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

Lubrication

ENGINI
uld be changed every 2500

miles under normal operating conditions.
Change oil when engine is warm

Use SAE 2050 or SAE 30 “SE” if the
savenge temperature is above 32° F., and
SAE 1000 or SAE 20 “SE oil if below
this.

Checking Oil Level
1, Remove the seat, if necessary (as on

Commandos) to gain access to the oil tank
cap, Remove the cap.

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

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

3. Check the oil level. On Commando:
models, a dipstick
level should not exee
fall below the “L”

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

‘Onall 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 ofl 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 oi,

ded, The oil
H” mark, or

‘Changing Oil

1. Let the engine run until it is warm,
then remove the seat (if necessary as on

Cor ido models) and the right side
cover (if fitted) to gain access to the tank
filler cap and drain plug respectivel

2. Drain the warm oil out into a
able secoptucle, On the 1970 Roadster,
the filter 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
of oil in the sump,

‘On early 1973 Commando 750 models,
only a small drain plug is fitted to the
sump. On the 850 Commando, a large
plug with filter is fitted 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 impurities
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trapped in wash out the plug itself
checking closely for metal particles.

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

‘Commando only
7. Remove the oil feed line at the tank

by loosening the securing nut. Remove
the filter (held by a circlip) and clean it.
Lot the filter dry before refit

On some 1973 Com incon
the 850 Commando, an automotive-tyscrew-on cartridge oll filter is fitted to the
oil return line, and fs located behind the
gearbox. This filter should be removed
and replaced about every other oil
change.

Place a drip pan beneath the filter to
catch any oil. Loosen the clamp and un-terew the. filer, using = fer “strap
wrench if necessary.

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

Pre-Commando:
For the other models, the factory did

not recommend removing the filter on
the oil feed pipe as just described for the
Commando for fear of causing « leak at

seal. Instead,
Procedure was to re-

move the oil tank completely and wash it

out with kerosene or another suitable sol-
vent,

a. Take off the metal oil pipe june-
tion at the engine by removing the sin-
alle fastening bolt,

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

c. Remove the three or four bolts
which hold the oil tank to the framne
(depending on 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 before refitting,
Itis not necessary or recommended to

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

Commando:
Although this should not be necessary

for the Commando under normal cond
tions, the procedure is as follows:

a, Remove the seat and sidecovers
from both sides of the machi

b, Drain the oil as described above.
©, Take off the chain oiler pipe atthe point where it enters the felt car-

tridge by compressing the spring clip
and pulling the pipe away. Also. re-
move the oil tank breather and crank
case breather pi‘a. Unscrew the, front. and rear off
tank rubber mountings and remove the
tank by lifting it to clear the bottom
grommet and taking the bottom of the
tank out of the frame first

bly fx the rowerse of the

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

9, Refill the oil tank with the correct
amount and grade of oil. Start the engine
and let it rin for three minutes. 1
shut it off and let it sit for another two
minutes. Recheck the ail level and fill it
‘Up as necessary,

(GEARBOX

‘The change interval is 5000 miles. Oil
should be warm when changing. Use
SAE 90EP when average temperature is
cite 32° F and SAE 30 when it is below
this,

Checking Oil
To check the level of oil in the gearbox,

simply remove the oil level plug at the
rear of the outer gearbox cover, The oil
should begin to flow gently out.

‘Changing Oil

NOTE: The oif should be warm when
changing.
1. Remove the clutch lever inspection

cap on the outer cover.
2. Remove the drain plug at the bot-

tom rear of the gearbox aud allow the ofl
to drain out. Repluce the drain plug and
tighten it finmly, but avoid damaging the
fiber washer.

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

Geatbo plies (all models)

tion cap, Add the oil slowly, as it is quite
thick and must drain through a drilling in
the inner cover to get to the gear compart:

|. When you have added the correct
amount of oil (Commando: 1.2 pint
other models: 1 pint), let the oil sit for a

minute toensure that the level is equal in
both the inner and outer compartm
then remove the level plug and check as
before.

4. Replace the level plug and the ine
spection cap.

PRIMARY CHAINCASE

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

Checking Oil Level
To check the p chaincase oil

Jevel, remove the oil level plug at the
middle, lower portion of the chaincase.
‘The oil should seep gently out the level
is correct,

‘Changing Chaincase Oil
1. Remove the left-side footpes,

2. Place a long metal tray or suitable
substitute beneath the chaincase,
screw the central fixing bolt, or th
screws around the chaincase cover as on

ind pull off the chatncase
just enough to break the joint and

let the oil escape.
3. Let the cover sit for a moment until

as much of the ofl as possible has drained.
out, then remove the cover.

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

5. Replace the cover, remove the chaity
inspection cap, and add the correct
amount and grade of oil with the aid of a
smnall funnel. Check the oil level as.be-
fore.

The primary chaincase for the Com-
mando should be filled with 7 oz. of oil,
while on the other models, the correct
amount is 45 oz.

Never use any type of oil additive or a
thicker grade of oil in the primary chain-
cease in an effort to slow or stop a leak, or
for any other rason, as these may affect
the operation of the clutch.

CAUTION: Do not overfill the pri-
mary chaincase
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PRONT FORKS

The oil should be changed every 5,000
miles (Commando), or 10,000 miles (pre~
Commando) and refilled with the recom
mended grade in the correct amount.

ie small drain screw the
bottom of one fork leg, having a suitable
receptacle ready to catch the oil. Push the
bike and. work the
forks jetely drain all
‘of the oil in the: Fork.

2. Allow the oil to drain for several
minutes, then replace the drain screw.
Paying attention to the fiber washer to
avold damaging it. Drain the other fork
Tox in the same mani

3, The large filler plug at the top of
each fork leg must now be removed. If
necessary for your bike, remove the
hundlebary for increased accessibility to
the plugs.

With the bike off the center stand,
remove One of the filler plugs.

CAUTION: Do not remote both plugs
with the bike off the center stand, oF
the forks will collapw.
4. Push down on the front end so that

the spring and damper rod rise out of the
fork lew

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

6. Put the machine on the center stand
so that the spring and damper rod retract
into the fork lex, which they will do
when the forks extend,

7. Pour the correct ator
the fork leg. Atlas and Commando:
each leg: Seramblers: 6.5 07 in each leg.

Oil must be added slowly. It takes timme
for the ofl to seep past the spring and into
the slider,

‘An alternate method to hasten filling. iy
to cover the plug hole with the palm of
‘one hand and then pump the forks up and
down slightly,

8. After the oil has been added, push [
the machine off the stand again to expose
the damper rod. Serew the filler plug
onto the tod as far as possible, then lock
the damper rod nut against 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 loose
in operation.

9, Put the hike hack on the center
stand and serew the filler plus into the
fork lex and tighten firm| t the
procedure with the remaining fork lex.
DRIVE CHAL

The rear ch
tion from the

receives some Lubrica-
tank by way of the tank

On Commandos, a felt

lubricant developed specifically for mo-
toreycle drive chains, however, should
he used at regular intervals,

GREASE NIPPLES
On all drum brake models, grease nip-

ples are fitted to the front and rear brake
cam pivots. These should be lubricated
every 5,000 miles with no more than one.
stroke af the grease gun to avoid getting
wrease inside the dram.

Most models also need lubrication of
the rear brake pedal pivot anda fitting is
provided for this purpose. Grease the
pivot every 2.500 miles,

At the same interval, give a few shots of
grease to the speedometer drive on the
rear wheel.

‘On Commando models only,
ripple on the right side of the swing arm
bush housing, This should be attended to
every $000 miles. Fil swith SAE 140
oil

To check the swing arm oil level, re-
move the spindle locating bolt at the top,
center, of the swing arm pivot. Fill with
ol until i begins to come out of the bolt
hole,

CAUTION; Be sure (0 use oil only; do
not use urease,

CONTACT BREAKER POINTS

Battery and Coil Ignition

Every 5,000 miles, when checking oF
replacing the contact breaker points,
apply some grease to the breaker eam and.
to the pivot posts.

At the same tine, apply a small amount
of light off to the centrifugal advance
mechanism bob weights at their pivots.
The advance mechanism iy behind the
breaker

In both cases,
very sparingly so you wo
points in the process.

Magneto Ignition

The eam ring in the Lucas K2F mag.
neto has two holes drilled into it in which
are fitted very small fiber wicks which
hold and distribute oi, They are fed by
much larger pieces of fiber beneath the
‘cam ring. Every 3,000 miles, add oil spar-
ingly to the cam ring face. Less often, the
cam ring may be removed after first re
moving the center bolt, prying out the
points and breaker plate, and very gently
pulling out the eam plate, Tt must be
plied straight out by hand. Removing

‘eam ring will allow you to oil the
fiber elements directly. Do it sparingly.

If the wicks in the ring are missing, as
may happen after many miles, the ring
ean be lightly greased for the Sane pur-
pose

Also apply’ 4 drop of oil to the breaker
point pivot post.

SPEEDOMETER AND
TACHOMETER CABLES

The speedometer and tachometer
bles should be removed, cleaned,
spected, and lubricated with grease pe
odically.

1, Disconnect the cables at the in
struments or the drive box.

2, Withdmw the cables,
outer housings in place.

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

4. Completely coat the cables with
light-duty "grease except for the 6 in
noutest the instruments

5. Heinstall the cables as removed.

STEERING HEAD BEARINGS

Late Model Commando

If the machine does not have a large
chrome hexagon nut at the top of the
steering stem, itis the latest desig. The
fork bearings are therefore ball journal

pre-packed with grease at the

t foul the

leaving the

factory which lasts for the life of the mo-
toreycle. These bearings need neither lu-
brication nor adjustment of any kind.

All Other Models

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

REAR SHOCK ABSORBERS

‘The Girling rear shock absorbers are
maintenance-free sealed units and can-
not be disassembled. If shock absorber
weeps oil, it must be replaced.

‘On some early machines, the upper
part of the spring might be greased if it
grates against the metal dust cover,
WHEEL BEARINGS

The maintenance interval for both
front and rear wheel bearings is 10,000
miles, at which time they should be re=
mowed, cleaned, inspected, packed with
the approved brand of grease, and re>
Pliced. Resioval procedere 1s sive8, fn
“Chassis.”

Service Checks and
Adjustments

CLUTCH
The procedure is essentially the same

for all models.
1, Remove the chiteh activating lever

inspection cap on the gearbox and the
clutch adjusting screw cap on the primary
chaincase.

2. Run the clutch cable adjuster all the
way down until there Is slack inthe
cabl

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

‘Cloteh adjasterlocknut (iB) and adjuster (©)

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

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

6, Serew in the adjusting screw until it
just touches the eluteh pushrod.

7. On Commando models, buck the ad-
justing screw off one full turn, then
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tighten the locknut. On all other models,
back the screw off 4 to 3% of a tur, then
tighten the locknut

8, Make sure that the activating lever
has the required free-play. Take up the
extra cable slack with the cable adjusters
at the gearbox or the handlebar. There
should be about 4 in, of free movement
in the handlebar lever before it engages
the clutch for pre-Commando models.
This is measured between the hand lever
and the lever holder. On the Commando,
there should be betwion / in. andl M in
fice movement between the cable ov
casing and the adjuster.

BRAKE ADJUSTMENT

Commandos are fitted with either an
hydraulic dise or a twin leading shoe
drumtype brake at the front, and a single
leading shoe at the rear on pre-1975 mod-
els. 1975 and later models have a disc at
the roar wheel as well. Drum brakes are
cable-operated on both wheels.

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

On all drum brakes, if the axle nut has
been loosened, the brakes must be cen
tralized in the drum before at
adjustment. This is done by
brake hard with the axle nu
then tightening the axle aut while keep-
ing the brake applied. Then adjust thebrake as cutlined jm the following soo-
tions.

Commando

Froxt, Daum TYPE

1. Two adjusters are provided on the
itthe handlebar and at

the drum itself Usually, the adjuster at
the drum is used to compensate for wear
of the brake shoes.

Adjust the brakes so that the shoes con-
tact the drum after the handlebar
lever has moved about 1 in. (m
the tip of the lever)

2, The angle formed by the «:
the brake plate lever should not exceed
90° when the brake is fully applied. it
does, it is probable that the shoes are
‘wom to the point of replacement.

3. The link rod for the twin leading
shoe brake should be correctly set at the
factory, and does not require peri
justment Tinkasge has bee:
sembled, or if
reset the linkage by first
clevis pin, Then pull th
until the brake shoe just contacts the
drvim. Have an assistant hold the hand
bar brake lever in this position, Push
down on the upper brake plate lever until
the brake shoe contacts the drum. The
clevis pin holes link rod and the
lever should line up, ifthe brakes are cor-
rectly adjusted. If not, loosen the link rod

wut, and screw the rod in or out so
p- Tighten the lock-

nut. Insert the clevis pin and fit the elip.
Adjust the brake with the brake plate ad-
Juster.

NOTE: The pins should he checked pe-
riodically und replaced if they show
signs of wear, or braking effecticeness
twill be reduced.
4. The front brake ts equipped with an

Adjusting ts brake rod

air scoop and an outlet, both of which are
blocked off
desired, but the wire mesh screens must
remain in place,

Frost, Disc Type

1, The only required check besides
padl wear is for fluid level, The fluid 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,

ise Leake uid lovel
of the reservoir

ld be ein. belaw the lip

Note that the fluid level drop
slightly as the pads wear, Iw this ease itis
not necessary to add additional Avid,
since the level will rise when new pads

re fitted.
Bleeding and flushing. procedures

provided in
“Chassis.

Rean, Deum Tyre
1. A stop holt is fitted so that the brake

pedal can be positioned to suit rider prof
emonce. Adjust this before adjusting the
brake. If the stop bolt is moved, check
operation of the brake light switch,

2. When the rear brake is fully ap-
plied, the lever should not be past the 6

Vclock position. IFit is, new linings are
necessary. The brake is adjusted with the
adjuster on the end of the eable. Allow
about 1 in. of pedal travel before the li
ings contact the drum.

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

‘on 2s soon as the pedal is depressed
4. Be sure that the brake pedal returns

to rest against the stopper bolt, and not
against the brake light switch, or the
switch will be ruined. The’ swi
plunger must not be fully compressed
when the pedal is resting against its stop.

Rean, Dise TPE
Check fluid level as outlined for

“Front, Dise Type.”

Pre-Commando

FRONT AND Reant

1. Adjust the front brake cable to allow
about 1 in, of hand lever movement, mea-
sured at the tip of the lever, before the
Inings contact the drum.

‘The angle formed by the brake arm and
the cable should not exceed 90° wh
brake is fully applied, or the
probably worn to the point o
ment.

2. If the machine is equipped with a
pedal stop for the rear brake pedal, thi

1 be adjusted to the desired posi

3. The rear brike, if rod-operated,
must be adjusted with the motorcycle on
its wheels and the weight of a rider on it,
Allow about 1 in, of pedal movement be-
fore the linings contact the dn

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

PRIMARY DRIVE CHAIN

1974 and Earlier
‘On pre Commando models, this adjust-

ment should be made when the engine is
yperating temperature.

FPrintry chain adjster locos (A&C) and locking
‘lt «B}

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

3. On Scrambler models: serew down
the adjuster bolt several turns, Pull down
hard on the drive chain to take up the
slack in the primary chain, then tum the

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-
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mary chain, ‘Tighten the nut until the
slack is completely yone, 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, 46% in

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

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

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

1975 und Later

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

FINAL DRIVE CHAIN

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

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

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

3, Tum each adjuster an equal amount
until the chain isa bit looser than
sired.

4. Check slack with the motoreyele on
is wheels and

necessary, until there is % to 1 in, of slack
(total up and down movement) measured
in the middle of the bottom chain run,

'5. Apply the rear drum brake, tighten
the axle nuts and recheck chain slack.

Air Cleaner

1974 and Earlier

‘This is a paper element on most mod-
cls, although it differs for each type of
machine. Replace tho filter paper every
5,000 miles or more often under dusty
conditions.

‘On motorcycles like the Commando
with its larger filter box, foam air cleaner
elements can be fitted ay a replacement,

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

1975 and Later
‘A foam-type air cleaner is 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
squeezing dry. Then soak the filter in
motor oll, squeeze off the excess, and in-

These are superior to paper filters and stall.

Periodic Maintenance Intervals

Weekly very 3,000 wiles
Check tre prestre Labncate magneto cam ring

tery two wees
‘Check battory electrolyte level

Avery 250 les
‘hc engine flank level

Every 1,000 mies
‘Check primary hincneoevelTalmtcte nn an ea chan
{rice alent cables
Aa beth rales
Gi seston a evel

Fey’ 2.00 mils
Sack ine oat stat ks pit
Clean spar pgs an st
(Change prota chaise lf and check adj

=a
heck dutch adjastment
Ghat enor a
Gest crankcase of fer
Gas, Jobrieate, and adjust rear chan
Grease rar rake pedal pivot
Grrase speedometer drive
Uubricat contra eae

‘Clean aie her (foam-type

fork (Cornmando}
Check steering head bearing adjustment
Glen contact breaker points

vmtact breaker cam and auto ude

es sade nie‘Ghee set scepter secker ances
efect Se fer nn
Mepis ak Whe dor (peste![ponder gear ll
[porerapen fing rodeo)
Nene wat ol er

Ly ni
prea ta fromt forks (pre-Commanda)
aent
ay Cae)

Maintenance Data

Tighten the adjuster
6. Check that the

ging, On models with a ribaperated
rake, the adjustment will have changed

if the wheel was moved. Readjust the
brake us necessary.

CAM CHAIN

1, Cam chain tension
checked periodically. 1975 and later
models are fitted with a plug on the tim-
ing eaxe cover to allow the tension to be
checked. On other models, the cover
must be removed to chee!

2. Correct cam chain tension is Va
in. of total up-and-down movement mea-
sured in the middle of the upper chain
run. Adjustment is by means of an adjust-
able slipper secured by two nuts.

ae ay

rider on it. Readjust. site PT" Foch ener, ter trite
PelTak Gp) s 8 © & 8 ©
Oi Tak (pe) «4 @0 60 00 «0

‘brake is not drag. Grebor (pts) 10 10 i a 12 ry

Trimary Chancas (00) “4 7 0 7 1
Fron Fos @ Legion) —«SOSSCSSC« SCC

shelf ts ote By « 2 2 2
Neat “om % uM

etension, Piste. i eR OX % x 4%
Tear Dive a a a

Fe tow ext highspeed operation, wl 2 jak tot ad pl er to hen promures
@ 750-80; 550—7,



Recommended Lubricants

Engioe and Primary Chala
Above 32° F SAE20/50 or SAE 30WBelow SAE 10/00. or SAE 200.

SAK DORE
SAE 30

SAE 1050 oe SAEZOW

Swing Aree (Commando) SAE 110

Grease Fittings Waterproof, medlom-welght chassis grease

Contro! Cables 10/30 swt of

Tach, Spredowneter Cables
Wheel and Steering Head Bearings

tehase bentMolin spd hase Ibvicant
Light
Watrpmot, meom-weight hear gree

lly grease

Tune-Up
NOTE: Common tune-up procedures
are explained in detail in meral In-
formation.”

Valve Adjustment

NOTE: Valves must be adjusted when
the engine is cold.
1. Remove the jas tank after shutting

off 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.

the engine over with the ki
til the left-side intake valve is

ly open (the rocker arm will be de-
pressed). The right intake valve will be
closed at this point. Check the clearance
at the right intake valve with a feeler
gauge. It should be 0.006 in. for all mod-
els except Combat-equipped Com-
mandos which are set at 0.008 in,

Adjusting the valves

The feeler gauge blade will be a slight
drug fit in a correctly adjusted valve.

4. Adjust, if 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 locks
after 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-
ance for all standard engines is 0.008 in,
‘Combat engines are set at 0.010 in.

Recheck the gap

Contact Breaker Points

MAGNETO IGNITION
The contact breaker points are located.

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

Removal

1. Loosen the kill-button wire knurled
nut at the magneto. This is attached to the
post in the center of the magneto cover,

3 Unsorew the cover and place it
aside,

3. Loosen the central hex-head seeur-
ing screw until it is cleur ofits threads but
is still in the center of the contact
breaker. It can be used to “break” the
Points off thelr tapered shaft by gently
levering sideways with the fingers.

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

Installation
Installation is the reverse of the re-

moval procedure. 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 a drop of
oil to the post for lubrication. Note that
the points assembly has a key which must
fit in its slot. Set the gap upon installa-
tion. The ignition timing need not be re
adjusted.
Gap Adjustment

1. Turn the engine over slowly until
the points are fully open. This should be
done with care. The points wil 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 open when the
contact breaker heel passes over these
ints which are about 6 o'lock and 12
o'clock.
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Magneto breaker points assembly

2. Loosen the fixed contact plate se-
curing screw, then use # setewdriver to
move the fixed contact plate to the correct

1p. Check the gap with the appropriatefi. ‘gauge. It should be 0.012-0.015 in,
3. Tighten the fixed contact plate se=

curing serew and recheck the gap,
4. Check that the gap is the same at

both open positions on the cam ring. [fit
is not, set the gap so that it is within the
kiven’ specification at both open posi-
tions.

CAPACITOR IGNITION

Capacitor ignition systems (or battery
and coil ignition) are found on 1967 mod-
cls as well as on Commandos, The earli-
‘est machines equipped with this system
had the ignition points located in a ean-
ister behind the cylinder barrels and at-
tached to the timing case. The first mar
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
Ss individually mounted on the

aker plate, the condensers being re=
motely positioned. The points on this
later system allow each cylinder to be
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 750s (1973) and Gom-
mando 850s use another type of breaker
point assembly, the Lucas OCA.

Early 1967 Models

REMOVAL,

1. Remove the ignition point cover.
2. If desired, the points assembly may

be removed as a unit to reveal the auto-
matic timing advance mechanism, Dis-
Connect the two wites from the snap con-
hectors, remove the two screws which
secure the breaker plate and remove the

eat place f the ly ireplacement of the points only is
desired, remove the two wites from the
‘snap connectors, release the nut which
halds the spring of each breaker point to



Early batterysand-coll breaker points and advance

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

move the pillar nut which holds
each breaker point onto the plate and
take away the points,

INSTALLATION
Installation is the reverse of the re-

moval procedure. Clean the new points
With a solvent to remove the preservative
coating. Be sure that all insulating
Washers are in their proper positions.
Apply a drop of oil to the pivot posts.

NOTE: When refitting the contact
breakers, assure that the wires are con-

wcted correctly. The yellow-black
wire attached to the top contact
breaker goes to the coit mounted on
the left rear frame down tube. Also,
the high tension lead from this coil
goes to the drive side cylinder.
When refitting the contact breaker

cover, he sure that the two insulated
strips for each condenser are in position,

é Gap ApjustMENT
1, Turn the engine over until one of

the breaker points is fully open,
2. Loosen the pillar nut which secures

the breaker point fixed plate.
3. Use a screwdriver to adjust the gap

by prying between the fixed plate and the
contact breaker housing.

4. Using a feeler gauge, set the gap for
each breaker point at 0.014-0.016 in,

5. Tighten the pillar nut and recheck
the gap,

Late 1967 Models and Commando 750
to Engine No. 131257

These models utilize the Lucas 6CA
Points assembly, located behind the cyl-
inders.

REMOVAL

1, Remove the points cover.
2. If desired, the breaker points assem:

bly may be removed as a unit to reveal
the auitomatic timing advance mechanisro
by removing the two lane serews which
secure the breaker assembly Plate.

3, To remove the points themselves,
remove the hexagon nut which secures
the wire and the contact breaker spring.

Be especially careful of the plastic insula-
tor sleeve and the fiber washer.

4. Remove the locking screw (D) and
take off the breaker,

INSTALLATION

Installation is the reverse of the re-
moval procedure. Ensure that the insulat-
ing washers and insulator sleeve are cor-
teetly positioned. Smear the pivot post
with a bit of greuse before refitting. Clean
‘new points with a solvent to remove the
preservative coating. When fitting the

6CA potnts assembly

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

Gap AvjustaeNt
1, Tum the engine over until the slash

mark on the point cum aligns with the
nylon heel of one of the breaker points.

2. Check the gap with the appropriate
feeler gauge. It should be 0.014-000

3. If adjustment is necessary, loose
the locking screw (D) and tum the eccen-
tric serew (C) until the proper gap is at-
tained.

ec thecheck the sap.

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

‘Commando 750 From Engine No.
131258 to 1972 Models

The points are located beneath the
cover on the timing case. This is also w
CA breaker set and the procedure for re
moval replicement, anc! adjustment is
exactly the sume as deseribed in the pre
ceding sect

Commando 750 (1973) and
‘Commando 850

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

the locking serew and re-

ReMovat
1. Remove the points cover,
2. To remove the points” assembly

complete, remove the two large screws
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 poi
wet the wire, being careful

plastic and fiber insulators at the tenni-
nal.

4. Remove the two screws which
each set of points to the plate (C and

D in the illustration),

INSTALLATION

Installation is the reverse of the
moval procedure. Assure that the insulat-
ing washers and insulator sleeve are cor-
rectly positioned. Smear the pivot post
with « bit of grease before refitting. Clean
new points with a solvent to remove the
Preservative coating.

Gar ADjustMeNT

1. Tum the engine o until the slash:
mark the point cam aligns with the
heel of one of the breaker points.

2. Check the point up. It should be
0.014-0.016 in.

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

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

Ignition Timing

It is essential that the ignition points
he in condition and correctly
gapped before the timing procedure ts
undertaker

MAGNETO IGNITION

Adjusting Timing
1. Remove the left and right footpegs

and the tachometer drive.
cover

wire nut
3. Place a pan beneath the primary

chainease 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 careful that the conical
oil seal fitted to the ofl pump nipple is not
misplaced.

Oil will dribble out of the drilling in
the crankeaso. It ean be blocked off by in-
serting one of the cover screws.

5. Remove the spark plugs.
6. Remove the alternator rotor nut

and affix the timing dise to the crankshaft.

OCA points arsembly
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plug holes and kick the engine over
slowly with the kickstarter until eompres-
sion ts felt in one of the cylinders. Now
Place a short drinking straw or u swizzle
sticl nto that spark plug hole and turn

ing a wrench on the
atil the piston's highest point

has been ascertained. Work the pistons
up and down several times until you are

re that you have it righ
ill be about # ofi

which will indicate TDC.
8. Attuch a stiff wire anywhere that is

convenient so that it points to “zero” on
the timing dise,

Loosen th

points can be tured freely
10. Using a small block of wood, or

suitable substitute, lock the bob weights
of the timing advance mechanism in the
“full advance” positio

11. Turn the rotor n
the pointer indicates 32° on the ti
wheel

12, Place @ very thin plece of paper
(cigarette: paper is good) between the
points and, tugging gently at the paper,

re that the points are closed, trapping
the paper. Rotate the points with a
wrench on the center nut, maintaining

pressure on the paper
13. The very instant the points begin

to separate, the plag will fire. With the
ilwrench, hold the points at the place

that the paper slips out of the points.
14. ‘Tum the self-extracting bolt on the

timing advance mechanism with your
hand until it is finger tight, then tap the
bolt head lightly with a hammer so that

Hockwise until
8

the advance mechanism will lock onto
the tapered shaft

CAUTION: A light tap is all that is
needed. Do not smack the bolt with

twice, then recheck the timing,
16. Before reassembling the eompo-

nents, be sure to remove the block from
the timing advance mechanism. Check
the mechanism for free play

NOTE: The correct amount of timing
advance is 32° of crankshaft rotation
which ts equivalent to 0.343 in. 8.69
mm) of piston travel. It ix possible to
use this measurement if the head has

ved, but it would be
if an atte

pisto the plug holes
due to their angle.

the point of separation for the ig
ts cannot be determined with
due to the characteristics of

wneto. A special ahmmeter, how-
, can be used ifone is available,

CAPACITOR IGNITION

Piston position can be found either
with « degree wheel,

checked in a number of ways, the easiest
being with a test light or a selfpowered
continuity light.

5, “dynamic”
1s of an automotive-type

strobe light is possible, method
is preferable to the “static” methods,
since it allows timing to be checked at
the rpm at which the engine usually
operates.

Early 1967 Models

Checkin Tons

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

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

3. Fit the timing dise onto the erank-
shaft and he pistons at top dead
center, Th
firing stroke, ax indicated by eompression
in that cylinder as the piston approaches
top dead center 4
valves at TDG.

4. The timing, when fully wdvanced, is
. The advance mechanism is behi

the pointy and it ix therefore easie to

check the timing in the unadwanced posi-
tion. This is fine on machines which have
not covered a large number of miles. In
this ease, rotate the crankshaft clockwise

ated on the
then it coun-

the pointer indicates
loft cylinder should

n. Verify this by
Tight

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 anit
stops may be worn, 'To lock the advance
unit into full advance position, remove
the bolt of the breaker cain atnd use a
serewdriver to tum the cam clockwise
until it stops
points should start to ope

center.

ApyustING Tit
To sot the timing, proce

above. Loosen the twowhich hold the contact breaker ree and
move the plate in the needed direction
until the points for the left eylinder begin
to open at the correct time. The plate is
moved clockwise to retard the timing,
counterclockwise to advance it,

Be sure to check the timing on the
other cylinder as well. If there is a dif-
ference greater than 1° between the two,
Bost the breaker plate so as to split
the difference.

Late 1967 Models and Commando to
Engine No, 131257

CHECKING TiN

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

2. Remove the ignit
and the spark plug

3. Remove the alternator rotor bolt

points cover

| and fit the timing wheel
4. Place your finger over the right

spark plug hole and kick the engine over
until compression is felt in the cylinder.

5. Insert a short drinking straw or a

Using this method, the degre
at 32° before

swizzle stick into the plug hole and con-
tinue tuming the engine over with a
wrench on the rotor bolt until top dead
center has been established. Rock the
pistons back and forth a few times itil
you are sure that you have positioned

at the highest point of their travel
Check that the right-hand piston és on the
compression stroke by noting clearance

at both valves.
NOTE: There will be about 4° o
" movement in the crankshu
which will indicate TDC.

roa.

anno

Washer for locking timing advance unit

6. Remove the center bolt of the con-
tact breaker cam and find a washer with a
hole large enough to fit over the eam post
and bear on the cam itself. Replace 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

T. Using a piece of wire as a
position it anywhere that
that it indicates “zero’
disc

‘on the timing

you have placed the right eylinder
piston at TDC on the compression stroke,
you will be working with the points with
the black/white primary wire, Hook up
the test or continuity light.

8. Rotate the crankshaft backward by
tuming the rotor nut clockwise several

past the normal timing advance
as indicated by the degree wheel, This
will be either 32° or 28° depending on the
sodel. Tum the crank to about 40° before
‘TDC to assure that the points are closed.

lowly tum. the nut coun-
ving wheel in-

At this very
¢ test light bully should react, for

they will commence to open ifthe timing
is correct.

10. Repeat this procedure for the left
oylinder.

Apjustinc Truc

Ifthe points do not begin to open at the
correct time, refer to the illustration of
the 6CA points assembly,
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1. Loosen the two securing serews (A)

and tum the brass 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
breaker at about the middle of its adjust-
ment range using serew (B), then tighten
the securing screws.

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

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

Commando Models After
Engine No, 131257

‘These machines have the points as-
sembly mounted in the timing case on
the right side of the camshaft and are fit-
ted with a timing mark on the rotor and
an indicator plate beneath « cap at the
front of the primary chain cover. The sys-
tem may be checked for proper timing ei-
ther with the engine nui
standstill.

inspection plug fiom the primary chat
case.

Hook up a strobe Light in accor

3. Rotate the engine 360° and repeat
the procedure for the other cylinder.

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 advance mechanism
works freely,

IGNITION THuNG—Wuen TIMING Has
BEEN Lost

1. If, for any reason, the breaker cam
assembly hus been removed fim its shaft
(and this applies to all models equipped
with the 6CA or 1OCA points system), itis
necessary to align it in approximately the
orrect postion before timing can be ac:
complished.

2. Referring to timing information pre~
viously given, locate the drive side (left)
cylinder on its compression stroke, and
place the piston at 25° before TDC.

3. Place the Mreaker cam asyembly
onto its shaft so that the bobweight pivots
of the automatic timing advanee mecha
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 at approxi-
mately nine o'elocl

4. Set the ignition timing.as previously
described.

dance with the manufacturer's recom- S2bt Ra!
mendations,

3, Start the engine and run it at 2,000
‘pm so that the timing is fully advanced.
‘The mark on the rotor should register
with the 28° mark on the indicator plate.
(Each line indicates two degrees.)

4. If no strobe light ts 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 rocker cover. Rotate the
‘engine until the drive side (left) intake
rocker opens and closes. This will place
the drive side cylinder on the firing
stroke.

6. Remove the center bolt of the con-
tact breaker cam, With a washer which
has a hole large enough to clear the can
post and bear on the cum itself, replace
the bolt, turn the breaker carn until itis 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 breaker
(blackiyellow primary wire) and. rotate

the engine until the indicator plate om the
primary chaincase reads 28°. The test
light bulb should react at this point as the
points separate.

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

ADJUSTING TIMING

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

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

Carburetor Adjustments

These should he made after the other
1¢ been checked,

and when the engine is at its normal
operating temperatt

IDLE SPEED AND MIXTURE
1. Turn the pilot air screws in until

lightly seated, then back them out about
14s turns,

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

3. Remove one of the spark plug leads,
Keep the engine running on one cylinder
by tuning in the throttle stop screw for
that evlinder until the engine runs, but as
slowly as possible,

4. Tum the pilot air serew in of out
until the exhaust pulse from the running,
cylinder is smooth and even,

5. Connect the spark plus lead, rev the
engine a few times to clear it out, th
disconnect the lead to the eylinder which
has been adjusted.

6, Repeat the previous procedure so
that the running cylinder fires as slowly
and evenly as possible.

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

Concentric carburetor throttle stop screw (A), pilot
le screw (B), man jet (C) und weed jet (D)

very high. Back out each throttle stop
serew by equal ama il the desired
idle speed ts reached.

8. Gheck that both eyinders are Bring
evenly,

CARBURETOR SYNCHRONIZATION
1, Remove the air cleaner assembly.
2. Twist the throttle fully open to lift

up the slides.
3. Position a mirror behind the carbu-

relors or reach into the carburetor bores
with the thumb and index finger of one
hand.

4. Slowly close the throttle und wateh,
or feel, the slides as they are being low"
ered; they should enter their respective
bores simultaneously.

5. If the slide positions are unequal,
raise oF lower one to match the other by
tuming the adjuster at the top of the car-
buretor

6. Another check is to place a finger on
each carburetor slide when the throttle ts
fully closed, then move the twist rip
very slightly. Both slides should bes
lift at the same time. Adjust as described
above if necessary.

THROTTLE CABLE ADJUSTMENT

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

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

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

After sctting the free-play ut exch
cable, start and warn up the engine.
Tum the handlebars from side to side
and notice any variation in rpm. Ifa varia-
tion occurs, one of the cables is either in-
correctly adjusted (not enough free-play)
or is binding somewhere along its rout-
ing.



Norton
Tune-Up Specifications

Aegace euton
Caparo
‘remade ‘seaman

Commend
‘ean

Carhuretion Refer to “Fuel System” for standard carburetor wetings
Valve Tappet Cleazance (coli)Tntabo {in.) 0.006 0.008 0,000 0.008

haut (10,) 0.008 008 0.008 0.010
Ig

Plog (standard)pion NS NS NOYANTY Ny
Plas Gap (in) 018-0022 92-2 —9.023-0.028 0.0230 025

ecaker Paint Gap (in.) 0012-0015 0014-0016 014-0018 O.014-0016

Ignition Ps a 25° 28°‘ull atvanee) BTC

Engine and Transmission
It iy important to realize that although

the procedures for working on the Norton,
engine are applicable, with minor varia-
tions, to all models, the engine compo-
nents are usually not interchangeable be-
tween Commando and pre-Comimando
units, even though they may be similar in
appearance. Be sure that the correct re~
placement parts are obtained when nee-
essary.

NOTE: For engine compon
tion procedures, refer to
building
tion section

ENGINE SERVICE NOTES

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

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

t inspec~
igine Re-

nder the General Informa

the exception of the left-side countershaft
(or layshaft) bearing can be serviced

is the transmission
ie transmission itselfean

without disturbing the
engine.

4. Most e
standard tools and a tor
riety of pullers are L

To remove the Commando diaphragn
clutch, a special tool must be used. for
safety reasons.

1. Remove the seat and fuel tank,
2. Drain th oil from the tank and dis-

connect the oil pipe junction (one bolt) at
the engine, Some oil will come out when
the junetion is removed.

3. Remove the spark plugs. If neces:
sary, as.on late models, unbolt the sini
tion eoil pack and hang it out of the way

4. Disconnect the tachometer cable
at the engine,

NOTE: On carly Commandos with the
tach drive box mounted on the outside
of the timing cuse, it is preferable to
remove the box itself rather than just
the cable, since itis vulueruble 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 rubber
mounts here, loosen the rubber mount
nuts first. Remove the head steady plate
from the cylinder head.

8. Remove the gearshift lever.
9. Remove the battery cover. Discon-

neet the positive terminal of the battery
to eliminate the possibility of a short.

10. Disconneet the alternator leads ut
the snap connectors.

11. Remove the left-side footpeg and
the rear brake lever, Remove the primary
chaincase cover and remove the alterna

sprocket, and chain. Refer to
atch and Primary Drive.”

12. Disconnect the erankcuse breather
from the engine.

13. Dis ect the ground wire at-

Engine Removal and
Installation

COMMANDO.
The engine unit may be removed with-

out disturbing the transmission, and this
fs the easiest method, since removal of
the complete assembly requires removal
of the tear wheel and swing arm,

tached to the bottom crankease stud on
the leftside, if fitted.

14. Before removing the mounting
plate bolts, 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
crankcase is « good idea.

15. Take off the self-locking aut 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. Remove the rear crankcase mount-
ing nuts and studs, lifting the unit to re-
move the bottom most stud. Remove the
unit fom the right-side ofthe fame,

Installation of the engine and transmis-
sion is basically a reversal of the removal
procedure.

17, Place the engine in the frame from
the right-side of the motorcycle.

18, Fit the three studs and nuts which
pass through the rear engine mounting
and the erankease.

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

20. Insert the front engine mounting
bolt und tighten the self-locking nut to
the correct torque setting. Tighten the
ats on the three rear engine mounting
studs,

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 are tightened securely, These
nuts are best looked after by salety wire
fastened by drilling one lobe of the nut
and the top cylinder head fin.

24, Check all nuts and. bolts for
tightness before and after a short ride,

ATLAS
To remove the Atlas enginethlsslon as 4 unit fallow this procedure:

1. Remove the gas tank, discon:
necting the fuel lines at the carburetors
and taking off the mounting nuts.

2. Remove the head steady bracket.
3. Remove the air cleaner and the

carburetors.
4. Drain the oil tank and the engine

sump. If work is to be performed on the
transmission, drain it also,

5. Unbolt the oil pipe junction at the
crankcase. Kicking the engine over 4 few
times after draining the oil tank and be-
fore removing the junction will minimize
the amount of oil which will dribble aut.

6. Remove the exhaust pipes and
filers.

7. Disconnect the tachometer drive
(two screws) at the engine. Its 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 bolt.

10. Remove the battery box.
LL. Disconnect the crankcase and tank

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

12, Remove the off tank platform.
13. Remove the clutch activating lever

inspection cap at the top left-hand side of
the transmission, pry up the lever with a
suitable screwdriver (taking care not to
damage the edges of the inspection hole),
and remove the clutch cable. Screwing

the cable adjuster all the way in makes
the job easier. Next, remove the adjuster
from the case.

14. Remove both footpegs, Place « pan
beneath the primary chaincase cover to

ind trans
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catch the oil when it is removed. Remove
the large hexagon nut on the footpes stud
and carefully take off the chrome cover
and the rubber washer. Pull off the chain-
case: cover.

15, Disconnect the alternator leads at
the snap connector.

16, Remove the clutch pressure plate
by unscrewing the thee spring adjust-
ment nuts. These are cylindrical
have two small tabs on the face that bears

to prevent

the nuts
making replacement of the nuts advis:
able. If you must reuse the nuts on the
clutch, a knife blade or suitable substi-
tute can be placed between the nut and
the spring while removing.

17, Remove the clutch springs and
cups

18. Remove the main cluteh nut on the
transmission mainshaft and the lock
‘washer. Provent the hub from turing ei-
ther with the special tool or by applying
the rear brake with the transmission in
gear.

19, Remove the three nuts andl
washers which secure the alternator sta
tor to the stator housing. Pull off the
stator.

20, Remove the nut which secures the
rotor to the crankshaft and remove the
rotor and its woodruff key. A small gear
puller is sometimes needed to take the
rotor off of the shaft,

‘21. Disconnect the primary chain. The
clutch hub may require a special puller to
remove it from the transmission main-
shaft, especially if it has not been re=
moved before. In addition, the engine
sprocket i ited onto a tapered portion of

crankshaft and will definitely require
4 puller. A smaller gear puller can be
used in place of the factory sprocket ex-
trictor. Be sure to remove the engine
sprocket woodruff key.

22. Remove the three serews which fix
the stator housing to the*mounting. plate
and the three screws fixing the plate to
the crankcase.

23, Remove the out which is found
about halfway between the engine
oo and the clutch which secures

inner chainease half.
nner chainease half is also

gol ereorees by the nut on
the bottom transinission stud, Remove
this nut and take away the chaincase half,
Disconnect the final drive chat,

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

els, note the following points:
1. The engine and transmission are

best removed as a unit.
2. The primary chainease can be left

intact during removal,
Refer to removal procedure for Atlas

smodels for initial steps additional infor
mation is needed

‘engine and transmis.
for removal in the manner outlined

e gas tank, ex-
ors, air cleaners,

7s, ol from tank, and sump,
lometer drive from

the engine, clutch eable at the transmis:
sion, oil junction, oil tank and erankease
breather pipes, and alternator connec-
tions.

3. Disconnect the
4. Remove the 1

transmission
5. Remove the upper front engine

mounting bolts. Loosen, but do nat re-
move, the lower front mounts,

6. Remove the right side footpeg a
remove the rod from the left side. There
are two spacers involved,

7. Unhook the center stand spring
Remove the left side rear engine
ng bolts.

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

10, Lever the engine forward and lift it
up and out of the right side of the fn

11, Installation is somewhat. simpli-
fed by first removing the

Before replacing the ©
frame, be certain that the I
is in its proper positic it cannot be
replaced alter the is tw the frame.

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

13, Inserta length of steel rod or a suit-
ble screwdriver through the rear engine

lates and the frame to align the bolt

var drive chain.
tal cover over the

holes.
14, Lever the front of the engine up to

replace the lower sinall mounting bolt
and tighten the nuts firmly.

15. Lower the engine and refit the
front and rear engine plate bolts.

16. The remainder of the installation
procedure is the reverse of the removal
Procedure.

Top End

Toosen the upper two.
26. Remove the two studs, two bolts,

and their respective nuts at the front
‘engine plates,

27, Remove the two bolts which pass
through the cer nts and the

in the engine
ing plates.

28. Remove the engine assembly from
the frame.

29, Installation is the reverse of re-
moval.

SCRAMBLERS
For engine service on Scrambler mod-

REMOVAL

‘The following procedure gives instrue~
tions for removing the head with the
enjgine in the frame.

1. Remove the seat and gas tank. Dis-
connect the spark pling leads, remove or
loosen the plugs: remove the exhaust sys+
tem,

2. Remove the coil pick, if fitted.
3. On Comm

the head steady’ side plates,
the rubber mounting nu
the head steady plate from the head.

4, On pre-Commundo models, unbolt

the head steady fom the head and the
frame, and remove it.

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

CAUTION: Each junction has two
copper washers, A rag placed over the
spark plug hole is a good idea when
removing the banjo bolts,
‘The rocker oil feed pipe must be

placed out of the way s0 that the heud can
be removed. On models with neoprene

this is « problem. Earlier ma-
chines, however, are equipped with «
copper pipe to feed the rockers, This
pipe fs only flexible to acertain degree. It
can be bent out of the way, but take care
to avoid crimping it anywhere along its
length, The alternate method is to also
disconnect the pipe banjo. at the cnink-
‘case und turn the pipe aside.

6. Remove the exhaust rocker covers
take rocker cover.

Remove the air cleane
and the manifolds,

‘On magneto models, removing the
front spark plug lead is a good idea.

NOTE: On Scrambler models, addi-
tional steps must be taken at this
point

a. Remove all of the cylinder head
nuts and the bolt on the center of the
head. This will leave only the four
bolts fanking the spark plug holes:

b. Remove both exhaust rocker spin-
dle retaining plates and remove the
spindles. This requires a special tool.
Refer to a following section. Be ex-
tremely careful of the washer and
spring which are found on the spindle:

¢. Remove the four remaining eyli
der head bolts.
The remainder of the procedure is the

same as that for other models.

the carbue

Grinder bal tightening sequence: reverse the
onder wheinmurtg the heat

9. The cylinder head ean now be
taken off. It is secured to th
five bolts and nuts. First posit
tons at TDC. Loosen the bolts

zmidually and in the reverse af the tight:
order shown. There are two long

nuts concealed in the fins which require.
n expecially thin wrench to reach them,
As the last of the fasteners is loovened,

the head should begin to rise off its seat
slightly, due to the pressure of the valve.
springs. If the head is not free alter the
last of the fasteners has been removed, it
4s probably due to carbon build-up as om
engines with many miles on them or
those with an oi! buming problem.
this event, place a block of wood against
the eylinder fins at the exhaust port (the
fins are strongest here) and rap sharply
with « 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 itself
which must clear, The most important
consideration at this point, however, is
the: pushrods.

11, Strddle the bike. Lift the head
several inches off its seat. Slipping
fingers between the head and barrels,
push the four ids up into the head
as far as they will go, ‘They should only
protrude about twa inches from the head.

12, Pall the head straight up as far
possible and tilt it backward and to one
side until two of the pushrods clear their
tunnel, Then tilt it to the opposite side so
that the other two are clear. After both
sets are out of the tunnels, the head can
be taken out to one side.

NOTE: The pushrody are of two
lengthy. The longer ones activate the
intake rockers. These are placed clos-
est lo the center of the barrels, Be cer
tain they are correctly located upon
reassembly,
13. The barrels can now be 1

Loosen all nuts ve the b
the crankcase, There are nine
except on the 850 Commando w!
four allen bolts. These should be

moved first
Remove the nuts at the front of the bar-

rels, The others must be loosened as
much as possible until they hit the eool-
ing fins. Lift the barrels as much as yo
can, then loosen the nuts again. Continue
until the nuts can be taken off of the
studs,

‘AS soon as you have removed the nuts,
remove und account for all washers.
sure that none are left on the barrels, or
fone can easily fall into the crankcase
later.

14. Lift the barrels clear of the erank-
case. Ordinarily, the pistons will ride up
with them if the transmission fs in New
tral. As soon us there is enough room to
do 80, place « clean rag between the bar-
els and the crankcase covering the studs,
‘This will catch any pieces of broken pis-
ton ring, if there is one, and will lessen
the chances of the pistons damaxing
themselves on the studs as the barrel is
pulled off

CYLINDER HEAD
ible warpaxe across

surface is 0,002

ROCKER ARMS

Removal
1. For euch rocker arm, remove the

rocker spindle retaining plate assembly.

Hocker spindle retaining plate assembly

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

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

2. The rocker spindle is press-fit on
the cylinder head.

the
vasicr, and there is less

hance of scaring the spindle or the head,
if the head is heated first. Ideally, the
head should be pluced oven and
heated to not more than 100° C (212° F),
In the case of the Scrambler mod
where the factory recommends remo
the exhaust rocker spindles prior to 1
moving the head (engine in the fram
propane torch ean be used, with cant
to heat the area around the spindle

spindles must be removed with
puller. They are threaded internally to
accept special tool 064298 for lute
models. Earlier units could accept the
pre-Commando cylinder head bolts Che

'W). To remove the spindles, « belt, a
locknut, and a short steel sleeve (or pre-
Commando clut spring cup), can be
tised as a puller, Thread the loc
of the way up the bolt, then insert
the sleeve or spring cup. Serew the bolt
1s far ax possible inta the spindle. Tight.
ening the locknut will draw the spindle
out of the head.

4. The rocker arm is flanked by &
spring washer, fitted on the side closest
tw the center of the head, and « plain
thrust washer on the opposite side. Be
positive that both are accounted for. The
thickness of the plain thrust washer
should be 0.015 in

NOTE: The exhaust rockers can be
taken directly out of the head after
pulling out the spindte. The intake
rockers must he turned upside down
and then removed on older models

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

shaft out with « drift, The rocker arm has
4 drilled oi! passage from the spindle to
the ball end to lubricate the ball and
pushrod cup. Make sure that this passage
fs clear. Also, note that the ball shaft’s ofl
hole must line up with the oil drilling in
the rocker. To reassemble, press the ball
shaft into position ws far as possible, A
standard bench vise faced with wood will
do the job.

Installation

The rocker arm assembly must be in-
stalled correctly or damage to the compo-
ents will result

1, ‘The rocker spindle must be located
so thit the slots on the outer end are
HORIZONTAL; the oil hole on the
spindle must face away from the center of
the head,

ale
lations

2. Fit the spring washer
sum, and the thrust washe
locations, Remember
washer is closest to the c
inder head.

3, Healt the head, as was do
moval, and press in the spind
sure that the spi
to cniage with the tabs on the spindle
locating plate. Also, check to make cer
tain that the spindle is just below flush
with the gasket face on the evlinder head.

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

waper gasket with large cetiter

pro

q spring
nter of the cyl-

1h, Plate with locating tabs
©, Paper gasket
a Plain oval plate
€. Two fixing bolts

If oil leaks from the locating plate as-
sembly, itimay be due to the spindle pro-
truding even slightly from the head, of
the plates themselves may be warped. A
late modification has been the fitting of
copper washers beneath the plate bolts
(Part No, 063128). These may be fitted to
all previous mod

VALVES AND VALVE SPRINGS

Removal
1. Take out the stud for the intake

rocker cover if you are going to remove
the intake valves.

2. Using the valve spring compressor,
‘compress the springs far enough to re=
move the two tapered valve keepers (cal-
lots) and release the spriny.

3. The valve collar, inner and outer
springs, spring seat, and heat insulating
washer can he removed. Keep euch as
sembly separate so that 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 valves, so telling them apart is no
problem. The Conmanda valves, how-
ever, are about 0.07 in. longer than those
found on previous models, with a corre
sponding decrease in the length of the
pushrods. The shorter valves can be fit-
ted to the Commando, if necessary, pro-
vided that a winkel cap of the proper
thickness is installed.

Sommando valves cannot be fitted toa
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 inner and outer springs, against

inthe figures yiven in the technical data. If
the measured length is less than 0,187 in,
from the standard yalue, the spring must
be replaced. Note that valve springs
should be replaced as a set.

Installation
NOTE: The valve springs are progres.
sively wound, and are installed swith
the lowe covls towards the cylinder
head

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

. Refit the valve seal, if
New seals must always he used.

3, Replace the heat insulating washer
in its seat, then, the valve spring seat, the
springs (close coils against the head), and
the spring collar

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

VALVE GUID!

Removal

Nortons are equipped with cast iron
guides, the newer models heing fitted
with guides groaved to accept an oil seal
‘on the intake side.

All 750 models have « flange around
the guide which rests against the surface
Of the head when the guide is installed.
The 850, however, has a spring. clip
around the suide which accomplishes
the same purpose.

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

1, To remove the guides, strip th
head of valves, springs, rocker arms, et

2, Heat the head on a hot plate of in an
‘oven. This fs essential as the guides are
force fit in the head any attempt to
drive them out without heating is sure to
result in either a broken guide or a
scuffed or enlarged guide bote. Do not
wat the head in excess of 200° C.

3, Use a drift to drive out the guides.
Ifthe guides are broken, or have a great

amount of carbon build-up as in the case
‘ofthe exhaust guides, some difficulty will
be encountered in removing them. If this
is the case, use a chisel to break off the
lower portion of the guide which pro-
trudes into the port.

‘This operation should be an
emergency recourse undertaken only
alter the standard procedure has been at-
tempted.

Installation
1, To teplace the guides, again heat

the head to 200° C. The guide must be ac-
urately inserted in the bore so that the

valve can seat properly. To accompli
this, take the valve, which will be used in
the port on which'you ure working, and
place it in its normal seated position, The
valve stem will be used to locate the
valve guide in the head as it is driven in,
Use the drift again, this time from the
other end, and press home the guide
until the flange or lip, abuts against the
head. Guide bore size an all models és
0.3135-0.3145 in, Use the appropriate
ream after installation

The newer Commando 750s
en fitted with oil seals on the

intake guides to eliminate the oil burn-
ing which was a problem on some mo-
toreycles. The guides are grooved to
accept these seals which must aot be
fitted on the exhaust side. These guides
fare identical in other expects to the
previous units, so changing aver to a
seal-type is possible, if 30 desired, by
simply replacing the old guides with
the new units.

The 850 is also fitted with oil seats
on the intake valve guides, although
this guide diffors from the earlier one
(heing fitted with a circtip instead of a
Mange). In both cases, the oil seals xo
‘on the intake side only.
Oversized outside diameter guides are

available, if needed, inthe followin
ulird: 0,002 in, 0,005 in

ind 0.015 in.0.010 in.

TAPPETS
Removal and Installation

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

The tappets will come out along with
the keeper, Note its position for installa
tion

2. Since tappets are machined in pairs,
it imperative that they” be “kept
together, Heither is damaged, they mast
be replaced in pairs,

3. Grinding or finishing of the stellite
pad which contacts the camshaft is not
recommended. Replace the tappets if
damage occured.

4. When installing, note that the bew-
led edges of the tappets (running from
top to bot

‘se safety wire after tightening
the screws.

CYLINDER
1. Measure the bore at the top (4 in.

below the lip), middle, and bottom in two
directions 90" apart.

2 Rebore the cylinders if the dif
ference between the largest and smallest
of the measurements is 0.005 in, (0.13
mm) or greater, or if any of them is 0,008

(0.20 mm) greater than the standard
hore diameter specification,

3. Pistons for 750s are available in four
‘oversizes in increments of 0.010 in. and
0.010 and 0.020 in. for the 850.

4. When boring, set piston-to-cylinder
clearance at 0.0045 in,

PISTONS AND RINGS

Removal

NOTE: Mark the pistons “L.” or “R”
und the front or rear to facilitate in-
stallation
1. Remove the piston pin eirclips.
2 Heat the piston crown gently

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

Inspeetion

1. Ring side clearance should be
0.0015-0.0035 in.

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

On multi-piece oil rings, the rails may
have an end-gap of 0.010-0,040 in.

Installation
1. The design of the piston rings has

been changed several times over the
years. The top compression ring is
chromed on most models, or 1ed-coated,

NOTE: Do not remove the red coating
if present.
2. On late models the lower compres

sion ring is tapered, while on others it
thay be stepped. Be suge the rings are in-

led with the “Top” mark facing up-
wards. Stepped rings are installed as il-
lustrated.

C) UPPER COMPRESSION FING

[Cr LOWER COMPRESSION AING

OWL RING

(

Comect installation of stepped compression ring,

EB

= db

Nisee-piece 0 ut smtallation

3. Stagwer the ring end-gaps: around
the piston.

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

Be sure the pistons are correctly fitted.
850 models have the crown stamped
“RH” or “LH” and the “EX” mark must
face the front of the engine.
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750 Models have valve cutouts. The

exhaust valve cut-out is closer to the edge
of the piston and must be positioned to-
wards the front of the engine.

ASSEMBLY

1. Install the cylinders. Tighten the
bolts or nuts in a eroxs pattern until the
corteet torque is reached.

amy

ani

Cylinder head tightening sequence

the rocker spindles, and the valve

i
tit

—
Piston stand dimensions

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

‘On 850 models, 30 ft Ibs for allen bolts,
25 ft Ihs for the front nut, and 20 ft Ibs for
the others.

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

3, Place the four pushrods up into the
head as faras they will go, as described in
“Removal.” The longer pushrods are to
be positioned elosest tothe center ofthe

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

5. Let the pushrods drop into their
tunnels and make sure that they are prop-
erly fitted into the tappet cups.
spe ewe® the ead onto the barrels

1 upper end of the pushrods must now
fit with their respective rocker arm ball
ends,

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

7. Support the head about 4 in. offof
the barrels. Those two long cylinder
sleeve nuts, which are found beneath the
exhaust ports, ean be used to support the
head in this position.

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

9. When you think you have engaged
all of the pushrods, remove the nuts
which support the head. Check again, Be
— oan all es {ser are
engay fore proceeding further.

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

11. Adjust rocker clearances as de-
‘scribed in “Tose 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-

ster
13. After the engine has been warmed

up, allow it to cool and retorque the head
boits and nuts. After the engine is cold,
readjust the i

Clutch and Primary Drive

COMMANDO 1974 AND EARLIER

Disassembly
1. Remove the left-side footpeg and

place « pan beneath the primary chain-
case to catch the oil; take off the chai
ease fixing bolt and pull off the cover

2. Discomnect the alternator wires at
the ‘snap connectors. Unbolt the stator
and pull the wires (carefully) through the
inner chainease half.

3. Remove the sleeve nut and the
lockwasher which secures the alternator
rotor to the crankshaft. Remove the rotor,

a gear puller if needed, and take
i the woodrufl|uff key. Use a pair of pliers

tight.
4, The triplex chain is endless variety

and, therefore, the engine and clutch
sprockets and the chain must be removed
simultaneously.

CAUTION: The clutch can only be re-
moved with the aid of a special tool
and it is dangerous to uttempt to do 40
without it.

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

6, With the special clutch compressor
too! (Part No, 06-0090), screw the center
bolt ofthe tool into the diaphragm spring.

en the nut on the tool's
1 diaphragm sprit

free to tum in the clutch sprocket.
this point.

Using speclal tool to compress diaphragm spring

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

and take away the spring and the tool
together

'8. Remove the nut and washer which
secures the clutch 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 and apply the rear brake to remove
the clutch nut.

‘Commando clutch asseraly

9. Remove the engine sprocket from
its tapered shaft. It is press-fit here and
must be removed from the taper with a
special tool. The procedure here is to at-

* tach the extractor to the sprocket and,
after tightening the center bolt, rap 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
clutch hub sprocket. These are used to
adjust the truc rmning of the primary
chain and should be reassembled in their
proper place.

Ifnecessary, a special tool is available
which serews into the center of the el
to aid in removing it from its shaft
might not be necessary if the clutch has
been removed before.

After the assembly has been taken out
‘of the chainease, remove the engine
sprocket woodruff key,
Inspection

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

2. Although it operates in the primary
cchainease which contains oil to lubricate
the chain, this clutch is the “dry” type.
‘The 750's friction plates must have dis-
persal grooves to get rid of uny excess ofl
which accumulates on them. It may: be
necessary to cut these grooves if the plate
docs not have them. Four dispersal
grooves spaced 90° apart should be suf:fic other side of the friction
plate, cut four more grooves offset 45° in
relation to the first set and also spaced ut
m0".

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

3. The clutch hub runs on a bearing ft.
ted into the clutch sprocket and located
with circlips. To remove the clutch bear-
ing:* 4: Take out the small circlip which

holds the clutch hub with sleeve exten-
sion;

'b. Press out the eluteh hi
¢. Take out the circlip bearing (the

large one);
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‘Commando clutch bearing assembly

. Press out the bearing from the in-
side of the clutch sprocket.
Check the bearing for smooth, ef

fortless rotation. If the bearing is halting
or rough, or if there is any play between
the outer and inner races, replace it.

Assembly

1. Assembly: is the reverse of disas-
sembly.

2. First install the eluteh and engine
sprockets without the primary chain.
Pluce a straightedge across the sprockets

heck that the chai
tis. necessary,

ms behind the clutch sprocket,
3. When installing the — assembly,

tighten the clutch nut to 70 £Ibs, and the
engine (rotor) nut to 80 ft Ibs.

4. After installing the alternator stator,
check that the gap between the stator and
the rotor is even all the way around, The
snp should be about 0.010 in. Ifthe rotor
‘and stator touch at any point, or ifthe gap
is obviously not equal at all points,
Joosen the stator mounts and try to move
it to even out the gap, If this is not pos-
sible, check for bent mounting studs,

COMMANDO 1975 AND LATER

Disasyembly

1. Disconnect the electric starter ter-
minal, Engage First gear. Remove the

» holts from the left footpeg mounting,

2, Remove the prim
Grain bolt to drain off the oil

3. Place a large pan beneath the
hainease to catch any residual oil when

caver is removed. Remove the pri-
mary chainease screws and the electric
starter locating screw, and remove the
cover. Tap the cover with a plastic mallet

or the like to free it if stuck.
4. Remove the gearshift cross-shaft.
5. Apply the rear brake and remove

the alternator rot and the fan dise
washer behind it.

6. Remove the altemator stator after
disconm
three stato

7. Remove
rotor is keyed to the crankshaft. If it re~
sists, use a small gear puller or pry it off
with’ two screwdrivers. Remove the
woodruff key and any shims fitted.

8. Remove the alternator
mounting plate,

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

10, Remove’ the starter intermediate
ear shaft with the overload device.

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

ry chainease

stator

sioner plungers
original bores so
moval.

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

13, With the special clutch compressor
tool (Part No, 06-0999), screw the center
bolt of the tool into the diaphragm spring
center. Tighten the nut on the tool's
center bolt until the diaphragm spring is
free to turn in the clutch,

14. Remove the large oirclip which re=
tains the spring, and take away the spring
and tool together,

15. Remove the nut and washer which
secures the clutch hub to the tr
sion mainshaft. It iy necessary to stop t

clutch fromn turning so that this nut ean be
broken loose. Use the cluteh hub tool

(Part No. 06-1015), Alternately, apply the
rear brake after putting the transmission
in geur to remove the clutch nut.

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

17, ‘The sprocket, chain, and clutch as-
sembly can now be removed. There may
be shims behind the clutch. These are
used to adjust the true running of the
primary chain 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 to “Commando 1974 and Ear-
lier” for inspection procedures.

Electric starter drive and reduction assembly



Assembly
1. If the inner chaincase has been re-

moved it must be refitted so that the
transmission shaft is perpendicular to the
oil seal. Cheek alignment before bolting
up the case

2. Fit the clutch shaft circlip and the
spacer, with the recessed end toward the
transi
were fitted, and i
sprocket and cluteb hi
ment as outlined un
1974 and Earlier.”

3, After checl
the large starter

on. Install any spacers which
tall the engine
and check align-

‘sire the engine sprocket iy pushed
Its shaft as far as possible.

4. Tighten the ef 70 ft tbs.
5. Install the cluteh plates, first fitting

a friction plate, then a steel plate, and al-
ternating. until fitting the last (ixon) pla
Fit the diaphragm spring with the tool at-
tached, and the large cirelip. Remove the
cluteh tool.

6. Fitthe clutch adjuster and locknut.
7. Install the thrust collar into. the

engine sprocket recess with the small
ond facing outward

8, Install the sleeve onto the crank-
shalt, Fi the starter assembly’ into, the
sprocket.

9. Install the large starter sear and
hearing over the hardened sleeve and in-
sett it into the assembly

10. Install the chain tensioner. If the
phingers have been removed from. the
bores, add some oil before refitting.
‘Tighten the nuts gradually, torquing the
/us fn, tuts to 12 ft Ths, and the Min. nuts
to 5 ft Ibs. Use thread locking compound

Do not overtighten,
i. oad device.
12. The remainder of the procedure is

the reverse of disassembly. Rotor nut
torque is 80 ft Ibs. Check that the air gap
between the rotor and stator is about
0.010 in, all the way around.

PRE-COMMANDO

Disassembly
L. Remove the left-side footpes if

necessary.

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

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

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

5. Remove the rotor nut. Use a small
gear puller, if necessary, to remove the
rotor, Take the woodruff 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 face which bears against the
spring, to prevent loosening in operation.
It is possible to place a thin knife blade
between the spring and the nut to pre-
vent the tabs from being sheared off upon’
removal, Otherwise, the nuts should be
replaced upon reassembly.

Pre-Commando clutch assembly

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-
mission mainshaft,

NOTE: It is necessary to stop the
clutch from turning so that this nut
can be removed, You can make a xim-

though effective, tool to do th
consists. of a ‘standard clutch

tal plate and a standard frie~
tion plate. Bolting the two together
takes the place of spring pressure and
will make remocal of the conter nut
much easier,

Tool to stop elute few i (pre-Comnnan)

Alternately, the \ut can be removed by
engaging the transmission, and applying
the rear brake, If the enuine ts 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, ifnecessary,
remove the clutch asyembly. This tool
screws into the center of the eluteh and
pulls it off the shaft, It may not be neces-
sary to use the tool ifthe clutch has been
removed before.

LL. Using a small gear puller, take the
‘engine sprocket off of the tapered portion
of the crankshaft. Remove the woodruff
key.

Inspection

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

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

3. The clutch hub studs, if damaged or
bent, can be removed by removing the
touts ‘on the buck of the cluteh hub. The
nuts are peened for security, and should
be replaced rather than reused. Be sure
to pen the nuts after tightening them
securely.

4. The clutch has rubber shock ub-
sorbers in the hub to prevent “snatching”

and the damage it might cause. To. ine
spect them, remove the three counter-
sunk retaining screws from the front of
the clutch hub and pry aff the steel plate.
‘The rubber blocks will come out of the
hub easily if they are worn

Assembly
Assembly is basically the reverse of the

disassembly procedure. Note the follow-
ing points

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

2. When assembling the clutch, first
fit the housing and hub. Install the
engine sprocket onto the crankshaft with
the boss outward. Fit the primary chain.

3. Install. the clutch plates, noting
that the single-sided friction plate ix
stalled last with the steel side outwa

4. Replace the x cups
springs; the cups have a tab to fit a slat on
the pressure plate.

5. Serew down the adjusting nut with
a fork-like tool, These should be Bush
with the spring eups after axsembly.6. Replace the rotor und tighten the
rotor nut very finnly, It is advisable to
secure this nut with thread locking com
pound

7, Bolt on the altemator, cun_ the
leads through the inner ehainease half,
land reconnect them.

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

‘A spacer, about 0.010 in. thick, ean be
placed around the rotor and used as a
guide while tightening the stator nuts.

9. Work the handlebar clutch lever
several times and notice the operation of
the clutch. The pressure plate must re-
main parallel to the other plates when it
disengages. If it does not (you will
it coming off the assembly at an
adjust the clutch springs.

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

Timing Case

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

‘The timing is accomplished by means
‘of @ small pinion which is fitted to the
end of the crankshaft and drives an inter



the ignition points operating at the
right end of the e
model, Co nilos
cated in
barrels. The points were tim
other chain from. the interm
sprocket to the distributor sp
which was secured to its shaft by

Most other Nortons,

they were secur
pered shaft wit

m

u selflocking bolt.

MING COVER

Removal

follow t
ih attentio

dels
ter drive if

re the ignition points cover
No, 131257).

banjo at the rear of the timing cover. If
the engine has been recently run, a little
ofl may dribble out.

AFTER ENGINE No. 131257

4. Remove the ignition point base
plate which is secured by two screws,
also the wires. Itmay be helpful to mark
the location of the base plate before re-

so that it can

6. a withdraws
the center of the advance

mechanism to pull it off of the camshaft
Slide hammer 06-4298 can also be used.

Aut. MODELS:

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

8, Pull off the timing cover. If dif-
ficulty is encountered, tap around the

ig Aluid

850 models.
9. Oil will dribble out of the drillin

the crankcase at the left (as you look at it)
of the timing case. Use one of the cover
serews to block off the flow of oil

TIMING ASSEMBLY

Removal
If the sprockets and chain are to be re-

moved, mark both with paint b

moving the advance mechanism

BEARING
BOB WEIGHT

CENTRAL.
FIXING BOLT

Renaming the camshaft sprocket nutBOB WEIGHT
T

plain metal plates of varying
slipper which bea

und tty fast
ing advance mechani

Remove the oil mp. It is secured

The sprocket can be
ar puller or with the &

ctor tool (Part No. ESTI2). The cam
sprocket cannot be removed at
on models with a separate ig
chain. For these models:

a the magneto sprocket
e sure that the automatic ad-

al
: oll. pump drive gearrie LEFT-HAND thread onto the

3. Remove the camshaft chain ad-
juster. This assembly consists of two

wwovtog the



to shaft of, on capacitor igni
models, drive out the pin passing

through the distributor sprocket and
shaft.

6. Remove the intermediate sprocket,
cam sprocket, and ignition sprocket (if
applicable) together. Pinch the chain or
chains in the center of their runs to en
sure that the sprockets do not change
their position on the chain relative to the
intermediate sprocket. Remove the thrust

behind the intermediate sprocket
the woodruff key of of the

from the er
of the special extractor (Part No.

003).
Remove the pinion key, the triangular

washer, and the metal ofl seal from the
shalt

Inspection

1. Check for eracks ts
adjuster slipper, This. ca
chain had been overtight
proper play upon reassembly

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

Installation

L, Replace the metal oil seal, the t
angular washer, and the pi ey 0

the cam chain
‘occur if the

Allow for

te

the pinion. Be sure the
faces outward. there is

ig “dot” on the outer side of the pin-
fon also,

3, Replace the thru
o shaft if fitted

washer on the

4. Rotate

small timing dot
at 12 o'clock.

5. Take the cw iz chain with
the and
sprocket,
and sprocket if app position
the intermediate gear so that its timing
dot aligns with that on the Usning pinion

6, Also fit
cam, It is keye

isun easy

both the intermediate sprocket
cam sprocket. When the interim
sprocket is in the correct position,
should be SIX plates of the drive
chain betwe

8. Replace the distrib
sprocket. If a magneto is fitted,
tighten the fixing bolt all the way,
timing must be reset.

9. Stop the engine from turing by
placing the transmission in
engine is disassembled, place
throngh the connecting md small ends
and the bearing on the top of the erank-
case. Tighten the camshaft sprocket nut.

the oil pump drive gear on.
shaft (left-hand thread) and
also. The nuit should be very

tight. Some thread locking compound
here is « good idea,

11. Apply a thin coat of gasket com=

isting pinion and intermediate sprocket marks aligned

pound on the face of the oil pump unk
4 gasket is fitted, and repkiee the pump

its studs. Tighten the two nuts evenly
hoth to 15 ft Ths,

eplace the thin tal plate on the
cam chain tensioner with the longest por-
tion from the bolt hole downward.

13. Replace the tensioner slipper itself
and, finally, the thick plate. R
do not tighten, the two
sioner.

Installing the ms chain tenatoner

14. The cam ch:
be adjusted. A ¢

ily to have for the adj
, since it supports the termediate

nd allows an

1975 and later
tion hole in the t
pose

is fu
idjusted (also to 9:¢ in, play
of the upper cun) by loo,

the two
the
the unit until the desired tension is
reached. A screwdriver can be used to

nit, as there ix shoulderpro) se for this
CAUTION: Overtightening of the
magneto chain can cause binding of
the automatic spark advance mecha-
nism. Therefore, ensure that the ch
slack (s correct

COVER OIL SEALS

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

2, When replacing the se
heat the cover with a propane torch or
suitable replacement and fit the seal with

metal fwe outward (toward you as
you install i)

3. The smaller
chines after engine No. 131257 and js in-
tended to prevent oil from xetting into
the points compartment. It fits directly

‘over the camshaft. Pry out the seal with a

|, gently

as before and presy
metal backing fac

ing you as you instal it
5. The timing cover also has the oil

pressure relief valve which is located just
above the rocker oil feed pipe junction.
‘The relief valve is spring-loaded to
operate at a predetermined pressure and,
therefore, needs no attention. The valve
does have a wire filter screen fitted which



Norton
might be checked and cleaned if neces-
sary.

TIMING COVER

Installation
1. Remove all traces of old gasket and

spel compound from the mating sur-
faces. The timing cover can be worked on

aan appropriate surface (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 a
rather thin paper gasket for the timing
cover which was effectice only if the
‘mating surfaces were in very good con-
dition. The Commando has a thicker
gasket which may be used to advan-
tage on earlier models also. The only
difference between this and the earlier
kasket (aside from the thickeness and
composition of the material) is an
extra hole for the points wires. This is
not needed fr early models and can be
removed

2. Models fitted with the ignition
points at the camshaft must use a i
bush (Part No. 06-1359) over the
prevent damage to the oil seal in the tin
ing cover. The threaded portion of the

d the camshaft
as possible. Add a little oil

je of the bush to make assembly
easier,

3. Check the condition and efficiency
of the conical seal on the oil pump. If itis
deforined, 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

‘Timing cover screw locations

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

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

5. Reconnect the rocker oil feedpipe
banjo.

6. Reconnect the tachometer drive
cable if applicable.

For Commando models alter engine
No. 131257:

7. Remov
primary chai
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-
inees)

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

the inspection cap on the
-ase to expose the indicator

‘Timing advance mechanism positioned for install

serew holes for the point cover. The slot
(not the slash matk) in the breaker cam
should now be about 9 o’cock.

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

11, Adjust the timing.

Bottom End

Disassembly
1, Remove the engine from the frame.

Remove the primary drive and clutch,
cylinder head and cylinders, timing
‘cover and timing year, ete,

2. Unbolt the crankease studs and re-
move the screw(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 encountered, ently heat the
drive side bearing boss. This should only
be necessary on relatively new engines

Sepurating the erankoase halves

4, Take out the camshaft, and the
crankease breather plate and spring, it
ted.

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

NOTE: It is a good idea to use a sleeve
over the crankshaft end to avotd dam-
‘age to it or to the oll pump worm gear
threads,
6. Bearings can be removed from the

crank by prying them off.
7. To remove bearing races from the

crankcase, heat the case in an oven (not
to exceed 200° C), then drop the case onto:
1 wooden block from about a 6 in, height.
If removal is difficult, the bearing race
can be cooled, after the case is heated, ©
ther with a damp rag, or by running an ice
cube around 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 oil

Assembly
1. Assembly is the reverse of disas-

sembly.
2. On models with « cam-timed crank-

case breather, refusal of the case hulves
to mate is sometimes due to the engaging
dogs on the breather plate not properly

ngaging the camshaft
3. On models with a roller bearing on

the timing side, insure proper lubrication
by pouring clean engine oil in
take rocker box after engine ass
completed. This oil will drain into the
timing case, and then to the bearings.

4. Be sure that all bearin
ings are well Tubs
sembling the rest of the engine.

CONNECTING RODS AND
JOURNALS

Removal and Instal

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

2. Be sure to keep each rod with ity
cap. Rods and caps are 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,

4 4 3 [ aenid“

Connecting tod acseraly

3. Rod journals must be within 0.001
in. of perfectly round. Minor scoring can
be removed with fine emery tape, but if

journal is oval, or heavily scored, it
must be reground.

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

‘The oil hole atthe base ofthe rods nist face out:
wards
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2 1090" FACE. RADIUS.
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GRIND. THE CAANKPIN TO
11920871'7200 1 WITH
S090" FACE RADIUS.

STAMP 020" HERE.

SECON _RE-GAIND
GRIND THE CRANKPIN TO
1.73087 1-7300°01A. WITH
OPOFACE RADIUS.

STAMP ~-030°HERE.

Crank regrinding dimensions

4. Undersized big end bearings are
available in four sizes: 0.010 in., 0.020
{n., 0.030 in., and 0.040 in.

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

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

6, Assembly is the reverse of removal,
Be sure that the mark on each eap 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 tod bolt nuts must be used,
and the use of new bolts is recommended
as well. Tighten thse nuts to 25 ft Ibs.

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

CRANKSHART

Disassembly and Assembly
‘The crankshaft is a three-piece unit

consisting of a center flywheel and two
end cheeks which incorporate the rod
journals, The crank is bolted together.

1, Mark the positions of the cheeks
and the flywheel to eliminate the chance
of accidental interchange.

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

3, Clean out the sludge trap machined
into the flywheel.

4. Before assembly, be certain that the
mating, snrfaces are absolutely. free of
foreign matt

5. Nuts are torqued to 35 ft Ibs on 750s
and 30 ft tbs on 850s. Tighten: in a cross
pattern. Turn up the locking tabs, if ft-
ted. Ifnot, pen the nuts with a punch to
lock them in position,

CAMSHAFT
After splitting the cases, make the

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

New bushes must be reamed to size
after installation.

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

Transmission

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

GEARBOX REMOVAL
AND INSTALLATION

1. Removal and replacement of all
gearbox internal parts with the exception

of the layshaft left-side bearing is possi-
ble without removing the gearbox shell
from the frame. If removal of the entire
unit is desired, the engine must be re-
moved on 1969 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. Remove the three rear crankcase-to-
‘engine plate bolts or studs.

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

5, Remove the top and bottom moun
ing bolt and stud. Tum the gearbox cou
terclockwise as far as possible. Push the
rear engine mounting towards the rear of
the motoreycle, until the entaway at the
bottom right is clear of the crankcase, and.
continue rotating the gearbox until it ean
be removed.

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

6. Installation is the reverse of the
above.

OUTER COVER

Disassembly
1. Take off the clutch lever inspection

cap on the outer cover and disconnect the
clutch cable by prying up the lever and
slipping out the nipple. Unscrew the
cable adjuster from the case. Drain the
transmission oil.

2 Remove the kick-starter crank bolt
and 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

over, but leave the lever in place,
5. Remove the five screws which se-

cure the outer cover.

(Caps must be installed so thatthe slash mark on tod and exp ain



Removing the clutch operating lever

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

7. Remove the pawl spring.
8. Disengage the shifter return spring

Jegs from the paw! pin, and withdraw the
5 tappi necessary

wove the shifter stop plate (two
d remove the return spring.

Inspection

1. Check th

2. The outer cover has two rubber
O-rings which act as oil seals. The larger
of the two is found on the kick-starter
shaft behind a steel

shifter paw! for unusual

be removed by h
ing it out from the outside after first pry-

ing is for the ye
we the bush hei

gently serew a
threaded tap into the bush, and pal
out.

it

wy traces of old gasket ma-
er cover mating surface

and check the condition of the surface
All abrasions, scratches, ete. should be
removed with an atl st

Assembly

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

2, When refitting the pawl spring,
tice that the er he spring will

ian, the straight leg.

oil on the kick-
ng the O-ring

INNER COVER
Disassembly

1. Remove the ratchet with
spindle.

2. Unbolt the clutch operating lever
and remove it and its voller from the
shaft

3. Mark the position of the slot
cluteh ope

plate

ich cable a straight pall. O
models, th bly is already marked

crew the lockring on the clutch
lever shaft and remove the lockring, the

snd the ball
Remove the mainshaft nut which

will be exposed after removing the shaft

ats whieh se.
to the gearbox shell

and pull off the inner cover, tapping
lightly at the front end if necessary

7, Take the kick-starter return sp
out of the hole in the kick-starter sha

IL the wer shaft
om th f the cover.

es of the
for seratches, abrasions, or

y be removed
ion, place the
has a piece of

it's at
pearing for ex

uthness or binding it
ar. Replace

ry by heating the
‘out the bearing.

ks. If
with emery cloth. In add
cover on a flat su
lass,

bearing if neces:
case gently

driven in,
od to 0,6875-0,6865 in.

4. Check the condition of the kick-
ier pawl Very carefully. Be sure that

awl shows no signs uf wear ar chip-
ping along the edge. The pawl is easily
replaced by removing the pin, If this is
done, wateh for the p

stop-piece

disassembly. procedure. Be
certain that the clutch operiting lever
shaft is correctly aligned to give the cable
a straight pull

2. Be sure that the mating surfaces are
and in good condition. Re!

a
3. Tighten the inner cover nuts evenly

‘cross pattern to 12 ft Ibs. Fit au
tighten the mainshaft nut

Disassembly

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

“anne” .

?

inner cover will expose the gear as-
semblies on the two shafts. Th

and te
4. Remove the sI

5. Remove the clutch pushrod from
the mainshatt

6. If the clutch has been removed,
remove t shaft and the geurs on it
The sleeve gear will remain in p

Take out the layshaft and th
shaft gears,

If disassembly is require

lay

past this
the pri

to gain access to the
ct

e the screw which s«
plate on the. tralock

sprocket,
10. Re

the

¢ the transmission sprocket
nut, which has a LEFT-HAND thread,

remove the sprocket from the shaft
LL. Remove the sleeve gear from the

bearing.
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12, Remove the dome nut at the bot-
of the transmission case and take out

pl d spring. Remove the new-
tral switch, if fitted.

13. Remove the bolt fixing the quad-
rant and the bolt which secures th
plate and remove these co

14, To remove the lays!

5 nshaft bearing can be re-
moved after pry

heating
bearing with a suitable drift

Inspection

1, Check the conditio
shat and layshaft bes
should rotate with
should be smooth throu

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

it them out
seals on both

camplate und the quadrant. If oil
leakay ced at the bolts for these
components, the seals should be re

of the main
2s. All beari

e frictio

the gears. Replacement bushes a
fitted.

Layshaft first ge
bushes are pressed
slew bushes
ings. These bushes must be checked i
place since removal will destroy them,
New bushes are pressed into the gear

after chilling the bushes in a freezer
several x the gear will
work), and must be reamed to the proper
size after installation. Do not attempt to
replace the bushes unless the correct size
reamer is available.

and sleeve g¢

Assembly.

1. Fit the mainshaft layshaft

Engine and Transmission Specifications

Tappet bores

(an) 6.0085
Cin.) oni

sr 30-2 5758

1 805-1.875 1.h05-L87
028713 25703-28719

‘008s 0.0045
oon3 oon
0.0015-00035 (.0015-0,0095

Wot pin diameter (i) 0.6560-0.6808

VALVE TRAIN
Intake Valeo

diameter (in. ) L190 1.500
Steen dia 03108-03115 0300-0310

Eshuauat Vale
ea fed 1 na tau

Valve Guides
Wore (i) Osos 0 onnss-nat4s

Tenth (inner) (in) ase iss
Freelength (outer) (in) tors 1700 1700

8.130-4.108 $190.8 100 su

CONNECTING ROD

7985-72181

0,4008-0.500

0.4085-0.4008

0.5620-0.5a

351

0.1998.05003
8.4985-0.41008

Sevall nul bore i.) NOST-O4S7S —OASTLLO6STS oosraansrsSide clearance (is) 0013-0016 0013-0010 oo1-0010
Treating clearance (max) (n.) 0.001 oot 6.001

1.7500 175001
EUS L ABS 11si2-1 18Hng) (in) UASOT-AASES (hall) VAST} 1812
EASIE-LISIS (roller)

Main bearing (deive) (amm) 20072419
Main Bearing (tianing) (Dall) (1m) 04724 10

tearing (timing) (voller) (amen) Ee

CAMSHAFT
g diameter (in oss smsBush bene (in) 0750 0.8750

PRESSURE RELIEF VALVE SPRING
Lan nant nit00-0.4655 040-0455 01530-0835
03610-0501 osa10-05615 0-0 5015

05020-05037

ant upper radius all
ate installed

sarings in the ease by driving thes
‘The case should be heated slightly to
installation. Note that the mainshaft bear-
ing is installed with the sealed side out-
ward. Do not forget the spacer which fits
in the mainshaft oil s«

2. Fit the shifter «

with its bolt and washer. Raise the
rant so that
with th

so that only the first two teeth on th
quadrant are visible through the can

then the camplate pl
plunger will rest in th

notch of the ca
pla

camplate plunger, spi
nut

4. Replace the sleeve year, making
sure that the spacer which hears on the

position.

we transmission sprocket
we it with its nut. The aut

1 thread. Tighten
sleeve gear in posit
by wrap
around the sprocket and securing one
end. Fit the locking plate and screw

6. Fit the third gear onto the layshaft
noting that the boss on this gear faces the
fourth layshaft gear. Tap the fourth lay-
shaft gear onto its shaft. Note that this
gear has a small boss on one side which
must face the layshaft be

High
1. Secure the

J
as a left-
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7. Install the mainshaft with the third

gear in place on the shaft. Install the lay-
shaft with third and fourth gears in place.

NOTE: The layshaft should be pressed
into its bearing by hand and should be
reasonably tight once in place. If the
shaft cannot he inserted by hand, use a
fine emery cloth to work the end of the
shaft until this is possible. Otherwise
Gracal of the shaft sell be very df

cult

8. Install the mainshaft second gear
complete with its shift fork, engaging the
shift fork stud into the camplate slot.
Note that the camplate may’ be rotated to
the Neutral position (shallow notch), to
facilitate installation

9. Install the layshaft second gear
complete with its shift fork and engage
the fork stud into the eamplate 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
bosson the mainshat rst gear faces out
ward.

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

NOTE: The roller cannot be installed
‘once the inner cover is fitted.
12, Fit a new gasket. Install the inner

cover. Using a wrench on the camplate
holt, check that the gears can be shifted.
Check that the shifter quadrant clears the
cutout in the inner cover when in the
First gear position and Fourth gear posi-
tion. If it does not, the quadrant and cam-
plate are improperly indexed, and the
transmfssion will not have all gears when
completed.

13. Refit the inner cover as previously
described.

"TRANSMISSION

nhatt eating (kickstart
le) Cin.)

Mainshaft hearing (clutch side) (in.)

0,8095-0.8105

east one4s

Layshat bearing Celutch side) (tom) 17's 40x 12
Vayshaft lameter (elute 5 O.ns7-0.6002

06845-00855
1 2405-1.2500

Sleeve Rear hs 0.9085-0.9000
Sleeve gear bush (reamed in place)

fin) oni2-onis
Aayshaft Bit gear bush (eae in

lace) (iu) 0865-0 0875
(Clutch bearing, (Commando) (am) SBxede 4

Torque Specifications

r
Gam chal
Cranabatt ite

lenoner mite
plate bolts

Be
Bp
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Lubrication System

Oil Pump

EMOVAL AND INSPECTION

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

1. Reimove the timing cover, after tak-
ing off the tach drive ({f necessary), and
disconnect the rocker oil feed pipe at the
cover,

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

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

4. Grasp the driveshaft gear firmly and
push and pull on it. There should be no
end-play whatsoever if the punyp has oil
init

5. Check the face of the pump body
which mates with the crankease. Place a
straightedge across the stud holes to en-
sure that the body is not warped. It must,
of course, be perfectly flat, oF air will be
introduced into the oil low. The mating

surface may be lapped fat if necessary
ting the pump.

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

Disassembly
It is not necessary to remove the

pump drive gear to got at the internals,

it may be taken off the driveshaft if
desired by taking off the nut which se-
cures it to the shaft und pulling off the
sear. Take out the woodrull key also,

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

late

3. Remove the iron plate from the
pump body.

4. Using a brass drift, iPnecessary, tap
out the driveshaft. The retumn side (wide)
ear is « close fit on the shaft so the drift
will probably be needed.



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

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

2. If the engine oil in the tank runs
down to the crankcase sump after the
bike has been sitting for a short time, the
problem may be due to loose pump body
screws, Another reason may be excessive
wear ofthe shaft bores in the pump body.
There is no remedy for this latter cause,
other thin rephicement of the pump
body.

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

Be careful that lapping is done verygradually. he
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
stiff 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.
Stiffiess should disappear as the shaft is
tumed.

CAUTION: Be certain that the pump
body ts cleaned out thoroughly after
each lapping operation.

Reassembly
1, Clean all of the components

thoroughly by washing them in a solvent
such as kerosene.

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

3. Replace the idler shaft and the
driveshaft.

4, Place the brass and iron end plates
{n position and insert the screws, but do
not tighten them yet.

5, The end plates must be either per-
feotly flush or slightly below flush with
the edge of the pump body surface which
mates with the erankease. The reason for
this should be obvious. There should be
just a 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 driveshaft key, the
drive gear, and the fixing nut.

Installation

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

2. Apply some gasket compound to the
face of the pump, using it sparingly and
being very careful not to get it anywhere
near the oil passages. Remember that it
will spread along, the mating surface
when compressed. No gasket compot
Seokd'be used ie picker eoet bos
tween the pump body and the engine as
on the 850. A new gasket, however,
should also be used.

3. Replace the pump on the studs and
‘gradually tighten the two nuts to 15 flbs.

System Components

CRANKCASE BREATHER
Latest Commandos have the erankease

breather fitted to the rear of the erankease
(750) o at the timing case (850), and no
attention is needed for this type. All oth
ers, however, have the breather Bited to,
and timed by, the camshaft, The breather

Consists of a slotted plate
tabs to engage the end of the

camshaft, and a spring.
The rotating plate opens and closes

openings in a stationary plate and this ac-
complishes the timing of the breather.

Pave
Crankease bneather (early models)

‘The rotating breather plate must be fat
‘on the mating side and it may be worked
‘on astone to make it so if necessary. The
driving tabs should also be in good condi-
tion.

The crankcase breather is connected to
the ofl tank via a rubber hose. If the
engine has been standing a while, oil will
usually seep into the crankcase and,
when the bike is started, it will come out
of the breather for a few moments until
the oi! pump has completely scavenged
the sump, While the motoreyele is in
operation, especially at high speeds, the
breather will pass oil mist or even pure
oil, This iy normal; the amounts, how-
ever, should not be excessive, as this is
indicative of off remaining in the sump.

OWL PRESSURE RELIEF VALVE

The oil pressure rlief valve is located
‘on the timing case cover just above the
Junetion for the rocker oil feed pipe. The
valve has a spring-loaded steel sleeve
which is pre-set to open the valve al an
oil pressure of 45-55 Ibs per square inch
{Commanl)o 40-50 Ibs per square inch
(pre-Commando models) Oil passing

rough the open valve is diverted back
to the feed side of the oil pump on Com-
mandos or into the timing case on earlier
machines. Although the valve itself does.

Oil presuute relief valve (Atlas)

uire attention, it does have a wire
mesh filter fitted over one end which is
oasily cleaned after umecrewing the
valve.

OIL LINES

1. All extemal oil lines should be
checked periodically for potential cracks
‘or splits, especially at the joints. If the
hoses are secured by serew-type hose
clamps, these should not be overtight-
ened or they will crack the rubber.

2. The rocker oil feed pipe is espe-
cially important. This unit has been
known to crack from vibration. It should
therefore be inspected closely, especially
if engine work has been done, and the

. Arrange the pipe 0
the barrels or head

is. Alternately,
it ean be replaced with a flexible hose as
used on the latest Commandos.

‘The sealing ability of the copper
washers used at the banjo junctions can
be 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

Oil pressure can be readily checked on
Commando models with the uso of the
proper gauge. This is fitted at the rocker
oil feed pipe junction and « reading is
taken when the engine {s at operating
tempersture. The roading should be
45-55 Ibs per square in. at 3,000This method cannot be uied Gr ihe
other endols because the rocker arms ate
fed from the oil retum line, The alterna-
tive method is to acquire another timing
cover. This is then drilled centered with
the large oil seal and the gauge inserted.
There should be 40-50 Ibs per square in,
pressure when checked as above, or a
minimum of 5 Ibs at idle, with the pres-
sure rising with the ep»

OPERATIONAL CHECKS

If you do not have the proper gauge,
the lubrication system can be checked
over in some manner by doing the follow-
fing:
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1. Run engine for several minutes

until the oil is warm, then check the oil
evel at the tank and top up if necessary.

2. Take a short ride to thoroughly eis-
ate the oil. Stop and remove the erank-

case sump drain plug. No more than one
‘or two pints of oil should come out as this
is done. Be sure to replace the correct
amount of oil.

3, Loosen one of the banjo fittings at
the cylinder head and, with the ignition
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 cylinder head rocker as-
sembly.

4. Let the machine sit ovemight. Upon
starting, observe the flow of oil at the re-
tum line inside the oil tan
be a steady stream for a few moments.
then a sputtering return of oil as the sump
is scavenged.

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

CAUTION: Because of a difference in
the oil passages, the timing covers
found on the lo are NOT IN
TER ith those on ear-

they are simi-
ight. Therefore, always be

timing
t be re-

lar at first
sure that you get the pro
cover in the event that it m
placed.

Oil Pump Specifications

(it Fup Body Matera

‘Type

Ratio, Feed: Return ir

Pomp Stud Nuts Torque

Telief Valve Spring
ce Langth

Spring Outsile Diameter (01430-0435 in

Pressure Relief Valve Toryoe 25 ft Tbe

Fuel Systems
1967 and later models use two Amal(or carburetors, while earlier

ones are fitted with the Monobloc earbu-
retor, The left-side Monobloc has the
float bowl assembly which is used by
both carburetors

Monobloc

Removal and Disassembly
1, Remove the gas tank.
2. Remove the air cleaner.
3. Unscrew the carburetor cap and

pull out the slide assemblies,

alibw:

Bantest" |

= \ sem

Arnal Monblec

4. To di able the slides, remove:
the needle elip,
from the slide,

5. Gradually loose
retor flange
retor,

6, Remove the banjo bolt,
the hanjo and filter screen,

7. Unscrew. and remove the float
needle seat, Take out the needle.

8, Remove the main jet cover nut.
Unscrew and remove the main jet holder
complete with main and needle jets.

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

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

nd disengage the cable

the two c
wuts, and remove the

take off

Removing the jet holder nd jote

Removint the Host spindle hush

11. Remove the pilot air and throttle
stop screws.

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

Assembly and Installation

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

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

carburetor body

Concentric

Removal and Disassembly
1. Remove the gas tank.



Norton

Amal Concentric

2. Remove the air cleaner,
3. Drain the float bowls if the carbu

retors are fitted with a plug for this pur-
pose.

4. Unscrew the carburetor caps and
pull out the choke and throttle slide as-
semblies. Ifit is necessary to remove the
slide, remove the choke valve from
compress the return spring against 1
carb cap, taking

6, Remove the float bowl screws.
Hold the carburetor upright and remove
the bow! complete with float assembly

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

Removing the Host, spindle, and Host needle

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

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

Removing the pila

10. Remove the throttle stop and pilot

Assembly and Installation

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

throttle slides in the bodies before tight-
ening the flange nuts. Tighten them
slowly and evenly, while checking for
free slide movement. If the slide sud

Carburetor Spe

denly sticks, the body fs heing warped by
if the flange nuts,

jot overtighten the banjo bolt. If
¢ banjo may be deformed and

made to the since the
eduction. Early models had a small

pe fuel filter fitted over the mai

pped with filters in
and at the carb banjo, the filter

jet is really unnecessary and can be

A newer type float bow! has been
fitted. This has fuel passages for the
jet which take the gas near the bot
the bow! rather than half
before. This was done to ass
fuel flow to the pilot jet regardless of vari-
ations in fuel level in the float

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

4. The needle jet and needle have
both been changed. the newer type nee
dle jet can be readily identified by #
small bleed hole 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 th
of a longer needle. This longer vedle
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, Before
buying any replacement parts, be sure

that they are identical to the parts you
have. Of course, it is preferable, if ¥
have an older Concentric, to switch ov
to the new system compl

nylon unit. This brass ne
ber tip which should form
with th le se

better seal

ications

Anal Type 2 #0 290

Venta See 22mm 20 mm 20mm 20mm
Main jot “200 2200 2200 20
Needle Jet 0100 ~~ 0.07 0.07 a
Newdle Chi Top Midaie@ wide Mia

Neale 628/101 = = =
THaotl Slide 3 3 3 3

Prot Jt = % % 25
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Carburetor Specifications

ia tse N88

‘Amul Type 2 60 oo

Venturi Size em 90 0m 145m
Main Jet 2300 20 220
Needle Jet 0108 0107 0.106

Nene Clip Potion Mido? Middle owes notch
Neale = = D
Throttle Slide 3 ’ a

ot Jet 5 2% 25
© 220 with mute
@ Top with mate

sith mute
@ 180.
© Without Boat bow!

th veatricted meg, 210 with fiodiled seg

NOTE! Some moulels, expecially im 1960, were
ped oy the fc
"220 tw aise Th fare

specially if the

Freed fo te sores sboe

‘Sth main jets rangingwich for most
‘leaner end

Ht otoek” The settings were later

Electrical System

Ignition System

LUCAS K2F MAGNETO
A magneto ignition is used on ma-

chines prior to 1967.
‘The magneto consists of an armature

(with a condenser incorporated) rotating
in a magnetic field, The armature is
driven by chain from the intermediate
sprocket. The centrifugal timing advance
mechanism is incorporated in the mag-
neto sprocket an ted 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 brushes 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

1. 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. Ifone
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
temperature grease to Iubricate the carn
ring. Be very careful when using any type

of lubricant near the breaker 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 46 in, of
the brush protruding from the pick-up»
the magneto to work.

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

4. Stuff into one ofthe pick-
up holes a ie onwine over a few
times to clean off the slip ring. A good
deal of oil on the slip ring will indicate a
defective oil seal which must be re-
placed.

5. Remove the timing cover and check
the play (up and down) of the magneto
sprocket nut, If thore is more than 0.005
in. of play, the masneto should be disas-
sembled sind the boarinys replaced or ade
juste

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

Removal and Disassembly
1. Remove the timing cover.
2. Remove the magneto points cover.
3. Remove the pick-ups.
4. Unscrew the magneto sprocket

bolt and remove the advance mechanism.
Remove the two outs (on studs) and the
tut and bolt which secure the magneto to
the timi

5. Hold the rocker oil feed pipe aside
and pull off the magneto.

6, Remove the two safety serews lo-
cated just by the pick-up holes.

CAUTION: These scrows must be re-
moved before the armatiire is taken
out.

7. Remove the points; then remove

the cam ring, which is a slip fit in the
magneto case and must be pulled straight

i (with the fingers only). Be careful of

end cover screws
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 race is a press-fit in the housing and a
fiber washer is fitted around it. An oil seal
is beneath the race. If replacement of the
race or oil seal is necessary, heat the
housing slightly and tap the race out,

Inspection
1. A simple but relatively effective

armature test can be made with a two-volt
battery, Serew in the hexagon screw
which secures the points into the aria:
ture, then connect one of the battery
leads to this screw, the other to an amme-
ter. Then connect the other lead of the
ammeter to the ground of the armature
itself. The ammeter reading should be
about four amps. ‘This ts a test of the
primary winding.

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

——#

* ae ne

Magneto armature law-tension test

up as above. Obtain a length of high ten-
son wire and clamp ane end to ground a
the armature, supporting the other endfrom Me to Mae in, from the slip ing con
tact. Make and break the connection at
the hexagon serew several times quickly,
and observe the spark produced. The
high tension spark must be able to jump
at least a 44 in. gap.

If no spark is produced, the armature
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Magneto armature higheteraion test

windings or the condenser is defective.
Replacement of the complete asserably is
the only practical solution.

3. On occasion, a magneto will go in-
termittent, seodociag spark on one cyl

within the w ‘
ted and the armature should be re-
placed.

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

When the last of these shims have been
removed, there is still some possibility of
adjustment by adding shims behind the
inner races on the armature shaft. How-
ever, it requires a special tool to remove
fr replace the inner races.

Excessive bearing play is most often
the result of the drive side outer bearing
ace, which rides on a rather flimsy Biber
insulator, becoming loose.

The ball bearings themselves are held
‘on the inner races by a standard cage.
They can be easily removed by simply
pulling off by band as the cage is some-
what flexible.

5. The timing advance mechanism
should be inspected. Check for worn
sprocket teeth. The two springs w
control bob-weight movement should
have from 12-14 oz of tension at Ye
extension

If the machine has been idle for some
time, bathe the advance mechanism in
light penetrating ail to assure free move:
ment of the weights.

If the timing cover has not been re-
moved, the efficiency of the timing ad-
vance mechanisin can be checked by
moving the points into the full advance
position, when closed. They should re-
tum itnmediately to their normal position
when released. If they do not, the awd-
vance mechanism is sticking (perhaps the
drive chain is too tight) or one or both of
the springs may be broken.

Assembly
1. Ifthe sprocket-side bearing race has

been removed, fit a new oil seal. Bend
the tabs of the insulating washer so that
the washer fits the bearing race. Install
the washer and press in the race

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

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

4. Replacethe 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 into
place. Note that the ring is notched to
align with a small stud in the end
cover.

Replace the points assembly. The
backing plate is “keyed” and must align
with its slot. Replace the hexagon screw.

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

7. Adjust the musneto drive chain and
set the ignition timing.

CAPACITOR IGNITION

‘The eapaeitor ignition system utilizes a
dual-point and dual-coil set-up. A eapaci-
tor is wired in parallel with the battery
and should provide spark even if the bat-
tery condition is low.

‘To check each of the components in
the event of a lack of spark, follow these
procedures:

Ignition Coils
1. The ignition coil for cach cylinder

can be checked by inserting # nail or
other suitable conductive object into the
spark plug cap and holding this about
in, away cylinder fins while

ng the engine over briskly. A spark
should be able to jump the say

2. Pre-1970 and some 1972
the Lucas 17M12 coil. The
ing can be checked by connecting an
olimmeter across the low tension termi-

(white and blackwhite leads or
white and black-yellow leads). The read-

ng for the 17M12 coil should be 3.3-3.8
ohms.

Late models are equipped with 17M6
coils. These are 6 volt coils, although the
test of the electrical system remains 12
volt. The 17M6 coils have a ballast resis
tor wired in series, Resistance for the
Drinary winding is 1.7-1.9 ohms,

‘The ballast resistor can be tested and
should yield a value of 1.8-2.0 ohms.

Condensers
To test the condensers, turn on the ig-

ion and take voltage readings across
cach set of contact points when open, If
tno reading is obtained, the condensers
have broken down and must be replaced,

If a voltage reading is obtained but
there Is noticeable arcing and pitting of

the ignition points, the condensers
should be replaced.

‘On 1970 models, the condensers are
fastened to the coil clips and are reached
from beneath.

‘On 1971 and later models, the coil ws
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 Capacitor

‘The large Lucas 2MC capacitor is
ated in a coil spring secured to the

frame.
1. The capacitor should be checked

periodically; this can be dane by simply
disconnecting the battery (tape up the

ds to avoid the possibility of a short
circuit). The machine should he able to

and run normally. The lights should
H work, although they may 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 dat) is post-
tive and the double terminal is negative.
The terminals are also different sizes,
making reversal of the connections al-
most impossible.

NOTE: If, by some accident, the con-
nections are reversed, the capacitor
will be ruined.
‘3. The capacitor can also be checked

by removing it from the machine and
connecting a fully charged 12 volt battery
across it, leaving it this way for about five
minutes. Then, disconnect the battery
and let the capacitor sit for another five
minutes. At the end of this time, a DC
voltmeter connected across the capacitor
terminals should give a reading of at least
B volts.

‘The capacitor has @ limited storage life
‘of approximately 18 months at 68° F. or 9
to 12 months at 86° F, Therefore, it would
be wise to check the condition of the
‘capacitor regularly.

Charging System

IMPORTANT: All. models are
equipped with a 12 volt POSITIVE
GROUND system.
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‘The charging system consists of the al-

temator, rectifier, zener diode, and the
battery itself. 1975 and later models have
‘two diodes.

‘The alternator produces alternating
current by means of a permanent magnet
rotor mounted on the left-side of the
crankshaft, which rotates within a sta-
tionary six-pole laminated iron stator as-
sembly. stators have been used
tnd they are easily distinguishable: the
RMS has three leads while the later
types RM21 and RM23 have two leads.

‘The current produced by the alternator
is “rectified” (changed to direct current)
by the three-plate rectifier.

‘The amount of charge which the bat-
tery receives is determined by the zener
diode. This is essentially a variable resis
tance “semi-conductor” is the proper
term) which automatically raises or
lowers the amount of current flowing into
the battery according to its condition and
needs,

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

AMIS SYSTEM
‘There are several types of this model

alternator fitted. Nos. 540, 210, and 18 are
found on magneto equipped machines,
and 047 and 534 on coil ignition ma:
chines.

IMPORTANT: For the results of the
following tests to be valid, the battery
must be in good condition and more
than half charged.
‘Test the system as a whole first by as-

suring that the battery is receiving the
proper charge:

1, Be certain that all electrical connec-
tions are clean and tight,
vai Disconnect the 2MC capacitor i ft-
ted.

3. Disconnect the battery negative
cable and connect a DC ammeter be-
tween the cable and the negative termi-
nal of the battery.

4, Start the engine and run it at 3,000
om.

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

seitch

6. Ifthe 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 fault. 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 al-
temator should be checked for voltage
‘output. This requires an AC voltmeter
(20 volt range) and a 1 ohm resitor capa-ple of carrying 20 amps without overheat-

8

1. 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 leads. The
following values are the minimum ac-
ceptable for an alternator in good condi-
tion, with the engine turning 3,000 rpm.

and must be replaced.
5. Ifthe voltage reading is lower than

normal, the alternator, rectifier, diode, ar
eMC capacitor can be at fault
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 value of 14.4-16.4 volts. If it does,

Timm iiiige the diode is faulty. IF it does not, the al
nae = Bfa310, temnator, rectifier, or capacitor may be at
‘etn at 1" ovr.s0 fault.

7. Diso the 2MC capacitor and
maesiveen: repeat the test. If the voltage reading
aa ov, Ap, feaches the normal value, the capacitor isWhite Green " faulty and must be replaced. If it doesand not, the tronble must be in either the al-
Gieen-Yellow 65 as temator or the rectifier.Wate Grnen 8 Test the voltage outpt of tho aller.
as nator. Disconnect the two leads at the

Exiimtoa snap connector and connect an AG volt‘rou oo 00 meter (20 volt range), with a 1 ohm resix-
Yellow connected to

The following conclusions can be
drawn from the test results:

A. IFall readings are low, the rotor
has become demagnetized.

B. If any individual readings are
Jow, a single coil or coils are short cir-
cuted,

C. Zero reading indicates that indi-
vidual coil or coils ute open eireuits.

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

RM21 SYSTEM
IMPORTANT: Before the following
tests are carried out, the battery must
be in good condition and clove to a full
state of charge.
1. Leave the cable connections to the

rectifier in place; connect the negative
lead of a DC voltmeter (20 volt range) to
the center terminal of the rectifier, and
the other lead to.a ground on the frame or
engine. The voltmeter should read bate
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
14.4-164 volts.

3. If the voltmeter reading is the
proper value, all components are working
properly and any trouble with battery
charging must be due to the battery itself
or to the battery connections.

4. Ifthe voltage reading is higher than
the given value, the zener diode ts faulty

as

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 volts ifthe alternators
satisfactory. If it does, the rectifier is at
fault and must be replaced. If it does not,
further 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 citeuit in the statorwindings oF « demaygetized rote

1. Connect a 110 volt AC 15 watt test
light circuit between the alternator leads
(one at a time), and the stator laminations,
Ifthe light goes on, there is a short circuit
in the windings

Testing the stator for short circuits

2. Itis extremely difficult to carry out a
test for an open circuit, so at this point the
best thing to do is to fit a replacement
rotor and see if this cures the problem, If
it does not, the stator is at fault. Since it is
Plasticencapsulted, na service fs poss
ble and the stator must be replaced.

RM23 SYSTEM

1, Needed for an alternator test are an
AC voltmeter and a one-ohim resistor.

2, Disconnect the two altemator leads
at the snap connectors and hook up the
AC voltmeter actoss them. Connect the
resistor in parallel to the alternator leads,

‘Testing RM2t alternator voltage output
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3. Sturt the engine and run it at 3,000

rpm. The voltmeter reading should be
nine volts,

4. Ifthe output is low, the rotor may be
becoming demagnetized. The best check
is by substitution. If the reading is zero,
the stator probably has « broken wire and
must be replaced,

System Components

RECTIFIER

A 12-olt test light is needed to carry
out the rectifier test.

1. Disconnect the leads and remove
the teetifier from the machine. Take care
not to distutb the bolt and nut which hold
the rectifier plates together as they are set
at the factory and disturbing thern will af-
fect rectifier output.

2, Assume that the three rectifier platenals are numbered 1, 2, 3 and the
mounting stud is No. 4.

3. With the test light, check for conti-
nuity across the terminals using the fol-
lowing pis of connections: 1-2 1-4, 3-4,
and 2-3.

4. In each case, reverse the test light
leads und 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 one.

ZENER DIODE

The zener diode accomplishes. the
function of a voltage regulator. When the
voltage across. the battery terminals
reaches 135-155 volts, the diode be-
‘comes conductive and routes excess volt-

to ground.
It is important that the diode always be

securely mounted to the heat sink and
that the heat sink és firmly attached to the
frame, Also, the heat sink should be
placed in the cooling airstream,

To test the zener diode, a DC ammeter
and voltmeter are needed.

NOTE: When carrying out this test,
the battery must be in good condition
and have a full charge. Otherwise the
test results will not be valid.

1. 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
round).

3. Be sure that all lights and acces
sories are OFF.

4. Start and ruin the engine; note the
following meter readings: when the volt-

meter reads 12.8 volts ar less, the am-
meter should show zero current flow.
When the ammeter shows 2.0 amps flow-
‘ing, the voltmeter should read 13.5-15.5
volts.

5. If readings do not conform to the
above specifications, replace the zener
diode,

ALTERNATOR

‘The alternator requires no mainte-
put the following points

should be noted:
1. Clean off the rotor and the stator

ales from time to time removing any
foreign matter, metal particles, ete.

2. Make sure that the rotor is not worn
or scored from contact with the stator
poles.

3. There must he no contact between
the rotor and the stator poles. Ideally,
there should be an even gap between the
two all around the rotor. This can be
checked with a feeler gauge. 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,
studs.

4. Before tightening the stator mount-
ing nuts, place an appropriate spacer
around the rotor, then place the stator on
its studs. Tighien the nuts with the
spacer in place. This will help centralize
the stator.

Starter Motor

1975 and later models are equipped
with a Prestolite starter motor.

Removal

4, Disconnect the starter high-tenson
lead.

2. Remove the three serews from the
primary chain cover flange and remove
the starter noting the O-ring.

Disassembly
1. Mount the starter in a suitable vise.
2 Before disassembly, note that the

end covers are marked in relation to
body itself and must be properly lined up.
when assembling.

3, Remove the two through-bolts.

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 caver has moved about 4 in, At
this point, hold the armature while at-
tempting to pull off the end cover.

5. After this end cover is removed, tap
the brush side of the armature to remove
the drive-side end cover.

6. Remove the armature fom the
starter body, noting that the brushes will
spring out as the armature ts withdrawn,

Inspection
1. Check the armature bushings for

‘cracks or signs of wear, The drive side
bushing can be tapped out with a drift, if
replacement is needed, after prying out
the oil seal,

The brush-side bushing is removed
with a tap.

In both cases, removal and installation
can be facilitated by heating the end
covers gently.

2. Clean the armature commutator
solvent to remove any residue or carbon
dust.

3, With « continuity tester, check for
continuity between each of the commuta-
tor segments. All segments must show
continuity, or the starter armature must
be replaced.

4. Check for continuity between the
armature core and the commutator. There
must be no continuity here. If there is,
replace the starter armature.

Assembly
1, Assembly is the reverse of the disas-

sembly procedure.
2. Before assembly, apply a light cout

of molybdenum distlphide grease to
each armature bush.

3. After fitting the armature into the
body, install the spring shim and thrustwasher, Note that the spring shim is clo:
est to the armature,

4. When assembling the end caps, be
sure to line up the marks. Use
locking compound on the through-bolts
and torque them to 8 ft Ibs. Check that
the armature tums easily. Some resis-
tance will be imparted by the brushes
which bear against the commutator,

Installation
Be sure that the O-ring is in place

when installing the starter.

Electric starter ansershly
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Chassis

Wheels

FRONT (DISC BRAKE)
1974 and Earlier

REMOVAL AND DISASSEMBLY

1. Support the front wheel of the ma-
chine about six inches off the ground by
placing wooden box or wire mill basket
beneath the enine,

2. Remove the axle nut; loosen the
axle clamp nut on the left fork tube.

3. Slip « suitable bar or « philips
screwdriver into the hole in the axle and,
supporting the wheel with one hand, pull
out the axle

Removing the front whee! (disc brake)

4. Pull the wheel forward, to disen-
wage the disc from the pads, and take it
away from the forks.

5, Take off the wheel bearing dust
covers to avoid the risk of losing them.

6. Place a % in. thick spacer of either
wood or metal between the brake pads, to
prevent their accidental ejection.

7. To disassemble the wheel hub, if
this is felt to be necessary, use a peg
wrench to remove the lockring from the
left-side of the wheel. Ifa peg wrench is
not available, the ring can be threaded
out by tapping, very carefully, at one of
the peg holes with a suitable punch, and
unscrewing the ring in this manner.

Ifthe ring resists removal, the hub may
be heated very gently with low flame.

8, Remove any spacers and seals on
either side of the hub, Note the order of
assembly to facilitate installation.

9. Insert a deft into the right-side of
the hub and use it to pry the spacer tube
‘out of the way as far as possible to expose
the inner rice of the left wheel bearing.
Use the drift to drive out the bearing by
tapping against the inner race. It will be
necessary to move the spacer tube back
and forth to tap on both sides of the race.
Tf necessary, the hub may’ be heated with
‘a mag which has been soaked in boiling
water.

10, Remove the spacer tube; then
drive out the remaining bearing in the
same manner.

ASSEMBLY AND INSTALLATION

1, Assembly is the reverse of the disas-
sembly procedure. Pack the bearings

Front wheel assembly (1973 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 brake
pads and install the wheel in the forks
‘with both dust seals in post

4. Grease the axle and inse
the left-side of the wheel.

5. Refit the axle and tighten the axle
nut firmly. Take the support out from
tunder 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.

it from

1975 and Later

REMOVAL AND DISASSEMBLY

1. Support the machine so that the
front wheel is off the ground.

2. Remove the axle nut at the leftsside
of the wheel. Loosen the pinch-bolt on
the right fork leg. Lift the wheel slightly
and pull out the axle,

3. Remove the wheel, Do not apply
the front brake with the wheel removed.
To prevent the brake pads from coming
out, fit a % in, spacer between them.

Note the dust covers on either side of
the wheel which should be placed aside
to prevent loss,

4. Remove the circlip from the right-
hand side of the hub.

5. To heat the hub to facilitate bearing
removal, use a rag dipped in boiling
water. The hub should not be heated to
‘more than 100° 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 nace. It will be necessary to move
the spacer tube back and forth to tap both
sides of the race,

7, Remove the spacer tube; then drive
‘out the remaining bearing in the same

ASSEMBLY AND INSTALLATION

1, Repack the bearings with a good
grade of bearing grease.

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, Insta he bearing spacer tube mak-
ing sure that it abuts the bearing.

‘4. Install the remaining bearing with
the front axle asa drift. Drive the bearing.
{n until itis completely seated. Install the
flet seal, spacer, and dust cover on the
right-side of the bub.

5. Install the wheel on the motorcycle,
6. After tightening the axle nut, work

the forks up and down a few times to
center the wheel, then tighten the clamp
nut on the fork slider.

7. Check fork action. If it is stiff,
loosen the axle nut and the clamp nut and
work the forks up and down. Then
tighten the axle nut and clamp nut. Ifthe

“fork action remains stiff, repeat the proce-
Con with the fender bolts loosened as

“3 Apply the brake hard several times
before operation.

REAR (DISC BRAKE)

Removal and Disassembly
‘The machine must be firmly supported

on the center stand. It is recommen
that the stand be safety wired in place
temporarily so that the machine does not
roll forward during the removal proce-
dure.

1. Engage the transmission in First or
Second gear. Loosen the lower right-side
shock absorber nut and pull tout as faras
the circlip.

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 caliper assembly up, but
keep the pads in contact with the disc,
then squeeze the chain adjuster and ine
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



ear wheel dise brake axsernbly

may be removed by disconnecting the
chain, detaching the speedometer cable,
removing the left-side axle nut, and tak-
ing off the assembly.

7. To disassemble the rear wheel as-
sembly, first remove the brake disc.

$8. Remove the lockring on the left-
side of the wheel,

NOTE: The lockring is @ 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 whee! bearing.

If necessary, the hub may be heated,
but to no more than 100° C (212° F), with
a rag which has been dipped in boiling
water.

10, Use a suitable drift on the left end
of the spacer tube and use it to drive out
the right-side wheel bearing and oil seal.

11. To disassemble the sprocket hub,
remove the bearing circlip and drive out
the bearing from the oil seal side.

‘Assembly and Installation
1. Pack the bearings with grease.
2 Install the dise-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 S40 in, below the lip of the hub.
{Install the oi seal so that the outer face is
fush with the hub lip,

3, Install the spacer tube. Install the
left-side bearing. Install and tighten the
lockring.
te Install the spacer into the right-side

oil seal,
5. To assemble the sprocket hub, drive

in the bearing first. Fit the bearing locat-
ing ekelip, shar side outward, making
sure that itis seated in its groove. Insta
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 equiy with a twin

leading shoe front brake, while ea
ones feature a single leading shoe unit.
Ineither case, the procedures are similar.

Removal and Disassembly
1, Place the machine on the center

stand,
2. Disconnect the front brake cable

from the hub,
3. Remove the axle nut, then loosen

the axle clamp nut on the left fork leg.
Support the wheel to take the

weight off the axle, then insert a bar or a
lips serewdriver into the hole on the

ft-side of the axle and pull it out.
5. Watching that the brake anchor

clears the slot in the right fork les, take
the wheel out of the forks.

On the P-11, loosen the axle nut, dis-
connect the brake anchor, remove the
aale caps, and remove the wheel.

6. Remove the dust cover on the left-
side of the wheel. Remove the brake
backing plate assembly from the drum.

7. To disassemble the wheel hub, if
this is felt to be necessary, use a peg
wrench to remove the lockring from the
left-side of the wheel. Ifa peg wrench is
not available, the ring can be threaded
‘out by tapping, very carefully, at one of
the peg holes with a suitable punch, and
unscrewing the ring in this manner.

8. Remove the felt washer. Remove
the spacer, noting that the fat side bears
against the wheel bearing.

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
usually “pop” out. In fact, it will be
difficult in many cases to notice that it
has moved at all. Therefore, after hit-
ting the end of the axle once or twice,
try taking out the bearing with your
fingers. Under no circumstances
‘should you use undue force on the axle
10. Take out the axle and insert it into

the leftside of the hub. Use the same
method to drive out the right-side bear-
ing.

11. Remove the brake shoes from the
backing plate by taking on he bolts
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)

bearing into place after heating the hub
gently to facilitate installation. Tap on
the outer bearing race only.

3. Replace the spacer, flat side
‘against the bearing, fit the felt seal, and
install the lockri

4, Insert the spacer tube, small end
first, into the hub, until it abuts the bear-
ing already fitted

5. Fit the right-side (double-row)bearing. Be sure that it is fitted aquarely
into the hub, then drive it home by tap-
ping around the outer bearing race.

6. Fit the thin steel washer (the
smaller of the two), the felt washer, and
the large steel washer.

7. Secure the large 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, screwing it
down only hand-tight.

9. Apply the handlebar brake lever
firmly, and, while maintaining pressiire
here, Secure the axle nut with a wrench,

‘This will serve to centralize the brakes in
the drum.

10. Take the bike off the center stand
and work the forks up and down several
times. Then tighten the axle clamp nut.

REAR (DRUM BRAKE)

Removal and Disassembly
1. It is possible to remove the rear

wheel without disturbing the rear brake,
drive chain, ete. The wheel is secured to
the brake drum by three sleove nuts be-
neath the rubber caps on the rear hub or,
as on more recent models, by three
tongues on the brake hub. If your ma-
chine has the rubber caps, remove them
and remove the sleeve nuts with « suit-
able socket wrench. On P-I 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-
ameter drive. It ts not necessary to dis-
connect the cable, simply place the drive
mechanism out of the way,

4. Pull the wheel as far as possible to
the right-side of the machine, until it is
clear of the studs or tongues, then tilt it as
necessary to clear the rear fender and
pull it out of the machine,

Front ub assembly (pte-Commando)
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5. If so desired, the rear brake drum
can be res

7. Remove the rear brake adjuster nut
ifthe brake is rod-operated, or disconnect
the brake cable if it ts eable-operated.

8, Take out the brake drum and back-
ing plate, taking care not to loose the
large spacer. Remove the brake shoes, if
desired, referring to “Froot Wheel, Dram

9. ‘If itis desired to remove or lubri-
cate the bearing, remove the lockring, on
the rightside of the rear hub. This ring
has a LEFT-HAND thread. Use a pes
wrench or a suitable punch and tap the
ting to unscrew it. The hub may be
heated gently in the vicinity of the ring if
it resists removal

10. Take out the felt washer, being
very careful with this item as it is very
fragile; also remove the spacer.

II. To the axle, fit the large lock-
washer with which it is equipped and the
large spacer found between the speed-
ometer drive and the swing arm.

12. Invert the axle into the left (brake)
side of the wheel and use a soft-faced
mallet to strike the axle smartly once or

twice. You will feel the brake side bear-
ta shoulder

will have pushed the right
bearing out by an equivalent
it. stop at this point and withdrew

ing give until it bears agai
in the hub.
side

a short piece of steel tubing
ter just slightly smaller than

the inside diameter of the beating. The
front wheel axte is suitable for this pur
pose. Insert the tubing, or the threaded
end of the axle, into the brake side bea
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 turn will serve to drive out
the right-side bearing.

14. Take out the spacer, if it is still in
place, and remove the drift y
sert the rear axle (and space
right-side of the wheel. Carefuily center
iton the brake side bearing and drive this
bearing out with a couple of blows on the
end of the axle with a sof-ficed mallet
‘The steel cup washer, felt washer, and
thin steel washer will come out with the
bearing.

Inspection

the rear brake drum, This

‘Hear whioet asserably (1071 and later deus brake)

1971, an additional bearing was fe

2. ‘The three tongues on the brake as-
sembly which drive the whee! must be
inspected for security. ‘The tongues are
brazed into the brake drum. Note that the
brazing material must have run all
‘around the tongue bosses when viewed
from inside the drum.

Assembly and Installation

1. Fit the right-side (single-row) bear
ing into 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 spacer, the felt washer, and
the lockring on the right-hand side of the

‘and tighten the lockring. Remember,
it has a leftshand thread.

4. Replace 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 order,
Peen the cup washer against the hub
with a suitable punch.

6, ‘The test of the assembly is a reverse
of the disassembly procedure. Be sure
that the speedometer drive is correctly
engaged in the slots of the lockring be-

tightening the axle.
Also, apply the rear brake pedal hard,

then tighten the axle nut (left-side), while
holding the brake pedal on to centralize
the brakes in the drum,

‘Rea hub assembly (Atlan)
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Disc Brake Service
and remove them from the caliper.

he pads should be inspected for
or excessive wear or scoring.

The following precautions should be
observed when working on the disc
brake system:

Use only DOT 3 brake fluid;
|. Never reuse brake fluid drained

or flushed from the system. Never use
hake fluid from an old or unsealed
container. Brake fluid is "hydroscopic”
(water-absorbing), and is easily con-
taminated;

€. Do not allow brake fluid to con:
tuct painted surfaces as it can remove
the finish,

FRONT DISC BRAKE
Every 18 months or 24,000 miles

(whichever comes first), the hydraulic
system should be drained and refilled
with fresh brake uid,

1, Attach a length of plastic tubing to
the bleeder screw of the hydraulic unit
(as illustrated), placing the other end in
suitable container, assuring that the end
of the tube is immersed in a small amount
of new brake fluid.

2. Tum the bleeder screw one-half
tum.

3. Apply the brake slowly, allowing it
to return tinassisted. Allow a slight pause

thar tac muster linger kept fal byf master cylinder y‘ding the new Buatd as needed
4. When clean fluid, which is com-

pletely free of bubbles, emerges from the
plastic tube. the Aushing operation is
complete.

5. Apply the brake lever hard, hold it
on, and tighten the bleeder screw.

Bleeding the front die brake

6. Refill the master cylinder to the cor-
rect Auid level (one half inch below the
top of the eylinder).

In the event of excessive lever travel or
4 spongy feel in the front brake, the sys-
tom must be bled, after first determining
the cause of the malfunction.

The bleeding procedure is Identical to
that for flushing the system as described
above, except that ly necessary to
continue the process until the bubbles
cease to come out of the plastic tube.

Friction Pad Replacement

1. Remove the front wheel,
. Rotate the friction pads slightly

Minimum acceptable thickness is Yse in.
(1.5 mm),

4. Clean the pad with the aid of « soft
brush. Do not use any solvent or wire
brush for removing deposits from the
pads.

5. Smear the piston fuces and brake
pad recesses lightly with dise brake lu
bricant.

6. Remove the master cylinder cap
and bellows seal.

7. Press the pistons back into the cali-
per, observing the brake Huid level in the
master cylinder.

8. Smear the edges of the pad back-
ing plate with dise brake lubricant and
press the pads against the pistons,

U
PISTON SEAL FRICTION PADS SEAL cativer

Disc beaks caliper assembly.

9. Replace the front wheel and spin
the wheel while applying the brake lever
several times,

10. Check the master cylinder Auid
level.

NOTE: If new pads are fitted, they
must always he fitted in pairs. Also,
the correct pad must be obtained de-
pending on whether the machine is
equipped with cast trom, or stainless
steel, discs. The latter is identifiable by
the part number (063464) stamped 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 of the brake.

Caliper
If the pistons will not move freely in

the caliper, this unit should be disus-
sembled and inspected.

DISASSEMBLY.

1, Loosen, but do not remove, the eal-
iper end plug.

2. Remove the two caliper bolts and
washers and swing the caliper clear of
the fork lex, watching for the brake 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
atch the brake fluid. Apply the brake
lever, and the inner piston will come out
into the pad cavity and the fluid will be
released.

IMPORTANT: If the piston is seized,
the entire caliper ussembly must be re:
placed.

6. Loosen the lower brake pipe june-tion nut and separate the pipe from the
caliper.

7. Remove the caliper end plug
which was previously loosened and drain.
out the remaining fluid.

8. Remove the piston from the cali-
per.

9. Remove the pressure seal from the
outer bore

CAUTION: Take extreme care not to
damage the seal grooves
10. Remove the inner piston through

the outer cylinder bore. Then remove the
pressure seal from the outer bore.

11. Mark the friction pads for position
inner” and “onter”),

INSPECTION

1. Clean the pistons, caliper bores, an
seal grooves with ethyl alcohol or cl
brake fluid,

2, Examine the pistons for corrosion,
‘wear, scoring, or unevenness of the thrust
fees. If there are uny irregularities
present, the piston must be replaced,

3. Check the caliper bores. for cor
rosion, scratches, abrasion, oF damage to
the seal grooves.

ASSEMBLY

1. Coat new pressure seals with dise
brake fluid and insert the first seal into
the inner bore with your fingers, making
sure that it is correctly. itt

2. Coat the inner piston with the
brake fluid and insert it into the inner cyl-
inder bore (closed end frst) after passing
it through the outer bore, Let the piston
protrude about se in. from the inner

3. Fit the other pressure seal to the
‘outer bore groove.

4. Insert the other piston into the
other bore (open end first) until about 4/6
(0. protrudes from the inner mouth of the

5. Replace the end plug. A new O-
ring must be fitted.

6. Fit the friction pads and replace
the caliper assembly on the fork lest.
sgt Tote down the end plug 0 26

8, Examine the Sting of the metal
brake fluid pipe for distortion, cracks, or
other damage. Fit the pipe into the cali
per, Screw down the junction serew until
the metal pipe is just lightly seated.

CAUTION: Tighten the junction nut
with @ wrench no more than 60°. This
is VERY important.

9. Loosen the bleed nipple one full
tum and connect a bleed tube to it as de-
scribed earlier in this section. Fill the
master cylinder with the recommended
brake fluid,

10, Work the brake lever until the
fluid begins to flow through the bleed
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 finid.

11. When fluid, without bubbles,
begins to flow through the bleeder tube,
hold the brake lever on and tighten the
bleed nipple.

12. Check the brake for sponginess
and examine the system for leaks. Re-
‘check the master cylinder fluid level, and
fill i up as necessary.
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Master Cylinder

REMOVAL AND DISASSEA

1, Disconnect the brake light switch
and lift off the rubber switch cover which
exposes the hose junction,

2. Disconnect the hose.
3, Remove the four screws and take off

the master cylinder assembly
4. Remove the reservoir cap and bel-

lows seal. Also remove the brake light
switch,

5, Remove the brake lever bolt an
brake lever.

6. Carefully pry out the boot circtip,
then remove the boot complete with pis-
ton and secondary cup.

7. Remove the primary eup washer,
primary cup, spreader, spring, and valve
assembly. These parts may be removed
by GENTLY tapping the edge of the mas-
ter cylinder assembly on a wooden block.

INSPECTION

1. Clean the master cylinder and pis-
ton in brake fluid or methy! alcohol. In-
spect the cylinder body for wear of the
piston bore.

2, Make sure that the two ports in the
reservoir chamber are clear.

3. Inspect the hose junction for clewn-
Hines.

4. Check the body of the master eylin-
der assembly for any cracks or fractures,
especially in the area of the lever bolt,

5. Check for wear of the piston thrust
face.

ASSEMBLY

1. Clean all parts and lay them out for
reassembly, referring to the exploded
diagram,

2. New primary and secondary cups
MUST be fitted. Saok the new cups in
hydraulic brake Quid for fifteen minutes,
kneading them oceasionally.

3. Take the secondary cup and place
won-lipped side against the ground

“crown” diameter of the piston, Work the
cup over the crown by hand, down the
piston body, over the shoulder, and into
its groove.

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 Deake fluid.

5. Assemble the valve to the spring.
Make sure that the inner plastic bobbin is

Frant dive brake master cylinder assembly

seated in the valve base and that the plas-
tic spreader is pressed securely into the
spring.

6, Fit this assembly into the master
cylinder, valve end first, holding the mas-
ter cylinder bore vertical.

7. Place the primary cup into the bore
(open end inward), the washer (convex
side upward toward the open end of the
cylinder bore). Lightly oil the mouth of
the cylinder bore,

8, Take the master eylinder assembly
in your left hand and insert the piston as-
sembly into the bore.

9. Apply a gentle rotary action to the
piston assembly with your right hand, at
the same time maintining pressure down-
ward against the valve spring assembly.

10. Be sure that the lip of the secon-
dary cup enters the bore freely. When the
piston has entered the bore, use your left

lower boot shoulder in.
11. Maintain pressure on the piston

and slide the brake lever into position,
engaging the thrust pad, Replace the
ever bolt.

12. The remainder of the assembly
procedure is the reverse of disassembl;
Bleed the system as previously de-
scribed.

REAR DISC BRAKE

1975 and later models are fitted with an
hydraulic dise rear brake. Service proce-
dures for the brake system components
are the same as described for the front
dise brake.

Adjustment
To adjust the rear brake pedal, loosen

the locknut which bears against the brake
tod clevis and tum the rod to adjast the
pedal.

CAUTION: Do not loosen the twe
locknuts at the opposite end of the rod
since this will alter the master cylinder
piston stroke. This adjustment is made
at the factory.

Front Forks

“The fork Jes can be removed indiv
ly, leaving the steering column in

or the entire assembly ean be
taken off ut once, The fist procedure Is
given below,

REMOVAL AND DISASSEMBLY

1. Support the front wheel well off
the ground. Remove the front wheel, as
previously described, and also remove
the front fender.

2. Remove the drain plugs at the bot-
tom of the sliders to drain the oil.

‘On 1974 and earlier dise brake models,
remove the hydraulic system completely

after placing a % in, spacer between the
brake pads.

‘On 1975 and later models, the brike
system cannot be removed completely.
Druin the system completely by means of
a tube attached to the bleeder serew. Dis-
connect the brake line at the junctions.
Remove the caliper from the slider. Re~
move the master cylinder.

"Sileline” type forks (Commando)

3. Loosen the filler cap nut atthe top
of the fork leg until it is clear of the
threads in the triple clamp. Then use a
thin wrench to loosen the locknut on the
damper rod so that the capnut can be re-
moved from the rod. It may be necessary
to push up on the fork leg to raise the

unper rod enough to gain access to the
locknut.

4, Loosen the clamp mut or allen bolt
on the lower triple clamp.

5, A sharp downward yank on the
fork leg should free the upper end from
the upper triple clamp. If necessary, the
‘capnut can be threaded a few turns into
place. Then, a sharp blow with a soft:
faced mallet shouldbe enough to fee the

fork lex.
6. Repeat the procedure with the

other fork leg.
‘On Scrambler models, remove the

external fork springs.

‘Rouutholder forks (Atlas)



Frocing the fork tube from the upper triple clamp

8 Remove the rubber fork gaiter, if
fitted, o the rubber dust cover

9. Remave the bolt and washer at the
very’ bottom of the fork slider (a thin-
walled socket is 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 fork slider.

10, The alloy fork slider has an exten-
Hon yerewed into it, the length and type
ofthe extension depending on the model
ofthe machine. To remove the slider, the
extension must be taken off frst. Most
models have holes for the appropriate
Beg wrench on the extension and if this
tool Is available, removal is a simple mat-
ter. If the peg wrench is not to be had,

fever, an alternative 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 youThave); visergrip pliers can then be locked
‘on to the serew assembly of the elamp
and used to tum the extension.

Unserew the extension all the way,
then take offthe slider from the bottom of
the fork tube.

11. Remove the extension from the top
of the fork tube and also remove the oil
seal, paper washer, and flanged bush
(bronze), in that arder, from the top of the
tube as well,

12, ‘The bottom bush (steel) is held in
place by citclip and can be removed
after the circlip is taken off

13. The damper tube can be disas-
sembled on Atlas and Commando mod-
els, ifdesired, by taking off the nut at the
top of the rod, the spacer, and the long
spring.

14. Insert suitable rod through the
holes in the damper tube to keep it from
turing, and unserew the damper tube
‘cap nut. Removing the nut at the bottom
of the rod will allow the slotted washer,
cup, and crosspin to be removed.

15. On Seramblers, the damper tube is
diassembled by taking off the bottom nut,

the brass seat for the damper valve, the
damper valve itself, and the crosspin. Re-
move the cirelip and take off the plunger
sleeve.

NOTE: The oil groove is closest to the
bottom of the rod when installed,

INSPECTION

1. Remove any rust from the exterior of
the fork tube with emery cloth. This is
most likely to form beneath the headlight
supports.

2. Make sure that the inside of the fork
tube is 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 is noticed.

4. The oil seal and paper washer
should be replaced with new items if

sible. The rubber lip of the seal mustBe'tee of cracks, igus of amp, dr, or coe:
rosion.

5, Check the damper tube and assure
that itis free of corrosion, foreign matter,
and has a smooth interior surface.

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
1. Thoroughly clean all components

before assembly. Give all pieces a coat of
light oil.

2. Reassemble the damper tube com-
ponents if this has been taken apart:
crosspin cup, slotted washer. Secure the
rut at the bottom of the rod, then fit the
assembly into the damper tube and se-
cure the damper cap nut,

For Scramblers, the plunger sleeve (oil
sroove closest to the bottom of the rod),
cirelip, erosspin, damper valve, valve

id rod nut are fitted in that order.
3. Replace the fer 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-
‘cure it with the citelip, Be sure the cirelip
is not deformed. Fit a new one if in
doubt.

5. From the top of the fork tube, slide

on the flanged bush, the paper washer,
and the oil seal. Be very careful when
sliding the oil seal along the fork tube. It
is advisable to apply some oil to the seal
lip before refitting. Also, note that the
seal is installed with the spring side
(open side) facing the flanged bush,

6. Take up the damper rod and fork
slider, which have been assembled as
directed above, and slip the intemal fork
spring over the damper rod. Also, fit the
spacer and the nut. Be sure that the bev-
elled side of the nut faces the spring.
Screw the nut all the way down to theend of the threads ofthe damper rod.

7. Take up the slider and damper as-
sembly and insert the spring into the bot-
tom of the fork tube. Carefully bring the
fork slider up over the lower and upper
bushes.

8. Place the extension into position
from the upper end of the fork tube and
use it to centralize and press the oil seal
{nto the fork slider. Hand-tighten the ex-
tension. Final tightening is best left until
the axle has been replaced, as this will
keep the slider from turning as the exten-
sion is turned,

9. Replace the external spring (if fit-
ted) and the fork gaiter or dust cover.

10. Lightly grease the upper portion of
the fork tube and position it in the triple
clamps. The clamp nut on the lower tri-
ple clamp may be gently tightened to
hold the fork leg in place, if necessary.

11. Refill the fork leg with the correct
grade and quantity of ofl.

12, Push up the fork leg to expose the
damper tod and replace the eapnut and
washer. Tighten the capnut against the
locknut on the damper rod, then (loos
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
into its proper position. Retighten the
lower triple clamp nut. Replace the brake
lines (hydraulic). Torque the ealiper
bolts to 30 ft Ibs.

13. Refit 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
appropriate maintenance interval, or to
inspect the condition of the bearings if

Front fork assembly (GISCS)



normal adjustment procedures do not
take play out of the front forks.

NOTE: Latest Commando models
have sealed steering head bearings in-
stalled and, therefore, 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, and the light
wite

2. Unbolt the headlight and let it
hang from the wiring hamess.

3. Remove the fork capnuts and re-
move the tach and speedometer.

4. Remove the front wheel and
fonder as previously described.
ms Remove the steering damper, if fit-

ted.
6. Remove the fork crown nut (this is

the large nut at the rear center of the
Ee triple clamp). Give the upper tri-
ple clamp a blow from beneath with a
Softfaced mallet and remove it.

Support the forks and unserew the
race adjuster nut; this isa sleeve

Watch for the 18 ball bearings in the
Upper race.

8. Lower the forks and remove the as-
sembly from the frame.

9. The bearing cups in the frame are
pressefit. They can be drifted out, if nec-
essary, using a short piece of steel tbing.

ps must come out parallel to the
‘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 screwdriver,

Inspection

1, There are 36 bearings in the steer-
ing head assembly (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 besring surfaces should be
smoot!

. Make sure that the steering column
is parallel with the top ends of the fork
tubes.

4. Ball bearings are % in. in size. They

Adjusting the steering head bearings (pre-1971
models)

Checking steering head bearings for excessive play

must be in good condition and free from
any deformation,

Installation and Adjustment
1. Replace the cone on the steering

column and the bearing rices 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 ia
place by embedding them in stiff grease.

3. Replace the dust cover, then thread
on the bearing race adjuster nut (sleeve
fut), This must be adjusted later, Make it
reasonably tight for now,

4 Replace the upper triple clamp and
seat it properly. Replace the fork crown
rut, but do not tighten it

5, Replace the front fender and whee!
assembly.

8 Check the playin the front forks by
‘grasping the tip of the front fender, pull-
fing forward, and feeling for play with the
other hand placed at the junction of the
upper triple clamp and the frame.

7. To adjust the bearings, loosen the
clamp nuts on the lower triple clamp
sure that the fork crown nut is also loos
and tighten the sleeve nut with the ap-

priate wrench until all play in the
forks is taken up.

'8. Retighten the clamp nuts and the
‘crown nut, Recheck the forks for play and
also see that they can be rotated from lock
to Tock with no binding or tht spats

9. The remainder of the procedure is
the reverse of the removal instructions.

LATE MODELS
Late models feuture two sealed ball

bearings which do not need lubrication
of adjustinent. This type is easily iden-
lifiable since it has a large nut under the
lower triple clamp.

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
through the bearings to remove the stem
tnd upper tiple clamp,

4. The bearings are a press fit in the
frame and are separated by a spacer tube.
To remove them, move the tube to one
side and drift out one of the bearings.
Remove the tube and repeat the proce
dure for the remaining bearing.

Installation
1, Installation is the reverse of the re

moval procedure.
2. When the triple clamps are in-

stalled, do not fully tighten the stem nut,
Install the forks, then tighten the fork top.
bolts, stem nut, and lower triple clamp
tots in that order. Stem nut torque is 15,

Ibs.

Rear Shock Absorbers

‘The rear shock absorbers are sealed
units and the hydraulic damper cannot be
serviced. They are adjustable for load
and this change is made with the appro:
priate “C” wrench, The adjuster preloads
the spring and turning the adjuster in a
clockwise direction provides a stiffer ride
when needed (as when carrying two peo-
ple). Of course, both units must have the
same adjustment.

‘The springs can be removed by:
1. Removing the shocks (one at a time)

from the frame.
2. Compressing the spring sufficiently

to take out the two keepers at the top,
3, Removing the dust cover (if fitted),

and taking off the spring.

NOTE: Grating noises while in opera-
mn are usually eliminated by greasingthe inside of the dust cover before te

staliation.
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The rear shocks must have some play

‘on their mountings. It should be possible
to twist the shocks slightly to either side
and have them retum to the center posi-
tion when released. If the shocks are un-
able to move in this manner, remove
them and. check the steel mounting
sleeves in the eyelets. The sleeves must
protrude from the eyelet slightly. If they
do not, fit new sleeves.

When fitting shocks, tighten securing
bolts to 28 ft Ibs.

On Mk III models, check that the bot-
tom of the right shock clears the caliper
‘mounting plate. Clearance ean be in-
creased by fitting a spacer behind the
shock mount.

Swing Arm

ATLAS

Removal
1, Remove the chainguard. Discon-

nect the final drive chain.
2. Remove the rear wheel and the

brake assembly,
3. Remove the bolts which attach the

bottom of the shock absorbers to the
frame.

4. Remove the nut and washer from
‘one end of the swing arm spindle and
take out the spindle from the other side of
the frame,

5. Push the swing an
to one side, and take

Disassembly

‘There are two bushes, separated by a
spacer. The bushes must be removed and
installed with # press.

Assembly and Installation
1, Press in the new bushes.
2, Replace the swing arm in the frame.
3. Replace and tighten the shock ab-

sorber bottom bolts before tightening the
swing arm spindle mut.

4. Tighten the swing arm spindle nut
and proceed with assembly in the reverse
of the removal sequence.

GISCS, NISCS

These scrambler models incorporate
two oilite bearings in a steel sleeve.

Removal
1, Remove the chainguard, disconnect

the chain, and unbolt the tear shocks
from the swing arm.

2. Remove the rear 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 arm. Watch for
the two felt washers as the swing arm is
removed.

Disassembly
Each bush must be pressed out in turn

with a press, Note that they are flanged.

Assembly and Installation

L. The spindle diameter is 0.900.995
in. The bushes are reamed, after installa-
tion, to 1,001 in.

forward, turn it
‘out of the frame.

2. The steel sleeve is off filled and this
is accomplished by removing the filler
screw in the gover plate and injecting a
heavy gmde of oil until the cavity is
filled.

3. The remainder of the procedure is
the reverse of removal.

COMMANDO (1974 AND EARLIER)
‘The swing arm pivots on two flanged

bushes which are supported by the swing
arm spindle which passes through the
rear engitie mounting plate,

Removal

1, Remove the threaded rod which se-
cares the end plates for the swing arm
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 a 42
in. bolt. Thread in the bolt and pull out
the spindle,

4. Remove the chainguard, Diseon-
nect the drive chain,

5. Remove the rear wheel and the
brake assembly,

6. Remove the bottom bolts on the wear
shock absorbers,

7. The swing arm can now be removed
from the frame.

Disassembly
1. Remove the large O-rings and dust

covers from the swing arm.
2. Take out the small O-rings iv the

recesses of the bushing housings, then
support the ends of the swing arm prop-
erly and press out the bushes with an
arbor press.

‘Ss

‘Commando swing erm bushings (to 1974)

Inspection

In the event of a damaged or worn
swing arm pivot spindle, oversized units

lable. These are 0,005 in. larger
vr than the stock unit: The spin-

bore clearance should be
0.0005-11.0020 in,

To fit the oversized spindle, the bear-ings should "be bored, in ‘place, to
(0.5807-0,8817 in,

Assembly and Installation
1. Place the dust cover over the bush

‘The recess in the dust cover for the large
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 sing erm welch plugs
and felt pieces are required if the
swing arm is removed.

1. Loosen the rightside shock ab-
sorber and pull out as far as the circlips
allow.

2. Hang the brake caliper from the
hook provided. Remove the rear wheel

3. Remove the right rear support plate
complete with brake, pedal, and footpeg.

the right-side swing arm
plug. Remove the felt

je

=<
o» burbs (197 and later)

5, Remove the lower rear fender
brackets. Remove the ofl filter and lines.
Remove the hor.

6. Remove the swing arm pivot pins by
removing the nuts and driving up from
the bottom, Note the rubber plugs.

7. Remove the shock absorber bottom
bolts.

8. Remove the swing arm spindle. To
do this, screw a bolt with w locknut into
the spindle (the main front mounting bolt
will work), and pull out the spindle. Dis-
ee th meter cable. Remove

ing. Inspect the bushes for si
2. Insert the spindle into place and

check for play. There should be none. If
play exists, the spindle and the bushes
should be replaced.

Disassembly and Assembly
1. Remove the left welch plug.
2. Press out the old bushings,
3. To install new bushes, place the

sealing washer over the bush itd press it
in fully. The bushes do not need to be
reamed after installation.

4. Place the felt disc into the recess of
the left-side boss after soaking it in SAE
140 oil. Install the welch plug.

Installation
1. Soak the swing arm spindle lubri-

cating wicks in SAE 140 oil and then
stall one into the left end of the spindle.

Place the swing arm into position
with the bushes installed and the left-
side felt washer and welch plug in place.



Norton
3. Carefully push in the spindle, not-

ing the two cutouts which align with the
cotter pins, When the spindle is inserted
‘about half-way, install the left-side cotter
pin. Then continue pushing in the spin-
dle until the cotter pin mates with the
cutout in the spindle.

4. Install the right-hand cotter pin.
5. Remove the bolt used to install the

spindle. Install the oil-soaked felt wick
into the right-side of the spindle, then the
oiksoaked felt washer, and install the
welch plug.

6. The remainder of the procedure is
the reverse of disassembly.

Checking
(1974 and

varanes in the Front engine: mounting
iter)

5. To remove the rear engine mount-
ing, the engine, transmission, oll. tank,
and the swing arm spindle must be re

6, The main mounting hush and the
rubber spacers are removed with an arbor
press. This is also true for the front as
sembly, although this unit may be taken
out of the frame by itself.

NOTE: If proper side-play cannot be
obtained, the engine mounting tube
may be partially collapsed and must
be replaced.

For other engine mounting problems,
refer to the following chart:

Frame

Ee GUANBO 0-3000;pm Front Mounting OK, Near Tight Remove 0.005 in sin

The rigid frame Nortons require no 3000-5000 pin oor Mounting OK. Front Tight Remove 108 in. shim
intenance in this area other than rou-

tine checks of the frame gussets and 0-500 spn Front anvl Rear Monntings Tight Remave 0.008 in. shim
steering lug for cracks if vibration is high
or handling poor.

COMMANDO.

‘The engine and transmission are
bolted rigidly together by the rear engine on i
mounting plate. The swing arm, instead {© cap can be removed for access to thevty shim washer, and replace this with oneGt balescatncied ty the fone Colton which vill ive the correct side-pay

lependenty inthe normal manter.NoW, own the mut 36 by aod osheck the
entire engine-transmission-swing it jae |

arm unit is mounted in the frame at three my
places by means of polymer filled absorp-
tion units. These are located at the very
top of the cylinder 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 work
as the designers intended.

‘The front and rear engine mounting
units must be checked for side-play if
vibration occurs.

NOTE: When checking the mountings,
1970 and earlier models may be sup-
ported on the center stand. 1971 and
later models, however, must be sup-
ported with a crate or box on which
the lower frame rails can rest. These
models cannot be checked while on the
stand, since this will put tension on the

4. To fit new shims, remove the nut on
the left side of the assembly, drive out
the bolt fir enough so that the spacer and

REAR MOUNTING
1. Checking the sid

mount is the same as for the front. The
val fs 0,010-0.015 in, It should be
checked on the right-side of the macht

2. New shims can be fitted by taking
off the nut on the right-side and driving
‘out the bolt far enough so that the spacer
and ep ent be removed.

3. Replace the shim washer with the
selected and refit the cap and spacer.

4. Torque down the nut 25 ft Ibs) and
recheck side-play,

play for the rear

1974 and Earlier

Froxt Mounrixc
1. 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 front
engine mounting should be 0.020-0.025
in. Ifthe side play is reduced, the mount-

1 will not function. Side-play is
adjusted by means of shim washers of
varying thickness. These are available in
four sizes: 0.005, 0.010, 0.020, and 0.030
in,

3. If the engine plate is moved and
then released, the assembly should react
through the elasticity of the mounting
bush. If it does not, the shim washers are
too thick.

1975 and Later
The Isolastic mounts on the Mk II are.

similar to those found on earlier models,
although they incorporate an adjusting
device.

Front Mounting

1, Slide the right-side guiter 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
mounting, Hold the engine

plastic washer and the plated adjuster
collar, If the clearance exceeds 0.010 in,
(0.25 mm), adjustment will be necessary.

3. Loosen the mounting main bolt and
slide the spring lip clear of the holes in
the adjutior. Use a thin serowdriver or
suitable substitute and tur the adjuster
until there is no clearance. Then back off
the adjuster 1% holes,

Tolastic mountings (1974 and eatlies)



Adjusting clearance (1978 and later)

4, Tighten the main bolt to 30 ft Ibs.
Clearance should be about 0.008 in,
Ou

une (1973 ana Later)

Rean Mountine Chassis Specifications
1. Slide the left-side guiter back to ex:

pose the face ring and plastic washer.
2. Push the rear wheel as far as possi- I7ed0x12

ble to the left and check the clearance be- 1 sg0n18
tween the plastic washer and the plated sien
adjusting collar, If clearance exceeds
0.010 in, (0.25 mm), the mounting should ry
be adjusted. s

3. Loosen the ing main bolt,
sert a small screwdriver or something
similar into the adjuster and tum it until
there is no clearance. Then back it off 1M
holes. Tighten the bolt to 30 fi lbs. Clear. fil thickness (in.)
ance should be about 0,006 in, (0.152 [y%< Manmter (is)sth (in)
mm), ———


