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General Specifications

Cospipunedn Y50 Campiendn 750 [PE e
Commanils 830 (§lmelard) (Combnd) Abhew NI3CS a1
DIMENSIONS
Net Weight [1ha) 422430 380 80 450 NA NA
Ground Clearance (In) 8 a (] i NA NA
Whieellizse (in.) 57 5y S N N.A NA
Cwerall Length (In.) 8K LT LT NA NA NA
Overall Width (in.) 20 26 20 24 b ] a0
Seat Medght (in.) 31 a1 a1 N A NAL
ENCINE
Digplacement (co) 528 T45 T45 T45 745 745
Bore x Stroke {mm ) Tix 89 THa st FAEE. ) TIx 80 T3x 80 Tix &0
Compression Ratio B5:1 20l 101 751 75:1 751
Carburetor { Amal ) naz2 030 832 3548 Monobloe 380 Monobloe  $30
or 530
Igniticn Batterv and  Battervand  Battery and  Magneto Magnotn Battury and
eull enl ol el
THANSMISSION
Cluteh Type Plaplragm,  Dlaphragm, iaphieagm,  Dry-type, Drv-type, Dry-type,
milti-plate  nolti-plate  multi-plate |uu1l1-ppl:h- naalti=pelate wstltisplate
Coar Rotios (£ 1)
Fimt 11.20 12.40 124 1.6 12,03 12,65
Second 745 523 525 T /.40 840
el 5.30 3.00 500 552 18151 (11151
Fuourth +.34 454 .04 453 4590 4.4
CHAINS
ear [l ] B x % Ra¥ Bk Wmalf b x 0,380 s« 0380
(98 pisches) (98 pirches) (08 pitches) (97 pitches) (97 pitches ) {97 pitehes )
Mrmary (in, ) W » ‘ 14 x 0,305 ex S.-‘ll.lﬁ 15 x0.303
(triple row | (triple vow ) (triple row ) {78 pltches) (70 pitches ) | 70 pitehes }
(92 pitches} (92 pitche) (92 pitvhes)
Clanshaft {in.) WMo 0225 AL x 285 Mo 022s M 0285 3Ex 0225 i x 0.225
(38 pitchos) (38 pitchen) (38 pitchm) {34 pitches) {38 pltches | (38 pitches }
Magneta (in.) — — —_ W x By W —_—
{42 pitchos ) {42 pitches )
CHASSIS
Front Suspension Rod dutaper hydralie forks oo all
Hear Susprnaion Swing wrm amnd liyalrunille damped shoek abserbers on all
Tire Size
Fromt 110x 19 410216 410z 19 325510 32510 38519
Roar 4.10x 18 4.10x 18 410x18 400 x 18 1.00x 18 400x 18
ELECTHICAL
Syutem Voltage 12 12 12 12 12 12
Generator Alternator on all
N, Not available
.

Maintenance

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

Lubrication

ENCGINE

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

Use SAE 20050 or SAE 30 "SE" if the
saverage temperatune is above 32° F., and
S]?E 10730 or SAE 20 “SE" oil if below
this.

Checking Oil Level

I, Remove the seat, il necessary (as on
Commandos] to gain aceess to the oil tank
cap. Remove the cap,

2. Start the engine and let it ron for a
few moments until the sump has been
scavenged amd the oil in the tank is ar its
normal level as in pperation, You can tell
when the sump has been emptied, as the

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

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

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

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

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

Changing Oil

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

2. Drain the warm oil out into o suit-
able recoptaclte, On the 1970 Roadster,
the filter junction bolt must be removed
to drain the oil tank.

3. Remove the crunkcease sump drain
plug ind allow the sump to drain com-
pletely. There should only be a pint or so
uf oil in the sump,

On early 1973 Commando 750 models,
only & small dmin plug is fitted to the
sump. On the 8530 Commando, a large
plug with flter is fitted along with a
smaller magnetic plug. This small plug
shonld be removed and cleaned when
the oil is changed.

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

5. Wash the filter thoroughly in a suit-
uble solvent to remove all impurities




reuin plogs (850 shown )

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

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

Commando only:

7. Remove the oil feed line at the ank
by loosening the securing nut. Remove
the filter (held by a eirclip) and clean it
Let the filter dry before refitting it,

On some 1973 Commandn 7505, and on
the 850 Commando, an automotive-type
serew-on cartridege oil filter is fitted to the
oil retum line, and is located behind the
gearbox. This filter should be removed
and repliced about every other oil
change.

Place o drip pun beneath the flter 1o
calch any oil. Loosen the olamp and un-
screw filter, using a flter strap
wrench if necessary,

To install, place o 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 lnctory did
not recommend removing the filter on
the: oil feed pipe as just described for the
Commundo for fear of cansing a leak at
this spot by breaking the seal. Instead,
the recommended procedure was to re-
move the ol tank completely and wash it

out with kerosene or another soitable sol-
vent.

a. Take off the metal oil pipe junc-
tion at the engine by removing the sin-
gle 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 frame
(depending on the model) and remove
the tank.

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

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

Commande:

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

. Remove the seat and sidecovers
from both sides of the machine.

b. Drrain the oil as described above,

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

d. Unserew the front and rear oil
tank rubiber 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,

e, Reassembly is the reverse of the
above procedure,

8. Occasionally check the filter in the
oil pressure relicf valve. To remove the
vitlve, it may he necessary o take out the
rocker oil feed banjo bolt immediately
below it.

8. Refill the oil tank with the correct
amount and grade of oil. Start the engine
and et it run for three minutes. Then
shut it off and let it sit for another two
minutes. Recheck the oil level and 11 it
Up As [ecessary,

GEARBOX

The change interval is 3000 miles. Oil
should be warm when changlng, Use
SAE 80EP when average tempemuture s
-|]lwm'e 32 F and SAE 30 when it is below
this,

Checking 0il

To check the level of oil in the gearbox,
simply remove the oil lovel plug at the
rear of the onter gearbox caver, The oil
should begin to flow gently out.
Changing Oil

NOTE: The oil should be warm when

changing.

I. Remove the clutch lever inspection
cap on the outer cover,

2. Remove the drmin plug at the bot-
tom rear of the gearbox and allow the oil
to drain out. Repluce the drain plug und
tighten it fimmly, but avoid damaging the
fiber washer,

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

Cearbipn lugs (all modeli)

tion cap. Add the oil slowly, as it is quite
thick and must drain through a drilling in
the inner cover o get to the gear compart-
ment, When vou have added the correct
amount of ofl {Commando: 1.2 pints;
other models: 1 pint), let the oil sit for a
minute to ensure that the level is equal in
both the inner and outer compartments,
then remove the level plug and cheek as
besfore.

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

FRIMARY CHAINCASE

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

Checking Ol Level

To check the primary chaincase il
level, remove the il level plug at the
middle, lower portion of the chaincase,
The oil should seep gently out the level
is cormect.

Changing Chaincase Oil

1. Remove the left-side tootpeg,

2. Place n long metal tray or sultable
substitute beneath the chaincase, un-
screw  the central fixing bolt. or the
serews amtind the chainease cover as on
some models, and pull off the chaincase
cover fust 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 cover with kerosene or
amother suitable salvent,

5. Bepluee the caver, remove the chain
mspection  cap, and add the cmrect
amount and grade of oil with the rid of a
small funnel. Check the ail level as be-
fore,

The primary chaincase for the Coni-
mando should be filled with 7 oz, of oil,
while on the other models, the correct
amount s 4.5 oz

Never use any type of ail additive or a
thicker grade of oil in the primary chain-
case inan effort to slow ar stop u leak, or
lor any other rason, as these muy affect
the vperation of the clutch.

CAUTION: Do not gverfill the pri-

mary chainease,
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FRONT FORKS

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

1. Remove the small drain screw at the
hottom of one fork lew, having a suitable
receptacle ready to cateh the oil, Push the
bike off the center stand amd work the
forks wp and down to completety dran ull
of the oil in the fork,

2 Allow the ail to drain lor several
minutes, then replace the drmin screw,
paying attention to the fiber washer to
avold damaging it. Drain the other fork
Teg in the same manmnier.

3. The large filler plug at the 1op of

each fork leg must now be removed, 1
necessary  for your bike, remove the
handlebars for increased aceessibility 1o
the plugs,

With the bike off the center stand,
resnove one of the Bller plugs.

CAUTION: Do not remove both plugs

with the bike off the conter stand, ox

thee forks will eollispse,

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

5. Using fwo. woenwehes, ramave the
filler plug from the damper rod.

6. Put the machine on the center stand
o that the spring and damper rod retmet
into the fork leg, which they will do
when the forks extemd.

7. Pour the correvt smount of ol into
the fork leg. Atlas and Commando: 5 oz in
aach leg: Senmmblers: 6.5 oz in each leg.

Oil must be udded slowly, 1t takos tine
lor the oil to seep past the spring and into
the slider.

An adtemate method to hasten filling is
to cover the plug hole with the palm of
one hand and then pump the forks ap and
down slightly,

H. After the oil has been added, push
the minchine off the stund agnin 1o expose
the damper md. Screw the fller plug
onto the rod as fur ax 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 dumper rod does not come loose
in operation.

9, Pat the hike hack on the center
stund and serew the filler plug into the
fork leg and vghten firmly. mepeat the
provedure with the remaining fork leg.

DRIVE CHAIN

The vear chaln receives some [ubrica-
tion from the oil tank by way of the tank
breather tube. On Commundos, a lelt
regralator is incorporated fnto the tule, A
lubricant developed specilically for mo-
torevele drive l:illlill.l. however, should
e asee nb regnlor intervals.,

GCREASE NIFPLES

On all drum bmke models, grease nip-
ples are fitted to the ont and rear brake
camn: pivols. These should be lubricated
every 5,000 miles with no more than one
stroke of the grease gun o avoid getting
grease inside the drom.

Most models also need lubrication of
the rear brake pedal pivol and o fitting is
provided for this purpose. Gmoase the
pivot every 2500 miles,

At the sume interval, give s fow shots of
grease o the specdometer drive on the
rear wheel,

O Commundo maodels only, there isa
ulpple on the right side of the swing anm
baish housing. This should be attended 1o
e\iers- 5,000 miles, Fill it with 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
oil until it beging to come out of the bolt
hole,

CAUTION: Be sure to use oil only: do

nit s grease,

CONTACT BREAKER POINTS
Battery and Coil Ignition

Every 5,000 miles, when checking or
replacing  the contact breaker points,
uppl}' some grease to the breaker com and
to the plvot posts.

At the same time, apply a small gmount
of light oil 0 the centrifugal advanee
mechanism bab weights at their pivots.
The advance mechanism is behind the
breaker point plate.

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

Mugnoto Tgnition

The cam ring in the Loucas K2F mog-
neto hus two holes drilled into it inwhich
are fitted very small fiber wicks which
lisld and distribute ail, They are fed by
much lurger pieces of fibeér heneath the
cam ring. Every 3,000 miles. add oll spar-
ingly to the cam ring lnce. Less often, the
cam ring may be removed after first re-
moving the eenter bolt, prving out the
points ind bredker plate, and very gently
pulling out the cam plate. It must be
pulled struight out by hand. Removing
the: eam ring will allow vou to oil the
fiber elements direetly. Do it sparingly,

I the wicks in the ring are missing, as
muy bappen after many miles, the ring
con be lightly greased for the same pur-
pose.

Also apply a drop of oil o the breaker
point pivol post.

SPFEEDOMETER AND
TACHOMETER CABLES

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

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

2, Withdraw the eables, leaving the
outer housings in place.

3. Clean the eables tharoughly in kero-
sone, then inspect them for fraving.

4, Completely coat the cables with
light-cluty grease except for the 6 in.
nearest 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, it is the latest design. The

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

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

All Other Models

Steering hewd bearing lubrication is
necessary wt intervils of about 20,000
miles, It is necessary to remove the fork
lirges and steering stem. Refer to "Chas-
sis” for procedures.

REAR SHOCK ABSORBERS

The Girding rear shock absorbers wre
maintenance-free sealed units and can-
not be disassembled, 1fa shock alsorher
weeps oil, it must e repliced.

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

The mamtenance interval for hoth
frant and rear wheel hearings is 10,000
miles, at which time they should be re-
moved, cleaned, inspected, packed with
the approved brand of grease, and re-
pluced. Removal procedure is given in
“Chassis.”

Service Checks and
Adjustments

CLUTCH

The procedure is essentially the same
for all modals.

1. Remove the cluteh activating lever
Inspection cap on the gearbox and the
clutch ncjusting serew cap on the primary
chaincase.

2. Rumn the cluteh cable adjuster all the
way down until there is slack in the
cable.

3. Check the fres-plav of the cluteh ae-
tivating lever in the gearbox outer cover,
There should be about % in. of free
movement before the lever tonches the
cluteh pushrod.

Cliteh adjuster lockout (B) and sdjuster (C)

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

5. Loosen the adjusting screw a few
tums until vou note the free-play in the
Eﬂﬂdﬂll IE\'E"—

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

7. On Commando models, back the ad-
justing screw off one full tum, then
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tighten the locknut On all other models,
bock the serew off Y2 to % of o tarn, then
tighten the locknut

8, Mike sure that the activating lever
has the required free-play. Tuke up the
extra cable slack with the cable adjusters
at the gearhox or the handlebar, There
should be about % in. of free movement
in the handlebur lever before 1 engages
the cluteh for pre-Commando models,
This {s measured between the hund lever
and the lever holder, On the Commanda,
there should be betwéon ia in. and W in,
free movement between the cable outer
casing und the wdjuster.

BRAKE ADJUSTMENT

Commandos are fitted with ecither an
hydraulic disc or 4 twin leading shoe
dirum-type bruke at the front, and a single
leading shoe at the rear on pre-1973 mod-
els. 1975 and later models have a dise at
the rear wheel us well. Dram hrkes ane
cuble-operated on both wheels.

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

On all drinn brakes, if the axle nut has
been loosened, the brakes must be cen-
tralized in the drum before attempting
adjustment. This is done by applying the
brake hard with the axle nut loose, and
then tightening the axle nut while keep-
ing the brake applied. Then adjust the
hroke os outlined in the following sec-
tions.

Commando

FroxT, DruM TyPe

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

Adjust the brukes so that the shoes con-
tact the drum wlter the handlebar brake
lever hus moved about 1 in. (measured w
the tip of the lever)

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

3. The link rod for the twin leading
shoe brake should be correctly set at the
factory, and does not require perfodic ad-
justment, 1 the linkage has been disas-
sembled, ar iF new brike shoes are Atted,
reset the linkage by first removing the tap
clevis pin, Then pull the handlebar lever
until the brike shoe just contacts the
drim. Have un assistant hold the handle-
bar brake lever in this position, Push
down on the upper brake plate lever until
the brake shoe contacts the drum. The
clevis pin holes in the link rod and the
lever should line up, if the brukes are cor-
rectly adjusted. 1 not, loosen the link rod
lockaut, and screw the rod in or out so
that the holes line up. Tighten the lock-
nut, Insert the clevis pin and fit the ¢lip.
Adjust the brake with the brake plate ad-
Juster.

NOTE: The pins should be checked pe-

riodically. and replaced if they show

signy of wear, or braking effectiveness
will be reduced.

4. The front bruke s equipped with an

Adjnsting tls brake rod

WIr seoup aned anoutlet, both of which are
blocked off. The plites ean be removed if
desired, but the wire mesh sereens must
remain in place.

FrosT, Dise Tyve

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

Erise: beadew Muid level shonld be % in. below the lip
of the reservals

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

2. Bleeding and flushing procedures
for the hydraulic svstem are provided in
“Chassis.”

Redn, DruM TYPE

1. A stap balt is fitted so that the brike
pedal can be positioned to auit rider pref-
erence. Adjust this before adjusting the
bruke. If the stop bolt is moved, check
operation of the brake light switch.

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

3. Adjust the brake light switch after
adjusting the brake, Loosen the securing
screws and move the switeh up or down
as necessary so that the bhmke Ji!.."ill Hoes

on o8 soon as the pedal is depressed.

4. Be suare that the broke al Tetums
1o rest against the stopper balt, and nol
aguinst the brake light switch, or the
switch will be rmined. The switch
plunger must not be fully compressed
whien the pedal is resting against its stop.

Rean, Disc TYpe

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

Fre-Commuando

FrONT AND REAR

1. Adjust the front brike cahle to allow
ahout | in. of hand lever movement, mea-
sured at the tip of the lever, before the
linings contuct the drum.

The angle formed by the brake arm and
the cublie should not exceed 90° when the
bruke is fully applied, or the linings are
probably worn to the point of replice-
ment.

2, I the machine Is equipped with a
pedul stop for the reéar hruke pedal, this
shonld be adjusted to the desired posi-
tion first,

3. The rear broke, i rod-operated,
must be adjusted with the motorevele on
its wheels and the weight of o rider on it
Allow about 1 i, of pedal movement be-
fore the linings contact the dram,

4. In all cases the wheels should he
free to turn with no drgging from the
lirake linings.

PRIMARY DRIVE CHAIN

1974 and Earlier

On pre-Commundo models, this adjust-
ment should be mude when the engine is
ut opersting temperature.,

1. Remove the primary chaincase in-
spection cap.

Privsaay chabin wclinster Inckonits |ARC) and locking
hlg (B}

2. Loosen the lirge nut on the adjust-

ment assembly on top of the gearbox.
Algo, lnosen the nuts on the lower gear-
box monmting stod.

3. On Scrambler models: serow down
the adjuster bolt several tums, Pull down
hard on the drive chain o tuke up the
slack in the primary chain, then tium the
udjuster bolt out until primary chain ten-
ston is correct. Tightun the lockbalt,

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




GCISCS prirnary chain adjuster balt (1), lockm (30,
and yoarbox Tovk baolt (5)

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

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

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

7. The final drive ¢huin ddjustment hus
been altered and must be checked,

1975 and Later

An automatie chain tensioner is ftted
to the primary chain, 5o no adjustment is
NEGesEAry.

FINAL DRIVE CHAIN

Before attempting  adjustment, the
choin must be elean und well lubricated,
Cheok 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 (dram brake).

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

3. Tum each adjuster an equal amount
until the chain is a hit looser than de-
sired.

4, Cheek slack with the motoreyele on
its wheels and a rider on it Readjust, if
necessary, until there 1s % to | i, of slack
(total up and down mevement) mensured
in the middle of the bottom chain run,

5. Apply the rear drum brake, tighten
the axle nuts and recheek chatn slack.
Tighten the wdjuster locknuts,

6. Check that the broke is not dmg-
ging. On models with a rod-operated
brake, the adiustment will have changed
if the wheel was moved, Readjust the
brake s necessary.

CAM CHAIN

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

2. Correet cam chain tension is %—1a
in. of total up-and-down movement mea-
sured in the middle of the upper chain
i, Adjustment is by means of an adjust-
able slipper secured by two nuts.

Air Cleaner

1974 and Earlier

This is u Eup:-r element on most maod-
els, although it differs for each type of
machine. Replice the filter paper every
5,000 miles or more often under dusty
conditions.

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

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

1975 and Later

A fowm-type air cleaner is used on
these machines. Under normal condi-
tions the filler should be serviced every
3,000 miles by removing it from the ma-
chine, washing it in clean gasoline, and
squeczing dry. Then souk the filter in
nmllIur oil, squeeze off the excess, and in-
stall,

Periodic Maintenance Intervals

Wisekly
Chick tire prissite
Fyery two weeks
Cheek battery eleetralyto Tovel

Every 230 miles
Check engine ofl tank level
Every 1,000 miles
Chok peinary clinincose ol level
Lahdeate sl wiljust vear clusin
Linhricate all control eables
Adfust bath brakes
Check gearhox ol level
Fovory 2500 mdles
Check timing and adjust contact breaker points
Clean spark plugs and st ga
Change primary. chainvise -n'l:r ind check adjuit-
et
Cliock cluteh adjostment
Chatge engine ol
Chliean crankeise ofl flier
Cleaw, lubricate, and adfust rear chaln
Grease sear hrake pedal pivot
Corvwse spoiedimeter drive
Lautbricite vantrol cabiles

Every 3,000 miles
Lubncaty magneto cam o
Clean wir filter {fnamtype)

Exery 5,000 miles
Change greathor oil
Chatigs: vil In forke { Commanda )
Check stecring head hearing adjustment
Clean contact bredker points
Libricale contaet brosker cam and sute od-

wamoe il

Grease bruke spindles (one stroke of grewse gun)
Chwek adjrst valve rocker clentances
Cheek anl ailfist cum ehinin
Replace alr ey element [ paper-typet
isassenilile aml elean both carbureton
Lubricule swing anm hushes ( Commanda )
Roplice cartridge ofl filtor

Every 1,000 niiles
Change ofl (s front forks (preiCommando )
Hespack wheel boarings with groase
Cheek front and rear robiber cugine mountings
for dde play { Commando)

Maintenance Data

1563, KO
Nisca. 5
Al Pl Fauthash Masial itws i Tiular Inférehate
Fuel Tank (gal) 15 a5 3.8 2.7, 2.3 @
3.0
Ol Tank (pts) 15 48 &0 5.0 0 o0
Ceathios  prs) Lo 1.0 1.2 iz ia2 12
Primary Chalscase {oe] 43 45 7.0 70 70 7.0
Fronn Forks 6 Lag (ox) 5.0 05 5.0 50 5.0 50
Tive Prewvare {psi ) (0
Front 24 24 £ 1= a2 %
Reur 24 F2 ) 2] 24 e | 24
Chain Slack (in, )
Frinary Brve (] 1e=H % & L H
Rear Drive 3-1 -1 =1 -l 8-1 Hi-l

DiFor twowp or extended high-spesd operation, add 2 psi, front and 4 ol rear lo glven prossures.
] 7.3

@ TH0-—0 0 K50—
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Recommended Lubricants

Engine wnd Primary. Chain
Above 32° F
Below 32 F

Cearlen
Alervw 38 17
Below 32* F

Fruont Foiks

Swing Arm { Commando )
Girvase Filtings

Control Caliles

Tach, Speedometer Cables
Whietel amd Sleering Head Bearines

SAE 20/50 or SAE 30W
SAE 10430 ar SAE 20W
SAE MKEP

SAK 30

SAE 10.30 o SAE 20W
SAE 110

Wateeprool, seedlem-welght chassis grease

10213 pmatinr o]
t:n?lltil; = b Iubiecsime
Muhvislerum divilphide-hase Jubsean

lJﬂ’ll-t‘lJll\ L

Waterproal, medinm-welght hearing greas

Tune-Up

NOTE: Common tune-up procedures
are explained in detail in " General In-
Sformation,

Valve Adjustment

NOTE: Valves must be adiusted when

the engine is cold.

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

2. Remove the spark plogs, the two
exhaust rocker covers, and the (ntake
rocker cover.

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

Adjusting the valyes

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

4. Adjust, il necessary, by loosening
the locknut and tumning down the ad-
juster until the feeler gauge blade can be
pulled through with a slight drag on it.

5. Hold the adjuster in position and

tighten the locknut. Recheck the gap
atter tightening.

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

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

Contact Breaker Points

MAGNETQ IGNITION

The contact breaker points are located
bepeath the magneto cover on the left-
side ol the machine,

Remaval

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

2, Unsecrew the cover and place it
aside.

4. Loosen the central hex-head secur-
ing screw until it is clear of its threads but
is still in the center of the contact
breaker. It can be used to "break” the
points ofl their tapered shaft by gently
levering sideways with the ngers.

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

Installation

Installation is the reverse of the re-
movil 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 tlustration for correct posi-

tion of varions parts. Also, apply o drop ol

ail to the post for lubrication. Note that
the points assembly has a key which must
fit in {ts slot. Set the gap upon installa-
tion. The ignition timing need not e ve

ndj usted.

Gap Adjustment

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

CB SECURING
—  SCREW
FIXED Cﬂ:"l'ﬂlfﬂ'ﬁ
PLATE SECURIN PUSH-ON RETAIN NG
SCREW = = BING

Magmeto bredker points assombly

2, Loosen the fxed contact plate se-
eirring screw, then use u serewdriver o
move the fixed contact plate to the correct

. Check the gap with the appropriate
?:tflcr 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. If it
is not, set the gap so that it is within the
given specification at both open posi-
tions.

CAPACITOR IGNITION

Capacitor ignition systems (or battery
and coll ignition) are found on 1967 mod-
els as well as on Commandos. The earli-
st muchines equipped with this system
had the ignition points located in 0 can-
ister behind the eylinder barrels and af-
tached to the timing case. The first ma-
chines utilized dual points with the
condensers mounted on the breaker
plate, This set-up was soon replaced with
vet angther system: Lucas 6CA dual

ints, individually mounted on the
wreaker plate, the condensers being re-
motely positioned. The points on this
later system allow each cvlinder 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
SAIme,

Commando  750%  (1973) and Com-
mundo 8505 use another type of breaker
point assembly, the Lucas 10CA.

Early 1967 Maodels

ReEMOvaL

1. Remove the ignition point cover.

2. 1l desired, the points assembly may
be removed as o unit to reveal the auto-
muatic timing advance mechanism. Dis-
conneet the two wires from the SiAp con-
nectors, remove the two screws which
seeure the breaker plate and remove the
plate.

3. I replacement of the points only is
desired, remove the two wires Fom the
snap connectors, release the nut which
halds the spring of each hreaker point to




Early battervsud-voll lrvaker podnte and advance
e hamiien

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

4. Remove the pillar nut which halds
ench breaker point onto the plate and
tuke awuy the points,

INSTALLATION

Installution is the reverse of the re-
nuwal procedure. Clean the new points
with a solvent to remove the preservitive
coating.  Be sure that all insulating
washers are in thuir proper positions,
Apply o drop of ol o the pivot posts.

NOTE: When refitting the eontact
breakers, assurg that the wires are con-
mected  eorrectly, The  yellow-black
wire attached 1o the top contact
breaker goes to the coil mounted on
the left rear frame down tube. Also,
the high tevsion lead from thiv coil
goes ta the drive side cylinder.

When refitting - the contuet breaker
cover, be sure that the two insulated
strips for ench condenser are in position.

GAP ADJUSTMENT

L. 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 w serewdriver to adjust the gap
by prying between the fixed plate and the
contact breaker housing.

4. Using a fecler gauge, set the gap for
each breaker point wt 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 ussembly, located behind the evl-
inders.

HEMOVAL

L. Remove the points cover.

2. Ifdesired, the breaker polnts assem-
bly may be removed as a unit to reveal
natic timing advance mechanism
by removing the two lange serews which
secure the breaker ussembly plate,

3. To remove the points themseolves,
remove the hexagon nut which secures
the wire and the contact breake: spring.
Be espocially careful of the plastic insula-
tor sleeve and the fiber washer,

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

INSTALLATION

Installation s the reverse of the re-
moval procedure. Ensure thut the insulat-
ing washers and insulator sleeve are cor-
rectly positioned. Smear the pivot post
with a bit of grewse before refitting. Clean
new points with a solvent to remove the
preservative coating, When fitting the

BUA poluts asaeanilbily

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

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

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

3. 1E adjustment is necessary, loosen
the locking serew (D) and turn the eccen-
tric screw (C) until the proper gap is at-
tained.

4. Tighten the locking serew gnd re-
check the 2Ap.

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

Commundo 750 From Engine No.
131258 to 1972 Models

The points are located beneath the
cover on the timing case. This is also o
BCA breaker set and the procedure for re-
moval, replucement, and adjustment is
exactly the suine as deseribed in the pre-
ceding section.

Commando 750 (1973) and
Commando 850

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

REMOVAL

1. Remove the points cover,

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

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

plastic and fiber insulators at the termi-
nal.

4. Remove the two serews which se-
eure each set of points to the plate (C and
D i the illustration),

INSTALLATION

Installution is the reverse of the re-
maoval procedure. Assure that the insulat-
ing washers and insulator sleeve are cor-
rectly positioned, Smeur the pivot post
with a bit of grease bofore refitting. Clean
new points with a solvent to remove the
preservative coating,

CAP ADJUSTMENT

L. Tum the engine over until the slash
mark on the point cam aligns with the
heel of one of the hreaker points.

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

3. If adjustment is necessary, looxen
the paints seeuring serews (C and D), and
maove the paint with a small serowdriver
untll the gap is correct.

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

Ignition Timing

It is essential that the fgnition points
be in condition and  cormectly
gapped before the timing procedure is
undertuken.

MAGNETO IGNITION
Adjusting Timing
L. Remove the left and right footpegs
and the tachometer drive,
2. Remove the magneto points cover
after loosening the kill button wire nut
3. Place u pun beneath the primary
chainease caver 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 amd
puldl it off, boing carelul that the conical
il seal fitted to the oil pump nipple is not
misplaced.

1l will dribble out of the drilling in
the crankeaso, [t ean be blocked off by in-
serting one of the cover screws.

3. Remove the spark plugs.
8, Remove the altermator rotor nit
and affix the timing disc to the erankshaft.

1CA bty assomlily
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T. The pistons must be st o op dead
center. Pluee vour thumbs over the spark
plug holes and kick the engine over
slowly with the kicksturter until compres-
sion is felt in one of the L'}'Iiul.ln.-rs. Now
place a short drinking straw or u swizele
stick into that spark plug hole and tum
the engine over vsing a wrench on the
rotor nut until the piston’s highest point
has been ascertained, Work the pistons
up and down several times antil you are
sure that vou have it right,

NOTE: There will be about 4 of

ovse” movement of the crankshaft

which will indicate TDC,

8 Attuch o stifl wire snvwliere that is
convenient so that it points to “zero” on
the timing disc.

9. Loosen the sell-extructing boll on
thie timing advance mochanism until the
points can be tumed (reely

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

L. Tom the totor nut elockwise until
thee pointer indicotes 32° on the timing
wheel,

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

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

14, Tum the sell-extracting bolt om the
timing advance mechanism with your
Butened wntil it is finger tight, then tap the
bolt head Tightly with o hammer so that
the advanee mechanism will lock onto
the tapeered shaft,

CAUTION: A tight tap is all that is

neeided. Do not smack the bolt with

any greal foree,

Tighten the bolt.

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

16, Belore reassenibling the compo-
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 s 32° of erankshaft rotation
which is equivalent to 0.343 in, (8.69
mm) of piston travel. It ix possible to
wse this measurement if the head has
been removed, but it would be inoceu-
rette Af an attempt is made (o measure
piston travel through the plug holes
due to their angle.

Also, the point of separation for the ig-
nition points cannot be determined with
a test Heht due w the chumeteristics of
the magneto, A special ohmmeter, how-
ever, can be used if one is availibile,

or

CAPACITOR IGNITION

Piston position can be found either
with a degree wheel, or with marks on
the alternator otor, depending on model.
The wonent of point opening can be
checked in 4 number of ways, the easiest
bising with u test light or a selipowered
continuity light.

On later model mochines, “dynamic”
tming by means ol an antomotive-type
strobe light is possible, and this method
is preferable w0 the “statie” methods,
sinee It allows tming to be checked at
the rpm at which the engine usually
aperates.

Early 1967 Models

CHECKING TIMING

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

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

3. Fit the timing dise onto the crank-
shalt and place the pistons at top dead
center, The left evlinder shonld be on the
firing stroke, as indicatod by compression
in that cvlinder as the piston approaches
top dead center and Slearance at both
valves at TDC.

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

For machines with this system which
have covered a large number of miles,
the timing should be checked in the full
advance position since the advance unit
stops may be wom, To lock the sdvance
unit into full advance position, remove
the bolt of the breaker cam and use a
serewdriver to tum the cam clockwise
until it stops. Using this method, the
points should start to apen at 32° before
top dead conter.

ADJUSTING TIMING

To et the timing, proceed as outlined
ahove. Loosen the two scouring serews
which hold the contuct breaker plate and
move the plate-in the needed direction
until the points for the left evlinder begin
o open ol the correet time. The plate is
moved c¢lockwise to retard the timing,
connterclockwise to advance it

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

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

1. Hemove the primary chain eover
after tiking off the left side footpey and
the exhaust pipe, if necessary. Cateh the
oil in a suitable container,

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

3. Remove the alternator rolor balt
unid fit the timing wheel.

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

5. Insert i short drinking straw or a

swizzle stick into the plug hole and con-
tinue farning the engine over with a
wrench on the wotor bolt until top dead
center has been established. Rock the
pistons buck and forth o fow times potil
von are sure that vou have positioned
thimn at the highest point of their trovel.
Check that the right-hund piston is on the
compression stroke by noting eleannce
at both valves,

NOTE: There will be about 4° of

“loose™ movemient in the crankshaft

which will indicate TDC.
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Washier for locking timing advance it

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

7. Using a piece of wire s a pointer,
position it anyw here that is convenient so
that it indicates “zero”™ on the timing
dise.

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

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

9. Slowly  tum. the nut coun-
terclockwise until the timing wheel in-
dicates the correct reading. At this very
point the test light bullb should react, for
they will commence to open if the timing
Is correct.

10. Repiat this procedure for the left
cylinder.

ADJUSTING TivNG

If the points do not begin to open at the
correet Hme, refer to the ilustration of
the BCA points assembly,

BCA points ussembly
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1. Loosen the two securing screws (A)
and turn the brass eccentric screw (B)
until the points open at the correct ime.

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

3. Loosen the lirge serews which hold
the contact breaker plate 1o the housing
and rotate the entive plate until the points
begin to open.

4. Swewre the two screws, Tumn the
engime over 360° and adjust the other
points set as previously deseribed, It
should not be necessary to move the en-
tire breaker plate sgain, only the individ-
ual point sel,

Commando Models After
Engine No. 131257

These machines have the points as-
sembly mounted in the timing cnse on
the right side of the camshaft and are fit-
ted with a timing mark on the rotor and
an indicator plate beneath a cap at the
front of the primary chain cover. The sys-
tem may be checked lor proper timing ei-
ther with the engine running or at a
standstil].

CHECRING TIMING

1. Remove the points cover and the
inspection plug from the primory chiin-
e,

2. Houk up o strobe light in accor-
danee with the manuofacturer’s  recom-
miendutions,

3, Start the engine and tun it at 2,000
rpm so that the timing is fully advanced,
The mark on the mtor should register
with the 28° mark on the indicatar plate.
(Each line indicates two degrees,)

4. Il no strobe light is available, the
engine can be checked ot rest, Remove
the points cover aud the inspection cap
on the primury chainease,

5. Remove the spark plugs. Remove
the intake valve mcker cover. Rotate the
engine until the drive side (left) intake
racker opéns and closes. This will pluce
the drive side cyvlinder 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 elear the cam
post and bear on the cam itself, replace
the bolt, turn the breaker eam until it is in
the full advance position, and then
tighten the bolt,

T Conneet a test light to ground and to
the terminal of the LEFT contact breaker
(blackiyellow primury wire) and rotate
the engine until the indicator plate on the
primary chaincase reads 28 The test
light bull should react at this point as the
points separate.

8 Repeat the procedure to chedk the
timing for the right cylinder.

ADJUSTING TIMING

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

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

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

4. Be sure to remove the breaker cam
bolt and the oversized washer, replace
the standard washer, and tighten the holt.
Maike sure that the sdvance mechunism
warks freely.

Ieximon TIMING—WHEN TiMinG Has
BEEN LosT

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

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

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

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

3. Place the breaker cam assembly
onto its shaft so that the hobweight pivats
of the mutomatic timing advanee meelu-
nism line up with the point assembly
cover serew holes (see illustration), The
slot on the cam fice (not the timing slash
mark, but the slot) will be at approxi-
mately nine o’clock.

4. Set the ignition timing as previously
deseribed.

Carrect lecation of thn ing adviancs unit

Carburetor Adjustments

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

IDLE SPEED AND MIXTURE

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

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

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

4, Tum the pilat air serew in or oul
until the exhaust pulse trom the running
cylinder is smooth and even.

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

6, Repeat the previous procedure so
that the running eylinder fires as slowly
und evenly as possible.

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

Concentrle catliuretor throttle stop serew (A, pilot
alr gevew (BY, main jol (C)and needle jer (D)

very high. Buck out each throttle stop
serew by couel amounts until the desired
idle speed is renched.

8. Check that both evlinders are firing
evenly

CARBURETOR SYNCHRONIZATION

1. Remove the air eleaner assembly.

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

3. Position o mirror behind the carbu-
retors ar reach into the carburetor bores
with the thumb and index finger of one
hand.

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

5. If the slide positions are uneqgual,
rwise or lower one o mateh the other by
tuming the adjuster at the top of the car-
buretor,

6, Another check is to place o Fnger on
aach carburetor shide when the throttle is
fully closed, then move the bwist grip
very slightly, Both shides should begin to
LifE at the same time. Adjnst as deseribed
above if necessary.

THROTTLE CABLE ADJUSTMENT

On most models, the eable runs from
the twist-grip (o o junction block, where
two shorter cables run to the carburetor
tops. One end of each cable is equipped
with un adjuster. These are located ot the
twist-grip and the carburetor tops,

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

Adjust the short cables so that there is
as close to zero free-pluy as possible.
Check earburetor svnehronization as pre-
viously deseribed,

After setting the frec-pluy nt each
cable, start and wamm up the engine.
Tum the handlebars from side to side
and notice woy variation in . Wa varia-
tion oceurs, one of the cables is either in-
correctly adjusted (not enough free-play)
or is binding somewhere along its rout-
ing.
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Tune-Up Specifications

Mugenwna lznitlen

Epaieatin [iginitisn
Apire=Camenando)

[EERT T
Uhtanadand)

Cosnnngaels
(et ]

Carhretion

Refer to “Fuul System™ for standurd carburctar settings

Valve Tappet Clearance {cold)

Intake {in.) (hL0E 108 0 B0 0008

Fahauat (In, ) 0008 [.00s 0.008 (X1
Tegnitian

Spark Plug (standard )

Champion NS NS NGY-NTY NTY

Plag Cap (i) 0.018-D (22 D.023-0.028 00230025 (0230028

Breaker Poft Gap (in) 0z-n0os 0.0 40,016 000 4=0018 0.014-0.010

lgnition Timing aae 38 25" 28+

 {(full advanen ) BTDC

Engine and Transmission

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

NOTE: For enging component inspiec-

tion procedures, refer to “Engine Re-

building” wnder the General Informa-
tiom xe Hion.
ENCINE SERVICE NOTES

I. On all models, the evliinder head
and eylinder can be removed withouot re-
mioving the engine from the frme,

2, The cluteh and primary drive and
tming case components are also accessi-
ble for service with the engine in the
frume,

3. All transmission components with
this exception of the left-side countershaft
(or layvshaft) bearing can be servieed
without romoving thee transmiseiomn,

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

4. Most engine work reguires only
standard tools and a torque wrench. A va-
riety of pullers are needed.

To remove the Commando dinphiragm
cluteh, a special tool must be used for
sifety rensons.

Engine Removal and
Installation

COMMANDO

The engine unit may be removed with-
out disturhing the trmnsmission, and this
is the easiest method, since removal of
the complete assembly requires removal
of the rear wheel ond swing arm.

L. Remove the seat and fuel tank,

2. Dryin the il from the tank and dis-
conmoct the oil pipe junction (one halt) at
the engine, Some oil will come out when
the junction is remaoved.

3. Remove the spark plugs. If neees-
sary, as on late models, umbolt the {gni-
tion coll pack and hang it out of the way.

4. Disconnect the tachomoter cable
at the engine.

NOTE: On varly Commuandos with the
taeh drive box mounted on the vytside
of the timing case, it is preferable to
remove the box ilself rather than just
the cabile, since it s cielnerable to dam-
age if the engine is dropped.

5. Remove the carburetors complete
with manifolds and hang them out of the
wiay by the throttle cable.

6. Remove the exhaust system.

7. Remove the small, engine heacd
steady plates. On models with rubber
mounts here, loosen the mbber mount
nnts first. Remove the head steady plate
from the cylinder hoad.

8. Remove the gearshift lever.

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

10, Disconnect the alterngtor leads wt
the suap connectors,

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

12, Disconneet the enmkense breather
from the éngine.

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

14, Before removing the mounting
plate balts, provide some means of sup-
paort for the engine ar it will drop several
inches before hitting the lower frame
ruils. A Block of wood placed beneath the
crankeuse is 4 good idea.

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

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

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

Installution of the engine and transmis-
sion s basically a reversal of the removal
procedure.

17, Place the engine in the frome from
the right-side of the matorevele.

18, Fit the three studs and nuts which
Hass thmllﬂ.h the rear engine mounting
and the crunkease.

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

20. Insert the front engine mounting
halt und tighten the self-locking nut o
the correct torque setting. Tighten the
nuts on the three rear engine mounting
studs,

21. Continue reassembly in the re-
vorse of the sequence described for re-
wovil,

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

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

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

ATLAS

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

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

2. Remove the head steady hracket.

3. Remove the air cleaner and the
carburetors.

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

5. Unbolt the oil pipe junction at the
crankease, Kicking the engine over u few
times after drainiog the oil tank and be-
tore removing the junction will minimize
the amount of oil which will dribble out.

B. Remove the exhaust pipes and
mufflers.

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

8. Disconneet the battery leads and
remove the batery.

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

10, Remove the battery box.

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

12, Remove the oll tank platform.

13. Remove the clutch activating lever
inspection cap at the top left-hand side of
the trunsmission, prv up the lever with a
suitable serewdriver {taking core not to
damage the edges of the inspection hole),
and remove the clutch cable, Serewing
the cable adjuster all the way in makes
the job easier, Next, remove the adjuster
from the case.

14. Bemove both footpegs, Pluce g pan
beneath the primary chainease cover 1o
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eateh the oll when it is removed. Remove
the lurge hesagon nut on the footpeg stud
and carefully tuke off the chirome cover
and the rubber washer, Pull off the chain-
case cover.

15, Disconnect the altemuator leads at
the snap connector.

16. Remove the clutch pressure plite
by unscrewing the three spring adjust-
ment niits. These are eyvlindrical and
have two small tabs on the face that bears
against the cluteh spring to prevent
lopsening during opemtion, Removing
the nuts will invariably sheer off the tab,
making replocement of the nuts advis-
ible. I vou must reuse the nuts on the
cluteh, o knife blade or suituble substi-
tute can be pliced between the nut and
the spring while removing.

17, Remove the cluteh springs and
cups.

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

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

20, Remove the nut which secures the
rotor 1o the crankshaft and remove the
motor and its woodniff key. A small gear
puller s sometimes needed 10 take the
rotor ofl of the shalt,

21. Disconnect the primary chain, The
eluteh hub may require o special paller to
memove it from the transmission main-
shaft, especially if it has not heen re-
moved before. 1o addition, the engine
sprocket is fitted onto a tapered portion of
the crankshalt und will definitely reguire
a puller. A smillor gear puller can be
used in place of the factory sprocket ex-
tructor. Be sure to remove the engine
sprocket woodrufl key

22, Remove the three serows which fix
the stutor housing to the*mounting plate
and the three sorews fixing the plate 1o
the crinkease.

23, Remove the nut which is found
About  halfway  between  the  engine
sprocket and the clutch which secures
the mner chiincase hall.

24. The inner chaincase half is also
sectred by means of a tals by the nut on
the bottom transmission stud, Remove
this nut and take away the chainease half.
Disconnect the final drive cham,

35. Procecding to the four holts sehich
fusten the upper and lower arms of the
engine mounting plates (just bofore the
swing arm), remove the lower bolts and
loosen the upper twao,

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

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

28. Remove the engine assembly from
the frome.

29, Installation is the reverse of re-
movil.

SCRAMBLERS
For engine service on Sernmbler mod-

els, nate the following points:

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

2. The primary chaincase can be lell
intuct during removal,

Refer to removal procedure for Atlas
maodels for initin] steps if additional infor-
mation s needed,

1. Prepare the engine and transmis-
sion for removal in the manner outlined
for the Atlas, removing the gas tank, ex-
lwust pipes and muafflers, air cleaners,
earhuretors, oil from tank, and sump,

2. Remove the tuchometer drive from
the engine, clutch cable at the transmis-
sion, oil junction, oil tank and erankease
breather pipes, and alternator connec
tions.

3. Disconnect the rear drive chain.

4. Remove the metal cover over the
trunsmission,

5. Remove the upper front engine
mounting bolts, Loosen, but do nat e
muove, the lower frent mounls,

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

7. Unhook the center stund spring,

5. Remove the left side rear engine
mounting bolts,

9, Raise the engine slightly to tuke
the pressure ofl of the lower Ioat Lol
which wre still in place and remove the
nuts, Take awnay the engine plates,
wtching for the spacer.

10, Lever the engine lorward and 1ift it
up and aut of the right side of the frame.

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

Before replucing the engine in the
[rame:, he certain that the loft side footpeg
is i its proper position sinee it cannot be
replaced aller the engine is in the frame.

12. Begin by placing the enging in the
frame from the right side of the bike, rear
end Hrst.

13, Insertalength of steel rod or o suit-
able serewdriver through the rear engine
plates and the frame to align the holt
hales.

14. Lever the front of the engine up to
replece the lower small mounting bolt
and tighten the nuls ﬁrrnl}',

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

16, The remainder of the installation
procedure s the reverse of the removal
procedure,

Top End

REMOVAL

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

1. Bemove the seat and gas tank. Dis-
connect the spark plug leads, remove or
logsen the plugs; remove the exhaust svs.
terrm,

2. Remove the cail puck, if fitted.

3. On Commando models, remove
the head steady side plates, unscrewing
the mibber mowiting nuts first. Remove
the head steady plite from the head.

4. On pre-Commundo models, unbolt

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

5. Disconnect the rocker il

pipe on each side of the hed,

CAUTION: Each junction has two

copper washers, A rag placed ovver the

spark plug hole is o good idea when
removing the hanjo bolls,

The tocker oil feed pipe must be
placed out of the way so that the head can
be vemoved, On models with neoprene
lines, this is not a problem. Earlier ma-
chines, however, are equipped with a
copper pipe (o feed the rockers. This
pipe is only flexible o ncerain degree. It
can be bent aut of the way, but take care
to avoid erimping it anywhens wlong its
length. The alternate method is o wlso
disconneet the pipe bango at the crank-
cise und tim the pipe aside.

B, Remove the exhaust rocker covers

aned the intuke rocker cover.

7. Remove the air eleaner, the carbu-

retors, and the manifolds.

8, On mugneto models, removiog the

front spark plug lead is a pood idea.

NOTE: On Scrambler models, adidi-

tional steps must be inken at this

point.

. Remove all of the cylinder head
nits and the bolt on the center of the
head. This will leave only the four
bolts Banking the spark plug holes;

. Remove hoth exhavst rocker spin-
dle retaining plates and remove the
spindles. This requires a special toal.
Refer to o following section. Be ex-
temely careful of the washer and
spring which are found on the spindle;

¢. Remove the four remaining eylin-
der head bolis,

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

feed

Cylivscher head tabtening seguemor; neverse the
orher whivs pesmioviig thie il

#. The cyvlinder head can now be
tiken off, It Is scoured to the evlinders hy
five bolts and nuts. First position the pis-
lons ut TDC. Loosen the bolts und nuts
grachually and in the wverse of the tight-
ening order shown. There ure two long
nuts concealed in the fins which require
an expecially thin wrench to reach them,

As the last of the fasteners is loosened,
the head should begin to rise off its seat
slightly, due to the pressure of the valve
springs, I the head is not fiee aftor the
last of the fasteners has been removed, it
i= prabably due to earbon build-up as on
engines with many miles on them oy
those with an oil buming problem. In
this event, place a block of wood against
the cylinder fins at the exhaust port (the
fins ure strongest here) and rap sharply
with & hammer,

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

11. Straddle the hike. Lift the head
severnl inches off its seat. Slipping yom
fingers between the head and barrels,
push the four pushrods up nto the head
as far ay they will go. They should only
protrude about two inches from the head.

12, Pull the head stroight up as far as
passible and tilt it backward and to one
side until two of the pushirods ¢lear their
tunnel. Then tilt it to the opposite side so
thut the other two are clear. After both
sets are out of the tunnels, the head can
b tuken out to one side.

NOTE: The pushrods are of two
lengths. The longer ones activate the
intake rockers. These are placed clos-
est to the eenter of the barrels, Be cer-
tain they are vorrectly locatvd upon
reassemhly.

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

Remove the nuts at the front of the bar-
rels, The others must be loosened as
much us possilile until they hit the cool-
ing fins. Lift the barmls gs much as v
v, then loosen the nuts agnin. Continue
until the nuts ean be taken ofl of the
studls,

As soon as you have removed the nuts,
remove and necount for all washers. Be
sure that none are left on the bamrels, or
one can easily fall into the crinkease
liter.

14. Lift the barrels clear of the crank-
ease. Ordinarily, the pistons will ride up
with them if the tmnsmission is in Neu-
trul. As soon us there is enough room to
do so, place a clean g between the bar-
rels and the crunkease covering the studs.
This will cateh any pieces of hroken pis-
ton ring, if thore is one, and will lessen
the chances of the pistons damaging
themselves on the studs as the barrel i
pulled off.

CYLINDER HEAD

Maximum allowable warpage across
the mating surface is 0.002 in.

ROCKER ARMS

Removal

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

Rethear spinadle nctaining plave assembly

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

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

2. The rocker spindle is pross-fit on
thie exlinder head. First note the position
of the slats in the spindle end. Removal is
mude much easier, and there s less
whance of scoring the spindle or the head,
il the head is heated first. Ideally, the
head should be placed in an oven and
heated to not more than 100° C (212° F),
In the case of the Serambler models,
where the lictory recommends removing
the exhaust rocker spindles prior to re-
moving the head (engine in the frame), a
propane tarch cin be used, with eantion,
to heat the area wround the spindle very
wently,

The spindles must be removed with a
puller. They are threaded internally to
aecept special tool no, 064298 lor lute
models. Earlier units could dccept the
pre-Commando evlinder head holts (%is
in W), To remove the spindles, a bolt, o
locknut, und a short steel slesve (or pre
Commundo cluteh spring eup), cun be
used as a puller, Thread the locknut most
of the wiay up the boll, then insed it into
the sleeve or spring cup. Screw the bhult
s far as possible into the spindle. Tight-
ening the locknut will draw the spindle
out ol the head.

The ail hole it the spindle must face AWAY
FROM the conter of the T

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

NOTE: The exhaust vockers cun be

taken divectly out of the heud after

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

i, The ball end is press-it i the
rocker arm. To remove it, support the
rocker prm on an appropriate surfice to
prevent damage to it. then drive the ball

shaft out with o drift, The rocker arm hos
a drilled oil passage from the spindle to
the ball end to lubricate the ball and
pushrod cup. Make sure that this passage
is clear. Also, note that the ball shaft’s oil
hole must line up with the oil deilling in
the rocker, To reassemble, press the ball
shalt into position s far as possible. A
standiard beneh vise Iced with wood will
do the job.

Installation

The rocker arm assembly muost b fne
stalled correctly or dumage to the COMPO-
nents will reult,

L The mcker apindle most be located
so that the slots on the outer end are
HORIZONTAL; the il hole on the
spindle muest Gice away from the center of
the head.

Rocker anin spitidle spring wmd throst widher fngtul-
lLuthony

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

3, Heut the hoad, as was done on re-
movail, und press in the spindle, Make
sure that the spindle slots are horizontal
to engage with the tabs on the spindle
locating plate. Also, check to make oer-
tain that the spindle is just below Hush
with the gasket face on the evlinder heail.

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

i Paper gasket with large cediter
hole

b: Plate with |L‘u.‘p|H||u‘ tubs

¢, Paper gasket

d. Plain oval plate

e Two fixing bolts

If wil leaks from the locating plate as-
sembly, [Linay be due 1o the spindle pro-
truding even slightly from the head, or
the 11-|i|les themselves may bhe w‘.l!p{'d. A
late modification hias been the fitting of
copper wishers heneath the plate bolis
(Part No. 063128). Theso may {Ire fitted to
all provious models,

VALVES AND VALVE SPRINGS
Removal

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

2, Using the valve spring compressor,
compress the springs far enough to re-
moves the two tapeed valve keepers (eol-
lets) and release the spring,

3. The wvalve collar, inner and outer
springs, spring seat, and heat insulnting
washer can be removed. Keep esch ns-
sembly ‘separate so (hat the components
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can be reassembled together and in their
original location,

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

5. Intake valves are larger than the ex-
haust valves, so telling them apuart is no
problem. The Commmndo vilves, how-
ever, are about 0.07 in. longer than those
found on previous models, with u corre-
sponding decrease in the length of the
pushrods, The shorter valves can be fit-
ted to the Commando, if necessary, pro-
vided that o winke! cap of the proper
thickness is installed.

Commando valves cannot be fitted to o
pre-Commando engine. The pushrods for
Commando and pre-Commanda models
are i nooway interchangealle.

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

Installation

NOTE: The valve springs are progres-

sively wound, and ave installed 1with

the clove coils towards the oylinder

Dead,

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

2, Reht the valve seal, il so equipped.
New seals must always be 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 GUIDES
HRemoval

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

All 750 models have o Hange around
the guide which rests against the surfiice
of the head when the guide is installed.
The 850, however, has a spring clip
around the guide which accomplishes
the sume purpose,

Valve guide to valve stem elearance is
00020004 in.

I, To remove the woides, strip the
Tzl of valves, springs, rocker wrns, ete.

2, Heat the head on a hot plate or in an
aven. This Is essential as the guides are
foree fit in the head and any attempt to
drive them out without heating 1s-sure 1o
tesult in either o broken gnide or a
scuffed or enlirged guide bore. Do not
Tt the heud in excess of 2000 C.

G Use a drift to drive out the guides.

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

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

Installation

I. To replace the guides, again heat
the head to 200° C. The guide must be ac-
curately inserted in the bore so that the
vilve can seat properly, To accomplish
this, tuke the valve, which will be used in
the port on which you are working, and
place it in its normal seated position, The
valve stem will be used to locate the
valve guide in the head as it is driven in,
Use the drft again, this time from the
other end, and press home the guide
until the Hange or elip, abuts against the
head. Guitle bore size on all nodels {s
0.31535-0.3145 in. Use the appropriate
ream after installation.

NOTE: The newer Commando 750s

have been fitted with oll seals on the

intake guides to efiminate the oil burn-
ing which was o problem on some mo-
toreyeles. The guides are grooved to
accept these seals which must oot be
fiited on the exhaust side. These guides
are identical in other respects to the

previans unils, s cfmnging acer to a

seal-type is passibile, i so desived, by

simply veplacing the old gwides with
the new units.

The 850 is also fitted with oil scals
on the intake valve guides, although
this puide differs from the sarlier ong
(heing fitted with a circlip instead of a
funge ). In both cases, the oil seals go
on the intake side only.

Oversized outside diameter guides are
available, if needed, in the following
sizes over stundurd: 0.002 in., 0,005 in,,
0,010 in., uned 0015 in.

TAPPETS
Removal and Installation

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

The tappets will come ont along with
the keeper, Note its position for instally-
tion.

2. Since tappets are machined i pairs,
it is imperative that they be kept
together. If either i< domuged, they must
e replaced in puirs.

4. Grinding or finishing of the stellite
pid which contacts the camshaft is not
recommended, Replace the tappets if
damage oceured.

4. When installing, note that the hev-
eled edges of the tappets (running from
top to battom) must fce the Tront of the
engine. Use safety wire after tightening
the serews.

CYLINDER

L. Measure the bore at the top (% in.
below the lip), middle, and bottom in two
directions 907 upart.

2. Rehore the cylinders il the dif
ference between the largest and smallest
of the measurements is 0.005 in, (0.13
min) or greater, or i any of them is 0.008
in. (0.20 mm) greater than the standard
bore digmeter speciBeation.

3. Pistons for 750 are available in four
oversizes i increments of 0,010 in. and
0.010 and 0.020 in. for the 850,

4. When boring, set piston-to-cylinder
cledarunce al (20045 in.

PISTONS AND RINCS
Removal

NOTE: Mark the pistons “L" or "R"

uned the frant or rear to Jacilitate in-

stullation.

1. Remove the piston pin circlips.

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

Inspection

1. Ring side
0.0015-0.0035 in.

2, Ring end-gap should be: 0,012-0,013
in. Replace the rings if the compression
ring gap exeesds 0.014 in.

On mulii-picce oil rings, the mils may
have an end-gap of 0.010-0,040 in.

Installation

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

NOTE: Do nof remaove the red coating

if present,

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

clearance  should be

PISTON CROWN
—— ——
J
[0 UPPER COMPRESSION RING
~ = LOWER COMFRESSION AING
|
51 OIL RING
@

Caormect installation of slepped compression ring
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Three-plece ofl nng matallation

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

4. Fit the pistons to the mods, using
new circlips. The munded ege of the cir-
elip, whers applicable, must ace the pis-
tomn.

Be sure the pistons are correctly ftted.
850 models have the crown stamped
“RH" or "LH" and the “EX" murk must
face the trant of the engine,
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Piston installation (750)
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750 Models have valve cut-outs, 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

L. Install the cylinders. Tighten the
bolts or nuts in a cross pattern until the
correct tormgue is reached.

2N

3
| %
i I T

12 1M

Piston stand dimensions

On 750 models, 20 f 1bs for the two
small nuts and 25 fi [bs for the others,

Omn 850 models, 30 ft Ibs tor allen bolts,
25 ft Ihs for the front nut, and 20 ft 1bs for
the others,

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

3. Place the four pushrods up into the
head as far as they will go, a< described in
“Removal.” The longer pushrods are to
be positioned closest to the center of the
head.
4. Carefully position the head over
the barrels, so that the pushrods will drop
directly into the tunnels, and take care
that the three studs in the head do not
damage the gasket.

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

fi. Lower the head onto the barrels,
The 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 veplaced. This & an operation
requiring  extreme caution lext  the
washer or spring drop out of reach. It
is probably wise to replace the rocker
arm now, before bolting down the
head.

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

8. Looking through the exhaust and
intuke mckergoxes, fit ench pushrod with
the proper ball end. A short piece of wire
with a hook at one end can be used to
mave the pushrods to accomplish this,

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

10, Tighten all of the cylinder head
holts and nuts in the order shown, Tight-
ening should be done in incroments of 5
it Ibs.

11. Adjust rocker clearances as de-
seribed in “Tune-Up,”

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

Cxlinder head tightening sequence

nels, the rocker spindles, and the valve
stems.

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

Clutch and Primary Drive

COMMANDO 1974 AND EARLIER

Disassembly

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

2. Disconngct the alternator wires at
the snap connectors. Unbolt the stator
and pull the wires (carefully) through the
inner chainease hall.

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

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

CAUTION: The clutch can only be re-
moved with the atd of a speeial tool
and it is dangarous Lo uttempl to do so
without it.

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

6. With the special eluteh compressor
tool (Part No: 06-0069), screw the center
balt of the tool into the diaphragm spring
center. Tighten the nut on the tool’s
center bholt until the diaphragm spring is
free to turn in the clutch sprocket. Stop at
this point.

Uisirg special toul to compress disphmgm spring

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

8. Remove the nut and washer which
secures the eluteh hub to the transmis-
sion mainshaft; it is necessary to stop the
cluteh from turning so thut this nut can be
broken loase. Use the clutech hub tool
(Part No. 06-1015) or a suitable substi-
tute. Alternately, put the transmaission in
gear and apply the rear bruke to remove
the cluteh nut.

Comumnnelo ¢luteh mvmbly

9. Remove the engine sprocket from
its tapered shaft. Tt is press-At here und
must be removed from the taper with a
special tool. The procedurs here is to at-
tach the extractor to the sprocket and,
after tightening the center balt, rap it
once with a hammer, This should hreak
the sprocket off the shaft, TF necessary, a
small gear puller can be used instend.

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

IT necessary, @ speciil ol is availuble
which serews into the center of the clutch
to ald in removing it from its shaft. It
might not be necessary il the clutch has
been removed belore.

After the nssembly has been taken out
of the chaincase, remove the engine
sprocket woodrulf key.

Inspection

1. Maximum allowable plate warpage
is 0,012 in. (0.3 mm},

2. Although it operates in the primary
chuinease which contains ail to lubricate
the chain, this clutch is the “drv™ type.
The 750's friction plates must have dis-
persal grooves to get rid of any excess oil
which accumulates on them. It may be
necessary to cut these grooves if the plate
does not have them. Foor dispersal
grooves spaced 90° apart should be suf-
ficient. On the other side of the friction
plate, cut four mare grooves oliset 457 in
relution to the first set and wlso spaced ut
a0

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

3. The cluteh hub runs on a bearing fit-
ted into the clutch sprocket and located
with cirelips. To remove the eluteh bear-
ing

¢ w. Take out the small circlip which

holds the cluteh hub with sleeve exten-

sion,

b. Press out the cluteh hub;

c. Take out the circlip bearing (the
large one);
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Commande cluteh benring assembly

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

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

Assemhly

1. Assembly is the reverse of disas-
sembly.

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

3, When  installing  the  assembly,
tighten the cluteh nut to 70 f Ibs, and the
enging (rotor] nut to 80 [t [hs.

4. After installing the alternator stator,
check that the gap between the stator and
the rotor is even all the way around. The
gap should be about 0010 in. If the rotor
andd stator touch at any point, or if the gap
is obvinusly not equal st all points,
Inosen the stator mounts and try o move
it to even put 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
two bolts from the lelt fostpeg mounting
Aanue.

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

3. Place a large pan beneath the
chainease to cateh any residual oil when
the cover is removed. Kemove the pri-
mary chuineise serews 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.

A4 Remove the gearshift cross-shaft.

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

G, Remove the allemator stator after
disconnecting the leads, and remove the
three stator securing nuts,

7. Remove the ultemator rotor. The
rotor is keyed to the crunkshafi. If it re-
sists, use a small gear puller or pry it off

chalnease

with two  serewdrivers, Remove the
woodmif key and any shims ftted,
8. Remove the alternator  stator

mounting plite.

9, Remove the redudgtion gear as-
sembly, sleeve, and washer,

1) Remove the sturder intermediate
gear shaft with the overload device,

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

Cliecking alignment of s prockot and cluseh

sioner plungers mmst remain in their
original bores so murk them before re-
moval.

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

13. With the special clutch compressar
tool (Part No, 06-08689), screw the center
bolt of the too] into the diaphragm spring
center, Tighten the nut on the tool's
center holt until the dinphragm spring is
free to turn in the eluteh,

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

15. Remove the nut and washer which
secures the cluteh hub to the transmis-
ston mainshaft. 1t is necessary to stop the
clutch from tuming so that this nut cun be
broken loose. Use the cluteh huly tool

Efaniim wavim
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(Part No. 06-1015). Alternately, apply the
rear hrake after putting the trunsmission
in geur to remove the cluteh nut.

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

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

Inspection

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

Electric starter drive and roduction assembly




Assembly

1. IFthe inner ehiinease has been re-
moved it must be refitted so that the
transmission shaft is perpendicular to the
oil seul. Check alignment belore bolting
up the case.

2. Fit the clutch shaft cirelip amd the
spacer, with the recessed end toward the
transmission. Install any spacers which
were  fitted, and  iostall  the  engine
sprocket and eluteh hub and check align-
ment as outlined under “Commandn
1874 and Earlier,”

3. After checking chadn alignment, fit
the large starter gear, then the clutch,
sprocket, andprimary chain together. Be
sure the engine sprocket Is pushed onto
its shaft as far as possible.

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

5. Install the eluteh plates, first fitting
a [riction plate, then a steel plate, and al-
ternating until fitting the last (iron) plate.
Fit the diaphragm spring with the tool at-
tached, and the large clrelip. Remove the
cluteh tool.

G, Fit the clutch adjuster and lockour.

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

8. Install the sleeve onto the crank-
shalt. Fit the starter assembly into the
.-»pn'-c-lu.-l.

8. Install the large sturter gear and
hearing over the hardened sleeve and in-
sert it into the assembly

10, Install the ¢hain tensioner, I the
plungers have been removed from their
bores, add some o1l before selitting.
Tighten the nuts gradually, toreguing the
By dr. nots to 1208 s, aned the Y in, nuts
to 5 ft Ihs. Use thread locking compound
om these nuts. Do not c:vt'rti;.:httm,

11, Fit the overload deviee.

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 rator and stator is about

0.010 in. all the way around.

PRE-COMMANDO
Disassemhbly

1. Remove the left-side [wotpeg if
necessary,

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

3. Removi the Iilrlm hex nut which
secures the chaincase cover (or the
screws around the cover on Seramblers),
Pull off the chuincase, allowing the oil to
drip into a suitable pan.

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

3. Remove the roter nut. Use a small
gear puller, il necessary, to remove the
motor, Take the woodrufl 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 fice which beurs against the
spring, to prevent loosening in operation.
It is possible to place a thin knife blade
hetween the spring and the nut o pre-
vent the tabs from being sheared off upon
removal, Otherwise, the nuts should be
replaced upon reassembly,

Pre-Commuando clutth assembly

7. Remove the clutch springs, cups,
and pressure plite. Remove the steel and
friction plates.

8. Remove the nut and washer which
secure the elutch assembly to the trans-
migsion mainshaft,

NOTE: ¢ is necessary to stop the
eluteh from turning so that this nt
can be removed, You can make a sim-
ple, though effective, tool to do thix,
Thix consisty of a standard clutch
plain metal plate and a standard fric-
tion plute. Bolting the two together
takes the place of spring prossiee aned
will make remocal of the conter nut
mch casier.

Tonl to stop cliteh from turming (pre-Commmmag)

Altermately, the nut can be removed by
engaging the transmission, and applying
the rear brake, I the engine is out of the
frame, an old length of chain wmapped
around sprocket with one end se-
cured in o 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, it necessary,
remove the cluteh assembly. This tool
screws [nto the center of the elutch and
[III.H! it off the shaft. It miay not E‘le neces-
sary 1o use the toal if the clatch has been
removed before,

11. Using a small gear puller, take the
engine sprocket off of the tapered portion
ﬂ: the crankshaft, Remove the woodmft

o

Inspection

1. Maximum allowable plate warpage
is 00012 i (0.3 mm).

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

3. The clutch hub studs, if damaged or
hm!l. Can l"! "'.IJ“'FVI?EI Ilr 'lE"Il}"Inﬂ Ihl‘_'
nuts on the buek of the eluteh hub, The
nuts are peened for security, and should
be replaced rather than reused. Be sure
to peen the nuts aller tightening them
securely.

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

and the damage it might cause. To in-
spect them, remove the three counter-
sunk retiining screws from the Front of
the clutch hub and pry off the steel plate.
The mbber blocks will enme out of the
hub easily if they are worn.

Assembly

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

1. Be sure to install the chain mas-
terlink spring elip so thut the closed end
faces the direetion of chain rotation.

2. When assembling the clutch, frst
fit the houwsing and hub, Install the
engine sprocket onto the crimkshaft with
the boss outward. Fit the primary chain,

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

4. Replace the spring cups  and
springs; the cups have o tab to fit a slot an
the pressure plate,

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

6. Repluce the rotor and tighten the
rotor nut very hrmly, 1t is advisable to
secure this nut with thresd locking com-
ponnel,

7. Bolt on the alternator, run the
leads throngh the inver chaincase half,
and reconnect them,

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

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

9. Work the hondlebar cluteh lever
several timoes und notice the operation of
the clutch. The pressure plate must re-
main parallel 1o the other plates when it
disengages. i does not (vou will notice
it coming off the assembly at an angle),
adjust the elutch springs.

10, Adjust the cluteh as outlined in
“Maintenance,”

Timing Case

All of the valve and lgnition timing
gear on the Norton 750 and 550 is con-
tained in the case on the right-side of the
crankease, The oll pump as well as sev-
eral important oil seals and junctions for
the lubrication system are found here
alse.

The timing is secomplished by means
of a small pinion which is fitted to the
end of the erankshaft and drives an inter-
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mediate gear and sprocket. This sprocket
drives the camshaft by means of a short,
single-row chain. The oil pump drive
gear is also Jocated on the ernkshalt.
Commando engines after No, 131257
have the ignition points operating at the
right end of the camshaft. Prior to this
model, Commandos had the points lo-
cated in a canister behind the cyvlinder
barrels. The points were timed by an-
other c¢hain  from  the intermediate
sprocket 1o the distributor sprocket
which was secured to its shaft by a pin.
Most other Nortons, including the
Atlax and GI5CS, were equipped with
the Lucas K2F magneto, This unit, too,
was located behind the barrels and it was
also driven by chain from the intermedi-
ate sprocket. The awtomatic spark od-
vance. mechanism for the magneto was
integrated with the mugneto sprocket and
they were secured to the magneto’s -
pered shaft with a seli-locking bolt

TIMINC COVER
Remaoval

To remove the timing cover, [ollow the
procedure ontlined below, with attention
to variations for particular models,

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

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

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

AFTER ENGINE No. 131257:

4. Remove the ignition point base
plate which is secured by two screws,
also the wires, It may be helpful to mark
the location of the Lase plate bofore re-
moval, so that it can be reinstalled with-
ont the necessity of resetting the timing.

5, Remove the automatic timing ad-
vance center bolt,

6. Screw o withdrawal bolt (Part Ne.
06-0934) Into the center of the advince
mechanism to pull it off of the camahaft,
Slide hammer 06-4208 can also be used.

ALL MODELS:

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

8. Pull off the timing cover, If dif-
Heulty is encountered, tap around the
cover very lightly with a rubber mallet
until the cover can be separated. Often a
commercial brand of penetrating Huid
cun be used to break the seal.

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

9. Ol will dribbile out of the drilling in
the crunkcase ab the left (as vou look ut it)
of the timing case. Use one of the cover
serews to block off the How of oil.

TIMING ASSEMBLY

Removal

If the sprockets and chain are to be re-
moved, mark both with paint hefore ne-
'l'l"\':ll

Flermaving tho advance meclanicm

BEARING
BOB WEIGHT

BOB WEIGHT

Timing advanee moechanisan

1. Remove the otl pump. It is secured
by two nuts, Make sure that the pump has
the conicil oil seal fitted on the nipple of
the pump bodv, Sometimes this seal
comes away with the tHiming cover, so
check there if it is missing. Note the pres-
ence of any shims behind the seal,

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

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

Rutnoving the cainshalt sprocket uit

plain metal plates of varying thickness
and a metal slipper which bears on the
ciam chain and it is fastened by two nuts.
The thin metal plate goes on the engine
side of the slipper.

4, Remove the nut which secures the
camshall sprocket. The sprocket can be
taken off with a geur puller or with the ex-
tractor toal (Part No. EST12). The cam
sprocket canmot be removed at this point
on models with separde ignition timing
chuin. For these models:

5. Loosen the magneto sprocket holt
and muake sure that the automatic ad-
vanen mechunism can beé removed fom

Bemoving the Uming pinion




the magneto shalt or, on capacitor igni-
tion models, drive out the pin passing
through the distributor sprocket and
shalft.

B. Remove the intermediate sprocket,
cam sprocket, and ignitlon sprocket (if
:1.1)|:||i-.';||)|:,'l together, Pinch the chain or
chains in the center of their runs to en-
sure that the sprockets do not change
their position an the chain relative to the
intermedinte sprocket. Remove the thrust
washer behind the intermediate sprocket
If fitted. Take the wooddrulf kev off of the
camshall,

7. Bemove the small Hming pinion
from the crankshaft. This necessitates the
use of the special extmctor (Part No.
ET2003).

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

Inspection

I. Check for eracks in the cam e¢hain
acljuster shipper, This: ean oceur if the
chain had been overtight. Allow for
proper play upon reassembly.

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

Installation

1. Repluce the metal ol seal, the tri-
ungular washer, and the pinion kev on
the crunkshaft.

2, Heplace the pinion. Be sure the
bevelled edge lees ontwand. there is a
timing “dot” on the outer side of the pin-
ion alsa.

3, Replace the thrust washer on the
intermedinte shaft if fitted.

4. Roiate the crankshaft until the
small timing dot on the timing pinton is
at 12 o'clock.

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

6. Also fit the cam sprocket on the
canm, Tt s keyed.

7. 1 the timing has been preserved—
fine, but il vou are not entinely sure, there
is un casy cheek. There are timing dots on
both the intermediate sprocket and the
cam sprocket. When the  intermediote
sprocket is in the correct position, there
shoulidl be SIX outer plates of the drive
chain between the two dots,

8. Replace the distributor or mumeto
sprocket. If & magneto is fitted, do not
tighten the fixing bolt all the way, as the
timing must he reset,

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

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

11, Apply a thin coat of gaskel com-

Timing pinfon md imteruediate sprocket marks ol igned

Clm whudn cormecthy theried (six obisiin plales Dotweaiy
thas abints apin 1l sparechasts )

pound on the face of the ofl pump unless
o guskel is Atted, and replace the pump
on its studs. Tighten the two nuts ovenly
and tarque both to 15 ft Ths.

12, Htr;.:uw- the thin metal ;l].ltl' on the
cam chain tensioner with the longest por-
tion from the bolt hole downward.

13. Repluce the tensioner slipperitself
and, finully, the thick plate, Replace, but
do not tighten, the two nuls on the tea-
sloner

Tnstidlingg the cum chain tensioner

14, The cam chain tension must now
he adjusted. A cut-away timing cover is
hundy to have oz the adjustment of the
chain, since it supports the intermediate
sprocket spindle and allows a more aeeu-
rate setting of the chain slack to he made,

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

The tensioner should be adjusted o
bear against the lower chain run until
there is Y1 in. play measured (o the mid-
dle of the upper chain rumn.

15, Il an [goition chain is Btted, this
can be adjusted (also to 10 in. play in the
mididle of the upper mun) by loosening
the twa nuts and one balt which secure
the distributor o magneto, and pivoting
the wnit until the desired tension is
reached, A screwdriver can be used to
pry behind the unit, as there is u shoulder
provided on the case for this,

CAUTION: Overtightening of the
magnete ehain ean cause binding of
the automatic spark edvance mecha-
nism. Therefore, ensure that the chain
slack Is correct and that the advance
mechanism moves freely after the tim-
ing s adjusted.

TIMING COVER OIL SEALS

1. To remove the large seal, take oul
the circlip which secures it and pry the
sieal ont,

2, When deplacing the seal, gently
heat the cover with o propane torch or
suitable replacement and fit the seal with
the metal faee outward (boward vou as
vou install it),

3. The smaller seal is prosent on mu-
chines after engine No. 131257 and is in-
tended to prevent oil from getting into
the points compartment. It fits directly
over the camshaft, Prv out the seal witha
shurp podnted tool.

4. Warm the cover as belore aind presy
the seal into position, metal backing fac-
ing you as vou install it

3. The timing cover also has the oil
pressure reliel valve which is located just
ibove the rocker oil feed pipe junction.
The relief valve is '.]Hi1:|,:4|w1'li_‘l| tin
aperate at a predetermined prossure and,
therefore, needs no attention. The valve
does have a wire filter sereen fitted which
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might be checked and cleaned if neces-
sary.

TIMING COVER

Installation

1. Remove all traces of old gasket and
pasket compound from the mating sur-
Elt.'t.'ﬂu The timing cover cun be worked on
an appropriate surface (such as a sheet of
emery cloth pluced on a piece of glass) to
remove  any  surface  imegularities,
seratches, ete,

NOTE: Early model Nortons had o
rather thin paper gasket for the timing
cover which was effective 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 varlier models afso. The only
difference botween this and the earlior
pgusket (aside from the thickeness and
composition of the material) 5 an
extra hole for the points wires. This is
not needed for varly modéls and can be
remoted,

3. Models ftted with the ignition
paints at the camshaft must use a guide
bush (Part No. 06-1:359) over the cam to
prevent damage to the oil seal in the tim-
ing cover. The threaded portion of the
bush is serewed on to the camshaft by
hand, as far as possilile. Add o Little oil to
the outside of the bush to make assemhly
easior,

3. Check the condition and efficiency
of the conical seal on the oil pump. If it is
deformed, replace it, 1t should be able to
push the timing cover away from the case
about 0,010 in. when Btted. I it does not,
replace it, or use shim washers behind
the seal.

Timitag cover serew |ocithons

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

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

5. Beconnect the rocker oil feedpipe
banjo,

6. Reconnect the tachometer drive
cable if applicable.

For Commando models alter engine
No, 131257,

7. Remove the inspection cap on the
primary choincase to expose the indicator
plate.

8. Position the engine so that the tim-
ing mark on the rotor registers 25° on the
indicator plate (each mark equals two de-
grees),

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

Timing sdvance mechanism positioned for installs-
tinn

serew holes for the point cover, The slot
{not the slash mark) in the breaker cam -
should now be about 9 o'cock.

10. Replace the ignition point base as-
semhbly. The vellow and black lead is for
the drivee side eylinder (left point set),

11, Adjust the timing.

Bottom End

Disassembly

1. Remove the engine from the frame.
Remove the primary drive and clutch,
evlinder head and eylinders, timing
cover and timing gear, ste,

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

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

Separating the crankouse halves

4. Take out the camshaft, and the
Enl{l‘lkcum breather plate and spring, if fit-
el

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

NOTE: It is a good idea to use a sleeve

aver the erankshaft end o avold dam-

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

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

7. To remove bearing ruces from the
crankcases, heat the ease in an oven (not
o vxewed 200 C), then drop the case onto
awooden block from about a 6 in. height.
If removal Is difficilt, the bearing race
can be cooled, after the case is heated, vi-
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
circlip which must be removed before
the: oil seal,

Assembly

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

2, On models with a cam-timed erank-
case breather, refusal of the case halves
to mate 15 sometimes due to the engaging
dogs on the breather plate not properly
engaging the camshalt.

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

4. Be sure that all bearings and bush-
ings are well Jubricated before reas-
sembling the rest of the engine.

CONNECTING RODS AND
JOURNALS

Removal and Installation

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

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

&

Caonnecting md assembly

4 .

m——

3. Rod joumals must be within 0.001
in. of perdectly round. Minor searing can
he removed with fine emery tape, but if
the journal is oval, or heavily scored, it
must be reground,

If the crankshaft is reground, be sure
that a 0.080 in. radius is restored on the
journal shoulder,

The oil hale
wards

it the Base of the rods must fece out-
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.-O90 RAD,
IMPORTANT.

90 RAD,
IMPORTANT

‘0

EIRST RE- GRIND
GRIND, THE CRANKPIN TO
17405 /|- 7400 DIA. WITH
+080° FACE RADIUS,

STAMP .00  HERE,

THIRD RE=GRIND

GRIND THE CRANKPIN TO
1:72G5]1- 7200°0IA WITH
SO0 FACE RADIUS.

STAMP =020 HERE,

SECOND RE-GRIND
GAIND THE CRAMKPIMN TO
1-730571-TIOO DIA. WITH
090 FACE RADIUS.

STAMP - 030 HERE,

Crank reprinding dimensions

4. Undersized big end bearings are
available in four sizes: 0.010 in., 0.020
i, 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 an the
rod itself. Small end dinmeter should not
exceed 06868 in,

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

7. New rmod bolt nuts must he used,
and the use of new bolts is recommended
as well. Tighten thse nuts to 25 ft lhs.

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

CRANKSHAFRT
Disassembly and Assembly

The crankshoft is a three-piece unit
comsisting of a center flywheel and two
end cheeks which mcorporate the rod
jonrmals. The crank is bolted together.

1. Mark the positions of the cheeks
and the flywheel to eliminate the chance
of aecidental interehuange.

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

3. Clean out the sludge trap machined
into the Hywheel.

4. Belore assembly, be certain that the
muting sarfaces ame absolutely fee of
toreign matter.

5. Nuts are torqued to 35 # Ibs on 750s
ancl 30 ft 1bs on 8530s. Tighten in a cross
puttern. Turmn up the locking tabs, if fit-
ted. If not, peen the nuts with a punch to
lock them in position,

CAMSHAFT

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

New bushes must be reamed to size
after installation,

Importaat: Either the cam bushes or
the cam itsell must be ftted with oil dis-
tribution grooves or damage will result. 1f
the camshaft does not have oil grooves,
obtain and install grooved hushes,

Transmission

The transmission (s basically the sume
on all madels covered here, the major
change being the introduction of the left-
hand shift for 1875 and later models.

GEARBOX REMOVAL
AND INSTALLATION

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

%,

()

of the layshaft lefi-side bearing is possi-
ble without removing the gearbox shell
from the frame. Il removal of the entire
unit is desired, the engine must be re-
moved on 1869 and earlier models.

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

3. Remove the three rear crankcase-to-
engine plate balts ar studs,

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

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

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

6. Installation is the peverse of the

ahove.

OUTER COVER
Disassemhly

1. Take off the clutch lever inspection
cap on the outer cover and disconnect the
cluteh eable by pryving up the lever and
slipping out the nipple. Unscrew the
cable adjuster from the case. Drain the
transmission oil.

Grgarbon outer cover assembly

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

3. Remove the right footpeg.

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

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

-]

Nl o ____ﬁE!LL._: -
7

)

Caps must be inatalled so that the slash mark on rod and cap align
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Raaving 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 1 spring
legs from the pawl pin, and withdraw the
paw] carrier, tapping it if necessary,

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

Inspection

I. Check the shifter pawl for unusual
wonr,

2. The outer cover has two rubber
O-rings which act us oil seals. The larger
of the two is found on the kick-sturter
shaft behind a steel bush, The hush muy
be removed by heating the ease and driv-
ing it out from the outside after first pry-
ing out the O-ring.

3. The smuller O-ring is for the gear
shifter shaft. To remove the bush here,
heat the cover, gently screw o coarse
threaded tap into the bush, und pull it
aut,

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

Assembly

L. Assembly is the meverse of the pre-
vious procedire

2. When refitting the ]1.Lw| spring, no-
tice that the cranked leg of the spring will
be in the lowest positien, the straight leg
in the higher,

3. Assure that the puwl concave side is
facing the gearshilt spindle so that it can
remesh with the mi('f:t'r plate,

4. Put some clean oil on the kick-
starter shaft o avoid brulsing the O-ring
on reussembly,

INNER COVER
Disassembly

I. Remove the rmatchet with
spindle.

2 Unbolt the clutch operating lever
and remove 8 and its roller from the
shaft.

3. Mark the position of the slot i the
clutch operating lever shaft on the fnner
cover so that the shaft can be reassem-
bled in the correct position to give the
clutch cable a straight pull. On recent
maodels, the assembly is already marked,

4. Unscrew the lockring on the clutch
r shaft and remove the lockring, the
sl the ball.

3. Remove the mainshaft nut which
will be expased after removing the shaft.

plate

i
]

Vreer oo roaddy for resmoval

6. Remove the seven nuts which s
cure the inner cover to the gearbox shell
and pull off the inner cover, lapping
Huhl!y at the front end if NeCessary.,

7. Take the kick-starter return spring
out of the hole in flll,‘ ku'k-‘st.quer shalt.

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

Inspection

1. Check the mating swfaces of the
inner cover for seratches, abrasions, or
knicks. If present, thieese v be removed
with Gy cloth. In addition, place the
cover on a flat surfuce, such as u piece of
gluss, and moke sure that it is flat.

2. Check the mainshaft hearing for ex-
cessive play, roughness or binding in -
tution, or obvious tueks of weur Replace
the bearing if necessary by heiting the
case gently and driving out the bearing,

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

4. Check the condition of the kick-
starter pawl very carelully, Be sure that
the pawl shows no signs of wear or chip-
ping along the edge. The pawl is easily
n-p]:lrrll |1_\ removing the pin, If this is
done, watch for the plunger or spring
amine the kick-starter stop-piece
andd the pawl cam which are riveted to
the inner cover. Clicek for looseness on
the rivets and re-rivet the slop-pivce il
nECessry

Assembly

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

2. Be sure that the mating surfices are
clean and in good condition, Befit 4 new
wasket,

. Tighten the inner cover nuts evenly
anel i eross pattern to 12 ft Ibs. Fit and
tighten the mainshaft nut.

GEAR CLUSTER
Disassemhly

1. Proceed with the disassembly pro-
eedures outlined above. RHemoving the

Cpnr chustir and shilter wvsembled

inner cover will expose the gear as-
semblies on the two shafts. The wpper
shaft is the muinshaft and the lower is the
countershaft (or layshaft)

2. Remove the low gear pinion on the
mainshndt. Note that the hoss on this gear
Liees outwiird.

3. Unscrew the shifter Tork spindle
and remove it

4. Remove the shifter forks

5. Remove the (|II!(:|I pu\]u’lnl !i’mu
the mainshaft

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

7. Take out the lnyshaft and the fay-
shaft gears,

8 I disassembly is required past this
point, it s pocessary o enwove the pri-
iy L‘ll.’lllu'u:.t‘_ ele., o gnin access o the
transmission sprocket

B, Remove the strew which secures
the  lock  plate the transmission
sprocket

10, Remove the transmission sprocket
nut, which has » LEFT-HAND thiread,
aned remove the sprocket from the shaft

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

12, Remove the dome at the bot-
tom of the ransmission case and take ot
the plunger and spring. Remove the new-
tral switch, if fitted.

13. Remove the bolt fixing the guad-
rant snd the bolt which secures the ciun
plate and remove these components,

14, To remove the lavshalt bearing, it
I8 necessary to remove the case, Heal it in
an oven (do not exceed 2007 C), then tap
the: cise with a |1!-‘l\ﬁr' mallet to knock aut
the bearing,

15. The mainshaft bearing can be re-
moved after prving out the oil seal and
again heating the cuse, driving out the
bearing with a sultabile drift.

Inspection

1. Check the condition of the main-
shaft and layshaft bearings. All bearings
should rotate with little friction and
should be smooth throughout.

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

3. There are O-ring oil seals on both
the camplute and the quadrant. 1 il
leakage is noticed at the bolts lor these
components, the seals should be re-
placed.

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

Except for the layshaft frst gear and
the sleeve gear, the bushes arc u slip Bt in
the gears, Replacement bushes are easily
fitted.

Layshaft first gear and sleeve gear
bushes are pressed in; on late models the
sleeve gear bushes are secured by snap-
rings. These bushes must Iw checked in
place since removal will destroy them.
New bushes are pressed into the gear
after chilling the bushes (o a freczer for
severial hours (heating the g will not
waork), and must be reamed to the proper
shze ufter installation. Do not altempt to
replace the bushes unless the correct size
reamer 15 available:

Assembly

1. Fit the mainshaft and loyshaft

Engine and Transmission Specifications

Camyranalin 830

CYLINDER
i akee IR )

Al 03 15-3.0320
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B:3.0020-3. 0325
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[LXEL] ]
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CAMSHAFT
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Putsh bere (in. ) 08750
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Quadranmt wpper radios aligined witl, stud aind
camplate i

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

2. Fit the shifter quadrant, securing it

with its bolt and washer. Raise the quad-
rant so that the very top am is in line
with the top ughl-hnlid stued on "h{,‘ tramns-
MSSHON Case.

3. Insert the cam plite, positioning it
so that only the Frst two teeth on the
quadrant are visible through the cam-
plate slot. When the camplate plunger is
fitted, the plunger will rest in the High
gear notch of the camplate. Secure the
camplate with its bolt and washer, Fit the
camplate plunger, spring, and domed
nul.

1. Replace the sleeve pear, making
sure that the spacer which bears on the
oil seal is in position.

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

6. Fit the third gear onto the loyshaft
noting that the boss on this gear fices the
fourth lavshaft gear, Tap the fourth lay-
shaft zear onto its shaft. Note that this
BEear 1'1:15 il xmil]] l)n‘.iﬂ on one slrid:,' wh'u:h
must fuce the lnyshaft bearing.
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7. Imstall the mainshaft with the thied
gear in place on the shaft. Install the lay-
shaft with third and fourth gears in place.

NOTE: The layshaft should be pressed
into ity bearing by hand and showld be
reasonably tight once in place. If the
shaft cannot be inserted by hand, use a
S emery eloth to work the end of the
shaft until this is possible. Otherwise
removal of the shaft will be very dif-
fieult,

8. Install the mainshalt second gear
complete with its shift fork, engaging the
shift fork stud into the camplate slot.
Note that the camplate may be mtated 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 camplate stud. Line
up the bores of the shift forks and install
and tighten the shift lork spindle.

10, Fit the first gears, noting that the
boss on the mainshalt first gear faces out-

WA,

11, Install the roller into the shifter
quacliant holding it in place with some
gresse il necessary,

NOTE: The roller cannot ba installed

once the inner cover is fitted.

12, Fit a new gasket. Install the inner
cover. Using a wrench on the camplate
bolt, check that the gears can be shifted.
Check that the shifter quadrant clears the
cut-nut in the inner cover when in the
First gear position and Fourth gear posi-
tion. I it does not, the quadrnt and cam-
plate are improperly indexed, and the
transmission will not have all gears when
c-mnpl(.-lud.

13. Refit the inner cover as previonsly
described,

TRANSMISSION

Mainshodt disemiter | olgtel side)

fim)

(1L BKI5=0 8105

Mitishaft dlameter | ickstator

whle (in.)

0.6244-0.6245

Mainvheft earing (kickstarier

sile) (in.)

Mainshaft bearing | eluteh side) (in,)
Lavabiafy beariegs Celateh gido) (mm)
Lavshali diamater (clurch side) (in]

Ben MpxTig
IVix2iex
ITwdlix 12
0005706682

Lavshaft dinmeter { kickstartor side )

i )

Sleeve pear bearing (OD) {in.)
Slecve gear nsh (OD) (in.)

U645 0,055
1. 246512500
0,155 09060

Steeve gear bush { reamed in place)

Clm )

0.812-0.81%

Tavshaly fir gear bush { eoammed in

|l|.I|.f.1':l L)

Cluteh beartng { Commando ) { mm )

SRS 0 GRTS
ESE A RERE

Torque Specifications

Toaywe
Furt (FE T
Cylimler beml B b, mite ond bolts 30
Cylimler hoad 334 i halt 20
Calinder o nuts
[arpe Tronit 30
small fronk an
athirs 25
Cylinder allen bolte (850) 30
Connerting rod bolts a5
Hocker shaft cover plate holts 83
Cam chain (ensdoner s 13
Cramkahaft puits
750 a5
a0 30
Alicrnutor stator 10
Alernntn rotue il a0
Fogine mounting nits 25
Ol pramp nits 15
ol Lﬂi bangm halis 15
Qil pressurn roliel valve 2%
Cenrlos nner cover nints 12
Chutch 7
Muinahalt vt 50

Lubrication System

0il Pump

REMOVAL AND INSPECTION

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

1. Remove the timipg cover, after tuk-
ing oft the tach drive (jf 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 oll 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. Grusp the driveshaft gear firmly and
push and pull on it. There should be no
end-play whatsoever if the pump has oil
in i,

5. Check the face of the pump body
which mutes with the crankease. Place a
struightedge across the stud hales to en-
sure that the hody is not warped. 1t must,
of course, be perfectly flat, or air will be
introduced into the oil fow. The mating

surfice may be lapped fat if necessary
after dismantling the pump.

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

Disassembly

1. It is not necessary o remove the
pump drive gear to get at the internals,

B

but it may be tuken off the driveshaft if
desived by taking off the nut which se-
cures it to the shaft ind pulling off the
gear, Tuke out the woodruff key also.

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

3. Remove the iron plate from the
pump body.

4. Using & brass drift, if necessary, tap
out the driveshalt. The retum side (wide)
gear is i close fit on the shaft so the drift
will prabably be needeod.

Ol prmr disassembled




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

. Remove both sets of gears,

Inspection

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

2, If the engine oil in the tank runs
down to the crankease sump after the
hike has been sitting for a short time, the
problem may be due to loose pump body
serews, Another renson may be excessive
wear of the shaft bores in the pump body.
There is no remoedy for this latter cause,
other than replicement of the pump
hody.
3. Check the sides of the oil pump
wears and the pump body tor wear caused
by contact of the gear sides with the
body. Il there is evidence of wear, assem-
ble the pump dry, and check that there is
a slight resistance to tuming the drive-
shaft. If the shaft tums very freely, exces-
sive clearance between the genrs and the
body may be the cause. Disassemble the
pump, and lap the feed side (narmow
gears), on a piece of emery cloth placed
on a very flat surface. Assemble the
pump, tightening the body screws se-
curely, When turning the driveshaft, a
slight stiffness should be noted,

Be careful that lapping is done very
gradually,

Repeat the procedure on the return
gear side. When the pump is reassem-
bled for checking, do not install the feed
goars, 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 continug turning the shaft.
Stiffness should disappear as the shaft is
turmed.

CAUTION: Be certain that the pump

body s cleaned out thoroughly after

each lapping operation,

Reassembly

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

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

3. Repluce the idler shaft ind the
driveshaft.

4, Place the brass and fron end plates
in position and insert the serews, but da
not tighten them yet,

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

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
heing very careful not to get it anywhere
near the oil passages. Remember that it
will spread along the mating surface
when compressed, No gasket compound
should be used if a gasket is used be-
tween the pump body and the engine as
on the 850, A new gaskel, however,
should also be used.

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

System Components

CRANKCASE BREATHER

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

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

Crankinse hueather (varly modely)

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

The erankease hreather is connected to
the oil tank via a rubber hose. If the
engine has been standing a while, oil will
usually seep into the crunkense und,
when the bike is started, it will come out
of the breather for a few moments until
the oil pump has completely seavenged
the sump, While the motorevele is in
operation, especially at high speeds, the
breather will pass oil mist or even pure
oil. This is normal; the amounts, how-
ever, should not be excessive, us this is
indicative of oil remaining in the sump.

OIL PRESSURE REIIEF VALVE

The oil pressure rlief valve is located
on the timing case cover just nbove the
junetion for the rocker oil feed pipe, The
valve has a spring-londed steel sleeve
which is pre-set to open the valve al an
il pressure of 45-55 lhs per square inch
(Commando) or 40-50 Ibs per square inch
(pre-Commando  models). Oil passing
through the open valve is diverted back
to the feed side of the oil pump on Com-
mundos or into the timing ciuse on earlier
machines. Although the valve itsell does

Ol pressure relief valve (Atlas)

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

OIL LINES

1. All external oil lines should be
checked periodieally for potential cracks
or splits, espectally at the joints, If the
hoses are secured by screw-tvpe hose
clumps; these should not be overtight-
ened or they will erack the mbber,

2. The rocker oil feed pipe is espe-
cially important, This unit has been
known to erack from vibration. [t should
therefore be inspected closely, especially
il engine work hius been done, and the
pipe moved about. Arrange the pipe so
that it does uot touch the barrels or head
except at the banjo junctions. Altemnately,
it can be repluced with o flexible hose as
used on the latest Commandos.,

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

Checking the Lubrication
System

OIL PRESSURE

Ol pressure can be readily checked on
Commando models with the use of the
proper gauge. This is fitted at the rocker
oil feed pipe junction and a reading is
taken when the engine s at operating
ternperature. The reading should be
45-55 |bs per square in, at 3,000 b

This method cannot be used for the
other models because the rocker arms are
ted from the oil return line. The alterna-
tive method 1s to acquire another timing
cover. This is then drilled centered with
the lurge oil seal and the gauge inserted.
There should be 40-50 Ths per square in.
pressure when checked as above, or a
minimum ol 5 lbs al idle, with the pres-
sure rising with the rpm.

OPERATIONAL CHECKS

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

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

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

4. Let the machine sit ovemnight. Upon
starting, observe the flow of oil at the re-
turn line ingide the oil tank. There may
be a steady stream for a few moments and
then a sputtering retum 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-
sceribed in Engine und Transmission,

CAUTION: Because of a difference in
the oil passeges, the Hming covers
Sornd on the Commando are NOT IN-
TERCHANGEABLE with those on var-
lier machines although they are simi-
lar at first sight. Therefore, always he
sure that o get the proper timing
cover in the ecent that it must be re-
placed,

Oil Pump Specifications

Oil Pump Body Materal

Tvpe

Cast lron

Doulile Cear

Hatio, Ferd: Hoturn

Fump Stad Nty Torgue 15 It Nl

Pressure Relief Valve Spring

Free-Length 1171 n

Spring Quisile Diameler 0,430-0.435 in

Pressure Roliel Vilve Torgue o5 it Thw

Fuel Systems

1967 and later models use two Amal
Concontric  curburetors, while  carlier
ones are fitted with the Monobloe carbu-
retor, The left-side Monobloc has the
flont bowl assembly which is used by
bath carburetors,

Monobloc

Removial and Disassembly

L. Remove the gas tank.

2. Remove the air cleaner.

3. Unserew the carburetor cap and
pull out the slide assemblies,

TWROTTLE
SFRIWG

THED L
SLIRE

Wi
CHAMEER

D7 RN SEAL —

PROTSET € |
R NT
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WA JET ;LJ
HMOLDEE
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—— A VALVE Sl
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Al wALVE

BT MR

—BAN IO BT
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Thet

= WOLCILE SUATIMG

__FLOAT CHauBER
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VTR SRTw

TLOAT ST
T oA

FLOAT

—PLEAT MEICLE

Amal Manhloc

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

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

f. Remove the hanjo bolt, and take off
the banjo and Alter screen,

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

8. Remove the main jet cover nut.
Unscrew and remove the main jet halder
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 MNoat
bowl cover (3 screwsl. Remove the [lpat
spindle, Hoat, and spindle bush.

Hoat

Remaving the jet holder and jot

Removing the Hoat spindle bush

11. Remove the pilot air and throttle
S0P SCTEWS,

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

Assembly and Installation

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

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

Concentric

Removal and Disassemhly
1. Hemove the gas tank.
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Amal Concentric

2. Remove the afr cleaner,

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

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

5. Unserew the fuel feed banjo balt
on the float bowl wnd remove the banjo
and filter,

6, Remove the float bowl serews.
Hold the carburetar upright and remove
the bowl complete with Hoat assembly.

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

Remaving the lloal. spindle, und Boat nesdle

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

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

Hemining the jet holder c||||l1r|t.lll with main and
needle jots

Remaving the pilot jot

10. Remove the throttle stop and pilot
air sorews,

Assembly and Installation

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

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

Carburetor

denly sticks, the body is being warped by
overtightening the fange nuts,

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

Muodifications

l. Several modifications have been
made to the Amal Concentrics since their
introduction. Earlv models had a small
mesh-tvpe fuel filter fitted over the main
jet. This sometimes hindered the free
maovenent uf Ihgl ﬁrml Siuu- Al most
places in the U.S., impurities in gasoline
wre uncommaon, and the fuel system is al-
ready equipped with flters in the tank
and at the carl banjo, the filler on the
main jet is really unnecessary and can be
removed.

2. A newer type float bow!l has been
Htted. This has fuel passages lor the pilot
jet which take the gas near the bottom of
the bowl rather than half-way down as
esfore. This was done to assure a positive
fuel fow to the pilot jet regardless of vari-
ations in fuel level in the Roat.

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

4. The needle jet and needle have
both been changed. the newer type nee-
dle jet can be readily identified by the
small bleed hole at the base of the jet.
Looking closer, it can be seen that the
jet's metering orifice has been moved
from the very top of the jet ta the bottom,
This has, of course, necessitated the use
of a longer needle. This longer needle
can be distinguished from the other by
the fact that it has 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 jots or vice versa, Before
buying any replacemoent parts, be sure
that they are identical to the parts vou
have. Of course, it is prefemble, if you
have an alder Concentric, o switch over
to the new system completely.

5. A more precise metering of the fuel
How is now obtained with the use of &
brass float needle to replice the standard
nylon unit. This brass needle has a rub-
ber tip which should form a better seal
u.':lh I]'u- ru-ml!ﬂ sl

Specilications

Cimmmnds 750

Commiandi 750 Commsando 750

Commiiifi %90 TOT bmisi 6970y {1 GOS_ES)
Al Typo 032 930 930 a30
\_t'llll::i Sire 32 mm 30 v 30 M mm
Mlain Jet o 260 28008 290(@) 221)
Nerdlo Jot T = (. 106 0107 0. IU:_ T
Meville Clip Position Top Middle® Middle Middle
Needle U2R/104 — — =
Throttle Slide 3 3 3 3
Pilot Jet —_ 25 25 25
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Carburetor Specifications

[ER——k Ailns (ufrer
[l 10100, .11 Aee, Q130N N13CY
Amal Type 232 B30 380/RSRHE)
ABO/BTLH
Venturi Stee 32 mm W0 1% in
Mulg Jet 2305 250 420
Newdle Jot 0106 0107 0,106
Nesdlle Clip Position Micdle® Mitldla Fowest notech
Needls -—_- _ D
Throule Slide t 3 3
il Jet 25 25 i

37220 with mute
f_:'J Veype with st
7 210 with mute

@ 180 with reatvicted meg: 210 with fodified meg

@ Without Boat bowl

NOTE: Sowve midede, expecially in 1968, were
aquipped by the factory with maim fets sanging
upr fo A2 doowdze. This (s far fop rich for piost
applications, expectally if the air cleanor and
muffier are left atock. The sitings were lafer

wectacd fa thow dhown abooe

Electrical System

Ignition System

LUCAS K2F MAGNETO

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

The magneto consists of an wmature
{with a condenser incorporated) rotating
in a magnetic field. The amature is
driven by chain from the intermediate
sprocket. The centrifugal timing advance
mechanism is incorporated in the mag-
neto spmocket and is located in the timing
case. The contact bresker points are
found on the opposite side of the arma-
ture, beneath the magneto cover, and are
opened and elosed as they rotate inside o
cam ring,

The high tension leads contuct the
magneto slip ring vin carbon brishes and
these brushes are also used for the “kill
button” and the magmeto ground, the fat-
ter being found beneath the screw on the

right-side (top) of the magneto,
Service
L Every 2000 miles, cloan the

breaker points and adjust the gap. Refer
to “Tune-Up." Check the gap opening at
both firing points on the cam ring, 1F one
is greater than the other, it is best to com-
promise the value,

2. Apply a small drop of oil to the
brenker point pivet. Also, use some high
temperture grease to lubricate the coam
ring. Be very careful when using any type
of lubricant near the hreaker 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 ¥% in, of
the brush protruding from the pick-up for
the magneto to work.

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

4. Stulla clean myg into one ol the pick-
np holes and kick the engine over a few
times to clean off the slip ring. A good
deal of oil on the slip ring will indicate a
defective oil seul which must be re-
placed.

3. Remove the timing cover and check
the play (up and down) of the magneto
sprocket nut, I there is more than 0,005
. of play, the magneto should be disas-
sembled and the bearings replaced or ad-
Justedl.

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

Removal and Disassembly

. Kemove the timing cover.

2. Remove the magnelo points cover,

3. Remove the pick-ups.

4 Unserew  the magneto  sprocket
halt and remove the advance mechanisim.
Remove the two nuts (on studs) and the
nut and bolt which secure the mugmeto o
the Hming case,

3. Hold the rocker oil feed pipe nside
and pull off the magneto.

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

CAUTION: These scrows must be re-
moved before the armatire is taken
ul,

7. Remove the points; then remove

Libswias maginto

the cam ring, which is a slip fit in the
magneto case and must be pulled straight
out (with the fngers only). Be carelul of
the lubricating wicks.

8, Remowve the two end cover screws
and take off the covér, Be careful of the
thin metal shims which mav be fitted be-
hind the cover,

9. Remove the ground hrush 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
I beneath the race. If replacement of the
race or oil seal is necessary, heat the
housing slightly and tap the mce out,

Inspection

1. A simple but relatively  effective
armuature test can be made with o two-volt
battery, Serew in the hexagon serew
which secures the points into the armo-
ture, then conuect one of the battery
leads to this screw, the other to an amme-
ter. Then connect the other lead ol the
ammeter to the pround of the armature
itsell. The ammeter reading should he
about four amps, This is n test of the
primary winding.

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

ZLIP RING
\
HEX NUT

=

T VOLT BATTERY

Magnolo annature Jow oo lest

up us above, Obtain a leagth of high ten-
sion wire and clamp one end to ground ut
the armature, supporting the other end
lrom % to e in. from the slip ring con-
tact. Make and hreak the connection at
the hexugon serew several times quickly,
and observe the spark produced. The
high tension spurk must be able to jumgp
at least o Y o, gap,

1f no spark ix produced, the arnatore
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HIGH TENSION LEAL
SI.IF‘HING
HEX NUT

U]l l

TWO VOLT BATTERT

Sugneto sroature high-lenmion test

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

3. On occaston, 4 magneto will go in-
termittent, producing spark on one eylin-
der, or severe misfiring while mmnning.
This is sometimes due to a broken wire
within the windings, This cannot be rec-
tifiedd and the armuture should be re-
placed,

4. Magneto bearings are adjustable by
removing the thin metal shims from be-
hindd 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 shalt, How-
ever, it réguines a special toal o remove
ar reploce the inner mees.

Excessive bearing play is most often
the result of the drive side outer bearing
race, which rddes on o rmther Himsy fber
insulator, becoming loose.

The hall bearings themselves are held
on the inner races by a standird cage.
They can be ensily removed by simply
pulling off by hand as the cage is some-
what flexible,

5. The timing advance  mechanism
should be imspected. Check for warn
sprocket teeth, The twa springs which
control  bob-weight movement should
have from 12-14 oz of tension at Yis in.
exXlension.

If the machine has been idle for some
time, hathe the advinee mechanism in
light penetruting ail to assure free move-
ment of the weights.

If the timing cover has mot heen re-
moved, the efficiency of the timing ad-
vanee mechanism can be checked by
moving the points into the full advance
position, when elosed. They should re-
turm immediately to their nomal position
when released, If they do not, the wd-
vange 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 rce has
been removed, fit a new oil seal. Bend
the tabs of the insulating washer so that
the washer fits the bearing mee. Install
the washer and press in the e,

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

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

4. Replucethe point’s cam ring.

NOTE: As on remogal, the cam ring

st slide directly in. It must b done

by hand, Do not foree the ving into

place. Note that the ving s notched to

wlign with « smull stud in the end

coner,

> ﬂl‘.plm:u the pommts a.-jm:nﬂﬂy. The
backing pliate is “keyed™ and must align
with its slot. Repluce the hexagon serew,

6. Replace the complete magneto and
plice the timing advance mechanism on
the armatire shalt.

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

CAPACITOR 1GNITION

The cupucitor ignition system utilizes a
dual-point and dual-coil sut-up. A capaci-
tor ix wired in parallel with the battery
and shonld provide spark even if the bat-
tery condition is low.

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

Ignition Coils

1. The ignition coil for cach oylinder
can be checked by inserting o nail or
other suitible conductive object into the
spark plug cup und holding this about Y
in. wway from the cyvlinder fins while
kicking the engine over hriskly. A spark
should be able o jump the gap,

2. Pre-1970 and some 1972 models use
the Lueas 1TM 12 goil. The primary wind-
ing can be checked by connecting an
ohimmeter aeross the low tension lermi-
nals {white and black-white leads or
white and black-yvellow leads). The read-
ing for the 17M12 coil should be 3,3-3.8
ohms,

Late models are equipped with 17M6
coils. These are 6 volt cails, although the
rest of the eleatrical svstem remains 12
volt, The 17MEG coils have i ballast resis-
tor wired in series. Hesistance for the

rimary winding is 1.7-1.9 ohms.

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

Condensers

To test the condensers, turn on the i1g-
nition and take voltage readings across
each set of contact points when open. I
no reading is obtained, the condensers
hll\'{' |:m‘mn llnw'll ﬂll.fl must }R.' I'El'llil-ﬂ!."d.

I a voltage reading Is obtained but
there Is noticenble arcing and pitting of
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the ignition points, the condensers
should be replaced.

On 1970 models, the condensers are
fastened to the coil clips aud are reached
from beneath.

On 1971 and later models, the coil ws-
sembly must be removed and then the
condenser pack (2 serews and nuts), Re-
move the rubber caver which will reveal
the condensers mournted individually to
the hase plate,

2MC Capacilor

The large Lucis 2MC capacitor is
mounted in o coil spring seeured to the
frame.

1. The capacitor should be checked
periodically; this can be done by simply
disconmecting the battery (tape up the
leads to avoid the possibility of a short
circuit), The machine should be able to
start and run normally. The lights should
still work, although they may be dim at
low revs, getting brighter as engine
speed inereases.

2, The capacitor should be mounted
with the terminals downward. The single
terminal (marked with a red dnt) is posi-
tive and the double tenminal is negative,
The terminals are also different sizes,
muaking reversal of the connections al-
mist impossible.

NOTE: If, by some accident, the con-

nections are reversed, the capacitor

will be ruined.

A, The capacitor can also be checked
by removing it from the machine and
connecting a fully charged 12 volt battery
across i, leaving it this way [or about five
minutes, Then, disconnect the battery
and let the capucitor 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 a limited storage lite
of approximately 18 months at 68° F.or9
to 12 months at 86° F. Therefore, it would
be wise to check the condition of the
capneitor regularly,

Charging System

IMPORTANT: All  models  are
equipped with a 12 volt POSITIVE
CROUND system.
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The charging system consists of the al-
temnator, rectifier, zener dinde, 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. Three stators have been used
und they are easily distinguishable: the
KM15 has three leads while the later
types RM21 and RM23 have two leads.

The current produced by the altemator
is “rectified” (changed to direct enrrent)
by the three-plate rectifier,

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

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

RM15 SYSTEM

There are several types of this model
alternator fitted. Nos. 540, 210, and 18 are
found on magneto equipped machines,
and 047 und 534 on coil ignition ma-
chines,

IMPORTANT: For the results of the

Sollowing tests to be valid, the battery

must be in good condition and more

than half charged.

Test the svstem as a whole first by as-
suring that the battery is receiving the
proper charge:

1. Be certain that ull electrical connec-
tions are clean and tight.

j Disconnect the 2MC capacitor if fit-
el

3. Disconnect the battery negative
cable and connect a DC ammeter be-
tween the cuble and the negative temmi-
nal of the hu!tery.

4. Start the engine and mn itat 3,000
pm.

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

—— Alternatoe MUK Trpe
Panibio 40, 210, 1N OdT, B34
Off 275 mmps 275 amgs
Tark. Light 20 15
Headlight a0 L5

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. I 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 fanlted, the al-
ternator should be checked for voltage
output. This requires an AC voltmeter
(20 volt range) and a | ohm resitor capa-
:lle of carrying 20 amps without overheat-
ng.

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

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

Vilinieter uusl sMirermatie NALLS Type
Rariwidaie panmectind O, 20,
Tefienen loads s 047, 53
White-Cireen
and
Creen-Black 40w, A
‘WhiteCreen
and
Green-Yellow 65 Ll
White-Creen
and
Creen-Black® B3 9.0
Each lvil amd
gromed 0.0 0.0
* With Green-Yellow connected 1o

Creon-Rlack

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

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

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

C. Zero reading indicates that indl-
vidual eoil or coils ure open circuits.

D. Any vollage reading obtained
with the voltmeter and resistor con-
nected to any lead and ground in-
dicates  cail or coils  intermally
grounded. \

If the alternator tests out okay, the trou-
hle is probahly the rectifier. This compo-
nent is best checked by replacing it with
i known workable rectifier. A hench test
is given later however,

RM21 SYSTEM

IMPORTANT: Before the following
tests are carrled out, the battery must
be in good condition and close o a full
state of charge.

. 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 hat-
tery voltage at this point, if the proper
connections are in order,

2. Start the engine and run it at abont
3,000 rpm. The voltmeter should register
14.4-16.4 volts.

3. If the voltmeter reading is the
praper value, ill components are working
properly and any trouble with battery
charging must be due to the battery itsell
or to the battery connections.

4. I the voltuge reading is higher than
the given value, the zener diode is faulty

and must be replaced.

5. 1f the voltage reading Is lower than
normal, the alternator, rectificr, diode, ar
IMC eapacitor can be ot fault.

B, If the voltnge 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,
the diode is faulty. 1f it does nat, the al-
ternator, rectifier, or capacitor may be at
fault.

7. Disconnect the 2MC capacitor and
repeat the test, If the voltuge reading
resches the normal value, the capacitor is
faulty and must be replaced. If it does
nit, the tronble must be in either the al-
termator or the rectifier,

8. Test the voltage output of the alter-
nutor. Disconnect the two leads at the
suap connector and connect an AC volt-
meter (20 volt range), with a 1 ohm resis-
tor wired in parallel with it, to the two al-
ternator leads.

9. Start the engine and rmm it up to
about 3,000 rpm. The voltmeter should
give u reading of 9 voles if the alternator is
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 cuuse of the alternator failure.

The alternator may fail due either to a
short or an open cirenil in the stalor
windings or a demagnetized rotor.

L. Connect a 110 volt AC 15 watt test
light circuit between the altermator leacds
(one ut i time), and the stator laminations,
If the light goes on. there is a short eireuit
in the windings.

Testing the stator for shart cireuin

2. Itis extremely difficult to carry outa
test for an open circait, so at this point the
best thing ta do is to fit a replacement
rotor and see if this cures the problem, If
it does not, the stator is ot faull. Since it is
plastic-encapsulated, no service is possi-
ble and the stator must be replaced.

AM23 SYSTEM

1. Needed for an alternator test are an
AC voltmeter and a one-ohm resistor.

2. Disconnect the two altemator leads
at the snap connectors and hook up the

AC voltmetor across them, Connect the
resistar in panadlel to the altemator leads.

Testing RM21 altermator voltuge aatpit
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3, Stant the engine and run it at 3,000
rpm. The voltmeter reading should be
nine volts,

4. If the output is low, the rotor may be
becaming demagnetized. The best check
is by substitution. If the reading is zero,
the stator probably has a broken wire and
must be replaced.

System Components

RECTIFIER

A 12-volt test light is needed to carry
out the rectifier test.

1. Disconnect the leads wund remove
the rectifier from the machine. Take care
not to distueb the bolt and nut which hold
the rectifier plates together as they are set
at the factory and disturbing them will afl-
fect rectifier output.

2, Assume that the three rectifier plate
terminials are pumbered 1, 2, 3, and the
mounting stud is No. 4,

3. With the test light, check for conti-
nuity seross the terminals wsing the fol-
lowing pairs of connections: 1-2, 14, 3-4,
and 2-3.

4. In each ease, reverse the test light
leads nnd 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 divections for one or
more of the connections, the rectifier is
defective and must be replaced with &
W O

ZENER DIODE

The zener diode accomplishes the
funetion of a voltage regulator. When the
voltage across the battery  terminals
reaches 13.5-15.5 volts, the diode be-
comes conductive and rontes excess volt-
uge o gm'mul.

Itis important that the diode always be
securely mounted (o the heat sink and
that the heat sink is firmly attiched to the
frame. Also, the heat sink should be
placed in the conling alrstream.

To test the zener diode, a DC ammeter
and voltmeter are needed.

NOTE: When carrping out this test,

the battery must be in good condition

aned have a full charge. Othercise 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
wround).

3. Be sure that all lights and acces-
sorles are OFF.

4. Start and min the engine; note the
following meter rendings: when the volt-

meter reads 12.8 volts or less, the am-

meter should show zero current Row.

When the ammeter shows 2.0 amps How-

ing. the voltmeter should read 13.5-15.5
volts,

5. I readings do not conform to the

::]Jbo\'(-. specifications, replace the zener
Y

ALTERNATOR

The alternalor requires no  mainte-
nance as such, but the following points
should be noted;

1. Clean off the rtor and the stalor
pales 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 be no contact between
the rotor and the stator poles. ldeally,
there should be an even gap between the
two oll 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
stuls,

4. Before tightening the stator mount-
ing nuts, place an appropriate spacer
around the rotor, then place the stator on
its studs. Tighten the nuts with the
spacer in place. This will help centralize
the stator,

Starter Motor

1975 and later models are el]uipmll
with a Prestolite starter motor.

Removal

1. Disconnect the starter high-tension
lead.

2. Remove the three screws from the
primary chain eover Hange and remove
the starter noting the O-ring.

Disassemhbly

1. Mount the starter in a suitable vise.

2. Before disassembly, note that the
entl covers are marked in relation to the
body itself and must be properly lined up
when assembling,

3. Remiove the two through-holts,

4. Tap the end of the armature with a
platie mallet or the like until the opposite
side end cover begins to come off. Stop
when the cover has moved whout % in, At
this point, hold the armatore while at-
tempting o pull off the end cover.

5. Alter this end cover is mmoved, tap
the brush side of the armature to remove
the drive-side end cover.

6. Remove the armature from  the
starter body, noting that the brushes will
spring out as the armature is withdrwn.

Inspection

. 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 facilitited by heating the end
covers gontly.

2. Clean the armature commutator in a
solvent to remove any residue or carhon
dust.

3, With a continuity tester, cheek for
continuity hbetween each of the commuta-
tor: segments. All segments must show
continuity, or the starter armature must
be replaced.

4. Cheek for continuity between the
armature core and the commutator, There
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 coat
of malybdenum disulphide grease to
each armature bush,

3. After fitting the armature into the
body, install the spring shim and thrust
wnxtu:r_ Note that the spring shim is clos-
est to the armature,

4. When assembling the end caps, be
sure to line up the marks. Use thread
locking compound on the through-bolts
and torgque them to 8 It Ibs. Check that
the armature tums easily. Some resis-
tance will be bnparted by the brushes
which bear against the commutator.

Lostallation

Be sure that the O-ring is in place
when installing the starter.

Edoctede starter usaembly
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Wiring Diagrams

WLl ROTOR

.
LT O VIEWED P e S
o o P4 VOLT BATTERILS | - yrah i
FATCH T
L - — [
' -0 ‘a—ﬂ—ﬂ = S IS T 't
)
. 2 L

M| VNN P

MU —
" i: e el P

1] W | Lt - ar Lo N\ ALTERNATON

D_ ' LIS EE L
w e o

L
el AT AP BIF SE A5
i
oL i

s liy b sA R R AR

[T W
P WNIIEH 1
i i _‘.‘)—Qc 11

FOT LGH]
"
|
1
_ = Halmi
3] BLALE T&k 1-iCm - - AL TS ST R AT
[F W \ o —
ML L= e {1 . -+ 14 s
(7 _4)’ 1
L1 | P—
1 b W AR
1 ity
i - I _ x e
& 3?1 ——— b P oA R
[ H
1 — i

Lo = ——f [ FARTH ORI TR
i LT 2 s LA
& Biy COURTIR ILLureATION DOk

_—El- WA LIRNL BT

e RAR CCRRRLE RO
2 Cadite ey tme
_|I-
WADL WA CANLE

——h G i st

Al W

i e
] ¥ .
i CI". u PLADLALE T . AR
L )i
s e
e . I
L - L=

-

g
1

VREEOR TR s st I

-

Thlmadd 118 &0 omarwidinim

L L) 21 o :
g T L
- \
s [ 1

D LEDTE T eTs|
LLLETETT |

i
o W, / i
TR

TP OO
o Wi ol

Capacilor fgnition 1667 models




Norton

-~ . ALTEANATDR

Wiring Diagrams
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Chassis

Wheels

FRONT (DISC BRAKE)
1974 and Earlier
HEMOVAL AND DISASSEMBLY

1. Support the front whoel of the ma-
chine about six inches off the ground by
placing & wooden box ar wire milk basket
beneath the engine.

2, Remove the axle nut; loosen the
axle clamp nut on the left fork tube.

3. Slip n suitable bar or a philips
screwdriver into the hole in the axle and,
supporting the wheel with one ha.l:lli. pl.l"
out the uxle.

Romoving the fromt wheel (dise hrake)

4. Pull the wheel forward, to disen-
gage the dise from the pads, and take it
away from the forks,

5, Take off the wheel bearing dust
covers to avald the risk of losing them,

6. Place a % in, thick spacer of either
wood or melal between the brake pads, to
prevent their accidental ejection.

7. To disassemble the wheel hub, if
this is felt to be necessary, use o peg
wrench to remove the lockring from the
left-side of the wheel. If a peg wrench is
not available, the ring can be threaded
aut by tapping, very carelully, ot one of
the peg holes with & suitable punch, and
unscrewing the ring in this manner.

If the ring resists remowval, the hub may
be heated very gently with a low Hume.

8. Remove any spacers and seals on
either side of the hub. Note the order of
assembly to Ectlitate installation.

9. Insert a drilt into the right-side of
the hub and use it to pry the spacer tube
ot of the way as far as pu-bslhle o expose
the inner ruce of the left wheel bearing,
Use the drift to drive out the bearing by
tapping against the inner mee, It will be
necessary to move the spacer tube back
and forth to tap on both sides of the race.
If necessary, the hub may be heated with
o mg which has been soaked in boiling
wiler.,

10. Remove the spacer tube: then
drive out the remaining bearing in the
safme manner,

ASSEMBLY AND INSTALLATION

1. Assembly is the reverse of the disas-
sembly  procedure, Pack the bearings

Front wheel assembly (1975 and later)

thoroughly with a good grade of wheel
bearing grense.

2. When driving in the bearings, be
sure to drive against the outer race only.
Fit the left-side (single-row) bearing first,
followed by the lockring, the spacer, and
the right-side bearing assembly.

4. Remove the spacer from the brke
pads and install the wheel in the forks
with both dust seals in position.

4. Grease the axle and insert it from
the left-side of the wheel.

3. Refit the axle and tighten the axle
nut firmly, Tuke the support out from
under the bike and work the forks up and
down several times. Then tighten the
axle clamp nut,

CAUTION: Do not cvertighten the

clamp nut,

6. Apply the brake hard several Hmes
before operating the matoreyele.

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 left-side
of the wheel. Loosen the pinch-bolt on
the right fork leg. Lift the wheel slightly
and pull out the axle.

3. Remove the wheel. Do not apply
the front brake with the wheel removed.
To prevent the buke pads from coming
out, fit a % in, spucer between them,

Note the dust covers on either side of
the wheel which should be placed aside
to prevent loss.

4. Remove the cirelip from the right-
hand side of the 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 1007 C (212° F),

6. Insert a drift into the hub and use it
to pry the spacer tube out of the way as
far as possible to expose the inner race of
one of the bearings. Use the drift to drive
out the bearing by tapping against the
inner nice. It will be necessary ta 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
manner.

ASSEMBLY AND INSTALLATION

1. Hepack 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. Install the bearing spacer tube mak-
ing sure that it abuts the bearing.

4. Inswall the remaining bearing with
the front axle as a drift. Drive the bearing
in until it is completely seated. Instal] the
flet seal, spacer, and dust cover on the
right-side of the hub,

5. Install the wheel on the motorevele.

. After tightening the axle nut, work
the forks up and down u 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. If the

fork action remains stiff, repeat the proce-
durtit with the fender bolts loosened asx
well,

8. Apply the brake hard several times
hetore operation,

REAR (DISC BRAKE)

Removal and Disassembly

The machine must be firmly supported
on the center stand, It is recommended
that the stand be safety wired in place
temporarily so that the machine does nol
roll forward during the removal proce-
dure,

1. Engage the transmission in First or
Second gear. Loosen the lower right-side
shock absarber nut and pull it out as fir as
the eirclip.

2, Unscrew and remove the axle from
the right-side.

3. Move the wheel to the left and re-
move the right-side chain adjuster.

4. Lift the caliper assembly up, but
keep the pads in contact with the dise,
then squeeze the chain adjuster and in-
sert it between the pads. Hang the cali-
per upside down from the frame hook
provided.

5. Lean the machine to the left and
remove the wheel,

6. If desired, the sprocket assembly




Tear whee! dise brake assombly

may be removed by disconnecting the
chain, detaching the speedometer cable,
removing the left-side axle nut, and tak-
ing off the assembly,

7. To disassemble the rear wheel as-
sembly, first remove the brake disc,

8. Remove the lockring on the left-
side of the wheel.

NOTE: The lockring is a LEFT-HAND

thread.

8. Remove the small spacer from the
right-side of the wheel, The end of the
bearing spacer tube will be expased. Use
a soft metal or plastic mallet against the
protruding end of the tube to drive out
the left-side wheel bearing,

If necessary, the hub may be heated,
but to no more than 100" C (212° F), with
a rag which has been dipped in boiling
water.

10. Use a suitabile 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 cirelip und drive out
the bearing from the oil seal side.

Assembly and Installation

1. Pack the bearings with grease,

2. Install the disc-side wheel bearing
first, driving it straight into the hub with
pressure applied to the outer race only.
The bearing should be pressed in until it
is about %s in, below the lip of the hub.
Install the oil seal so that the outer face Is
flush with the hub lip,

3. Install the spacer tube. Install the
left-side hearing. Install and tighten the
lockring.

4. Install the spacer into the right-side
oil seal,

5. To nssemble the sprocket hub, drive
in the bearing first. Fit the bearing locat-
ing clrelip, sharp side outwird, makin
sitre that it is seated in its groove, In.-sluﬂ
the oil seal, metal side out.

6. The remainder of the assembly pro-
cedure is the reverse of disassembly.

7. Before riding the machine, apply
the rear brake hard several times to line
up the brake pads.

FRONT (DRUM BRAKE)

Late models are equipped with a twin
leading shoe front brake, while earlier
ones feature a single leading shoe unit.
In either case, the procedures are similar.

Removal and Disassembly

L. Place the machine on the center
stand,
2. Disconnect the front brake cable

from the hub,

3. Remaove the axle nut, then loosen
the axle clump nut on the left fork Jeg.

4. Support the wheel to take the
weight off the uxle, then insert a bar or a
philips screwdriver into the hole on the
left-side of the axle and pull it out.

5. Watching that the brake anchor
clears the slot in the right fork leg, take
the wheel out of the forks.

On the P-11, loosen the axle nut, dis-
connect the brake anchor, remove the
axle caps, and remove the wheel.

6. Remove the dust cover on the left-
side of the wheel. Remove the brake
backing plate ussembly from the drum.

7. To disassemble the wheel hub, if
this is felt to be necessary, use a neg
wrench to remove the lockring from the
left-side of the wheel, If a peg wrench is
not available, the ring can be threaded
out by tapping, very carefully, at one of
the peg holes with a suitable puneh, and
unscrewing the ring in this manner.

8. Remove the felt washer. Remove
the spacer, noting that the Hat 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 ngainst the tube spacer,
and this in tum will foree out the left
wheel bearing.

CAUTION: The wheel bearing will not

usually “pop™ out. In fact, it will be

difficudt 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

Jingers.  Under no  gircumstances

should you use undue force on the axle,

10, Take out the axle and insert it into
the left-side of the hub, Use the same
method to drive out the right-side hear-
ing.

L. Remove the bruke shoes from the
bucking plate by taking out the bolts
which secure the fixed end of the shoes

(single leading shoe brake), or removing
the circlips (twin leading shoe brake).

Assembly and Installation

1. Pack the bearings with a good
grade of bearing grease.

2. Press the left-side (single-row)
bearing into pluce after heating the hub
gently to facilitate installation. Tap on
the outer bearing ruce only,

3. Replace the spacer, flat side
against the bearing, fit the filt seal, and
install the lockring.

4. Insert the spacer tube, small end
first, into the hub, until it abuts the bear-
ing alrendy fitted.

3, Fit the rightside (double-row)
bearing. Be sure that it is fitted squarely
into the hub, then drive it home by tap-
ping around the outer bearing race,

6. Fit the thin stee]l washer (the
smaller of the two), the felt washer, and
the lurge 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, serewing it
down only hand-tight.

9. Apply the handlebar brake lover
firmly, and, while maintaining pressure
heve, secure the axle nut with a wrench.
This will serve to centralize the brakes in
the drom.

). Tuke the bike off the center stand
ani work the forks up and down several
times. Then tighten the axle ¢lamp nut,

REAR (DRUM BRAKE)
Removal and Disassembly

L. It is possible to remove the rear
wheel without disturbing the rear brake,
drive chain, ete, The wheel is secured to
the brake drum by three sleeve nuts be-
neath the rubber caps on the rear hub or,
a8 on more recent models, by three
tongues on the hrake hub. I vour ma-
chine has the rubber caps, remove them
and remove the sleeve nuts with a suit-
able socket wrench. On P-11 models, dis-
connect the brake anchor.

2. Loosen the axle on the right-side of
the wheel and pull it out,

3. Bemove the spacer on the right-
side of the wheel and remove the speed-
ameter drive, It is not necessary to dis-
connect the cable, simply place the drive
mechanism out of the way.

4. Pull the wheel as far as possible to
the right-side of the muchine, until it is
clear ol the studs or tongues, then tilt it as
necessary to clear the roar fender and
pull it out of the machine.

Front hub assembly (pre-Commando)
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Removing the sear wheel (197 wid loter doom
hrakee mmlelsd

5. If so desired, the rear brake drum
eun be removed by removing the chain
guared (nol necessary on late Commundo
models with the “chopped” chain guard)
and disconnecting the drive chain.

. Remove the axle nut.

7. Remove the rear brake udjuster nut
il the brake is rod-operated, or discannect
the brake cable if it 1s cable-operated.

8. Take out the brike deam and boack-
ing plate, taking care not to loose the
large spacer. Remove the brake thoes, if
desired, referring to “Front Wheel, Drum
Brake,” above,

8, I1it is desired to remove or lulri-
cate the bearing, remove the lockring on
the right-side of the rear hub, This ring
has a LEFT-HAND thread. Use o peg
wrench or a sultable punch and tap the
ring to unscrew it. The hub may be
heated gently in the vicinity of the ving if
it resists removal.

10. Take out the felt washer, being
very careful with this item as it is very
fragile; ulso remove the spacer.

11. Ta the axle, fit the lorge lock-
wisher with which it is equipped and the
large spacer found between the speed-
ometer drive and the swing arm.

12, Inyert the axle into the left (brake)
side of the wheel and vse a soft-f
mallet to strike the axle smartly once or

twice. You will feel the brake side hear-
ing give untll it bears against a shoulder
in the hub. It will have pushed the right
side  bearing out by an  equivalent
amount. stop at this paint and withdrw
thie nxle.

13. Obtain a short piece of steel tubing
with w diameter just slightly smaller than
the Inside diameter of the bearing. The
front wheel axle is suitable for this por-
pose. lnsert the tubing, or the threaded
end of the axle, into the bruke side bear-
ing, center it, and tap lightly until the
right side bearing is driven out. The axle
will bear against the spacer inside the
hub, which in turn will serve to drive out
the right-side bearing.

14, Tuke out the spacer, if it s still in
place, and remove the drift you used. In-
sert the rear axle (and spacer), into the
right-side of the wheel. Carefully center
it on the brake side bearing and drive this
bearing out with a couple of blows on the
end of the axde with a soft-fuced mullel
The steel cup washer, felt washer, and
thin steel washer will come out with the
bearing,

Inspection

Lo do 1971, an additional bearing was
introduced in the rear brake drum, This
bearing should be inspected and lubri-
cited at the same time as the wheel bear-
ings,

Tiewr whesl assembly (1071 and later dosm brake)

2, The three tongues on the brake as-
sembly which drive the wheel must be
inspected for-security. ‘The tongues are
hrazed into the brake drum. Note that the
brazing material must have run  all
around the tongue bosses when viewed
rl'(.'ll'll ETINI(].I.‘ th(' r|r|1||:|.

Assembly and Installation

1. Fit the right-sicle (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 hearing.

3. Refit the spacer, the fell washer, and
the lockring on the right-hand side of the
hub and tighten the lnckring. Remember,
it has o left-hand thread.

4. Reploce the bruke side bearing and
drive it home vsing the rear axle and
spucer as on remaval.

5. Fit the thin steel washer, the felt
washer, and the cup washer in that order.
Peen the cup washer against the hub
with a suitable punch.

6. The rest of the assembly is a reverse
of the disassembly procedure. Be sure
that the speedometer drive is correctly
engaged in the slots of the lockring be-
fore tightening the axle

Also, apply the rewr brake pedal hard,
then tighten the axle nut (left-side), while
holding the brake pedal on to centrlize
the hrakes in the drim.

Hear huby assembly (Athas)
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Disc Brake Service

The lollowing precautions should be
observed when working on the dise
brake system:

i, Use only DOT 3 brake fluid;

b. Never reuse brake fluid drained
of flushed from the system. Never nse
brake fuid from an old or unsealed
container. Brake fuid is "hydmscopic”
(water-absorbing), and is easily con-
taminated;

¢. Do not allow brake fuid to con-
tact painted surfaces as [t can remove

the finish,
FRONT DISC BRAKE

Every 1B months or 24000 miles
{whichever comes first), the hydraulic
system should be driined and refilled
with fresh bruke fuid,

1. Attach a length of plastic tubing to
the bleeder screw of the hydmulic unit
(s iHustrated), placing the other end in
suitable container, assuring that the end
of the tube is immersed in o small amount
of new brake fluid.

2. Tum the beeder screw one-half
b,

3. Apply the brake slowly, allowing it
to return unassisted. Allow a slight pause
between each brake application, Be sure
that the master cvlinder is kept full by
adding the new fluid as needed.

4. When clean Huid, which is com-
pletely free of bubbles, emerges from the
plastic tube, the Hushing operation is
complete,

5. Apply the brake lever hard, hold it
on, and tighten the bleeder screw,

Bleeding the front dise brake

6. Refill the master evlinder ta the cor-
rect fluid level (one half inch below the
top of the evlinder).

In the event of excessive lever travel or
@ spongy feel in the front brake, the sys-
tern must be bled, after first determining
the cause of the mallunction,

The bleeding procedure is Identical to
that for flushing the system as described
above, except that it is only necessary to
continug the process until the huhbles
cease to come out of the plustic tube.

Friction Pad Replacement

1. Remove the front wheel,
2. Rotate the friction pads slightly

and remove them fram the caliper,

4, The pads should be inspected for
uneven or excessive wear or \L‘uﬁng
Minimum acceptable thickness is Via in.
(L3 mm),

4. Clean the pad with the aid of a soft
brush, Do not use any solvent or wire
brush for removing deposits from the
pads.

5. Smear the piston fices and brake
pad recesses lightly with disc brake lu-
bricant.

6. Remove the master cvlinder eap
and bellows seal.

7. Press the pistans back into the cali-
per, ubserving the brake Huid level in the
muster cylinder,

8. Smear the edges of the pad back-
ing plate with dise brake lubnicant and
press the pads against the pistons,

CAP SEAL

\

I

PISTON SEAL FRICTION PADS SEAL CALIPER

PISTONS

s braks caliper assembly

9. Repluce the front wheel and spin
the wheel while applying the brake lever
several times,

10. Check the master cylinder Huid
level.

NOTE: If new pads are fitted, they
must always be fitted in pairs. Also,
the correet pad must be obtained de-
pending on whether the machine is
equipped with cast iron, 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 bruke.

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 cal-
iper end plug,

2. Remove the two caliper bolts and
washers and swing the caliper clear of
the fork leg, watching for the brike hose.

3. Remove the two friction pads from
the caliper.

4. Clean the outer ends of the pistons
and the caliper body with alcohol.

5. Place a can below the caliper to
catch the brake Huid. Apply the brake
lever, and the inner piston will come out
into the pad cavity and the fuid will be
released.

IMPORTANT: If the piston iy seized,
the entire caliper ussembly must be re-
paced,

6. Loosen the lower brake pipe junc-
tion nut and separate the pipe from the
caliper.

7. Remove the caliper end plug
which was previously loosened and drin
out the remaining fluid.

8. Remove the piston from the cali-
per.
9. Remove the pressure seal from the
ouler bore.

CAUTION: Tuke extreme care not to

damage the seal grooves.

10. Bemove the inner piston through
the outer evlinder hore. Then remove the
pressure seil from the outer bore.

11. Mark the friction pads for position
(“inner” and “onter™),

INSFECTTON

1. Clean the pistons, caliper bores, and
seal grooves with ethyl aleahal or clean
brake iluid,

2, Examine the pistons for cormosion,
wedr, scoring, or unevenness of the throst
faces, If there are any imegularities
present, the piston must be repluced,

3. Check the caliper bores for cor-
rasion, seratches, abrasion, or damage to
the seul grooves.

ASSEMBLY

1. Coal new pressure seals with dise
brake Huid and insert the first seal into
the inner bore with vour fingers, making
sure that it is correctly ftted.

2, Cout the inner piston with the
brake Huid and insert it into the inner eyl-
inder bore (closed end first) after passing
it through the outer bore, Let the piston
wrotrude aboul %ha in. fiom the inner
wre,

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 %6
in. protrudes from the inner mouth of the
bore.

5. Repluce the end plug. A new O-
ring must be fitted.

6. Fit the friction pads and replace
the caliper assembly on the fork leg.

" 7. Torque down the end plug to 26 ft

5.

8. Examine the fitting of the metal
brake Auid pipe for distortion, cracks, or
other damage. Fit the pipe into the cali-
per, Screw down the junction screw until
the metal pipe is just lightly seated,

CAUTION: Tighten the junction nut

with a wrench no more than 60°, This

is VERY important.

4, Loosen the bleed nipple one full
tuwrm and conneet u bleed tube to it us de-
scribed earlier in this section, Fill the
master evlinder with the recommended
brake Huid.

10, Work the bruke lever until the
fluid bhegins to How through the bleed
tube. Be sure to keep the master evlinder
topped up or air will be drawn into the
lines. Hold the brake lever on while add-
ing fluic,

11, When  fluid, without  bubbles,
begins to How through the Bleeder tube,
hold the brake lever on and tighten the
bleed nipple.

12, Check the brake for sponginess
and examine the system for leaks. Re-
check the master evlinder fluid level, and
fill it up as necessary.
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Master Cylinder
REMOVAL AND DISASSEMBLY

1. Disconnect the brake light switch
and lift off the rubber switeh cover which
BR[OS the hove Junetion,

2. Disconnect the hose.

3. Remove the four screws and take off
the master eylinder assembly.

4. Remove the reservoir cap and bel-
lows seal. Also remove the brake light
switch.

5. Hemove the brake lever boltand the
brake lever.

6. Carelully pry out the boot cirelip,
then remove the boot complete with pis-
ton and secondary cup,

7. Remove the primary. cup washer,
primary cup, spreader, spring, and valve
assembly, These parts may be removed
by GENTLY tupping the edge of the mas-
ter evlinder assembly on a wooden block.

INSPECTION

1. Clean the master evlinder and pis-
ton in brake fluid or methyl aleohol. In-
spect the ovlinder body for wear of the
piston bare.

2, Muke sure that the two porls in the
reservair chamber are clear.

3. Inspect the hose junction for clean-
liness.

4. Check the body of the master eylin-
der ussembly for any cracks or fractures,
especially in the area of the lever balt.

5. Check for wear of the piston thrust
lace,

ASSEMBLY

1. Clean all parts and lay them out for
reassembly, relerring to the exploded
dingram.

2, New primary and secondary cups
MUST be fitted. Saok the new cups in
hydraulic bruke Auid for fifteen minutes,
kneading them oceasionally.

3. "Lake the secondary cup und place
its non-lipped side against the ground
“erown” diameter of the piston. Work the
cup over the crown by hand, down the
piston body, aver the shoulder, and into
its gEnoove.

4. Fit the boot over the pistan (open
end toward the piston crown ) and ensure
that the boot upper end is fitted into the
piston _coove, Ol the piston assembly
lightly with brake fuid.

5. Assemble the valve to the spring.
Muke sure that the inner plustic bobbin is

Front fdise brake muster oylinder assembly

seated in the vilve base and that the plas-
tie spreader is pressed securely into the
spring.

6, Fit this assembly into the master
cvlinder, vilve end first, halding the mus-
ter evlinder bore vertical.

7. Place the primary cup into the bore
topen end inward), the washer (convex
side npward toward the open end of the
cvlinder bore). Lightly oil the mouth of
the eylinder bore.

8, Take the master evlinder assembly
in your left hand and insert the piston as-
sembly 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-
dury cup enters the bore freely. When the
piston has entered the bore, use your left
thumb to hold it there and press the
lower boot shoulder in.

11. Maintain pressure on the piston
and slide the broke lever into position,
engaging the thrust pad. Replace the
lever bolt.

12. The remainder of the assembly
procedure is the reverse of disassembly.
Bleed the system as previously de-
seribed.

REAR DISC BRAKE

1975 and later models are fitted with an
hydraulic dise rear brake. Service proce-
dures for the bhrake svstem components
are the same as described for the front
dise ke,

Adjustment

To adjust the rear brake pedal, loosen
the In_c]u.\ut which bears against the brake
rod clevis and tom the rod to adjust the
pedal.

CAUTION: Do nat loosen the two

locknuts at the opposite end of the rod

since this will aleer the master culinder
piston stroke. This adjustment is macde
at the factury.

Front Forks

The lork legs can be removed individ-
wally, leaving the steering column in
plage, or the entire assembly can be
taken off at onee, The first procedure s
given below,

HEMOVAL AND DISASSEMBLY

l. Support the front wheel well off
the ground. Bemove 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 svstem completely

Rosdhailider forks (Atla)

after placing a ¥ in, spucer between the
brake pads.

On 1975 and later models, the brake
system cannot be removed completely.
Drain the system completely by means of
o tube attuched to the bleeder serew, Dis-
connect the brake line at the junctions,
Remove the caliper from the slider, Re-
move the master eylinder.

-

“Slim-line™ type {orks (Commando)

3. Loosen the filler cap nut at the top
ol 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. 1t may be necessary
to push up on the fork leg o raise
dumper rod enough to gain access to the
locknut,

4. Loosen the clamp nut or allen bolt
on the lower triple clamp,

5. A sharp downward vank on the
fork leg should free the upper end from
the upper triple elamp. If necessary, the
capnut can be threaded a few turns into
place. Then, a sharp blow with a soft-
taced mallet should be enough to free the
tork leg.

6. Repeat the pmcedure with the
other fork leg.

7. Om Serumbler models, remove the
extemal fork springs.




Freaing the fork tube from the upper triple clamp

8. Remove the rubber fork gaiter, if
fitted, or the rubber dust cover,

9. Remove 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 lork slider.

10, The alloy fork slider has on exten-
sion screwed into it, the length and type
of the extension depending on the model
of the machine. To remove the slider, the
extension must be taken off first. Most
models have holes for the appropriate
peg wrench on the extension and, if this
tool is available, removal is o simple mat-
ter. If the peg wrench is not to be had,
however, an altermative method is 1o fas-
ten a heater hose clamp to the extension
{at the bottom portion of the long chrome

lated extensions, if that is what you

ave); vise-grip pliers can then be locked
on to the screw assembly of the elamp
and used to turn the extension.

Unscrew the extension all the way,
then take off the slider from the bottom of
the fork tube.

11, Remove the extension from the top
of the fork tube and also remove the oil
seal, paper washer, and fanged bush
{bronze), in that order, from the top of the
tube as well,

12, The bottom bush (steel) Is held in ¢

place by a circlip and can be removed
after the circlip is taken off.

13. The damper tuhe can be disas-
sembled on Atlas and Commando mod-
els; if desired, by taking off the nut at the
top of the rod, the spacer, and the long
spring.

14. Insert o suitable rod through the
holes in the damper tube to keep it from
turning, and unscrew the damper tube
cap nut. Removing the nut at the bottom
of the rod will allow the slotted washer,
cup, and cmosspin to be removed.

15. On Seramblers, the damper tube is
diassembled by tuking off the bottom nut,

the brass seat for the damper valve, the
damper valve itself, and the crosspin, Re-
nlm'h'c the circlip and take off the plunger
sleeve,

NOTE: The oil grooee is clusest to the
bottom of the rod when installed,

INSFECTION

L. Remove any rust from the exterior of
the fork tube with emery cloth. This is
most likely to form beneath the headlight
supports.

2. Mauke sure that the inside of the fork
tube {5 clean and smooth,

3. The Hanged (bronze) bush should
be a close but free sliding fit on the lork
tube. It must be replaced if excessive
clearance i$ noticed,

4. The oil seal and paper washer
should be replaced with new items if
possible, The rubber lip of the seal must
be free of cracks, signs of age, dirt, or cor-
rosion.

5, Check the damper tube and assure
that it is free of corrosion, foreign matter,
and his a smooth interior surfuee.

. Make sure that the domper rod is
not bent as might happen if it has come
loose from the fork capnut durng opera.
tomn.

7. Check the springs for damage.

ASSEMBLY AND INSTALLATION

L. Thoroughly elean all components
before assembly. Give all pieces a coat of
light oil.

2. Reassemble the damper tube com-
ponents il this has been taken apart:
crosspin cup, slotted washer. Secure the
nut at the bottom of the rod, then fit the
assembly into the damper tube and se-
cure the damper cap nut,

For Seramblers, the plunger sleave (oil
groove closest to the bottom of the rod),
cirelip, crasspin, damper valve, valve
seat, and rod nut are ftted in that order.

3. Replace the fiber washer on the
lower end of the damper tube and insert
the tube into the fork slider; secure it
there with the bolt and washer at the very:
bottom of the slider.

4. Fit the bottom (steel) bush and se-
cure it with the circlip, Be sure the circlip
is not deformed. Fit a new one if in
doubt.

5. From the top of the fork mbe, slide

on the flanged bush, the paper washer,
and the oll seal. Be very careful when
sliding the oil seal along the fork tube. It
is ndvisable to apply some oil to the seal
lip before refitting. Also;, note that the
seal is installed with the spring side
(open side) facing the fHanged 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, Bt 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 the
end of the threads of the damper rod.

7. Take up the slider and damper as-
sembly and insert the spring into the bot-
tom of the fork tube. Carefully bring the
fork slider up over the lower and upper
bushes.

8. Plave the extension into position
from the upper end of the fork tube and
use it to centralize and press the oil seal
into the fork slider. Hand-tighten the ex-
tension. Finul tightening is best left until
the axle has been replaced, as this will
keep the slider from turning as the exten-
sion is turned,

#. 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 il in the triple
clamps. The clamp nut on the lower tri-
ple clamp may be gently tightened to
hold the fork leg in place, il necessary

11. Refill the fork leg with the correct
grade and guantity of oil,

12, Push up the fork leg to expose the
damper rod and replace the capnut and
washer, Tighten the capnut against the
locknut on the damper rod, then (loosen
the clamp nut on the lower triple clamp if
this has been tightened) tighten the fork
capnut all the way to pull the fork tube up
into its proper position. Betighten the
lower triple clamp nut. Replace the brake
lines (hydraulic). Torque the caliper
bolts to 30 f 1hs.

13. Refit the fender und wheel,
Tighten the fork slider extension se-
curely.

Steering Head

The steering head assembly should e
removed to lubricate the bearings at the
appropriste muintenance interval, or to
Inspect the condition of the bearings if

Frout furk asgambly (C15CS)
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normal adjustment procedures do not

take play out of the front forks.
NOTE: Latest Comnando models
have sealed steering head bearings in-
stalled and, therefore, the steering
head is not adjustable and should not
be removed except if damage is sus-
pected as after a collisan.

EARLY MODELS

The following procedure applies to
early models with adjustable steering
stem bearings.

Removal

1. Remove the handlebars, the in-
strument drive cables, und the light
wires,

2. Unbolt the headlight and let it
hang from the winng hamess,

3. Remove the fork eapouts and re-
move the tach and speedometer.

4. Hemove the front wheel
fender as previously deseribed.

d.’;. Remove the steering damper, if fit-
tecl.

6. Remove the fork crown nut (this is
the large nut at the rear center of the
upper triple elamp). Give the upper tri-
ple elamp a blow from beneath with a
soft-faced mallet and remove it

7. Support the forks and unscrew the
bearing race adjuster nut; this is a sleeve
nut, Wateh 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
press-fit. They can be drifted out, if nec-
essary, using i short piece of steel tubing.
The cups must come out parallel to the
housing, so move the tubing around the
circumference of the cup while driving it
out.

10. The eone on the steéering column
can be removed with a suitable chisel or
a serewtlriver.

and

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 surfiaces for
ripples, cracks, rust, pitting, or sigms of
wear. The bearing surfaces should be
smooth.

3. Make sure that the steering column
is parallel with the top ends of the fork
tubes.

4. Ball bearings are Y in. in size. They

Adjusting the steering hepd 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 mces in the
frame. A draw baolt should be used to
press home the races. All traces of paint
or foreign matter must be removed to en-
able the bearings to be repositioned cor-
rectly,

2. Place 18 balls in the cone and in the
top cup on the frame, holding them in
place by embedding them in stiff grease.

3. Replace the dust ecover, then thread
on the bearing race adjnster nut (sleeve
nut). This must be adjusted later. Make it
reasonably tight for now.

4. Replace the upper triple clamp and
seat it properly. Replace the fork erown
nut, but do not tighten it.

5. Replace the front fender and wheel
Ilsﬁﬂll'lhly.

6. Check the play in the front forks by
grasping the tip of the front fender, pull-
ing torward, 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
clump nuts on the lower triple clamp (be
sure that the fork crown nut is also loose),
and tighten the sleeve nut with the ap-

ropriate wrench until all play in the
?urks is taken up,

8. Retighten the clamp nuts and the
erown nut. Recheck the forks for play and
also see that they can be rotated from lock
to lock with ne binding or tight spots.

9. The remainder of the procedure is
the reverse of the removal instructions.

LATE MODELS

Late models feature two sealed ball
bearings which do not need lubirication
or adjustment. This tvpe is easily iden-
tifiable since it has 2 large nut under the
lower triple clamp.

Remaoval

1. Remove the front forks.
2. Bend back the locktab and remove

the large nut under the lower triple
clamp. Remove the triple elamp, tapping
down with a plastic mallet while support-
ing the headlight brackets.

3. Tap the steering stem upward
through the bearings to remove the stem
and upper triple clamp.

4. The bearings ure a press fit in the
frame and are separated by o spacer tube.
To remove them, move the tube to one
side and drift out one of the bearings.
Bemove the tube and repeat the proce-
dure for the remaining bearing.

Installation

1. Installation is the reverse of the re-
muoval procedure,

2, When the triple clamps are in-
stalled, do not fully tighten the stem nut,
Install the forks, then tighten the fork top
balts, stem nut, and lower triple clamp
bl'loill‘s in that order. Stem nut torque is 15

s,

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-
priste “C” wrench. The adjuster preloads
the spring und tuming the adjuster in &
clockwise direction provides a stiffer ride
when needed (as when carrying two peo-
ple). Of course, both units must have the
same adjustment.

The springs can be removed by:

1. Removing the shocks (one at a time)
from the frame.

2, Compressing the spring sufficiently
to take put the two keepers at the top.

3, Removing the dust cover (if fitted),
and tuking off the spring.

NOTE: Grating notses while in opera-
Hon are usually eliminated by greasing
the inside of the dust cover before in-
stallation,
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The rear shocks must have some play
on their mountings. Tt should be possible
to twist the shocks slightly to eitﬁzr side
and have them retum to the conter posi-
tion when released. 11 the shocks are un-
able to move in this manner, remove
them and check the steel mounting
sleeves in the eyvelets, The sleeves must
protrude from the evelet slightly, If they
do not, fit new sleeves.

When fitting shocks, tighten securing
bolts to 28 1t Ibs,

On Mk I models, check that the hot-
tom of the right shock clears the caliper
mounting plate. Clearanee can be in-
eréased by fittiog o spacer behind the
shock mount.

Swing Arm

ATLAS
HRemoval

1. Bemove the chainguard. Discon-
nect the final drive chain.

2. Bemove the rear wheel and the
hrake nssembly

3. Remove the bolts which attach the
bottom of the shock absorbers o 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 frime,

5. Push the swing anm forward, tum it
to one side, and take it out of the frame.

Disassemhly

There are two bushes, separated by a
spacer. The bushes must be removed and
installed with o press.

Assembly and Installation

L. Press in the new hushes,

2, Replace the swing arm in the frame.

3. Replace and tighten the shock ab-
sorber bottom bolts before tightening the
swing arm spindle nut.

4. Tighten the swing arm spindle nut
and proceed with assembly in the reverse
of the removal sequence,

CI5CS, NISCS

These serambler models ncorporate
two ailite bearings in a steel sleeve,

Removal

1. Remove the chainguard, disconnect
the chain, and unbolt the rear shocks
from the swing arm.

2. Remiove the reur wheel and the
brake n'.uemhlb'.

3, Take out the cotter pin on the swing
arm spindle and press out the steel
sleeve. Remove the swing urm. Wateh for
the two felt washers s the swing arm is
removed.

Disassembly

Each bush must be pressed out in turn
with a press. Note that they are Hanged.
Assembly und Installation

L The spindle diameter is 0,.990-0,995
in. The bushes are renmed, after installa-
tion, to 1001 in.

2. The steel sleeve is oil filled und this
is accomplished by removing the filler
screw in the Sover plate and injecting a
heavy grade of oil until the cavity is
filled.

4. The remainder of the procedune is
the reverse of removal.

COMMANDO (1974 AND EARLIER)

The swing arm pivots on two Nanged
hushes which are supported by the swing
amm spindle which passes through the
rear engine mounting plate,

Removal

L. Remove the threaded rod which se-
cures the end plates for the swing urm
]lllilllf‘i.

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 %
in. bolt. Thread in the bolt and pull ot
the spindle,

4. Remove the chainguard. Discon-
nect the drive chiin,

5. Remove the rear wheel and the
brake assembly,

6. Remove the bottom biolts on the rear
shock absorbers,

7. The swing wrm can now be removed
from the frome.

Disassemhbly

1. Remove the large O-rings and dust
covers from the swing arm.

2. Toke out the small O-rings in the
recesses of the bushing housings, then
support the ends of the swing arm prop-
erly und press out the bushes with an
arbar press,

o

O

Commando swing arm bushings (1o 1974)

Inspection

In the event of a damaged or wom
swing arm pivat spindle, oversized units
are available. These are 0.005 in. larger
in diameter than the stock vmit. The spin-
dle.  bore clowance  should  be
0000500020 in.

To kit the oversized spindle, the bear-
ings should be bored, in place, to
0.8807-0.8817 in.

Assembly and Installation

1. Place the dust cover over the Lish,
The recess in the dust cover for the Lirge
O-ring should fice 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 hush housing.

4. The rest of the procedure is the re-
verse of that for removal,

COMMANDO (1975 ANIY IATER)

Removal

NOTE: New swing arm welch plugs
and felt pieces ave required if the
swihng arm iy removed,

L. Loosen the right-side shock ab-

sorbor und 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.
4. Prv out the right-side swing arm
pivot  weleh plug. Remove the felt

wushers,
fw]
o

&

Q

Conmanto swing anm bivis lieggs 1193 and bater)

3. Hemove the lower roar fender
brackets. Remove the ofl filter and lines.
Remaove the hor.

6. Hemove the swing anm pivot pins by
removing the nuts and driving up from
the bottom, Note the rubber plugs.

7. Remove the shock absorber hottom
bolts:

8. Remove the swing arm spindle. To
do this, screw o bolt with g locknut inte
the spindle (the main front mounting holt
will work), and pull out the spindle. Dis-
connect the speedometer cable. Remove
the swing arm.

Inspection

1. Check the spindle for wear or scor-
ing. Inspect the bushes for signs of wear.

2. Insert the spindle into place and
check tor play. There should be none. 11
play exists, the spindle and the bushes
should be replaced.

Disassembly and Assembly

L. Remove the left weleh plug.

2. Press out the old bushings,

3. To install new bushes, place the
sealing washer over the bush and press it
in fully. The bushes do not need to be
reamed after installation.

4. Place the felt disc into the recess of
the lelt-side boss after soaking it in SAE
140 oil. Tostall the welch plug.

Installation

L. Soak the swing arm spindle lubri-
eating wicks in SAE 140 oil and then in-
stall one into the left end of the spindle,

2. Pluce the swing am into position
with the bushes instulled and the lefi-
side felt washer and welch plug in place.
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3. Carefully push in the spindle, not-
ing the two cutouts which align with the
cotter pins, When the spindle is inserted
about halfway, install the left-side cotter
pin. Then continue pushing in the spin-
dle until the ecotter 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 night-side of the spindle, then the
ofl-sonked felt washer, and install the
welch plug.

6. The remainder of the procedure is
the reverse of disassembly,

Frame

FPRE-COMMANDO

The rigid frame Nortons require no
maintenance in this area other than rou-
tine checks of the frame gussets and
steering lug for eracks if vibration is high
or handling poor.

COMMANDO

The engine and transmission  are
bolted rigidly together by the rear engine
mounting plite. The swing arm, instead
of |‘|-Eli'l'|[[ attached to the frame, is bolted
to this assembly, although it pivots in-
dependently in the normal manner. Now,
the entire  engine-transmission-swing
arm unit is mounted in the frume at three
places by means of polymer filled absorp-
tion units. These are located at the very
top of the evlinder 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
s the designers intended.

The front and vear engine mounting
units must be checked for side-play il
vibration ocours,

NOTE: When checking the mountings,
1970 and carlier models may be sup-
ported on the center stand, 1971 and
later modely, hinwecer, must be sup-
ported with e crate or box on which
the lower frame rails can rest. These
maodels cannot be checked while on the
stand, since this will put tension on the
mountings:

1974 and Earlier

FroxT MouNTING

L. For the front engine mounting, be
sure that the engine mounting bolt is
torgquad to the correct value of 25 ft 1bs,

2. The total side-plav of the front
engine mounting should be 0,020-0.025
in. If the side play is reduced, the mount-
ing bush will not function. Side-play is
adjusted by means of shim washers of
virying thickness. These are available in
four sizes: 0,005, 0.010, 0,020, and 0,030
In.

3. IF the engine plate is moved and
then relensed, the assembly should react
thraugh the elasticity of the mounting
bush, 16t does not, the shim washers are
too thick.

Checking eleamnce in the fromt engdne mounting

(1674 and earliod

5. To remove the rear engine mount-
ing, the engine, transmission, oil tank,
and the swing arm spindle must be re:
mioved.

6. The main mounting bush and the
rubber spacers are removed with un arbor
press. This is also true for the front us-
sembly, although this unit may be taken
out of the frame by itself.

NOTE: If propor side-play cannot be
abitained, the engine mounting tube
may be pariially collapsed and must
be replaced.

For other engine mounting problems,
refer to the following chart:

Vikirafinm Hoamgs

Fsvdvyelsle i *irwsyt

Riduthm

D000 i

Front Mounting OF, Rear Tlght

Hemeve 0,005 iy, ahim

MDD rpun

Roar Mountiog OK, Front Tight

Remove (1005 in. shim

-5 5 e

Fromt aal Rear Mogntings Tight

Remuve 0,005 in. shim

4. To fit new shims, remove the nut an
the left side of the assembly, drive out
the bolt fir enough so that the spacer and
the cap can be removed for access o the
shim washer, and replace this with one
which will give the correct side-play.

5. Reassemble the mounting, torque
down the nut ta 25 ft 1bs, and recheck the
sidle-play,

REAR MOUNTING

1. Checking the side-play for the rear
mount is the same as for the front. The
vilue s 0.010-0.015 in, It should he
checked on the right-side of the machine.

2. New shims can be fitted by taking
off the nut on the right-side and driving
out the Lolt far enough so that the spacer
and ecup can be removed.

3. Replace the shim washer with the
one selected and refit the cap and spacer.

4. Torque down the nut (25 fi Ihs) and
recheck side-play,

1975 and Later

The Lsolastic mounts on the Mk 111 are
similar to those found on earlier models,
although they incorporate an adjusting
device.

FRONT MOUNTING

1. Slide the right-side gaiter back to
give access to the adjuster and plastic
washer,

2. Push the engine as fur as possible to
the right to take up all the slack in the
mounting, Hold the engine in this posi-
tion and check the clearance botween the
plastic washer and the plated adjuster
collar, If the clewrance exceeds 0,010 in.
(025 mm), adjustment will be necessury.

3. Loosen the mounting main bolt and
slide the spring elip elear of the holes in
the adjuster, Use u thin screwdriver or a
suitable substitute and tum the adjuster
until there is no clearance. Then back off
the adjuster 1'% holes,

Isolastic mountings { 1974 and carlier)
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Adjunting clearmmee (175 and luter)

4. Tighten the main bolt to 30 {t 1bs.
Clearance should be about 0.008 in,
(0.152 mn).
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Monanting unit (1675 wnd Latey)

REAnr MouNTIvG

L. Slide the left-side gaiter back to ox-
pose the fice ring and plastic washer,

2. Push the rear wheel as far as possi-
ble to the left and check the clearance he-
tween the plastic washer and the plated
adjusting collar, If elearance exceods
0,010 in, (0.25 mm), the mounting should
be adjusted.

3, Loosen the mounting main bolt, In-
sert a small serewdriver or something
similar into the adjuster and tum it until
there is no clearmnee, Then back it off 1%
holes. Tighten the bolt to 30 ft [bs. Clear-
ance should be about 0.006 in. (0152
mm).

Chassis Specifications

Wheel Bearings ( i )
Frant, lelt side
Front, rjlqlll i
Hiear, loft sice
Rews, rhglht side

Torque Wremeh Sottings ( fr s )
Engine Muoanting Bolts { All)
Dise Brake Caliper Bolts

13ise: Brake
ol typas Steel backed, malded
nml bomled Friction material
Pad Friction aren diam. {in}
Tud thickness | in. )
Disee dhianwtter (in. )
e width (in.)

1Tx4D x 12
1T x40 x 10
ITx40x12
1ITx40x 10

25
5

1.6%
0.37-038
50
0.250-0.260
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