of goars.

Inspection

1. Foreign mattor in the gear teeth or
chipped or worn teeth will be obvious.
Under normal operating conditions, how-
ever, und assuming that the engine has
received routine attention, there should
be nothing wrong.

2, If the engine oil in the tank runs
down to the crankcase sump after the
hike has been sitting for a short time, the
problem may be due to loose pump body
serews, Another reason may be excessive
wear of the shaft bores in the pump body.
There is no remoedy for this latter canse,
other than replacement of the pump

y.

3. Check the sides of the oil pump
wears and the pump body for wear caused
by contact of the gear sides with the
body. If there is evidence of wear, assem-
ble the pump dry, and check that there is
a slight resistance to tuming the drive-
shafi. If the shaft tums very freely, exces-
sive clearance between the gears and the
hody may be the cause. Disassemble the
pump, and lap the feed side (narmow
gears), on a piece of emery cloth placed
on a very flat surface. Assemble the
pump, tightening the y screws se-
curely. When tumning the driveshaft, a
slight stifiness should be noted.

Be careful that lapping is done very
gradually.

Repeat the procedure on the retum
gear side. When the pump is reassem-
bled for checking, do not install the feed
gears, The driveshaft should be slightly
sHfT as before.

Finally, assemble the pump com-
pletely, and check that the driveshaft is
still stiffl. Lubricate the pump with motor
oil, and continue tuming the shaft.
Stiffvess should disappear as the shaft is
tuned.

CAUTION: Be certain that the pump

body s cleaned out thoroughly after

each lapping operation.

Reassembly

L. Clean all of the components
thoroughly by washing them in a solvent
such as kerosene.

2, Renssemble the gears in  their
proper positions. The small radius on the
return (wider) gears must face the inside
af the pump body.

3. Repluce the idler shaft and the
driveshaft.

4, Place the brass and iron end plates
in position and insert the screws, but do
not tighten them vet,

5. The end plates must be either per-
fectly flush or slightly below fush with
the edge of the pum i)o(ly surface which
mates with the crankease. The reason for
this should be obvious. There should be
just a minimum of play in the end plates
which will illow their correct alignment.
This is extremely important.

6, Tighten the four serews very se-
curely.

7. Replace the driveshaft key, the
drive gear, and the fixing nut.

Installation

1. Oil the pump intemals well before
installing the pump.

2. Apply some gasket compound to the
face of the pump, using it sparingly and
being very careful not to get it anywhere
near the oll passages. Remember that it
will spread along the mating surface
when compressed. No gasket compound
should be used il a gasket is used be-
tween the pump body and the engine as
on the 850, A new gaskel, however,
should also be used.

3. Replace the pump on the studs and
gradually tighten the two nuts to 15 f Ibs.

System Components

CRANKCASE BREATHER

Latest Commandos have the crankease
broather fitted to the rear of the crankcase
(750) ar at the timing case (850), and no
attention is needod for this type. All oth-
ers, however, have the breather fitted to,
and timed by, the camshalt. The breather
mechanism consists of w slotted plate
with driving tabs to engage the end of the
camshaft, and a spring.

The rotating plate opens and closes
apenings in a stationary plate and this ac-
complishes the timing of the breather,

@O@q%

Crankimse hreather (wurly models)

The rotating hreather plate must be fat
on the mating side and it may be worked
on a stone to make it so iF necessary, The
driving tabs should also be in good condi-
Hon,

The crankease breather is connected to
the oil tank via a rubber hose. If the
engine has been standing a while, oil will
usually seep into the cinkonse and,
when the bike is started, it will come out
of the breather for a few moments until
the oil pump has completely scavenged
the sump, While the motorovele is in
operation, espoecially at high speeds, the
bireather will pass oil mist or oven pure
oil. This Is normal; the amounts, how-
ever, should nm be excessive, as this s
indicative of ofl remaining in the sump.

OIL PRESSURE RELIEF VALVE

The oil pressure rliel valve is located
on the timing case cover just above the
Jjunction for the rocker oil feed pipe. The
valve has a spring-londed steel sleeve
which is pre-set to open the valve al an
ol pressure of 45-55 Ihs per square inch
(Commando) or 40-50 Ibs per square inch
[i:m-(.‘.ommmdn models). Oil passing
through the open valve is diverted back
to the feed side of the oil pump on Com-
mandos or into the iming case on earlier
machines. Although the valve itsell does

Ol preswure relief valve (Al

not require attention, it does have o wire
mesh Blter fitted over one end which (s
casily cleaned after unserewing the

valve.

OIL LINES

1. All extemal ail lines should be
checked periodically for potential eracks
or splits, espectally at the joints, If the
hoses are secured by serew-type hose
clumps, these should not be overtight-
ened or they will erack the rubiber,

2, The rocker oil feed pipe is cspe-
clally important. This unit has been
known to crack from vibration, It should
therefore be inspected closely, especially
if engine work his been done, and the
pipe moved about. Arrange the pipe so
that it does not touch the barrels or head
except al the banjo junctions. Alternately,
it can be repluced with a Bexible hose as
used on the latest Commandos.

The sealing ability of the copper
washers used at the banjo junctions can
be improved by heating themn until they
are red hot and then allowing them to
cool. Be careful when handling after this
operation, however, as the washers will
be very soft.

Checking the Lubrication
System

OIL PRESSURE

Ol pressure can be readily checked on
Commando models with the use of the
proper gauge. This is fitted at the rocker
oil feed pipe junction and u reading is
taken when the engine s at operating
tempernture. The roading should be
45-55 lbs per square in. at 3,000 ?‘nn.

This method cannot be used for the
other models because the mcker arms are
fed from the oil retum line. The alterma-
tive method is to acquire another timing
cover. This is then drilled centored with
the large oil seal and the gauge inserted.
There should be 40-50 Ths per square in.
pressure when checked ax above, or a
minimum of 5 Ihs at idle, with the pres-
sure rising with the pm.

OFPERATIONAL CHECKS

I you do not have the proper gauge,
the lubrication system can be checked
aver in some manner by doing the follow-
ing:
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I. Run engine for several minutes
until the oil is warm, then check the oil
level at the tank and top up if necessary.

2, Take a short ride to thoroughly eir-
culate the oil. Stop and remove the crank-
case sump drain plug. No more than one
or two pints of il should come out as this
is done, Be sure to replace the correct
amount of oil

3. Loosen one of the banjo Bttings at
the eylinder head and, with the ignition
OFF, kick the engine over briskly seveml
times. Oil should seep bom the loosaned
banjo as you do this, proving that it is
being fed to the cylinder head rocker as-
sembly.

4. Let the machine sit overnight. Upon
starting, observe the Aow of ail at the re-
tumn line inside the oil tank. There may
be a steady stream for a few moments and
then a sputtering return of il as the sump
is scavenged

5. Check the condition of the oil seals
contained in the timing cover. Removal
andd installation of these seals is de-
scribed in Engine and Transmission.

CAUTION: Because of a difference in
the oil possages, the Hming covors
found on the Commando are NOT IN-
TERC HANGEABLE with those on var-
lier machines although they are simi-
lar at first sight, Therefore, always be
stire that you get the proper timing
cover in the event that it must be re-
placed

Oil Pump Specifications

Cast Iron

Oil Pump Body Material

Typ Demilale Corar

Watio, Fewl: Retum 1:3

Pumjr Stad Nty Tosejue 15 ft Niw

;'rrum- Telied ‘:'a]-r Spring i
Free-Length LTl in

5|u1ng()ul-ulr 1 Harme tee DAI-0 435 in

Pressuee Beliel Valve Tomue 25 it lin

Fuel Systems

1967 and later moddels use two Amal
Concentric  carburetors, while carlier
ones are fitted with the Monobloc carbu-
retor, The left-side Monobloe has the
flout bowl assembly which is used by
both carburetors.

Monobloc

Removal and Disassembly

1. Remove the gas tank.

2. Remove the air cleaner.

3. Unscrew the carburetor cap and
pull out the slide assemblies.
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Amal Monbles

4. To disassemble the slides, remove
the needle clip, and disengage the cable
from the slide,

5. Gradually loosen the two carbu-
retor flange nuts, and remove the carbu-
retor.

f. Remove the banjo bolt, and ke oft
the huujn and filter sereon.

7. Unscrew oand remove the Hoat
needle seat, Take out the needle.

8, Remove the main jet cover nut.
Unserew and romove the main jet halder
complete with main and needle jors,

9. Remove the pilot jet cover nut. Un-
screw and remove the pilot jet.

10. If applicable, remove the foat
bowl cover (3 screws), Remove the lloat
spindle, fHoat, and spindle bush.

Removing the jet holder and joty

Remawing the Bost spindle bish

11. Remove the pilot air and throttle
sop ScTews.

12. Remove the locating peg, and
shake out the jet hlock.

Assembly and Installation

1. Assembly is the reverse of disas-
sombly, Use new gaskets, O-rings, and
fiber washers,

2, Install the throttle slides in the car-
buretor bodies before tightening the
flange nuts. Tighten slowly and evenly,
checking for free slide movement as the
nuts are tightened. If the slide begins to
stick, the nuts are overtightened, warping
the carburetor hady,

Concentric

Removal and Disassemhly
1. Remove the pas tank.
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Amal Concentric

2. Remove the air cleaner,

3. Drain the float bowls if the carbu-
retors ure fitted with a plug for this pur-
pose.

4. Unscrew the carburetor caps and
pull out the choke and throttle slide as-
semblies. IF it is necessary to remove the
slide, remove the choke valve from it,
compress the return spring against the
carh cap, taking out the needle and clip.
Remove the slide after disengaging the
cable from it.

5. Unscrew the fuel feed banjo bolt
on the fHoat bowl and remove the banjo
and filter,

6. Remove the float bowl screws.
Hold the carburetor upright and remove
the bowl complete with Hoat assembly.

7. Lift out the foat, needle, and
spindle. The spindle may be a light press
fit in the bowl

Remorving the Boat, spindie, and Soat needie

8. Unscrew the main jet holder, com-
plete with main and needle jets.

9. Unserew the pilot jet, if so
equipped. Most lute models have a bush
for pilot metering, which is in the carbu-
retor body and not removeable.

Hemoving the et holder comploie with main and
needle jots

Removing the pilot jet

10. Remove the throttle stop and pilot
air screws.,

Assembly and Installation

1. Assembly is the reverse of disas.
sembly. Use new gnskets, O-rings, and
fiber washers,

2. Be certain that the mounting Hange
O-ring is firmly in place before the carbu-
retor s bolted to the manifold. Install the
throttle slides in the bodies before tight-
ening the Hange nuis. Tighten them
slowly and evenly, while checking for
free slide movement, If the slide sud-

denly sticks, the body is being warped by
u\l'ﬂln{h'.'t'nlu;! the "..m;':l' nils

3. Do not overtighten the banjo bolt. If
too tight, the banjo may be deformed and

leak gas
Modifications

1. Several modifications have been
made to the Amal Concentrics since their
introduction. Early models had a small
mesh-type fuel filter fitted aver the main
jet. This sometimes hindered the free
eIl nf Ilu- ﬂn.:l Sinee At mosl
places in the U.S. impurities in gasoline
HTE UTCOTIITeg, qurl the el system is al-
n-atlj.' rqlllp'pi'll \'l.'i.lh !’ll!rr\ in the l.ml\
and at the earb banjo, the filter on the
main jet is really unnecessary and can be
removed.

2. A mewer type loat bowl has been
fitted, This has fue] passages for the pilot
jet which take the gas near the bottom of
the bow! rather than half-way down as
before. This was done to assure a positive
fuel fow to the pilot jet regardless of vari-
ations in fuel level in the Roat.

3. The jet holder has been changed to
thrust the main jet deeper into the foat
bowl. Once again, the aim was to assure
positive fuel flow

4. The needle jet and needle have
both been changed. the newer type nee-
dle jet can be readily identified by the
small bleed hole at the base of the jet.
[.ﬂn]nh;: ('h:u'r, it can be seen that the
jet's metering orifice has been moved
from the very top of the jet to the bottom.
This has, of course, necessitated the use
of a longer needle. This longer needle
can be distinguished from the other by
the fact that it has twe small rings at the
very top of the needle (above the elip
grooves). The other needle has three
rngs

The short needles will not work with
the new necille jets or vice versa, Before
buying any replacement parts, be sure
that '!II:"" are identical to the parts. you
have. Of course, it is prefemble, if you
have an older Concentric, lo switch over
to the new system completely.

5. A more precise metering of the fuel
Bow is now obtained with the use of &
hrass Boat needle to replace the standard
nylon unit. This brass needle has a rub-
ber tip which should form & better seal
with the peedle spat

Carburetor Specifications

P

"m0

U meda 740

Camymeands 74

Cummandss 810 1671 -un 1970 1R6A_80)
Amal Type 032 930 430 930
'\._mlnri Sken 32 mm 30 o 30 pmm M mm
Main Jet 2;" 230 23003 220
Nowdlo Jot 0106 = 0,100 0107 0107
Neodle Clip Position Top Middle) Atiddle Middle
Needle 925/104 —_— — ——
Thaottle Shide 3 3 3 3

Pilot Jet —_ 5 3 23
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Carburetor Specifications

U vimmimmdei 78500

Ablad |afrey

] 19y, P01 At GISTN, M 503
Amal Type 432 w30 36/ B5RHID
AROD/RTLH
Venturi Sixe 12 mm Y o 1% in
Main Jet 2305 230 120
Newdle Jut 0106 o107 0106
Neralle Clip Position Middle® Midldla Lowest notch
Newlle — — 5]
Throttle Slide 3 ] k]
Pilot Jet = 25 s
(1 220 with muie
@ Top with wute
5 210 wath wnte

@ 1) with eestricted megs 210 with fidi fled weg

( Withoot Boat bowl

NOTE: Some midels, expecially i 1066, were
equipped by the factory with main jets ranging
np b AM) i vize. Thin in far bow rvich for most
applicaiions, expeckally f the air cleaver and
muffler are fefi stocl. The witings were lafer

veeivedl ta those dhown aboce

Electrical System

Ignition System

LUCAS K2F MAGNETO

A magnelo ignition is used on ma-
chines prior to 1967,

The magneto consists of an wrmature
(with a condenser incorporited) rotating
in a magnetic field. The amuture is
driven by chain from the intermediate
sprockel. The centrifugal timing advance
mechanism is inco ted in the mag-
neto sprocket and is located in the timing
case. The contact breaker points are
found on the opposite side of the arma-
ture, beneath the magneto cover, and ae
opened and closed as they motate inside a
ciam ring.

The high tension leads contact the
magneto slip ring via carbon brushes and
these brushes are also used for the “kill
button™ and the magneto ground, the lat-
ter hel:ﬁ-ﬁ!und beneath the screw on the

tight-side (top) of the magneto,
Service
l. Every 2,000 miles, clean the

breaker points and adjust the gap. Refer
to “Tune-Up." Check the gap opening at
both firing points on the cam ring. If one
is greater than the ather, it is best to com-
promise the value,

2. Apply a small drop of oil to the
breaker point pivot. Also, use some high
temperature grease to lubricate the can
ring. Be very careful when using any type
of lubricant near the bresker points,

3. Every 5000 miles, remove the high
tension pick-ups, and clean off the carbon

brushes. The brushes are mounted on
springs and should slide freely in the
pick-upx, There must be at least W in, of
the brush r-rutmfllnt from the pick-up for
the magneto to work.

Also cloan the ground brush ahter re-
moving its mounting screw,

A4 Stulla clean g into one ol the pick-
up holes and kick the engine over a few
times to clean ofl the slip ring. A good
deal of oil on the slip ring will indicate a
defective oil seul which must be re-
placed.

5. Remove the timing cover and check
the play (up and down) of the magneto
sprocket nut, Il there s more than 0.005
in. of play, the mumeto should be disas-
sembled and the bearings replaced or ad-
Justed.

The following procedure is given for
either mechanical (ie., bearing) or elec-
trical faults:

Removal and Disassembly

1. Remove the timing cover.

2. Remove the magneto points cover,

3. Remove the pick-ups.

4. Upscrew the magneto  sprocket
holt and remove the advance mechanism.
Hemove the two nuts (on studs) and the
nut and bolt which secure the magneto to
the timing case,

5. Hold the mocker oil feod pipe nside
and pull off the magneto.

6. Remove the two safety screws lo-
cated just by the pick-up holes.

CAUTION: These screws must be re-
moved before the armatire is taken
out.

7. Remove the paints; then remove

Lawas st

the cam ring, which is a slip fit in the
magneto case and mist be pulled straight
out (with the fingers only). Be careful of
the lubricating wicks.

8. Remove the two end cover screws
and take off the cover, Be careful of the
thin metal shims which may be fitted bo-
hind the cover.

9, Remove the ground hrush and pull
out the anature.

10. The magneto sprocket-side bear-
ing race is a press-fit in the housing and a
fiber washer is fitted around it. An oil seal
is beneath the race. If replacement of the
mace or oil seal is necessary, heat the
housing slightly and tap the race out,

Inspection

1. A simple but relatively  effective
armature test can be made with a twovolt
hattery, Screw in the hexagon  screw
which secures the points into the arnmo-
ture, then connect one of the batters
leads to this screw, the other ta an amme-
ter. Then connect the other lead of the
ammeter to the ground ol the armature
itself. The ammeter reading <hould be
about four amps. This is a test of the
primary winding.

2. To test the secondary winding (this
is the high tension side of the circuit) set

Magne to annature o densin st

up us above. Obtain a length of high ten-
sion wire and clamp one end 1o ground ut
the wrmature, suj ng the other end
from ¥ to ¥ie in. from the slip ring con-
tact, Make and hreak the connection at
the hexagon serew several times quickly,
and observe the spark produced. The
high tension spark must be able to jump
at Jeast a % in. gap,

If no spask i= produced, the anmatore
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windings or the condenser is defective.
Replacement of the complete assembly is
the only practical solution.

3. On occasion, a magneto will go in-
termittent, producing spark on one eyline
der, or severe misfiring while munning.
This is sometimes due to a broken wire
within the windings, This cannot be rec-
tified and the armature should be re.
placed.

4. Magneto bearings are adjustable by
removing the thin metal shims from be-
hind the end cover until the end play of
the shaft is within scceptable limits.

When the last of these shims have been
removed, there ix still some possibility of
adjustment by adding shims behind the
inner races on the armature shaft. How-
ever, it reguires a special tool to remove
ar replace the innmer rces.

Excessive bearing play is most often
the result of the drive side outer beuring
ruce, which rides on a rather fimsy fiber
insulator, becoming loose.

The ball bearings themselves are held
on the inner races by a standard cage.
They can be easily removed by simply
pulling off by hand as the cage is some-
what fexible.

5 The timing advance mechanism
should be inspected. Cheek for worn
sprocket teeth. The two springs which
contral  bob-weight movement  should
have from 12-14 oz of tension at Yis in.
extension.,

If the machine has been idle for some
time, bathe the advance mechanivin in
Light penetrating oil to assure free move-
ment of the weights.

If the timing cover has not been re-
moved, the efficiency of the timing ad-
vimiee mechanis can be checked by
moving the points into the full advance
position, when closed. They should re-
tum (mmediately to their normal position
when released. If they do not, the ad-
vanee mechanism s sticking (perhaps the
drive chain is too tight) or one or both of
the springs may be broken.

Assembly

1. If the sprocket-side bearing rce has
been removed, fit a new oll seal. Bend
the tabs of the insulating washer so that
the washer fits the bearing mec. Install
the washer and press in the nce.

2. Lubricate IL.- bearings with a good
grade of high temperture grease before
installation.

4. Refit the armmature, the ground
brush, safety screws, and end cover.

4. Replacethe point’s cam ring.

NOTE; As on remocal, the cam ring

must slide directly in. It must be done

by hand, Do not force the ring into

jace. Note that the ring Is notched to
align with o small stud in the end

COner,

5. Replace the points assembly. The
backing plate Iy “keyed™ and must align
with its slot. Replice the hexagon screw.

6. Replace the complete magneto and
pluce the timing advance mechanism on
the: armatire shalt.

7. Adjust the nuaneto drive chain and
set the ignition tming.

CAPACITOR IGNITION

The cupaeitor ignition system utilizes a
dual-point and dual-coil set-up. A capaci-
tor is wired in parallel with the battery
andl shonld provide spark oven if the bat-
tery condition is low,

To check each of the components in
the event of u lnck of spark, follow these
procedines:

lgnition Coils

1. The ignition coil for each evlinder
can be checked by inserting a nail or
othor suitable conduetive objeet into the
spurk plug cap and holding this abwout Y
in. wway from the cvlinder fins while
kicking the engine over hriskly. A spark
should be able to jump the gap,

2. Pre-1970 and some 1972 models use
the Lucas 1TM 12 coil. The primary wind-
ing van be checked by connecting an
olimmeter across the low tension termi-
nals {white and black-white leads or
white and black-vellow leads). The read-
ing for the 17M12 coil should be 3.3-3.8
ahms,

Late models are equipped with 17M6
coils. These are 6 volt coils, although the
rest of the electrical system remains 12
valt, The 17M6 coils have s ballast resis-
tor wired in series. Resistance for the
primnury winding is 1.7-1.9 aohms,

The ballast resistar can be tested and
should vield & value of 1.8-2.0 ohms.

Condensers

To test the condensers, tum on the ig-
nition and take voltage readings across
cach set of contact points when open. Il
no reading is obtained, the condensers
have braken down and must be replaced.

Il a voltage reading is obtained but
there s noticeable arcing and pitting of
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the ignition points, the condensers
should be replaced.

On 1970 models, the condensers are
fastened to the coil clips and are reached
from beneath.

On 1971 and later models, the coil us-
sembly must be removed and then the
condenser pack (2 screws and nuts), Re-
maove the rubber cover which will reveal
the condensers mounted individually to
the base plate.

2MC Capacilor

The large Lucas 2MC capacitor is
mounted in s coil spring secured to the
frame.

1. The capacitor should be checked
periodically; this can be done by simply
disconnecting the battery (tape up the
leads to avoid the possibility of a short
circuit), The machine should be able to
start and run normally. The lights should
still work, although they may be dim at
low revs, getting brighter as engine
speod increases.

2, The capacitor should be mounted
with the terminals downward. The single
terminal (marked with a red dot) is posi-
tive and the double terminal is negative,
The terminals are also rent sizes,
making reversal of the connections al-
most impossible.

NOTE: If, by some accident, the con-

nections are reversed, the capacitor

will be ruined.

3. The capacitor can also be checked
by removing it from the machine and
connceting a fully charged 12 volt battery
across it leaving it this way for about five
minutes, Then, disconnect the battery
and let the capacitor sit for another five
minutes. At the end of this time, a DC
voltmeter across the capacitor
termiinals should give a reading of at least
8 volts. .

The capacitor has a limited storage life
of approximately 18 months at 68° F.or 9
to 12 months at 56° F, Therefore, it would
e wise to check the condition of the
capacitor regularly.

Charging System

IMPORTANT: All  models  are

equipped with a 12 volt POSITIVE
GROUND system.
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The charging system consists of the al-
temator, rectifier, zener diode, and the
battery itself. 1975 and later models have
two diodes.

The alternator produces alternating
current by means of a permanent magnet
rotor mounted on the left-side of the
cranks which rotates within a sta-
tionary six-pole laminated iron stator as-
sembly. Three stators have been used
and they are easily distinguishable: the
RM15 has three leads while the later
types RM21 and RM23 have two leads.

The current produced by the altemnator
is “rectified” (changed to direct cument)
by the three-plate rectifier,

The amount of charge which the bat-
tery receives is determined by the zener
diode. This is essentially a variable resis-
tunce (“semi-conductor” is the proper
term) which automatically raises or
lowers the amount of current flowing into
the battery according to its condition and
needs,

Although the two types of alternator
are similar, charging system trouble-
shooting procedures are provided for
each alternatar model.

RM15 SYSTEM

There are several types of this model
alterator fitted. Nos, 540, 210, and 18 are
found on magnetn equipped machines,
and 047 ind 534 on coil ignition ma-
chines,

IMPORTANT: For the results of the

Sollowing tests to be valid, the battery

must be in good condition and more

than half charged.

Test the system as a whole first by as-
suring that the battery is receiving the
proper charge:

1. Be certain that all electrical connec-
tions are clean and tight.
ujn Disconnect the 2MC capacitor if fit-
tesel.

3. Disconnect the battery negative
cable and connect a DC ammeter be-
tween the cuble and the negative termi-
nal of the battery.

4. Start the engine and ran it at 3,000

mm.
5. Observe the ammeter readings al
ench of the lighting switch positions.

Sewifch —Abgrasin AMINTige

Fanition 248, 218, I8 T, Be
Off 7 275n
Tark. Light 20 15 e
Headliy 20 LS

6. Ifthe readings are higher than those
given, the ry may be overch %
This would most probably be caused by a
defective zener diode.

7. If the readings are lower than those
given, any one of the other components
may be at fault. Perform the test in,
but disconnect the diode cable. If the
rendings become higher, the fault is in
the diode, which must be replaced.

If the diode cannot be fulted, the al-
ternator should be checked for voltage
output. This requires an AC voltmeter
(20 volt range) and a | ohm resitor capa-
?J:-of carrying 20 amps without overheat-

L. Disconnect the three alternator
leads at the snap connector,

2. Connect the resistor in parallel with
the AC voltmeter and check the volt
output between the allernator leads. %
following values are the minimum ac-
ceptable for an altemator in good condi-
tion, with the engine turming 3,000 rpm.

Ve i il AMrermater RMIS Type
Poviton cenmitied B0, 216,
[ C—y It 047, 534
White-Creen
and
Creen: Hlack A 4.0
White-Lreen
il
Creen-Yellow 0.5 as
White-Creen
und
CroensBlack® B3 an
Each lead wind
ground 00 0.0

*With Green-Yollow connected 1o
Coreen-Rluck

The following conclusions can  be
drawn from the test results:

A. I all readings are low, the rotor
has become demagnetized.

B. I any individual readings are
low, a single coil or coils are short cir-
cuited,

€. Zewo reading indicates that indi-
vidual coil or coils ure open circuits.

D. Any voltage reading obtained
with the voltmeter and rosistor con-
nected to any lewd and ground in-
dieates  eoil or  coils  intemally
wrounded. \

1 the altermator tests out akay, the trou-
hle is probably the rectifier. This compo-
nent is best checked by replacing it with
a known workable rectifier. A hench tost
is given later however,

RM2! SYSTEM

IMPORTANT: Bofore the following
tests are carried out, the battery must
be in good condition and close to a full
state of charge,

1. Leave the cable connections to the
rectifier in place; connect the negative
lead of a DC voltmeter (20 volt range) to
the center terminal of the rectifier, and
the other lead to a ground on the frume or
engine, The valtmeter should read bat-
tery voltuge al this point, if the proper
connections are in order.

2. Start the engine and run it at about
3,000 rpm. The voltmeter should register
14.4-16.4 vaolts,

3. If the voltmeter reading is the
proper value, all components are working
properly and any trouble with battery
charging must be due to the battery itself
or to the battery connections,

4. I the voltnge reading is higher than
the given value, the zener diode is faulty

and must be replaced.

3. If the voltage reading is lower thun
normal, the alternator, rectifier, diode, ar
2MC capacitor can be at fault

6. If the voltage reading is lower thun
the given value, perform the test again,
but disconnect the diode. The voltage
reading should read higher than the regu-
lated value of 14.4-16.4 volis. If it does,
the diode is Gulty. If it does not, the al-
ternator, rectifier, or capacitor may be at
Gault.

7. Disconnect the 2MC capacitor and
repeat the test. If the voltage reading
reuches the normal value, the capacitor is
faulty and must be replaced. I it does
not, the trouble must be in either the al-
temator or the rectifier.

B, Test the voltage output of the alter-
nutor. Disconnect the two leads at the
snap connector and connect an AC volt-
meter (20 volt mnge), with a | ohm resis-
tor wired in parallel with it, to the two al-
termator leads.

9. Start the engine and mn it up to
about 3,000 rpm. The voltmeter should
give u reading of 9 volts if the alternator is
satisfactory. IF it does, the rectifier is at
fanlt and must be replaced. If it does not,
further checks can be carried out to deter-
mine the cause of the altemator failure,

+ alternator may fail due either to a
short or an open cireait in the stalor
windings or a wgmetized rotor,

. Connect a 110 volt AC 15 watt test
light circuit between the alternator leads
{(one at & time), and the stator laminations,
If the light goes on, there is a short elrcult
in the windings

T
.

S(C)

e

Vesting the stator for shon cirvsiite

2. Itis extremely difficult to carry out a
test for an open cireuit, so al this point the
best thing to do is to fit a replacement
rotor and see if this cures the problem, If
it does not, the stator is at fault. Since it is
plasticeencapsulated, no service (s possi-
ble and the stator must be woplaced.

RM23 SYSTEM

1. Needed for an alternator test are an
AC voltmeter and a one-ohm resistor.

2. Disconnect the two alternator leads
at the snap connectors and hook up the

AC voltmeter across them. Connect the
resistor in parallel to the alternator leads,

e glen

Testing KM21 iltemmator voltage output
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3, Stant the engine and run it at 3,000
rpm. The voltmeter reading should be
nine volts,

4. 1fthe output is low, the rotor may be

becoming demagnetized. The best check  vo

is by substitution. If the reading is zero,
the: stutor probably has a broken wire and
must be replaced.

System Components

RECTIFIER

A 12.valt test light is needed to carry
out the rectifier test.

1. Disconnect the leads und remove
the rectifier from the machine. Take care
not to disturb the bolt and nut which hold
the rectifier plates together as they ane set
at the factory and disturbing them will af-
feret pectifier output.

2. Assume that the three rectifier plate
terminals are numbered 1, 2, the
mounting stud is No, 4.

3. With the test light, check for canti-
nuity aeross the terminals using the fol-
lowing pairs of connections: 1-2, 14, 34,
anel 2-3.

4. In each case, reverse the test light
leads and again check for continuity.

5. Reading should be as follows: For
each connection, there must be continu-
ity in one direction only. If there is no
continuity in either direction, or il there
is continuity in both directions for one or
more of the connections, the rectifier is
defective and must be replaced with a
new ane.

ZENER DIODE

The zener diode sccomplishes the
function of a voltage regulator. When the
voltage actoss  the battery terminals
reaches 13.5-155 volts, the diode he-
comes conductive and rontes excess valt-
age to ground.

It is important that the diode always be
securely mounted 1o the heat sink and
that the heat sink is firmly attached to the
frame. Also, the heat sink should be
placed in the cooling airstream.

To test the zoner diode, a DC ammeter
and voltmeter are needed.

NOTE: When carmying out this test,

the battery must be in good condition

ane have a full charge. Othenwise the
test results will not be valid.

. Disconnect the zener diode lead
and connect the positive wire of the DC
ammeter to the diode and the negative
ammeter wire to the lead.

2, Connect the voltmeter across the
diode terminal and ground (positive to
wround)

3. Be sure that all lights and acces-
sories are OFF,

4. Start and run the engine; note the
follow ing meter readings: when the voll-

meter reads 128 volts or less, the am-
meter should show zero cumrent flow.
When the ammeter shows 2.0 amps How-
ing, the voltmeter shonld read 13.5-155

ts,
5 If readings do not conform to the
above specifications, replace the zener

diode.

ALTERNATOR

The alternator requires no  mainte-
nance s such, bhut the following points
should be noted;

L Clean off the wlor and the stator
poles from time (o Hme removing uny
foreign matter, moetal particles, ete.

2. Make sure that the rotor is not worn
or seored from contact with the stator
poles,

3. There must be no contact between
the rotor and the stator poles. Ideally,
there should be an even gap between the
two all around the rotor. This can be
checked with a feeler gauge. Cleamnee
should be about 0,010 in. The position of
the stator can be altered by using shim
washers behind it placed on the housing
studs,

4. Bel'umpltiglslemng the stator mount-
ing nuts, place an a riale spacer
ll!'gllﬂd the rotor, then ]I;Eu.meopthe stator on
its studs. Tighten the nuts with the
spacer in place. This will help centralize
the stator.

Starter Motor

1975 and later models are equipped
with a Prestolite starter motor.

Removal

‘E‘.! Disconnect the starter high-tension
lead.
2 Remove the three screws rom the
primary chain cover Hange and remove
the starter noting the O-ring.

Disassembly

1. Mount the starter in a suitable vise.

2. Belore disassembly, note that the
end covers are marked in relation to the
body itself and must be properly lined up
when assembling,

3, Remove the two through-holts.

4. Tap the end of the armature with a
platic mallet or the like until the opposite
side end cover begins to come off. Stop
when the cover has moved about Y% in, At
this point, hold the armature while at-
tempting to pull off the end cover.

5. After this end cover is removed, tap
the brush side of the armature to remove
the drive-side end cover.

fi. Remove the armature from  the
starter body, noting that the brushes will
spring out as the armature is withdrawn.

Inspection

1. Check the armature bushings for
cracks or signs of wear, The drive side
bushing can be tapped out with a drift, if
replacement is needed, after prying out
the oil seal,

The brush-side bushing is removed
with a tap.

In both cases, removal and installation
can be facilitated by heating the end
covers gontly.

2. Clean the armature commutator in a
!ioh-‘tnt to remove any residiue or carbon
st

3. With a continuity tester, check for
continuity hetween each of the commuta-
tor segments. All segments must show
continuity, or the starter armature must
be replaced.

4. Check for continuity between the
armature core and the commutator. There
must be no continuity here. IF there is,
replace the starter armature.

Assembly

1. Assembly is the reverse of the disas-
sembly ure.,

2. Before assembly, apply a light coat
of molybdenum disulphide grease to
each armature bush.

3. After fitting the armature into the

, install the spring shim and thrust
w . Note that the spring shim is clos-
est to the wrmature.

4. When assembling the end caps, be
sure to line up the marks. Use thread

locking com on the through-bolts
and torque them to 8 ft Ibs. Check that
the armature tums easily. Some resis-

tance will be imparted by the brushes
which bear against the commutator.
Installation

Be sure that the O-ring is in place
when installing the starter.

Electic starter assembly
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Chassis

Wheels

FRONT (DISC BRAKE)
1974 and Earlier
HEMOVAL AND DISASSEMBLY

1. Support the front whoel of the ma-
chine about six inches off the ground by
placing a wooden box or wire milk basket
beneath the engine.

2. Remove the axle nut; loosen the
axle elamp nut on the left fork tube.

3. Slip u suitable bar or a philips
serewdriver into the bale in the l.tL' and,
supporting the wheel with one hand, pull
out the uxle.

Removing the front wheel (dise brake)

4. Pull the wheel forward, to disen-
age the dise from the pads, and take it
away from the forks.

5. Take off the wheel bearing dust
covers to avoid the risk of losing them.

6. Place a % in. thick spacer of either
wood or metal between the brake pads, to
prevent their accidental ejection.

7. To disassemble the wheel hub, if
this is felt to be necessary, use a peg
wrench to remove the lockring from the
left-side of the wheel. If a peg wrench is
not available, the ring can be threaded
out by tapping, very carefully, at one of
the peg holes with @ suitable punch, and
unscrewing the ring in this manner.

1f the ring resists removal, the hub may
be heated very gently with a low fame.

8, Remove any spacers and seals on
either side of the hub, Note the order of
assembly to facilitate installation.

9. Insert a deilt into the right-side of
the hub and use it to pry the spacer tube
ot of the way as far as possible to expose
the inner mce of the left wheel bearing.
Use the drift to drive out the bearing by
tapping against the inner race. It will be
necessary to move the spacer tube back
and forth to tap on both sides of the race.

If necessary, the hub may be heated with
a mg which s has been soaked in boiling
waler.

10. Remove the spacer tube: then
drive out the remaining bearing in the
Same manner.

ASSEMBLY AND INSTALLATION

1. Assembly is the reverse of the disas-
sembly procedure. Pack the bearings

Fromt wheel sisembly (1973 and laier)

thoroughly with a good grade of wheel
bearing grense.

2, When driving in the bearings, be
sure to drive against the outer race only.
Fit the left-side (single-row) bearing first,
followed by the lockring, the spacer,
the right-side bearing assembly.

3. Remove the spacer from the brake
pads and install the wheel in the forks
with both dust seals in position.

4. Grease the axle and insert it from
the left-side of the wheel.

5. Refit the axle and tighten the axle
nut firmly, Take the support out from
under the bike and work the forks up and
down several times. Then tighten the
axle clamp nut,

CAUTION: Do not overtighien the

clamp nut,

6. Apply the brake hard several times
before operating the motoreyele.

1975 and Later

REMUOVAL AND DISASSEMBLY

1. Support the machine so that the
front wheel is off the ground.

2. Remove the uxle nut at the lelt-side be

of the wheel. Loosen the pinch-bolt on
the right fork leg. Lift the wheel slightly
and pull out the axle.

3. Remove the wheel, Do not apply
the front brake with the wheel removed.
To prevent the bmke pads from coming
ont, fit a % in, spocer between them.,

Note the dust covers on either side of
the wheel which should be placed aside
to prevent loss,

4. Remove the cirelip from the right-
hand side of the hab.

5. To heat the hub to facilitate bearing
removal, use a rag dipped in boiling
water. The hub should not be heated to
more than 1007 C (212° F).

6. Insert a drift into the hub and use it
to pry the spacer tube out of the way as
fr s ssibm expose the inner race of
one of the bearings. Use the drift to drive
out the bearing by tapping ageinst the
inner mce. It will be necessary to move
the spacer tube back and forth to tap both
sides of the race.

7. Remove the spacer tube; then drive
out the remaining bearing in the same
mnner.

“fork action remains stiff, repeat the

ASSEMBLY AND INSTALLATION

1. Re the bearings with a good
gnde buuillﬂ Hrease.

2. Press the single-row bearing into
the right-side of the hub with the sealed

and  gide outward. Do not drive against the

inmer race. Install the circlip, being sure
Nk Kool the Beartag voncie tibe mal

3. Ins pacerm
ing sure that it nbutsntge bearing.

4. Install the remaining bearing with
the front axle as a drift. Drive the bearing
in until it is completely seated. Install the
flet seal, spacer, and dust cover on the
right-side of the hub.

5. Install the wheel on the motorcycle.

6. After tightening the axle nut, work
the forks up and down a few times to
center the wheel, then tighten the clamp
nut on the fork slider.

7. Check fork action. If it is s,
loosen the axle nut and the clamp nut and
work the forks up and down. Then
tighten the axle nut and clamp nut. 1f the
proce-
dl.uinlr with the fender bolts loosened as
well.

8. Apply the brake hard several times

fore operation.
REAR (DISC BRAKE)

Removal and Disassembly

The machine must be firmly supported
on the center stand. It is recommen
that the stand be safety wired in place
temporarily so that the machine does not
roll forward during the removal proce-
dure.

1. Engage the transmission in First or
Second gear. Loosen the lower right-side
shock absorber nut and pull it out as fir as
the cirelip.

2. Unscrew and remove the axle from
the right-side.

3. Move the wheel to the left and re-
mme the ﬁﬂ -sicdle chain adjuster.

caliper assembly up, but
h-epd'n- pads in contact with the disc,
then squeeze the chain adjuster and in-
sert it between the pads. Hang the cali-
ide down from the frame hook
b g

5. Lean the machine to the left and
remove the wheel,

6. If desired, the sprocket assembly
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may be removed by disconnecting the
chain, detaching the speedometer cable,
removing the left-side axle nut, and tak-
ing off the assembly.

7. To disassemble the rear wheel as-
sembly, first remove the brake disc.

8. Remove the lockring on the left-
side of the wheel,

NOTE: The lockring is a LEFT-HAND

thread.

8. Remove the small spacer from the
right-side of the wheel, The end of the
bearing spacer tube will be exposed. Use
a soft metal or plastic mallet against the
protruding end of the tube to drive out
the left-side wheel bearing.

If necessary, the hub may be heated,
but to no more than 100° C (212* F), with
a mg which has been dipped in boiling
water,

10. Use a suitable drift on the left end
of the spacer tube and use it to drive out
the right-side wheel bearing and oil seal.

11. To disassemble the sprocket hub,
remove the bearing circlip and drive out
the bearing from the all seal side.

Assembly and Installation

1. Pack the bearings with grease.

2. Install the disc-side wheel bearing
first, driving it straight into the hub with
pressure applied to the outer race only.
The bearing should be pressed in until it
Is ahout % in, below the lip of the hub.
Install the oil seal so that the outer face is
Hush with the hub lip.

3. Install the spacer tube. Install the
lef-side bearing. Install and tighten the
lockring.

4. Install the spacer into the right-side
oil seal.

5. To ussemble the sprocket hub, drive
in the bearing first. Fit the bearing locat-
ing clrelip, slli'wp side outward, making
sure that it is seated in its groove, Install
the oil seal, metal side out.

6, The remainder of the assembly pro-
cedure s the reverse of disassembly.

7. Before riding the machine, apply
the rear brake hard several times to line
up the brake pads.

FRONT (DRUM BRAKE)

Late models are equi with a twin
leading shoe front . while earlier
ones feature a single leading shoe unit.
In either case, the procedures are similar,
Removal and Disassembly

L. Place the machine on the center
2. Disconnect the front brake cable

from the hub.
3, Remove the axle nut, then loosen
the axle clump nut on the left fork leg.
4. Suﬁport the wheel to tuke the

weight off the uxle, then insert a bar or a
hilips serewdriver into the hole on the
ft-side of the axle and pull it out.

5. Watching that the brake anchor
clears the slot in the right fork leg, take
the wheol out of the forks.

On the P-11, loosen the axle nut, dis-
connect the brake anchor, remove the
axle caps, and remove the wheel.

6. Remove the dust cover on the lefi-
side of the wheel. Remove the brake
backing plate ussembly from the drum.

7. To disassemble the wheel hub, if
this is felt to be necessary, use a peg
wrench to remove the lockring from the
left-side of the wheel. Ifa peg wrench is
not available, the ring can be threaded
out by tapping, very carefully, at one of
the peg holes with a suitable punch, and
unscrewing the ring in this manner.

8, Remove the felt washer. Remove
the: spacer, noting that the flat side hears
against the wheel bearing,

9. Insert the axle through the right-
side of the wheel. A few hlows with a
soft-faced mallet will drive the right-side
wheel bearing ngainst the tube spacer,
and this in tum will luree out the left
wheel bearing.

CAUTION: The wheel bearing will not

usuitlly “pop™ out, In fact, it will be

difficult in many cases to notice that it
has moced ut all. Therefore, after hit-
ting the end of the axle onee or twice,
try taking out the bearing with your
fingers,  Under ne circumstances
shauld you wse undue force on the axle.

10. Take out the axle and insert it into
the left-side of the hub. Use the same
mathod to drive out the right-side hear-
ing.

11. Remove the himke shoes from the
backing plate by taking out the bolts
which secure the fixed end of the shoes

{single leading shoe brake), or removing
the circlips (twin leading shoe brake).

Assembly and Installation

L. Pack the bearings with a good
grade of bearing grease.

2. Press the left-side (single-row)
bearing into place after heating the hub
gontly to facilitate installation. Tap on
the outer bearing race anly,

3. Replace the spacer, Hat
agninst the bearing, fit the felt seal,
install the lockring.

4. Insert the spacer tube, small end
first, into the hub, until it abuts the bear-
ing alvendy fitted.

5. Fit the rightside (double-row)
bearing. Be sure that it is fitted mﬂmly
into the hub, then drive it home by tap-
ping around the outer bearing mee.

6. Fit the thin steel washer (the
smaller of the two), the felt washer, and
the large steel washer.

7. Secure the large wisher by peon-
ing it with a punch across the hub, Re-
place the dust covers,

8. Replace the wheel, slide in the
axle, and replace the axle nut, serewing it
down only hand-tight.

9. Apply the handlebar brake lever
firmly, and, while maintaining pressure
here, secure the axe nut with a wrench.
This will serve to centralize the brakes in
the drum.

10. Take the bike off the center stand
and work the forks up and down several
times. Then tighten the axle elamp nut,

side
anl

REAR (DRUM BRAKE)
Removal and Disassembly

L. It is possible to remove the rear
wheel without disturhing the rear brake,
drive chain, ete. The wheel is secured to
the bruke drum by three sleeve nuts be-
neath the mbber caps on the rear hub or,
s on more recent models, by three
tongues on the brake hub. If your ma-
chine has the rubber caps, remove them
and remove the sleeve nuts with & suit-
able socket wrench. On P-11 models, dis-
conneet the brake anchor,

2. Loosen the axle on the right-side of
the wheel and pull it out.

3. Remave the spacer on the rght-
sidde of the wheel and remove the speed-
ometer drive. It is not necessary to dis-
connect the cable, simply place the drive
mechanism out of the way,

4. Pull the wheel as far as possible to
the right-side of the machine, until it is
clear of the studs or tongues, then tilt it as
necessary to clear the rear fender and
pull it out of the machine,

Froat-hub sssembly (pre-Commando)




Removing the sear wheel (1071 amd leter diim
hirake msdelsh

5. If so desired, the rear brake drum
cani bo removed by removing the chain
guard (not necessary on late Commando
models with the “chopped” chain guard)
and disconnecting the drive chain,

fi. Kemove the axle nut.

7. Remove the rear brake adjuster nut
il the hruke is rod-operated, or disconnect
the bruke cable if it is eable-operted.

H. Tike out the brake dram and back-
ing plate, taking care not to loose the
large spacer. Remove the brake shoes, il
desired, referving to “Front Wheel, Drum
Brake,” above.

8. 11 it is desired o remove or lubri-
cate the bearing, remove the lockring on
the right-side of the rear hub. This ring
has & LEFT-HAND thread. Use a peg
wrench or a sultuble punch and tap the
ring o unscrew it hub may be

heated gently in the vicinity of the ring il

it resists removal,

10, Take out the felt washer, being
very careful with this item as it is very
fragile; also remove the spacer.

11. To the axle, fit the large lock-
wisher with which it is equipped and the
lurge spucer found between the speed-
ometer drive and the swing arm.

12, Insert the axle into the left (brake)
side of the wheel and nse a soft-faced
mallet to strike the axle smartly once or

Teur wheel dssermbly (1071 and Later drusy brabe )

twice, You will feel the brake side bear-
ing give until it bears against a shoulder
in the hub, It will have pushed the right
side bearing ot by an  equivalent
amonnt, stop at this point and withdnw
the axle.

13. Obtain a shori piece of steel tmbing
with a diameter just slightly smaller than
the luside dinmeter of the bearing. The
tront wheel axle is suitable for this pur-
pose. Insert the tubing, or the threaded
end of the axle, into the bruke side bear-
ing, center U1, and tap lghtly until the
rght side bearing i% deiven out. The axle
will bear against the spacer inside the
huaby, which in turn will serve to drive out
the right-side bearing.

14, Take out the spacer, if it is still in
place, and remove the diift you used. In-
sert the rear axle (and spacer), into the
right-side of the wheel. Carefully center
it on the brake side bearing and drive this
bearing out with a couple of blows on the
end of the axle with o soft-fasced mallet,
The steel cup washer, felt washer, and
thin seel washer will come out with the
bearing,

Inspection

L o 1971, an additional hearing was
introduced in the rear brake drum. This
bearing should be inspeected and lubri-
cuted at the same time as the wheel bear-
inges,

2. The three tongues on the brake as-
sembly which drive the wheel must be
inspected for security. The tongues are
hrazed into the brake drum. Note that the
brazing material must have run all
around the tongue bosses when viewed
from inside the drum,

Assembly and Installation

1. Fit the right-side (single-row) beuar-
ing into the threaded side of the hub,

2. Fit the tube spucer from the left-
side with the long end inserded into the
single-row bearing.

3. Refit the spaces, the felt washer, and
the lockring on the right-hand side of the
hub and tighten the lockring. Remember,
it has a left-hand thread.

4. Replace the brake side bearing and
drive it home using the rear axle and
spacer as on remaval.

5. Fit the thin steel washer, the felt
washer, and the cup washer in that order,
Peen the cup washer against the hub
with a suitable punch.

6, The rest of the assembly is o reverse
of the disassembly procedure. Be sure
that the speedometer drive is correctly
engaged in the slots of the lockring be-
fore tightening the axle

Also, apply the rear brake pedal hard,
then tighten the axle nut (left-side), while
holding the brake pedal on to centralize
the brikes in the drum.

e hub asgembly (Aths?
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Disc Brake Service

The following precautions should be
observed when working on the disc
brake system:

u. Use only DOT 3 brake Auid;

b. Never reuse brake Buid drained
or Hushed from the system. Never use
brake Auid from an old or unsealed
container. Brake fluid is “hydroscopic”
(water-abworbing), and is easily con-
taminated;

. Do not allow brake fuid to con-

toet painted surfaces as it can remove
the finish.

FRONT DISC BRAKE

Every 18 months or 24000 miles
{whichever comes first), the hydmulic
svstem should be druined and refilled
with fresh brake Huid.

1. Attach a length of plastic tubing to
the bleeder screw of the hydmulic unit
{as illustrated), placing the other end in a
suitable container, assuring that the end
of the tubse is immersed in a small amount
of new brake fuid.

2. Tum the bleeder screw one-half
barm.

3. Apply the brake slowly, allowing it
to return unassisted, Allow a slight pause
between each hrke mliu:iun. Be sure
that the master cylinder is kept full by
adding the new Buid as

4. When clean fluid, which is com-
pletely free of bubbles, emerges from the
plustic tube, the fushing operation is
complete.

5. Apply the brake lever hard, hold it
on, and tighten the bleeder screw.

Bleeding the front dise brake

6. Refill the master eylinder to the cor-
rect fluid level (one half inch below the
top of the evlinder).

In the event of excessive lever travel or
a spongy feel in the front brake, the sys-
term must be bled, after first determining
the cause of the mallunction.

The bleeding procedure is identical to
that for flushing the svsten as described
above, except that it is only necessary to
vontinue the process until the bubbles
cease to come out of the plustic tube.

Friction Pad Replacement

1. Remove the front wheel,
2. Rotate the friction pads slightly

and remove them from the caliper,

3, The pads should be inspected for
Uneven or cxXcessive Wear or scoring.
Minimum acceptable thickness is Via in.
(1.5 mm).

4. Clean the pad with the aid of a soft
brush. Do not use any solvent or wire
brush for removing deposits from the
pads.
5. Smear the piston fuces and broke
Ead recesses lightly with dise brake lu-

ricant.

G, Remove the muster exvlinder cap
and bellows seal,

7. Press the pistons back into the cali-
per, observing the brake Huid level in the
master cylinder.

8. Smear the edges of the pad back-
ing plate with dise brake lubricant and
press the pads against the pistons,

\
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Dise brake caliper sssembly

9. Replace the front wheel and spin
the wheel while applying the brake lever
several times.,

10. Check the master eylinder Huid
level.

NOTE: If new pads are fitted, they
must always be fitted in pairs. Also,
the correct pad must be obtained de-
pending on whether the machine is
equipped with cast iron, vr stainless
steel, dises. The latter is identifiable by
the part number (63464 ) stamped on
the outer vim, When new pads are fit-
ted, they must be “broken in" for at
least 50 miles by avoiding hard appli-
cation of the brake.

Caliper
If the pistons will not move freely in

the caliper, this unit should be disus-
mmhlt:trznd inspected,

DisasseMpLy

1. Loosen, but do not remove, the cal-
iper end pluy.

2. Remove the twe caliper bolts and
washers and swing the caliper clear of
the fork leg, watching lor the brake hose,

3. Remove the two friction pads from
thie caliper,

4. Clean the outer ends of the pistons
and the caliper body with aleohal.

5. Place a can below the caliper to
catch the brake fluid. Apply the brake
lever, and the inner piston will come out
into the pad cavity and the Huid will be
released.

IMPORTANT: If the piston iy seized,
the entire caliper ussembly must be re-
placed.
6. Loosen the lower brake pipe june-
tion nut and separate the pipe from the
caliper.

7. Remove the caliper end plug
which was previously loosened and driin
oul the remaining Auid.

8. Remove the piston from the cali-
per.

9. Remove the pressure seal from the
outer hore.

CAUTION: Take extreme care not to

t:ﬁmmnr the seal Erooues.

10. Remove the inner piston through
the outer cvlinder bore. Then remove the
pressure seul from the outer bore.

11. Mark the friction pads for position
("inner” und “outer™),

INSPECTION

1. Clean the pistons, caliper bores, and
seal grooves with ethyl aleohol or clean
brake fuid,

2. Examine the pistons for cormsion,
wiear, scoring, of unevenness of the throst
faces, If there are any irreguliritios
present, the piston must be replaced.

3. Check the caliper bores for cor-
rasion, seratches, abrasion, or damage to
the seal grooves.

ASSEMBLY

1. Coat new pressure seals with dise
brake fuid and insert the first seal into
the inner bore with your fingers, making
sure that it is correctly fitted.

2. Coat the inner piston with the
brake fuid and insert it into the inner cv)-
inder bore (closed end first) after passing
it through the outer bore, Let the pistan
mude about %he in. from the inner

3. Fit the other pressure seal to the
outer bore groove.

4. Insert the other piston into the
other bore (open end first) until about ¥:s
Ll:;;mmuies from the inner mouth of the

5. Repluce the end plug. A new O-
ring must be fitted.

6. Fit the friction pads and replace
the caliper axsembly on the fork leg.
b’?. Torque down the end plug to 26 i

8. Examine the fitting of the metal
brake fuid pipe for distortion, cracks, or
other damage. Fit the pipe into the cali-
per. the junction screw until
the metal pipe is just lightly seated.

CAUTION: Tighten the junction nut
with a wrench no more than 60°. Thix
is VERY impuortant,

8. Loosen the bleed nipple one full
tum and connect a bleed tube to it us de-
seribed earlier in this section. Fill the
master evlinder with the recommended
brake fuid.

10, Work the brke lever until the
fluid begins to How through the bleed
tube. Be sure to keep the master evlinder

tupped ur oF air will be drawn into the
lines. Hold the brake lever on while add-
ing Huid.

1L When  fluid, without  bubbles,
begins to How through the Bleeder tube,
hold the brake lever on and tighten the
bleed nipple.

12. Check the brake for sponginess
and examine the system for leaks. Re-
check the master cylinder fluid level, and
Bll it up as necessary.
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Muster Cylinder
REMOVAL AND IISASSEMBLY

1. Disconnect the brake light switch
and 1ift off the rubber switch cover which
exposes the hose junction.

2. Disconnect the hose.

3. Remove the four serews and take off
the master eylinder assembly.

4. Remove the reservoir cap and bel-
lows seal. Also remove the brake light
switch.

5. KRemove the brake lever bolt and the
brake lever.

6. Carefully pry out the boot circlip,
then remove the boot complete with pis-
ton and secondary cup,

7. Remove the primary ecup washer,
primary cup, spreader, spring, and valve
assembly. These parts may be removed
by GENTLY tupping the edge of the mas-
ter cvlinder assembly on a wooden block.

INSPECTION

l. Clean the master cylinder and pis-
ton in brake fluid or methy! aleohol. In-
spect the eylinder body for wear of the
piston bore.

2, Muke sure that the two paris in the
reservolir chambaer are clear,

3. Inspect the hose junction for elean-
liness.

4. Check the body of the master evlin-
e ussembly for any cracks or fractures,
especially in the area of the lever balt.

5. Check for wear of the piston thrust
lnce.

ASSEMBLY

1. Clean all parts and lay them out for
reassembly, relerring to the exploded
diagram.

2. New primary and secondary cups
MUST be fitted. Saok the new cups in
hydraulic brake Auid for fifteen minutes,
km'udinu them oceasionally.

ake the secondary cup and place

ity nnn-li ped side against the ground

“erown” diameter of the piston. Work the

cup over the crown by hand, down the

piston body, over the shoulder, and into
its @roove.

4. Fit the boot over the piston (open
end toward the piston crown ) and ensure
that the boot upper end is fitted into the
piston coove, Ol the piston assembly
lightly with brake fluid.

5. Assemble the valve to the spring.
Mauke sure that the inner plastic hobbin is

\
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Frant dise hrake master cvlinder assembly

seated in the villve base and that the plas-
tic spreader is pressed securely into the
spring.

fi. Fit this assembly into the master
cylinder, vilve end first, holding the muis-
ter cylinder bore vertical,

7. Place the primary cup into the bore
{open end inward), the washer (convex
side upward toward the open end of the
cylinder bore), Lightly oil the mouth of
the evlinder bore.

8. Take the master cylinder assembly
in your left hand and insert the piston as-
sembly into the bore.

9. Apply a gentle rotary action to the
piston assembly with your right hand, at
the same time maintining pressure down-
ward against the vilve spring assembly.

10. Be sure that the lip of the secon-
dury cup enters the bore freely, When the
piston has entered the bore, use your left
thumb to hold it there and press the
lower boot shoulder in.

11. Maintain pressure on the piston
and slide the brake lever into position,
engaging the thrust pad, Rrprn the
lever baolt.

12, The remadonder of the assembly
procedure is the reverse of disassembly.
Bleed the system as previously de-
seribed,

REAR DISC BRAKE

1975 and later models are fitted with an
hydraulic dise rear brake. Service proce-
dures for the brake system components
are the same as described for the front
dise brake,

Adjustment

To adjust the rear brake pedal, loosen
the locknut which bears against the brake
rod clevis and tum the md o adjust the
pedal.

CAUTION: Do nat loasen the two

locknuts ar the opposite end of the rod

stnce this will alter the master cylinder
piston stroke. This adjustment is made
at the factory.

Front Forks

The lork legs can be removed individ-
wally, leaving the steering column in
pluce, or the eontire assembly can be
taken off at once. The Hrst procedure s
given below,

HREMOVAL AND DISASSEMBLY

1. Support the front wheel well off
the ground. Remove the front wheel, as
previously described, and also remove
the front fender.

2. Remove the drain plugs at the bot-
tom of the sliders to drin the oil.

On 1674 and earlier dise brake models,
remaove the hydraulic syvstem completely

Roadhalder forks (Atha)

after plucing a % in, spacer between the
brak

e

On 1975 and later models, the bruke
system cannot be removed completely.
Drain the system completely by meuns of
a tube attached to the bleeder serew, Dis-
connect the brake line at the junctions.
Remove the caliper from the slider. Re-
move the master eylinder.

“Slim-line” type forks (Commanda)

3. Loosen the filler cap nut at the top
of the fork leg until it is clear of the
threads in the triple clamp. Then use a
thin wrench to loosen the locknut on the
damper rod so that the capnut can be re-
moved from the rod. It may be necessary
to push up on the fork leg (o raise the
damper rod enough to gain access to the
locknut,

4. Loosen the clamp nut or allen bolt

on the lower triple clamp.
5 A downward yank on the
fork leg should free the upper end from

the upper triple clamp. If necessary, the
upnut can be thre a few tums into
Then, a sharp blow with a soft-

L-ed mallet should be enough to free the
fork leg.

6. Repeat the pmoedure with the
other fork leg.

7. On Scrambler models, remove the
extermal fork springs.

Removing the fork cap mat from thie demper 1od




Frowing the fork tbe from the upper triple clamp

8 Remove the mubber fork gaiter, if
fitted, or the rubber dust cover.

8. Remave the holt and washer at the
very bottom of the fork slider (a thin-
willed socket is needed to reach this
bolt) and take out the spring and damper
ussernbly from the top of the fork tube,

A fibor washer is placed at the bottom
of the damper tube and may remain in
the fork slider.

10. The alloy fork slider has an exten-
slon serewed into it, the length anm
of the extension depending on the 1
of the maching. To remove the slider, the
extension must be taken off frst. Most
models have holes for the appropriaste
pm} wrench on the extension and, if this
tool 15 available, removal is a simple mat-
ter, If the peg wrench is not to be had,

ver, an altemative method is to fus-

ten a heater hose clamp to the extension

{at the bottom portion of the long chrome

lated extensions, if that is what you

ve); vise-grip pliers can then be |acrcl:|

on to the serew assembly of the clamp
and used to turn the extension.

Unscrew the extension all the way,
then take off the slider from the bottom of
the fork tube.

11. Remove the extension from the top
of the fork tube and also remove the oil
senl, paper washer, and flanged bush
{branze), in that order, from the top of the
tube as well,

12. The bottom bush (steel) is held in
place by u circlip and can be removed
after the circlip is taken off.

13. The damper tube can be disas-
sembled on Atlas and Commando mod-
els, if desired, by taking off the nut at the
top of the rod, the spacer, and the long
spring.

14. Insert a suitable mod through the
holes in the damper tube to keep it from
turning, and unscrew the damper tube
cap nut. Removing the nut at the bottom
of the rod will allow the slotted washer,
cup, and crosspin to be removed.

15. On Scramblers, the damper tube is
diassembled by taking off the bottom nut,

the brass seat for the damper valve, the
damper valve itself, and the crosspin. Re-
:r;mw.- the circlip and take off the plunger
sleeve,

NOTE: The oil groove is clusest to the
bettom of the rod when installed.

INSPECTION

1. Remove any rust from the exterior of
the fork tube with emery cloth. This is
most likely to form beneath the headlight
supports,

2. Make sure that the inside of the fork
tube is elean and smooth,

3. The Hanged (bronze) bush should
be a close but free sliding fit on the fork
tube. It must be replaced if excessive
clearance s noticed.

4. The oil seal and paper washer
should be replaced with new items if

ssible. The rubber lip of the seal must
e of eracks, signs of age, dirt, or cor-
rosion.

5. Check the damper tube and assure
that it is free of corrosion, foreign matter,
and has a smooth interior surface.

6. Muke sure that the damper rod is
not bent as might happen if it has come
lovse from the fork capnut during opera-
Haon.

7. Check the springs for damnge,

ASSEMBLY AND INSTALLATION

1. Thoroughly clean all companents
before assembly. Give all pieces a coat of
light oil.

2. Reassemble the damper tube com-
ponents if this has beeén taken apart:
crosspin eup, slotted washer. Secure the
nut at the battom of the rod, then fit the
assemnbly into the dimper tube and se-
cure the damper cap nut,

For Scramblers, the plunger sleeve (ol
groove closest to the bottom of the rod),
cirelip, crasspin, damper valve, valve
seat, and rod nut are fitted in that order.

3. Replace the fiber washer on the
lower cng of the damper tube and insert
the tube into the fork slider; secure it

there with the bolt and washer at the very-

bottom of the slider.

4. Fit the bottom (steel) bush and se-
oure it with the circlip, Be sure the circlip
is not deformed. Fit a new one il in
doubt.

5. From the top of the fork tube, slide

on the flanged bush, the paper washer,
and the oil seal. Be very careful when
sliding the il seal along the fork tube. It
is ndvisable to apply some oil to the seal
lip before refitting. Also, note that the
seal is installed with the spring side
{open side) facing the Hanged bush,

6. Take up the damper rod and fork
slider, which have been assembled as
directed above, and slip the internal fork
spring over the damper rod. Also, fit the
spacer and the nut. Be sure that the bev-
elled side of the nut faces the spring.
Sorew the nut all the way down to the
end of the threads of the (Inmper rod.

7. Take up the slider and damper as-
sembly and insert the spring into the bot-
tom of the fork tube. Carefully bring the
fork slider up over the lower and upper
bushes.

8, Place the extension into position
from the upper end of the fork tube and
use it to centralize and press the oil seal
into the fork slider. Hand-tighten the ex-
tension. Final tightening is best left until
the axle has been replaced, as this will
keep the slider from turning as the exten-
sion s turmed,

0. Replace the external spring (if fit-
ted) and the fork gaiter or dust cover.

10. Lightly grease the upper portion of
the fork tube and position it in the triple
clamps. The clamp nut on the lower tri-
ple clamp may be gently tightened to
hold the fork leg in place, il necessary

11. Refill the fork leg with the correct
wrade and quantity of oil.

12. Push up the fork leg to expose the
damper rod and replace the capnut and
washer. Tighten the capnut against the
locknut on the damper rod, then (loosen
the clamp nut on the lower triple clamp if
this has been tightened) tighten the fork
capnut all the way to pull the fork tube up
into its proper position. Retighten the
lower triple clamp nut. Replace the brake
lines (hydraulic). Torque the caliper
bolis to 30 fit Ibs.

13. Refit the fender and wheel,
Tighten the fork slider extension se-
curely.

Steering Head

The steering head assembly should 1
removed to lubricate the bearings at the
appropriate maintenance interval, or to
Inspect the condition of the bearings il

Front fork assembly (G]5CS)




normal adjustment procedures do not

take play out of the front forks.
NOTE: Latest Commnande models
have sealed steering head bearings in-
stalled and, therefore, the steering
head is not adjustable and should not
be removed except if{' damage is sus-
pected as after a collison.

EARLY MODELS

The following procedure applies
early models with adjustable steering
stem bearings.

Remaoval

1. Remove the handlehars, the in-
strument drive cables, und the light
wires,

2. Unbolt the headlight and let it
hang from the wiring hamess.

3. Remove the fork capnuts and re-
move the tach and speedometer.

4. Remove the front wheel
fender as previously described.
'ds. Remove the steering damper, if fit-
t

6. Remove the fork crown nut (this is
the large nut at the rear center of the
ufper triple clamp). Cive the upper tri-
ple clamp a blow from beneath with »
soft-faced mallet and remove it.

7. Support the forks and unscrew the
bearing mce adjuster nut; this is a sleeve
nut, Watch for the 18 ball bearings in the
upper rice.

8, Lower the forks and remove the as-
sembly from the frame.

9. The bearing cups in the frame ane
press-fit. They can be drifted out, if nec-
essary, using a short piece of stee| tubing.
The cups must come out parallel to the
housing, so move the tubing around the
cireumference of the cup while driving it
out.

10. The cone on the steering column
can be removed with a suitable chisel or
a screwdriver.

Inspection

1. There are 36 bearings in the steer-
ing head ussembly (18 in each ball race),
Be sure that all are present,

2. Inspect the bearing race surfaces for
ripples, eracks, rust, pitting, or signs of
wenr. The bearing surfaces should be
smooth.

3, Make sure that the steering column
is parallel with the top ends of the fork
tubwes.

4. Ball bearings are % in. in size. They

and

Adhisting the steering head bearings (pre-1971
modals)

\
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Checking steering head bearings for excessive play

must be in good condition and free from
any deformation.

Installation and Adjustment

1. Replace the cone on the steering
column and the bearing races n the
frame. A draw balt should be used to
press home the races. All traces of paint
or foreign matter must be removed to en-
able the bearings to be repositioned cor-

rectly.

2. Pluce 18 balls in the cone and in the
top cup on the frame, holding them in
place by embedding them in stiff grease.

3. Replace the dust cover, then thread
o the bearing race adjuster nut (sleeve
nut). This must be adjusted later, Make it
reasonably tight for now,

4. Replace the upper triple clamp and
seat it properly, Replace the fork crown
nut, but do not tighten it.

5. Replage the Font fender and wheel
assembly.

fi. Check the play in the front forks by
grasping the tip of the front fender, pull-
in ard, and feeling for play with the
other hand placed at the junction of the
upper triple clamp and the frame.

7. To adjust the bearings, loosen the
elamp nuts on the lower triple clamp (be
sure that the fork crown nut is also loose),
and tighten the sleeve nat with the ap-

priate wrench until all play in the
orks is taken up,

8. Retighten the clamp nuts and the
erown nul, Recheck the forks for play and
wlso see that they can be rotated from lock
to lock with no hlndln? or tight spats,

9, The remainder of the procedure is
the reverse of the removal instructions.

LATE MODELS

Late models feature two sealed ball
bearings which do not need lubrication
or adjustment. This type is easily iden-
tifiable since it has a large nut under the
lower triple clamp.

Removal

1. Remove the front forks.
2. Bend back the locktab und remove

the large nut under the lower triple
clamp. Remove the triple clamp, tapping
down with a plastic mallet while support-
ing the headlight brackets.

3. Tap the steering stem upward
through the bearings to remove the stem
and %r triple elamp,

4. bearings are a press fit in the
frame and are separated by a spacer tube,
To remove them, move the tube to one
side and drift out one of the bearings.
Remove the tube and repeat the proce-
dure for the remaining bearing.

Installation

1. Installation is the reverse of the re-
moval procedure.

2, When the triple clamps are in-
stalled, do not fully tighten the stem nut,
Install the forks, then tighten the fork top
bolts, stem nut, and lower triple clamp
l;:]l:s in that erder. Stem nut torque is 13

rs.

Rear Shock Absorbers

The rear shock absorbers are sealed
units and the hydraulic damper cannot be
serviced. They are adjustable for load
and this change is made with the nm-
priate “C" wrench. The adjuster preloads
the spring and tuming the adjuster in a
clockwise direction provides a stiffer ride
when needed (as when carrying two peo-
ple). Of course, both units must have the
same adjustment.

The springs can be removed by:

1. Removing the shocks (one at a time)
from the frame.

2, Compressing the spring sufficiently
to take put the two keepers at the top,

3. Removing the dust cover (if fitted),
and taking off the spring.

NOTE: Grating noises while in opera-
tion are usually eliminated by greasing
the inside of the dust cover Ev:fm in-
stallation.
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The rear shocks must have some play
on their mountings. 1t should be possible
to twist the shocks slightly to either side
and have them return 1o the center posi-
tion when released. IF the shocks are un-
able to move in this manner, remove
them and check the steel mounting
sleeves in the eyelets. The sleeves must
protrude from the evelet slightly, If they
do not, fit new sleeves.

When fitting shocks, tighten securing
bolts to 25 It Ibs.

On Mk 111 models, check that the bot-
toii of the right shock clears the caliper
mounting plate. Clearance can be in-
ereased by fitting a spacer behind the
shock mount.

Swing Arm

ATLAS

Hemoval

1. Remove the chainguard. Discon-
nect the final drive chain.

2. Remove the rear wheel and the
brake assembily.

3. Remove the baolts which attach the
hottam of the shock absorbers to the
frame.

4. Remove the nut and washer from
one ond of the swing wrm spindle and
tuke out the spindle from the other side of
the frame,

5. Push the swing arm forward, tum it
to one side, and take it out of the frame.

Disassembly

There are two bushes, separated by a
spacer. The bushes must be removed and
installed with u press.

Assembly and Installation

L. Pross in the new hushes.

2, Replace the swing arm in the framo.

3. Replace and tighten the shock ab-
sorber bottom bolts before tightening the
swing arm spindle nut

4. Tighten the swing arm spindle nut
il proceed with assembly in the reverse
of the removal sequence,

GISCS, NISCS

These scrambler models incorporate
two ailite bearings in a steel sleeve.

Remaoval

1. Remove the chainguard, disconnect
the chain, and unbolt the rear shocks
from the swing arm.

2. Remove the rear wheel and the

ke assembly,

3. Take out the cotter pin on the swir
arm spindle and press out the stee
sleeve. Remove the swing arm. Watch for
the two felt washers as the swing am is
removed.

Disassembly

Each bush must be pressed out in tum  The

with u press. Note that they are flanged.

Assembly snd Installation

L. The spindle diameter is 0,.990-0.995
in. The bushes are reamed, after installa-
tion, to 1001 in.

2. The steel sleeve is oil filled and this
is accomplished by removing the fller
serew in the fover plate and injecting a
heavy grade of oil until the cavity is
filled.

3. The remainder of the procedure is
the reverse of removal.

COMMANDO (1974 AND EARLIER)

The swing arm pivots on two Banged
bushes which are supported by the swing
arm spindle which passes through the
rear engine mounting plate,

Removal

1. Remove the threaded rod which se-
cures the end plates for the swing arm
hushes

2. Remove the lockbolt, in the middle
of the rear engine mounting, which se-
cures the swing arm spindle,

3. The spindle is threwded on the
right-side, It must be removed with o
in. bolt. Thread in the bolt and pull out
the spindle.

4. Remove the chainguand. Discon-
nect the drive ehain,

5. Remove the rear wheel and the
brake assembly,

6. Remove the bottom holts on the rear
shock absarbers,

7o The swing wrm can now be removed
from the frame.

Disassembly

1. Bemove the large O-rings and dust
covers from the swing arm,

2, Take out the small O-rings in the
recesses ol the bushing housings, then
support the ends of the swing arm prop-
erly and press out the bushes with an
arbor press,

Caomunmiado swing arm bashings (io 1974)

Inspection

In the event of a damaged or wom
swing arm pivol spindle, oversized units
are available. These are 0,005 in. larger
in diamseter than the stock wnit. The spin-
dle  bore deataner  should  be
0.0005-0.0020 in.

To kit the oversized spindle, the bear-
ings should be bored, in place, to
0.8807-0.8817 in.

Assembly and Installation

1. Place the dust cover over the hush,
recess in the dust cover for the lurge
O-ring should face inward,

2. Pressin the bushes, Again, an arbor
press is used.

3. Refit the large O-rings in the dust
covers and the small O-rings in the recess
in the hush housing.

4. The rest of the procedure is the re-
verse of that for removal,

COMMANDO (1975 AND IATER)

Removal

NOTE: New swing arm welch plugs
und felt pieces are required if the
swing arm is remoted,

l. Loosen the right-side shock ab-
sorber and pull out as fur as the circlips
allow.

2. Hang the bruke caliper from the
hook provided. Remove the rear wheel

3. Remove the right rear support plate
vomplete with brake, pedal, ummtmg.

4. Pry out the right-side swing arm
pivot weleh plug. Remove the felt

wilshers.

Connvianls vwing aven bunhings (105 and Later)

5. Remove the lower rour fender
brackets. Remove thoe oil filter and lines,
Remove the horm.

6. Remove the swing anm pivot pins by
removing the nuts and driving up [om
the hottom, Note the rubber plugs.

7. Remove the shock absorber bottom
bales,

8. Remove the swing arm spindle. To
do this, screw a bolt with u locknut into
the spindle (the main front mounting bolt
will work), and pull out the spindle. Dis-
connect the speedometer cable, Remove
the: swing arm.

Inspection

1. Check the spindle lor wear or scor-
ing. Inspect the bushes lor signs of wear.

2 Insert the spindle into place and
check for play. There should be none. 1f
play exists, the spindle and the bushes
should be replaced.

Disassembly and Assembly

I. Remove the left weleh plug.

2, Press out the old bushings,

3. To install new bushes, place the
sealing washer over the bush and press it
in fully. The bushes do not need to be
resmed after installation,

4. Pluce the felt disc into the recess of
the left-side boss after soaking it in SAE
140 oil. Tnstall the welch plug.

Installation

1. Soak the swing arm spindle lubri-
cating wicks in SAE 140 oil and then in-
stall ane into the left end of the spindle,

2. Place the swing amm Into position
with the bushes instulled and the left-
side felt washer and welch plug in place.




Norton

3. Carefully push in the spindle, not-
ing the two cutouts which align with the
cotter pins, When the spindle is inserted
about halfway, install the left-side cotter
pin. Then continue pushing in the spin-
dle until the cotter pin mates with the
cutout in the spindle.

4. Install the right-hand cotter pin.

5. Remove the bolt used to install the
spindle. Install the oil-svaked felt wick
into the night-side of the spindle, then the
obllssoaked felt washer, and install the
welech plug.

6. The remainder of the procedure is
the reverse of disassembly.

Frame

PRE-COMMANIX)

The rigid frame Nortons require no
maintenance in this area other than rou-
tine checks of the frame gussets and
steering lug for ercks if vibration is high
or handling poor.

COMMANDO

The engine and transmission ure
bolted rigidly together by the rear engine
mounting plate, The swing arm, instead
of being attached to the frume, is bolted
to this assembly, although it pivots in-
dependently in the normal manner. Now,
the entire engine-transmission-swing
arm unit is mounted in the frume at three
places by means of polymer flled alsorp-
tion units, These are located at the very
top of the cvlinder head, at the front of
the crankease, and above and to the rear
ol the transmission,

The absorption units must be as-
sembled properly il the system is to work
as the designers intended,

The front and rear engine mounting
units must be checked for side-play if
vibration oceurs.

NOTE: When checking the mountings,
1970 and carlier models may be sup-
ported on the conter stand. 1971 and
later modelys, however, must be sup-
ported with a crate or box on which
the lower frame rails can rest. These
maodels cannot be checked while on the
staned, xince this will put tension on the
imoran b inggs.

1974 and Earlier

FroxT MousTing

. For the front engine mounting, be
sure that the engine mounting bolt is
torgquaed to the correct value of 25 ft Ibs.

2. The total side-play of the front
engine mounting should be 0.020-0.025
in, If the side play is reduced, the mount-
ing bush will not function. Side-play is

Checking clenrance in the fromt engine mounting
(1674 and earliog

5. To remove the rear engine mount-
ing, the engine, transmission, oil tank,
and the swing arm spindle must be re-
moved.

6, The main mounting bush and the
rubber spacers are removed with an arbor
press. This is also true for the front as-
sembly, although this unit may be taken
out of the frame by itsell.

NOTE: If proper side-play cannat be
obtained, the engine mounting tube
may be partially collapsed and must
be replaced.

For other engine mounting problems,
refer to the following chart:

Vilimariom Maigs

Probivdel §"wmne

Kot brm

O-30000 Front Muunting OK, Rear Tight Remove 0.003 in, shim
THOO0-TO00 1 pra Roar Mounting OK, Front Tight Remove 0,008 in. shim
D000 1 jim Fromt mul Rear Mimntings Tight Remune 0,005 in. chim

4. To fit new shims, remove the nat on
the left side of the assembly, drive out
the balt fur enough so that the spacer and
the cap can be removed for socess o the
shim washer, and replace this with one
which will give the correct side-play.

5. Reassemble the mounting, torgue
down the nut to 25 it 1bs, and recheck the
sideplny,

RHean MousTiNG

1. Checking the side-play for the rear
mount is the same as for the front. The
value is 0.010-0.015 in, It chould be
checked on the right-side of the machine.

2. New shims can be fitted by taking
off the nut on the right-side und driving
out the bult far enough so that the spacer
and cup can be removed.

3. Replace the shim washer with the
one selected and refit the cap and spacer.

4. Torque down the nut (25 ft 1hs) and
recheck side-play,

adjusted by means of shim washers of -

varying thickness. These are available in
four sizes: 0.005, 0.010, 0.020, and 0,030
n.

3. If the engine plale is moved and
then released, the assembly should react
through the elasticity of the mounting
bush, 1f it does not, the shim washers are
too thick.

1975 and Later

The Lsolastic mounts on the Mk 111 are
similar to thoxe found on earlier modols,
although they incorporate an adjusting
device.

FrONT MOUNTING

1. Slide the dght-side guiter back to
give access to the adjuster and plastic
wias T

2. Push the engine as far as possible to
the right to take up all the slack in the
mounting. Hold the engine in this posi-
tion and check the clearance between the
plastic washer and the plated adjuster
collar. If the clearance exceeds 0,010 in.
(0.25 mm), adjustment will be necessary.

3. Loosen the mounting main bolt und
slide the spring clip clear of the holes in
the adjuster. Usw u thin screwdriver or u
suitable substitute and tum the adjuster
until there is no clearance. Then back ofl
the adjuster 1% holes,

Tsolustic mwountings (1974 snd cadien)




Acljusting clearance (1678 and later)

4. Tighten the main bolt to 30 f Ibs.
Clearance should be about 0.008 in.

{0,152 mm).
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Movnting vnit (1973 sod Lates)

ReEAan MousTING

. Slide the lef-side guiter back to ex-
]:mw the face ring and plastic washer,

2. Push the rear wheel as far as possi-
ble to the laft and check the clearance be-
tween the plastic washer and the plated
adjusting collar, Il clearance exceeds
0.010 in. (0.25 mm), the mounting should
be adjusted,

3, Loosen the mounting main bolt. In-
sert a small serewdriver or something
similar into the adjuster and tum it unti
there is no clearance. Then back it off 1%
holes. Tighten the bolt o 30 @t 1bs, Clear-
ance should be aboul 0,006 in, (0.152
mam,

Chassis Specifications

Wheel Bearings ( wim )
Front, lelt side
Front, right side
Rear, left side
Reur, vight side

Torque Wieneh Settings (It 1)
Engine Moanting Bolts { All)
e Brake Caliper Balt

s Wrake

Pl l-]Iu Steel backed, meolded

bl havvmbae] friction material
Paad Friction ares diam. { in.)
T thick
e distneter {1 )
Dise wiadth {in. )

ITxdDx 12
ITx40x 10
1Tadlix 12
ITu40x 10

25
25

165
0.37-0.38
1070
0.250-0 260




