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Genceral Specifications

Comemunedn 750 Comueniln 730 GisCs
Compeamiln 858 (Sincard} (Gl LT NISCS Feil
DIMENSIONS
Net Wedght [1ba) 422434 i a60 410 NA NA
Cronmil Cleamance {(In,) 8 f ;] 5 NA, NaA
Wheelbizse (in, ) 57 SiFY S N.A. N.A NA
Owverall Length (in.) L BT LT NA NA NA,
Cverall Width (in.) 20 26 20 20 26 20
Seat Wedght (in.) 41 al a1 N NA, NA
ENGINE
Displacenwnt {co) 528 745 745 45 745 745
Hore « Stroke {pim ) TinEg T4 ¢ 5B Tin g A« kO T3x A0 Tix 59
Compression Ratin 85:1 201 10;1 TH:1 7511 T85:1
Carlwretor { Amal ) 3z 030 w32 a8 Monobloe 380 Menobloe 930
or 930
Ignition Battery and  Battervand  Battery and  Magoeto Magneto Battery and
cull enil wnil entl
THANSMISSION
Chneh Type Dlaphragm,  Dinphragm,  Diaphiragm,  Dryvetype, Drev-type, Dry-type,
milti-plite  woulti-plate multi-plate ol H-pr;:tr maulti-prlate mulelplale
Coar Rotiow {1 1]
Firat 1120 12.40 124 1.8 1205 1285
Secomd 745 823 535 T HA40 H40
Thind 5.30 500 5.00 552 603 [iX15]
Fuourih 434 4.54 i 453 106 456
CHAINS
Rear i) Nxh Bl e 34 Wl B x OL3B0 s x 0380
(96 pitches) (98 pitchea) (98 pitches ) (87 pltches ) {97 pitches) [9F pitches )
Frimary Cin) N N 14 x 0,305 YWy [lli‘lu!! 15 x 0,305
(triple row ) (triple vow ) (triple sow) (78 pliches ) (70 pitehes } | 760 pitehes )
(92 pitches) (92 pitchen) (92 pilchies)
Camahaft (in.) %0283 A x 0225 Lxl2es Wx0285 Ay 0205 W x 0225
(3 pitches) (38 pitches) (38 pitchis)  { 4 pitches) { 8 pitches (35 pliches )
Mugneto (in. ) _ —_— — Hox iy .'IIJ.’;'! —_—
(42 pitchos) {42 pitches )
CHASSIS
Front Suspension Rodd daraparr liydralic forks on all
Ty Suspenaion Swing wrm and bydniulic daoped shook abserbers onall
Tire Size
Firomt 4,10x 19 4,10 19 41019 325510 12510 A5 19
Roar 1.10x 18 d10x 18 4.10x 18 400 x 16 100x 18 dopox ik
ELECTRICAL
Syutem Voltage 12 12 12 12 12 12

Generator

Alternator an all

NoA, Mot available

Maintenance

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

Lubrication

ENGINE

Qil should be changed every 2500
mile under normal operating conditions.
Change oil when engine is warm,

Use SAE 20/50 or SAE 30 "SE" if the
saverage temperature is above 32° F., and
ShAE 10030 or SAE 20 “SE" oil if below
thibs,

Checking Oil Level

1. Remove the seat, if necessary (as on
Commandos) to gain aceess to the oil 1ank
cap. Bemove the cap.

2. Start the engine and let it run for a
few moments uptil the sump has been
seavenged and the oil in the tank is at its
normal level as in pperation, You can tell
when the sump has been emptied, as the

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

3. Check the il level, On Commando
maodels, a dipstick is provided. The oil
level should not exeeed the “H™ mark, or
fall below the “L" muark.

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

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

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

Changing il

I. Let the engine run until it is warm,
then remove the seat (if necessury as on
Commando models) and the right side
cover (if fitted) to gain access to the tank
filler cap and drain plug respectively,

2. Drain the warm oil out into a suit-
able receptacle, On the 1970 Roadster,
the fAlier junction bolt must be removed
to drain the oil tank.

3. Remove the erinkease 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 1973 Commando 750 models,
only & small dmin plug is ftted to the
sump. On the 850 Commande, a large
plug with Rlter is htted along with a
smaller magnetic plug. This small plug
should be removed and cleaned when
the oil is changed.

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

5. Wash the filter thoroughly in a suit-
able solvent to remove all fmpurities




Dhvudn plisigs (850 shown )

trapped in it. Also wash out the plug itself
checking closely for metal particles,

6, Renssemble the filter in the plug
and replace. Tighten the plug firmly.

Commando only:

7. Remove the oil feed line ut the tank
by loosening the securing nut. Remove
the filter (held by a circlip) and clean it.
Let the filter dry before refitting it.

On some 1973 Commanda 750, and on
the 850 Commando, an automotive-type
serew-on cartridge oil filter is Btted to the
ail retum line, and is located behind the
gearbox. This filter should be removed
and  mepliced about every other ol
change.

Plice o drip pun beneath the filter o
calch any oil. Loosen the elump and un-
screw the filter, using a flter strap
wrench if necessary,

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

Pre-Commundo:

For the other models, the Iwetory did
not recommend removing the filter on
the vil feed pipe us just deseribed for the
Commundo for fear of cansing a leak at
this spot by breaking the seal. Instend,
the recommended procedure was to re-
move the ol tank completely and wash it

out with kerosene or another suitable gol-
vent,

a. Take off the metal oil pipe junc-
tion at the engine by removing the sin-
whe fastening baolt.

b. Remove all other hose connee-
tions to the oil tank such s the crank-
case breather, tank breather, ete,

. Remove the three or four bolts
which hold the oil wak to the frame
(depending an the model) and remove
the tank.

d. Flush the tank with the solvent
several times to assure a complete
cleansing job. Let the tank drain and
dry thoroughly hefore refitting,

It is not necessary or recommended o
perform this operation at every oil
change. It should be done oecasionally,
though, und for certain if the engine has
just been rebuile,

Caommando:

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 machine,

b. Drain the oil as described above.

¢. Take off the chain oiler pipe at
the point where it enters the felt car-
tridge by compressing the spring clip
and pulling the pipe away, Also re-
maove the oil tank breather and crank-
case breather pipes.

d. Unserew the front and rear oil
tank rubber mountings and remove the
tank by lifting it to clear the bottom
grommet and taking the hottom of the
tank out of the frame first,

e. Reassembly is the reverse of the
above procedury,

8. Occasionnlly check the Blter in the
oil pressure relief valve. To romove the
valve, it may he necessary to take out the
rocker oil feed banjo balt immediately
below it

9, Refill the oil tank with the correct
amount and grade of oil. Start the engine
and let it run for three minutes. Then
shut it off and let it sit for another two
minutes. Recheck the ail level and £l it
up as ltr!m!smr_\u
GEARBOX

The change interval is 3000 miles. Qil
should be warm when changing. Use
SAE 90EP when average temperuture is
above 32° F and SAE 30 when it is helow
this,

Checking Oil

To check the level of oil in the gearbox,
simply remove the oil lovel plug at the
vear of the outer gearbox cover, The oil
should begin to flow gently out.
Changing 0il

NOTE: The oil should be warm when

changing.

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

2. Remove the dmin plug at the bot-
tom rear of the gearbox and allow the oil
to drain out. Replace the drain plug and
tighten it fimmly, but aveid damaging the
fiber washer,

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

Gearbox plugs (all models)

tion cap. Add the oil stewly, as it is guite
thick and must drain through a drilling in
the inner cover to get to the gear comipart-
ment. When vou have added the correct
amount of ofl {Commando: 1.2 pints;
other models: | 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
besfore.

4. Replice the level plug and the in-
spection cap.

PRIMARY CHAINCASE

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

Checking Ol Level

To eheck the primary chaincase oil
level, remove the oil level plug at the
middle, lower portion of the chaincase.
The oil should seep gently ot the level
is correcl.

Chunging Chaincase Oil

1. Bemove the left-side tootpeg,

2. Plice n long metal tray or suitable
substitute beneath the chainease, un-
screw the central fixing bolt. or the
serews around the ehalnease cover as on
some models, and pull off the chaincase
cover just enough to break the joint and
let the oil escape.

3. Let the cover sit for a moment until
ws much of the oll as possible has drained
out, then remove the cover.

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

5. Bepluce the cover, remove the chain
mspection  cap, and add the cmrect
amount and grade of oil with the aid of a
small funnel, Cheek the oil level as be-
fore,

The primary chaincase for the Coni-
mando should be filled with 7 oz, of oil,
while on the other models, the correct
amount is4.5 oz

Never use any type of ail additive or a
thicker grade of oil in the primary chain-
vases inan effort to slow ar stop a leak, or
for any other rason, as these muy affect
the operation of the cluteh.

CAUTION: Do not auecfill the pri-

mary chaincase,
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FRONT FORKS

The vil should be changed every 5,000
miles (Commando), or 10,000 miles [pre-
Commando) and refillied with the recom:
mended grade in the cormect amount,

1. Remove the small drain screw at the
hattom of one furk leg, having a suitable
receplacle ready to catel the oil, Push the
hike ofl the center stand and work the
forks wp and down to completely duin ol
af the oil in the fork,

2 Allow the ail to drain for several
minutes; then replace the drain screw,
paying attention 1o the fiker washer to
wvold damaging it. Drain the other fork
Tog in the same manner.

3. The large hiller plug at the fop of

each fork leg must now be removed. 1
necessiry  [or your bike, remove the
handlebars for increased accessibility o
the plugs,

With the bike off the cepter stand,
reiiove ong ol th Bller plugs.

CAUTION: Do nof remaove both plugs

with the bike off the center stand, or

the forkys will collipse,

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

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

6. Put the machine on the center stand
o thit the spring and damper rod retract
into the fork leg, which they will do
when the forks extend.

7. Pour the correut nt of oil into
the fork leg. Atlus and Commando: 5 oz in
each leg: Servmblers: 6.5 oz in each leg

Oil st be alded slowly, 1t takes tune
lor the ofl to seep past the spring and into
the slider.

An alternate method to hasten Glling is
to cover the plug hole with the palm of
one hand and then pumg the Torks ap and
down slightly,

B.. After the oil has been added, push
the taehine off the stind agnin to expose
the damper md. Screw the fller plug
onto the rod as far as possible, then lock
the domper rod nut agninst it A little
thread locking compound can be used on
the filler plug threads, as this will ensure
that the damper rod does not come lnose
in operation.

9, Put the hike back on the center
stund and serew the filler plug into the
fork leg and nghten firmly, mepeat the
procedure with the remaining fork leg.

DRIVE CHAIN

The rear chain receives some lubriea-
tion from the oil tank by way of the tank
breather tube. On Commandos, a felt
reegnlator is incorporated (nto the tulse, A
lubricant developed specifically for mo-
torevelie drive l."llu'm. howoever, should
Ly wsesed it vepulior intervals,

GREASE NIPPLES

On all drum bmke miodels, grease nip-

ples are fitted to the oot and rear brake

am pivots. These should be lubricated
every 5,000 miles with no more than one
stroke of the grease gun o avoid getting
grease inside the drm.

Most models also need lubrication of
the rear broke pedul pivot and o fitting is
provided for this purpose. Grease the
pivot every 2500 miles,

At the samie interval, give s few shots of
wrease o the specdometer drive on the
rear whoeel.

On Commumdo models only, there is a
ulpple on the right side of the swing amm
bush housing. This should be attended 1o
e\:len 5,000 miles. Fill it with SAE 140
oIk

Ta chieck the swing arm of] level, re-
move the spindle locating bolt at the top,
center, of the swing arm pivot. Fill with
oil until it beging to come out of the bolt
hale,

CAUTION: Be sure (o use oif only; do

nit ti§e grease,

CONTACT BREAKER FOINTS
Battery and Coil lenition

Every 5,000 miles, when checking or
replacing the contact breaker points,
apply some grease to the breaker camamed
to the pivot posts.

At the sarme e, apply o small gmount
of light wil o the centrifugal advance
mechanism boby weights at their pivots.
The advance mechanism is behind the
breaker point plate.

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

Magneto Ignition

The cam ring in the Lucas K2F mag-
neto hustwo holes deilled inte it in which
are fitted very small fiber wicks which
hold and distribute oil, They are fed by
much larger pieces of fber beneath the
cam ring, Every 3,000 miles. add oll spar-
ingly to the cam ring face. Less often, the
cam ring may be removed after first re-
moving the center bolt, prving out the
points iud breaker plate, and very gently
milling out the cam plate. It must be
pulled struight out by hand. Removing
the cam ring will allow vou to oil the
fiber elements directly. Do it sparingly.

IF the wicks in the ring are missing, as
may lappen after many miles, the ring
onn be lightly greased lor the same por-
pose,

Also apply a drop of il o the breaker
point pival post

SPEEDOMETER AND
TACHOMETER CABLES

The speedometer and tachometer ca-
bles should be removed, cleaned, in-
spected, and lubricated with grease peri-
odically.

1. Disconnect the cables at the in-
struoments or the drive box.

2, Withdrmaw the cables, leaving the
outer housings in_place.

3. Clean the cables thoroughly in kero-
sene, then inspect them for fraying.

4. Completely coat the cables with
light-dduty grense except for the 6 in.
newrest the instruments

5. Heinstall the cubles as removed.

STEERING HEAD BEARINGS
Late Model Commanda

If the machine does not have a large
chrome hexagon nut at the top of the
steoring stem, it is the lalest design. The

fork bearings are therefore ball journal
type, bt pre-packed with grease at the

fuctary which lasts for the life of the mo-
torevele, These bearings need neither lu-
brication nor adjustment of any kind.

All Other Models

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

REAR SHOCK ABSORBERS

The Giring rear shock absorbers wre
maintenance-free sealed units and can-
not be disassembled. 1 a shock absorber
weeps oil, it must be repliced.

On some early machines, the upper
part of the spring might be greased if it
srates aguinst the metal dust cover,
WHELEL BEARINGS

The muamtenance interval for both
front and rear wheel bearings (s 10,000
miles, at which time they should be re-
moved, cleaned, inspected, packed with
the approved 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 modals.

I. Remiwve the clutch activating lever
inspection cap on the gearbox and the
clutch ndjusting screw cap on the primary
chaincase.

2. Rumn the eluteh cabile sdjuster all the
way down until there is slack in the
l;'ll.l'l]e.

3. Check the free-play of the clutch ac-
tivating lever in the ge X OULET COVET,
There should be about % in. of free
movement before the lever touches the
cluteh pushrod.

Cliteh adjuster lockmt (B) anvd sdjuster ()

4. Adjust, if necessary, by lonsening
the locknut on the ndivsting serew in the
eenter of the clutch hub.

5. Loosen the adjusting screw a few
tums until vou note the free-play in the
gearbox lever.

6, Screw in the adjusting serew until it
just touches the cluteh pushrod.

7. On Commando models, back the ad-
Justing screw off one full tum, then
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tighten the locknut. On all other models,
back the serew off Y2 to % of a turn, then
tighten the locknut

#, Mike sure that the activating lever
has the required free-play. Tuke up the
extra cable slack with the cable adiusters
at the gauwrhox or the handlebar, There
should be about % in. of free movement
in the handlebar lover before it engages
the clutch for pre-Commundo models,
This is measured boty vthe hand lever
and the lever holder, On the Commanda,
there should be betwdon ¥ia in. and ¥ in,
free movement between the cable outer
casing und the adjuster.

BRAKE ADJUSTMENT

CGommandos are fitted with cither an
hydraulic dise or 4 twin leading shoe
drum-type brake ut the front, and o single
leading shoe at the rear on pre-1975 mod-
els. 1975 and later models have a dise at
the rear wheel us well. Drum hrukes ae
cable-operuted on both wheels.

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

On all dram brakes, i the axle nut has
been loosened, the brakes must be cen-
tralized (o the drum before attempting
adjustment. This is done by applying the
brake hard with the axle nut loose, and
then tightening the ade nut while keep-
ing the brake applied. Then adjust the
brake as outlined in the following see-
tions.

Commando

Froxt, DRUM TYPE

1. Two adjusters are provided on the
front brake cablo: at the handlebar and at
the drum itself. Usually, the adjuster ot
the drum is used to compensate for wear
of the hmke shoes.

Adjust the brakes so that the shoes con-
tact the drom alter the handlebar broke
lever hus moved about 1 in. (measured al
the tip of the lever)

2. The angle formed by the cabsle and
the bruke plate lever should not exceed
90" when the brake is fully applied. 1Fit
does, it is probable that the shoes are
worn ta the point of replacement.

3. The link rod for the twin leading
shoe brake should be correctly set af the
fnctory, and does not require periodic ad-
justment, 1 the linkage has been disas-
sembled, or il new brike shoes are fitted,
reset the linkage by first removing the tap
clevis pin. Then pull the handlebir lever
until the brike shoe just contacts the
drim. Have un assistant hold the handle-
bar brake lever in this position. Push
down on the upper brake plate lever until
the birake shoe contacts the drom. The
tlevis pin holes in the link rod and the
lever should line up, if the bmkes are cor-
sectly adjusted. I not, loosen the link rod
lockaut, and serew the rod in or out so
that the holes line up. Tighten the lock-
nut. Insert the clevis pin and fit the ¢lip.
Adjust the birake with the brake plate ad-
Juster,

NOTE: The pins should be cheeked pe-

riodtcally and veplaced if they shoe

signs of wear, or braking effectiveness
will be roduced.

4. The front bruke is equipped with an

Adjnating tle brake roxd

nir spoup amid an outlet, hoth of which are
blocked off. The plites can be removed if
desired, but the wire mesh screens must
vomain in place.

Faost, Disc Tyee

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

s bpskew Ouied leva] shonld be Vs in. below the lip
of the reseovols

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

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

Redn, DrusM TYPE

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

2. When the mar brake is fully ap-
plied, the lever should not be past the 6
o clock posibion. IF it is, new linings are
necessary, The brake is adjusted with the
adjuster on the end of the cable. Allow
about 1 in. of pedal travel before the lin-
ings contact the drum,

3. Adjust the brake light switch after
adjusting the brake, Loosen the securing
serews and move the switch up or down
as necessary so that the hmke light goces

o 18 soon ns the pedal is depressed.

4. Be sure that the brake al returns
to rest against the stopper balt, and not
aguinst 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 TYPE

Check fluid level as outlined for
“Fromt, Disc Type,”

Pre-Commando

FrOXT AND REAn

1. Adjust the front brike cable to allow
about 1 in. of hand lever movement, mea-
sured at the tip of the lever, before the
linings contact the drm.

The angle formed by the brake arm and
the cable should not exceed 90° when the
birake is fully applied, or the linings are
probsbly worm to the point of replace-
ment.

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

3, The rear bruke, il rod-operated,
must be adjusted with the motoreyvele on
its wheels and the weight of a rider on it
Allow about 1 in, of pedal movement be-
fore the linings contact the dr,

4. In all cases the wheels should be
free to tum with no dmgging rom the
binike linings.

PRIMARY DRIVE CHAIN

1974 and Earlier

Op pre-Commanndo models, this adjust-
ment should be made when the engine is
at operating temperature,

1. Remove the primary chaincase in-
spection cap.

Prinary chabin ucinster Tocknits |A&CT and locking
bl (B)

2. Loosen the large nut on the adjust-
ment assembly on top of the gearbox.
Also, loosen the nuts on the lower gear-
bovx anoumting stud.

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

4. On other models: Back off the ad-
Juster nut on the right several tums: Then
tighten the nut on the left. The gearbox
will pivot to the left to tighten the pri-




CI5CS primary chain sdjuster balt (1), lockn (3),
and goarbox louk bl (5)

mary chain. Tighten the nut until the
slack is completely gone, then back it off
several tums 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, ¥2=% in.

5. Slowly rotate the chain and check
the slack wt several points. If the chaln
has « 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 chuin ddjustment hus
been altered and must be checked,

1975 und Later

An nutomatic chain tensioner is fitted
to the primary chain, so no adjustment is
NCESRary.

FINAL DRIVE CHAIN

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

L. Loosen the rear axle nuts. Loosen
the adjuster locknuts, Back off the rear
brake adjuster (dram bake).

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

3. Turn each adjuster an equal amount
until the chain is o bit looser than de-
sired.

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

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

6. Check that the bruke is not drag-
ging. On models with a rod-operated
brake, the adjustment will have changed
if the wheel was moved, Readjust the
brake us necessary.

CAM CHAIN

l. Caum  chain  tension  should  be
checked periodically. 1975 and later
models are fitted with a plug on the tim-
ing case cover to allow the lension to be
checked, On other models, the cover
must be removed to check the tension,

2, Carmeet cam chain tension s W-"1a
in. of total up-and-down movenient mea-
sured in the middle of the upper chain
run. Adjustment is by means of an adjust-
able slipper secured by two nuts.

Air Cleaner

1974 and Earlier

This is u Euper element on most mod-
els, although it differs for each type of
machine. Replace the filter paper every
5,000 miles or more often under dusty
conditions.

On motorcyeles like the Commando
with its lunger filter box, foam air cleaner
elements can be fitted as 1 replucement.
These ane superior to paper filters and

can be reused by washing them in sol-
vent and olling us per instructions. Fol-
low the filter manufacturet’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
squeceing dry. Then souk the filter in
mull.I:nr oil, squecze off the excess, and in-
stall,

Periodic Maintenance Intervals

Weekly
Chick Hre prissire
Exery bwn weeks
Check hattery dlectralyte Tovel
Evory 250 miles
Check engine ofl tank level
Every 1000 miles
Clipek privnary chiaineose ol level
Laghwdzsate and siljust ress chain
Luhricate all control cables
Adjust batly brakes
Chick gearhox ol level
Fovory 2,500 miles
Cheek timing and adjust contact bieaker points
Clean spark ph igE and st 4
Change pirmnny chaingise uﬁ‘ wnd check adjusts
mant
Cliwek cluteh ad jnstment
Change eagine oll
Chean crankease ofl flver
Clean, labrieate, and adjust rear chaln
Grease sear brake prdal phvot
Growse speedometer drive
Lailiricite contral eahles

Every 3,000 miles
Luhncaty magnoto cam 1
Clean wie filter [foam-type )

Everv 5,000 miles
Change geatliog ail
Charige oil in forke { Commanda )
Chrck stevring head boaring adjutment
Cllean contact bireaker pafnty
Lobrisate comtaet Breaker eam and outo ade

wamie i

Grease ke apiniles {one stroke of groase gun)
Check sl adjust valve rocker cleatancoes
Cheek aml adjit cum chnin
Replace alr Bller element [ paper-tipe)
1Hisasemlile aml edean hoth carbureton
Lubricute swing arm bushes { Commaneds )
Roplisee eartridge oll filtor

Every 10,000 niiles
Change ofl s front forks (pre-Commanta )
Bespack whoel bearings with groase
Cheek front and renr robher cogine motmtings
for die play ( Commando)

Maintenance Data

(L = L
Niacs, i85
Atlag P Fouthack Panslstye i Mider Infisthite
Fuel Tank ( gald a3 a5 a8 2.7, 2.3 @
3.0
Ol Tank (pis) 45 45 &0 6.0 .0 6.0
Uil (k=) 1 1.0 3 1.2 i2 12
Primary Chalricase { o] 45 45 7.0 7.0 70 70
Fronu Forks @ Leg (02) 50 65 5.0 50 50 50
Tire I'resvare { psi ) @
Front 24 a9 22 oo 20 22
Rear -1 | 24 4] b | H 24
Chisin Slack (in.)
Frimary Drive Loty U5 5 £ N 3y
Hear Drive 51 -1 5 8-t il %-1

p
)

@ T50—48,0; K50—7.3

iFor twomp ar nEh‘lILIl‘ll high-speed operntion, sdd 2 psi; front snd 4 pei, rear 10 given prosrec
i
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Recommended Lubricants

Engine wnd Pelmary Chali
Above 32 F
Below 38° F

Ceartun
Aberew 32* 17
Below 32° F

Frunt Forks

Swing Arm { Commandas)
Lirvase Fittlngs

Contral Caliles

Tach, Spredometer Cables
Whieel and Steering Head Bearings

SAE 20050 or SAE 30W
SAE 10730 or SAE 20%W
SAE KR

SALE 50

SAE 10-30 or SAE 20W
SAE 110

Witeeprool, nn'dllun-nr{ghl chassis grease

10500 et o)
(:n?lllil[ b lubpeime
Mulvlalenmm disulphide-hase lubeieant

Uqllbﬂul} i
Witerproal, miedinm-welght bearlng greawe

Tune-Up

NOTE: Common tunc-up procedures
are explained in detail in “CGeneral In-
Sformation,”

Valve Adjustment

NOTE: Valves must be adiusted when

the engine ix cold.

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

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

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

Adjusting e valves

The feeler gauge blade will be a slight
drag fit in a comectly adjusted valve.

4. Adjust, i’ necessary, by loosening
the locknut 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. Recheck the gap
atter tightening.

6. Tum the engine over until the right
intake valve is depressed, then adjust the
left intake valve.

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

Contact Breaker Points

MAGNETO IGNITION

The contact breaker points are located
beneath the magneto cover on the left-
side of the machine.

Remaoval

|. Loosen the kill-button wire knurled
nut at the magneto. This is attached to 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 ¢lear of its threads but
is still in the center of the contact
breaker. It can be used to "break” the
points ofl their tapered shalt by gently
levering sideways with the fingers.

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

Installation

Installation is the meverse of the re-
movil pocedure. Clean the new points
with @ non-oily solvent to remove the
preservative coating, Do not forget to re-
place the fiber washers on the pivot post.
Refer to the illustration for correct posi-
tion of various parts. Also, apply u drop af
oil to the post for lubrication. Note that
the points assembly has a key which must
fit in {ts slot. Set the gap upon installa-
tion. The ignition timing need not e re-
adjusted.

Cup Adjustment

1. Turn the engine over slowly until
the points are fully open. This should be
done with care. The points will be open
at two positions on the cam ring. These
points can be determined by looking at
the cam ring itself, There are two “thick™
areas. The points will be apen when the
contact breaker heel passes over these
points which are about 6 o’clock and 12
o'clock.

OB SECUMING
—— GCREW
FixED Cu’:"rﬁk:";
PLATE SECUR) PUSH-OH RETAIN ING
SCAEW - BING

Magmeto breaker pobints assembly

2, Looson the fixed contact plate se-
enring serew, then use o serewdriver to
move the Hxed contact plate to the correct
gap. Check the gap with the appropriate
{eeler gauge. It should be 0,012-0,015 in.

3. Tighten the fixed contaol plate se-
curing serew and recheck the gap.

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

CAPACITOR IGNITION

Capacitor ignition systems (or battery
and coll ignition) are found on 1967 mod-
els as well us on Commuandos, The earli-
ot muchines equipped with this system
had the ignition points located in n can-
ister behind the evlinder harrels and at-
tached 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
yet another system: Lucas 6CA dual

ints, individually mounted on the
sreaker plate, the condensers being re-
motely positioned, The points on this
later system allow each cvlinder to bie
timed separately. This system was used
on Commando models also up to 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 7505 (1873} and Com-
mundo 8508 use another type of breaker
point assembly, the Lucas 10CA.

Early 1967 Models

REMOVAL

L. Remove the ignition point cover.

2. 1 desired, the points assembly may
be vemoved us o unit to reveal the auto-
matic timing advance mechanism. Dis-
conneet the two wires from the snap con-
nectors;, remove the two serews which
secure the breaker plate and remove the
plate.

3. I replacement of the points anly is
desired, remove the two wires from the
snap connectors, relense the not which
halds the spring of each hreaker point to




Early battery=andecoll braker polnte and advance
e i e

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

4. Remove the pillar nut which holds
each breaker point onto the plate and
tuke away the points,

INSTALLATION

Installution is the reverse of the re-
nwwal procedure. Clean the new points
with a solvent to remove the preservative
coating. Be sure that all insulating
washers are o their proper paositions,
Apply a drop of oil to the pivor posts.

NOTE: When rofitting the contact

breakers, assure that the wires are con-

nected  correetly, The  gellme-black
wire attached 1o the top econtact

Breaker goes to the coll mounted on

the left rear frame down tube. Also,

the high teusion lead from thisv coil
goes to the drive side eylinder.

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

GAP ADJUSTMENT

I. Turn the engine over until one of
the breaker points is fully open,

2. Loosen the pillar nut which secnres
the breaker point fixed plate.

3, Use u serewdriver to adjust the gap
by prying between the fixed plate and the
contact breaker housing.

4. Using u feeler gauge, set the gap for
ench breaker point wt 0.014-0,018 in,

5. Tighten the pillar nut and recheck
the gap.

Late 1967 Models and Gommando 750
1o Engine No. 131257

These models utilize the Lucas 6CA
points wssembly, locited behind the cyl-
inders.

REMOVAL

L. Remove the points cover.

2. Ifdesired, the breaker points agsem-
bly may be removed as a unit to reveal
the antomatic timing advance mechanism
by removing the two large serews which
secure the breaker assembly plate,

3, To remove the points themselves,
remove the hesagon nut which secures
the wire and the contact breaker spring.
Be especinlly careful of the plastic insula-
tor sleeve and the fiber washer,

4. Remove the locking serew (D) and
tike off the Lireaker,

INSTALLATION

Installation s the reverse of the re-
moval procedure. Ensure that the insulit-
ing washers and insulator sleeve are cor-
fectly positioned. Smear the pivet post
with a bit of grense before refitting. Clean
new points with a solvent to remove the
preservative coating. When ftting the

BUA poluts assembly

point cover, be sure it is seated on the
rubber washer,
CAP ADJUSTMENT

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

2. Check the gap with the appropriate
feeler gauge, It should be 0.014-0.016 in.

3. 1F adjustment is necessiry, loosen
the locking serew (D) and tum the eecens
tric screw (C) until the proper gap is at-
tained.

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

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

Commundo 750 From Engine No.
131258 to 1972 Models

The points ure localed beneath the
cover on the timing case. This is also o
GCA breaker set and the procedure for se-
moval, replicement, and adjustment s
exactly the spme as deseribed in the pre-
ceding section,

Commundo 750 (1873) and
Commando 8§50

These models use Lucas 10CA points
assemblies driven off the camshalt.

REMOVAL

1. Remove the points cover,

2. To remove the points assembly
comnplete, remove the two large serews
which secure the breaker assembly plate.
The ignition timing must be set upon in-
stallation if the hreaker assembly plate is
disturbed,

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

plastic and fiber insulators at the termi-
il

4. Remove the two screws which se-
eure each set of points to the plate (€ and
D in the illustration),

INSTALLATION

Instullition is the reverse of the re-
moval procedure. Assure that the insulal-
ing washers and insulitor sleeve are cor-
rectly positioned, Smeur the pival post
with a bit of grease before refitting. Cloan
new points with a solvent to remove the
preservative coating,

CAP ADJUSTMENT

1. ‘Tum the engine over until the slash
mark an the point cam aligns with the
heel of one of the hireaker points,

2. Check the point gap, It should be
00140016 in,

3. If adjustmient is necessary, loosen
the points securing serews (C and D), and
maove the point with a small serewdriver
untll the gap is correct.

4. Tighten the two serews und recheck
the gap. Repeat the procedure with the
other points set,

Ignition Timing

It 15 essential that the ignition points
be in condition nnd  correctly
gapped before the timing procedure {s
unclertiken,

MAGNETO IGNITION
Adjusting Timing
L. Remove the left and right footpegs
und the tawhometer drive.
2. Remove the magneto points cover
after loosening the kill button wire nut
3. Place w pun beneath the primary
chuincase cover and remove the cover,

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

il will dribble out of the drilling in
the crankease, It ean be blocked off by in-
serting one of the cover screws.

5. Remove the spark plugs.
6. Remove the altermator rotor i
andl affix the timing disc to the enmkshaft.

B bty avsom sty
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7. The pistons must be sot o lop dead
center. Pluce vour thumbs over the spark
plug holes and kick the engine over
slowly with the kickstarter until compres-
sion is felt fn one ol the (:y[ilule:rs. Now
place u short drinking straw or u swizzle
stick into that spark plug hole and tam
the engine over using a wrench on the
rotor nut until the piston's highest point
hus been ascertuined. Work the pistons
up and down several times until you are
sure that vou have it right,

NOTE: There will be about 4 of

“toose” movement of the crankshafi

which will indicate TDC,

8. Attach o stiff wire muvwhere that is
convenient so that it points to “zero’ on
the timing disc.

9. Loosen the sell-extructing boll on
the timing advance mochanism until the
points cun be tumed freely

10, Using a small block of wood, or
suftabile substitute, lock the bob weights
of the timing advanee mwechanism in the
“full advance™ position.

11, Turm the wotor nut elockwise until
the pointer indicates 32° on the timing
wheel,

12, Pluce a very thin plece ol paper
(cigarette paper is good) between the
points and, tugging gently at the paper,
assure that the points are closed, trapping
the paper. Rotate the points with a
wrench on the center nul, maintaining
gentle pressure on the Paper.

13, The very instant the points begin
to sepurte, the plug will fire. With the
smiall wrench, hold the points ut the place
that the paper slips out of the points.

14, Turm the sell-extracting bolt on the
timing wdvance mechanism with your
] until it is finger tight, then tap the
balt head lightly wath a hammer so that
I'ilu' .uh'l.uu!t' ialf_-t:hulli'.lll wm ]m,-lt onleh
the tapared shaft,

CAUTION: A lighi tap is all that is

neeidod. Do not smack the bolt with

uny greal force,

Tighten the balt.

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

16. Belore reassembling the eompo-
nents, be sure to remove the block from
the timing advance mechanism. Check
the mechanism for free play.

NOTE; The corvect amount of tirming
udvanee v 32° of erankshaft rotation
which &5 equicalent to L3453 in. (8.69
mine) of piston travel. It ix possible to
wse this measurement if the head has
been removed, but it would be inaceu-
ratte Af an attempt s made (o measure
piston travel through the plug holes
due ta their angle,

Also, the point of separtion for the ig-
nition points cannot be determined witl
a test Hght due w the chumcteristios of
the magneto, & special ahmmeter, how-
ever, can be used if one is available,

CAPACITOR IGNITION

Piston position can be found either
with i degree wheel, or with marks on
the alternator rotor, depending on model.
The woment of point opening can be
ehecked in 4 number of ways, the easiest
being with o test lght or a self-powered
continuity light.

O later model mochines, “dynamic”
Hming by means of an automotive-type
strobe light is possible, and this method
is preferable o the “statle” methods,
sinee [t allows timing 1o be checked at
the rpm at which the engine usually
aperites.

Early 1967 Models

CHECKING TG

1. Remove the left lootpeg and pri-
muary chain cover, placing a pun beneath
it to cateh the oil.

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

3. Fit the timing disc onto the crank-
shalt and pluce the pistons at top dead
center, The left eylinder should be on the
firing strake, as indicatod by compression
in that cylinder as the piston approaches
top dend center and  Slearanee at both
valves at TDC.

4. The timing, when fully advaneced, is
32°, The advance mechanism is behind
the points and it is therefore easier to
check the timing in the unadvanced posi-
tion- This 1s fine on machines which have
not covered a larze number of miles. In
this ense, rotute the erankshalt elockwise
a few degrees past 8 us indicated on the
timing wheel, then tum it coun-
terclockwise. When the pointer indicates
8, the points for the left ovlinder should
just be beginning to open. Verify this by
using o test or continuity light.

For machines with this system which
have covered a large number of miles,
the timing should be checked in the full
advance position since the advance unit
stops may be worm., To lock the advance
unit into full advance position, remove
the bolt of the breaker com and use a
serewdriver to tum the cam elockwise
until it stops. Using this mithod, the
points should start o open at 32° hefore
top dewd center.

ApjustinG TivaNe

To set the timing, proceed as outlined
above. Loosen the two sccuring screws
which hold the contuct breaker plate and
move the plate in the needed direction
umtil the points for the lelt eylinder begin
to open ab the correct time. The plate is
moved élockwise to returd the timing,
connterclockwise to advance it

Be sure to check the timing on the
ather evlinder as well, If thore is a dif-
ference greater than 1° between the two,
p-l.r»itlml the breaker pluk' s as b .\|'llit
the difference.

Late 1967 Models and Commando to
Engine No. 131257
CHECRING TIMING

1. Remove the primary chain eover
ufter tuking off the left side footpeg and
the exhaust pipe, if necessary. Cateh the
ofl o u suitable container,

2. Remove the ignition points cover
and the spn.rk pll;gﬁ.

3. Remove the alternator wtor bolt
und fit the timing wheel.

4. Place vour finger over the right
spark plug hole and kick the engine over
until compression is felt in the eylinder,

5. Insert i short drinking straw or a

swizzle stick Into the plug hole and con-
tinue turning the engine over with a
wrench on the otor bolt antil top dead
center has been established. Rock the
pistons buck and forth o few times until
vou are sure that yvou have positioned
thewn at the highest point of their travel.
Check that the right-hund piston is on the
compression stroke by noting eleamnee
at both valves,

NOTE: There will be about 4° of

“loose”™ movement in the erankshufl

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

7. Using a piece of wire as a pointer,
position it anywhere that is conver
that it indicates “zero™ on the timing
dise.

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

8. Rotate the crankshalt backward by
turning the rotor nut clockwise several
degrees past the normal timing advance
as indicated by the degree wheel, This
will be elther 32° or 28" depending on the
madel. Tum the crank to about 40F hefore
TDC to assure that the points are closed.

9. Slowly  tum  the nut coun-
terclockwise until the timing wheel in-
dicates the correct reading. At this very
point the test light bully should react, for
they will commence to apen if the timing
i= gorrect.

10. Repeat thiz procedure for the left
cylinder.

ADJUSTING TiMING
If the points do not begin to open at the
corrpet Hme, reler to the illustration of
the BCA points assembly,

BCA points pesembly
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1. Loosen the two securing serews (A)
und tum the bruss eccentric screw (B)
until the points open at the correct time.

2. If the correct timing cannot be at-
tained in this manner, set the contact
breiker at aliout the middle of its adjust-
ment ringe using serew (B), then tighten
the securing screws,

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

4. Secure the two serews, Tum the
engine over 360° and adiust the other
points set as previously described, 1t
should not be necessary to move the en-
tiree breaker plate ogain, only the individ-
ual point set,

Commando Models After
Engine No. 131257

These machines have the pomnts as-
sembly mowited o the timing cise on
the right side of the camshaft and are fit-
ted 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 lor proper timing ei-
ther with the engine running or at a
standstil].

CHECRING TIMING

I. Remove the points cover and the
inspection plug from the primary chain-
s,

2. Hook up n strobe light in sccor-
dagee with the manufacturer’s recom-
mendutions,

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 indicatar plate.
(Each line indicates two degrees.)

4. Il no strabe light is available, the
engine can be checked at rest, Remove
the points cover and the inspection cap
on the primary chaincase,

5. Remove the spark plugs. Remove
the intake valve mcker cover. Rotate the
engine until the drive side (left) intake
rocker opéns and closes. This will pluce
the drive side cylinder on the Fring
stroke.

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

7. Connect a test light to ground and to
the terminal of the LEFT contact hreaker
(black/vellow primury wire) and rotate
the engine until the indicator plate on the
primary  chaincise reads 285 The test
light bull should react at this point as the
points separate.

8. Repeat the procedure to check the
timing for the right eylinder.

ADJUSTING TIMING

I. Proceed as ahove. If the points do
not open-at the correct time, reler to the
illustration of the Lucas 6CA or 10CA
points,

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

3. Rotute the engine 360° and repeat
the procedure for the other evlinder.

4. Be sure to remove the breaker cam
bolt and the oversized washer, replace
the standard washer, and tighten the bolt.
Make sure that the sdvanee mechanism
waorks freely,

IeximoN TIMING=WHEN TiMinG Has
BEeEN LosT

1. 1f, for any reason, the breaker cam
assembly his been removed Tron its shaft
(and this applies to all models equipped

with the GCA or 10CA points system), it is

necessary to align it in approximately the
correct position before timing ean be ac-
complished.

2. Referring lo iming information pre-
viously given, locate the drive side (left)
evlinder on its compression stroke, and
place the piston at 28° before TDC.

3. Place the hreaker cam assembly
onto its shaft so that the hobweight pivats
of the sutomatic timing advanee mechs-
nism line up with the point assembly
cover screw holes (see illustration), The
slot on the cam face (not the timing slash
mark, but the slot) will be wl approxi-
mately nine o'clock.

4. Set the ignition timing as previously
dexeribed.

Canrect loeation of tining advanes wnit

Carburetor Adjustments

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

IDLE SPEED AND MIXTURE

L. Tum the pilot air screws in until
lightly seatod, then back them out about
1% tums,

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

3. Remove one of the spark plug leads,
Keep the engine running on one cyvlinder
by turning in the throttle stop screw for
that ('ylin(l('l' until the engine mins, hul as
slowly as possible,

4. Tum the pilot air screw in or oul
until the exhaust pulse from the running
eylinder is smooth and even,

3. Connect the spark plog lead, rev ihe
engine a fow times to clear it out, then
disconnect the lend to the evlinder which

as heen adjusted.

6. Repent the previous procedure so
that the running cylinder fires as slowly
und evenly as possible.

7, Connect the lead. Both eylinders
will be running and idle speed will be

Concentric catliiretor throttle stop serew. (AY, pilot
air gevew (BY, wiain jot (C)wid needle jet (D)

very high. Back oul each throttle stop
serew by equal amounts until the desired
tdle spoed is reached.

8, Check that both evlinders are firing
evenly

CARBURETOR SYNCHRONIZATION

. Remove the air cleaner assembly.

2, Twist the thottle fully apen to lift
up the slides,

3. Position a mirmor behind the carbu-
retors or reach into the carburetor hores
with the thumb and index finger of one
hand.

4. Slowly close the throttle nnd wateh,
or feel, the slides as thev are being low-
ered; they should enter their respective
hores simultaneously,

5. I the slide positions ae unegual,
ruise or lower one lo mateh the other by
tuming the adjuster at the top of the car-
buretor,

6. Another check is to place a Fnger on
each carburetor slide when the throttle is
fully closed, then move the twist grip
very slightly, Both slides should begin to
Lift st the same time. Adinst as described
above il necessary.

THROTTLE CABLE ADJUSTMENT

On most models, the eable runs from
the twist-grip to o junction black, where
two shorter cables run to the carburctor
taps. One end of each cable is equipped
with un adjuster. These are locuted ot the
twist-grip and the curburetor 1ops.

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

Adjust the short cables so that there is
ns close to zero free-pluy as possible.
Check carburetor synehranization as pre-
viously deseribed.

After setting the frec-play wt ench
cable, start and warm up the engine.
Tumn the handlebars from side to side
and notice any variation in mpm. Wa varia-
tion oceurs, one of the cables is either in-
correctly adjusted (not enough free-play)
or 1% hinding somewhere along its rout-
ing,
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Tune-Up Specifications

Magman lpntien

Crpuicitin fghithos
i i aasiarado |

Cinmaneds
{dennlyat |

vy el
Vhtpnedard

Carhuretion

Refer ta “Fuel System™ for slamard carburctar settings

Vilve Tappit Clearance {eold)

Intake {in) LLUDE b, 10065 0, Exy 0,008

Exhauat (ln, } 0008 [0S 0.008 0.010
Tgritian

Spark Plug (standard )

Champion A5 NS NEY-NTY NTY

Plug Cap lin.} 0.0158-D 033 DL025-0.028 OL-0 025 0.023-0.025

Breaker Pokid Cap (in) 0Mz-nms nol4-nols ooLa-nonia 0.014-0 018

1gnition Timing ol 38 25" a8

(Il advagen ) BTDC

Engine and Transmission

It is important o vealize that although
the procedures for working on the Nortan
engine are applicable, with minor varia-
tions, to all models, the engine compo-
nents are ustally not interchangeable be-
tween Commands and pre-Commando
units, even though they may be similar in
appearance. Be sure thut the correct re-
placement parts are obtuined when nee-
essary.

NOTE: For engine component fnspec-

tion procedures, refer to “Engine Re-

buileding”™ under the Geneval Informa-
tion xenfion.
ENCINE SERVICE NOTES

1. On all models, the eviinder head
and eylinder can be removed without re-
moving the eéngineg from the fme,

2, The clutch and primary drive and
timing case compoanents are also accessi-
ble for service with the engine in the
frume.

3. All transmission components with
the exception of the left-side countershaft
{or layshaft) bearing can be serviced
withaut removing the transmission,

If necessary, the transmission itself can
be removed without disturbing  the
engine,

4. Most engine work requires only
standard tools and a tormuee wreneh. A va-
riety of pullers are needed,

To remove the Commando diaphragm
clutch, a special tool must be used for
sitfety 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 assembly requires removal
of the rear wheel and swing arm.

1. Remove the seat and fuel tank,

2. Drin the il fram the tank and dis-
connect the ail pipe junction (one halt) at
the engine, Some oil will come out when
the junction is removed.

3. Remove the spark plugs. I neces-
sary, as on late models, imbolt the {gni-
tion coil pack and hang it out of the way,

4. Disconnect the tachometer cable
at the engine.

NOTE: On varly Commuandos with the
tach drive box mounted on the outside
of the timing case, it is preferable to
remove the box itself rather than just
the colle, since it ts erlnernble 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 cable.

6. Remove the exhaust system.

7. Remove the small, engine head
steady plates. On models with rubbes
mounts here, loosen the mbber mount
nuts first. Remove the head steady plate
from the cylinder head.

8. Remove the gearshift lever.

fl. Remove the battery cover. Discon-
nect the positive terminal of the battery
to eliminate the possibility of a shart.

10, Disconnect the alternutor leads at
the suap connectars.

11. Remove the left-side footpeg and
the rear brake lever. Remove the primary
chaineuse cover and remove the alterna-
tor, clutch, sprocket, and chain, Refer to
“Clateh and Primary Drive.”

12, Disconneet the ennkeuse broather
[rom the engine.

13. Disconnect the ground wire at-
tuched to the bottom crankease stud on
the left-side, if fitted.

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

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

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

16. Kemove the rear crankease mount-
ing nuts and studs, lifing the unit to re-
move the bottom most stiud, Remove the
unit from the right-side of the frame.

Installation of the engine and transmis-
sion Is basically o reversal of the removal
procedure.

17, Place the engine in the frume from
the right-side of the motorevele.

18, Fit the three studs and nuts which
jHass thmllﬂh the rear engine mounting
and the crankease.

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

20, Insert the front engine mounting
holt and tighten the self-locking nut o
the correct torque setting. Tighten the
muts on the three rear engine mounting
stuels,

21. Continue reassembly in the re-
verse of the sequence described for re-
moval,

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

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

24, Check all nuts and  baolts  for
tightness before and after o short ride,

ATLAS

To remove the Atlas engine and trans-
mission us 4 unit, follow this procedure:

L. Remove the gas tank, diseon-
necting the fuel lines at the carburetors
and taking off the mounting nuts.

2. Remove the head steady hracket.

3. Remove the air cleaner and the
earburetors,

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

5. Unbolt the oil pipe junction at the
erunkease, Kicking the engine over a few
times after draining the oil tank und be-
fore removing the junction will minimize
the amount of oil which will dribhle out.

B. Remove the exhaust pipes and
muffers.

7. Disconnect the tachometer drive
{two serews hat the engine, I s advisable
to remove the drive rather than just the
cable 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 holt.

10. Remove the battery box.

11. Diseonnect the crankease and tank
breather hoses to the oil tank and remove
the tank (4 bolts).

12. Remove the ofl tank platorm.

13. Remove the clutch activating lever
inspection cap at the top left-hand side of
the trungmission, pry up the lever with a
suitable serewdriver {taking care not to
damige the edges of the inspection hole],
and remove the clutch cable. Serewing
the cuble adjuster all the way in makes
the job easier. Next, remove the adjuster
from the case.

14. Remove both footpegs, Pluce a pan
beneath the primary chainease cover o
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cateh the ol when it is removed. Remove
the lurge hexagon nut on the footpeg stud
and carefully tuke off the clivome cover
and the rubber washer. Pull off the chain-
case cover.

15, Disconnect the altemuator leads at
the snap connector.

16, Remove the cluteh pressire plate
by unscrewing the three spring sdjust-
ment nits. Thése are eylindrical and
have two small tabs on the face that bears
against the cluteh spring o prevent
loosening during opertion, Removing
the nuts will invariably sheer off the tals,
making replacement of the nuts advis-
able. IF vou must reuse the nuls on the
clutech, o knife blade or suitable substi-
tute can be pliced between the nut and
the: spring while removing.

17. Remove the clutch springs and
cups.

18, Bemove the main cluteh nut on the
transmission mainshaft and  the lock
witsher. Prevent the hub from tuming ei-
ther with the special tool or by applving
the rear brake with the transmission in
gear.

19, Bemove  the  three . nuats and
washers which secure the alternator sta-
tor to the stator housing. Pull off the
stitor,

20. Hemaove the nut which secures the
rotor 1o the crankshaft and remove the
rotor and its woodniff key., A small gear
puller is sometimes needed 1o take the
rator ofl of the shalt,

21. Disconnect the primary cham, The
clutel hub may require o special puller to
emove it from the transmission main-
shaft, espocially if it has not heen re-
moved before, 1o addition, the engine
sprockel is fitted onto a tipered portion of
the crankshalt und will definitely require
a puller. A smuller gear puller can be
used in place of the factory sprocket ex-
tractor. Be sure to remove the engine
sprocket woodrdl key

22, Remove the three screws which fix
the stitor housing to the*mounting plate
and the three serews fixing the plate (o
the crinkease.

23, Remove the nut which is found
dbout  halfway  between  the  engine
sprocket and the clutch which secures
the inner chainease hall

24. The inmer chainease half is also
secured by means of o tals by the nut on
the hottom transmission stind, Remove
this nut and take awiy the chaincase half.
Disconnect the final drive cham.

25. Procecding to the four bolts which
fasten the upper and lower arms of the
engine mounting plates Gust before the
swing arm), remove the lower bolts and
loosen the upper two,

26. Remove the two studs; twao bolts;
and their respective nuts at the front
engine plates,

27, Remove the two bolts which pass
through the center stand mounts and the
engine mounting plates. Lift the engine
and remove the front mounting plates.

28. Bemove the engine assembly from
the frame,

29, Installation is the reverse of re-
moval.

SCRAMBLERS
For engine service on Serambler mod-

els, note the following points:

1. The engine and transmission are
best removed as a unit.

2, The primary chaincase can be left
intuet during removal,

Refer to removal procedure for Atlas
maclels for initinl steps ifadditional infor-
mation is needed,

1. Prepare the engine and transmis-
sion for emoval in the munner outlined
for the Atlas, removing the gas tank, ex-
luust pipes and muofflers, air cleaners,
curbiuretors, oil from tank, and sump,

2. Remove the tehometer drive from
the engine, clutch cable at the transmis-
sion, oil junction, oil tank and erankease
breather pipes, and altermator connec-
hons.

3. Disconnect the rear drive chain.

4. Bemove the metal cover over the
trunsmission.,

5. Remove the upper front engine
mounting holts, Loosen, but do not e
move, the lower front mounis,

6. Remove the right side [oatpeg and
remove the rod from the left dide. There
are two spacers involved,

7. Unhook the conter stand spring,

K. Remove the left side rear engine
mounfing holts.

9, Raise the engine slightly to tuke
the pressure off of the lower Tont bolts
which wre still in place and remove the
nuts. Take away the engine plates,
watching for the spacer.

10, Lever the engine Torward and 1k it
up and out of the right side of the frime.

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

Before replicing the engine in the
frame, b certain that the loft side footpeg
is in its proper position sinee it cannat be
replaced alter the engine is bn the Fame.

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

13, Insertnlength of steel rod or o sait-
able screwdriver through the rear engine
plates and the frame to align the bolt
hales.

14. Lever the front of the engine up o
replace the lower small mounting bolt
and tighten the nuts ﬁrml‘l'.

15, Lower the engine and refit the
front und rear engine plate bolis,

16, The remainder of the installition
procedune s the reverse of the removal
procedure.

Top End

REMOVAL

The following procedure gives instrue-
tions for removing the lewd with the
engine in the frame.

L. Remove the seat and gas tank. Dis-
connect the spark plig leads, remove or
loosen the plugs; remove the exhanst gvs.
tem,

2, Remove the coil puck, if fitted.

3. On Commando maodels, remove
the head steady side plates, unserewing
the rubber mounting nuts first. Remove
the heatl steady plate from the head.

4. On pre-Comuumdeo models, unbolt

the head steady from the head and the
frame, and remove it

5. Disconnect the rocker oil

mpe on each side of the Lewd,

CAUTION: Each junction has. two

copper washers, A rug placed over the

spark plug hole is o good ides whon
removing the banjo bolts,

The tocker oil feed pipe muost be
placod outof the woy so that the hewd can
be removed. On models with neoprene
lines, this is not u problem. Eardier ma-
chines, however, are equipped with a
copper pipe to feed the rockers, This
pipe is only flexible to ncertain degree. Tt
can be bent out of the way, but tuke care
o avoid erimping it anywhere along its
length, The alternate method s to also
disconneet the pipe banjo at the emnk-
cuse wnd tom the pipe aside.

Remuove the exhaust rocker covers
aned the intake rocker cover.

7. Remove the nir cleaner, the carbu-

reetors, aned the manifalds.

8. On mugneto models, removing the

front spark plug lead is a pood idea.

NOTE: On Scrambler models, addi-

tional stepy must be iwken at this

point.

a. Remove all of the cvlinder head
niits and the bolt on the center of the
bead, This will leave only the four
baolts Oanking the spark plug holes;

Is. Bemove hath exhaust rocker spin-
dle retaining plates and remove the
spindles. This requires o 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
sume as that for other models.

feed

Cylivder Do tiahtening soguence: v the
anther when pemire g the bl

#, The evlinder head can now be
taken off. It is secured to the evlinders by
five bolts and nuts. First position the pis-
tons ut TDC. Loosen the bolts and nuts
wrachwally and in the wverse of the tight-
ening order shown, There are two long
nuts concealed in the fins which require
an expecially thin wrench o reach them,

As the last of the fasteners is loosened,
the head should begin to rise off its scat
slightly, dug 1o the pressure of the valve
springs, Il the head is not free after the
last of the fastenurs hos been removed, it
i% probably due to earbon build-up as on
engines with many miles on them oy
those with an oil buming problem. In
this event, place a block of wood against
the cylinder fins at the exhaust port (the
fins are strongest here) and fap sharply
with a hammer,

10, The head 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 itsell
which must clear, The mest important
consideration ut this point, however, is
the pushrods.

11, Straddle the bike. Lift the head
severnl inches off ity seat. Slipping yom
fingers. between the head and barrels,
push the four pushrods up into the head
as fur as they will go, They should only
protrude aboul two inches from the head.

12, Pull the head straight up as far as
possible and tilt it backward and o one
side until two of the pushrods elear thesir
tunnel. Then tillit to the opposite side so
thut the other two are clear. After both
sets are out of the tunmels, the head can
bz tuken out to one side.

NOTE: The pushrody are of two
tengths. The longer ones activate the
intake rockers. Thase are placed clos-
w8t o the center of the harrely, Be cer-
tain they are eorrectly located wpon
reassembly.

13. The barrels can now be removesd.
Loosen all nuts securing the harrels o
the crankcase. There are nine ol them,
wxcept on the 850 Commando which has
four allen bolts. These should e re-
moved first,

Remove the nuts af the front of the bar-
rels, The others st be loosencd as
much as possible until they hit the cool-
ing fins. Lift the harols as much as vou
cun, then loosen the nuts again. Continue
until the nuts can be taken off of the
studs.

Az soon ns you have rwemoved the nuts,
remove and necount for all washers. Be
sire that none are left on the barrels, or
one cin easily fall inte the crunkcase
later.

14. Lift the barrels clear of the crank-
case. Ordinarily, the pistons will ride up
with them if the trmnsmission is in Neu-
tral. As soon us there is enough room to
do so, place a clean rag between the bar-
rels and the crankease covering the stucds.
This will cateh any pieces of broken pis-
ton ring, if there is one, and will lessen
the chances of the pistons damaging
themselves on the studs as the barrel fs
pulled off

CYLINDER HEAD
Maximum allowable warpage across
the mating surface is 0,002 in.
ROCKER ARMS
Removal

1. For each rocker arm, vomove the
rocker spindle retaining plate assembly.

Rowkar spindlo netaining plave assembly

This consists of an outer plate, a gasket,
an inmer plate with two tabs to engage the
slots of the roeker spindle and assure it
maintains its position, and another gas-
ket, Each element in this assembly is dif-
ferent. Note cach position carefally.

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

2. The rocker spindle is pross-fit on
the eylinder hewd. First note the position
of the slots in the spindle end. Removal is
made much easicr, and there is less
thanee of scoring the spindle or the head,
il the head is heated first. Ideally, the
head should be pliced in an oven and
heated to not mare than 100° C (212° F),
In the case of the Serambler models,
where the qumry recommends removing
the exhnust rocker spindles prior o re-
moving the head (engine in the frame), a
propane tarch can be used, with caution,
to heat the aren wround the spindle very
gently,

The spindles must be removed with a
puller. They are threaded internully to
wccept special ool no, 064298 for lute
models. Earlier units could accept the
pre-Commando evlinder head bolts (%is
in Wi, To remove the spindles, a bolt, a
locknut, und a short steel sleeve (or pre
Communds cluteh spring cup), can be
used us puller, Thread the locknut must
of the way up the bolt, then insert it into
the sleeve or spring cup. Screw the bolt
s far as lmﬁsihie into the spindle. Tight-
ening the locknut will draw the spindle
out ol the hiead.

=

The otl hole 1 the spindle muost face AWAY
FROM the center of tha bwad

4. The rocker arm is Hanked by a
spring wusher, fitted on the cide closest
to the center of the head, and « plain
thrust washer on the opposite side. Be
pesitive that both are sceonnted for. The
thickness of the plain thrust washer
should be 0,015 in.

NOTE: The exhaust rockers cun be

taken divectly out of the head after

pulling out the spinedle. The intake
rockirs muat he turmed upside down
and then removed on older models,

fi. The ball end is press-fit in the
rocker arm. To remove it, support the
rocker arm on an appropriale surfice to
prevent damage to it, then drive the ball

shalt out with o drift. The rocker arm hos
w drilled oil passage (vom the spindle to
the ball end to lubricate the ball and
pushrod cup. Make sure that this passage
is clear: Also, noto that the ball shaft's oil
hole must line up with the oil drilling in
thee rocker, To roassemble, press the ball
shafl into position us Far s possible, A
standird beneh vise lneed with wood will
do the job.

Installation

The rocker arm assembly muost b in-
alled correctly or dumage to the compo-
uts will result,

L The meker spindle must be located
so that the slots on the outer end are
HORIZONTAL; the oil hole on the
spindle must fice away from the center of
the head.

Focker arm spille spring wind thrnst washor instal-
Litieany

2. Fit the spring washer, the rocker
arm, and the thrust washer in their proper
locations, Remember that the  spring
wiisher is closest to the center of the evl-
inder head,

3, Heut the head, as was done on re-
movid, und press in the spindle. Make
sure that the spindle slots are horizontal
to engage with the tabs on the spindle
locating plate. Also, cheek to make cer-
tain that the spindle i just below fush
with the gasket face on the evlinder heaid.

4. Fit the spindle locating plate. The
correct order, from the head out, is:

IIL Paper gasket with large center
e

b, Plate with locating tabs

¢, Paper gasket

d. Pluin oval plate

e Two fixing bolts

IF il leaks from the locating plate as-
sembly, itmay be due (o the spindle pro-
truding even slightly from the head, or
the plates themselves may be warped. A
late modification lis been the fitting of
coppier washers heneath the plate bolts
(Part No, 063129). These may Inre fitted to
all provious models,

VALVES AND VALVE SPRINGS
Removal

1. Take out the stud for the intake
rocker gover if you are going to remove
the intuke valves.

2, Using the valve spring compressor,
compress the springs far enough to re-
move the two tipered valve keepers (col-
lots) and release the spring,

3. The valve collar, inner and outer
springs, spring seat, and heat insulating
washer can be removed. Keep each as-
sembly separate so (hat the components
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can be reassembled together and in their
original location,

4. Remove the oil seals from the guide,
If fitted. Remove the valve

5. Intake valves are larger than the ex-
haust vilves, so telling them apart is no
problem. The Commando valves, how-
ever, are about 0,07 in. longer than those
found on previous models, with o corre-
sponiling 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.

Commando valves cannat he fitted to o
pre-Commando engine. The pushrods for
Commando and pre-Commando models
are in no way interchangeable.

6. Check the valve spring free length,
for hoth tnmer and outer springs, against
the figures given in the technical data. Tf
the measured length is less than 0,187 in,
from the standsard value, the spring must
be replaced. Note that valve springs
should be reploced as u set.

Installation

NOTE: The valve springs aré progres-

sively wound, and ave installed 1with

the close coils tawards the ealineler

Jeaed,

L. Put some clean ol on the valve stem
an place the valve in the guide.

2. Refit the valve seal, if so equipped.
New seals must always be used,

A Replace the heat insulating washer
in its seat, then, the valve spring seat, the
springs (elose cails against the head), and
the spring collar.

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

VALYVE GUIDES
Removal

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

AllL 750 models have a llange around
the guide which rests against the surfice
of the head when the guide is installed.
The B850, however, has a spring clip
around the wuide which sccomplishes
the swme purpose,

Valve guide to valve stem clemanee is
0,002-0,004 in.

I. To remove the waides, strip the
hesad of valves, springs, rocker anns, ehe.

2, Heat the head ona hot plate or (nan
aven, This I essential as the guides are
foree fit in the head and any attempt to
drive them out without heating is sure 1o
mesult in either o broken puide or a
seuffed or enliurged guide bore. Do not
Disat the hewd in excess of 2000 C.

3. Use a drift to drive out the guides.

I the guides are broken, or have w great
amount of carbon build-up as in the case
of the exhaust guides, some difficulty will
be encountered in removing them. 1f this
is the case, use a chisel to break off the
lower portion of the guide which pro-
trudes into the port.

This  operation  should be an
emergency  econrse  undertaken  only
after the standard procedure has been at-
tempted.

Instullation

I. To replace the guides, again heat
the head to 2000 C. The guide must be ac-
curately inserted in the bore so that the
valve can seat properly, To accomplish
this, tuke the valve, which will be used in
the port on which you 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 daft 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
(L3135-0.3145 in. Use the appropriate
ream after installation.

NOTE; The newer Commando 750

have been fitted with oil seals on the

intake guides to efimingte the ol burn-
ingz which was @ problen on some mo-

torcycles. The guides are grooved o

aeoept these seals which must ool be

fitted on the exhaust side. These guides
are identical in other respects to the

privions units, so rhrmging arer to a

seal-type s possible, if so desired, by

simply veplacing the old guides with
the new unity,

The 850 is also fitted with oil seals
on the intake valve guides, although
this puide differs from the sarlivr one
heing fitted with a circlip instead of a
Hanged. In both cases, the oil seals go
on the intake side only.

Oversized outside diameter guides are

available, if needed, in the following
chzes over stundard: 0,002 (n., 0005 in.,
0.010 in., und 0015 in.

TAPPETS
Remaoval and Installation

1. The tappets, which are located at
the front of the cvlinder block, can be
checked in place, or removed by cutting
the safety wire and taking out the two
SCTEWS,

The tappets will come out along with
the keeper. Note its position lor installa-
tion.

2. ‘Since tuppets are machined m pairs,
it is imperative that they be kept
together. If either is damaged, they must
e roplaced in pairs:

3, Grinding or finishing of the stellite
pad which contacts the camshaft 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 battom) must face the [ront of the
engine. Use sufety wire after tightening
the screws.,

CYLINDER

l. Measure the bore at the top (% in.
below the lip), middle, and battom in tweo
directions 907 wpurt.

2. Rebore the cylinders if the dif
terence between the largest and smallest
af the meisurements is 0.005 in, (0,13
mum) or greater, or If any of them is 0,008
in. (0.20 mm) greater than the standurd
bore digmeter specification.

3. Pistons for 7505 are available in four
oversizes i increments of 0.010 in. and
0.010 and 0,020 in. for the 850,

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

PISTONS AND RINGS
Removal

NOTE: Mark the pistons “L" or “R"

and the front or rear to facilitate in-

stullation.

1. Remove the piston pin cirelips.

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

Inspection

1. Ring side
(1.0015-0.0035 in.

2. Ringend-gap should be 0.012-0,013
in. Replace the rings if the compression
ring gap execeds 0.014 n,

On mulii-picee oil rings, the rails may
have an end-gap of 0,010-0,040 in.

Installation

1. The design of the piston rings las
been changed several times over the
vears, The top compression ring s
chromed on most models, or red-coated,

NOTE: Do not romove the red coating

if present,

2. On late models the lower compres-
sion ring is tapered, while on others it
may be stepped. Be sure the rings are in-
stulled with the “Top” mark facing up-
wards, Stepped rings are installod us il-
lustrated.

clearance  should be

___ PISTON CROWN
1 UPPER COMPRESSION RING
— [ LOWER COMPRESSION AING
£ OlL AING

Comrect fnstallation of stepped compression ring

= L | —
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Threesplece ofl rng matallation

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

4. Fit the pistons to the wds, using
pew circlips, The rounded ege of the cir-
clip, where applicable, must fnce the pis-
ton.

Be sure the pistons are correctly fitted,
830 madels have the crown stamped
“RH™ or “LH" and the “EX’" murk must
face the tront of the engine,
= (;-"l E“ e o0
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Piston installation (750)
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750 Models huve valve cut-outs, The
exhaust vilve cut-out s closer to the edge
of the piston and must be positioned to-
wards the front of the engine,

ASSEMBLY

L. Install the cylindors. Tighten the
bolts or nuts in a cross pattern until the
correct lomque is reached.,

k2N

e
M [ T

} 12 |

Fiston stand dimensions

On 750 models, 20 ft 1bs for the two
small nuts and 25 it Ibs for the others.

On 850 models, 30 # 1bs for allen bolts,
25 fi Ihs Tor the front nut, and 20 fit Ibs for
the others,

2, Place the pistons at top dead cen-
ter.

3. Place the four pushrods up into the
head as far as they will go, as described in
“Removal.” The longer pushrods are to
he positioned ¢losest to the center of the
head.
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.

3. Let the pushrods drop into their
tunnels and make sure that they ane prop-
erly fitted into the tappet cups,

6. Lower the head onto the barels,
The upper end of the pushrods must now
fit with their respective rocker arm ball
ends,

CAUTION: On Secrambler madels 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 s an operation
requiring  extrome  caution lest  the
washer or spring drop out of reach. It
is prohably wise to replace the rocker
arm now, before bolting down the
head.

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

8. Looking through the exhaust and
intike 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,

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

10, Tighten all of the cylinder head
bolts and nuts in the order shown, Tight-
ening should be done in increments of 5
R Ibs.

11, Adjust mocker clearances us de-
seribed in “Tune-Up,”

12. The remainder of the assembly
procedure is the reverse of that given for
disassembly, Before starting, squirt some
clean engine oil into the pushrod tun-

Cylinder head tightening sequence

nely, the rocker spindles, and the valve
stems.

13. After the engine has been warmer
up, allow it to cool and retorque the head
bolts and nuts, After the engine is cold,
readjust the valves.

Clutch and Primary Drive

COMMANDQO 1974 AND EARLIER

Disassembly

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

2. Disconnect the alternatar wires at
the snap conncetors. Unbolt the stator
and pull the wires (carefully) through the
inner chainease hall,

3. Remove the sleeve nut and the
lockwasher which secures the alternator
rotor to the erankshaft. Remove the rotor,
using o gear puller if needed, and take
out the woodruff key, Use o pair of pliers
if it is tight.

4, The triplex chain is endless variety
and, therefore, the engine and cloteh
sprockets and the chain must be removed
simultuncously,

CAUTION: The cluich can only be re-
moved with the aid of a special tool
and it is dangerous to ultempl to do so
without it

5. Loosen the clutch adjuster nut and
remove the adjuster serew.

6. With the special eluteh compressor
tool (Part No. 06-0998), screw the center
balt of the tool into the diaphragm spring
center. Tighten the nut on the tool's
center holt until the dinphragm spring is
free to turn in the clutch sprocket. Stop at
this poinl.

Uistrg spoial 1ol to compress disphmgm spring

7. Remove the large cirelip which re-
tains the dipphragm spring (there is a
groove provided to muke removal easier)
and take away the spring and the tool
together.

B, Remove the nut and washer which
seeures the eluteh hub to the transmis-
sion mainshaft; it is necessary to stop the
clutch from turning so that this nut can be
broken loose, Use the clutch hub tool
(Part No. 06-1015) or a suitable substi-
tute. Alternately, put the transmission in
gear und apply the rear brake to remove
the cluteh nut.

Caommundo cluteh mwmhly

9. Remove the engine sprocket fom
ite tapered shaft. Tt is press-fit here and
must be removed from the taper with a
special tool. The procedure here is to at-
tuch the extractor to the sprocket and,
after tightening the center bolt, rmp it
once with a hammer, This should break
the sprocket off the shaft, IF necessary, a
small gear puller can be used instead.

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

I mecessary, @ special ol is availuble
which screws into the center of the clutch
to ald in removing it from its shaft. It
might not be necessary if the clutch has
been removed belore.

After the assembly has been taken out
af the chainease, remove the engine
sprocket woodrulf key.

Inspection

1. Maxtmum allowable plate warpage
is 0,012 in. (0.3 mm),

2. Although it operates in the primary
chaincase which contains oil to lubricate
the chain, this elutch is the “drv™ type.
The 750's friction plates must have dis-
persal grooves to get rid of any excess oil
which acenmulates on them. It may be
necessary bo cut these grooves if the plate
does not have them, Four dispersal
grooves spaced 90° apart should be suf-
ficient. On the other side of the friction
plate, cut four mare grooves ofiset 45" in
relation to the first set and ulso spaced at
90"

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

3. The cluteh huly runs on o bearing fit-
ted into the cluteh sprocket und located
with cirelips. To remove the clutch bear-
ing:

w. Take out the small circlip which
holds the eluteh hub with sleeve exten-
siom,

h. Press ont the cluteh hub;

c. Take out the circlip bearing (the
large one);
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Commamdo cluteh benring ussembly

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

Check the bearing for smooth, ef
fortless rotation. 1f the bearing is hulting
or rough, or if there is any play between
the outer and inner mces, replace it

Assembly

1. Assembly is the reverse of disas-
sembly,

2. First install the cluteh and engine
sprockets without the primary  chain.
Pluce u straightedge across the sprockets
to check that the chain line is teue. If ad-
justinent s necessary, add or remove
shims behind the clutch sprocket,

3, When  installing  the  assembly,
tighten the cluteh nut to 70 & lbs, and the
enging (rotor) nut to 80 [t Ihs.

4. After installing the altermator stator,
check thit the gup between the stator and
the rotor is even all the way around, The
gap should be about 0,010 in. If the rotor
and stutor touch at any point, or if the gap
is obviously not equal st all points,
Ioosen the stitor mounts and try to move
it to even put the gap, If this is not pos-
sible, check lor bent mounting studs,

COMMANDO 1975 AND LATER

Disassembly

1. Disconnect the electric starter ter-
minal, Engage First gear. Remove the
two bolts from the left footpeg mounting
"I’!.'II:.'ZI'.

2. Remave the primary
druin bolt to drain ofl the oil.

3. Place o luge pan beneath the
chaincase to catch any residual oil when
the cover is removed. Remove the pri-
mary chaincise screws and the eleotric
startor locating screw, and remove the
cover. Tap the cover with a plastic mallet
or the like to free it if stuck.

4. Remove the gearshilt cross-shaft,

5. Apply the rear bruke and remove
the alternator rotor nut and the fan dise
wisher behind it

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

7. Remove the alternator rotor, The
ratar is keyed to e cnmbshaft. If it re-
sists, use a small gear puller or pry it ofT
with two  screwdrivers. Remove the
woodmiff key and any shims fitted,

8. Remove the alternator
mounting plite,

9. Remove the reduction
sembly, sleeve, and washer.

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

L. Remove the small primary chain
tensloner nut; then the two remaining
niits, and remove the tensioner, The ten-

chaincase

stator

HOAr s

Cliecking alignment of sprocket and clich

sioner plungers mngt femain in their
original bores so murk them before re-
moval.

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

13, With the special eluteh compressor
tool (Part No, 06-0999), serew the center
Lalt of the too] into the diaphragm spring
center, Tighten the nut on the tool's
center bolt until the diaphragm spring is
free to turn in the eluteh,

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

15, Bemove the nut and washer which
secures the clutch hub to the transmis-
sion mainshaft. It is necessary to stop the
clutch froon tuming so that this nut can be
hroken loase. Use the cluteh huly tool
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(Part No. 06-1015). Alternately, apply the
rear hrake after putting the transmission
in gewr to remove the cluteh nut.

16. Break the engine sprocket off its
shalt. The shaft is tapered, and the
sprocket must be removed with the S
cinl extractor, A small gear puller can alsa
be used.

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

Inspection

Refer 1o "Commando 1974 and Ear-
lier™ for inspection procedures,

Electrie sturter drive and reducting assembly




Assembly

1. Ifthe {nner ehaincase has been ne-
moved il must be refitted so that the
trunsmission shalt is perpendicular to the
oil seul. Check alignment before bolting
up the case.

2. Fit the clutch shaft cirelip and the
spacer, with the recessed end toward the
transmission. Install any spacers which
Wi Hl.ll_-,ii, aud  install  the cngine
sprocket and eluteh hub and check align-
moent as outlined under “Comumandao
1974 and Earlier,”

3. After checking chaln alignment, fit
the lurge starter gear, then the clutch,
sprocket, andprimary chain logether, Be
sure the engine sprocket is pushed onto
its shaft as far as possible.

4. Tighten the cluteh nut to 70 it 1bs.

5. Install the elutch plates, first fitting
a [riction plate, then a stee] plate, and al-
teernating until fitting the last (iron) plate.
Fit the diaphragm spring with the tool at-
tached, and the large cirelip. Remove the
eluteh tool,

. Fit the cluteh adjuster and locknut.

7. Install the thrust collar into the
engine sprocket pecess with the small
vnd feing outward.

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

8. Install the lirge starter gear and
bearing over the hardenod sleeve and in-
sert it into the assembly

10, Install the chain tensioner. 1 the
plungers have been removed from their
bores, add some oil before relitting.
Tighten the nuts gradually, torguing the
S dn. nots to 128 1bs, andd the Y in, nuls
to 5 ft Ihs. Use thread locking compound
om these nuts. Do not c:vt'rlightmm

11, Fit the overload deviee.

12, The remainder of the procedure is
the reverse of disassembly. Rotor nut
torque {s B0 ft Ibs. Check that the air gap
between the rotor and stator is about

0,010 in, all the way around,

PRE-COMMANDO
Disassemhbly

1. Bemove the leftside [ootpeg if
NECessary,

2. Disconnect the alternator leads al
the snap-connector.

3. Remove the large hex nut which
secures the chaincase cover (or the
serews around the cover on Seramblers),
Pull off the chaincase, allowing the oil 1o
drip into a suitable pan.

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

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

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

Pre-Commanda clutth pssembly

7. Remove the clutch 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-
migsion madnshalt,

NOTE: It is necessary to stop the
cluteh from turning so that this nuet
can be removed, You can make a sim-
ple, though effective, tool to du thix,
This consists of o standard elutch
plain metal plate and o standard fric-
tion plate. Bolting the two together
takes the place of spring prossure and
will make remocal of the conter mut
mueh easter,

_—
Tool to stop cluteh from turming (peedCommimdia)

Altemately, the nut can be removed by
engaging the transmsyion, and applying
the rear brake. If the engine is out of the
frame, an old length of chain wrapped
around the sprocket with one end se-
cured in a vise will serve the same pur-
pose.

9, Disconnect the master link of the
primary chain and remove the chain,

10. Using the special tool, if necessary,
remiove the eluteh assembly. This tool
serews Into the center of the clutch 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
of the crankshaft, Remove the woodmfl

.

Inspection

1. Maximum allowable plute wurpage
5 0,012 in. (0.3 mm).

2. Friction plates which have become
oil-impregnated  through  long  serviee
shonld be replaced, although it may be
possible to salvage them for awhile by
dusting with an oil-absorbing compound,
and washing in o mild solvent.

3. The clutch hub studs, if damaged or
hl‘.’lll. LT |u.' [I'.Il]ﬂ\'l?li II"" TEIMGYIng lhl:'
nuts on the buck of the eluteh hub, The
nuts are peened for security, and should
be replaced rather than reused. 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, remove the three counter-
sunk retuining screws from the front of
the elutch Ll and pry off the stee] plate.
The rubber hlocks will come out of the
hubs easily if they are wom,

Assembly

Assembly 1= basically the reverse of the
disassembly procedure. Note the follow-
Ing polnts;

1. Be sure to install the chain mas-
terlink spring elip so that the closed end
faces the direetion ol ¢hain rotation,

2. When assembling the clutch, frst
fit the housing and hub. Install the
engine sprocket onto the crmkshaft with
the hoss putward. 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 huve o tab to fit o <lot an
the pressure plate,

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

. Heplace the rotor and tighten the
rotor ot very Rrmly, 1t s advisahle to
secure this nut with thresd locking com-
ponmdd.

7. Bolt on the altemator, run the
leads through the inver chaincase hal,
wnd reconnect them,

8. Kick the engine over several times
while watehing the rotor, to be sure that
it cdloes not contact the alternator stator at
any point. An even gap all around the
rotor is preferred and washers may be
placed behind the stator to accomplish
this.

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

9. Work the handlebar cluteh lever
severil times and notico the operation of
the oluteh. The pressure plate must re-
main parallel to the other plates when it
disengages. il does not (you will notice
it coming off the assembly at an angle),
Itflju.'«l the clutch SpPrings.

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

Timing Case

All of the valve and Ignition timing
gear on the Norton 750 and 850 is con-
taingd in the case on the right-side of the
erankease, The oll pump as well as sev-
eral important oil seéals and junctions for
the lubrication system are found here
also.

The timing is necomplished by means
of a small pinion which is fitted 1o 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 erankshalt,
Commando engines after No, 131257
have the ignition points operating at the
right end of the camshaft, Prior to this
model, Commindos had the points lo-
cated in a canister behind the evlinder
barrels. The points were timed by an-
other chain  from  the intermediate
sprocket 1o the distributor sprocket
which was secured to its shaft by a pin.
Most other Nortons, including the
Atlas and G15CS, were equipped with
the Lucas K2F magneto, This unit, too,
wits located behind the barrels and it was
also driven by chain from the intermedi-
ute sprocket. The automatic spark ad-
vance mechanism for the magneto was
integrated with the magneto sprocket and
they were secured to the magneto’s -
pered shaft with o self-locking bolr.

TIMING COVER
Removal

To remove the timing cover, follow the
procedure outlined below, with attention
o variations for particular models.

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

2, Remove the ignition points cover
rengine No, 131257),

3. Remove the rocker oil feed pipe
banjo at the rear of the timing cover, If
the engine has been recently run, a little
oil may dribble out.

AFTER ENGINE No. 131257:

4. Remove the ignition point hase
plate which is secured by two serews,
also the wires. It may be helpful to mark
the location of the base plate hofore me-
movil, so that it can be reinstalled with-
out the necessity of resetting the timing,

5. Remove the automatic timing ad-
wvanee center bolt,

6. Screw o withdrawal bolt (Part Ne.
06-0034) into the center of the advince
mechanism to pull it off of the camshait,
Slide hammer 06-42898 can also be used.

|

ALl MoneLs:

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

8. Pull off the timing cover, 1f dif-
fipulty is encountered, tap wound the
cover very lightly with a rubber mallet
until the cover can be separated. Often a
commercial hrand of penetrating  Auid
cin be used to break the seal.

Note the oil seal plunger and spring fit-
ted to lute 850 models

9. Oil will dribble out of the drilling in
the crinkease ab the left {as you look ut it}
of the timing case. Use one of the cover
serews to block off the fow of oil.

TIMING ASSEMBLY

Removal

If the sprovkets and chain are to be re-
moved, mark both with paint before re-
""I\'III

Fermaving the advanee mechanism

BEARING
BOB WEIGHT

BOB WEIGHT

Timing atdvance mochuanian

L. Remove the oil pump. It is secured
by two nuts, Make sure that the purmp has
the conieil 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 oll pump drive gear,
This hus o LEFT-HAND thread onto the
crankshaft,

3. Remove the camshalt chain ad-
juster. This assembly consists of twa

L]

L)
4

Rennoviog the carmshuft sprocket nut

plain metal plates of varying thickness
and a metal slipper which hears on the
cam chain and it is fastened ||:.' bwia nints,
The thin metal plate goes on the engine
side of the slipper.

4. Remove the nut which secures the
camshall sprocket. The sprocket can he
taken off with a gear puller or with the ex-
tructor toal (Part No. ESTI2) The cum
sprocket canmot be removed at this point
on models with & separate ignition timing
chuin. For these models:

5. Loosen the magneto sprocket holt
and make sure that the automatic ad-
vanes mechinism can be removed [om

Hemoving the Uming pinion




the magneto shalt or, on capacitor igni-
tiom mnfh-ln, drive out the PN passing
through the distributor sprocket and
shult.

B. Remove the intermediate sprocket,
cam sprocket, and ignition sprocket {if
applicable) together. Pinch the chain ar
chains in the center of their runs to en-
sure that the sprockets do not change
their position on the chain relative to the
intermedinte sprocket. Remove the thrust
wisher behind the intermediate sprocket
If Brted. Take the woodrufl kev ofl of the
camshafl,

7. Remiove the small timing  pinion
from the crankshaft. This necessitates the
use of the special extractor (Part No.
ET2003).

Remove the pinion key, the triangular
washer, and the metal oil seal from the
crankshalt.

Inspection

I. Check for erucks in the cam ¢hain
ueljuster shipper, This can oceur if the
chain had been overtight. Allow  for
proper play upon reassembly.

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

Installation

1. Replace the metal oil seal, the tri-
ungular washer, and the pinion key on
the crunkshaft.

2, Replace the pinion. Be sure the
bevelled edge fuees outward. these is a
timing “dot” on the cuter side of the pin-
ion also.

3. Replagce the thrust washer on the
intermedinte shaft if ftted.

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

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

6. Also fit the cam sprocket on the
v, It s keyed.

7. 1 the timing has beon preserved—
fine, buit il vou are not entirely sure, thepe
i un easy check. There are timing dots on
both the intermediate sprocket and the
cam sprocket, When the intermediote
sprocket is in the correet position, there
should be SIX outer plult‘.'r. of the drive
chain between the two dots,

8. Replace the distributor or mameto
sprocker, If . magneto §s ftted, do not
Hghten the fixing holt all the way, as the
timing must be reset

9. Stop the engine from tuming by
placing the transmission in gear or, it the
engine is disassemhbled, place a steel bar
thrangh the conmecting md small ends
and the bearing on the top of the erank-
case. Tighten the cumshait sprocket nut.

10. Replace the oil pump drive gear on
the emnkshaft (left-hand thread) and
tghten it also. The nut should he very
tight, Some thread locking compound
here is a good iden.

L1, Apply a thin coat of gasket com-

L

Timing pinion o iwtermsdinte sprocket marks aligned

Camn chindi corodethe timed (siy ohain plales Lolwigin
thie abooty Tl sprncharts )

pound on the face of the oil pump unless
o gusket is ftted, and replice the pump
on its studs. Tighten the two nuts evenly
and torque hath to 15 ft Ths.

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

13. Replace the tenstoner slipper itselF
and, finully, the thick plate. Replace, bhut
do not Iighlml, thiee two nuls on 1|||= ben-
sinner,

Inatilling the cam chain tensipner

I4. The cam chain tension mnst now
be adfusted. A cut-away timing cover is
handy to have for the adiustment of the
chain, since it supports the intermedinte
sprocket spindle and allows a more aceu-
rate setting of the chain slack to be made,

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

The tensioner should be adjusted o
bear against the lower chain run until
there is Y in. play measured o the mid-
dle of the upper chain run.

15, Il an ignition chain is Btted, this
can be adjusted (also to 3a in. play in the
miiddle of the upper tun) by loosening
the two nuts and one bolt which secure
the distributor ar magneto, and pivoting
the unit until the desired tension is
reached, A serewdriver can be used to
pry behind the unit, as there is w houlder
provided on the case for this,

CAUTION: Overtightening af the
fidgnetn chain can cause binding of
the automatic spark advance mecha-
nism. Therefore, ensure that the chain
slack Is correct and that the advance
mechanizm moces frecly after the tim-
ing is adjusted.

TIMING COVER OIL SEALS

1. To remove the large seal, take oul
the eirelip which secures it and pry the
seal ot

2, When replacing the seql, gently
heat the cover with a propane torch or
suitable replacoment and fit the seal with
the metal face outward (toward vou as
vou install it).

3, The smaller seal ix present on mie
chines after engine No. 131257 and is in-
tended to prevent oil from getting into
the points compartent. [t fits divectly
aver the camshaft, Prv ont the seal witha
sharp pointed tool,

4. Warm the cover as before and presy
the seal into position, metal backing fae-
ing you as vou install it

5. The timing cover also has the oil
pressune reliel valve which is locuted just
abave the rocker oil feed pipe junction,
The reliel valve is t]'lrilulz-ln;ull;ll fii
aperate at a predetermined pressure and,
therefore, needs no attention. The valve
does have a wire filter screen fitted which
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might be checked and cleaned if neces-
sary.

TIMING COVER

Installation

1. Remove all traces of old gasket and
pasket compound from the mating sur-
:Ewt:s. The timing cover can be worked on
an appropriate surfuce (such as a sheet of
emery cloth placed on a piece of glass) to
remove  any  surface  irregularities,
seratches, ete,

NOTE: Early model Nortons had o
rather thin paper gavket for the timing
cover which was effective only if the
mating surfaces were in very good con-
dition. The Commande has a thicker
gasket which may be used to advan-
tage o earlier models also. The only
differenee between this and the earlticr
pusker (aside from the thickeness and
composition of the material) is an
extra hole for the points wires. This ix
not needed for carly models and can be
remmoved,

2. Models Atted with the ignition
paints at the camshalt most use & goide
bush (Part No. 06-1.358) over the cam to
prevent damage to the oil seal in the tim-
ing cover. The threaded portion of the
bush is screwed on to the camshaft by
hane, as far as possilale. Add o little oil 10
the outside of the bush to moke assembly
easier,

3. Check the condition and efficiency
of the conical seal on the oil pump. If it is
delormed, replace it. It should be able to
push the timing cover away from the case
about 0,010 in, when fitted, If it does not,
replace it, or use shim washers behind
the seal.

Timiing cover screw locuthons

If the thicker gnsket has been fitted to
early models, shim washers may be nec-
essury,

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

5. Reconnect the rocker oil feedpipe
banjo.

6, Reconneet the tachometer drive
cable if applicable.

For Commando models alter sngine
No, 131257;

7. Remove the inspection cap on the
primary chaindase to expose the Indicator
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-
grees),

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

- SLOT O END
oF CAR

Timing udvanes mechanism positioned for inatalls.
Hinn

serew holes tor 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 vellow and black lead is for
the drivee side eylinder (left point set),

11, Adjust the timing.

Bottom End

Disassembly

1. Remove the engine from the frame.
Remove the primary drive and cluteh,
evlinder head and cylinders, timing
cover and timing gear, ete,

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

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

Soparating the crankease halves

4. Take out the camshaft, and the
::r.l{nkcus-c breather plate and spring, if fit-
teedds

5. Heat the timing side bearing hoss,
holding the right-side crankcase hall, and
tup on the timing end of the crankshaft
with a plastic mallet to free it

NOTE: It is a good ideq to use a sleeve

aver the crankshaft end to avotd dam-

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

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

7. To remove bearing races from the
crankeases, heat the case in an aven (not
ti wxeeed 200° C), then drop the case onto
awooden block from about a 6 in, height.
If removal Is difficult, the bearing race
cian be cooled, after the case is heated, ei-
ther with a damp rag, or by running an ice
cube wround the race,

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

Assembly

1. ‘Assembly s the reverse of disas-
sembly.

2, On models with a cam-timed erank-
case breather, refusal of the case halves
to mate is sometimes due to the engaging
dogs on the breather plate not properly

“engaging the camshalt.

3. On models with a moller 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 thut all bearings and bush-
ings are well Jubricated before reas-
sembling the rest of the engine.

CONNECTING RODS AND
JOURNALS

Removal and Installation

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

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

&

Cannecting md assemhly

| —

e

3. Red jonmals must be within 0.001
in. of perdectly round. Minor seoring can
be removed with fine emery tape, but if
the jourmal is oval, or heavily scored, it
must be reground,

If the crankshaft is reground, be sure
that a 0.090 in. radius is restored on the
joumal shoulder,

The oil hole ut the base of the mds pvat fce outs
wairdls
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{090 RAD.
IMPORTANT

A

.-O90 AAD.
IMPORTANT.

{090 RAD.
IMPORTANT,

N

T -

GRIND  THE CRANKPIN TO
17405 /1- 7400 DIA. WITH
+090° FACE RADIUS.

STAMP -.OI0" HERE.

THIRD RE-GRIND

GRIND i THE CRANKPIN TO
1: 72051 7200°0IA WITH
<090 FACE RADIUS.

STAMP -.020" HERE.

SECOND RE-GRIND
GRIND THE CRANKPIN TO
1- 73057 |- 7300 DIA. WITH
-DR0 FACE RADIVS.

STAMP - 030 HERE,

Crank reprinding dimensions

4. Undersized big end bearings are
available in four sizes: 0,010 in,, 0.020
in., 0L030 in., and 0,040 in,

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

5. There is no bush wt the rod small
end, the piston pin riding directly on the
rod itself. Small end dinmeter should not
exceed 0.6968 in.

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

7. New rod bolt nuts must be used,
and the vse of new bolts is recommaended
as well. Tighten thse nuts to 25 ft 1bs.

8. Be sure the big end bearings ore
well lubricated before assembly.

CHANKSHAFT
Disassembly and Assembly

The crankshaft is a three-piece unit
consisting of a center flywheel and two
end cheeks which icorporate the rod
journals. The crank is holted together.

1. Mark the positions of the cheeks
and the iywheel to eliminate the chance
of aecidental interchange.

2. Straighten thelock tabs, if appli-
cable, then remove the crankshaft nuts
and separate the pieces,

3. Clean out the sludge trap machined
inte the thywheel.

4. Belore assembly, be certain that the
miting sarfaces are absolutely free of
toreign matter.

5. Nuts ure torgqued to 35 it 1bs on 7505
and 30 ft Ibs on 850s. Tighten in a cross
pattern, Tum up the locking tabs, if fit-
ted. I not, peen the nuts with a punch to
lock them in position.

CAMSHAFT

1. After splitting the cases, make the
usual inspections of the cam and cam
bushes. The bushes must be free of wear
or seore marks. I replacement ic neces-
sury, heat the cases and drive the bushes
out. When installing new bushes, align
the oil hole in the bush with that in the
crunkcase,

New bushes must be reamed to size
after installation,

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

Transmission

The transmission s basically the same
on all models covered here, the major
change being the introduction of the lefi-
haned <hift for 1975 and later models.

GEARBOX REMOVAL
AND INSTALLATION

1. Removal and replacement ol all
gearbox internal 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 s desired, the engine must be re-
moved on 1968 and earlier models,

2. On 1970 and later units, remove the
clutch and primary drive assembly. Re-
move the rear wheel. Disconnect the
chain,

3. Remaove the theee rear crankease-to-
engine plate balts ar studs,

4. Support the motoreyele on a large
block of wood or o crate, remove the rear
wheel and the center stand.

3. Remave the top and bottom mount-
ing bolt and stud. Tum the gearbox coun-
terclockwise as far as possible. Push the
rear engine mounting towards the rear of
the motoreyvele, until the eutaway ot the
bottom right is elear of the crankease, and
continue mtating the gearbox until it can
be removed.

In same cases it may be necessary to
remove the front main mounting holt for
extry clewrance.,

6. Installation iz the peverse of the

above.

OUTER COVER

Disassemhly

1. Take off the cluteh lever inspection
cap on the puter cover and disconnect the
clutch cuble by prving up the lever and
slipping out the nipple. Unscrew the
cable adjuster from the case. Drun the
transmission oil.

Cgarbon outer cover assembly

2. Remove the kick-starter crank bolt
und remove the crank. It might be neces-
sary to use a claw-type puller to get the
crank off the splined shaft.

3. Remove the right footpeg.

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 installed o that the slash mark on rod and cap align
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Removing the clutch opemting lever

. Carefully pull off the cover, using
gearshift lever to assist vou,

7. Remove the puwl spring.

8. Disengage the shifter retum spring
legs from the pawl pin, and withdraw the
pawl currier, lapping it il necessary.

9. Remove the shifter stop plate (two
balts), and remove the returm spring.

Inspection

I. Check the shifter pawl for unusual
wonr,
2. The outer cover has two rubber
O-rings which act as oil seals. The larger
of the two is found on the kick-sturter
shaft behind a steel bush, The bush may
b removed by heating the cuse and driv-
ing it out from the outside after first pry-
Ing out the O-ring.

3. The smaller O-ring is for the gear
shifter shaft. To remove the bush here,
heat the cover, gently sorew a coarse
threaded tap into the bush, und pull it
ot

4. Remove any traces of old gasket ma-
terial from the outer cover mating surface
and check the condition of the surfaee.
All abrasions, scrutches, ete. should be
remioved with an oil stane.

Assembly

L. Assembly is the reverse of the prie-
vious procedire

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

3. Assure that the puwl concave side is
facing the gearshilt spindle so that it can
remesh with the ml(":t*t plate.

4. Put some clean oil on the kick-
starter shalt to avoid brulsing the O-ring
on reassembly,

INNER COVER
Disassembhly

1. Remowve
spindle.

2 Unbolt the clutch opersting lever
amdl remove 1 and its woller from the
shaft.

3. Mark the position of the slot i the
cluteh operating lever shaft on the imner
cover so that the shall can be roassem-
bled in the correct position to give the
clutch eable a straight pull. On recent
models, the assembly is already marked,

4. Unscrew the lockring on the cluteh
wer shaft and remove the lockring, the
, and the ball.

5. Hemove the mainshaft nut which
will be expased after removing the shaft,

the ratchet plate with

le
sl

Toreer covenr readdy far resmoval

6. Remove the seven nuts which se-
cure the inner cover to the gearbox shell
and pull off the inner cover, tapping
ligghtly at the front end if necessury.
7. Take the kick-starter return sp
out of the hole in the kick-starter shaft.

8. Pull the kick-starter shaft out of its
bush from the inside of the cover

Inspection

1. Check the muting surfaces of the
inner cover for seratches, abrasions, op
knicks. 1f present, these may be removed
with emery eloth. In addition, place the
COVET O & “Jll :\urr;u-l.', :\m_l|| A8 U ece uf
gluss, and make sure that it is Hat.

2. Check the mamshaft heanng for ex-
cessive play, roughness or binding in m-
tution, or obivious murks of weur Replace
the bearing if necessary by heating the
case gently and driving out the bearing.

3. If the kick-starter bush is worn, il
can alse be removed afler heating the
case. After the new bush is driven in, it
should be reamed to 0.6875-0.6565 in.

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

5. Examine the kick-starter stop-piece
andd the pawl cam which are riveted ta
the inner cover. Check for looseness on
the rivets and re-rivel the stop-pioce i
necessry

Assembly

1. Assemble the inner cover in the re
verse of the disassembly procedure. Be
certain that the cluteh openiting lever
shaft is correctly aligned to give the cable
wostraight pull,

2. Be sure that the mating surfuces are
elean and in good condition, Refit 4 new
gasket,

3. Tighten the inner cover nuts evenly
angl in s eross pattern to 12 ft Ibs. Fit and
tighten the mainshaft nut.

GEAR CLUSTER
Disassembly

1. Proceed with the disassembly pro-
cedures ontlined above. Removing the

G clustey and whiltey wvsomilod

inner cover will expose the gear as-
semblies on the two shafts. The npper
shaft is the nuinshaft and the lower is the
coutitershalt (or lavshaft)

2. Remove the low gear pinion an the
minshidt, Note that the boss on this gear
Lees outwired.

3. Unscrew the shifter fork spindle
and remowve it

4. Remove the shifter forks

5. Remove the clutch pushrod from
the mainshaft

6. I the clutch has been removed,
remove the muinshalt and the gears on it
The sleeve gear will remain in plice.

7. Take out the livshaft and the lay-
shoft gears,

8. I disassembly is reguired past this
point, it Is nocessary o wve the Jori-
mary L‘l'b‘.'lll'lvuk{‘, ote., o AN access to I}u'
transmission sprockot

B, Hemove the serew which secures
the lock plate on the transmission
sprocket

10. Remove the transmission sprocket
nut, which has 0 LEFT-HAND thread,
and remove the sprocket from the shalt

11. Hemove the sleeve gear from the
biearing.
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Removing the shift fork spindle

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

13. Remove the bolt fixing the quad-
rant and the bolt which secures the cam
pliate and remove these components.

14, To remove the lavshalt bearing, it

is necessany to remove the - Heat itin
an oven (do not exceed 2000 C), then tap
the: case with a plastic mallet to knock aut
ring.
5. The mainshalt bearing can be re-
moved after prving out the oil seal and
again heating the case, driving out the
bearing with a sultalile drift.

Inspection

1. Check the condition of the main-
shalt and layshaft bearings, All bearings
should rotate with little friction and
should be smoath throughaut,

2. The bushes for the camplate and
quadrant  mounting  bolts  should  be
checked. Wear would make shifting dif-
ficult. The bushes may be removed by
heating the case and tapping them out.

3. There are O-ring oil seals on both
the camplate and the guadrunt. If oil
leakage is noticed at the bolts lor these
components, the seals should be re-
placed.

4. Examine the gear bushes. They
should be free from any score marks and
have a smooth finish.

Except for the luyshaft first gear and
the sleeve gear, the bushes are a slip fitin
the gears, Replacement bushes are easily
Htted.

Layshaft first gear and sleeve gear
bushes are pressed in; on late models the
sleeve gear bushes are secured by snap-
rings. These bushes must be checked in
place since removal will destroy them.
New bushes are pressed into the gear
after chilling the bushes in 4 freezer for
sevenil hours (heating the gear will not
work), and must be reamed to the proper
shze after installation. Do not attempt to
replace the bushes unless the correct size
reamer is available:

Assembly
l. Fit the mainshaft and loayshaft

Engine and Transmission Specifications
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00045
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Oieadlrar
camplat

pper pudive aligued with stwd and
aullle

hearings in the case by driving them in.
The case should be heated slightly to aid
installation. Note that the mainshalt bear-
ing 15 installed with the sealed side out-
ward. Do not forget the spacer which fits
in the mainshalt 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 {518 H;\{hl-hnl‘id studd on the trans-
mission case.

3. Insert the cam plate, positioning it
so that nll‘} the first two teeth on the
guadrant are visible through the eam-
plate slot. When the camplate plunger is
fitted, the plinger will rest in the High
gear notch of the camplate. Secure the
camplate with its bolt and washer, Fit the
camplate plunger, mg, and domed
nut.

4. Replace the sleeve gear, making
sure that the spacer which bears on the
ail seal is in position.

5. Fit the transmission sprocket and
secure it with its nul, The nut has a left-
hand thread. Tighten it firmlv, Hold the
sleeve gear in position to tighten the nut
by wrapping a length of drive chain
argund the sprockel und securing one
end. Fit the locking plate and screw.

6. Fit the third gear onto the layshaft
noting that the bogs on this wear fices the
fourth layshoft gear, Tap the fourth lay-
shaft gear onto its shaft. Note that this
gear has a small boss on one side which
must Fice the luyshaft bearing.

E
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7. Install the mainshaft with the thicd
gear in place on the shaft. Install the lay-
shaft with third and fourth gears in place.

NOTE: The layshaft should be pressed
into ity bearing Iy hand and shouwld be
reasonably 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
removal of the shaft will be very dif-
fiendt,

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 to
the Neutrul position (shallow notch), te
facilitate installation.

9. 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-

WArdl.

11, Install the roller into the shifter
quadrant holding it in place with some
grease if necessary,

NOTE: The roller cannot bo installed

once the inner cover is fitted.

12, Fit a new gasket. Install the inner
cover. Using a wrench on the camplate
haolt, check 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
l’mmp](.'tud.

13. Refit the inner cover as previously
described.

THANSMISSION
Mafiahalt diameter {clutch side)
(in.) 0 595-0.8105
Midnshaft liameter | kickstaitor
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Mox MpxTig
IVix2iex
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Lavshafi dlizmeter | Mebstartor slde )
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Shoeve pear bearing (OD) (in,)

Steeve gear sk (OR) {in.)
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Steevo gear bush (neamed in place)

0.R12-0.81

Fayahaly fiet gear bash ( reamed in

place ) .

Clutch bearing { Commanda) (mm)

005850 65T
Byl
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Lubrication System

Oil Pump

REMOVAL AND INSPECTION

When rebuilding o severely damaged
enging, the pump should always be in-
spected.

1. Remaove the timigg cover, after tak-
ing off the tach drive (jf necessary), and
disconnect the rocker oil feed pipe at the
Lover,

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

3. Slowly turn the driveshaft and note
any roughness or binding in the move-
ment, The driveshaft should turn
smoothly,

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

3. Check the face of the pump body
which mutes with the crankease. Place a
straightedee across the stud holes to en-
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 lapped Hat if necessary
after dismantling the pump.

6. Check the conical ail seal on the
steel nipple. It must be in very good con-
dition and not deformed. 1 the seal has
been subject to too much pressure, the
tapered end will be forced into, and per-
haps abstruct, the major oil pussage in the
timing cover.

Disassembly

1. It is oot necessary to remove the
pump drive gear to get at the internals,

but it may be taken off the driveshalt if
desired by taking off the nut which se-
cures it to the shaft and pulling off the
gear. Tuke out the woodrufl key also,

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

3. Remove the drom plate from the
pump body.

4. Using a brass drift, if necessary, tap
out the driveshaft, The retum side (wide)
gear is i close fit an the shaft so the drift
will probably be needeod.

Ol pumy disassembled




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

6. Remove both sets of gears,

Inspection

L. Foreign matter in the gear teeth or
chipped or worn teeth will he 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 il in the tank runs
down to the crankcase sump after the
bike has been sitting for a short time, the
problem may be due to loose pump body
serews, Another reason muy be excessive
wear of the shaft bores in the pump body.
There is no remedy for this latter cause,
other thin replicement of the pump
haody,

3. Check the sides of the oil pump
gears and the pump body tor wear caused
by contact of the gear sides with the
body. Il there is evidence of wear, assem-
ble the pump dry, and check that there is
a slight resistance to turning the drive-
shaft. If the shaft tums very freely, exces-
sive clearance between the genrs and the
bady may be the cause. Disassemble the
pump, and lap the feed side (narrow
gears), on a piece of emery cloth placed
on a very flat surface. Assemble the
pump, tightening the body screws se-
curely, When turning the driveshalt, a
slight stiffness 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
stifl as before,

Finally, assemble the pump com-
pletely, and check that the driveshaft is
still stiff. Lubricate the pump with motor
oil, and continue turning the shaft.
Stiffness should disappear as the shaft is
turned.

CAUTION: Be certain that the pump

body s cleaned out thoroughly after

wach lapping operation.

Reassembly

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

2 Reassemble the gears in their
proper positions, The smull radius on the
retum (wider) gears must face the inside
of the pump body,

3. Replace the idler shaft and the
driveshaft.

4. Place the brass and fron end plates
in position and Insert the screws, but do
not tighten them yet,

5 The end plates must be either per-
fectly Hinsh or slightly below flush with
the edge of the pump body surface which
mutes with the crunkease. The reason for
this should be abvious. There should be
Just o minimum of play in the end plates
which will allow their correct alignment.
This is extremely important.

6, Tighten the four screws very se-
curely.

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

Installation

1. Ol the pump intemals well befare
installing the pump.

3. Apply some gasket compound to the
face of the pump, using it sparingly and
heing very careful not to get it anywhere
near the oil passages. Romember that it
will spread along the mating surfuce
when compressed. No gaskel compound
should be used if 0 gasket is used be-
tween the pump body and the engine as
on the 830, A new gaskel, however,
should also be used.

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

System Components

CHANKCASE BREATHER

Latest Commandos have the crankcase
breather fitted to the rear of the crankcase
{750) ar at the timing case (850), and no
attention is needed for this type. All oth-
ers, however, have the breather fitted to,
and timed by, the camshaft, The breather
mechanism consists of a 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,

Crankiuse hroathor (carly models)

The rotating hreather plate must be flat
on the mating side and it may be worked
on a stone to make it so it necessarv. The
driving tabs should nlso be in good condi-
Hon,

The erankease breather is connected to
the oil tank via a rubber hose. IT the
engine has been standing a while, oil will
usually seep into the crnkense 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 moterevele is in
operation, especially at high speeds, the
hreather will puss oil mist or even pure
oil. This is normal; the amounts, how-
ever, should not be excessive, as this is
indicative of oil remaining in the sump.

01l PRESSURE RELIEF VALVE

The oil pressure rlief valve is located
om the timing case cover just above the
junetion for the rocker oil feed pipe. The
valve has a spring-londed steel slecve
which is pre-set to open the valve at an
oil pressure of 45-55 |bs per sguare inch
(Commando) or 40-50 Ibs per square inch
(pre-Commando  models). Ol passing
through the open valve is diverted back
to the feed side of the oil pump on Come-
munclos or into the timing case on earlier
machines: Although the valve itsell does

Ol pressiire reliel valve (Atlas)

not require attention, it does have a wire
mesh flter fitted over one end which is
casily cleaned after unscrewing the
valve,

OIL LINES

1. All external oil lines should be
chieeked periodically for potential cracks
or splits, espectally at the joints, If the
hoses are secured by sorew-tvpe hose
clamps, these should not be overtight-
ened or they will erack the rubber,

2. The rocker oil feed pipe is espe-
cially important, This unit has been
known to emck from vibration. 1t should
therefore be inspected closely, especially
if engine work his been done, and the
mipe moved about. Arrange the pipe so
that it does not touch the barrels or head
except at the banjo junctions. Alternately,
it can be repluced with a flexible hose as
used on the latest Commandos.

The sealing ability of the copper
washers used at the banjo junctions can
he improved by heating them 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 pressune can be readily ehecked on
Commando models with the use of the
proper gauge. This is fitted at the ocker
ail feed pipe junction and & reading is
taken when the engine Is ot operating
temperature. The reading should be
45-55 |bs per square in, at 3,000 "

This method cannot be used for the
other models because the ocker arms are
fed from the oil return line. The alterna-
tive methnd 15 to acquire another timing
cover. This is then drilled centered with
the large oil seal und the gauge inserted.
There should be 40-50 Ibs per sguare in.
pressure when checked ax above, or a
minimum ol 5 1hs at idle, with the pres-
sure rising with the rpm.

OPERATIONAL CHECKS

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

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

3. Loosen one of the banjo fithings at
the cylinder head and, with the igition
OFF, kick the engine over briskly several
times. Oil should seep from the loosened
banjo as you do this, proving that it is
being fed to the evlinder head rocker as-
sembly.

4. Letthe machine sit overnight. Upon
starting, observe the flow of oil at the re-
turn line inside the oil tank. There may
be a steady stream for a few moments and
then a sputtering roturm of oil as the sump
is seavenged,

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

CAUTION: Because of a difference in
the oil passages, the timing covers
Sfound on the Commando are NOT IN-
TERCHANGEABLE rwith those on var-
lier machines although they are simi-
lar at first sight. Therofore, always be
sure that you ger the proper timing
caver in the event that it must be re-
placed,

Oil Pump Specifications

Ol Pump Body Material Cast Iron

Tvpe Double Cear

Hatio, Ferd: Hoturn 112

Pusmnjr Std Nuts Torgue 15 0t Ihs

Pregivre Telief Valve Spring |
Free-Longth LTl i

Spring (atshile Diameter 043040435 in

Pressure Reliel Valve Torgue 25 it Tin

Fuel Systems

1967 and later models use two Amal
Concentric  curburetors, while  earlier
ones are fitted with the Monobloc carbu-
retor. The left-side Monobloc has the
float bow! assemhbly which is used by
both carburetors,

Monobloc

Removal and Disassembly

L. Remove the gas tank.

2. Remove the air cleaner.

3. Unscrew the carburetor cap and
pull out the slide assemblies,
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Armal Monhloc

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

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

f. Remove the banjo halt, and take ofl
the banjo and Alter screen,

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

8, Remove the main jet cover nut
Unserew and remove the main jet halder
complete with main and needle jets.

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

10. If applicable, remove the [loal
bowl cover (3 screws). Remove the [lnat
spindle, Hoat, and spindle bush.

Romoving the jet holder and joty

Hemoving the Hoat spindle bush

11. Remove the pilot air and throttle
S0P SCTeEwWs.

12. Remove the locating peg, and
shike out the jet block.

Assembly and Installation

1. Assembly is the reverse of disas-
sembly, Use new gaskets, O-rings, and
fber 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
puts ure tightened. If the slide begins to
stick, the nuts ure overtightened, warping
the curburetor body.

Concentric

Removal and Disussembhly
1. Remove the gas tank.
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Amal Concentrie

2, Remove the air cleaner,

3. Drain the Aoat bowls if the earbu-
retors ure fitted with a plug for this pur-
I]-l.‘l.'u

4. Unscrew the carburetor caps and
|1L1” 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
carb eap, taking out the needle and clip
Remove the slide after disengaging the
cable from it

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

6, Remove the foat bowl screws.
Hold the carburetar upright and remove
the bowl complete with Hoat assembly,

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

Removing the lloat. spindbe, and fioat needlo

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

9. Unscrew the pilot jet, if o
equipped. Most lute models have a hush
for pilot metering, which is in the carbu-
retor bady and not removeable.

Hemoving the et holder complete with main and
needle jots

Remaving the pilol jol

10. Remove the throttle stop and pilot
air screws,

Assembly and Installation

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

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

Carburetor

dl‘Tl!) -ili,g:ks, the hnrj} is ]t‘i!lﬂ W .'HI'H:d 1)}'
overtightening the fange nuts,

3. Do not overtighten the banjo bolt. If
ton tight, the banjo muy be deformed and
loak gas.

Modifications

. Several modifications have been
made to the Amal Concentrics since their
introduction. Earlv models had a small
mesh-type fuel filter fitted over the main
jet. This sometimes hindered the free
movement of the foat. Since at most
places in the U.S. impurities in gasoline
are uncommaon, and the fuel system is al-
ready equipped with flters in the tank
and at the carhy banjo, the filler on the
main jet is really unnecessary and can be
r('"li'l\'('(!.

2. A newer type float bowl has been
fitted, This has fuel passages for the pilot
jiut which take the gas near the bottom of
the bow! rather than half-way down as
hesfore. This was done to assure a positive
fiiel Bow to the pilot jet regardless of vari-
ations in fuel level in the Hoat,

3. The jet holder has been changed to
thrust the main jet deeper into the Hoat
bowl. Onee again, the aim was to assure
positive fuel How

4. The needle jet and needle have
hoth been changed. the newer type nee-
dle jet can be readily identified by the
small bleed hale at the base of the jet.
Looking closer, it can be seen that the
jet's metering orifice has been moved
from the very top of the jet to the hottom.
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 two small rings at the
very top of the needle (above the clip
grooves). The other needle has three
rings

The short needles will not work with
the new needle jets or vice versa, Belore
buying any replacement purts, be sure
that they are identical to the parts vou
have, Of course, it is preferable, if you
have an older Concentric, to switch over
to the new system completely.

5. A more precise metering of the fuel
flow iz now obtained with the use of &
brass float needle to repluce the standard
nvlon unit. This brass needle has a rub-
ber tip which should form a better seal
with the needle seat

Specifications

Commandie 750

Commandn 750 Camanads 750

Commamdi 850 1T d=ini 18701 {1965 65)
Al Type 032 030 a3 @30
;_"H!H!i Sizn 32 mm 30 mm B0 mm 30 mm
Alatin Jet o 2Hi) 2805 2903 asq)
Nerdlo Jet N = 0106 0,107 0, IU‘.—'_ L5
Newdle Clip Position Top Middle® Middle Middle
Niexlle O2R/104 — — =
Throttle Slide 3 3 3 3
il Jet _— 25 25 25
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Carburetor Specifications

Eammmunmide 750 Al (ufpres
et | T, P Afee, GERCN, NS08
Amal Type 932 930 360 /B8RH 5
AB0/RTLH
Vientur Stxe 32 R 1% in
Mals Jet 230 aso 420
Newtle Jet 0. 108 0.1 o100
Needlle Clip Position Middlo® Mitldis Lowest notch
Neells __ — 5 (4]
Throutle Slide 3 3 3
Filot fe 4] 25 a5

(0 220 with mute
@ Top with mute
210 with mute

G LB weithy peatricted miegs 210 it dood | fhed meg

@ Without Hoat bowl

NOTE: Spme modele, especially in 1966, were
equippad Ty the factory with main fets ranging
o foe A0 i wize, This i far top rich for piost
applications, expectally if the air cleanor and
mmffier are left stock. The wettings were lafer

sectaed fa thow chown abooe

Electrical System

Ignition System

LUCAS K2F MAGNETC

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

The magneto consists of an wrmature
{(with a condenser incorporated) rotating
in a magnetic feld, The armature is
driven by chain from the ntermedinte
sprockel. The centrifugal Himing advance
mechanism is incorporated 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 are
opened and closed as they rotate inside a
cam ring,

The high tension leads contact the
magneto slip ring via carbon brishes and
these brushes are also used for the “kill
button” and the magneto ground, the lat-
ter being found beneath the screw on the
right-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 other, it is best to com-
promise the value,

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

3. Every 5,000 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-ups, There must be at least 4% in. of
the brush protruding from the pick-up for
the magneto to work.

Also clean the ground brush after re-
moving its mounting screw,

4. Stullu clean my into one of the pick-
up holes and kick the engine over a few
times to clean off the slip ring. A good
deal of oil on the slip ring will indicate a
delective oil seul which must be re-
placed.

3. Remove the timing cover and check
the play (up and down) of the magneto
sprocket nut, If there is more than 0.005
in. of play, the mameto should be disas-
sembled and the bearings roplaced or ad-
Justed.

The following procedure is given for
either mechanical (e, bearing) or elec-
trical faults:

Removal and Disassembly

I. Kemove the timing cover.

2. Remove the magnelo points cover.

3. Remove the pick-ups.

4. Unscrew the magneto  sprocket
holt and remove the advance mechanisim.
Remove the two nuts (on studs) and the
nut and bolt which secure the migneto to
the Hming case,

3. Hold the rocker oil feed pipe aside
and pull off the magneta.

6. Remove the two safety screws lo-
eated just by the pick-up holes.

CAUTION: These screws must be re-
moved before the armatire is taken
oul.

7. Remove the points; then emove

HEgE TEMNLON BAFTTY GAP L0 LT
U
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the cam ring, which is a slip fit in the
magneto case and must be pulled straight
out (with the fingers only). Be canelul of
the lubricating wicks.

8, Remove the two end cover serews
and take off the cover, Be careful of the
thin metal shims which may be fitted be-
hind the cover,

9. Remove the ground brush and pull
out the armature.

10, The magneto sprocket-side bear-
ing rmee 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
race or oil seal is necessary, heat the
housing slightly and tap the mce out,

Inspection

1. A simple but relatively cffective
armukture test can be e with o two-vaolt
battery. Screw in the hexagon serew
which secures the paints into the wroe-
ture, then conunect one of the batten
leads to this screw, the other to an amme-
ter. Then connect the other lead of the
ammeter to the ground of the armature
itsell. The ammeter reading should be
about four amps, This is n test of the
primary winding.

2, To test the secondary winding (this
is the high tension side of the circuit) set

LLIP RiNG
HEX NUT

e

TWO WOLT BATTERY

Magnoto annituee lowleasion hest

np s above. Obtain a length of high ten-
sion wire and clamp one end o ground
the wrmature, supporting the other end
from % to %o in. from the slip ring con-
tact, Make and hreak the connection at
the hexagon serew several imes quickly,
and observe the spark produced. The
high tension spark must be able to jump
at least o Y& In. gap,

If no spurk i produced, the annature
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SPARK HIGH TENSION LEAD
SUP AING / '
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TWO VOLT BATTERY

Mugneto arnuture high-tenionn test

windings or the condonser is defective.
Replacement of the complete assembly is
the only practical solution.

3. On occasion, 4 magneto will go in-
termittent, producing spark on one eylin-
der, or severe misfiring while running.
This is sometimes due to a broken wire
within the wandings. This cannot be ree-
tified and the armature should be re-
placed.

4. Magneto bearings are adjustable by
renoving the thin metal shims from be-
hind the end cover until the end play of
the shaft is within acceptable limits,

When the last of these shims have been
removed, there is still some possibility of
adjustment by adding shims bohind the
inner mces on the armature shift, How-
ever, it requires a special ool 1o remove
or reploce the inner mees,

Excessive bearing play is most often
the result of the drive side outer bearing
race, which rides on o mther sy Bher
insulator, becoming loose.

The hall bearings themselves nre held
on the inper races by a stondurd cage.
They can be ensily removed by simply
pulling off by hand as the cage i some-
what flexible,

5. The timing  advance  mechanism
should be inspected, Check for warn
sprocket teeth, The two springs which
contral  bob-weight movement  should
have from 12-14 oz of tension at Yia in.
exXtension.

If the machine has been idle for some
time, hathe the advanee mechanism in
light penctrating oil to nssure free moves
nent of the weights.

If the timing cover hus not been re-
moved, the efficiency of the timing wd-
vanee mechanism can be checked by
moving the points into the full advance
position, when closed. They should re-
tum immedintely to thedr nomal position
when released. If they do not, the ad-
vanee mechanisin is stlukillnl]krlhu]m the
drive chain is too tight) or one or hoth of
the springs may be boken.

Assembly

1. [ the sprocket-side bearing rce has
been removed, fit a new oil seal. Bend
the tabs of the insulating washer so that
thit washer fits the benring mee. Instull
the washer ane press in the mee.

2. Lubricate the bearings with a good
gracle of high temperature grease before
installation.

4, Refit the armature, the ground
brush, safety screws, and end cover.

4. Replucethe point's cam ring.

NOTE: As on removal, the cam ring

must slide directly in. It must be done

by hand, Do not force the ring info

lace, Note that the ving s notched 1o

align with a small stud in the end

COLer,

3. "[‘.ph}[:u the poimnts H.lel_"ﬂllﬁ]}f. The
hacking plate is “keved™ and must align
with fts slot. Repluce the hexagon serew,

6. Replace the complete magneto and
place the timing advance mechanism on
the armature shalt.

T. Adjust the mugneto drive chain and
set the ignition timing.

CAPACITOR IGNITION

The cupneitor ignition system utilizes a
dual-point and dual-coil set-up. A capaci-
tor is wired in parullel with the battery
and should provide spark oven if the bat-
tery condition is low,

To cheek cach of the components in
the event of u lack of spark, follow these
procedures:

Ignition Caoils

1. The ignition coil for each eylinder
can be checked by inserting o nail or
other suitable conduetive object into the
spork: plug cop and holding this about %
in, sway from the cvlinder fins while
kicking the engine over briskly. A spark
should be able to jump the gap,

2. Poe=-1970 and some 1972 models use
thie Lucas 17M12 coil. The primary wind-
ing can be checked by connecting an
olimmeter aeross the low tension termi-
nals {white and bluck-white leads or
white and bluck-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 svstem remains 12
volt, The 17MEG coils have a ballast resis-
tor wired in series. Resistance for the

rimary winding is 1.7-1.9 ohms,

The: hallast resistor can be tested and
should vield a value of 1.8-2.0 ohms.

Condensers

To test the condensers, turn on the 1g-
nition and take voltage readings across
each set of contact points when open, 1T
no reading is obtained, the condensers
have broken down and must be replaced.

I a voltage reading is obtained but
there Is 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 aud are reached
from beneath.

On 1971 and later models, the coil as-
sembly must be removed and then the
condenser pack (2 serews and nuts), Re-
move the rubber cover which will reveal
the condensers mounted individually to
the base plate.

2MC Capacilor

The large Lucds 2MC eapacitor is
monnted inoa coil spring secured to the
framae.

1. The capacitor should be checked
periodically; this can be done by simply
disconnecting the battery (tupe up the
leads to avoid the possibility of a short
cireuit), The machine should be able to
start and run normally. The lights should
still work, ulthough they mayv be dim at
low revs, getting brighter as engine
speed 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 different sizes,
making veversal of the connections al-
must impossible.

NOTE: If, by some accident, the con-

nections are reversed, the capacitor

will be ruined.,

4. The capacitor can also be checked
by removing it from the machine and
connecting a fully charged 12 volt battery
across it, leaving it this way for about five
minutes, Then, disconuect the battery
and let the capacitor sit for another five
minutes, At the end of this time, a DC
valtmeter connected across the capacitor
terminals should give a reading of at least
8 volts.

‘The capacitor has a limited storage life
of approximately 18 months at 68° F.or9
to 12 months at 86" F, Therelore, it would
be wise to check the condition of the
capacitor regularly,

Charging System

IMPORTANT: Al models  amw
equipped with a 12 volt POSITIVE
CROUND system.

Simplified] dingram of Commundo wirmg system
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The charging system consists of the al-
temator, rectifier, zener diode, and the
battery itsell. 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
crankshaft, 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 altemator
is “rectificd” (changed to direct eimrent)
by the three-plate rectifier,

The amount of charge which the bat-
tery receives is determined by the zener
diode. This is essentially n variable resis-
tance (“semiconductor” is the proper
term) which automatically  raises or
lowers the amount of current flowing into
the battery according to its condition and
Ilf_'edﬁ.

Although the two types of alternator
are similar, charging system trouble-
shooting  procedures wre provided for
each alternator model,

RM15 SYSTEM

There are several types of this model
alternator fitted. Nos. 540, 210, and 18 are
found on magneto equipped machines,
and 047 und 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 svstem 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.

u‘.]?.. Disconnect the 2MC capucitor if fit-
tedl.

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 ron it at 3,000
pm.

5. Observe the smmeter readings at
each of the lighting switch positions.

Swiich Mlbernater AM IS Trose

Penibia Kdn, 210, |8 odT, B34
off 275 s 275 nmps
Tark. Light 0 15
Headlight 2.0 L5

6. If the readings are higher than those
given, the battery may be overcharged,
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 fuult. Perform the test again,
but disconnect the diode cable. If the
readings become higher, the fault is in
the diode, which must be replaced.

If the diode cannot be faulted, the af-
ternator should be checked for voltage
output. This requires an AC voltmeter
{20 volt range) and a | ohm resitor capa-
::le of carrying 20 amps without overheat-
ng.

I. Disconnect the three alternator
leads at the snap connector,

2. Connect the resistor in parallel with
the AC voltmeter and check the voltage
output between the alternator lends. The
following values are the minimum ac-
ceptable for an altemnator in good condi-
tion, with the engine turning 3,000 rpm.

Velinwter and Adrermatir RALS Type
Reidar canmectnd i, 216,
wr feade ¥ 047, 334
White-Creen
an
Cireen-Black A.0v A
White.Green
and
Creen-Yellow 6.5 65
White-Creen
and
Creen-Black® B3 9.0
Each fvad aned
roimnel 0.0 0.0
* With GreensYellow connected to

Coreen-Alack

The [ollowing conclusions can  be
drawn from the test results:

A. If all readings are low, the rotor
has become demagnetized.

B. If any individual readings are
low, a single coil or coils are short eir-
cuited,

C. Zero reading indicates that indl-
vidual eoil or coils are open eircuits.

D. Any voltage reading obtained
with the voltmeter and resistor con-
nected to any lead and ground in-
dicates  coil or  coils  internully
grounded., \

If the alternator tests out okay, the trou-
ble is probably the rectifier. This compo-
nent is best checked by replacing it with
a known workable rectifier, A bench test
is given later however,

RM2]1 SYSTEM

IMPORTANT: Before the following
tests are carrled out, the battery must
be in good condition and ¢lose to a full
state of eharge.

. Leave the cable connections to the
rectifier in place; connect the negative
lead of o DC voltmeter (20 volt range) to
the center terminal of the rectifier, and
the other lead to a ground on the frame or
engine. The valtmeter should read hat-
tery voltage at 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 volts.

3. If the wvoltmeter 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 voltage reading is higher than
the given value, the zener diode is faulty

and must be replaced.

5. If the voltage reading Is lower thun
normal, the altermator, rectifier, diode, or
2MC eapacitor can be at fauli.

6. If the voltage reading is lower than
the given value, perform the test again,
but disconnect the diode. The voltage
reading should read higher than the regu-
lated vahie of 14.4-16.4 volts. Tf it does,
the diode is faulty. 1f it does not, the al-
ternator, rectifier, or capacitor may be at
fault.

7. Disconnect the 2MC capacitor and
repeat the test, If the voltuge reading
reuches the normal value, the capacitor is
faulty and must be replaced. 1 it does
not, the tronble 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 valt-
meter (20 volt range), with a 1 ohm resis-
tor wired in parallel with it, to the two al-
ternator leads.

9. Start the engine and run it up to
about 3,000 rpm. The voltmeter should
give a reading of 9 vaolts if the alternator is
satisfuctory. 1F it does, the rectifier is at
fanlt and must be replaced. If it does not,
lurther checks can be carried out to deter-
mine the cause of the alternator failure,

The alternator may fail due either to a
short or an open cireuil in the stalor
windings or a demugnetized rotor,

1. Connect a 110 volt AC 15 watt test
light circuit between the alternator leads
(one at o time), and the stator laminations,
If the light goes on. there is a short cireuit
in the windings.

Testing the stator for short cirmits

2. Itis extremely difficult to carry outa
test for an open circait, so at this point the
best thing to do is to fit a replacement
rotor and see if this cures the problem, 1If
it does not, the stator is at faull. Since it is
plastic-encupsulated, no service is possi-
ble and the stator must be replaced.

RM23 SYSTEM

1. Needed for an alternator test are an
AC valtmeter and a one-ohm resistor,

2, Disconnect the two altemator leads
at the snap connectors and hook up the
AC voltmeter across them. Connect the
resistor in parallel to the alternator leads.

o ahm
retistance woltmetee

=T
/’F. <

Testing BM21 alternator voltuge autput
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3, Stant the engine and run it at 3,000
rpm. The voltmeter reading should be
nine volts,

4. If the output is low, the rotor may be
becoming demagnetized. The best check
is by substitution. Il the reading is zoro,
the stator probably has a broken wire and
st be replaced.

System Components

RECTIFIER

A 12-volt 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 are set
at the factory and disturbing them will af-
fect rectifier output.

2, Assume that the three rectifier plate
termindls are numbered 1, 2, 3, and the
mounting stud is No, 4,

3. With the test light, check for canti-
nuity seross the terminals using the fol-
lowing pairs of connections: 1-2, 1-4, 3-4,
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 if 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 accomplishes the
funetion of a voltage regulator. When the
voltage across the battery terminals
reaches 13.5-155 volts, the diode be-
comes conductive and routes excess valt-
nge lo grmm(l.

Itis important that the diode always be
securely mounted to the heat sink and
thut the heat sink is firmly attiched to the
frame, Also, the heat sink should be
placed in the cooling alrstream.

To test the zener diode, a DC ammeter
ancd voltmeter are needed.

NOTE: When carrying out this test,

the battery must be in good condition

anel haee a full charge. Otherwise the
test results will not be valid.

I, 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-
sorios are OFF,

4. Start and mun the engine; note the
following meter rendings: whoen the valt-

meter weads 12.8 volts ur less, the am-

meter should show zero current flow.

When the ammeter shows 2.0 amps How-

ing. the voltmeter should read 13.5-15.5
volts,

5. I readings do not conform to the

adlbm-(-. specifications, replace the zener
e,

ALTERNATOR

The alternator requires no  mainte-
nance as such, but the following points
should be noted:

1. Clean off the rolor and the stalor
poles from Hime to time removing any
foreign matter, metal 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 rator 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. Clearance
should be about 0.010 in. The position of
the stator can be altered by using shim
washers behind it placed on the housing
stucls,

4. Before tightening the stator mount-
ing nuts, place an appropriate spacer
around the rotor, then place the stator on
its studs. Tighten the nuts with the
spacer in place. This will help centralize
the stutor,

Starter Motor

1975 and later models are equipped
with a Prestolite starter motor,

Removal

1. Disconnect the starter high-tension
lead.

2. Remove the three screws from the
primary chain cover Hange and remove
the starter noting the O-ring,

Disassemhbly

1. Mount the starter in u suitable vise.

2, Before disassembly, note that the
end covers are marked in relation to the
body itselt and must be propery lined up
when assembling.

3. Renove 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 % in, At
this point, hold the armatore while at-
tempting to pull off the end cover.

5. After this end cover is removed, tap
the brush side of the ammature o remaove
the drive-gide end cover.

6. Remove the armature [rom the
starter body, noting that the brushes will
spring out as the armsture is withdmwn.

Inspection

l. Check the armature bushings for
cracks or signs of wear, The drive side
bushing can be tapped out with a drift, il
replacement is needed, after pryving out
the oil seal,

The brush-side bushing is removed
with a tap.

In both cases, removal and installation
can be fucilituted by heating the end
covers gently.

2. Clean the armature commutator in a
sf:l\‘en'.‘ to remove any residue or carbon
dust,

3, With s continuity tester, check tor
continuity between each of the commuta-
tor: segments. All segments must show
continuity, or the starter armature must
be replaced.

4. Cheek for continuity between the
armature core and the commutator. There
musi be no continuity here. I there is,
replace the starter armature.

Assembly

1. Assembly is the reverse of the disas-
sembly procedure.

2, Before assembly, apply a light coat
of molybdenum disulphide grease to
each armature bush,

3. After fiting the armature into the
body, install the spring shim and thrust
wasiu:r_ Note that the spring shim is clos-
@t to the wrmature,

4. When assembling the end caps, be
sure to line up the marks. Use thread
locking compound on the through-bolts
and torque them to 8 ft Ibs. Check that
the ammuature turms easily. Some resis-
tunce 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.

Elootrlc starter assembly
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Wiring Diagrams
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Chassis

Wheels

FRONT (DISC BRAKE)
1974 and Earlier
BREMOVAL AND DISASSEMBLY

1. Support the front wheel of the ma-
chine about six inches off the ground by
placing a wooden box ar wire milk basket
beneath the engine.

2, Remove the axle nut; loosen the
axle clamp nut on the left fork tube.

3. Slip u suitable bar or a philips
serewdriver into the hale in the axle and,
supporting the wheel with one |l.n.|:ld, pl.l]l
out the axle.

Removing the fromt wheel (dise hrake)

4. Pull the whee! forward, to disen-
gage the dise from the pads, and take it
away from the forks.

5, Take off the wheel bearing dust
covers to avold the risk of losing them,

6. Place u % in, thick spacer of either
wood or metal between the brake pads, to
prevent their accidental ejection.

7. Tor disassemble the wheel hub, if
this is felt to be necessary, use o 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 carelully, at one of
the peg holes with 4 suitable punch, and
unscrewing the ring in this manner.

1f the ring resists removal, the hub may
be heated very gently with a low flame.

&, Remove any spacers and seals on
either side af the hub, Note the order of
assembly to faeilitate installation.

9. Insert a drilt into the right-side of
the hub and use it to pry the spacer tube
onit of the way as lar as possible to expose
the inper 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 buack
and farth to tap on both sides of the mce.
If necessary, the hub may be heated with
a mg which has been soaked in boiling
waler.

10, Remove the spacer tube; then
drive out the remaining bearing in the
SOME MANNET,

ASSEMBLY AND INSTALLATION

1. Assembly is the reverse of the disas-
sembly procedure. Pack the bearings

Fromt wheel assembly (1975 and later)

thoroughly with a good grade of wheel
bearing grease.

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, and
the right-side bearing assembly.

3. Remove the spacer from the brke
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, Tuke 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 overtighten the

clamp nut,

6. Apply the brake hard several times
before operating the matoreyele.

1975 and Later

REMOVAL AND DISASSEMBLY

1. Support the machine so that the
front whee! is off the ground.

2. Remove the axle nut at the leR-side
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.,
Ta prevent the bmke pads from coming
out, fit a ¥ in, spacer between them.

Note the dust covers on either side of
thee swheel which should be placed aside
to prevent loss.

4. Remove the cirelip from the right-
hand side of the hub.

5. To heat the hub to facilitate bearing
removal, use a rag dipped in boiling
witer, 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
far as possible to expose the inner race of
one of the bearings. Use the drift to drive
out the bearing by tapping against the
inner mce. It will be necessary to move
the spacer tube back and forth to tap both
sides of the ruce.

7. Remove the spacer tube; then drive
out the remaining bearing in the samo
ARG,

ASSEMBLY AND INSTALLATION

1. Repack the bearings with a good
grade of bearing groase.

2. Press the single-row bearing into
the right-side of the hub with the sealed
side outward. Do not drive against the
inner race. Install the circlip, being sure
that it is seated in its groove.

3. Install the bearing spacer tube mak-
ing sure that it abuts the 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, dust cover on the
right-side of the hub,

5. Install the wheel on the motorevele.

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 stff,
loosen the axle nut and the clamp nut and
work the forks up and down. Then

tighten the axle nut and clamp nut. If the

fork action remains stiff, repeat the proce-
duni- with the fender holts loosened as
well,

8. Apply the brake hard several times
hefore operation,

REAR (DISC BRAKE)

Removal and Disassembly

The machine must be firmly supported
on the eenter stand. It is recommended
that the stand be safety wired in place
temporarily so that the machine does not
roll Torward 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 far as
the eirclip.

2, Unscrew and remove the axle from
the right-side.

3. Move the wheel to the left and re-
move the right-side chain adjuster.

4. Lift the ealiper assembly up, but
keep the pads in contact with the disc,
then squeeze the chain adjuster and in-
sert it between the pads. Hang the cali-
per upside down from the frame hook
provided.

5. Lean the machine to the left and
remove the wheel,

6. [If desired, the sprocket assembly




eur whesl dise brake assombly

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 dise.

5, Remove the lockring on the left-
side of the wheel.

NOTE: The lockring is a LEFT-HAND

thread.

9. 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 mag which has been dipped in boiling
water.

100 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. Ta disassemble the sprocket hub,
remove the bearing circlip und drive out
the bearing from the oil seal stde.

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 about ¥ 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
left-side bearing. Install and tighten the
lockring.

4. Install the spacer into the right-side
oil seal,

3. To nssemble the sprocket hub, drive
in the bearing first. Fit the bearing locat-
ing clrelip, sharp side outwird, makin
sure that it is seated in its groove, In.'.'lnﬁ
the oil seal, metal side out.

6, The remainder of the assembly pro-
cedure is 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 equipped with a twin
leading shoe Font brake, while earlier
ones feature a single leading shoe unit.
In either case, the procedures are similar,

Removal and Disassembly

L. Place the machine an the center
stand.

2. Disconnect the front brake cable

from the hub,

3. Remove the axle nut, then loosen
the axle clump nut on the left lork Jeog.

4. Support the wheel to take the
weight off the uxle, then insert a bar or a
philips serewdriver into the hole on the
left-side of the axle and pull it out.

5. Watching that the brake anchor
clears the slot in the right fork leg, take
the wheel 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 left-
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, If & peg wrench is
nat 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 fat side bears
against the wheel hearing.

9. Insert the axle through the right-
side of the wheel. A few blows with
soft-faced mallet will drive the right-side
wheel bearing against the tube spacer,
and this in tum will force out the left
wheel bearing.

CAUTION: The wheel bearing will not

uswally “pop™ out. In fact, it will be

difficult in many cases to notlee that it
has moved ut all, Therefore, after hit-
ting the end of the axle once or tiice,
try taking out the bearing with your
fingers.  Unmder no  circumstances
should you wse undue foree on the uxle,

10. Take out the axle and insert it into
the left-side of the hub. Use the same
method to drive out the right-side hear-
ing.

L. Remove the brke shoes from the
backing plate by taking out the halts
which secure the fixed end of the shoes

(single leading shoe brake), or removing
the circlips (twin leading shoe brake).

Assembly and Installation

1. Pack the bearings with a good
grade of bearing grease.

2. Press the left-side (single-row)
hearing into place after heating the hub
gently to fucilitate installation. Tap on
the outer bearing race only,

3. Replace the spacer, flat  side
against the bearing, fit the felt seal, and
install the lockring.

4. Insert the spacer tube, small end
first, into the hub, until it abuts the bear-
ing already ftted.

5. Fit the rightside (double-row)
bearing. Be sure that it is fitted squarely
into the hub, then drive it home by tap-
ping around the outer bearing ruve.

6. Fit the thin stee]l washer (the
smaller of the two), the felt washer, and
the lorge steel washer.

7. Secure the Jarge washer by peen-
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 wele nut with a wrench.
This will serve to centralize the bmkes in
the drum.

1. Tuke the bike off the center stand
and wark the forks up and down several
times. Then tghten the axle ¢lamp nut,

REAR (DRUM BRAKE)
Removal and Disassembly

L It is possible to remove the rear
wheel without disturbing the rear brake,
drive chain, ete. The wheel is secured o
the bruke drum by three sleeve nuts be-
neath the mbber caps on the rear hub or,
as on miore recent models, by three
tongues on the brake hub. If vour ma-
chine has the rubber caps, remove them
and remove the sleeve nuts with a suit-
able socket wrench. On P-11 models, dis-
connect the brake anchor.

2. Loosen the axle on the right-side of
the wheel and pull it out,

3. Remove the spacer on the right-
side of the wheel and remove the speed-
ometer drive, Tt is not necessary to dis-
connect the cable, simply place the drive
mechanism out of the way,

4. Pull the wheel as faras possible to
the right-side af the muchine, until it is
clear of the studs or tongues, then tilt it as
necessary to clear the roar fender and
pull it out of the machine,

Front b assembly {pre-Commandol




Removing the reur whoeel {1O7E s loter drum
hrake models?

5. If so desired, the rear bruke drum
can be removed by removing the chain
wurel (ot necessary onlate Commundo
madels with the “chopped” chuin guard}
amel disconnecting the drive chain.

6. Remove the axle nut.

7. Remove the rear brake adjuster nut
il the hruke is rod-operated, or disconnect
the brake cable if it 15 eable-operated.

4, Take out the bruke dram and back-
ing plite, taking care not 1o Joose the
large spacer. Remove the brake <hoes, il
desired, referring to *Front Wheel, Drum
Brike,” above,

9, Ir it is desired to remove or lubri-
cate the bearing, remove the lockring on
the right-side of the rear hub, This ring
has 0 LEFT-HAND thread. Use a peg
wrench or a sultable punch and tap the
ring (o unscrew it. The hub mav be
heated gently in the vicinity of the ring it
it resists removal.

10, Take out the felt washer, being
very caretul with this item as it is very
fragile; also remove the spacer.

1. To the axle, fit the large lock-
wisher with which it 15 eguipped and the
large spacer found between the speed-
ometer drive md the swing arm.

12, Insert the axle into the left (brake)
sitle of the wheel and use a soft-faced
mallet to strike the axle smartly once or

twive. You will feel the brake side bear-
ing give untll it bears against o shoulder
in the hub. It will have pushed the right
side bearing out by an  equivalent
amount. stop al this point and withdmw
the nxle.

13. Obtain a short piece of steel tubing
with u dimmeter just slightly smaller than
the Inside diameter of the hearing. The
front wheel axle is suitable for this puor-
pose. Insert the tubing, or the threaded
end of the axle, into the bruke side bear-
ing, center it, and tap lightly until the
right side bearing is driven out, The axle
will bear against the spacer inside the
hub, which in turm will serve to drive out
the right-side bearing.

14, Tuke out the spacer, if it i still in
place, and remove the deift you used. In-
sert the rear asle (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 a soft-fuced nudlet.
The steel cup washer, felt washer, and
thin steel washer will come out with the
bearing,

Inspection

Lo Io 1971, an additional beanng was
introdduced in the rear brake drum. This
bearing should be inspected and lubri-
vited at the same time as the wheel bear-
ings,

Theur whes] sssembly (1071 and Iter diosg brake)

2, The three tongues an the brake as-
sembly which drive the wheesl must be
inspected for- security. ‘'he tongues are
brazed into the brake drum. Note that the
brazing material must have run all
around the tongue bosses when viewed
frnm iﬂildl.' th(‘ ’Irl!lll.

Assemhbly and Installation

1. Fit the right-sicle (single-row) bear-
ing inte the threaded side of the hub,

2. Fit the tube spacer from the left-
side with the long end inserted 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 o left-hand thread.

4. Repluce the brake side bearing and
drive it home using the rear axle and
spacer as on removal.

5. Fit the thin steel washer, the felt
washer, and the cup washer in that orcder,
Peen the cup washer against the hub
with a suitable punch.

. The rest of the assembly is a reverse
of the disussembly procedure. Be sure
that the specedometer 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 centrlize
the brakes in the droam.

Hear b assembly (Atlasd
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Disc Brake Service

The lollowing precautions should be
observed when working on the dise
brake system:

i, Use only DOT 3 brake fuid;

b, Newver reuse brake fuid drained
or flushed from the system, Never use
brake fluid from an old or unsealed
container. Brake fluid is “hydmoscopic”
(water-absorbing), and is easily con-
tuminated;

¢. Do not allow brake fiuid to con-
tact painted surfoces as [{ can remove
the finish,

FRONT DISC BRAKE

Every 18 months or 24000 miles
(whichever comes first), the hydraulic
svstem should be drained and refilled
with fresh bruke Huid.

1. Attach a length of plastic tubing to
the bleeder screw of the hydmulic unit
(as [Hustrated), placing the other end in a
suitable container, assuring that the end
of the tube is immersed in o small amount
of new brake fuid.

2. Tumn the bleeder screw one-half
burm.

3. Apply the brake slowly, allowing it
to retwn unassisted, Allow n slight pause
between each brake application, Be sire
that the master eylinder is kept full by
adding the new Huid as needed.

4. When clean Huid, which is com-
pletely free of bubbles, emerges from the
plustic tube, the Hushing 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 cvlinder ta the car-
rect finid level (ane 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-
tem must be bled, after first determining
the cause of the mallunction,

The bleeding procedure is Identical o
that for flushing the system as described
above, except that it is only necessary to
continue the process until the hubbles
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 fram the caliper,

3, The puds should be inspected for
uneven or excessive wear or scoring.
Minimum acceptable thickness is Vi 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 fices and brake
pad recesses lightly with disc brake lu-
hricant,

6. Remove the muster evlinder cap
and bellows seal.

7. Press the pistons back into the eali-
per, abserving 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,

FISTONS

%

PISTON SEAL FRICTION PADS SEAL CALIPER

Drive brake caliper assombly

9. Replace the front wheel and spin
the wheel while applying the hrake 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 eorrect pad must be obtained de-
pending on whether the machine s
equipped with cast iron, or stainless
steel, discs. The latter is identifiable by
the part number (D63464) stampod on
the outer rim, When new pads are fit-
ted, they must be “broken in” for at
least 50 miles by avoiding hard appli-
cation af the brake.

Caliper

If the pistons will not move freely in
the ecaliper, this unit should be disus-
sembled and inspected.

DisassEMBLY

1. Loosen, but do not remove, the cal-
iper end plug,

2, Remnve the two caliper bolts and
washers and swing the caliper clear of
the fork leg, watching for the brike hose.

3, Remove the two friction pads from
the caliper,

4. Clean the outer ends of the pistons
and the caliper body with alcohol,

5. Place a can below the caliper to
catch the brake Huid. Apply the bruke
lever, and the inner piston will come out
into the pad cavity and the fHuid will be
released.

IMPORTANT: If the piston is seized,
the entire caliper ussembly must be rve-
placed,

. Loosen the lower brake pipe junc-
tion nut and separate the pipe from the
caliper.

7. Remove the caliper end plog
which was previously loosened and dmin
oul the remaining fuid.

8. Remove the piston from the cali-
per.
9. Remove the pressure seal from the
outer bore.

CAUTION: Tuke extreme care not to

damage the seal grooves.

10. Remove the inner piston through
the outer evlinder bore. Then remove the
pressure seil from the outer bore.

11, Mark the friction pads for position
"inner” and “onter”™),

INSPECTION

1. Clean the pistons, caliper bores, and
seal grooves with ethyl aleohal or clean
brake fluid,

2, Examine the pistons for cormsion,
wedar, seoring, or unevenness of the thrust
faces. If there are any irreguluritios
present, the piston must be replaced.

3. Check the culiper bores for cor-
rogion, wmk'he.-i, nhmsicm, or c]unmxc b
the seal grooves.

ASSEMBLY

1. Coat new pressure seals with dise
brake Huid and insert the first seal inte
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 evl-
inder bore (closed end first) after passing
it through the outer bore, Let the piston
srotrude about %is in. from the inner
e,

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 %he
in. protrudes from the inner mouth of the
bore.

5. Repluce the end plug. A new O-
ring must be fitted.

6. Fit the friction pads and replace
the caliper assembly on the fork leg.

o 7. Torque down the end plug to 26 1t

5.

8, Examine the fitting of the metal
brake fluid pipe for distortion, cracks, or
other damuage. Fit the pipe into the cali-
per. Serew down the junction screw until
the metal pipe is just lightly seated,

CAUTION: Tighten the junction nut

with a wrench ne more than 60°. This

i VERY important.

9, Loosen the bleed nipple one full
turn and connect a bleed tube to it us de-
scribed earlier in this section. Fill the
master evlinder with the recommmended
brake fuid.

10, Work the brke lever until the
fluid begins to How through the hleed
tube. Be sure to keep the master cylinder
topped up or air will be drawn into the
lines. Hold the brake lever on while add-
ing fluid.

1, When  fluid, without bubliles,
begins to How through the Bleeder tube,
hold the brake lever on and tighten the
blewd nipple.

12. Check the brake for sponginess
and examine the system for leaks, Re-
check the master evlinder fluid level, and
fill it up as necessary.
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Master Cylinder

REMOVAL AND [ISASSEMBLY

1. Disconnect the brake light switch
and [ift off the rubber switeh cover which
exposes the hose junction,

2. Disconnect the hose.

3. Hemove the four screws and take off
the master eylinder assembly,

4. Hemove the reservoir cap and bel-
lows seal. Also remove the brake light
switch.

5. Remove the brake lever bolt and the
bruke lever,

6. Carelully pry out the boot cirelip,
then remove the boot complete with pis-
ton and secondary cup,

7. Remove the primary cup 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 hlock.

INSPECTION

L. Clean the master evlinder and pis-
ton in brake Huid or methyl aleohol. In-
spect the oylinder body for wear of the
piston bore.

2, Muke sure thut the two ports in the
reservair chamber are clear.

4. Inspect the hose junction for clean-
liness.

4. Check the body of the master cylin-
der assembly [or uny cracks or fractures,
especially in the area of the lever halt.

5. Check for wear of the piston thrust
lace.

ASSEMBLY

1. Clean all parts and lay them out for
reassembly, referring to the exploded
diagmm.

2. New primary and secondary cups
MUST be fitted. Saok the new cups in
hydraulic brake fuid for fifteen minutes,
kneading them occasionally.

3. 'Fuke the secondary cup and place
its non-lipped side against the ground
“erown” dinmeter of the piston. Work the
cup over the crown by hand, down the
pistan body, over the shoulder, and into
its Eroove.

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, Oil the piston assembly
lightly with bruke fuid.

5. Assemble the valve to the spring.
Muke sure that the inner plastic hobibin is

) .
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Front dise brake master ovlinder asseusbly

seated in the valve base and that the plas-
tic spreader is pressed securely into the
spring.

G, Fit this assembly into the master
eylinder, vilve end first, holding the muas-
ter evlinder bore vertical.

7. Place the primary cup into the bore
{open end inward), the washer (convex
side npward toward the open end of the
cylinder bore). Lightly oil the mouth of
the eylinder bore.

8, Take the master evlinder assembly
in your left hand and insert the piston as-
sembly imto the bore.

9. Apply a gentle rotury 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 ¢up 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. Muintain pressure on the piston
and slide the broke lever into position,
engauging the thrust pad. Replace the
lever bolt.

12, The remainder of the assembly
procedure i the reverse of disassembly.
Bleed the svstem as previously de-
seribed.

REAR DISC BHAKE

1975 and later models are fitted with an
hydraulic dise rear brake. Service proce-
dures for the brake system components
are the same as deseribed for the front
dise bruke.

Adjustment

To adjust the rear brake pedal, loosen
the locknut which bears against the brake
rod elevis and tum the mod to adjust the
pedal.

CAUTION: Do nat loosen the two

locknuts at the opposite end of the rod

since this will alter the master cylinder
piston stroke. Thiv adjustment is made
at the factory.

Front Forks

The lork legs can be removed individ-
wally, leaving the steering column in
place, or the ontire assembly can be
taken off at once, The first procedure (s
given below,

REMOVAL AND DISASSEMBLY

1. Support the front wheel well off
the ground. Remove the frunt wheel, as
previously described, and also remove
the front fender.

2, Remove the dmin plugs at the hot-
tom of the sliders to drain the oil.

On 1974 and earlier disc brake models,
remove the hydraulic svstem completely

FRosudhe iy forks (Atlash

after placing a % in, spacer between the
bruke pads.

On 1975 and later models, the brake
system cannot be removed completely.
Driin the system completely by means of
a tube attached to the bleeder screw, Dis-
connect the brake line at the junctions.
Remove the caliper from the slider. Re-
move the master eylinder.

»

“Shim-liwe" type forks (Commando)

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. [t may be necessary
to push up on the fork leg (o raise the
dumper rod enough to gain dccess to the
locknut.

4. Loosen the clamp nut or allen bolt
on the lower triple clamp.

5. A sharp downward vank on the
fork leg should free the upper end from
the upper triple clamp. If necessary, the
capnut can be threaded a few tumns into
place. Then, a sharp blow with a soft-
fnced mallet should be enough to free the
fork leg.

6. Repeat the pmeedure with the
other fork leg.

7. On Scrambler models, remove the
external Tork springs.




Froaing the fork tube rom the upper triple clamp

8. Remove the rubber fork gaiter, if
fitted, or the rubber dust cover,

8. Remaove the bolt and washer at the
very bottom of the fork slider (a thin-
wialled socket 15 needed to reach this
bolt) and take out the spring and damper
assembly from the top of the fork tube.

A fiber washer is placed at the bottom
of the damper tube and may remain in
the lork slider.

10. The alloy fork slider has nn exten-
sion screwed into it, the length and tvpe
of the extension depending on the model
of the machine. To remove the slider, the
extension must be taken off first. Most
models have holes for the appropriate
pee wrench on the extension and, if this
tool is available, removal is @ simple mat-
ter. If the peg wrench is not to be had,
however, an altermative method is to fas-
ten a heater hose clamp to the extension
(at the bottom portion of the long chrome

lated extensions, if that is what you

ave); vise-grip pliers can then be locked
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. Hemove the extension from the top
of the fork tube and also remove the oil
seal, paper washer, and Hanged bush
{(hronze), in that arder, from the top of the
tube us well,

12, The bottom bush (steel) Is held in |

place by u circlip und can be removed
after the cirelip is taken off.

13, The damper tube can be disas-
sembled on Atlaz and Commande mod-
els; if desired, by taking off the nut at the
top of the rod, the spacer, and the long
spring.

14. Insert o suitable rod 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 grosspin to be removed.

15. On Seramblers, the damper tube is
diassemnbled by tuking oif the bottom nut,

the brass seat for the damper valve, the
damper valve itself, and the crosspin, Re-
nim\-'e the circlip and take off the plunger
sleeve,

NOTE: The oil grovve is closest to the
bottom of the rod when installed.

INSPECTION

1. Bemove any st from the exterior of
the fork tube with emery cloth. This is
maost likely to form beneath the headlight
supports.

2, Make sure that the inside of the fork
tube is clean and smooth,

3. The flanged (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 oll seal and paper washer
should be replaced with new items if
possible. The rubber lip of the seal must
be free 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 hias a smoath interior surfuce.

6. Make sure that the damper rod is
not bent as might happen if it has come
loose from the fork capnut during opera-
tion.

7. Check the springs for damage.

ASSEMBLY AND INSTALLATION

L. Thoroughly elean all companents
before assembly. Give all pieces o coat of
light oil.

2, Reassemble the damper tube com-
ponents il this has been taken apart:
crosspin cup, slotted washer. Secure the
mut at the bottom of the rod, then fit the
assembly into the dumper tube and se-
cure the damper cap nut.

For Scramblers, the plunger sleeve (oil
groove closest to the bottom of the rod),
cirelip, crosspin, damper valve, valve
seal, and rod nut are fitted in that order,

3. Replace the fiber washer on the
lower end 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 i in
doubt,

5. From the top of the fork tube, slide

on the flanged bush, the paper washer,
and the oll seal. Be very careful when
sliding the oil seal along the fork tube, It
is advisable to apply some oil to the seal
lip before refitting. Also, nute 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 ubove, and slip the intemal fork
spring over the damper rod. Also, fit the
spacer and the nut. Be sure that the hev-
elled side of the nut faces the spring.
Serew the nut all the way down to the
end of the threads of the damper rod.

7. Take up the slider and damper as-
sembly and insert the spring into the bot-
tom l){ﬂll‘,‘ fork tube. Carefully bring the
furk 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-
tensinn. Final tightening is best left until
the axle has been replaced, as this will
keep the slider from turning as the exten-
sion is turmed,

9. Replace the external spring (il 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 gontly tightened to
hold the fork leg in place, il necessary

11. Refill the fork leg with the correct
grade 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
bolts to 30 ft |bs.

13. Rehit the  fender and  wheel.
Tighten the fork slider extension se-
curely,

Steering Head

The steering head assembly should be
removed to lubricate the bearings at the
appropriste maintenance interval, or to
lnspect the condition of the bearings iF

Frout fork assembly (G15CS)
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normal adjustment procedures do not

take play out of the front forks.
NOTE: Latest Commande models
have sealed steering head bearings in-
stalled and, thergfore, the steering
head is not adjustable and should not
be removed except if damage ix sus-
pected as after a collison.

EARLY MODELS

The following procedure applies to
early models with adjustable steering
stem bearings.

Removal

1. Remove the handlebars, the in-
strument drive cables, und the light
wires.,

2 Unbolt the headlight and let it
hang from the winng hamess.

3. Remove the fork capouts and re-
move the tach and speedometer.

4. Remove the front  wheel
fender as previously described,

d.’j. Remove the steering damper, if fit-
tercl.

&. Remove the fork erown nut (this is
the large nut at the rear center of the
upper triple elamp). Give the upper tri-
ple clamp a blow from beneath with a
soft-faced mallet and remove it.

7. Support the forks and unscrew the
bearing race adjuster nut; this is a sleeve
nut, Watch for the 18 ball bearings in the
upper race.

8. Lower the forks and remove the as-
semhbly from the frame.

9. The bearing cups in the frame are
press-fit. They can be drifted out, if nec-
ossary, using u short piece of steel tubing.
The cups must come out parallel to the
housing, so move the tubing around the
circumference of the cup while driving it
out.

10. The cone on the steering column
can be removed with a suitable chisel or
a screwclriver.

and

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, cracks, rust, pitting, or signs of
wear, The bearing surfaces should be
smoath.

3, Muke sure that the steering column
is parallel with the top ends of the fork
tubes.

4. Bull bearings are Y in. in size. They

Adpusting the steering lead bearngs (pre-1971
mendels)

Checking steering head bearings for excessivie 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 in the
frame. A draw bolt 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. Place 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
on the bearing race adjuster nut (sleeve
nut), This must be adjnsted 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. Replace the front fender and wheel
assembly,

f. Check the play in the front forks by
grasping the tip of the front fender, pull-
ing forward, and feeling for play with the
ather hand placed at the junction of the
upper triple clamp and the frame.

7. To adjust the bearings, loosen the
clump nuts on the lower triple clamp (be
sure that the fork crown nut is also loose),
and tighten the sleeve nut with the ap-

ropriate wrench until all play in the
Fu:ks is tiken up.

§. Retighten the clamp nuts and the
ermwn nut, Recheck the forks for play and
also see that they can be rotated from lock
to lock with no binding or tight spots.

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 2 large nut under the
lower triple elamp.

Removal

1. Remove the front forks.
2. Bend back the locktab and 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
thraugh the bearings to remove the stem
and upper triple clamp.

4. The bearings are a press fit in the
frame and ire 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
ﬁolts in that order. Stem nut torque is 15

1bs.

Rear Shock Absorbers

The rear shock absorbers are sealed
units and the hvdraulic damper cannot be
serviced. They are adjustable for load
and this change is made with the niapm-
priate “C" wrench. The adjuster preloads
the spring and tuming the adjuster in &
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 out the two keepers at the top.

3, Removing the dust cover (if fitted),
and tuking off the spring.

NOTE: Grating noises while tn opera-
tion are usually eliminated by greasing
the inside of the dust cover before in-
stallation,
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The rear shocks must have some play
on their mountings. Tt should be possible
to twist the shocks slightly to either side
and have them return to the center posi-
tion when released. 11 the shocks are un-
able to move in this manner, remove
them and check the steel mounting
sleeves in the evelets, The sleaves must
protrude from the evelet slightly, 1 they
do not, fit new sleeves.

When fitting shocks, tighten securing
bolts 1o 25 [t Ibs,

On Mk 11 models, cheek that the haot-
tai of the right shock clears the caliper
mounting plite. Clearance can be in-
creased by fitting o spacer behind the
shock mount.

Swing Arm

ATLAS
Removal

1. Bemove the chainguard. Discon-
nect the final drive chain,

2. Remove the rear wheel and the
hrake ussembly

3. Remove the bolts which attach the
hottom of the shock absorbers 1o the
frame.

4. Remove the nut and washer from
one end of the swing orm spindle and
take out the spindle from the other side of
the frume,

3. Push the swing ann forward, tum it
to one side, and take it out of the frame.

Disassemhly

There ure two bushes, separited by a
spacer. The bushes must be removed and
installed with o press.

Assembly and Installation

L. Press in the new hushes,

2, Replace the swing arm in the frame.

3. Replace and tighten the shock ab-
sorber bottom bolts before tightening the
swing arm spindle nut.

4. Tighten the swing arm spindle nut
and proceed with assembly in the reverse
of the removal sequence.

GI5CS, NISCS

These scrambler models Incorporate
two gilite bearings in o steel sleeve,

Removal

1. Remove the chainguard, disconnect
the chain, and unbalt the rear shocks
from the swing arm.

2, Memove the reur wheel and the
brake assembly.

3. Take out the cotter pin on the swing
arm spindle and press out the steel
sleeve, Remove the swing urm. Wateh for
the two felt washers as the swing arm is
removed.

Disassembly

Each bush must be pressed ot in turmn
with a press, Note that they are flanged.
Assembly snd Installation

L. The spindle diameter is 0.990-0,995
in. The bushes are rewmed, after installa-
bion, to 1.001 in.

2. The steel sleeve is oil filled and this
is accomplished by removing the filler
serew in the Gover plate and injecting a
heavy grade of oil wntil 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 Nanged
hushes which are supported by the swing
arm spindle which passes through the
rear engine mounting plate,

Remowval

1, Bemove the threaded rod which se-
cures the end plates for the swing urm
bushes.

2. Remove the lockbolt, in the middle
of the rear engine mounting, which se-
cures the swing arm spindle,

3, The spindle is threaded on the
right-side., It must be removed with o 1
in. bolt. Thread in the bolt and pull gt
the spindle,

4. Remove the chainguard, Discon-
nect the drive chain,

5. Remove the rear wheel and the
brake assembly,

6. Remove the bottom holts on the rear
shook absorbwers.

7. The swing wrm can now be remioved
from the frame.

Disassemhbly

1. Remove the large O-rings and dust
covers from the swing arm.

2, Take out the small O-rings in the
recesses of the bushing housings, then
support the ends of the swing arm prop-
erly und press out the bushes with an
ul‘l‘,lul Press,

O

Comunande swing arm boshings (to 1974)

Inspection

In the event of 3 damaged or wom
swing arm pivol spindle, oversized units
are available, These are 0L005 in. larger
in diameter than the stock ymit. The spin-
dle  bore cloarance should  be
0.0005-0.0020 in.

Ta it the oversized spindle, the bear-
ings should be bored, in place, to
0.8B807-0.8817 in.

Assembly and Installation

1. Place the dust cover gver the bush,
The recess in the dust cover for the lurge
O-ring should face inward,

2. Press in 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 bush housing.

4. The rest of the procedure is the re-
verse of that for removal,

COMMANDO (1975 AND LATER)

Removal

NOTE: New swing arm weleh plugs
and felt pieces are required if the
xuwidng arm iy remoced,

L. Loosen the right-side shock ab-

sorber und pull out as fur as the cirelips

allow.
2. Hang the bruke culiper from the
hook provided. Remove the rear wheel
3. Hemove the right rear support plate
vomplete with brike, pedal, and footpeg.
4. Pry out the right-side swing arm
pivol weleh plug Remove the faslt
washers.

L
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3. Remove the lower yoar fender
hrckets. Remove the oil filter and lines.
Remaove the horn.

6. Remove the swing anm pivot pins by
removing the nuts and driving up from
thes hottom, Note the mbber plugs,

7. Remove the shock absorber bottom
biolts.

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 aut the spindle. Dis-
connect the speedometer cable. Remove
the swing arm.

Inspection

1. Check the spindle for wear or scor-
ing. Inspect the hushes for signs of wear.

2. Insert the spindle into place and
check tor play. There should be none. 1
play exists, the spindle and the bushes
should be reploced.

Disassembly and Assembly

L. Remove the left weleh plug.

2. Press out the old bushings.

3. Ta install new bushes, place the
sealing washer over the bush und press it
in fully. The bushes do not need to be
reamned after installation.

4. Plice the felt disc into the recess of
the lelt-side boss after soaking it in SAE
140 oil. Tostall the welch plug.

Installation

1. Soak the swing arm spindle lubri-
eating wicks in SAE 140 oil and then in-
stall one into the left end of the spindle,

2. Pluce the swing arm into position
with the bushes instulled and the left-
side felt washer and welch plug in place.
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3. Carefully push in the spindle, not-
ing the two cutouts which align with the
cotter pins, When the spindle is inserted
ibout halfway, install the left-side cotter
pin. Then continue pushing in the spin-
dle until the eotter pin mutes with the
cutout in the spindle.

4. lustall the right-hand cotter pin.

5. Remove the bolt used to install the
spindle. Install the oil-soaked felt wick
into the right-side of the spindle, then the
oil-sonked felt washer, and install the
welch plug.

6. The remainder of the procedure is
the reverse of disassembly.

Frame

PRE-COMMANDO

The rigid frame Nortons require no
maintenance in this area other than rou-
tine checks of the frame gussets and
steering lug for erncks if vibration is high
or handling poor.

COMMANDO

The engine and transmission uare
bolted rigidly together by the rear engine
mounting plate. The swing arm, instead
of being attached to the frame, is bolted
to this assembly, although it pivots in-
dependently in the normal manner. Now,
the entire engine-iransmission-swing
arm unit is mounted in the frume at three
places by means of polymer filled absorp-
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
of the transmission,

The absorption units must be as-
sembled properly if the system is to wark
ws the designers intended,

The front and rear engine mounting
units must be checked for side-play if
vibration ocours,

NOTE: When checking the mountings,
1970 and carlicr models may be sup-
ported an the conter stand. 1971 and
later models, hnwever, must be sup-
ported with a crate or hox on which
the lower framo rails can rest. These
models cannot bo checked while on the
stand, sinee this will put tension on the
mountings.

1974 and Earlier

FroxT MOUNTING

I. For the front engine mounting, be
sure that the engine mounting bolt is
torqued to the correct value of 25 ft Ibs.

2. The total side-play of the Ffront
engine mounting should be (L.020-0.025
in, If the side play is redueced, the mount-
ing bush will not function. Side-play is
adjusted by means of shim washers of
virying thickness. These are available in
four sizes: 0.005, 0.010, 0.020, and 0,030
In.

3. IF the engine plite is moved and
then relensed, the assembly should react
through the elasticity of the mounting
bush. 1Fit does not, the shim washers are
too thick.

Checklng clesrance in the ot engloe monnting Te

(1674 andd earliord

5. To remove the rear engine mount-
ing, the engine, transmission, oil tank,
and the swing arm spindle must be re-
|Tll)\'1'(].

6. The main mounting bush und the
rubber spacers are removed with un arbor
press. This is also true for the front as-
sembly, although this unit may be tiken
out of the Frame by itself,

NOTE: If proper stde-play cannot be
abtained, the engine mounting tube
may be partially collapsed and must
be replaced.

For other engine mounting problems,
fer to the Following chart:

Vilorsat um Hoamge

Pevi bl € ivmnn

Kuduthm

(000 e

Fromt Mounting OF, Hear Tight

Remove 0,003 in, dhim

HOO-S000 £

Rear Mounting OK, Frost Tight

FResnove (0005 in, shim

OS50 g

Fromt aml Rear Mimntings Tight

Rexve 0,005 in. shim

4. To fit new shims, remove the nut an
the left side of the assembly, drive out
the bolt fiir enough so that the spacer and
the cap can be removed for access to the
shim washer, and replace this with one
which will give the correct side-play.

5, Reassemble the mounting, torque
down the nut to 25 f Ibs, and recheck the
sicle-palay,

REAR MOUNTING

1. Checking the side-play for the rear
mount is the same as for the front. The
villue is 0.010-0.015 i, It should be
checked on the right-side of the machine.

2. New shims can be fitted by taking
off the nut on the right-side and driving
aut the Lolt far enough so that the spacer
and cup ean be removed.

3. Replace the shim washer with the
ane sclected and refit the cap and spacer.

4. Torque down the nut (25 ft Ibs) and
recheck side-play,

1975 and Later

The Isalastic mounts on the Mk 111 are
similar to those found on earlier models,
although they incorporate an adjusting
device.

FrRONT MOUNTING

1. Slide the right-side gaiter back to
give access to the adjuster and plastic
washer,

2. Push the engine as fur as possible to
the right to take up all the slack in the
mounting, Hold the engine in this posi-
tion anid cheek the elearance between the
plastic wosher and the plated adjuster
eollar, Il the clearance exceeds 0,010 in.
(0.25 mm), adjustrment will be necessary.

3. Loosen the mounting main bolt and
slide the spring clip ¢lear of the holes in
the adjuster. Use o thin serewdriver or
suitable substitute and tam the adjuster
until there is no clearance. Then back off
the adjuster 1'% holes,

Isolustic mountings {1974 and earlier)
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Acliusting clearance (1975 and Liter)

4. Tighten the main bolt to 30 it s,
Clearance should be about 0,008 in,
{0,152 nin).

SOSANRAL T e o

L LT

Mounting unit (1975 snd lates)

REAn MousTivG

1. Slide the left-side gaiter back to ox-
pose the face ring and plastic washer,

2. Push the rear wheel as far as possi-
ble ta the left and check the elearance be-
tween the plastic washer and the plated
adjusting collar, IT 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 until
there is no clearanee, Then back it off 1%
holes. Tighten the bolt to 30 f [hs, Clear-
ance should be aboul 0.006 in, (0152
mm),

Chassis Specifications

Wheel Beatings { wm )
Front, lelt siln
Froit, rllqlul aidle
Hear, lelt side
Rewr, right side

Torjue Wrench Settings (it [ )
Engine Mounting Balts (All)
Dise Brake Caliper Bults

Dise Dake
il types Steel booked, molded
aml bonaled Friction maberial
Pad Friction aren diam. {in}
Mad thickness (in.)
D chimmrter i, )
LHsc width (in,)

1Tx40x 12
I7 x40 x 18
1Txd0x 12
1Tx40x 10

25
25

1LB%
0.497-0.38
16,70
0.250-0.260




