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Development

1 - Model Identification and

History and
Model Development

Here’s a little history to share with your
riding buddies while sipping coffee and
swapping lies after the day’s ride.

The Moto Guzzi story has its roots in
the universal camaraderie of men at war.
The war in question was “the war to end
all wars”, and the setting an air base in
sunny Italy. It seems there were three fel-
lows, a couple of flying aces named Gio-
vanni Ravelli and Giorgi Parodi, and Carlo
Guzzi their mechanic, who liked each
other a lot and who kicked around a
scheme for building the ultimate motorcy-
cle after the world was made free for mom
and apple pie. Guzzi had the design, Ra-
velli the racing experience, and Parodi had
the money to turn their dream into reality.
Unfortunately Ravelli never made it
through the war, hence the symbol of an
eagle in flight, however Guzzi and Parodi
pressed on and soon introduced their first
machine after the original design: a 500 cc
single set horizontally in its frame, with
the unlikely configuration of the flywheel
mounted outside the crankcases.

Shortly after springing their unique ma-
chirie on the world, the fledgling factery
sponsored Also Finizi in the Targo Florio,
an event which they walked away with.
‘From that time until 1957, when the fac-

tory withdrew from racing, the Motg
Cuzzi .marque took home an unprece-
dented 3,329 international winsi# a. feat
which never has been duplicated in the
history of the sport. The machine which
established a name for the company. with
an unexpected win in the 1924 Grand Prix;;
the ‘first such. contest which they: entered,
was a refined versioni of 'the: original big
thumper. They remained.with this designi
until after the Spanish Grand Prix of 1954"
when it became evident that there just:
wasn't any way,to coax. the necéssary po-
nies they'd need to remain competitive dut’
of the tried and true single: Sl

As is usually the case, heed"prpﬁ%é%g
means, and the factory’s racing hops ‘e~
came centered abqut a méifﬁi_i:i‘é“df"rev‘rolu-
tionary concept—a water cooled, double
overhead cam, 500 cc eight banger that
could turn an unbelievable 1200 rpm and
deliver a scorching 72 bhp to the rear
wheel. Unfortunately the factory quit rac-
ing before the 175 mph bike was fully
sorted out and the promising V8 never did
get the chance to bring -home the laurels
expected of it.

All their years of racing, however, were
not in vain. Moto Guzzi learned a lot
about making machires that don’t break
down too often, handle well despite their
tremendous bulk, and stop when and-
where you want them to. This information
was incorporated in 1966 into their first
big tourer for the American market, the
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700 cc V7, a former police bike noted for its
reliability, smoothness, and easy mainte-
nance.

A V750 engine

" In 1969 the bore was increased from 80
‘to 83 mm and the V7 became known as the
750 ‘Ambassador. As with many of the
companies who produce quality touring
machines, Moto Guzzi refines rather than
redesigns their bikes. A new 750 isn’t much
different than the first such model; yes it
doés have redesigned instrumentation and
the . battery covers mow hide the air
cleaner, but more important than that, the
clutch throw out bearing has been
changed from the caged ball type to a nee-
dle bearing with a considerably longer life
expectancy,:Since the limited life of this
bearing was ‘the biggest complaint of
Guzzi owners and since this is no longer a
problem, the new Guzzis are almost truly
bullet proof.

1972 marked the advent of two new big
twins from the Guzzi factory; the 850 El-
dorado and the 750 Sport. The big 830 is a
stroked 750 engine, bringing its vital mea-
surements to 83 x 78 mm, boosting the
horsepower from 60 to 64.5, and of?ering
gobs of increased torque in case you want
to plow a field with it. The biggest news is
the new five speed cluster mounted in a
redesigned transmission case with bigger
bearings. Other refinements are boosted
compression (from 9:1 to 9.2:1), turn sig-
nals, a self-returning choke, additional in-
ternal and external crankcase webbing for
added strength, new gearshift and clutch

A V850 engine

linkage, a considerably stronger rear hub
assembly with a larger oil capacity and a
sludge trap, and about 30 more pounds
bringing the overall curb weight to a
whopping 569 Ibs.

This big new Guzzi is very nice, but
what's really exciting is the cafe racer like
Sport model. Only from Italy could so
sleek and sexy a machine stem. Its lines
are beautiful, the craftsmanship is second
to none, and its handling characteristics
have to be experienced to be believed.
Aside from the clip ons, 18 in. alloy rims,
and racing tank incorporated to lend a
sporty air, the designers went to great
lengths to make the machine lighter,
faster, and more nimble. The huge genera-
tor was replaced with a smaller more com-
pact alternator mounted on the front of the
crankshaft, a smaller Spanish-Bosch starter
motor is fitted, the flywheel, ring gear, and
clutch assemblies have all been lightened,
the carbs have been replaced with units
which are one millimeter larger, the pis-
tons have one more oil ring and now boost
the compression to 9.8:1, the cam has been
redesigned, the gear ratios are closer, the
final drive ratio is higher, the brakes are
now dual double leading shoes up front
with double leaders in the rear, the super
smooth exhaust system features two noise
reducing crossovers, and the old distribu-
tor ignition has been replaced with an all
new dual point coil system. Lighting is
now courtesy of a quartz-iodide Marelli
lamp, rims come to you from Borrani,
Michelin has contributed all new tires that

stick like glue right up'¢o the edge, and
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the rear shocks are from Koni—what more ;
could you ask for? Controls and Accessories

Conversion kits are available to mount
the gear shift lever on the left side and the

Model Identification rear brake lever on the right side.

Serial number locations Control layouts

1. Front brake lever 11. Ignition key
. 2, Air control lever 12. Rev-counter
_EaCh m_fl"-‘hme comes from the factory 3. Threttle control grip 13 Clutch lever
with a serial number stamped on the frame 4. Starter button 14. Light switch and horn
down tube and on the left hand crankcase 5. Filler cap button
cover. When ordering parts from your 6. Gearshift laver 15, Side stand
i v 7. Pillion footrest 16. Rear brake pedal
dealer, mention these numbers to avoid e }
S ; 8. Pillien handgrip 17. Faotrests
winding up with parts for the wrong 9. Headlight 18. Center stand
model year. 10. Speedometer 19, Tail light

General Specifications

Model Voo V750 V850
DIMENSIONS .
Wheelbase (in.) 56.9 57.8 58.8
Length (in.) 875 88.3 88.3
Width (in,) 31.2 32.6 31.3
Height (in.) 41.2 42.1 32.5
Minimum ground clearance (in.) 5.9 5.9 5.9

Curb weight (lbs) 536 502 548
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General Specifications (cont.)

Model V700 V750 Vaso
CAPACITIES
Fuel tank ( gals) 5.28 5.84 5.84
Reserve tank (gals) 1.0 1.0 1.0
Sump (qts) 3.25 3.25 3.25
Transmission ( pts) 1.75 1.75 1.75
Drive box (oz) 4.0 4.0 114
Fork legs (oz) 5.4 54 5.4
ENGINE
Type four-stroke; push-rod operated overhead valves
Number of cylinders 2 2
Cylinder disposition “y” 90° “V"” 90° "V 90°
Bore X stroke (mm) 80x70 83x70 83x78
Displacement (cc) 703.717 757.486 844,05
Compression ratio (: 1) 9 9 9.2
Maximum rpm 6000 6500 6500
Horsepower at maximum rpm ( SAE) 50 60 64
Carburetion ( Dell "Orto ) right side S.8.1 VHB 29 CD VHB 29 CD
left side S.8.1 VHB 29 CS VHB 29 CS
Lubrication pressure; gear driven off crankshaft
TRANSMISSION
Clutch type. flywheel mounted, dry, twin driven plates
Gearbox type constant meshed gears bolted to crankcase
Erigine/gearbox ratio (1:) 1.375 1.375 1.235
Internal gear ratios (1 :)
First gear 2.230 2.230 2.000
Second gear 1.333 1.333 1.388
Third gear 0.954 0.954 1.047
Fourth gear 0.750 0.750 0.869
Fifth gear 0.750
Secondary drive type constant speed homokinetic double joint cardan shaft
Overall gear ratios (1 :)
First gear 14.180 13.413 11.424
Second gear 8473 8.015 7.829
Third gear 6.063 5735 5.980
Fourth gear 4.768 4,510 4.964
Fifth gear - —_ 4.284
PERFORMANCES 2
Maximum speed per gear (solo) (mph)
First gear 41.0 38.5 42.2
Second gear 59.6 64.6 61.2
Third gear 74.5 89.2 81.9
Fourth gear 106.0 115.0 102.1
Fifth gear _— o 120.1
Climbing ability per gear (solo) (%) Fal Jay
First gear 60 60 87
Second gear 34 40 47,
Third gear 23 20 28
Fourth gear 14 8 1_17;5
Fifth gear =1 oy .°-
ke ——




2+ Maintenance

The importance of maintaining a motor-
cycle conscientiously and carefully cannot
be overstressed. Apart from the obvious
benefits of safety and economy, a well-
maintained bike will generally be ridden
with more care and consideration than a
dirty, out-of-tune motorcycle. When some-
thing is wrong with their machine, even
something very minor, many riders tend to
become annoyed and will treat the bike
more harshly than they normally would.
This, naturally, does nothing but aggra-
vate the situation and may lead to compo-
nent failure sooner than expected.

To counter the tendency toward frustra-
tion and anger when one’s motorcycle is
not right, a srecial attitude toward mainte-
nance must be developed. Here in Amer-
ica, manufacturers of mechanical appli-
ances, especially the automotive .com-
panies, advertise their products as being
practically maintenance free. While it is
true that maintenance operations have
been reduced and maintenance intervals
have been lengthened, it becomes all the
more important that necessary services be
carried out exactly when prescribed and
with great care. Unfortunately, exactly the
opposite is true in most cases, and a “drive
it till it breaks” attitude prevails.

However unfortunate this may be to the
automobile driver’s bank balance, one who
approaches motorcycling in the same man-
ner is risking a great deal more than
money. With a car, unless a wheel or

something falls off, a mechanical failure
does not affect basic vehicular stability.
Motorcycles, however, tend to go 'down;
rather suddenly and spectacularly when'a"
component fails under stress and the result
can quite painful. i

Men who are involved with other types
of machines that are unpleasant to be
around when mechanical failure occurs,
take their jobs very, very seriously. Air--
craft maintenance crews and professional
racing mechanics use maintenance check
lists and logbooks to make certain that no
operations are overlooked and that no
component is stressed beyond its maxi-
mum working life. They do not view main-
tenance as corrective action, but as an or-
dered procedure of cleaning, inspection,
adjustment, lubrication, and replacement
of critical items at regular intervals, as
preventive action.

Motorcycle maintenance should be ap-
proached in basically the same manner.
Keeping a machine properly serviced need
not be excessively time consuming, but
services should be performed regularly
and in a professional manner. This means
that the owner/mechanic must have:

1. An adequate supply of guod quality
tools. '

2. A fairly clean place to work.

3. Enough time to do the job properly.

4. Necessary working specifications and
procedures.

It should be noted that, just as in break-
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Basic tools necessary for maintenance operations

10. Wrench, box 19/21/22 mm

11. Wrench, open ended 17/19 mm
12. Wrench, open ended 13/14 mm
13. Wrench, open ended 10/11 mm
14, Wrench, open ended 7/8 mm
15. Wrench, open ended tappet adjusting
16. Allen key, 5 hex

17. Pliers, universal

18, Screwdriver

19. Wrench, ring, double 22/27 mm
0. Feeler gouge

. Screwdriver

12. Wrench, damper adjusting

23. Tool bag

24. Instruction booklet

ing-in a bike and getting acquainted with
it, a feel should be developed for the main-
tenance needs of the various components.
The conditions under which the machine
is used will have a great bearing on when
attention is necessary and it may be bene-
ficial to modify the maintenance schedule
after a few thousand miles have been cov-
ered and the bike's peculiarities have be-
come known.

Daily Inspection

Daily inspection does not have to in-
volve more than a quick “confirmation”
check-of the bike and should take no more
than a few seconds. Items to be checked
before each ride include:

d 1. Operation of the lights—especially tail
and brake lights.

2. Brake adjustment.

3. Engine oil level.

Weekly Inspection

In addition to the items that are
checked daily, inspect and adjust if neces-
sary:

1. Tire pressure (when cold)

2. Battery electrolyte level

3. Clutch cable free play

4. Tightness of critical nuts and bolts
such as axle nuts, engine mounting bolts,
and control fasteners.

At this time it would be a good idea to
clean the bike as thoroughly as time per-
mits, even if it is only to hose it down and
wipe it dry. A motorcycle can accumulate
an amazing amount of dirt in a short time
and, if allowed to build up for a few
weeks, it will take hours to clean and re-
duce engine cooling efficiency. If the bike
is to be taken to a high-pressure car wash
be careful to keep the spray away from the
air cleaner, carburetors, and wheel bear-
ings. Hot water under pressure can work
its way into all kinds of places where it
shouldn’t be. Remember to check the
brakes after washing, as water can make
them useless on the first few applications.
Drag them slightly, if necessary, to dry
them out. Start the engine immediately
after washing and allow it to run for about
ten minutes to evaporate any water that
has accumulated in vital areas.

Oil Changes and Lubrication

ENGINE OIL

The engine oil level should be checked
using the dipstick (A) at least every 300
miles without fail and the oil should be
changed every 1,800 miles under normal
conditions, or more often if used in dusty
or extremely cold climates. The oil level
should be above the minimum mark on the
dipstick, but below the top mark as mea-
sured with the engine at its normal operat-
ing temperature. Turn down the filler-cap
one turn when taking a reading to get
accurate results.

Drain the oil with the engine at its nor-
mal operating temperature by removing
first the filler plug (A), and then thg drain
plug (B), and allow the oil to drain into a
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Engine oil filler and drain plugs

suitable receptacle. Remember to replace

the drain plug before refilling.

TRANSMISSION OIL

The oil level of the transmission should
be checked every 1,800 miles, or more
often if the transmission leaks. Check the
level with the engine at its normal operat-
ing temperature by removing the level
plug (A); the oil should come right up to
the lower lip of the level plug hole. If it
looks like the transmission needs oil and
it's getting close to replacement time, re-

lace it now, but if the level is down due
to leakage, add fresh oil until it begins to
run out the level hole.

Transmission oil level, filler, and drain plugs

The transmission oil should be changed
every 6,000 miles or at least once annually.
With the engine at its normal oFerating
temperature remove the filler plug (B),
level plug (A), and drain plug (C) and
allow the oil to drain into a suitable recep-
tacle. Secure the drain plug and add fresh
oil through the filler plug until it begins to
run out through the level plug, then secure
the remaining two plugs.

REAR WHEEL DRIVE OIL

The rear wheel drive oil should be
checked every 1,800 miles and changed
every 6,000 miles (or annually) as in the
case of the transmission oil. Follow all of

V750)

Drive box level and filler plugs, and drain cover
(V850)
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the above procedures given in the above
section.
NOTE: On the Sport and V850 models,
there is no drain plug. Instead, the bot-
tom cover is removed to drain the oil.

FRONT FORK OIL

The oil in the forks should be changed
every 12,000 miles, annually, or whenever
necessary. Failure to carry out this service
may lead to premature fork seal leakage
due to contamination in the oil, or in ex-
treme cases, damage to the suspension
components through rusting or scoring.

Front fork drain and filler plugs

Drain the oil after riding the machine so
the oil is flowing freely in the forks. Drain-
ing is accomplished by removing the drain
plugs and washers (A) from the bottom of
each fork leg and then removing the filler
caps from the top of each leg. Pumping the
forks several times will ensure that all the
oil has drained. To refill the forks install
the drain plufs, renewing the washers if
necessary, and add the necessary amount
of lubricant, If the forks have been taken
apart and cleaned you should add an ad-
ditional 10 cc to make up for the oil that

normally would be coating the internal
parts.

STEERING HEAD BEARINGS

The steering head bearings should be re-
moved and repacked with fresh bearing
grease every 12,000 miles or whenever nec-
essary.

WHEEL BEARINGS

The wheel bearings should be removed
and repacked with fresh bearing grease
every 12,000 miles or whenever necessary.

CONTROL CABLES

The control cables should be thoroughly
lubricated every 600 miles, or whenever
necessary, with grease or a commercial
chain spray. Silicon base sprays provide
the longest lasting protection against fric-
tion. An easy way to perform this task is to
disconnect the cable at the handlebar,
form a funnel around it with a piece of

lastic, and pour the lubricant into the

nnel. When the lubricant begins to drip
out of the bottom of the cable, the lubrica-
tion process is complete. Lubricate the
handlevers with grease or chain spray, then
operate them several times to ensure
complete penetration.

SWING ARM BEARINGS

The swing arm bearings do not require
periodic maintenance, however it is a good
idea to inspect and thoroughly repack
them any time work on the swing arm as-
sembly becomes necessary.

OIL BREATHER UNIT

Whenever you place the machine in
storage for an extended period of time the
possibility of undesirable deposits forming
on the breather diaphragm is present. This
may cause the diaphragm to stick resulting
in oil leakage. Before returning the ma-
chine to active duty, it is advisable to re-
move and inspect the unit in the following
manner:

1. Remove the breather unit securing
bolt.

2. Remove the breather by backing it
out to the left.

3. Soak the unit in a suitable solvent,
then blow it dry.

4. Check the action of the pressure relief
valve by moving it with a suitable rod in-
serted into the central tube of the
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breather. Free the rod, if necessary, then
clean the unit thoroughly in solvent, blow
it dry, and install it on the machine.

OIL FILTER

An oil filter is fitted to all of the models
covered in this guide, but is not a regular
maintenance item. However, if for any rea-
son you suspect that there may be foreign
objects in the oil supply, the filter should
be removed, thoroughly cleaned, and then
remounted in conjunction with a flushing
of the crankcase. The filter is mounted
-above the oil pump which is located in the
right hand lower corner of the crankcase
immediately behind the oil pump gear. Ac-
cess to the filter is most easily gained by
removing the sump pan, but can also be
reached by removing the oil pump assem-

bly.

T

2 i 4
Oil filter assembly

1. Wire mesh

2. Filter body

3. Filter cover mounting bolts
4. Filter cover

Routine Checks and
Adjustments

GENERATOR BELT

Over a period of time the generator belt
will become loose and the need for adjust-
ment will arise to prevent slipping and the
subsequent loss of generating efficiency.
Normal belt slack (A) is about 1 cm per 10
kgs (0.39 in./21 Ibs). Avoid overtightening
the belt as this may cause premature wear
to the belt and generator assemblies.

Adjust the generator belt in the follow-
Ing manner:

1. Remove the three bolts (B) which se-
cure the outer half-pulley to the pulley
hub, then remove the half-pulley.

Adjusting the generator belt tension

2. Add or remove spacing collars as nec-
essary. Removing spacers will increase belt
tension and installing spacers will de-
crease it. Spacers shouﬁl be removed or in-
stalled one at a time and, if more than one
SE:acer is removed, the extras should be'
placed at the front and rear of the pulley
50 as not to throw the pulleys out of align-
ment. é

3. Replace the outer half-pulley and se-
cure the three mounting bolts. Recheck the
adjustment and repeat the operation until a
satisfactory adjustment is attained.

GENERATOR

Every 6000 miles, or whenever neces-
sary, the generator commutator should be
cleaned with a clean cloth slightly mois-
tened with clean gasoline.

If carbon or copper dust has settled in
the mica insulators, it should be blown
clean with compressed air.

At this time inspect the brushes and re-
place them if chipped, excessively worn, or
if they look like they won't last another
6000 miles. Make sure you use authorized
replacement parts, and f)e sure the brushes
make perfect contact with the commutator.

REGULATOR

The regulator is sealed to keell‘:: you from
tampering with it if you don’t know what
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you're doing. If the unit is malfunctioning
it should be replaced or returned to your
dealer for repair.

STARTER MOTOR

Every 12,000 miles, or whenever neces-
sary, the starter motor commutator should
be cleaned with a clean cloth moistened
with clean gasoline.

Carbon or copper dust between the
rotor segments should be blown away with
compressed air. At this time the brushes
should be inspected and replaced if worn,
damaged, or if they look like they won't
make it for another 12,000 miles. They
must be in perfect contact with the com-
mutator to avoid damage to it.

CLUTCH LEVER

Check the clutch adjustment periodi-
cally or whenever you experience clutch
engagement or gear-shifting problems.
Free play at the lever should be about %
in. (4 mm) and can be adjusted by loosen-
ing the thumb screw (B) at the lever and
screwing the adjuster (A) in or out as nec-
essary until a correct adjustment is arrived
at. Secure the thumb screw before riding
the machine or the adjustment may be
lost.

If the clutch has been slipping, the ad-
juster should be backed out; if the clutch
has been dragging, as evidenced by loud

Adjusting the clutch cable

ear engagements or creeping at stop
ights, the adjuster should be turned in. If
adjustment at the hand lever does not
prove sufficient, additional adjustment
may be made at the release lever by loos-
ening the locknut (D) and adjusting the
cable adjuster (C) as necessary. Make sure
that the clutch releases completely to
avoid accelerated wear to the clutch mech-
anism and make sure that adjustments at
the release lever do not adversely affect
the adjustment at the hand lever which
may have to be done again.

SHIFTER MECHANISM

If noisy gear shifts cannot be alleviated
by adjusting the clutch, try adjusting the
shifter mechanism. Loosen the locknut (B),
then rotate the adjusting screw (A), on

Gearbox adjustment (V850)
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V700 and V750 models, or the eccentric
nut (B) on the V850 model, in and out
until a position is arrived at where the
gears will shift smoothly both up and
down throughout the range, and where
Neutral can %)e readily found.

When the best adjustment is arrived at,
the locknut should be secured while the
adjusting screw or eccentric nut is held
steady by means of a screwdriver.

BRAKES
The brakes should be checked periodi-

cally and adjusted whenever necessary. If
adjustment at the front brake hand lever
or at the thumb screw on the rear brake
rod fails to provide the desired results, it
may be because the linings have worn
down to a point where they no longer can
contact the brake drum, or because they
have become grease or oil impregnated
and cannot generate enough friction to
effectively stop the machine. In this case,
the brakes should be taken down and thor-
oughly examined so the proper corrective
steps can be taken. It is possible to get a
little more life out of the linings b[)l remov-
ing the brake actuating lever from the
brake in question and rotating it back a
couple of degrees on its shaft. The lever
should be spread a little, after the pinch
bolt has been removed, to aid in its re-
moval and to avoid damage to the splines.
It is essential that the linings be inspected
before such a move is made to insure that
there is enough lining left so that the drum
is not scored. When new Iinings are in-
stalled after this has been done it will be
necessary to reposition the lever to its
original location.

Front Brake Adjustment

There should be about 3;—1 in. (20-25
mm) of free play at the hand lever when
the brake is properly adjusted. This is the
distance the tip of the lever can move be-
fore the brake shoes contact the drum.

Adjust the brake by loosening the
thumbscrew (A) and rotating the adjuster
(B) until the proper adjustment is arrived
at, at which time the thumbscrew should
once again be secured. If you are unable
to attain the desired results at the hand
lever, further adjustments can be made by
loosening the locknut (D) and adjusting
the adjuster (C) located on the brake
backing plate.

e

_mm 20+25 %'ia o

Front brake adjustment

Rear Brake Adjustment

There should be about 34—1 in. (20-25
mm) of free Fplay at the tip of the brake
pedal (B) before the brake shoes begin to
contact the brake drum. All adjustments to
the rear brake are made at the thumb
screw (A) located on the end of the brake
rod. Usually the linings are completely
worn by the time the adjuster reaches the
threaded portion of the brake rod.

Rear brake adjustment

STEERING HEAD

Excessively loose steering may be reme-
died provided it is not due to wear of the
steering head bearings. Loosen the locknut
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(A) and adjust the lockring (B), using a
suitable wrench, to a position where the
steering is smooth and free but not loose.
The forks should fall to either side, rather
than only one side each time they are re-
leased, and there should not be an appre-
ciable amount of play when the forks are
grasped at the bottom and pulled back
and forth,

Steering head bearing adjustment

When the play is as desired, secure the
locknut while keeping a firm hold on the
lockring so the adjustment is not lost. If
the steering is adjusted too loose or too
tight it will result in rapid wear of the
bearings and their races.

REAR SHOCK ABSORBERS

The rear shocks require no periodic ad-
justment, but various circumstances may
warrant adjusting the load level to a more
suitable position.

The shocks come with three possible ad-
justments designed to meet all load re-
quirements. The first position is for normal
conditions, the second position is for
carrying additional equipment or a passen-
ger, and the third position is for two-up
riding with additional equipment.

The shocks are adjusted by means of the
special wrench (A) which comes with each
machine. Using the wrench to turn the ad-
justing cam (B) counterclockwise will
move the shock from position “1” to posi-
tion “2” and so on. The shock is properly

Shock absorber adjustments

adjusted when the mark for the desired
setting is aligned with the fixed mark (C).
Make sure both shocks are always kept on
the same setting,

TIRES AND WHEELS

Examine the tires for casing damage
(splits, bubbles, etc.) and for objects
lodged in the tread. Replace the tires be-
fore the tread is completely worn off, or if
the tread becomes unevenly worn, because
it may srove more costly to repair the bike
if you dump it. Always maintain the cor-
rect tire pressure and always check the
pressure before riding since heat causes
the air inside to expand. If you plan to do
some high-speed riding, if you weigh a lot,
or if you plan to do most of your riding
with two aboard or hauling a lot of extra
weight, it's a good idea to increase the
pressure a couple of pounds. A good rule
of thumb is to increase the pressure by 2
Ibs for every weight increase of 50 Ibs over
the norm (usually considered as a rider of
150 1bs).

Check the tightness of the spokes, but
unless a spoke is obviously too loose, do
not attempt to tighten it or the wheel may
become distorted. Tighten a loose spoke
until it is approximately as taut as the
neighboring spokes. If any spokes are bro-
ken, or if a E(:'ge number are loose, the
wheel should be removed for complete
servicing. Consult the “Chassis” chapter
for additional information.

BATTERY

Service

The battery is the source of all spark for
starting, operating the accessories without
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the engine running, and providing the nec-
essary current when the generator is pro-
ducing an insufficient amount.

Electricity is generated through the
chemical reaction of opposite charges
bathed in electrolyte (liquified sulphuric
acid). Each cell is in series with a cell of
opposite charge and each produces two
volts (V) of current.

Every 1800 miles the battery electrolyte
level should be checked and the battery
topped up if necessary. Distilled water
should be used, rather than additional bat-
tery acid, and each cell should be covered
by about Y in. of acid. Avoid overfilling
the battery as this may cause the electro-
lyte to boil over and ruin your chrome and
paint. Be very careful when working with
a battery because electrolyte will strip off
skin, clothing, etc., as well as paint and
chrome in a matter of seconds. Baking
soda can be used to neutralize the acid if
necessary, but if the stuff gets on your skin
or near your eyes, consult a physician im-
mediately.

Check the condition of the battery
breather tube. It must extend to a point
below the frame where relatively little
damage can be done if the battery spills or
boils over. Make sure that the battery tube
is not pinched or closed off or the battery
may build up enough pressure to explode.

The state of the battery’s charge should
be checked periodically with a hydrome-

Checking the state of charge of the battery

ter. If the specific gravity reading on any
cell is below 1.200 (at 68° Fahrenheit), the
battery should be recharged. Do not use a
high-output battery char%er unless abso-
lutely necessary. If the battery must be
charged quickly, observe these rules;

1. Do not charge the battery at an am-
perage rate greater than its rated amp/hr
capacity.

2. Never allow the electrolyte tempera-
ture to exceed 122° F while charging or
fall below 104° F.

3. Do not quick-charge a fully dis-
charged battery.

4, Do not quick-charge a battery in
which the specific gravity of one or more
cells is noticeably lower than the others.

5. Do not charge the battery in a con-
fined room or near heat, since hydrogen
gas is released during charging.

6. Disconnect the battery positive (+)
lead if the battery is to be charged while
on the motorcycle.

7. Thirty minutes is usually adequate
charging time at maximum charging rate.

An adjustable, low-output (trickle)
charger is an alternative to the high-out-
put charger and is available at most auto-
motive supply stores at a reasonable cost.
A battery that is charged at a low rate will
take and retain a fuller charge and plate
damage due to hiih current is less likely
to occur, When charging a battery at a
low rate do not exceed Yjoth its normal
amperage.

Do not charge a battery for an extended
period of time (more than 15 hours) at a
rate of charge greater than Yoth of its
rated 32 amps, or 3.2 AH.

When rechecking the specific gravity of
the cells after charging, allow sufficient
time for the gas bubbles to be released or
a false (low) reading will be obtained. A
good battery should have a specific gravity
reading of 1.260-1.280 in all cells at 68° F.
The battery is in need of replacement if
one or more of the cells is excessively low.
If a charging system fault is su?ected as
the reason why the battery goes ead, con-
sult the “Electrical System” chapter for ad-
ditional information.

Do not neglect to keep the battery case
and terminals clean. A solution of baking
soda and water works well to remove cor-
rosion, but take care to keep the baking
soda from entering any of the cells or the
electrolyte will be neutralized. Petroleum
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jelly can be used as a corrosion inhibitor
on the terminals after they have been
cleaned. Check the level of the battery
every week. Electrolyte evaporates rapidly
in the summertime and you may wind up
with a dry, dead battery after only a few
weeks.

Cleaning

WASHING AND WAXING

Unfortunately, most riders tend to ig-
nore an accumulation of dirt on their ma-
chines. This is especially true when you're
on the road for some time and can't get it
together to keep yourself as clean as you'd
like let alone your long suffering mount.
True, the brakes are sealed and the ma-
chine is built to take rough treatment, but
if you leave the bike sitting in last month’s
.mud, you'll eventually regret it. Nothing
wears out wheel bearings, seals, and a nice
finish faster than dirt. If you want the bike

to last, you must treat it right and keep it
clean.

The best way to wash the machine is
with hot soapy water and a soft-bristled
brush. In some instances you may need

something stronger, such as a commercial

grease cutter, to clean the engine area. Do
not wash the machine at a commercial
high-pressure detergent car wash because
the high-pressure water and detergent will
cut not only through the dirt, but your
wheel bearing packings as well. After the
machine has been cleaned thoroughly,
start it up and ride it around for about ten
minutes to evaporate any water which
might have accumulated in any vital areas.

Protect painted finishes with automo-
tive-type wax and use chrome polish and
reservative on plated surfaces. A good
ﬁeavy application of these two will not
only brighten appearance but will also
prevent corrosion.

AIR CLEANER

The air filter element used on these ma-
chines is a dry paper type and can be
found in the air filter box which is secured

Air cleaner assembly

1. Filter body
2. Filter element
3. Filter cover

4. Cover securing bolts
5. Junction tube
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to the frame. The element can be cleaned
with kerosine and blown dry, or the dirt
can merely be blown off with compressed
air, If the element ever becomes saturated
with oil or becomes too dirty to clean, it

must be replaced. The air filter should be*

o

attended to at least every 9000 miles or
whenever necessary as conditions dictate.

DECARBONIZATION

Anything which isn’t burned up during
combustion winds up as a carbon deposit
somewhere in the cylinder or head assem-
blies. Although most riders don’t consider
decarbonization as a maintenance item
necessary for four-strokes, they're dead
wrong. Carbon doesn’t build up as quickly
in a four-stroke as in a two-stroke, but it
does build up and can cause pre-ignition
or abnormally raised compression.

Normally, heat is dissipated throughout
the cylinder head and piston crown. If a
heavy layer of carbon is present, however,
it acts like an insulating blanket which
causes an undesirable and excessive con-
centration of heat on all of the top end
components. Coupled with this is the fact
that carbon buildup decreases the dis-
placement of the combustion chamber and
therefore increases the compression ratio.
This will cause excessive heat and pre-ig-
nition which will harm the rod bearings
and eventually hole the piston.

Decarbonizing shr::ulrsJ be performed
whenever necessary, every 10,000 miles, or
whenever work is done on the top end.
The piston ring grooves should be thor-
oughly cleaned whenever the rings are re-
placed, or every second or third time the
head is decarbonized. If the valves need to
be decoked, they should be disassembled
first to avoid possible damage to their
seats.

It is important to remove only the car-
bon and not half of the piston or head
while performing this operation. Use a
blunt blade, such as a butter knife, to de-
carbonize all surfaces other than the piston
ring grooves which may be cleaned out
with a sharpened portion of brokencriston
ring. Wipe the surface clean periodically
with a cloth dipped in clean solvent so
you can see whats doing. When you can
see metal, you've removed enough. It is
not important to restore the piston to a
like-new condition, but rather to remove
only as much carbon as is necessary to re-

store efficient engine operation. Remember
that aluminum gouges easily so don’t bear
down heavily on the decarbonizing instru-
ment,

Decarbonizing the piston crown

N

Decarbonizing the ring grooves

FUEL LINES

Periodically, or after an extended %eriod
of storage, the fuel lines (C) should be re-
moved and thoroughly. flushed out along
with the fuel tank, petcocks (A), adaptor
filters (B), and the carburetor float bowls.
Clean these items thoroughly with solvent
or gasoline, flush them thoroughly, and
place them back on the machine.

Fuel line fittings
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MUFFLERS

If necessary, excessive sludge and car-
bon deposits can be removed from the
mufflers by removing them and filling
them up with a solution of boiling water
and caustic soda, or a suitable substitute,
in a ratio of about 5:1. After allowing them
to dry for about an hour, the mufflers
should be emptied and thoroughly rinsed
with boiling water while shaking them vig-
orously.

Storage Procedures

SHORT-TERM STORAGE

1. Wash the bike thoroughly and ride
it until normal operating temperature is
reached and all water is evaporated.

2. Drain and replenish the engine,
transmission, and drive box oil.

3. Run the engine long enough to cir-
culate the fresh oil.

4. Fill the fuel tank with the brand of
gasoline normally used.

5. Remove the air filter element, close
the fuel petcock, and start the engine.
Squirt a couple shots of oil into the car-
buretor, or until the_\engine stalls. This
serves to lubricate the valves, rings, and
cylinders. It may also foul the spark plugs,
so keep this in mind when trying to start
the machine. Turn the ignition oﬁ' as soon
as the engine dies.

6. Drain the carburetor float bowl and
replace the air cleaner element.

7. Check the battery electrolyte level.
Charge the battery if necessary. Discon-
nect the positive lead, clean the battery

surface and terminals thoroughly, and coat
the terminals with petroleum jelly.

8. Lubricate all points on the machine
thoroughly.

9. Heavily wax and polish all metal
surfaces, especially the chrome. If the wax
is the type that can be polished when dry,
it may be left on during storage.

10. Place the bike on its center stand or
block it upright. Place boards under the
tires to prevent rot.

11. Cover the bike with a porous mate-
rial (i.e. an old blanket) to help fight con-
densation. If the bike is to be stored out-
side, it may be covered with a non-porous
material, but should be uncovered periodi-
cally to prevent rust.

12. To remove the machine from stor-
age, clean off any dust or polish, check
over all of the maintenance points, and ad-
just the timing, valves, carburetors, ir:ner-
ator belt, etc. as necessary. The carburet-
ors and crankcase breathers may be
gummed up and in need of cleaning, the
plugs may need replacement, and the bat-
tery will probably need water,

LONG-TERM STORAGE

For periods in excess of two months,
perform all of the above steps and also:

1. Disconnect the fuel lines and drain
off all but about one quart of gasoline.

2. Pour one-half cup of oil into the tank
and coat the walls of the tank by rocking
the machine back and forth.

3. Seal the fuel line and petcock open-
ings but do not connect the two.

" 4. Remove and fully charge the battery
and store it in a cool, dry place. Recharge
the battery every two months.

5. Drain the gas tank thoroughly and
flush it out before trying to start the bike.
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ﬁ x 2 5 @ —/\ gmnw
EVERY 600 Miles: 7 |l g :::ms:u
EVERY 2000 Miles: 12 n 9 10 3 BMELL Totien 33
WEEKLY @
(=
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T % %
: e
e A
Maintenance and lubrication points
1 5 3 Every 12000 miles
Penodlc Maintenance md 19. Check condition of wheel bearings and re-
Lubrication Chart place or repack the assembly as necessary
20. Inspect steering head bearings and replace
Weekly or repack as necessary

@®1. Check battery electrolyte level
2. Check tire pressure
After 300 miles on a rebuilt motor
3. Drain and replace the crankease oil
4. Secure all nuts and bolts
5. Check and adjust tappets if necessary
Every 600 miles
6. Check the level of the crankcase oil and re-
plenish if necessary
7. Lubricate the cables
Every 1800 miles
8. Replace crankcase oil supply
9. Check and adjust tappets if necessary
10. Clean and gap spark plugs
11. Check transmission oil and replenish supply
if necessary
12. Check drive box oil supply and replenish if
necessary
Every 6000 miles
13. Clean gas taps, filters, lines and tank vent
14. Disassemble carburetor and rebuild if neces-
sary, but if she's running lgood leave her alone
15. Change transmission oi
16. Change drive box oil
17. Check the battery terminals, then clean, se-
cure, and vaseline them if neces
18. Clean generator commutator with a clean
cloth slightﬁ' moistened with gasoline

21. Replace fork oil
29, Clean starter motor commutator with a clean
cloth slightly moistened with gasoline

@ The numbers indicate reference points on the
accompanying illustration

Maintenance Data

Model V700 V750 VB850

Engine Oil Capacity (qts) 325 325 3.25
Transmission Oil Capacity (pts) 1.75 175 175
Drive Box Oil Capacity (0z) 40 40 114

Fork Oil Capacity (oz) 54 547 54
Tires (all models):
Front (in.) 400x 18
. Front Pressure (psi) 21
Rear (in.) 4.00x18
Rear Pressure (psi):
solo 25
duo 28







Mm perférming a tune-up, you are re-
§toring to peak e&iciency certain engine
%;Ejﬁiinfqents which are subject to changes
i operating efficiency during use. A tune-
up is'nothing more than a series of adjust-
ments performed in logical order, one at a
time, - to predetermined specifications.
There is no guess work involved. There
are’ no complicated disassembly proce-
dures and it is not necessary for you to
have: years of experience in diagnosing en-
gine problems and speed tuning. All tune-
up operations are quite straight forward.

A tune-up involves the following proce-
dures in the order shown:

1. Valve clearance adjustment.

2. Contact points service.

3. Ignition timing.

4. Spark plug service and compression
check.

5. Carburetor adjustment.

There are no special tools that are nec-
essary to perform a tune-up other than the
tool kit which came with the bike and a
continuity tester which can be made out of
a taillight bulb with two wires soldered to
it.

Bear in mind that items not covered in
this chapter, such as air and fuel filter
servicing, cleaning and checking the bat-
tery, etc., can have an effect on the results
of-a tune-up. It is assumed that you have
maintained your bike passably well. If not,
refer to the “Maintenance” chapter for the
engine-related maintenance procedures,
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and carry them out before heiinm'ng the
tune-up. Remember that the bike must be
stone cold before the tappets can be ad-
justed, so don’t run the engine before be-

ginning.

Valve Clearance

Valves should be set with the engine
stone cold. Since the clearances you will
be working with are relatively small, take
care to adjust the valves as closely as pos-
sible to specification. Excessive clearance
can cause unnecessary noise and acceler-
ated cam lobe wear; insufficient clearance
can be responsible for hard starting, rough
running, accelerated. wear to the valve
train and, ultimately, burned valves and
valve seats. Take your time and make sure
you've done it right. Make sure the surface

of your feeler gauges is smooth and un-

marred, or an accurate adjustment may
not be attained. After the first or second
time you will develop a feel for the correct
clearance and the job will go much faster.

The tappets should be adjusted every
1800 miles or whenever necessary. If the
engine is new or has just been rebuilt, es-

cially if it was the top end, the valves
should be adjusted after the first 300 miles.
Remember, if you can hear ‘the tappets
they are probably alright but if, after start-
ing the engine, you can't hear them, shut it
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off immediately and wait until the engine
is stone cold, or at least until you can't feel
any warmth at all when laying your hand
on the cylinders, before adjusting them
again. If necessary you can set them a lit-
tle loose in order to get home, but defi-
nitely don't ride with them too tight. A
good way to listen to the valves is to place
the tip of a long screwdriver against the
valve cover and then listen by placing
your ear on the handle.

Adjusting the valves

ADJUSTMENT

1. Rotate the engine until the piston is
at TDC (top dead center) of the compres-
sion stroke (clearance at both tappets).
You can find TDC by inserting a screw-
driver into the spark plug hole and rotat-
ing the engine carefully taking care not to
jam the screwdriver. The tip of the screw-
driver should rest gently on the piston
crown. TDC is that point at which the pis-
ton is at its highest point of travel and is
about to go down.

2, Remove the rocker box covers and
check the clearances with appropriate size
feeler ganges. The inlet valves should be
set at 0.15 mm (0.0059 in.), and the ex-
haust valves should be set at 0.25 mm
(0.0098 in.). If adjusted properly, the feeler
%auge should be able to be withdrawn
reely with a slight tugging pressure. If
you aren’t sure, try using the next over and
under size gauges to gain a better perspec-
tive.

3. If the tappets were not properly ad-
justed, do so using the wrench supplied in
the tool kit or a suitable substitute. Loosen
the locknut (A) and screw in the adjusting
screw (B) to reduce the clearance and out
to enlarge it. Upon arriving at a correct
adjustment secure the nut while holding
the adjusting screw stationary. Recheck
the adjustment as securing the nut may
have altered it.

4. Repeat the above procedures on the
remaining cylinder.

5. When securing the rocker box cover
securing screws, do so evenly in a crossed
pattern to avoid deforming the gasket.

Contact Breaker Points

SERVICE

Every 1800 miles, or more often if neces-
sary, examine the contact points for pit-
ting, misalignment, and excessive wear of
the rubbing block which rides “on- the
breaker cam. If the points are in good con-
dition except for a slight amount of pits,
ting, they may be cleaned with an ignition’.
points file. Allow the points to sprin shut
on the file and move the file back and
forth without exerting any pressure against
the points’ surface. Remove dirt and grit
from between the points by pulling a thick
piece of paper, such as a business ga;fd_,
through the points two or three times: Re-
member that the object is to restore the
points to a serviceable condition, not a
like-new condition. You don't want to re-
move too much of the point surface, Make
sure the point surfaces are seatin evenly
and correct, if necessary, by bending the
fixed point.

Normal Worn contact point

¢ Side contacting

Dirty contact”
points

Breaker point contact conditions
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If the points are heavily pitted, replace
the points and condensor. Disconnect the
electrical leads, taking care to note where
everything goes; unscrew the points from
their base plate and the condensor from
the side of the distributor body and mount
the new parts.

Place a drop or two of some non-oily
solvent on a piece of paper and pull it
through the points to remove any dirt or
Fr&sewative coating from the contact sur-
aces. Put a small daub of distributor cam
lubricator, oil, or another high-melting
point grease on the contact breaker cam
(0il should be placed directly on the felt
pad but use it sparingly to avoid contami-
nating the contact surfaces). This will pre-
vent the points’ rubbing block and cam
from wearing excessively and thereby re-
ducing the points’ gap.

BREAKER '-go'_ggr GAP ADJUSTMENT

1. Remove the distributor cap and rotor,
then rotate the engine until the points are
open as far.as they will go. This is the
‘point. whére ‘the rubbing block is on the
iighest point of the breaker cam.

. 2.°Check the point gap .(A) with a
0.42-0.48 mm '(0.16-0.18.in.) feeler gauge.
If the gap isiincorrect, adjust it by loosen-
ing the adjustingiscrew. (B) slightly so the
jpoints can be mgyed but will not spring
shut. Pry the. poiitsito open or close the
gap by prying with' a ‘screwdriver at the
adjusting position. ‘Secure the retaining
screw when you are satisfied with the ad-
justment, then check it again to make sure
the adjustment hasn’t been altered by the
securing of the screw.

3. Run a business card through the
points to remoyg any, deposits which may

Adjusting the point gap

have come off the feeler gauge. Inspect the
ints to make sure none of the paper was
eft on the points. This can occur if the
Eoints are slightly pitted, and will proba-
ly drive you nuts trying to locate your
missing spark.

Ignition Timing

Moto Guzzi engines are designed to pro-
vide the same accuracy in ignition timing
whether the engine is statically (without
the engine running) or dynamically (with
the engine running) timed. The main ad-
vantage of dynamic timing is that any de-
fects in the automatic advance mechanism,
which would not become immediately no-
ticeable to the naked eye, become very
obvious under the strobe light.

A suitable static timing light can be
made “out of a taillight bulb and two
pieces of wire. Solder the leads to the bulb
—one to the casing and one to the contact
on the bottom of the bulb—then attach al-
ligator clips to the lead ends. The bulb
will light when the points open and
thereb(i/ indicate whether the timing is ad-
vanced or retarded. A more sophisticated
timing light can be made by adding a flash
light battery wired in series with the bulb.
With this sort of continuity tester, the light
will go out when the points open. A word
of caution: if you use a light with a battery
wired in series to it, the motorcycle’s

wer source cannot be used without

urninﬁ out the test light bulb. If you use
just a bulb with two leads, you must use
the machine’s power source.

To time an engine dynamically, you
need a strobe light whici: should be at-
tached as directed by the manufacturer of
the light. The engine should be timed
while at normal operating temperature
and while running at the engine speeds in-
dicated in the procedures.

STATIC TIMING

1. Remove the spark plugs, distributor
cap (D) and rotor, and the generator belt
cover. Rotate the engine when necessary
by rotating the generator belt pulley.

2. Make sure that the contact points are
correctly apped at 0.42-048 mm
(0.016-0.018 in.) as deseribed in the “Con-
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Timing lights

tact Breaker Points Adjustment” section.

3. Rotate the engine until the No. 2 cyl-
inder (the one on the left hand side) is at
TDC on its compression stroke (clearance

at both tappets). The arrow (D) on the
timing cover should be in alignment with
the slot (E) on the generator belt pulley. If
you go past the slot, rotate the engine
around again rather than turning it back-
ward. If you find that the mark and slot
don't line up when the piston is at TDC,
and you're sure you're on the compression
stroke, then the valve timing may ie off a
few degrees. Consult the “Valve Timing’
section of the “Engine and Transmission”
chapter for additional information.

Static timing marks

4, Position the distributor rotor so the
metal contact piece will skim the metal
contact piece in the distributor caE per-
taining to No. 2 cylinder. This can be ap-
proximated by positioning the cap and
making sure that the rotor contact piece is
directed toward the “2” on the cap. It may
be necessary to loosen the bolt which se-
cures the distributor (C), and rotate the
distributor body a few degrees. Consult
the “Breaker Point Gap Adjustment” sec-
tion for an illustration with the securing
bolt in it.

5. Connect one lead of the test light to
the contact breaker spring or the hot line
to the points, and the other lead to
ground. Rotate the generator belt pulley
until the pulley slot (E) is aligned with the
left hand mark (A) on the timing cover.



22 TUNE-UP

This mark is in a position 10° advanced of
the TDC arrow.

6. At this point the contact points
should just begin to open and the timing
light should come on. If the timing is not
dead on, loosen the distributor adjusting
bolt (C) and rotate the distributor body to
the right or left as necessary. Secure the
distributor when a correct timing is
achieved and recheck the results with the
light.

7. Secure the distributor cap to the dis-
tributor and the cables to the plugs and
coil. The plug lead labeled “2" must be at-
tached to the plug in No. 2 cylinder. The
lead labeled “BOBINA" goes to the coil.
Replace the generator belt cover.

DYNAMIC TIMING

*There are three possible degrees of ad-
vanced timing which may be used when
timing any of the engines covered in this
suide. The marks in.the accompanying il-
ustration indicate:

Dynamic timing marks

A—the timin% reference arrow stamped
on the timing chest

B—the TDC mark for the No. 2 cylinder

C—this mark is 10° fixed advanced be-
fore TDC

D—this mark is 28° automatically ad-
vanced of TDC

E—this mark is the fully advanced posi-
tion (38°) of TDC. This mark is a total of
both the fixed and advanced positions.
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By checking the timing at all of these
three positions you can determine if the
advance mechanism works through its
three phases. Proceed with the timing in
the following manner:
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Advance curve for VB850 models

1. Remove the generator belt pulley
cover, then run the machine until its nor-
mal operating temperature is reached.

2. Connect the strobe light as directed
by the manufacturer of the light. There
should be one lead to the No. 2 cylinder
spark plug, one to the battery positive
(+) terminal, and one to the battery nega-
tive (—) terminal.

3. Start the engine and direct the light
at the timing cover arrow (A). Make sure
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that the “C, D, and E” pulley marks align
with the arrow at the following engine
speeds:

a. Mark “C” at 1200 = 100 rpm

b. Mark “D” at 2200 = 100 rpm

c. Mark “E” at 3600 = 100 rpm

4. If the strobe shows that the timing is
advanced or retarded, adjust it by loosen-
ing the distributor adjusting bolt and ro-
tating the distributor body slightly until
the pulley mark corresponding to the se-
lected engine rpm is in alignment with the
timing chest arrow when under the beam
of the strobe light. The adjustment to the
distributor can be made with the engine
running,

5. If the strobe indicates a fault with the
advance mechanism, consult the “Electri-
cal System” chapter for additional informa-
tion.

Carburetor Adjustment

All adjustments to the carburetors
should be made after the valves have been
set according to specification and after the
engine has reached its normal operating
temperature.

Avoid using excessive pressure on any of
the adjusting needles as this may cause the
needles to become blunted and their seats
to become beveled. Carburetors are the
most often tinkered with engine compo-
nent and are probably the single compo-
nent which requires the least amount of at-
tention once properly adjusted. If the bike
seems to idle roughly one day and then
smooth the next, don’t make yourself crazy
trying to find a setting where it will run
the same every day—it doesn't exist. Vari-
ations in atmospheric pressure and the en-
gine’s mood wilIIJ result in slight day-to-day
performance variations.

It is a good practice to check the mix-
ture after you've set it. The best way to do
this is to clean the spark plug, install it,
then run the engine up to a high speed,
pull in the clutch, and cut the power. Do
not allow the machine to come back to an
idle or to run at low rpm before turning it
off. Remove the plug and check its condi-
tion. If you've done a good job, providing
that you are using the correct heat range
plug, the electrode will look tan or milky.

If the mixture is too rich, the tip will look
black and sooty. If the mixture is too lean,
the plug will look bleached and white. Re-
peat the mixture adjustment process while
making small (%-% turn) adjustments
until the plug looks right. Consult the
“Tune-Up Analysis” section for further in-
formation.

If you should ever see your exhaust pipe
turn yellow or blue, you can be sure the
mixture is way too lean and you should
correct the situation immediately. It's
safest to have the mixture slightly rich,
but if it gets too rich, as evidenced by
dark exhaust smoke, it will cause acceler-
ated carbon build up, and may causeida
age to the top end because the excéss fuel
cleans the protective oil coating off the
cylinder waﬁs. :

NOTE: Make sure the choke is in . the:

closed position (C) before making any

adjustments. The other position (A) is
for cold weather starting,

A;!tlﬂilll 4 :"luuu ;
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Choke positions

V700

1. Turn in the idle adjusting screws of.
both carburetors until they reach their
seat, then back them out 1-1% turns to
make sure they're even.

2. Start the engine and run it until its
normal operating temperature is reached.

3. Synchronize the carburetors by ad-
justing the throttle cables in such a way
that both throttle slides open simultane-
ously. This can be done by placin§ your
fingers in the carburetor throat and feeling
for when both slides lift up and seat at the
same time. Verify, or adjust in this man-
ner, the adjustment by feeling for an even
exhaust pulse when the bike is running at
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Adjustment points on the V700 carburetor

about Y throttle. The adjustment is made
with the throttle cable adjusters which are
located where the cables meet the carbu-
retor cap. Secure the locknut to prevent
engine vibration from altering the adjust-
ment.

4. Adjust the idle speed as desired by
acting on the throttle slide adjusters (B)
which are located on the carburetor caps.
Both cylinders should be running at Sle
same speed as evidenced by an even ex-
haust pulse. Another way o(adjusting the
carburetors for an even idle speed is to re-
move one spark plug lead, taking care to
insulate yourself sufliciently, and then ad-
just the opposite cylinder's carburetor.
When the cylinder which is running is ad-
justed to about % of the desired idle
speed, replace the plug lead on the dor-
mant cylinder and remove the lead from
the one you just adjusted. Now repeat the
procedure for the remaining cylinder. Se-
cure the locknuts when a satisfactory idle
speed is attained.

5. Adjust the idle mixture screws (A) to
obtain the smoothest idle mixture. It may
be necessary to readjust the idle speed (B)
to keep the engine running. Turn the idle
mixture screw in until the engine rpm be-

Eins to drop off, then turn it out until it
egins to drop off again. The ideal mixture
is somewhere in the middle at that point
where the smoothest and strongest idle is.
Readjust the idle speeds as necessary.

6. If it was necessary to close the idle
mixture screws (A) all the way, the pilot
jets are probably too small and larger ones
should be fitted. If it was necessary to turn
the idle screws out more than 1% turns,
the pilot jets are probably too large and
smaller ones should be fitted. Change jets
one size at a time until the desired results
are attained.

7. Recheck the throttle slide synchroni-
zation and make sure the locknuts on the
slide and idle speed adjusters have been
secured.

V750 AND V850

” 1. Check the adjustment of the choke
mechanism. It should have about 4 mm
(0.016 in.) of free play when in the fully
closed position to ensure that engine vi-
bration can’t cause the choke to open.

2. Remove the air filter box and inlet
sleeves, then check the throttle slide syn-
chronization by touching the slides with
your fingers while operating the throttle. If
both slides don’t open simultaneous_:fv. ad-
just them by means of the cable adjuster
(A).

Adjustment points on the V750 and V850 car-
buretor

3. Adjust the idle speed by rotating the
idle speed adjusting screw (C) in to re-
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duce the idle speed and out to increase it.
The optimal setting under normal condi-
tions is about 1'% turns off its seat for the
left hand carb and 13;,-2 turns for the
right hand unit. Consult Step 4 of the pre-
vious section for additional information.
The idle speed should be about 1000-1200

m.
rp4. Disconnect the right hand cylinder
plug lead with the engine turned off, then
start the engine and count the number of
Eulses before it stalls. If the engine did not

re four or five times, adjust the idling
screw (B) and repeat the process until it
does so. Reconnect the plug lead and per-
form the same operation on the opposite
cylinder.

Tune-Up Analysis

The carburetor jets and spark plugs
which came with your machine are those
which will provide the most efficient per-
formance in the most frequently encoun-
tered climates. These should suit your pur-
poses, with perhaps minor carburetor ad-
justments, unless you enter a region of
radically different altitude or atmospheric
conditions.

SPARK PLUG READINGS

1. Adjust the timing, tappets, and car-
buretors until the engine runs at its best.

2. Remove and clean the plugs or install
new ones. Make sure the gap is set cor-
rectlyat 0.6 mm (0.23 in.).

3. Run the machine up to high rpm, pull
in the clutch, and kill the engine. Do not
release the clutch until the transmission is
in Neutral or the engine is completely
stopped.

4. Remove the plug and examine it for
the following conditions:

A. A wet, black, and shiny deposit on
the plug base, electrodes, and ceramic
tip (around the positive electrode) indi-
cates an oil-fouled plug caused by worn
rings and pistons, loose valves, bad
valve guide seals, weak spark, faulty ig-
nition circuit, improper points gap, dirty
points, improper timing (overly re-
tarded), weak coil, or too cold a plug
heat range.

Spark plug deposits

B. A smooth, sooty, jet-black deposit
indicates an excessively rich gas mix-
ture, long periods of engine idling, or
too cold a plug.

C. A very light brown, dry, blistered,
or glassy-looking deposit indicates an
overheated plug. This may be accom-
panied by cracks in the ceramic tip and
is caused by an overly lean air-fuel mix-
ture, an excessively high operating tem-
perature, improper valve seating, ad-
vanced ignition timing, or a plug which
is too hot. The deposit becomes a con-
ductor when hot and causes irregular
firing, especially at high rpm.

D. A plug with a milky or tan deposit
indicates a well-balanced ignition and
mixture. This type of deposit will not
adversely affect performance if kept to a
minimum, but no type of deposit should
be allowed to build up. Both plugs
should burn the same way.

When in doubt about the condition of
your plugs, it’s best to replace them. This is
the best rule for efficiency. Remember,
spark plugs, like any other component, can
be defective from the start. If a plug ever
becomes burned to the extent of the plug
in Fig. C, it must be replaced since the

ap will never be right. Plugs should also
%e replaced if the ceramic portion is
cracked since this will cause stray spark.
Never use a plug without a gasket because
this may cause damage to the seat and
cause compression loss.
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SPARK PLUG HEAT RANGE

Spark plugs are generally intended to
maintain a temperature range of between
450 and 850° C under varying engine op-
erating temperatures. If the temperature at
the tip drops below 450° C, the electrode
will fgul with carbon deposits; if it rises
above 850° C, pre-ignition and possible
engine damage will result. This is why
varying heat ranges are available in one
step gradations.

The first consideration in correcting an
improper spark plug condition is changing
heat ranges. Never go more than one step
hotter or colder at a time. Use a hotter
plug for short rides at low speeds and a
colder plug for touring or high-speed use.
If the plugs aren't right after changing one
step, a carburetor adjustment is in order.

CARBURETOR MIXTURE
ADJUSTMENT

Adjust the carburetors as directed in the
“Carburetor Adjustment” section. In most
cases, adjustments at the needles can com-
pensate for mixture deficiencies, but the
jets may be exchanged if necessary.

If, upon opening the throttle, the engine
is sluggish about picking up speed and
shows a_tendency to backfire, decelerate,
or refuse to run at peak rpm, and if open-
ing the choke makes things a little better,
the mixture is too lean due to a restrictive
nain jet. Going one or two sizes larger
will probably improve the performance.
Raising the jet needle a notch may also
help as this will also enrich the mixture.

If, upon opening the throttle, the ex-
haust note becomes duller and the engine
emits black smoke, and if opening the
choke up somewhat accentuates the condi-
tion, the mixture is too rich and a smaller
main jet is called for. Lowering the jet
needle may also help as this will lean out
the mixture.

If a change of more than one size is re-
quired, change step-by-step. Most dealers
will let you exchange jets until you find
the performance you're looking for. Never
go too lean as this is an invitation to major
motor mayhem. New needle adjustments
will g:;obably be necessary, but this can
only determined by trial and error.

CYLINDER COMPRESSION CHECKS

Compression checks, like spark plu
readings, are a good indication of what's

going on inside those cylinder walls. Com-
pression will drop when trouble is not far
off, so the rider who periodicall checks
his compression can save himse].tya lot of
grief and excessive damage. Your dealer
will be able to check this for you in min-
utes if you don’t have a compression
gauge, or you can buy a cheap automo-
tive-type gauge so you can do it at home.
Perform this test every couple of tune-ups,
with the engine hot, in the following man-
ner; :

1. Remove the spark plug and screw the
compression gauge into its lace. Automo-
tive-type gauges must be held firmly in
place. Lubricating the rubber tip of the

auge with engine oil will allow it to seal
tter. Make sure there is no reading on
the gauge before conducting the check.

2. Hold the throttle wide open with the
choke closed, and kick the engine through
about five times while watching the gauge.
A minimum of 100 psi should register with
no more discrepancy than 15 psi between
the two cylinders. Perfect compression is
somewhere around 165-170 psi.

Low readings can indicate a leaking
head gasket, valves which are too tightly
adjusted or are burned, or;worn piston
rings. If you obtain a low reading, squirt a
couple of shots of oil into the spark plug
hole and recheck the compression. pr the
pressure increases significantly, the indica-
tion is that the rings are worn. If it does
not increase and there is evidence of a cyl-
inder head gasket leak, the chances are
that the head gasket is blown and must be
replaced. If there is no evidence of a bad
head gasket or worn rings, the process of
elimination points its finger at the valves.
To make certain that it is not just insuffi-
cient valve clearance that is doing you in,
back out the adjusters a couple of turns
and recheck the compression. Do this even
if you have just adjusted the valves be-
cause you may have goofed. If you still
don't have good compression, button it u
and get ready to do a job on the top em:f.,
Be sure to reset the valves if you plan to
do any riding in the meantime.

A sudden grop in compression, from one
tune-up to the next for instance, indicates
something serious such as frozen rings, a
hole in the piston, stuck or burned valves,
etc. If the compression has been going
down steadily over a period of time, it’s
probably only due to natural wear and
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you've still got some riding time left. If
you ever note an increase in compression
from one check to the next, hold off on cel-
ebrating the miracle of the self-repairing
motorcycle. What you've got is a burned

offering of sorts—excessive carbon de-
posits on the piston crown. This must be
remedied by scraping off the carbon as de-
scribed in the “Decarbonization” section of
the “Maintenance” chapter.

Tune-Up Specifications
(All Models)

Ignition Timing
Breaker point gap

Ignition timing (fully
advanced )
Spark Plugs

Type

Gap setting
Tap{)et Adjustment
Clearance (cold):
Intake
Exhaust
Carburetor Adjustment

0.42-0.48 mm
(0.016-0.018 in.)

38°

Marelli CW 25 LVT
Bosch W225 T2
Champion N5

0.6 mm (0.23 in.)

0.15 mm (0.0059 in. )
0.25 mm (0.0098 in.)

Consult “Carburetor Adjustment” section




4 - Engine and Transmission

Operational Description

All of the Moto Guzzi models covered in
this guide come equipped with twin-cylin-
der, four-stroke engines laid out in a 90°
“V” configuration, and have pushrod ac-
tuated overhead valves.

The light alloy cylinders have hard
chrome linings, are amply finned for ef-
ficient air cooling, and fit into recesses
machined into the crankcase. The heads
and rocker box covers are light alloy and
the valve seats are inserted cast iron items.
The piston is also light alloy, and features
four rinfs. three of which (two compres-
sion and one oil scraper) are fitted above
‘the piston pin, and one additional oil ring
which is below the pin.

The crankcase is composed of one major
casting which houses the crankshaft, cam-
shaft, lubrication assemblies, and a sum
pan, both of which are made of a light
alloy. The crankshaft is a one piece unit
which rides on plain bearings which are
housed in flanges which bolt to the crank-
case. The connecting rods are of steel and
have thin wall bearings on the large end
and bronze bushings at the small end.

The valve train, which consists of a cam-
shaft, tappets, pushrods, rocker arms, and
the overiead valves, is driven at half en-
gine speed by the crankshaft.

The dry clutch is an automotive type
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construction and resides in a housing
which is bolted to the back of the crank-
case. Bolted to this is the transmission
which is a four-speed on the V700 and
V750 models and a five-speed on the V850.
A universal joint connects the drive shaft
to the transmission layshaft and a pinion
and bevel gear arrangement drives the
rear wheel. The drive shaft, by the way,
serves as one half of the rear swing arm as-
sembly.

Lubrication for the wet sump is provided
through pressure and splash by a crank-
shaft driven gear type pump and the oil is
filtered by a wire gauze. element mounted
on the oil pipe. A relief valve is incorpo-
rated in the pipe and serves to reroute ex-
cessive pressure into the atmosphere. The
crankcase breather system consists of a
tube which delivers oil vapors to the
breather tank. After the vapors have con-
densed, the oil returns to the sump.

Ignition is by battery, coil, and distribu-
tor and the distributor is driven directly
off of the crankshaft; starting is electric
only.

The four-stroke engine requires four
complete cycles of the piston to complete
one wer stroke. During the intake
stroke, the intake valve opens and the fuel
mixture is drawn into the cylinders as a re-
sult of the sudden vacuum created by the
piston's downward motion. As the piston
moves toward the top of its travel on the
compression stroke, both valves are closed
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Front view of the engine detailing the top end assemblies
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and the combustible materials are com-
pressed. When the breaker points are
opened by the action of the breaker cam,
the spark plug fires and ignites the charge.
The resulting combustion forces the piston
down in the power stroke. As the piston
moves down toward its lowest point of
travel, the exhaust valve opens. As the ac-
tion of the flywheel sends the piston back
up on the exhaust stroke, the remains of
the previous charge are forced out through
the exhaust valve. Just before the piston
reaches the top of its travel the intake

Side view of the engine detailing the bottom end assemblies

valve opens and the exhaust flow induces

the intake flow which continues while the

exhaust valve closes. The process now re-

E:ts itself since each of the four cycles
been completed.

Engine Service

When preparing to do any work on the
engine, it is essential that cleanliness is
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Rear view of the engine showing the carburetors and the clutch assembly

maintained and that an area suitable to
work in is available. Naturally, the tools
and parts necessary to accomplish the task
are also required. It is best, when perform-
ing a job for the first time, to familiarize
yourself as much as possible with the com-
ponents and procedures with which you
will be working. The time spent here will
be well rewar&ed through an increase in
confidence and a decrease in needless mis-
takes and aggravation. In addition, the
satisfaction gained in knowing that the job
was done right is immeasurable.
Cleanliness and a careful approach are
imperative. A quick ring job could become
a complete engine disassembly if simple
precautions are not taken. Lay out and
mark all parts in sequence as they are re-
moved; this way the correct order of reas-
sembly will be obvious. If possible, clean
the engine parts in solvent and blow them
dry with compressed air. When cleaning

ball or roller bearings, don’t spin them
until they have been thoroughly cleaned
and dried because particles in the solvent
bath often get caught in the bearing races
and can only be removed with high-pres-
sure aitr.

A good general rule to follow when dis-
assembling an unfamiliar engine is to re-
strain yourself. When a nut or bolt seems
to require an inordinate amount of pressure
to remove it, dont just give it the old
heave-ho effort. Instead, sit back, relax for
a few minutes, and then survey the situa-
tion. More engine damage is caused by
swinging a heavy wrenc than by most
other causes combined, and the reason is
usually a mechanic who is blinded by frus-
tration. These engines are constructed pri-
marily with aluminum alloy, so you have
to be careful. Use the best tools you can
get your hands on and try to avoid ham-
mer-and-chisel techniques. You'll probably
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Top view of the rear drive assembly
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Four-stroke engine operation

be unable to get most of the factory tools
(see the “Appendix” for an illustrated list),
but if you know how they are supposed to
work, and you have an idea of how they
look, you can probably fabricate some-

thing simple to get around them. Even if

you get stuck, remember tha
cost of engine work that a
you for is the labor to strip

t most of the
shop charges
it down and

put it back together. This means that you
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Engine, transmission, and rear drive assemblies

can bring an assembly to your dealer and
have him use the special tool on it for a
fraction of the customary cost for such a
job. L

Remember that once you've rebuilt the
engine it’s like new and must be broke in
again. How you treat it for the first thou-
sand miles is going to determine how well
and how long it's going to keep running.
Don't push a tight engine more than it
wants to go. All those new parts have to
wear in properly and that takes time. New
engines run extra hot so it’s important to
keep them well timed and to not run them
at constant high speeds for extended peri-
ods of time. Stop and let your engine cool
off every so often if you're going a great
distance. Back off while riding to get that
extra oil up to the top end. If a cFlug
should start to foul while you're riding,
stop immediately and clean it off or re-

place it. Never try to clear it by revving
the engine since it probably won’t work
and will only fill the combustion chamber
with oil; not the most ideal situation for
your new engine,

Do the following after the first 500 miles
and then again at 1,000 miles:

1. Drain the oil and replace it with
fresh oil. Don't be alarmed by all the little
metal shavings (unless it was only a top
end job you just did), because that’s natu-
ral for a new or rebuilt motor.

2. Inspect all hardware for a tight fit
and secure it as necessary.

3. Replace the spark plugs, adjust the
valves, set the point gap, adjust the timing,
and check the carburetion.

NOTE: This manual is intended primar-

ily for the touring models, however if

you are one of the fortunate few who
own one of the limited production Sport
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models, you'll find that most of the pro-
cedures are applicable for your machine.

Engine Removal and
Installation

It is not necessary to remove the engine
from the frame to perform most of the jobs
you'll probably encounter if you ride one
of these big twins for a while. The bottom
end is extremely durable, rarely needs at-
tention, and only for work on the crank-
shaft, camshaft, clutch, and transmission
assemblies should you remove the engine
from the frame. If you are good, however,
you'll find that by moving the engine for-
ward in the frame it is possible to work on
the clutch or remove the transmission. It is
also possible to remove the camshaft
through the front of the engine, but this re-

quires more skill than if you have the en-
gine sitting in front of you on a work
bench.

Remove the engine from the frame in
the following manner:

I. Run the engine until its normal op-
erating temperature is reached, then drain
the oil.

2. Remove the battery covers from
both sides, then disconnect the battery ca-
bles.

3. Disconnect the speedometer cable
from the transmission housing.

4. Remove the tank, seat, and battery,
then remove the battery support plate.

5. Disconnect the t]]rott1|t" and choke
cables at the carburetors, or remove the
carburetors and position them out of the
way as indicated in the accompanying il-
lustration.

6. Disconnect the clutch, starter, and
neutral indicator cables from their‘mount-
ing positions on the engine.

7. Disconnect and remove the ignition

Removing the engine and transmission from the frame
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coil, distributor cap, spark plug leads, and
the distributor rotor.

8. Remove the generator covers, gener-
ator belt guard, and the generator unit. It
1s not entirely necessary to remove the
generator; it may be repositioned as in the
accompanying illustration to gain suffi-
cient clearance.

9. Remove the exhaust system.

10. Block the engine to keep it from fall-
ing out of the frame, then remove the bolts
which secure the engine-transmission as-
sembly to the frame. Remove the engine
by slipping it forward, tilting it to the
right, and lifting it out of the frame, At
this point the engine should be thoroughly
cleaned and degreased before any further

isassembling is carried out.

NOTE: Removing the engine should be

done by .at least two people to avoid

dropping it; also, it is pretty heavy and
you probably won’t be able to handle it
yourself.

11. Installing the engine is merely a re-
ve.rsal of the removal process. Make sure
you replenish the oil supply and readjust
the various systems as necessary.

Top End Service

CYLINDER HEAD

Removal and Disassembly

1. Remove the spark plug leads and
plugs, then disconnect the cylinder head
lubrication pipe.

2. Remove the rocker cover securing
screws, rocker covers, and cover gaskets. If
the cover is reluctant to leave its seat, tap
it gently with a hammer and wood block.

AUTION: Do not attempt to pry the
cover off or it will probably never be oil
tight again.

3. Remove the rocker spindle bolts and
washers, then remove the rocker arm spin-
dles, rocker arms, and the rocker arm
springs and washers. The tappet adjusting
screw and locknut may be removed from
the rockers.

NOTE: It is a good practice to lay all

the components out on a clean surface

in the order in which they are removed.

Do not mix parts from the different as-

semblies,

Removing the rocker spindles

4. Remove the push rods, keeping them
separate for installation in their original
locations.

5. Remove the rocker arms support by
removing the four long and two short bolts
which secure the support to the head, the
head to the cylinder, and the cylinder to
the crankcase.

NOTE: If you wish to remove the intake

manifold, do so before the cylinder se-

curing studs are removed.

6. Lift the cylinder head off of the cylin-
der and remove the head gasket. Tap the
side of the head gently with a hammer and
wood block to free it if necessary.

7. Remove the valves by compressing
the valve springs with either the factory
tool (No. 60907200 which is indicated by
No. 7 in the accompanying illustration), or
a suitable valve spring compressor. With

Removing the valves with the special tool
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the spring compressed, remove the keepers
then remove the compressor and complete
the disassembly.

8. The valve guides may be removed by
drifting them out with a suitable drift.

NOTE: Do not remove valve guides un-

less they must be replaced. Consult the

following “Inspection and Repair” sec-
tion for additional information.
Inspection and Repair

1. Clean all parts, other than the
rocker cover gasket, in a suitable solvent
and blow: them dry. Although replacing
the giis-ket is the recommended procedure,
it is possible to clean the gasket with gaso-
line, but do not allow it to become satu-
rated.

2. Remove any carbon deposits which
may have formed on the cylinder head or
piston assemblies. Carbon deposits can be
softened with a decarbonizing solvent and
scraped off with a blunt instrument such
as a butter knife. Do not use a caustic
soda solution to clean aluminum parts.
"Avoid gouging the piston crown or remov-
‘ing any metal. It is not necessary to re-
.§tore the components to a like-new condi-
‘tion. Periodically, as you work, wipe the
surface clean with a clean rag soaked in
clean solvent. If this is done with the cyl-
inder still in place, you can catch the car-
bon flakes by pressing a line of grease
“around the piston on top of the rings. Ro-
tating the piston will leave the grease ring
with the carbon trapped in it on the cylin-
der, and’ it can then be wiped out. The
cylinder head assemblies should be disas-
sembled before ‘being decarbonized so
you'll have to disassemble the valves to
clean them up even if they don’t need a
valve job.

3. Inspect the cylinder head for warp-
age on the gasket surface by laying a
straightedge~across the head and measur-
ing the distance between the straightedge
and the gasket surface with feeler gauges.
If the clearance exceeds 0.05 mm (0.002 in.)
the head must be lapped or replaced to
avoid blowing head gaskets and to prevent
oil leaks. Repair the head in the foﬂowing
manner:

a. Place a sheet of fine grit emery

Eaper on a flat surface and move the

ead around in a figure-eight motion

while applying mild pressure. It is better
to work slowly with mild pressure than

quickly with heavy pressure. Don’t re-
move any more metal than is necessary.
b. An alternative method is to use a
piece of glass and a fine valve grinding
compound instead of the emery paper.
¢. Check the results with Prussian
blue or red lead. To do this, lay out
some very fine sandpaper on a flat sur-
face. Coat the gasket surface of the head
with the dye and allow it to dry. Move
the head very gently over the sandp?er
just long enough to remove the dye,
then look at the gasket surface. If the
head is flat all of the dye will have been
removed. If there is still dye on the
head, repeat the process or turn the job
over to your dealer.
CAUTION: Do not remove excessive
amounts of metal from the gasket sur-
face. If the operation is not done cor-
rectly the head will have to be milled
and this may result in a raised compres-
sion ratio in that cylinder. This must be
corrected for in the omosite cylinder. If
the lapping process fails to correct leaks,
check the cylinder gasket surface for flat-
ness and lap it too, if necessary.

4. Inspect the valves for a burned,
bent, scored, pitted, or otherwise damaged
condition anc‘j replace them as necessary.
Measure the valve stem diameter and re-

lace the valve if not within its serviceable
imits of 7.982-7.987 mm (0.3138-0.3142
in.) for the inlet valve, and 7.965-7.980
mm (0.3136-0.3142 in.) for the exhaust
valve. These figures apply to all of the
models covered in this guide.

NOTE: If this operation is beyonddyour

abilities, take the disassembled and de-

carbonized head assembly and the spec-

ifications to any 1 alified machinist and

let him do the job. The cost when done

O 7987

1887 §

38 34
38.5 A a *254 {5 346
384 344

Valve stem, guide, and seat dimensions (V700)
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in this manner is nominal. Don’t forget
to bring new keepers with you because,
for safety’s sake, you don't want the
head assembled with the old ones.

5. Inspect the condition of the valve
face contact area and the valve seat for a
pitted, burned, or otherwise damaged con-
dition. If the valve is burned, worn, or
damaged it must be replaced. The valve
seat may be cut to restore it to its in-
tended dimensions which are as follows:

a. V700:

inlet valve 60°25 =15’

exhaust valve 45°25'+15'

b. V750 and V850:

inlet valve 45°30' =5

exhaust valve 45°30' x5

() 7987 72980 8
7972 2.965
18022
4 8000
14064
40 = 14075 _35
45°30:5'
408 4 £ 358
41.0 36.0

Valve stem, guide, and seat dimensions (V750 and
VB50)

The valve face must also be cut to these
specifications and this can be done by
placing them in a lathe and spinning them
against a cutter set at the appropriate
angle. Cut inlet valve faces at an angle of
60°25 + 15, and exhaust valve faces at
45°25'+ 15" for all of the models covered
in this guide. The minimum diameter of
the valve face contact area is 0.8 mm
(0.0315 in.). If, after grinding the valve,
the edges are rough, smooth them out on a
grinding wheel, but avoid removing exces-
sive amounts of metal.

NOTE: Whenever you cut valve seats

you change the distance from the seat to

the valve keepers and this means that
the spring will be too short. If the com-
pressed length of the valve spring is not

within its limits of 37-38 mm

(1.456-1.496 in.), and you are sure it's

not because the spring is worn and

Sii%htly collapsed, sTim the spring by in-
stalling suitable washers between the

Refacing a valve

bottom valve spring collar and the sur-

face of the cylinder head.

6. If the seat has just been cut, or if the
seat looks all right and you just want to en-
sure a good seal between the seat and
valve, lap the valves in at this time in the
following manner:

a. Lightly oil the valve stem and in-
sert it in the guide.

b. Apply a light coat of lapping com-
pound to the seat. It is best to apply a
few evenly spaced daubs rather than a
random application.

c. Slip a gas line over the valve stem
and rotate it back and forth in your
hands while applying mild pressure
against the seat by pulling on the gas
line.

d. Clean the seat area when smooth,
and assemble the valve. Pour some gas
into the spring side of the head and
allow the head to sit. If there is no leak-
age through the seat after a few minutes,
the lapping has been successful.

7. Measure the clearance between the
valve stem and guide with a dial indicator,
then measure the diameter of the stem
with a micrometer in several places-along
the stem. The valve stem should be of the
same diameter all along its length and
should be replaced if uneven (consult Step
4 of this section). If the stem is within
specifications and the clearance between
the stem and guide is excessive, the guide
must be replaced. The inside diameter of
the guide should be within 8.000-8.022
mm (0.3149-0.3158 in.) for both the inlet
and exhaust valves. The clearances be-
tween the stem and guide for the inlet
valve should be within 0.013-0.050 mm
(0.0005-0.0019 in.), and the clearances for
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the exhaust valve should be within
0.020-0.057 mm (0.0008-0.0022 in.).

8. If the valve guide must be replaced,
do so in the following manner:

a. Remove the guide by drifting the
valve out with a suitable drift. Heating
the head to about 200° F. will loosen
the guide slightly and facilitate its re-
moval.

Drifting out a valve guide

by Lubricate the new guide and care-
fully# drift it into place. Again, heating
the head will make the job easier. -

: ;

Installing a valve guide

c. Ream the newly installed guide
with a suitably sized reamer, to make
sure it hasn’t collapsed slightly inside.
Take care not to deform the guide and
oil the reamer lightly when it encounters
interference. Remove metal chips as
soon as they occur and always continue
to rotate the reamer when removing or
installing it. The condition of the valve

seat should be carefully inspected as it
may need attention if you were kind of
sloppy ‘while installing the guide.

Reaming out a newly installed guide

9. Inspect the valve springs for a worn,
pitted, collapsed, or otherwise damaged
condition and replace them as necessary.
The spring tension can be checked on a
suitable tester, which you probably won't
have access to, so either take the springs
to your dealer for testing, visually compare
them to new ones, or replace them.

NOTE: Valve springs should always be

replaced in complete sets.

The correct valve spring tensions are as
follows:

V700:

With the valve in its CLOSED position,
the spring tension should be 72+2% Ibs
(33+=2% kg) and the spring should com-
press to 37 mm (1.456 in.).

Valve spring dimensions (V700)

With the valve in its OPEN position,
the spring tension should be 132x£2% lbs
(60%£2% kg) and the spring should com-
press to 28 mm (1.024 in.).
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V750 and V850 (external spring):

With the valve in its CLOSED position,
the spring tension should be 65+3% Ibs
(29.5=3% kg) and the spring should com-
press to 36 mm (1.417 in.),

With the valve in its OPEN position, the
spring tension should be 100=3% Ibs
(45.5£3% kg) and the spring should com-
press to 27 mm (1.063 in.).

K295
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V750 and V850 (internal spring):

With the valve in its CLOSED position,
the spring tension should be 37+3% Ibs
(16.7£3% kg) and the spring should
compress to 31 mm (1.220 in.).
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With the valve in its OPEN position, the
spring tension should be 60+4% Ibs
(27.4+4% kg) and the spring should
compress to 22 mm (0.866 in.).
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Rocker arm and spindle dimensions
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10+ Inspect the rocker arms and spindles
for signs of wear, pitting, other damage, or
excessive side play between the rockers
and their s incr]es. and replace them as
necessary. If the tappet adjusters are dam-
aged, they may be replaced independently
of the rockers, and bushings are available
to replace those in the rockers. The follow-
ing are useful specifications:

stall the nuts and F}.,ighten them down
finger tight. Secure the nuts progressively
in the order shown in the accompanying
illustration to a specified torque of 27.48 ft
Ibs (3.8 kg m).
CAUTION: Failure to secure the nuts
progressively or tightening them exces-
sively may result in a warped cylinder
headyor a damaged head gasket. Failure

1/D of Rocker Arm Bushing
( After Pressing-in and Machining)

Diameter of
Rocker Arm Spindle

Fitting Clearance

15.032-15.059 mm
(0.5918-0.5929 in. )

14.983-14.994 mm
(0.5899-0.5903 in.)

0.038-0.076 mm
(0.0015-0.0029 in. )

CAUTION: The contact surfaces must

be mirror polished. :

11. Inspect the rocker arms support and
répind]es for signs of wear, scoring, or other

lamage and replace the necessary compo-

nents. Check for a smooth operation of the
rocker on the spindle and either replace or
turn ‘down the damaged parts until they
_’ﬁp@rafe}%iﬁégjtﬁly. If there is excessive side
play between the rocker,and spindle, they
:mustshe replaced. |
{7712 Inspect the remaining hardware,
‘washefs; E:ad gasket, etc. for signs of wear”
‘or damage and replace them das necessary.

Assembly and Installation

1. Assembly is in the reverse order of
disassembly. New head gaskets and valve
keepers should be used for sure and any
other gaskets whose condition seems ques-
tionable should also be replaced. Lightly
lubricate all parts as they are installed.

2. Place a new head gasket between the
cylinder and cylinder head, taking care to
correctly align all oil hole passages in the
cylinder and gasket.

NOTE: Although it is not recommended
specifically by the manufacturer, a [cith
coating of gasket sealer may be used at
your own discretion. If you do this,
make absolutely sure that none of the oil
passages become blocked and that none
of the sealer gets in the cylinder.

3. Position the cylinder head, with the
valves already assembled, on the cylinder
mounting studs, insert the pushrods in
their original locations, then slip the
rocker arms support over the studlz; and
into place.

4. Place washers over the studs, then in-

to secure the nuts to their correct torque
setting may result in loss of compression
or oil leakage.

5. Position the rocker arm assemblies on
the support, then insert the rocker arm
spindles through the rocker arms, taking
care to keep the washers and springs in
their correct locations, and secure the
spindles in position by installing and se-
curing the rocker spindle bolts through the
rocker support and the appropriate mount-
ing holes in the spindle. It may be neces-
sary to use a punch as an aid in installing
the spindles. :

6. Position a new rocker cover gasket
between the head and the cover, then se-
cure the cover mounting screws in a
crossed sequence.

7. Connect the cylinder head lubrication
pipe, then mount and secure the inlet
manifold r'gducing bushing, manifold seal-
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ing gasket, and the manifold to the head.

8. Complete the assembly procedures in
the reverse order of disassembly. The en-
gine should be spun over several times to
lubricate the top end before it is started.

CYLINDER AND PISTON ASSEMBLY

Disassembly

1. Remove, but do not disassemble, the
cylinder head as described in the cylinder
head “Removal and Disassembly” section.

2. Rotate the engine to TDC on the cyl-
inder on which you are working, then
carefully lift the cylinder off of the piston,
and remove the cylinder base gaskef.

NOTE: As soon as there is cient
clearance, a clean oil soaked rag should
be placed between the cylinder and
crankcase to prevent any foreign objects,
such as pieces of broken rings, from fall-
ing into the crankcase. This rag should
be kept in position as long as the crank-
case is vulnerable.

3. Remove the piston pin circlips by
prying them out with a pointed instru-
ment, then press out the pin using either
the factory tool (No. 26907800, for the
V700 and V750, which is indicated by No.
17 in the accompanying illustration, or by
No. 13907860 for the V850) or a suitable
drift, then remowe the piston.

CAUTION: To avoid deforming the con-
necting rod, hold it steady whii: drifting
out the pin. Applying heat to the piston
crown with an iron or hot towels will
make it easier.

Removing the piston pin

4. Remove the piston rings with a ring
expander or by hand. Take care to avoid
damaging the piston.

Inspection and Repair

1. Clean all parts, other than the gas-
kets, in a suitable solvent and blow them
dry. Make sure the oil passages are clear.
Thoroughly decarbonize the piston and
cylinder assemblies. The piston ring
grooves can be easily decarbonized with a
piece of broken piston ring.

2. Inspect all parts for signs of excessive
wear or damage and replace them as nec-
essary. 14

3. Measure the cylinder in at least three
places along the piston’s path using an in-
side micrometer. After the measurement
for each position is taken, rotate the mi-
crometer 180° to make sure you've gotten
the most accurate measurement possible. If
the cylinder is scored or ovalized in ex-
cess of 0.10 mm (0.00394 in.), the 1 i

us At WL [

Checking the cylinder bore for wear

must be replaced. The sizes of the avail-
able liners which may be used are indi-
cated in the accompanying illustrations for
each of the models covered in this guide.
Various pistons and rings, which must be
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used in conjunction with the appropriate

Class A Class B Class C
cylinder class, are available for each of the — 4 .
cylinder diameters listed in the following  y759
charts: 83.000 mm 83.006 mm 83.012 mm

(3.2677 in.) (3.2679 in.) (3.2681 in.)
83.006 mm 83.012 mm 83.018 mm
Class A Class B Class C (3.2679 in.) (3.2681 in.) (3.2683 in. )
V700 V850
80.000 mm 80.006 mm 80.012 mm 83.000 mm 83.006 mm 83.012 mm
(3.14963 in.) (3.14987 in.) (3.15010 in. ) (3.2677 in.) (3.2679 in.) (3.2681 in.)
80.006 mm 80.012 mm 80.018 mm 83.008 mm 83.012 mm 83.018 mm
(3.14987 in.) (3.15010 in.) (3.15034 in.) (3.2679 in.) -(3.2681 in.) (3.2683 in.)
80,000+80018
[ \ ""'"_:; 9\;‘;&;. W
1#Misuraz.
79600+79.650
R 79700:79750
Misuraz. £ L
SV —_— - 79.922:79940
Z ) 4 L"'m ( 79.970+79.988
Z ezionatura 370+
g 79100i79150  i=toslezionaturs
IMisuraz, [ 79.940+79.958
= 185
Cylinder and piston dimensions (V700)
83.000+83.018
Sk 82600+82.650 Marchio
Wit 94 Misuraz. per Selezionatura
N 2700:82750
3N / : 82.000:82100
RN = 5/ /8210082150
S oMisuras, o 82026182946
e ¢ Selezionatura 82958-82976
.\‘ o
.‘\ wn
A ™
3
. . 82928+82.946
3*Misuraz.

Cylinder and piston dimensions (V750)
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% 83.000-83.018

T TN
N . \\\"—\‘"\“\“\"\"':3
\\§§; 1st Measurement :ES“Q}\'C::
\\\: NS ERARR ]
BB AR AN
NAy NAN A A T
SN TNy
LNy o
IV }t\\
N RN ®82.600+82.650
o e Pahay
N PIA: @ 75.000:75.200
?\i‘ t\\b\
NN NAS Y © 70
1\!}~ R I |
N 2nd Measurement \'\%\\\\ ]
NREe NN == Z
NNA DA RN K
4 N } ]
1
a4

A
[

A

® az.monz.?soJ‘"T - :
% 82.000:82.100] [ .

wans | [ €D

82974+-82992

3rd Measuremen!

o
.".' "

i Height where“selection of

A
W pLiete @l awater ts mansa il

Cylinder and piston dimensions (V850)

The liners can be removed by boiling
the cylinder in oil to expand the cylinder
away from the liner. Tapping the heated
assembly should loosen the liner which
should then slip out. The new liner can
then be carefully pressed into the cylinder.
If this sounds like too much hass{::, take
the cylinder and new liner to your local
dealer and let him do it or have him sug-
gest someone who can do it. The piston to
be used with the new liner should be se-
lected after the liner is installed.

NOTE: Although it is not recommended

by the factory, Volkswagen r?lucement

liners and pistons may be used as a tem-
porary measure in case of emergency.

4. Measure the pistons in the locations
shown in the accompanying illustrations.
If the clearances are beyond the limits
specified in the illustrations, the piston
must be replaced along with the cylinder
liner. In all cases, the piston and liner
must be compatible and the piston’s ovali-
zation as measured at a point perpendicu-
lar to the piston pin holes and at the
height indicated in the illustration (18.5
mm for the V700, 35 mm for the V750, and
20 mm for the V850) must be at least
0.055-0.065 mm (0.0021-0.0025 in.) less
than the selected size. The available pis-
tons are listed in the following charts: Measuring the piston diameter
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Class A Ci'.c;a B Class C Class A Class B Class C
V700 ' V70 o
79,952 mm 79.958 mm 79.964 mm 82.964 mm 82,970 mm 82,976 mm
(3.14774 in. ). (3:14798 in,) (3.14821.in,) (3.2262 in.) (3.2264 in.) (3.2266 in. )
. 79958 mm $ 79964 mm . 79970 mm . '
' (3.14798 in.) (3.14821 in.} (3.148451n.) ©  yg50
; = - 82.968 mm 82.974 mm §2.980 mm
V750 . t (3.2664in.) ©  (3.2666in.) (3.2668 in. )
gl i, ; ' ¢ sz 82,974 mm " 82,980 mm 82.986 mm
82958 mm - 8296dmm ¢ - 82970 mm (3.2666 in. ) (3.2668 in.) ¢3.2671 in.)
(3.2260 in.) - ( 3,2262 in.) { 3:_2264 in) ) :
' 202
) 2.04
252
254
» DO, ///__\

U
Y AN Y
TAAY
e A
b >

3 oy

T O

4 s a

4978+4,990

E‘istor_l)-}-:limen.sions (V700)

RO {4552 == ) y
2 . 79970
: 2 : !T. ige[e';;ionarur:gx 79952
0254049 - . l“~u T f i 1l
202 13390 '
4.04 3378 185

Stampigliato freccia e

(7 ansagy fA78°2990

dicifura "scarico. (sca)

2 T 97811990
¥ - A 0.3:045: :
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. 22001:22.006
© 1 .025:040 |
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Piston dimensions (V850)
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5. Weigh the two pistons which are to
be used. If the difference is in excess of
1.5 g., the heavier of the two should be
lightly and evenly filed along the bottom
edge of its skirt. Remove any burrs which
may have been formed by gently sanding
with fine emery cloth.

ik JiiN P

]
L)

Balancing the pistons

- 6. Measure the vertical clearance be-
tween the new piston rings which are to
be fitted and the ring grooves in the pis-
ton. If the clearance for any of the grooves
exceeds the limits of 0.030-0.062 mm
(0.001-0.0024 in.), the piston must be re-
placed.

Checking ring-to-piston-side clearance

7. Measure the end gap on each of the
rings to be fitted. The measurement can'be
made with feeler gauges, when the ring is
inserted -in ‘the cylinder; just below its lip.
The end gap for piston compression rings
is 0.30-0.45 mm (0.012-0.018 in.), and the
gap for the oil scraper rings is 0.25-0.40
mm ~(0.010-0.016 in.). Correct the gap if
necessary by filing one end of the ring.
Make sure you file it evenly and finish it so
it's smooth and straight across.

Checking ring end gap

8. Inspect the piston pin for signs of
wear, scoring, pitting, or other damage
and replace it as necessary. The pin is a
press fit and the negative allowance be-
tween it and the piston pin hole is 0.001
mm (0.00004 in.) for the V700 and V750,
and 0.004 mm (0.00015 in.) for the V850.
The cerrect specifications for the piston
pin hole can be found in the illustrations
of the pistons found in Step No. 4.

Assembly and Installation

1. Assembly is basically in the reverse
order of disassembly.

2. Install the piston rings on the pistons
by using a ring expander or do it by hand
taking care not -to damage the piston.
Make sure they will rotate smoothly
around the piston, then stagger their end
gags every 90°. -

. Install the pistons on the connecting
rods; use the same tooltwhich you used to
remove the i:istcm pin to secure it, then in-
stall a new pair of circlips by using snap-
ring plieg’s. .

NOTE: As an aid in installation, the

piston should be heated and well

lubricated and the piston pin holes

should be heated to about 140° in a

‘bath of oil. Secure the connecting rod to

avoid damaging it or the big end bear-

me, . *
4. Position the cylinder base gasket on
the cylinder. The mating -surfaces of the
cylinc{er and crankcase must be perfectly
elean:
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5. Start the cylinder on the mounting
studs, then carefully bring it down over
the piston, taking care to avoid damaging
the piston rings. Thoroughly lubricate the
cylinder bore and the piston assembly as
an aid in installation. A ring compressor (a
suitably sized hose clamp will work also)
may be used, but you'll probably find it as
easy to use your hands.

NOTE: The rag should remain over the

crankcase until the last moment to pre-

vent any possible pieces of broken ring
from falling into the crankcase cavity.

Bottom End Service

CONNECTING RODS
Small End Bearing
ReEmMovaL anp INsTALLATION

1. Run the engine until its normal oper-
ating temperature is reached, then drain
the oil. This job may be done with the en-
gine in or out of the frame, but the oil
must be drained.

2. Remove the cylinder head, cylinder,
and piston assemblies as directed in the
“Top End Service™ section.

3. Remove the crankcase sump pan,

then unbolt the bottom half of the con-

necting rod after bending back the locking
tab of the lockwashers and remove it ans
the lower bearing shell.

4. Pull the connecting rod up and out of
the crankcase. The big end bearing is a
Flain bearing in two half shells, so don’t
orget to remove the top shell if it hasnt
fallen out.

NOTE: Connecting rod assemblies must

be kept separate for reassembly in their

original positions.

5. Secure the connecting rod in a wood
jawed vise, then remove the small end
bearing by drifting it free with a suitable
drift ﬂgit appears to be marked, scored, or
excessively worn.

6. Replace the bearing by pressing it in,
then drill through the oil passage in the
connecting rod with a suitable drill. Ream
the bearing out with a suitable reamer
until you arrive at a perfectly rounded in-
side diameter of 22.020-22.041 mm
(0.8669-0.9678 in.).

Reaming the small end bearing to size

A »

o

Q
a O
&

Connecting rod assembly
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1l
Yy 25000 | ]
22.020
! 22.041
25.030
r 25.050
1 22.001 1.534
22.006 1.543
| 47130
47142

Connecting rod dimensions

7. Reinstall the connecting rod on the
crankshaft as directed in the “Connecting
Rod Installation” section, then complete
the assembly in the reverse order of disas-
sembly. Don't forget to replace the sump
pan gasket and refill the sump with oil.

NOTE: The diameter of the piston pin

should be 22.001-22.006 mm (0.8662—

0.8663 in.) and the clearance between

the pin and the small end bearing

should be 0.014-0.040 mm (0.0005-

0.0015 in.). Replace the pin at this time

if necessary.

Big End Bearing

ReEMovaL AND INSTALLATION

1. Run the engine until its normal oper-
ating temperature is reached, then drain
the sump and remove the sump pan.

2. Remove the nuts and lockwashers
which secure the bottom halves of the con-
necting rod together and then remove the

bottom half of the rod and the lower bear-
ing shell.

3. Remove the two bolts which secure
the connecting rod halves together, taking
care not to scratch the crankshaft journal,
then carefully push the connecting rod up
until the upper bearing half is free for re-
moval.

4. Replace the big end bearing while in-
stalling the connecting rod on the crank-
shaft as described in the “Connecting Rod
Installation” section, then complete the
reassembly in the reverse order of disas-
sembly. Be sure to replace the sump pan
gasket and refill the sump with oil.

Connecting Rod Installation

1. Make sure that the rod is perfectl
straight. The axes of the big and smaﬁ
bearing holes must be parallel to each
other. If the rod is bent slightly, but shows
no signs of fatigue or other damage, it may
be bent back as indicated in the accom-
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panying illustration. The rod ihust not be
bent more than 0.03 mm. (0.00118 in.)
when measured at a point 200 mm (7.874
in.) from the big end bearing hole.
NOTE: When bending the rod, make
sure the jaws of the vise are wood or use
some other means of protecting the rod.

Straightening a connecting rod

2. Weigh the two connecting rods in
their completely assembled form (ie., in-
cluding big and small end bearings, nuts,
bolts, and lockwashers). The weig%lt of an
assembled ‘rod should be, 560+10 g (1 1b
3% oz) and the maximum’ permissible dif-
ference is 3 g (46 grains). If the difference
is greater, you should get a rod to match

one or the other or try to file off some of
the material from the heavier one; how-
ever, matching is a better idea than filing.

Balancing the connecting rods

3. Select new big end bearings to fit the
crankshaft journal. Be careful to avoid
scratching the crankshaft while measuring
it with your caliper or micrometer. The
following charts list the oversize bearings
available to fit an undersize crankshaft. If
the crankshaft must be ground to remove
score marks or to make the available bear-
ings fit it, remove it as described in the
“Crankshaft” section and have your local
dealer or a qualified machinist match the
rods and bearings to it.

NOTE: Even if a crankshaft is only

slightly scored or marked, it must be re-

ground before it is put back into service
or a violent failure may occur.

Big End Bearings Inside Diameter:

. Ouversize

“Original 0.254 mm 0.508 mm 0.762 mm 1.016 mm

Thickness (0.010 in.) (0.020 in,) (0.030 in,) (0.040 in,) -
1.534-1.543 mm 1.661-1.670 mm 1.788-1.797 mm  1.915-1.924 mm 2.042-2,051 mm
(0.06039-0.06074 in.) (0.06539-0.065748 in.) (0.07-0.07074 in.) (0.07539-0.07574 in.) (0.08039-0.08074 in.)

Crankshaft Journal Outside Diameter:
Undersize

Original 0.254 mm 0.508 mm 0.762 mm 1.016 mm

Diameter (0.010 in.) (0.020 in.) (0.030 in.) (0.040 in.)
44.013—44.033 mm 43,759-43.779 mm 43.505-43.525 mm 43.251-43.271 mm 42.997-43.017 mm
(1.7328-1.7336 in.) (1.7228-1,7236 in.) (1.7128-1,7136 in.) (1.7028-1.7036 in.) (1.6928-1.6936 in.)
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4. Temporarily secure the connecting  (0.000433-0.0024 in.). This is best mea-
rods on the crankshaft journal. The oil sured with a dial indicator and is cor-
passages (A) on the big end must be fac-  rected by installing larger bearings.

ing upward for the left hand cylinder’s rod 6. Make sure that the connecting rod-
and facing downward for the right hand  to-crankshaft journal side clearance is
cylinder’s rod. When the bottom cap is within the specified limits of 0.3-0.5 mm
fitted, it should be done so the numbers (0.0118-0.0196 in.). This is best measured
marked on the side of the top and bottom with feeler gauges and is usually corrected
halves are aligned. by grinding the journal down to the next
undersize and then compensating by in-
stalling the appropriate oversize bearings.

Connecting rod correctly assembled

5. Make sure that the bearing-to-crank-
shaft journal lateral play is within the
specified limits of 0.011-0.061 mm

Checking lateral play Securing the connecting rods
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7. When you are satisfied with the way
the rods fit on the crankshaft, torque the
nuts to 25.31 ft Ibs (3.500 kg m), then bend
the locking tab up against a flat side of the
nut. If you wish, a small-amount of thread
sealer may be used.

TIMING CHEST

Dis asseml:-ulf

1 Rem’bve the engine from the frame as
directed in thO,iEnguw Removal and Dis-
af®embly” sectipn.

2. Remgye, ¢, the generator belt cover and
belt. The belt can be removed by with-
drawing the three bolts which secure the
outer half of the driving pulley.

3. Secure the clutch assembly with the
special tool (No. 12911801) or a suitable
substitute, then remove the nut which se-
cures the inner -half of the generator driv-
ing pulley and remove the pulley half.
Then mount either the special tool (No.
12905300 which is indicated by No. 24 in
‘he ac.c.om’pgnymg illustration), or a suit-
ible substitute, to the pulley hub and re-
move the crankshaft nut.

Removing the pulley hub

4. Remove the screws which secure the
timing cover to the crankcase, then remove
the cover. Tap the cover !%ently with a
wood block and hammer to break its seal,
if necessary. Remove the seal ring from the
cover if necessary. ”

5. Remove the cam wheel securing nut,
then remove the cam wheel. The clutch
shou -still be secured as directed in Step

by the special tool (16).

6 quovo the oil pump gear from its

Pered shaft with the pump gear puller
(No. 32906302 which is indicated by No.
15 in the accompanying illustration) or a

Pulling t{u‘é oil é“mP gear

suitable subst:tute The clutch must, be se-
cured by the special tool (16).. %

7. Remove the crankshaft nmﬂg ‘gear
from the end of the crankshaft. The gear is
a keyed on press fit and must be pulled
with a suitable puller.
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Inspection and Repair

1. Clean all parts other than gaskets and
rubber seals in a suitable solvent, then
blow them dry.

2. Inspect all parts for signs of wear or
damage and replace them as necessary.
The gear teeth must be in good condition
and gears which mesh together.must be re-

laced in sets. ?

3. Woodruff keys, gaskets, and rubber
seals should all be replaced as these are
short-life items.

4. Inspect the generator belt for signs of
wear, cracking, or other damage and re-

place it at this time if necessary.
#

Assembly

1. Assembly is in the reverse order of dis-

-assembly.
~+ 2. Consult the “Valve Timing” section
for instructions on installing the three tim-
ing chest gears.

¢ 3. When installing the timing cover,
some provision must be made to protect
the seal ﬁﬁg‘.‘j‘his is easily done by using
‘the special tool (No. 12908300 which is in-
dicated by No. 22 in the accompanying il-
lustration). =

Installing the timing cover

4. Install and adjust the generator belt
as described in the “Maintenance” chapter,
then tune the engine, if necessary, as di-
rected in thg *Tune-Up” chapter.

5. Install’the engine in the frame as de-
scribed in the#“Engine Removal and In-
stallation” se}ﬁx
crankcase oil §upply.

on, then replenish the ®

CLUTCH

Disassembly

1. Remove the engine as directed in the
“Engine and Transmission” section, or re-
move the engine mounting hardware, dis-
connect the transmission, and slide the en-
gine forward as far as it will move in the
rame. Removing the engine will make the
job go easier.

2. Secure the starter ring gear using ei-
ther the factory tool (No. 12911801 which
is indicated by No. 16 in the accompany-
ing illustration) or a suitable substitute.
Remove the bolts which secure the ring

__gear to the flywheel, then remove the

clutch assembly.
NOTE: The bolts must be removed
evenly in a crossed pattern to avoid de-
forming the pressure plate.

Removing the starter ring gear ,;' .

3. Remove the eight bolts WhichI secure
the flywheel, which serves as a clutch hub
to the crankshaft, and remove the flywheel.
It is not necéssary to remove the flywheel
unless it is obviously damaged.

4. The release mechanism may bé disas-
sembled if so desired.

Inspection and Repair

1.- Clean all parts other than the friction
plates in a suitable solvent,~then blow
them dry. -

2. Inspect the clutch springs for a worn,
damaged, or collapsed condition and re--
place them, as a set, if necessary. The"_
springs should be pressure tested to check
their efficiency; this can be carried out by
your local dealer. If, however,sthe neces-
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Removing the‘ﬂy'wheql {from the crankshatt

sary test equipment is not availabie, com-
are them with new springs and replace

them if their condition seems doubtful.

The folowing are the necessary test speci-

‘fications:

V700: _ :

With the spring compressed to. 20 mm
(07874 in.), the load should be 16+10%
kg (35.27+10% lbs). , ° ’

.. With the. spring compi#ssed to 17 mm,
(0:6692 in.), the load should be 24+ 10%
kg (52.9+10% Ibs). '

27970+ gB.OOO

17

_ Clutch spring dimensions (V700)
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V750 and V850:
- With the spring compressed to 20 mm
(0.7874 in.), the load should be 21%+25%
kg (46.3£25% Ibs).

Clutch spring dimensions (V750 and V850)

With the,i pring compressed to 17 mm
(0.6692 in.),.“the load should be within
28.7-29.7 kg (64.6-66.8 Ibs).

3. Inspect the pressure plate for signs of
wear, cracks, warpage, cracked or chipped
teeth; or other damage and replace 1t as
uecesSary

4. Inspect the starter ring gear for signs
of wear, warpage, cracked or chipped
teeth, or other damage=and replace it as
necessary.

5. Inspect the driven plates for signs of
wear,
grease impregnation, or other damage and
replace them (as a complete set) if neces-
sary. Each™plate should be 8 mm (0.3149
in.) thick as measured at a point on which
there is friction material. and the plates
must be rq.placed if worn down to 7.5 mm
(0.2953 in.).

6. Inspect the drive plates for signs of
wear, scoring, heat damage, chlpged teeth,
warpage, or other damage and replace
thém (as a set) if necessary.

7. Inspect the release mechanism and
cable. for signs of wear or damage and re- -

place the damaged components as neces- -

sary. The mechanism should move
smoothly and easily throughout its range.
Lubricate the assembly with oil or a light
grease.

Assembly

b 1. Assembly is basmaily in the revetse 4

order of d1sassérp’ﬁly

2. Securé the ﬂywheehto the crankshaft
by meanh of bolts and. lockwashers, t.he,ﬂ
torque th¢ bolts down to 25 @ft lbs (3.5

kgm) o R

3. Insert the cluteh: sprmgs _mto them.

“16 in the accompa.ny

tling and assembhng tool.”

scoring, chipped teeth, warpage, -

housings in the fywheel, then mount the
pressure plate so that the punch -marked
tooth on the pressure plate is in alignment
with the arrow marked on the flywheel.

NOTE: There is an arrow on the fly-

wheel which indicates TDC and which

serves as a reference mark for assem-
bling the clutch pressure plate.”

4, Mount the clutch dlsmantllng and as-
sembling tool (No. 12906500 which is indi-
cgted by No. 21 in the accompanying
illustration) on the crankshaft, serewing it

- down enough so the clutch plateémz;nd rmg

gea#can be so positioned that the securing
bolts can be screwed down into the fly-
wheel. The Hywheels motion - must be
blocked by using either tie factory tool
(No. 12911801 which is mdlcated by No,
“ illustration) or a

suitable substitute. R move the disman-:

Securing the starter ri

NOTE: The puqme of theHlisih

and assembling tool is to proper!y-’

the teeth of the plates in the hub so the
bolts will be able to be tumed down

into .the flywheel. A used plate ‘with a

bolt in it can be used instead, or you

could try ta juggle the whole thing by
hand. At any rate don’t forget to align
- the punched tooth and arrow.

" 5. Complete the assembly in the reverse
order of disassembly, then adjust the
clutch and refill the crankcase sump as
necessary.

TI-}E(DWOUT BEARING
REPLACEMENT :

. If your machine has the olderggall-type
tﬁrowout bearing rather than, the newer
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roller type, and you like to hold the clutch
while waiting for the light to change,
you'll probably find it necessary to replace
the bearing sooner or later. The following
information will;make it easy for you to do
the job in a matter of minutes and without
a lot of unnecessary wrenching:

1. Drill a 2 x 3 in. hole in the battery
shelf to make the bearing more accessible.
You'll find this hole also helpful in adjust-
ing the transmission.

NOTE: This is not absolutely necessary

if you aren’t into drilling a hole in your

bt'ge, but it will make the job considera-
bly easier. ‘

2, Disconnect the clutch cable and re-
move the release lever.

3. Remove the bearing components
(parts 17-20 in the exploded illustration)
using either of the following methods:

a. Apply air pressure to the 17 mm
plug located on the left hand front of
the transmission, almost under the left
hand carburetor. There is a small vent
hole in the plug, so applying pressure to
it will cause the bearing to pop out of its
housing.

NOTE: Along with the bearing will

probably be some oil, so be ready to

catch it with a rag.

b. If you don’t have access to an air
pressure source, remove the race by
drawing it out with a magnet until you
can grasp or hook it with something,
The damaged bearing parts can be re-
moved with a magnet too.

CRANKSHAFT AND CAMSHAFT

Removal

1. Remove the engine from the frame as
directed in the “Engine Removal and Dis-
assembly” section. Then remove the dis-
tributor body and gasket by removing the
screws and washers which secure the sup-
port.

2. Remove the cylinder heads as di-
rected in the “Cylinder Head” section.

3. Disassemble the timing chest as de-
scribed in the “Timing Chest” section.

4. Disassemble the clutch as directed in_-.. -
-.'_J'.",g"gaskets, in a suitable solvent; then blow

the “Clutch” section. ]

5. Withdraw the cam tappets from their
tunnels in the crankcase by lowering a
magnet down to them. You may also re-
move them by removing the cylinders as
directed in the “Cylinder and Piston As-

sembly” section and then plucking the tap-
pets off of their seats.

NOTE: Keep the tappets separate for in-

stallation in their original locations.

6. Remove the crankcase sump pan,
then remove the connecting rods and their
big end bearings as directed in the “Big
End Bearing” section.

7. Remove the bolts which secure the
camshaft mounting flange to the crankcase,
then remove the Eange and camshaft.

8. Remove the bolts and lockwashers
which secure the crankshaft timing side
bearing flange to the crankcase, then re-
move the flange complete with the timing
side main bearing. Support the crankshatft
while working on the Hywheel side bear-
mng.

%. Remove the lockwashers and bolts
which secure the flywheel side crankshaft
main bearing flange to the crankcase, then
pull the flange from the case using either
the factory puller (No. 12913600Zwhich is
indicated by No. 19 in the accompanying
illustration) or a suitable substitute. Thg
factory puller presses on the eratikshaft. Ag
you withdraw the flange, bi‘?-'ip"ﬁéparedv to
support the crankshaft, then remov :ﬂ:_t_],'@
crankshaft, %&‘“

Removing the main bearing flange

Inspection and Repair
1. Clean all parts, other than seals and

them dry taking care to blow clear all oil
passages.

2. Inspect all parts for wear or damage
and replace them as necessary. Consult the
various sections dealing with particular
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10.
1041
AL
Y2
13
N4,

16.
17.

Crankshaft
Timing gear and pulley key
Crankshaft plug

_ Connecting rod c/w bushings, bolts, nuts, and lock-

plates con-rod

Small end bushing

Big end bolts nut

Big end bolts lock plate

Big end securing belt

Big end, standard size, half bearing
U/$ 0.254 mm (0.01 in.) half bearing
U/S 0.508 mm (0.02 in.) half bearing
U/5 0.762 mm (0.03 in.) half bearing
U/51.016 mm (0.04 in.) half bearing

Bare piston
Piston ¢/w rings, pin, ond circlip piston
Top piston ring, compressi

Center piston ring, compression
Oil scraper

Qil scraper

Piston pin

+ Circlip

Crankshoft timing and oil pump geor set

Crankshaft gear seal

Generator pulley

Pulley assembly securing screw

Flange-to-camshaft and pulley assembly screw
washer

Pulley securing screws nut

Pulley securing nut washer

Flywheel

Flywheel bolts plate

Flywhee| securing balt

Starter motor ring gear

Ring gear-to-fiywheel washer
Ring gear-to-fiywheel bolt
Camshaft
Camshaft flange
Flange-tocamshaft screw
Camshaft wheel pin
Standard size tappet
ofs 0.05 mm (0.0019 in.) tappet
ofs 0.10 mm (0.0039 in.) tappet
Pushrod

Crankshaft and camshaft assemblies
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component systems for additional informa-
tion.

3. Carefully inspect the crankshaft for
signs of wear, ovalization on bearing
paths, scoring or seizing marks, or other
damage. Slight seizure marks of the bear-
ing surface can be removed with fine

emery paper, but scoring or ovalization
must be corrected by regrinding and then
compensated for with oversize bearings.
Regrinding should be carried out by your
local dealer or a qualified machinist. Here
are the necessary specifications for doing
the job:

/l,a——dk C/MMM_%

M ,OO\.S-’

a. Diameter of ﬂ}’Whee] side main Measuring the flywheel side main bearing journal
bearing surface on crankshaft: surface
Undersize
Original 0.2 mm 0.4 mm 0.6 mm 0.8 mm
Diameter (0.00787 in.) (0.01574 in.) (0.,02362 in.) (0,03149 in.)
53.970 mm 53.770 mm 53.570 mm 53.370 mm 53.170 mm
(2,1248 in.) (2.1169 in.) (2.1090 in.) (2.1013 in. ) (2.0930 in, )
53.951 mm 53.751 mm 53.551 mm 53.351 mm 53.151 mm
(2.1240 in.) (2.1162 in.) (2.1033 in.) (2.1004 in.) (2.0926 in.)

b. Diameter of timing side main bear-
ing surface on crankshaft:

Measuring the timing side main bearing surface

Undersize
Original 0.2 mm 0.4 mm 0.6 mm 0.8 mm
Diameter (0.00787 in.) (0.01574 in.) (0.02362 in.) (0.03149 in))
37.975 mm 37.775 mm 37.575 mm 37.375 mm 37.175 mm
(1.4951in,) (1.4872 in.) (1.4793 in.) (1.4715in.) (1.4636 in.)
37.959 mm 37.759 mm 37.559 mm 37.359 mm 37.159 mm
(1.4944 in.) (1.4866 in.) (1.4787 in.) (1.4707 in.) (1.4629 in.)
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c. Inside diameter of Hywheel side
main bearing:

Undersize i
Original 0.2 mm 0.4 mm 0.6 mm 0.8 mm
Diameter (0.00787 in.) (0.01574 in.) (0.02362 in.) (0,03149 in.)
54.000 mm 53.800 mm 53.600 mm 53.400 mm 53.200 mm
(2.1260 in, ) (2.1171in,) (2.1102 in.) (2.1024 in.) (2.0945 in. )
54.019 mm 53.819 mm 53.619 mm 53.419 mm 53.219 mm
(2.1267 in.) (2.1188 in.) (2.1109 in.) (2.1031 in.) (2.0952 in.)
54.000
54019
1
37975 ﬁ%_a:_?i_ 53970
37953 53851 5!
atr sl LR Lt b ==
7, |
L Y b

Crankshaft and main bearing dimensions

«d, Inside diameter of timing side
main bearing:

Undersize
Original 0.2 mm 0.4 mm 0.6 mm 0.8 mm
Diameter (0.00787 in.) (0,01574 in.) (0.02362 in.) (0.03149 in.)
38.000 mm 37.800 mm 37.600 mm 37.400 mm 37.200 mm
(1.4961 in.) (1.4883 in.) (1.4803 in.) (1.4725in.) (1.5646 in. )
38.016 mm 37.816 mm 37.616 mm 37.416 mm 37.216 mm
( 1.4967 in.) (1.4889 in.) (1.4809 in.) (1.4731 in.) (1,5652 in. )

e. Bearing-to-crankshaft clearances:

Crankshaft—timing side main bearing
clearance must be within 0.025-0.057 mm
(0.00098-0.00224 in.)

Crankshaft—flywheel side main bearing
clearance must be within 0.030-0.068 mm
(0.00118-0.0027 in.)

Crankpin—big end bearing clearance
must be within 0.011-0.061 mm (0.0004—
0.0024 in.)

NOTE: Consult the “Connecting Rod

Installation” section for additionaf{in or-

mation on the available bearings and for

fitting instructions.
f. Check the static balance of the Measuring the crankpin diameter
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crankshaft by applying a weight of

1.586+0.015 Kg (3.50 1bs).

g. When regrinding the crankshaft,
the shoulder relief radiuses for the
crankpin and the flywheel side of the
crankshaft must be restored. The shoul-
ders for the crankpin must be 1.5 mm
(0.059 in.) and for the flywheel side they
must be 3 mm (0.118 in.).

NOTE: Replacement main bearings

come already mounted in their flanges.

4. Inspect the flywheel and timing side
main bearing assemblies for signs of wear,
damage, scoring, or ovalization and re-
place them as necessary.

5. Inspect the seals for signs of wear or
damage to their lips and replace them,
during the assembly process, as necessary.
Even if the seals are only slightly ques-
tionable, they should be replaced.

6. Inspect the camshaft for signs of
wear, pitting, scoring, or other damage, es-
pecially on the lobes and bearing journals,
and replace it as necessary. Slight score
marks can be removed with fine emery
paper. The following specifications will en-
able you to determine when wear necessi-
tates replacing either the cam or the bear-
ings in which it rides:

The flywheel side camshaft bearing is a
plain type bearing which is pressed into
the crankcase and probably will never
have to be replaced. If, however, the bear-
ing becomes worn or damaged it can be
replaced by either reaming, cutting, or
pulling it out of the crankcase, pressing in
a new one and then reaming the new one
to size.

CAUTION: When removing the bush-

ing, especially if you plan to ream or cut

it out, take care not to remove or dam-
age any of the crankcase material.

7. Inspect the tappets for signs of wear,
scoring, or other damage and replace them
as necessary; slight score marks can be re-
moved with fine emery paper. The tap-
pet-camshaft contact area must be per-
fectly smooth or both components will
wear out quickly. The tappets must move
smoothly in their guides with no hesitation
or binding and the guides must not be
scored or worn out of shape. Oversize tap-
pets are available, but if the ide is
scored or deformed, you should consult
your dealer for additional information, un-
less you are qualified to ream out the
guide. The following are some useful spec-“
ifications:

Camshaft Journals Housing in Crankcase Fitting
Diameter Diameter Clearance
Timing side 46.975-47.000 mm 47.025-47.064 mm 0.025-0.089 mm

(1.8494-1.8504 in. )

31.975-32.000 mm

Flywheel side
(1.2588-1.2598 in.)

(1.8511-1.8529 in.)

32,025-32.064 mm
(1.2607-1.2623 in.)

(0.0009-0,0035 in. )

0.025-0.089 mm
(0.0009-0.0035 in. )

47.000
46975

32.000
31975

Camshalft dimensions
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Fitting

1/D of Guides O/D of Tappets Clearance

Original 22.021-22.000 mm 22.000-21.979 mm 0-0.042 mm
(0.8669-0.8661 in.) (0.8661-0,9046 in. ) (0-0.0016 in.)

Oversize 0.05 mm 22.071-22.050 mm 22.050-22.029 mm 0-0.042 mm
(0.0019 in.) (0.8688-0.8680 in. } (0.8680-0.8672 in. ) (0-0.0016 in, )

0.10 mm 22.121-22.100 mm 22.100-22.079 mm 0-0.042 mm
(0.0039 in.) (0.8708-0.8700 in. ) (0.8700-0.8692 in.) (0-0.0016 in. )

=,
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Tappet and guide dimensions

8. Inspect the pushrods for score marks,
warpage, wear, or other damage and re-
place them as necessary. Do not attempt
to repair or straighten them as it's just not
worth it in the long run.

Key for figure on page 63.

10. Crankcase

11. Gear box fixing bolt

12. Gear box fixing bolt

13. Gear box fixing bolt

14. Gear box and starter motor fixing belts washer

15. Gear box fixing bolts nut

16.* Timing side flange ¢/w journal gluring
Timing side (u/s 0.0078 in.) flange c/w journal
bearing
Timing side {uls 0.015 in.) flange ¢/ w journal
bearing
Timing side (u/s 0.023 in.) flange ¢/w journal
bearing
Timing side (u/s 0.031 in.) flange c/w journal
bearing

17. Flange-to-crankease ond timing cover bolt

18. Flange-to-timing cover nuts lock plate

19. Flange securing nut lock plate

20. Flywheel side flange c¢/w main bearing

Reaming a tappet guide to size

9. Inspect the crankcase for signs of
wear or damage, especially at mating sur-
faces, and consult your dealer about any
repairs which may be necessary. The studs
themselves are replaceable separately, and
pressed-in bushings can be pulled or

Flywheel side (u/s 0.0078 in.) fange c/w main
bearing
Flywheel side (u/s 0.015 in.) flonge c¢/w main
bearing
Flywheel side (ufs 0.023 in.) flange c/w main
bearing
Flywheel side (u/s 0.031 in.) flange c/w main
bearing

21. Seal on crankshaft, flywheel side

22. Flange, flywheel side, gasket

23. Flywheel side balt lock plate

24. Timing cover

25, Timing cover seal

26. Short timing cover screw

27. Llong fiming cover screw

28. Timing cover screws, generator belt cover, ond il
sump washer

29. Timing cover gasket

30. Belt cover
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32
. Starter motor retaining belt
34,
3s5.
36.
37.
38.
39.

Belt cover screw
Locating bush

Oil sump

Oil sump gasket

Qil drain plug

Qil drain and filler plug washer

Qil filler plug

Main bearing-to-timing side flange pin

45,

Main bearing-to-flywheel side flange pin

. Oil sump guard plate

Guard plate securing screw

Qil sump screw

Engine c/w clutch, without gearshift
Engine ¢/w clutch, with gearshift

* ¢/ w: complete with
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reamed out, pressed in, and then reamed
to size.

Assembly

1. Assembly is basically in the reverse
order of disassembly. Consult the assembly
sections pertaining te the various compo-
nent systems. As a matter of course, all
gaskets, seals, keys, and valve keepers
should be replaced. All components should
be thoroughly oiled during their installa-
tion and all parts and mating surfaces
should be kept scrupulously clean.

2. Mount and secure the timing side
main bearing flange assembly by means of
the bolts and lockwashers.

3. Install the crankshaft into the timing
side flange, then mount and secure, by
means of the bolts and lockwashers, the
flywheel side fange so the crankshaft is
supported by both main bearings. The lu-
‘brication ducts in the flange must be
aligned with the passages in the crankcase
and the seal in the flange should be pro-
stected during installation by-using either
.the spegial tool (No. 12912000 which is in-
idicated “ine-the accompanying illustration
iby No> 12} or a suitable substitute.
“CAUTION: Failure to protect the seal

jwill probably result in its leaking and
this will cause the dry clutch to become
soil impregnated causing it to slip and
s :
provide generally unsatisfactory perfor-
‘mance.

Mounting the lywheel side main beari'il-_gmﬂange

4. Install the camshaft in its"flywheel
side bearing, then secure the camshaft sup-
port flange to the crankshaft so the cam-
shaft is supported.

5. Install the connecting rods on the

crankshaft as described in the “Connecting
Rod Installation” section. Remember to
bend up the locking tab against a flat on
the nut.

6. Install the oil pump, filter, and LEJipe
assemblies, if they have been removed, as
directed in the “Lubrication” chapter; then
mount and secure the sump pan.

7. Install the piston assemblies as de-
scribed in the "Cy?inder and Piston Assem-
bly” section, install the tappets in their
guides, then mount.the cylinders.

8. Install the cylinder head assembly
as directed in the “Cylinder Head” section,
then slip the Eushrods into place. Do not
secure the rocker box cover as the tappets
will have to be adjusted.

9. Mount the flywheel and clutch as-
semblies on the crankshaft as described in
the “Clutch” section.

10. Assemble the timing chest as di-
rected in the “Timing Chest” section and
set the valve timing correctly as described
in the “Valve Timing” section.

11. Install and adjust the generator belt
as described in the “Maintenance” section.

12. Adjust the tappets as directed in the
“Tune-Up” chapter, then secure the rocker
box covers, tightening the screws in a
cross pattern.

13. Install the spark plugs, oil pressure
gauge cable, and distributor support as-
sembly. Insert the distributor so its teeth
mesh with the gear on the camshaft, then
set the points gap and adjust the timing.

14. Install the engine in the frame as di-
rected in the “Engine Removal and Instal-
lation™ section, then fill the sump with 3%,
quarts of fresh oil.

T.D.C.
£*
INLET
22" OPENING
EXHAUST
CLOSING R
EXHAUST d
OPENING
INLET
CLOSING
.
‘.
B.D.C.

Camshaft Timing
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VALVE TIMING

The inlet valve opens at 24° before top
dead center (BTDC) and closes 58° after
bottom dead center (ABDC); the exhaust
valve opens at 58° before bottom dead
center (BBDC) and closes 22° after top
dead center (ATDC).

With the Engine Removed
From the Frame

1. Adjust the tappets to 0.5 mm (0.0195
in.), to provide an arbitrary wide clear-
ance, either as directed in the “Tune-Up”
section, or by following these simpler pro-
cedures:

a. Rotate the flywheel until its timing
mark is in alignment with the timing
mark scribed on the crankcase. If the
crankcase mark (A) is no longer there,
line the flywheel up with the nub on the

crankcase flange.

Crea L St
Checking the timing

b. The valves on the left-hand cylin-
der are now closed and are ready to be
adjusted.

2. Mount a degree wheel on the fly-
wheel in such a manner that the zero on
the degree wheel, the arrow on the fly-
wheel, and the line on the crankcase are

all aligned. (See (A) on the accompanying
illustration.)

3. Rotate the flywheel 122° (the dis-
tance indicated by (B) in the illustration)
in the direction of normal engine opera-
tion until the exhaust valve of the left-
hand cylinder begins to open.

4. At this point, the only timing gear
which should be installed is the oil pump
gear. Mount the crankshaft timing gear on
the crankshaft, then, using a screwdriver,
rotate the camshaft counterclockwise until
the rocker arm on the exhaust valve of the
left hand cylinder begins to touch the
valve. A special factory tool (No. 12912900
which is indicated by No. 20 in the accom-
panying illustration) is available to rotate
the engine with, but a suitable substitute
may be used. - L

Lining up the timing marks

5. Mount the cam wheel on the cam-
shaft in such a manner that the dowel slots
in the camshaft and cam wheel will align
without necessitating moving the crank or
camshaft. A new key should be used.

NOTE: It is a good idea, when install-
ing new gears, to mark the teeth (B)
which are engaged in the cam wheel
and the crankshaft timing gear, and the
point on the wheel where it is keyed to
the shaft (A), with a daub of paint for
future reference. ' '

6. Adjust the tappets to their correct
specifications.

With the Engine Installed
In the Frame

If it ever becomes necessary to replace
one of the timing gears while the engine is
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.gnted in the frame, it can be easil
th. the special tool (No 12913800
is:indicated by No. 25 in the accom-

gctory If you don’t have access to this'
ol dnd can't fabricate one to do its qh
Al ve to pull the engine from tTIe

ying illustration) made available from

1. Remove the gears and wheel as de-
scribed in the “Timing Chest” section.
Even if only one gear appears extensively
damaged it is a good practice to replace
them all since they all act upon each other
at least indirectly. A

2. Install the special tool on the cam
wheel so the dowel on the tool fits into the
wheel'’s keyw:ici/ which was used to mount
the wheel, and which is marked by a daub
of paint.

3. Loosen the bolt (A) on the tool and
rotate the tool arm (B) until the notch on
its end spans the two marked teeth, then
secure the bolt.

4. Remove the tool from the damaged
wheel and install it on the new wheel.
Keep repositioning the dowel on the tool,
in each of the five keyways of the wheel,
until the notch on the end of the arm ex-
actly spans two teeth of the wheel. Mark
the keyway, where the tool’s dowel is in-
serted, and the two teeth with a: daub of
paint for future reference.

5. Determine  the position of the new
mark on the timing gear,'by counting the
number of teeth between the¢ mark and the
keyway, and then mark the mrrespnndmg
tooth on the new gear. :

6. Install-the gears as directed in the
_“Timing Chest” section.

7. Check the timing by rotatin the en-
gine, with the tool described in the “With
the Engine Removed From thé Frame”

Using the special tool to mark the new gears
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section, and checking to make sure the
painted teeth engage. .

Rear Wheel Drive

TRANSMISSION

Operational Description

All of the Moto Cuzzi transmissions cov-
ered in this guide are of the constant mesh
variety and all of the models, other than
the J850 which is equipped with a five
speed, come with a four speed gear box

which is driven off of the clutch shaft.

Assembled transmission

The mainshaft, which is engaged with
the clutch shaft, drives the' Iay}gmft; the
er to the rear wheel ig delivered at
fl;,i: inf‘:h!':.' o drive hox ésse!r;b]y.
When tl’)ﬂ'- s - pédal_is moved, the
shifter drum to which it lsx't_tached is ro-
tated. A sﬁring loaded plunger;selects the
next gear by engaging one of the five pos-
sible positions n%}eg into the drum. As
the drum rotates, the shifter forks,” which
serve to move the two layshaft sliding dog
ears, slide in their grooves cut into the
rum and therefore guide the motion of
the forks which in turn guide the motion
of the dog gears.
The pawF mechanism is drilled through
to allow it togdct as a breather and is in-
corporated in the drain plug. An electric
neutral indicator switch and warning light
are also-ﬁttetf,.j.' : '

Re;;nova] and '[:).isassl.-mhly_
) F:)uﬁ-Spg;gn MopeLs

I. Remove th 'Tengine from the frame
as directed in the “Engine Removal and

. Removing the layshaft lock-ring

7

Installation” section, unbolt the transmis-

sion from it (or loosen the motor moukfs),
slide the engine forward in the frame, and
then unbolt the gearbox. In any event, the
transmission must be removed from the en-
gine and frame before it is worked on.

Assembled four-speed transmission

2. Drain .__file transmission oil;;g;;"s—“
rected in thé “Maintenance” section: =

3. Remove the clutch releasé lever and
the shifter pedal, then disconnect the '~
chometer cable. X

4, Disengage the tab washer by us;{?_{z
either the ~special factory tool (Nix
12907100 which is indicated by Ng_,'l&'jl“
the accompanying illustration), or’ & it
able substitute; and then remove theg
shaft logk-ring by using either the facto
tool (No. 12905400 which is indicated by
No. 5 in the accompanying illustration) or
a suitable substitute.

5. Remove the layshaft spacer and the
tachometer drive gear, taking care not to.

lose the ball.
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Four-speed transmission assembly

&
O
Fq
i
L [
1
N A
) . r' s
10.  Gearshift, rocker type, I/h pedal 19. Gearshift rod 28. R,"h selector plynger .
11.  Gearshift pedal rubber 20. Red ¢/w forks .-_:'_.-".,L' S gm“"d‘" pi&ngn_-._
12 Gearshift pedal screw 217  Lever-to-crankcaose screw 29. ‘Selector plunger pawl’
£13.*  L/h operation shaft, c/w lever 22.  Gearshift operating lever 30. Plunger spring
14, Gearshift operating rod cotter pin 23;  Shifter guard nut 31, Selector drpm rod
15.  Gearshift rod pins washer 24, Sla:!,,‘; pin return spring 32, Shim 0.6_mm (0.023 in.)
16,  Gearshift control rod pin 25. Camplate: I,' Y Shim 0/8 mm (0.031 in.)
17.  Adjusting on rod nut 26. Gear salnchodn:-.l;um Shim 1 mm (q 039 in. )_l
18.  Gearshift rod fork 27.  lInner, selector body Shim 1.2 mm (0.047'in;]
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”*‘ﬂemov‘é» the shifter cover screws,
i’ “emove the cover assembly which in-
cludes the shaft, 'sector, return spring and
offset adjusting serew,

7. Remove the gearbox cover mountin
screws and’Gover, then remove the Llutcﬁ
outer body, clutch cage, and clutch push-
rod. Tap the cover with a wood bloc and
hammer, if necessary, to loosen it.

8. Remove the clutchyifiner body cir-
clip, the oil pick-up plate, the drain plug,
and the pawl and spring which are housed
in the drain phug,

9. Remove the gear control cam plate
and the shifter inner body assembly whieh
includes the plungers, pawls, and pawl
springs.

Shifter iunér body qsemb&y

10. Remo\reflj hifter drum rod, d1~en-
gage the Sshifter s... from th dru'm

grooves, then remuve the dni
11. R':emove the sHiftex ﬁ&hﬁﬂ. then

disengage and remoye* thc forks from the
layshaft sliding &
12. Remove the®layshaft assembly and

disassemble it in the following order:
a..Adjusting washer
b. First gear
c. Circlip
d. Second gear’

Key for page 68 (continued)

e. Fourth gear floating bushing
f. Fourth gear
g. Thrust washer
h. Third gear
13. Remove the mainshaft assembly in-
cluding the thrust washers and spacers.
14. Remove the clutch shaft complete
with the cush drive assembly; then remove
the two cush drive plate keepers, the cush
drive plate, the cush drive spring, the slid-
ing sleeve, and the clutch shaft-to-main-
shaft driving géar. The easiest way to dis-
assemble this assembly is by clamping the
shaft on a press or in a wood-jawed vise

+and using either the special tool (No.

12905900 which is indicated by No. 23 in

the accompanying illustration), or a suit-

able substitute to compress the spring.
NOTE: Use a screwdriver with a daub of
grease on its tip to remove g kee-pe-r

Disassembling the clutch shaft

33. Oil pick up cup 43, st gear ¢/ w bushing 54. Clutch inner body circlip
34.  Fork operatingshaft 44.  1st. geor bushing 55. lnner clutch body

Gear selector fork 45. . Layshaft circlip 56. Cush drive plate semi<ollor
iﬁ.ﬁnr box main shaft 45/1. Thrust circlip-to-bush washer -87.  Cush drive plate
37, M‘cin shaft high gear end 46. | Sl]dlng 1st. and 2nd. gear sleeve 58.  Cush drive spring

Thrust washer 0 47, % ¢ ¢/ w bushipg 59.  Sliding muff
a7/ Mgin shaft seal, ilﬂﬂ'll.dln{lg 4. and 3rd. gear bushing 60. Clutch shaft counter gear
38+ Layshaft 49, iﬂl gur "¢/ w Bushing 61. Guiding operdling_shaft bush
39. layshoft lock-ring 50. _ Sliding Srd and high gear sleeve 62.  Inner operoting shaft bush
40.  Safety lock-ring washer 518 ,rgr.. .geqgr | & 63.  Gearshift r/h lever
41.  Spocer - F|butlng high gear bush 64,  R/h lever shaft
4111, Tachometer gear retaining ball 52/1. Bushite shaft thrust washer
42, Adjusting mbn 53.. Cluteh’ |hﬂ‘r * ¢/ w: complete with
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\

15 Bemove the neutral . indicator unit
(A)-

-nm

Veutral indicator 2

16 Remove the ﬁller and drain plugs
from the housing..

- 17. Remove the clutch shaft seal from
the gearbox anel the Iayshaf’t seal from the

rbox.

=18 H va"-‘"’imly if replacement is

ng bearings

Heemed necessary, the follo
in the ‘manner indicated;

o f Usmg" either the special tool (No
12913700 which is indicated by No. 8 in
the accompanying illustration) or a suit-
‘able substttute, remove the. l'aysh.xft

Removing the layshaft bearing

B Using either the special tool (No.
12913100 which is indicated by No. 9 in
the accompanying illustration) or a suit-
able substitute, remove the mainshaft
bearing.

Removing the mainshaft bearing

c¢. Drift out the clutch shaft bearing
with an appropriate drift.

d. Remove the gearbox cover main-
shaft and clutch shaft bearings using ei-
ther the-special puller (No. 12907000
which’ is indicated by No. 10 in the ac-
companying illustration) or a suitable
subStitute.

Removing the mainshaft bearing from the cover

e. Drift out the Iayshaft bearing with
an appropriate drift.
NOTE: Heating the gases to about
150-160° C (300-350° F) will make re-
moving the bearings considerably easier.

Five Seeep MODELS

1. Follow steps 1-7 in the “Four
Sgeed Models” section. The transmission
should be in its Neutral position.
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Assembled five-speed transmission

NOTE: When loosening the layshaft se-
curing nut, use the special tools de-
signed for use on the V850 rather than
those listed in the “Four-Speed Models”
section. These are Nos. 12907100 and
14905400 which are indicated by Nos. 18
and 26 in the accompanying illustration.

[':'bmening the layshaft nut

2. Remove the layshaft from its bearing
in the cover, taking care not to lose the
tachometer gear shim,

3. Remove the shifter fork rod, then re-
move the high gear shifter fork.

4. Remove the high %::ar sliding dog
Fear from "the layshaft, then remove the
ayshaft high Bear.

5. Remove the mainshaft high gear
alona with its roller cage and bushing in
the Howing manner:

. Depress the stop pin down into its
housing using a suitable pointed instru-
ment, then turn the busg'l(iug in either

direction and withdraw the gear, com-
plete with roller cage and bushing, to
within reachingsgdistance of the shaft

hole. o

b. Place your left thumb against the
spring loaded stop pin, to prevent it
from springing off into the cosmos, and
at the same time withdraw the gear as-
sembly with your right hand.

¢. Remove the stop pin and spring as-
sembly.

6. Remove the breather plug from the
top of the transmission housing and re-
move the spring. The pawl will remain in
the housing for removal only after the en-
tire assembly has been taken down. g 4,

7. Remove the screws which secure the
neutral indicator in the housing, then re-
move the indicator.

5. Remove the shifter drum and rod,
taking careful notice of the way in which
the shims are positioned on thedrum.and
the way the drum is positioned in the
gearbox, so they may be replaced in their
original locations; - then remove the rod

from the drum,

Shifter drum assembly

9. Remove the layshaft from the gear-
box, then disassemble it in the following
order: '

a. Cover side seal ring. ,

b. First gear, roller cage, and bushing
c. First gear sliding dog gear

d. Nut located on the side of fourth
ear

e. Roller bearing,

f. Adjusting washers

g. Fourth gear, roller cage, and bush-

mn
%1. Fourth gear sliding dog gear
i. Fixed sleeve on shaft
j. Shim
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k. Third gear, roller cage, and bush-
in
10. Remove the ,mainshaft assembly
from the gearbox, taking care to note the
positions of the shims for reassembly in
their original positions. The mainshaft
inner bearing race may be removed with
either the special puller (No. 14928500
which is indicated by No. 29 in the accom-
panying illustration) or a suitable substi-
tute. -

Removing the mainshaft inner bearing race

11. Bend back the locking tabs, then re-
move the clutch body retaining ring from
the clutch side of the clutch shaft using ei-
ther the special tools (Nos. 14912800 and
14912600 which are indicated by Nos. 27
and 28 in the accompanying illustration)
or suitable substitutes.

NOTE: The transmission mount (No.

14929600 which is indicated by No. 43

‘in the accompanying illustration) is a

useful item for such work as this, but is

in no way necessary for the successful
completion of the task.

12. Remove the clutch fixed body, tak-
ing care to note the position of the geals
between the body and the bearing and the
seals in the shaft groove.

13. Remove the clutch shaft from the
bearin% taking care not to lose the oil

‘scQ etween the shaft and bearing.

NOTE: Tap the end of the shaft gently

Removing the retaining ring

with a soft mallet if it is reluctant to

leave its seat.

14. Remove the inner roller bearing race
and the spacer nut from the clutch shaft
using either the s{}:)ecial puller (No.
14928500 which is indicated by No. 29 in
the accompanying illustration) or a suit-
able substitute.

Removing the clutch shaft inner bearing race

15. Install the clutch shaft in a wood-
jawed vise, then use either the special tool
(No. 12905900), or a suitable substitute, to
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compress the spring enough so the keepers
can removed; then remove the tool and
slip off the cush plate, spring, sliding
sleeve, and the intermediate gear.

NOTE: Use a screwdriver with a daub

of grease on its tip to remove the keep-

ers.

16. Remove the bearings from the gear-
box in the following manner, especially if
they have been secured with Loctite ®:

a. Place the gearbox in an oven and
heat it up to 150-160° C (300-350° F).
b. Remove the mainshaft roller bear-
ing by using either the special puller

(No. 14913100 which is indicated by No.

30 in the accompanying illustration) or a

suitable substitute.

-

Removing the mainshaft roller bearing

-—.-—-

¢. Remove the mainshaft roller bear-
ing outer race by using either the spe-
cial puller (No. 14913700 which is indi-
cated by No., 31 in the accompanying
illustration) or a suitable substitute.

—
S g — |

Removing the mainshaft bearing outer race

d. Remove the clutch shaft seal, the
lockplate securing bolts, and the lock-
plate, then drift out the clutch shaft
bearing by using either the special drift
(No. 14929200 which is indicated by No.
32 in the accompanying 1llust1 ation) or a
suitable substitute.

Drifting out the clutch shaﬁ”%&ﬁng

17. Remove the shifter mechanism from
the transmission cover by carefully tap-
ping the assembly free with a soft mallet,
then remove the shifter return spring, the
spring guide pin. tlw 0 eratmgfgawis"t_he
pawl return sprin the shi S
ing screw and loc nul =

If the pawls must be removed, do so by
removing the pins with the aid of a 34
mm (0.11-0.15 in.) tool; the pawl springs
will come out with the pins. A 10 mm
(0.39) reamer may be used to ream out the
paw| housings.

18. Remove the bearings from the gear-
box cover in the following manner, espe-

Removing the mainshaft bearing
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cially if they have been secured with
Loctite ®:

a. Place the cover in an oven and
heat it up to 150-160° C (300-350° F).

b. Remove the mainshaft bearing by
using either the special puller (No.
14907000 which is inciia.’:atecfJ in the ac-
companying illustration by No. 33) or a
suitable substitute,

c. Remove the clutch shaft bearing by
using either the special puller (No.
14913100 which is indicated by No. 30
in the accompanying illustration) or a
suitable substitute.

Removing the layshaft bearing

d. Remove the layshaft seal and the
lockplate securing screw, then remove
the lockplate.

e. Remove the layshaft bearing by
using either the special tool (No.
14929200 which is indicated by No. 32
in the accompanying illustration) or a
suitable substitute.

Inspection and Repair

AL MobpELS

1. Clean all parts, other than gaskets
and seals, in a suitable solvent, then blow
them dry. Take care to blow clear all oil
passages.

2. Inspect the transmission housing
and cover for signs of wear, damage,
stripped threads of the bosses, or irregular-
ities on mating surfaces, and replace them
as necessary.

NOTE: When purchasing transmission
components it is important to provide
the serial number so you can be sure of
receiving the correct components.

3. Inspect all gaskets, seals, circlips,
washers, and keepers for signs of wear,
damage, distorted, or crushec%rl.ips and re-
place them as necessary.

CAUTION: It is generally considered to
be a good practice to rep?ace all of these
short-life components any time they are
removed. Failure to do this may very
well result in serious damage. In all
cases, replace the keepers and circlips,
as these usually will not perform prop-
erly once they have been disturbecf

4. Inspect the bearings for siigns of
wear, pitting, scoring, excessive play, or
rough motion and replace them as neces-
sary. Do notsspin unlubricated bearings
and do not attempt to replace individual
balls or races as this is a false economy.

5. Inspect the mainshaft and layshaft
assemblies for signs of wear, pitting, scor-
ing, seizure marks, chipped or damaged
gear teeth dogs, or splines, and replace
them as necessary.

NOTE: Whenever you have one ob-
viously damaged gear, slight damage
has probably occurred to at least any
gears with which it directly or indirectly
gngages. For this reason, gears should
be replaced as gear systems to insure
that there will be no subsequent failure.

6. Inspect the fifth gear (on five speed

models) bushing retainer and spring for
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signs of wear, damage, or, in the case of
the spring, a collapsed condition and re-

place them as ne . The spring
should show a load of 1.40 kgs (3.08 lbs)
when compressed to a length of 8 mm

(0.031 in.).

7. Check the clearances between the
layshaft gear bushings and the shaft (V700
and V750 models). The clearances should
be as follows:

a. The inside diameter of the first,
second, and third gear bushings must be
within 27.040-27.061 mm (1.0646-1.0655
in.).

b. The outside diameter of the lay-
shaft bushing support for first, second,
and third gears must be within
26.987-27.000 mm (1.0624-1.0630 in.).

c¢. The bushing-to-layshaft fittin
clearance must be within 0,040-0.07
mm (0.0016-0.0028 in.).

d. The inside diameter of the fourth

ear floating bushing must be within

0.007-20.028 mm (0.7877-0.7885 in.).

e. The outside diameter of the lay-
shaft floating bushing support for fourth

ear must be within 19.987-20.000 mm

0.7868-0.7874 in.).

f. The bushing-to-layshaft  fitting
clearance must be within 0.007-0.041
mm (0.0003-0.0016 in.).

8. Check the clearances between the
layshaft bushings and gears (V700 and
V750 models). 'I%c clearances should be as
follows:

a. The outside diameter of the first,
second, and third gear bushings must be
within 31.060-31.099 mm (1.2228-1.2243
in.).

b. The inside diameter of the first,
second, and third gears must be within
31.000-31.025 mm (1.2205-1.2214 in.),

c¢. The negative clearance for the gear
bushings must be within 0.035-0.099 mm
(0.0014-0.0039 in.).

d. The outside diameter of the fourth

ear floating bushing must be within

.960-22.939 mm (0.9309-0.9031 in.).

e. The inside diameter of the fourth

ear must be within 23.021-23.000 mm

0.9063-0,9055 in.).

f. The clearance between the fourth
gear and its floating bushing must be
within 0.040-0.082 mm (0.0016-0.0032
in.).

9. Inspect the clutch shaft assembly for
signs of wear or damage and replace the

necessary components. The sliding sleeve
must be able to slide smoothly and freely
and the engaging teeth must be devoid of
chips, score marks, or other damage.

10. Inspect the cush plate assembly,
making sure that the retainer is not
cracked or damaged, the plate grooves are
not rough ora:?amaged, and that the drive
spring is not collapsed or damaged, and
replace any parts as necessary.

11. Inspect the shifter drum assembly
for worn or damaged drum grooves, cam-
E];;lte' pawl holes, pawl spring, shifter inner

y teeth, or any other damage, and re-
place any parts as necessary.

12. Inspect the shifter forks for wear or
damage, especially to the nub which rides
in the drum grooves, and replace them as
necessary.

13. Generally inspect all remaining
parts not listed above and replace any
which appear to be worn or damaged.

Assembly

Four Speep MobELS

1. Assembly is basically in the reverse!
order of disassembly. Lubricate all parts,
other than those surfaces on which a seal-
ant is used, with clean oil as you put them
together and make certain that all parts
are perfectly clean.

2. Press all bearings into the cover and
case using light applications of green Loc-
tite® (which is the sealant recommended
by the factory) at your own discretion,
Make absolutely certain that no Loctite ®
gets into the bearings. When installing the
layshaft bearing in the case, make sure you
use a bottom plate to protect the fourth
gear floating bushing. o

CAUTION: The Loctite® must be ﬁl‘
lowed to set for at least 12 hours before
you continue with the assembly.

3. Install the clutch shaft seal ring on
the gearbox.

4. Install the mainshaft with the two
thrust washers and the intermediate
washer between the roller bearing and the
fourth gear side of the shaft. _

5. Place the fourth gear, its foating
bush, and the thrust washer on the bear-
ing; then insert the assembled layshaft (ex-
cept for the first gear) through the thrust
washer and gear and into the bearing.

6. Install the assembled clutch shaft as-
sembly in the gearbox, using either the
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special tool (No. 12910700 which is indi-
cated by No. 14 in the accompanying illus-
tration) or a suitable substitute, to protect
the seal ring.
NOTE: Fuailure to install the shaft cor-
rer.tiy will result in damage to the seal
ring and eventual oil leakage on the
clutch.

Protect the seal before installing the clutch shaft

.‘ 7. Install the shifter forks to the two
shdmg dog‘igears. install the shifter drum,
then: ms,ert_‘ the fork ends in the drum

5 '.M ip “the fork shaft through the forks,
the” punit the camplate on the shaft.

k& 'R'qitate ‘the shifter drum until the
sl‘uf'ter pdwl énters the fourth gear position
hole-and the sliding dog gear engages the
second gear.

10. Install the assembled shifter inner
body which includes the springs, plungers,
and pawls

11. Slip the first gear and an adjusting
washer on the layshaft.

12. Install the oil pick-up plate and the
neutral indicator unit in the gearbox; then
mount the gearbox cover ancFa new cover
gaskety, making sure the indicator doesn't
mterfares\vlth the mating of the box and

;Jhght coating of a gasket sealer
ised at your EISCI‘EUUFI
: When securing the cover screws,
~do so eueniy in a cross pattern to avoid
deforming the cover gasief

13. Mount the tachometer driving gear,
spacer, and lockwasher on the layshaft;
then install the lock ring using either the

special tools (Nos. 12907100 and 12905400)
or suitable substitutes. Secure the ring by
bending the locking tab in the lock ring
slot.

14, Assemble the sector quadrant and
shifter shaft assembly, the shifter return
spring and the offset adjusting screw,
along with its washer and locknut, to the
shifter cover; then mount the cover assem-
bly using a new gasket and making sure
that the quadrant is engaigmg the shifter
inner body. A light coat of a gasket sealer
may be used at your discretion.

NOTE: When securing the cover,

t:ghten the short and lon 15 screws evenly

in a cross pattern to avoid deforming the
cover gas et.

15. Mount the gear shifter operal:mg
lever on the shifter shaft, securing it by
means of the two circlips which fit in the
clutch shaft grooves.

16. Install the clutch rubber tube, prﬂv
sure rod, inner body, cage and outer body,
and seal ring; then mount the clutch OFGﬁ
atmg lever to the gearbox by means of its

in and cotterpin.

17. Install the drain plug, ad’a 13 pts of
either Shell Spirax 90 E.P. oil, or a suit-
able substitute, to the gearbox; then install
the filler and level plugs.

18. Mount the transmission to the en-
gine, complete the assembly in the reverse
order of disassembly, and adjust the trans-
mission as described in the “Transmission
Adjustment” section.

Five Speep MobEeLs

1. Ass.embly is basically in the reverse
order of disassembly. Lubricate all parts,
other than those surfaces on which a seal-
ant is used, with clean oil as you put them
together and make sure that all parts are
perfectly clean.

2. When installing the bearings, it is
recommended that a light coat of green
Loctite® be used on the outer races and
bearing housings. Be very careful to avoid
getting any Loctite® in the bearings and
allow them to set for about 12 hours before
continuing with the assembly. Install the

* bearings as follows:

*a. Install the clutch shaft bearing into
its gearbox housing using either the spe-
cial drift (No. 14928900 w, 1ch is indi-

cated in the accompanying t]'anon
by No. 34) or a suitable subs
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Installing the clutch shaft bearing

b. Press the outer layshaft bearing
race into its gearbox housing using ei-
ther the special drift (No. 14929100
which is indicated by No. 35 in the ac-
companying illustration) or a suitable
substitute.

Installing the layshaft bearing outer race

c. Install the mainshaft bearing in its
ﬁcarbox housing using either the special

rift (No. 14928800 which is indicated in
the accompan ing illustration by No.
36) or a suitable substitute, v

d. Press the layshaft bearing in its
housing in the gearbox cover ,\i!i;;g ei-
ther the special drift (No. 14928000
which is ingfcated by No. 34 infthe ac-
companying illustration) or a :suitable
substitute. '

e. Install the mainshaft bearin in its
cover housing using either -the special
drift (No. 14529000 which is indicated - .2 o o y
by No. 37 in the accompanying illustra ... co——

tion) or a suitable substitute. Installing the mainshaft bearing
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f. Install the clutch shaft bearing in  a light coat of green Loctite ®, taking care
its cover housing using either the special ~ not to allow any of it to penetrate the
drift (No. 14928800 which is indicated  bearing.

by No. 36 in the accompanying illustra- NOTE: Use only the modified type re-
tion) or a suitable substitute. tainers (part No. 14213802) for the best
results.

4, Install the clutchshaft seal in the
gearbox using either the special drift (No.
14929400 which is indicated by No. 38 in
the accompanying illustration) or a suit-
able substitute.

Installing the clutch shaft bearing Installing the clutch shaft seal
3. Install the layshaft bearing retainers 5. Install the layshaft seal in the gear-
in ‘the gearbox cover, making sure that  box cover using either the special drift

they seat absolutely flush with the outer  (No. 14929500 which is indicated by No.
bearing races. Mill away any projections 39 in the accompanying illustration) or a
which may prevent a perfect seal and use  suitable substitute.

1671+ 167.2
12.2110.00(n/"0.2)
12.2110.01(m/"2.1) s i —
12.21.10.02(m/™ 2.2)
12.2110.04(m/m2.4)
4
1
9011.82.47 Al N
N 18.35
18.50

Shimming the mainshaft
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Installing the layshaft seal

6. Install the selector shaft seal in its
housing in the gearbox cover.

- 7. Assemble the shifter body by insert-
ing the pawls and springs and securing
them to the shifter body with flexible pins;
then install the shifter quadrant shaft,
gear, and return spring to the shifter body
and mount the assembled body to the

earbox cover.

8. Shim up the mainshaft so the dis-
tance between the cover bearing and the
gearbox bearing is within 167.1-167.2 mm
6.578-6.582 in.). Shims are available in
the following sizes: 0.2, 2.1, 2.2, and 24
mm (0.0788, 0.8274, 0.8668, 0.9456 in.) and
may be fitted on the gearbox end of the
shaft with bronze spacers between them.
The part numbers are given in the accom-
panying illustration.

9. Press the mainshaft roller bearing
inner race onto the shaft using either the
special tool (No. 14928600 which is indi-
cated by No. 40 in the accompanying illus-
tration) or a suitable substitute.

10. Assemble the following components
on the layshaft gearbox end:

a. Slip the second gear bushing on
the shaft so the bushing head faces the
transmission cover.

-b. Fit the second gear roller cage on
the second gear bushing, then mount the
second gear on the cage so its engaging
dogs are facing the gearbox cover.

c. Slip the third gear bushing on the
shaft so its head faces the second gear,

Installing the mainshaft bearing inner race

assemble the third gear roller cage on
the bushing, then install the thirtf ear
on the roller cage so its engaging §ogs
are facing the gearbox.

d. Place a shim on the shaft, install
the fixed sleeve on the shaft with its
stepped down end facin% the third gear,
then slip the third and fourth gear slid-
ing sleeve onto the shaft with its stepped
down end facing the third gear.

e. Slip the fourth gear bushing on the
shaft, install the roller cage on the bush-
ing, then position the fourth gear on the
shaft so its engaging dogs face the slid-
ing sleeve.

11. Assemble the following components
on the layshaft gearbox cover end:

a. Slip the first and second gear en-
gaging sleeves on the shaft.

b. Position the first gear bushing on
the shaft so ifs head faces second gear,
fit the first gear roller cage on the bush-
inF, then install the first gear on the
roller cage.

c. Position the seal in its groove in
the shaft, then slip the fourth gear on
the shaft so its stepped down end is
fitted on the seal ring. :

12. Shim the layshaft on the fourth gear
side until the distance between the shims
and the fourth gear is within 144.7-145.2
mm (5.692-5.715 in.). This can generally
be accomplished with between two and
four shims.

13. Mount the roller bearing on the.
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Shimming the layshaft

fourth gear end of the layshaft, secure the
nut on the fourth gear end of the shaft by
hammen the aut tang with a chisel

1 & of the shaft groove, then
/mount the assembled layshaft in the trans-
rmss:on housing.

"14. Assemble the first, second, third, and
fourth gear shifting forks on the layshaft
a@ gears.

5 15 Install the splined shlfter drum,
long with its shaft and a spacer, in the
earbox- Then look through t e hole in the
ratch§ pawl to see if the pawl hole is
aligned” with one of the six holes in the
drum If the holes are misaligned, replace
the spacer with larger or smaller ones until
both holes are in perfect accord.

16. Position the nubs of the shifter
forks in the drum grooves using either the
special tool (No. 14929300 which is indi-
cated by No. 41 in the accompanying illus-
tration) or a suitable substitute.

17. Temporarily secure the peg, spring,
and cap in their gearbox housing.

18, Slip the shifter fork retaining rod
throu\gh the fork eyes.

19. Mount and secure the neutral indi-
cator to the gearbox, making sure that the
blade contacts the button on the drum.

20. Assemble the clutch shaft assembly
in the following manner:

a. Install the idle gear so its engaging
dogs face the gearbox cover, then posl-
tion the coupling sleeve so its engaging
dogs face the idle gear.

b. Slip the cush spring and spring

Fitting the shifter forks to the drum

plate on the shaPt then use either the
special tool (No. 12905900), or a suitable
substitute, to compress the spring
enough so two new kee can be in-
stalled. 4

c. Secure the spacer nut then install
the clutch shaft roller bearing inner race
in the cover using either the special tool
(No. 14928600 which is indicated by No.
40 in the accompanying illustration) or a
suitable substitute.
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Installing the clutch shaft bearing inner race

d. Install, on the gearbox end of the
shaft, the oil seal in its groove, and the
oil scoop between the shaft and gearbox
beasing; then mount the shaft assembly
in the gearbox bearing and retaining
ring.

21. Assemble the‘_""mainshaﬂ assembly
in the following manner:

a. Mount the fifth gear roller cage
and gear on the bushing, then slip tﬁe
gear, cage, and bushing assembly on the
splined portion of the shaft.

b. Mount the spring in its drilling in
the shaft, then position the stop pin on
top of the spring.

c. Depress the spring with the thumb
of your left hand while slipping the fifth
ear. assembly over it, then rotate the
ushing to either the right or left until
the stop peg seats into one of the bush-
ing’s six splines.

d. Slip the fifth gear engaging sleeve
and shifter fork onto the shaft, so the
fork eye slips over the fork rod, then en-
gage the fork nub in the drum groove.
22. Assemble the gearbox cover in the

following manner:

a. Install the retainirlg washer on the

shiftergdrumsmlong with one or more .

shims.

b. Shift the dfimginto the neutral po-
sition, place a ¢ ver gasket on the

mating surface, mount the cover while
tappin% it lightly with a soft mallet to
properly seat all of the shafts and mat-
ing surfaces, then lightly screw in the
four cover screws.

NOTE: A sparing application of a suit-
able pasket sealer may be used at your
own Siscretion, but make sure none of it
gets inside the gearbox.

c. Slip the shim, tachometer drive
gear, and the drive gear stop ball onto
the layshaft, then temporarily secure the
layshaft securing nut.

d. Mount either the special tool {No.
14928700 which is indicated by No. 42
in the accompanying illustration), or
any suitable substitute which you can
use to shift the transmission, onto the
shifter shaft.

e. Loosen the locknut (B) and rotate
the adjusting screw (A) until a suitable
adjustment is achieved in which all
gears, including Neutral, can be easily
engaged. If ease of shifting cannot be at-
tained, remove the gearbox cover and
add or remove spacer shims from be-
tween the gearbox and the shift drum to
alleviate shifting problems related to
First and Third gears, or between the
gearbox .cover and the drum to alleviate
shifting problems related to Second and
Fourth gears. 0.6, 0.8, 1.0, and 1.2 mm
(0.023, 0.031, 0.039, and 0.047 in.) shims
are available.

f. Remount the cover and recheck the
gearbox operation. If all of the gears en-
gage smoothly, including Neutral, secure
the layshaft nut using either the special
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Shimming the gearbox

tools (Nos. 14905400 and 12907100) or

suitable substitutes, then hammer the

nut with a chisel at the shaft groove to
lock it into place.

g. Secure the cover mounting screws,
remove the tool from the shifter shaft,
and mount and secure the shift lever on
the shifter shaft.

h. Secure the oil breather plug which
serves to secure the gearbox spring and
stop peg.

23. Mount the bearing inner body seal,
inner body, safety washer, and the inner
body locking nut on the clutch shaft using
either the special tools (Nos. 14912800 and
14912600) or suitable substitutes, then
bend one of the locking tabs into one of
the locknut grooves.

24. When installing the clutch unit on
the main shaft and gearbox cover, position
the small rubber tube in the shaft, mount
the inner body, mount the throwout bear-
ing on the inner body, and mount the
‘inner body and seal on the gearbox cover.
Then slip the clutch pushrod into the op-
erating shaft at the gearbox end, mount
the release mechanism on the cover along
with the adjusting screw and locknut and
then, using cotters and pins to secure it,

install the shifter lever return spring in its
housing in the cover.

25. Adjust the gearbox as described in
the “Transmission Adjustment” section.

26. Replenish the gearbox oil su]i]ply as
directed in the “Maintenance” chapter,
then mount the transmission to the engine
and frame. '

Transmission Adjustment

Four Sepeep MobpeLs

1. Loosen the locknut (B), and screw
the adjusting screw (A) in or out until a
position is located where all gears engage
smoothly and quietly.

2. Secure the locknut while holding the
adjusting screw steady with a screwdriver.

Five Speep MobELs

1. Loosen the locknut (A) and screw the
adjusting screw in or out until a distance
of 67-69 mm (2.63-2.71 in.) is established
between the gearbox cover and the center
of the round slot which secures the cable.

2. Secure the locknut while holding the
adjusting screw steady with a screwdriver.
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h—.n
Adjusting the transmission (five-speed models)

DRIVE BOX
Disassembly

(with the engine and transmission mounted
in the frame

1. Remove the drive box drain plug
(C) and filler plug (B), and allow the oil
to drain.

2. Remove the rear wheel as described
in the “Chassis” chapter.

3. Remove the four nuts or bolts which
secure the drive box and remove the box
along with the shaft and sleeve.

4. Remove the drive shaft from the
sleeve, the two circlips from the shaft, and
the sleeve from the bevel pinion.

Drive box plug locations

5. Remove the drive box gasket and oil
seal.

6. Bend back the locking tab then,
using either the special tool (No. 12907100
which is indicated by Ne. 18 in the accom-
panying illustration) or a suitable substi-
tute, remove the lock-ring which secures
the bevel pinion.

Removing the bevel pinion lockring

7. Remove the bearing housing, then
further disassemble it by removing the
bevel pinion, both bearings, the shims, and
the spacer.

8. Remove the housing-to-drive box
gasket and seal ring.

9. Bend back the locking tabs, remove
the eight bolts which secure the flange to
the drive box, then remove the flange. Re-
move the seal ring and bearing from the
flange.

10. Remove the gaskets from between
the flange and shim, and from between the
shim and drive box.

11. Remove the internally toothed
sleeve and bevel crown from the rear
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wheel coupling, then remove the bevel
crown gear from the sleeve by removing
the lockwashers and bolts.

12. Remove the roller bearing stop
screw, plate, bearing cage, and the inner
race, then remove the outer race by using
either the special puller (No. 129616‘900
which is indicated by No. 2 in thejaccom-
panying illustration) or a suitable substi-
tute,

Removing the roller bearing outer race

13. Remove the roller bearing cage
retaining ring, drive box oil seal, wheel-
to-drive box spacer, and the level plug
and gasket.

14. If you wish to remove the universal
double joint, gaiters, and bands, you'll
have to either remove the engine and
transmission assemblies from the frame or
remove the swing arm assembly as di-
rected in the “Chassis” chapter.

Inspection and Repair

1. Clean all parts, other than seals and
gaskets, with a suitable solvent, then blow
them dry.

2. Inspect the drive box for signs of
cracks, scoring, or damage of the bearing
housing surfaces or drive box mating sur-
faces, or other damage and replace it as
necessary. All gaskets and seals should be
replaced as a matter of course.

3. Inspect the drive box flange for
cracks, scoring, or damage, especially to

the mating surfaces and bearing and seal
ring housings, and replace it as necessary.
The seal ring should be replaced as a mat-
ter of course.

NOTE: Although the hot set-up is to re-

place the seal rings, they may be reused

in a pinch if completely undamaged.

4. Inspect the distance shims for signs
of wear or damage and replace them as
necessary. The shim sizes are 0.10, 0.15,
1.00, 1.20, 1.50 mm (0.0039, 0.0059, 0.0394,
0.0472, 0.0591 in.).

5. Inspect the internally toothed sleeve
for signs of wear or damage to the bearing
surface and teeth, and replace it if not per-
fect,

6. Inspect the bevel gear pinion and
crown for signs of wear, scoring, or dam-
age to any of the teeth or splines.

7. Inspect the cage retaining ring for
signs of wear or scoring of the contact sur-
face and replace it if not in perfect condi-
tion.

8. Inspect the distance pieces for signs
of wear or damage and replace them if
necessary.

9. Inspect the bearings, cages, hous-
ings, spacers, etc. for any signs of wear or
damage and replace them as necessary.
Bearing action must be perfectly smooth.

CAUTION: Do not spin bearings when

dry.

10‘? Inspect all remaining hardware for
signs of wear or damage and replace them
as necessary. Rubber bands and gaiters
must be free of cracks or wear and should
retain their original elasticity if they are to

be reused.

Assembly

1. Assembly is in the reverse order of
disassembly. Use new gaskets, seals, and
lockwashers whenever possible.

2. Replace the oil drain plug, position
the rear wheel-to-drive box spacer and

ress the drive box oil seal into place.

3. Install the bearing cage retaining
ring, roller bearing outer race, bearing
cage, and inner race, then secure the bear-
ing stop screw and %late.

4. Assemble the bevel crown to the in-
ternally toothed sleeve by means of the se-
curing bolts and locking tabs.

5. Press the bearing and seal ring into
the drive box flange, position new gaskets
on the drive box and box flange, then
mount the flange to the box.
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NOTE: Do not secure the locking tabs
until after the bevel gear adfustment is
performed as directed in the “Bevel

Gear Adjustment” section.

6. Install the front bearing, bearing
spacer, distance adjusting shims, and the
rear bearing into the bearing housing.

7. Mount the spacer shim and adjust-
ing shims onto the bevel pinion and slip
the pinion shank into the bearing housing,
then secure it with a lock-ring and lock-
n'n§ safety washer using either the special
tool (No. 12907100) or a suitable substi-

tute.
NOTE: After the bevel gear adjustment
is carried out, secure tEe lock-ring by
bending the lockwasher locking tab.

Consult the “"Bevel Gear Adjustment”
section for additional information.

8. Secure the bean’nE housing and
bevel pinion to the drive box by means of
the securing nuts and washers.

NOTE: This must not be done until the
bevel gear ad t is carried out as
directed in the "Bevel Gear Adjustment”
section.

9. Install the ball bearing to the swing
arm and secure it with a cirelip.

10. Install the double joint in the swing
arm bearing and fit the gaiters and bands

1O

over the joint. The bands should be used
to secure the gaiters on the swing arm side
only.

NOTE: If the engine and transmission

have been removed from the {mme, the

front side of the gaiters must be secured
when installed in the engine and trans-
mission assembly.

11. Position the circlips in their grooves
in the drive shaft, then install the shaft
into the double joint and bevel drive
sleeve.

12. Insert the splined portion of the
bevel pinion (A) into the sleeve (B) and
secure it without locking the four bolts
and lockwashers which secure the drive
box (E) to the swing arm (D). Then insert
the rear wheel spindle (F) through the
left-hand side of the swing arm and into
the drive box, then secure the four bolts
(C) and remove the spindle (F').

13. Replenish the drive box oil supply
with 0.4 pts for the V700 and V750, or 0.9
pts for the V850, of a high guality 90 E.P.
weight gear oil. Ty e

BEVEL GEAR ADJUSTMENT

1. Adjust the pinion-to-crown clearance
of the bevel set to 0.010-0.015 mm
(0.0039-0.0059 in.). Make sure the meshing

Q4

/

SHIM _UP UNTIL TMERE 15 A CLEARANCE
EMGEARS

Assembling the drive box
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Drive box and rear swing arm assembly

Rear fork

Rear fork clamp screw
Clamp screw washer

Rear fork-to-frame cap nut
Fork spindle nut

Spacer

Rear fork support spindle
Rear fork spindle seal
Taper roller bearing

Drive box-to-swing arm bolt

20. Drive box bolts washer

21.  Wheel drive complete, rear

22. Rubber gaiter

23. Large gaiter-to-drive box band

24.  Small goiter-to-drive box band

25. Layshaft to drive shaft double joint
26.  Drive shaft

27.  Drive shaft and bevel drive sleeve
28. Drive shaft and bevel gears seal
29. Circlip
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surfaces (A) of the'.'gears are in proper

87

f
con-

tact.

Proper gegr engagment

2. Check for correct teeth contact in the

following manner:

a’ Coat the crown teeth with lead
oxide, then rotate the pinion while keep-
ing the crown braked so the rotation
will take place under load, so contact
marks will appear on the coated surface
of the crown.

Keyfur page 86 (continued)
30

3,

Ball rear fork bearing

Rear drive box
32. Drive box oil filler plug
33. Ol filler plug gasket
34.  Oil level and drain plug
35, Oil level and drain plug washer
36.  Bevel gear retaining nut
37.  Dgive box bolts nut
38.  Taper roller in housing bearing
39.  Housing bearing . )
40,  Drive box-te-bearing housing gasket
40/1. Rear drive box seal
41,  Bearing hmuing-i;-recr fork gasket
42,  Bearings distance piece
43.  Spacer-to-bearing shim
Bevel gears spacer shim
44.  Bevel set spacer !
~_¢r Bevel set spacer
.w+iBevel set spacer
45.  Bevel gear set
46,

Flange

b. Make sure that the contact is cor-
rect by comparing it with the accom-
panying illustration. If the contact

marks are incorrect, go onto the next
step‘

Correct gear engagement

3. If the contact pattern is not correct;
consult the followin% steps and ﬂlu’éf'a'g
tions to arrive at a solution: : '{

47,

49,

5.
52.
53.
54.
55.

58.
59,

61.

NOTE: After adding or removing s{zi'r'n 2
readjust the pinion-to-crown ci,eafance'
before rechecking the contact pattern.

a. Excessive contact at the bottom of
the tooth flank indicates that the pinion
is too deeply inserted in the crown and
this may be remedied by reducing the
number of adjusting shims, or by using a
thinner shim.

Flange fixing bolt lock plate
Drive box flange
Flange-to-spacer and spacer-to-drive box gosket
Shim 0.8 mm (0.031 in.)
Shim 0.9 mm (0.035 in.)
Shim 0.1 mm (0.039 in.)
Shim 1.1 mm (0.043 in.)
Shim 1.2 mm (0.047 in.)
Shim 1.3 mm (0.051 in.)
Seal
Bevel gear-to-journal bolt
Bevel gear boltstojournal bearing lock plate
Ball bearing
Journal bearing
Roller bearing
Cage retaining ring
Seal
Bearing stop plate
Roller bearing stop plate screw
Flange securing screw washer
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NOTE: Shims are available in the fol-
lowing sizes: 0.10, 0.15, 1.00, 1.20, 1.50
mm (0.0039, 0.0059, 0.0394, 0.472, 0.591

in.),

Pinion too far from crown

d. Excessive contact at the top land of
the tooth indicates that the crown is too
close to the pinion and this may be rem-
edied by reducing the number of shims,
or by using thinner shims.

Pinion too deep in the crown

. b. Excessive contact at the heel of the
tooth indicates that the crown is too far
from the pinion and this may be reme-
died by increasing the number of shims,
or by using a thicker shim.

Crown too close to pinion

FINAL DRIVE SERVICE

Although you won't find this information
listed in any maintenance chart, you can
: be reasonably sure that you'll have to re-
Crown too far from pinion place the drive shaft dust boot about once

a year if your machine gets used regularly.

c. Excessive contact at the crest of  There is a special replacement boot avail-

the tooth indicates that the pinion is too  able that is split for easy installation, but

far from the crown and this may be rem- it will not function as satisfactorily as the
edied by increasing the number of  standard item.

shims, or by using a thicker shim. The easiest way to install a new boot is
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by removing the rear wheel and swin

arm, not by sliding the engine forward.
Before installing the boot, clean off the
drive shaft assembly and swing arm with
clean gasoline or some other suitable sol-
vent, and use a sealer on the mating sur-
faces. Allow the sealer to dry thoroughly
before proceeding with the assembly, then
secure the boot clamps to ensure an oil
tight seal.

Drilling a small breather hole in the
drive box filler plug will allow excessive

ressure to be vented. A No. 50 drill will
So the trick and a small rubber boot can
be fashioned to prevent dirt or water from
getting into the oil supply.

NOTE: If you are troubled by excessive

oil build-up in the drive boot, try setting

the shocks up a step };‘ﬁher when you

are carrying a heavy load.

Engine and Transmission Specifications
Piston, Cylinder, and Crankshaft Assemblies

V700

Cylinder barrel diameter:

80.000-80.018 mm ( 3.1496-3.1503 in.)

Piston diameters:

—at ]piston top

—below top ring

—below 2nd ring

—at recess below oil scrapers

—5 mm (0.196 in.) below top oil scraper recess

79.600-79.650 mm (3.1338-3.1358 in. )
79.700-79.750 mndt (3.1378-3.1397 in.)
79.000-79.100 mm (3.1102-3.1141 in. )
79.100-79.150 mm (3.1149-3.1161 in. )
79.922-79.940 mm (3.1465-3.1472 in.)

—selection diameter at 18.5 mm (0.728 in.) over piston

bottom edge
—at piston bottom
—piston pin housing diameter

79.952-79.970 mm (3.1477-3.1484 in. )
79.922-79.940 mm (3.1465-3.1472 in.)
22.000-22.006 mm (0.8661-0.8663 in,

Piston pin diameter

22.001-22.006 mm ( 0.86614-0.86634 in. )

Main shaft diameter, flywheel side

53.970-53.951 mm (2,1248-2.1240 in,)

Main shaft diameter, timing side

.37.975-37.959 mm (1.4951-1.4944 in.)

I/D of main bearings c/w flange:
—flywheel side
—timing side

54,000-54.019 mm (2.1260-2.1268 in. )
38.000-38.016 mm ( 1.4961-1.4967 in,)

-Undersize range of main bearings available as spare
parts: 0.2 mm (0.00787 in.)-0.4 mm (0.01574 in.)—

0.6 mm (0.02362 in.)-0.8 mm (0.03149 in.)

Crankpin diameter

44.013-44.033 mm ( 1.7328-1.7336 in.)

Diameter of con-rod big end bearing housing

47.130-47.142 mm ( 1.9016-1.8559 in. )

Original thickness of con-rod bearings

1.534-1.543 mm ( 0.06039-0.06070 in. )

Oversize range of big end bearin,

0.254 mm (0.010

in.)-0.508 mm (0.020 in.)-0.762 mm (0.030 in.)—

1.016 mm (0.040 in.)

/D of small end bushing (after pressing in):

22,020-22.041 mm (0.8669-0.8677 in.)




90 ENGINE AND TRANSMISSION

Piston, Cylinder, and Crankshaft Assemblies (cont.)

V750 and V850

Cylinder barrel diameter:

80.000-80.018 mm (3.1496-3.1503 in. )

Piston diameters:

—at 1pistm'n top

—below top ring

—below 2nd ring

—at recess below oil scrapers

—>5 mm (0.196 in.) below top oil scraper recess

—selection diameter at 18.5 mm (0.728 in.) over piston
bottom edge

—at piston bottom

—piston pin housing diameter

82.600-82.650 mm (3.2520-3.2538 in.)
82.700-82.750 mm (3.2558-3.2578 in. )
82.000-82.100 mm (3.2283-3.2322 in. )
82.100-82.150 mm (3.2322-3.2342 in. )
82.928-82.946 mm (3.2648-3.2655 in. )

82.958-82.976 mm ( 3.2660-3.2667 in.)
82,928-82.946 mm (3.2648-3.2665 in. )
22.000-22.006 mm (0.8661-0.8663 in. )

Piston pin diameter
e

22.001-22.0068 mm (0.86614-0.86634 in. )

Main shaft diameter, flywheel side

53.970-53.951 mm (2.1248-2.1240 in. )

Main shaft diameter, timing side

37.975-37.959 mm (1.4951-1.4944 in.)

I/D of main bearings ¢/w flange:
—Aflywheel side
—timing side

54.000-54.019 mm (2.1260-2.1268 in. )
38.000-38.016 mm (1.4961-1.4967 in. )

Undersize range of main bearings available as spare
parts: 0.2 mm (0.00787 in.)-0.4 mm (0.01574 in.)—
0.6 mm (0.02362 in.)~0.8 mm (0.03149 in,)

Cmnlcpin‘ diameter

44,013-44.033 mm ( 1.7328-1.7336 in. )

Diameter of con-rod big end bearing housing

47.130-47.142 mm (1.9016-1.8559 in, )

Original thickness of con-rod bearings

1.534-1.543 mm ( 0.06039-0.06070 in. )

Oversize range of big end bearings 0.254 mm (0.010
in.)-0.508 mm (0.020 in.)-0.762 mm (0.030 in.)-
1.016 mm ( 0.040 in.)

1/D of small end bushing (after pressing in):

22.020-22.041 mm (0.8669-0.8677 in.)

Camshaft and Valve Train Assemblies

V700

1/D of camshaft housings in crankcase
—timing.side

—Hfywheel side

47.025-47.064 mm (1.8511-1.8529 in. )
32.025-32.064 mm (1.2607-1.2623 in. )

Diameter of camshaft journals
—timing side
—flywheel side

46.975-47.000 mm ( 1.8494-1,8504 in.)
31.975-32.000 mm ( 1.2588-1.2598 in. )
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Camshaft and Valve Train Assemblies (cont.)

V700

Diameter of tappet guides

22.021-22.000 mm (0.8669-0.8661 in.)

0/D of original tappet

22.000-21.979 mm ( 0.8661-0.9046 in. )

Tappet oversize range

0.05-0.10 mm ( 0.0019-0.0039 in. )

1/ D of rocker arms

15.032-15.059 mm (0.5918-0.5929 in. )

Diameter of rocker arms spindles

14.983-14.994 mm ( 0.5899-0.5903 in.)

1/D of inlet and exhaust valve guide housings

14.000-14.018 mm (0.5512-0.5519 in.)

O/D of inlet and exhaust valve guides ( original)
(spares)

14.064-14.075 mm ( 0.5537-0.5541 in. )
14.107-14.118 mm ( 0.55541-0.55545 in. )

I/D of inlet and exhaust valve guides (after pressing-in)

8,000-8.022 mm (0.3149-0.3158 in, )

Diameter of inlet valve stem
Diameter of exhaust valve stem

7.972-7.987 mm (0.3138-0.3144 in.)
7.965-7.980 mm (0.3136-0.3142 in.)

Diameter of inlet valve head
Diameter of exhaust valve head

38.4-38.6 mm (1.5118-1.5187 in.)
34.4-34.6 mm ( 1.3543-1.3622 in. )

V750 and V850

1/D of camshaft housings in crankcase
—timing side
—flywheel side

47.025-47.064 mm (1.8511-1.8529 in.)
32.025-32.064 mm (1.2607-1.2623 in.)

Diameter of camshaft journals
—timing side
—flywheel side

46.975-47.000 mm ( 1.8494-1.8504 in.)
31.975-32.000 mm ( 1.2588-1.2598 in. )

Diameter of tappet guides

22,021-22.000 mm ( 0.8669-0.8661 in.)

O/D of original tappet

22.000-21,979 mm (0.8661-0.90486 in.)

Tappet oversize range

0.05-0.10 mm ( 0.0019-0.0039 in. )

1/D of rocker arms

15.032-15.059 mm (0.5918-0.5929 in.)

Diameter of rocker arms spindles

14.983-14.994 mm (0.5899-0.5903 in. )

I/D of inlet and exhaust valve guide housings

14.000-14.018 mm (0.5512-0.5519 in.)

O/D of inlet and exhaust valve guides (original )
(spares)

14.064-14.075 mm ( 0.5537-0.5541 in. )
14.107-14.118 mm (0.55541-0.55545 in. |

1/D of inlet and exhaust valve guides (after pressing-in )

8.000-8.022 mm (0.3149-0.3158 in. )
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Camshaft and Valve Train Assemblies (cont.)

V750 and V850

Diameter of inlet valve stem
Diameter of exhaust valve stem

7.972-7.987 mm (0.3138-0.3144 in. )
7.965-7.980 mm (0.3136-0.3142 in.)

Diameter of inlet valve head
Diameter of exhaust valve head

40.8-41.0 mm ( 1.605-1.615 in.)
35.8-36.0 mm ( 1.409-1.417 in.)

Transmission
Model v7oo V750 Vas0

Gearbox:
Type - four-speed four-speed five-speed
Engine—gearbox ratio (1 :) 1.375 (16-22) 1.375 (16-22) 1.235 (17-21)
Internal gear ratios (1 :)

First gear 2.230 (13-29) 2.230 (13-29) 2.000 (14-28).

Second gear 1.333 (18-24) 1.333 (18-24) 1.388 (18-25)

Third gear 0.954 (22-21) 0.954 (22-21) 1.047 (21-22)

Fourth gear 0.750 (24-18) 0.750 (24-18) 0.869 (23-20)

Fifth gear — s 0.750 (24-18)
Secondary drive:
Type . shaft shaft shaft
Bevel layshaft gear—rear wheel ratio (1 :) 4,625 (8-37) 4.375 (8-35) 4.625 (8-37)
Overall gear ratios (1 :)

First gear 14.180 13.413 11.424

Second gear 8473 8.015 7.929

Third gear 6.063 5.735 5.980

Fourth gear 4.786 4.510 4.964

—_— _— 4284

Fifth gear







5+ Lubrication System

Operational Description

The engines of all models covered in
this guide are lubricated by the same wet
sump lubrication system which relies on
pressure and splash oiling of all engine
components. The heart of the system is a
crankshaft driven, parallel gear type pump
which supplies the necessary oil pressure;
the recovery system is by gravity.

The oil passes through a wire gauze
strainer after leaving the pump and is then
routed through passages in tﬁe crankcase
to thé various component systems. An oil
pressure gauge and a relief valve are in-
2orporated in the delivery circuit before
he oil is dispersed throughout the engine.
The oil is pumped through the main bear-
ings to the camshaft and crankshaft assem-
blies and then to the connecting rod big-
end bearings. The oil then exits from the
sides of the bearings and is splashed,
through the action of centrifugal force, all
over the bottom end. The heafassemblv is
!ubricated by oil pumped up through tub-
ing and the oil then lubricates the cylinder
walls as gravity returns it to the sump.
The full circuit therefore is from the pump
through the filter, through the oil lines to
the relief valve and crankcase breather,
through the pressure gauge, and then to
‘he top and bottom end assemblies.

The gearbox and rear hub drive assem-

93

blies are independently lubricated through
a splash system. Their oil supplies are sep-
arate from the crankcase sump.

OIL PUMP

The oil pump is a long-life item which
seldom requires repair. Therefore, one
should ehe::&c all related possibilities which
might contribute to /a “light-on” or “no-
pressure” situation /before disassembling
the pump.

OIL PRESSURE RELIEF VALVE

The oil pressure relief valve is designed
to be a maintenance free item and must be
replaced if it fails to function correctly.
The unit is mounted on the oil pipe and
works by opening whenever the oil pres-
sure exceeds its prescribed rating. When
the valve opens, the pressure level drops
and the valve will stay open until the pres-
sure returns to normal.

The prescribed maximum rate of deliv-
ery pressure for a 700 cc engine is
35.6—42.7 lbs/sq. in. (2.5-3.0 kgs/sq. cm.);
the pressure for 750 and 850 cc engines is
54.0-60.0 Ibs/sq. in. (3.8-4.2 kgs/sq. cm.).
Consult your local dealer for acF;itional in-
formation.

OIL BREATHER

The purpose of the crankcase oil
breather is to provide an exit for the ex-
cess pressure released by the relief valve.
When the relief valve opens to return the
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oil pressure to within the specified bounds,
the crankcase breather returns the dis-
charged oil to the crankcase and blows an
oil mist into the atmosphere to relieve the
pressure.

Oil breather box

The breather is composed of a box with
a diaphragm which is held against the
breather pipe by a pre-loaded spring
which is calibrated to the necessary pres-
sure for proper operation. The breather
tube, oil return tube, and the vent tube are
all connected to the box by rubber sleeves

and bands.

Key for page 94

10.  Breather tube

11.  Breather tube washer

12.  Breather tube ond return pipe band screw

13, Breather tube, band securi ng screws, and bottom
" plate bolt washer

14, Oil return from breather box tube

15.  Oil return tube band

16.  Return pipe securing hollow bolt

17.  Hollow bolt washer

18. Ol pipe

19.  Oil pipe washer

20.  Oil pipe securing bolt

21, Oil pipe screws lock plate

22.  Oil relief valve plug

23,  Washer
24, Bottom plate
25. Spring

26. Ol relief valve plunger
27. Complete oil pump

28.  Gear driving spindle

29.  Driven gear

30.  Driving gear

Oil pump driving gear key
Driving gear nut washer

OIL PRESSURE CAUGE

The oil pressure gauge (A) is a crank-
case mounted solenoid switch which is
connected to a warning light mounted on
the instrument panel, and it serves as an
indication of insufficient oil pressure. The
oil pressure light will light when the key is
turned on and should go off as soon as the
engine is running. It is not uncommon for
the light to flicker or glow gently while the
engine is running at a slow idle, especialgr
just after the engine has been started.
Raising the idle speed slightly should
make the light go out. If at any time the
light should come on while the engine is

Oil pressure gauge solenoid

33. Driving geor nut

34.  Oil pump securing screw

35. Oil pump securing screw

36. Pump securing screws lock plate
37.  Oil cleaner, complete

38. Oil filter, gauze

39. Bottom plate

40.  Plote securing bolt

41.  Flexible return pipe line

41/1. Recovery pipe-to-flexible line band
42. Washer

43.  Filter screw spring washer

44,  Filter securing screw

45.  Oil delivery-to-cylinder heads pipe
46,  Oil pressure solencid washer

47.  Oil pipes-to-cylinder heads screw
48.  Oil pressure solenoid

48/1. Oil pressure solenoid seal

49.  Vent tube

49/1. Breather tube band

50, Complete oil breather assembly
51.  Flexible center tube

52.  Breather tube-to-flexible pipe band
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running, shut down immediately and de-
termine the reason why. Chances are that
it will be a problem with the electrical as-
pect of the gauge, but if it is a mechanical
problem, failure to stop the engine may re-
sult in the engine stopping itself—
permanently.

The gauge is a non-repairable item
which must be replaced if defective.

Oil Pump Repair

Removal and Disassembly

1. Run the engine until its normal oper-
ating temperature is reached, then drain
the oil.

2. Remove the generator belt cover and
the driven generator pulley. The outer half
of the generator pulley can be removed
after removing the three securing bolts,
spacer washers, and drive belt, and the
inner half can be removed after unscrew-
ing the nut which secures it to the crank-
shaft. A special tool fNo. 12911801) is
available to secure the clutch while break-
ing the nut loose, but a suitable substitute
may be used.

3. Remove the timing chest cover by re-
moving the bolts which secure it to the
cranksiaft, then remove the sealing ring
from the timing cover.

4. Remove the oil pump gear by break-
ing loose the nut which secures it to its
shaft in the same manner in which the
generator belt pulleys were removed. The
gear is a press fit on a tapered shaft, and
must be pulled off with an oil ump gear
puller (No. 32906302) or a suitable substi-
tute.

5. Remove the oil pump mounting
screws and pump, then remove the key,
the driven gear, and the driving shaft.

6. Remove the oil pump filter retaining
screws and filter assembly from the oil
pipe located above the pump. The filter
can be further broken down by removing
the gasket, bottom plate (4), wire gauze (1),
and the filter housing (2). You may wish to
approach the filter from below by remov-
ing the sump.

7. Remove the oil pipe by bending back
the lockwasher locking tabs, then remov-
ing the securing bolts and washers. The re-

Oil filter assembly

1. Filter element

2. Filter body

3. Cap mounting bolts
4. Filter cap

lief valve assembly can now be removed
from the piEe and this assembly can be
further broken down into a plunger,
spring, bottom plate, and plug.

Lubrication components mounted in the crankcase

A. Oil pipe
B. Oil filter
C. Oil pressure relief valve
D. Oil pump

8. Remove the oil pressure gauge sole-
noid from the crankcase at this time if it
has failed to function as intended.

Inspection and Repair

1. Clean all parts in a suitable solvent,
then blow them dry. Oil lines should be
blown out with compressed air. If gasket
sealer has been used on any of the mating
surfaces, they should be carefully scrape
clean.

2. Inspect all parts for signs of exces-
sive wear or damage, and reglace them as
necessary. Gaskets, keys, and other short-



LUBRICATION SYSTEM 97

life items should be replaced as a matter
of course.

3. Measure the width of the pump gears
and replace them if worn past their service-
able limit. The gears should be 15.983-
15.994 mm (0.6293-0.6297 in.) wide.

4. Measure the depth of the gear hous-
ing in the pump body and replace the unit
if it is worn greater than its serviceable
limit of 16.000-16.027 mm (0.6299-0.6309
in.). The areas to be measured are indi-
cated in the accompanying illustration.

5. Measure the outside diameter of the
pump gears and replace them as a set if
worn past their serviceable limit of
25.993-25.980 mm (1.0233-1.0227 in.).

6. Measure the inside diameter of the
gear housings within the pump body and
replace the unit if worn past their service-
able limits of 26.000-26.033 mm
(1.0236-1.0249 in.).

7. Check the clearance between the
pump gear shafts and the supports upon
which they ride in the pump body. The
outside diameter of the gear shafts should
be within serviceable Fimits of 11.994-
11.983 mm (0.4722-0.4717 in.), and the
inside diameter of the supports should
measure 12.000-12.018 mm (0.4724-0.4731
in.). The clearance between the supports
and the shafts must be within 0.006—0.035
mm (0.00023-0.00137 in.) or the worn
components must be replaced.

11.983+1

Checking clearances with feeler gauges

8. Inspect the oil filter wire gauze ty
strainer for a clogged or damaged condi-
tion and replace it as necessary.

9. If the oil pressure relief valve has
not been functioning correctly, replace it
at this time. Consult the “Oil Pressure Re-
lief Valve” section for additional informa-
tion.

10. Replace the oil pressure solenoid if
it has failed to function. Before replacing
the unit, you should make sure that the
problem isn't in the bulb or associated wir-

ing.

26.000 +26.033
e 12000+12.018
\ s \ : ’u,./.f,-'
s 7]+ (22005422035

T

15.98345.994

25.980+25993

e 12.000:12.018
il |

1600046027

35840+36.000 ,

Pump assembly dimensions
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Assembly

1. Assembly is basically in the reverse
order of disassembly.

2. Secure the oil pipe, filter, and pump
assemblies to the crankcase, then consult
the “Engine and Transmission” chapter for
information on how to reassemble the tim-
ing case and the generator pulley assem-
blies. Make sure you correctly time the
valve gear if the correct timing has been
lost. Instructions on adjusting the genera-
tor belt tension can be fJnund in the “Main-
tenance” chapter.

3. Remember to refill the sump with oil
before starting the engine, Rotating the en-
gine through a few times before starting it
is a good idea so there will be oil on all
the parts. After running the engine, check
the sump for a good seal or you may wind
up with a dry sump and a slick garage
floor. The sump mating surface must be
?erfectly clean or a good seal will not
orm. Use a good sealer sparingly at your
own discretion.

Pump assembly

Oil Pump Specifications

OIL PUMP (all models):

Gear width

Depth of gear housing in pump body
Gear housing outside diameter

Gear housing inside diameter

Gear shaft outside diameter

Shaft support inside diameter
Clearance between shafts and supports

OIL PRESSURE:
Maximum delivered pressure;
V700 35.6-42.7

15.983-15.994 mm | 0.6293-0.6297 in.
16.000-16.027 mm / 0.6299-0.6309 in.
25.993-25.980 mm / 1.0233-1.0227 in.
26.000-26.033 mm [ 1.0236-1.0249 in.
11.994-11.983 mm / 0.4722-0.4717 in.
12.000-12.018 mm / 0.4724-0.4731 in.
0.006-0.035 mm / 0.00023-0.00137 in.

/sqin. | 2.5-3.0 kgs/sq em

V750 54.0-60.0 Ibs/sq in. / 3.8-4.2 kgs/sq cm
V850 54.0-60.0 Ibs/sq in. / 3.84.2 kgs/sq cm




6 - Fuel System

The carburetors used on Moto Guzzi
models are simple, functional, Amal type
slide units which can be relied on to pro-
vide accurate metering and efficient deliv-
erly of fuel to the cylinders. When working
on the carbs, clean conditions and deftness
of touch are the variables which will de-
termine the degree of success of a rebuild.
Passages should be blown out with com-
pressed air to avoid scoring their bores,
and rebuild kits should be used in their
entirety, rather than merely replacing the
obviously damaged parts.

Carburetor

DISASSEMBLY AND ASSEMBLY
V700

1. Remove the spring clip (2) from the
mixing chamber cap (1) on the top of the
carburetor, then remove the chamber cap.

2. Carefully, taking care not to foul the
needle against the carburetor bore, lift up
the mixing chamber cover (3) assembly
complete with the throttle slide spring (4),
slide (5), tapered needle (6), ang venturi
bock (6/1). The cover assembly can be
further disassembled, if necessary, by com-
pressing the spring up against the cover,
removing the needle clip and needle, and

99

7

V700 carburetor assembly

disengaging the throttle and choke cables
from their respective slides.
3. Remove the air adjusting screw (7)
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and its spring, then remove the pilot jet
(8).

4. Remove the float chamber plug (22)
and allow the fuel to drain into a suitable
receptacle.

5. Remove the float bowl plug (9), float
chamber securing bolt (10), bolt washers
(11), float chamber (12), main jet (13), and
the jet holder assembly (14) which in-
cludes the atomizer and the atomizer noz-
zle,

6. Disconnect the carburetor from the
air cleaner, remove the carburetor body
(15) from the intake manifold by loosenin
the pinch bolt, and remove the choke (16).

7. Remove the float chamber cover and
tickler assembly (17), then remove the
banjo cap (18), banjo (19), fuel filter (20),
and the ganjo washers (21).

8. Remove the float (23) and Hoat nee-
dle (24) assembly from the float chamber.

9. Assembly is in the reverse order of dis-
assembly. Make sure all parts are perfectly
clean and avoid overtightening any of the
jets or adjusting screws.

V750 and V850

1. Remove the screws (3) which secure
the mixing chamber cap (1) to the car-
buretor body, then lift off the cap and
carefully pull the throttle slide (4) out of
the carburetor bore taking care not to foul
the taper needle (5) on the sides of the
bore.

2. Disassemble the cap assembly by
compressing the slide spring (2) against
the cap, removing the needle clip ang nee-
dle, and then disengaging the throttle
cable from the slide. The cable can now be
withdrawn and the cable adjuster can be
removed from the top of the cap.

3. Remove the throttle slide stop screw
and spring (6) and the pilot air screw and
spring (17).

4. Remove the float bowl drain plug
(7) and allow the fuel to drain into a suit-
able receptacle.

5. Remove the float bowl (8) and pilot
jet (9).

6. Remove the accelerator pump (10),
main jet (11), needle jet (12), and pilot jet
(13).

7. Remove the float (14), float pivot pin
(15), and the float needle (16).

8. Remove the banjo securing bolt and
washer (18), banjo (19), and fuel filter
(20).

V750 and V850 carburetor assembly

9. Remove the screw (22) which se-
cures the choke fitting (21), withdraw the
choke slide (24), spring (23), and fitting,
then disengage the choke cable from the
slide.

10. Disconnect the air cleaner from the
carburetor, then remove the carburetor
body from the intake manifold by loosen-
ing the pinch bolt and pulling the body
free.

11. Assembly is in the reverse order of
disassembly. Make sure all parts are per-
fectly clean and avoid overtightening any
of the jets or adjusting screws.

INSPECTION AND REPAIR

All Models

1. Clean all parts in a suitable solvent,
then blow them dry. Pay special attention
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to the ducts and jet passages which should
be blown rather than poked clear.

2. Inspect the throttle slide for score or
wear marks or for cracks and replace it as
necessary. The slide should be able to
smoothly slide down the carburetor bore
of its own weight and without the aid of
lubrication. If the slide does not move
smoothly it may be lightly sanded with a
fine emery cloth to remove burrs, as long
as the sanding does not mar the surface of
the slide.

3. Inspect the taper needle for signs of
wear along the shaft and in the cli
rooves. If the needle is worn or blunteg
or if its fit in the spring clip is loose, the
offending component must be replaced.

4, Inspect the jets for signs of wear or
damage to their threads and bores and re-
place them as necessary.

5. Inspect the float for a fuel clogged or
otherwise damaged condition and replace
it as necessary. The float needle should be
secure in the float on the V700 model.

6. Inspect the float needle and needle
seat for wear, damage, or anything which
could )[:revent them from seating together
_properly.

7. Inspect the adjusting screws for blunt
tips or damage to their shafts or threads
and replace them as necessary.

8. Inspect the fuel filter for a clogged
condition and clean or replace it as neces-
sary.

9. Inspect the float chamber, bowl, and
tarburetor body for cracks or damage
which could cause air or fuel leaks and
look for sediment deposits which could in-
terfere with the proper operation of any of
the components. Damaged parts must be
replaced and sediment must be carefull
removed with a blunt blade and a def{

touch to avoid scoring the surface of the
part in question.

Fuel Tank

Whenever the motorcycle is to be stored
for an extended period of time, the tank
should be drained and the inside should
be bathed with a gas/oil mixture. This
will leave an oil Alm on the walls of the
tank after the fuel evaporates. This, and
the use of high octane gasolines with mois-
ture-absorbing additives, are the best rust
preventive measures. Before subsequent
use, the tank should be flushed out with
gasoline or kerosine.

If the tank becomes rusted within, mea-
sures must be taken to prevent rust parti-
cles from entering the carburetor. Either a
series of screens in the petcock or a fuel
strainer should be employed. Some of the
rust can be removed by removing the tank
and inserting some small ball bearings.
Shaking the tank will cause the bearings to
knock the rust loose and the tank can be
flushed clean with gasoline or kerosine and
blown dry. Do not use large bearings as
they may dent the walls. Before using,
mai’e sure that the filter in the petcock is
clean, and that the gas cap breather vent
is clear.

Tanks may be arc-welded, as-welded,
or soldered to repair leaks. All traces of
gasoline and fumes must be removed be-
fore this is done because, otherwise, the
tank will explode. Any work of this sort
should be done by your dealer, unless you
are an experienced welder, Epoxy may be
used on small cracks in areas which are
not under great pressure, but this is more
of a temporary measure than a remedy.
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Carburetor Specifications

Model V700 V750 and V850

Standard Carburetor Settings
Type: (Dell 'Orto)

right side §8I1. VHB29CD
left side S.S1. VHB 29 CS
Choke tube diameter 29 mm 29 mm
Throttle slide 80 60
Atomizer 265 265
Main jet 120 145
Pilot jet 55 45
N e Ml14 SV5/ Sv9
Float l4gm NA
Starter atomizer NA 80
Idling screw (number of turns off seat)
r:‘j?)t side 1-1% 2-21% [ 1-1%%
left side 1-1%6  1%-2/ 13,-2
Needle setting (number of notches fromtop) 3 2




7- Electrical System

The models covered in this guide have a
battery-coil ignition, and are equipped
with a starter motor, distributor, and gen-
erator,

Charging System

GENERATOR

The models covered in this guide come
equipped with a Marelli DN 62 Tysoe N
generator which, at 2400 rpm, produces

00 watts at 12 volts. The unit is of the
open construction type, has two poles, and
Operates in conjunction with a separate

Cenerator terminals

103

regulator unit. The rotor spins on two per-
manently lubricated ball bearings which
are intended to be maintenance free items.
The cover assembly is attached by means
of two studs which pass through the unit.
There are two terminals D+/51 (A) and
DF (B), located on the commutator end of
the housing which are used to connect the
regulator wiring to the generator. The D+
terminal is connected to the positive brush
and the DF terminal is connected to one
end of the rotor assembly. When the gen-
erator is attached to the regulator, the D+
and DF terminals of both units must be
connected.

Operational Description

The generator is belt driven off of the
crankshaft and generates current propor-
tionally with the engine rpm. Current is
not delivered until the regulator contacts
close and then the juice is channeled to
the accessories according to their demand,
and to the battery according to its state of
charge.

The rotation of the rotor through the
field coils causes the charge to be gener-
ated and the juice is picked up by the
brushes for delivery to tﬁe terminals.
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Generator Testing Data

FEATURES
Direction
Rated of
Type No. Voltage Current Rotation Operating Speed Regulator Unit
v A min @ maz Type No. No. of Cores
DN 62 N 12 25 Cw 2400 rpm 10000 rpm IR 50 BA 3
® at full power
GENERATOR WITHOUT REGULATOR
ELECTRICAL TESTS (AT ROOM
TEMPERATURE OF 20° C; 68° F)
Overall resistance of field winding (CD) 4.6+ 0.20
Rating of damping resistance (RS —
Connection sreed with no load (tension 13 V) 1500 RPM
Load rating (tension 13 V, current 23 A) 2300 RPM
TENSION AND INSULATION TESTS
Check dielectric rigidity by feeding for 3 secs.
with 50 V, 50 Hz, A.C. Check insulation resistance
by feeding with 500 V, D.C.-Resistance value must
be over 2 MQ
MECHANICAL TESTS AND
DIMENSIONS
Brush spring load 1000-1100 gms (2.2-2.4 Ibs)
I/D of pale shoes after installation 65.7-66.0 mm (2.5865-2.5084 in.)
O/D of rotor 64.9-65.0 mm (2.551-2.559 in, )
NOTE: When carrying out above tests,
temporarily disconnect possible ground-
ings.
Generator With Regulator
No-load Loaded Load at
Connecti Recovery Adjusting Adjusting Current Rated
Regulator Voltage Current Voltage Voltage Limiter On Voltage
v A v v A w
IR 50 BA 115+ 13 28 13.8 + 144 — 28.5-30.5 300

Troubleshooting the Generating System

The following is the most direct ap-
proach to take in locating generating
system difficulties:

1. The following items are indicators of
a faulty generating system:

a. Failure of the generator light to
operate.

b. Repeated or sudden battery dis-
charging,

c. Excessive battery water evaporation
indicating an overcharged state,

2. In testing the generating system do
not commit the following mistakes which
will result in damage to the system:

a. Do not reverse the generator polar-

ity.
J"b. Do not short or ground any wires
unless specifically instructed to do so.

c. Do not operate the enFne while
the generator output terminal is discon-
nected.,

d. Always connect positive to positive
and the negative to negative when con-



106 ELECTRICAL SYSTEM

necting a charger or booster to the bat-
tery.

e. Keep the generator and regulator
units connected.

3. Check for a faulty generator light in
the following manner:

a. If the ignition is on and the light
remains on, disconnect the generator
leads at their terminals. If the light stays
on, check for a short between these two
leads.

b. If the generator light doesn’t go on
when the ignition switch is turned on,
check for a short between the two leads.
If the light still doesn’t come on, reverse
the two leads. If the light still doesn't
come on, check for an open circuit in
the following manner:

(A) Connect the two leads of a volt-
meter to ground and the DF generator
terminal and cheéck for a reading. Go on
to the next step if a reading is obtained.
No reading i:gicat&s an open circuit be-
tween the DF terminal and the battery.
Correct this, then see if the light goes
on when the ignition is turned on.

(B) Either connect or disconnect
both generator leads, turn the ignition
switch on, and momentarily ground the
D+ terminal lead only. If the light does
not come on, check for a burned out
bulb, blown fuse, faulty bulb socket, or
an open condition between the D+ ter-
minal and the ignition switch. Remove
the ground from the D+ terminal if the
light comes on and, with both terminals
connected, nd the generator.

(C) If the light still hasn't come on,
check for open circuits between the wir-
ing harness and the No. 1 terminal, gen-
erator brushes, slip rings, and field
windings.

(D?I[ the light came on in the first
steg and there was a voltmeter reading,
replace the regulator.

(E) Consult the next section if the
light stays on when the motor is run-
ning.

4. Locate the reason for an under-
charged battery in the following manner:

a, Make sure the reason the battery
keeps going down is not because the ac-
cessories have been left on without the
engine running,

b. Check the drive belt for proper
tension.

c. Check the battery for shorting with

a voltmeter or hydrometer indicated by
one or more dead cells.

d. Inspect all wiring for loose or poor
connections.

e. Connect the leads of a voltmeter
from ground to the generator "BAT" ter-
minal, then the no. 1 terminal, then the
no. 2 terminal. No reading indicates an
open condition between the battery and
the voltmeter connection.

5. Check the generator in the following

manner if the problem hasn't yet been dis
covered:

a, Disconnect the battery ground
wire, connect an ammeter so the current
will pass through it from the generator
D+ terminal to the lead which was con-
nected to the D+ terminal, and recon-
nect the battery ground wire.

b. Turn on all of the accessories and
attach a carbon pile across the battery
terminals. Operate the engine until the
maximum current output is obtained.

c. If the generator is good. amperage
output will be within 1 é)ercent of its
rated output. Go back and recheck the

evious steps.

d. Gr(mnrthe generator by inserting
a screwdriver through the generator test
hole if amperage isn't within 10 percent
of its normal rating. '

e. Recheck with a carbon pile as de-
scribed above. If the reading is still not
within 10 percent, the regulator must be
replaced.

f. Recheck with a carbon pile and
overhaul the generator if the readin
still isn't within 10 percent of its rate
amperage.

6. Locate the reason for an overcharged
battery in the following manner:

a. Check the state of battery charge
with a voltmeter or hydrometer.

b. Connect the Ieac{: of a voltmeter to
ground and to the generator DF ter-
minal to check for an open reading
(zero). The voltage, in any case, shoul
not exceed 12 volts at 0° F. Discrep-
ancies in measurements taken in cord
and hot conditions are to be expected.
7. If the above test proves that the cir-

cuit is good and excessive water evapora-
tion stiﬁ indicates an overcharged battery,
separate the generator end frames and
check the field windings for a shorted con-
dition in the following manner:

a. Connect the leads of an ohmmeter
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from the brush lead clip to the end

frame and then reverse the connections.

The ohmmeter must be set on its lowest

range scale.

b. If both readings are zero, check for

a grounded brush lead. This is probably

caused by a missing or damagec}jinsu]at-

ing washer or insulating screw sleeve.
c. If, after replacing the insulating el-

ements, both readings are still zero, the

regulator is defective and must be re-
laced.

8. Consult the “Troubleshooting” chapter
for additional information. If the generator
is in need of attention, it should be re-
turned to your dealer or a qualified spe-
cialist.

REGULATOR

All of the models covered in this guide
use the Marelli IR 50 BA type regulator
which is a three coil unit and is mounted
to the frame. The unit is not repairable or
adjustable and must be replaced if defec-

tive,

Mounted regulator

Operational Description

Theoretically simple, the generator is a
unit consisting of numerous turns of wire
rotating in a magnetic field. The voltage
generated increases as the speed of rota-
tion increases, all other factors (such as
the strength of the magnetic field) assumed
to remain constant. The generator just de-
scribed will produce a pulsating DC flow.

In motorcycle application, all of the
usages of electrical power, including the

lights, spark plugs, etc., draw their energy
from the battery. Obviously, some method
is necessary to recharge the battery, or it
would quickly become dead.

The generator accomplishes this func-
tion by imposing the correct voltage across
the battery terminals to keep it charged.

As stated earlier, the amount of voltage
which the generator puts out is dependent
upon how fast it turns; the generator is
driven off of the crankshaft and, therefore,
the faster the en&ine speed, the greater the
voltage produced.

This of course would be a very crude
system were it operable. A kind_of meter-
ing system is necessary so that the genera-
tor delivers precisely the required voltage
for the needs of the system. For this pur-
pose, a voltage regulator is used.

The regulator works by varying the
strength of the magnetic field in which the
Fenerator coils (or armature) turns. By
owering the field strength, the voltage
produced by the generator is also lowered,
even if it maintains the same rpm.

The voltage régulator consists of three
elements, each of which has a distinct
function to perform.

The operation of the voltage regulator
can best be understood by referring to the
accompanying diagrams.

Figure (A) describes the operation when
the engine is not running or is at a ve
low idle. All power for the motorcycle’s
engine and lighting accessories is taken
from the battery. No current flows from
the voltage regulator to the battery be-
cause the Cut Out contacts (CI) are open.

Figure (B) shows the generator just
coming into play. CD represents the field
coil of the generator. It is actually an elec-
tro-magnet and provides the magnetic field
necessary for the armature to produce
electricity.

Although in theory, current must flow in
the field coil before a magnetic field is pro-
duced, in actual practice there is a very
slight residual magnetism present because
the field coil is wound on steel “pole
shoes.” This residual magnetism is enough
to start the generator producing current as
soon as it starts to turn. Following the wir-
ing diagram from terminal D+ 51 through
the contacts CR and CL to terminal
DF /67, it can be seen that the generator
provides its own current to flow through
the field coil. By regulating the amount of
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1B 1514 3 12
Regulator assembly

. Regulator voltage coil

. Voltage resistance
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Limiter current coil

Cover gasket

Regulator securing flange

. Cirevit breaker contach

. Circuit breaker current coil

. Battery positive pole terminal
. Circuit breaker
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voltage drop (and therefore current flow)
across CD, the regulator varies the output
of the generator.

In Figure (B) again, the Cut Out con-
tacts (CI) have been closed by the
strength of the magnetic field created in
the cut out coil by the generator output.
That is, revs have increased to the point at
which the generator is putting out substan-
tial electrical power. Notice that the cur-
rent will now flow through the contact
points to the battery where it will provide
the energy necessary to run the engine,
lights, etc.,, without allowing the battery
to run down.

As we said before, however, it is
possible for the generator to produce too
much voltage, which would result in a

12. Circuit breaker keeper

13. Generator excitation terminal
14, Limiter keeper

15. Current limiter

16. Limiter contocts

17. Generator positive terminal
1B. Tension regulater

19. Regulator keeper

20. Negative terminal

21. Regulator contacts

burned out electrical system. In Figure
(C) we reach a stage at which generator
output must be cut down somewhat. Slow-
ing down the rotation of the armature
would be the theoretical solution, but it is
connected to the crankshaft of a moving
motorcycle, so this is impossible. What
hagpens instead involves the Regulator
coil. The Cut Out coil has a secondary
winding. A current flow is induced in this
coil which is dependent upon that in the
Srimary winding of the coil. The current
ows through the regulator coil as shown.
When the voltage across this coil is of suf-
ficient strength, it opens the Regulator
contact (CR), again by electromagnetic at-
traction. This has the effect of forcing cur-
rent going to the field coil (CD) to first
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Regulator
pass through the Resistor RRL, This resis-
tor is connected in series with the field coil
as can be seen. There will be a voltage
drop across it, which will result in a dge-
creased voltage across the field coil. This
means that the field strength will be weak-
ened and the output of the generator at
the Eiven rpm will be reduced.

The Current Limiter (Figure D) has ba-
sically the same function as thé Regulator.
When the battery is low and there is a
sudden demand for power for lights (for
example), the generator will try to provide
the needed power as fast as possible. This
may result in a power surge which will
burn it out. The Current %,imiter, then,
opens at contact CL to engage the resistor
RRL and limit generator output.

REGULATOR CURRENT curtoOuTr
AR AL A

f

LIMITER
REGULATOR CURRENT CUTouT
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CR c ol -BAi
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r operation

Ignition System

DISTRIBUTOR ASSEMBLY

The models covered in this guide come
equi?‘ped with a Marelli S123A distributor
which houses the automatic spark advance
unit, the contact breaker assembly, the
condensor, the rotor, and the high voltage
distributor cap to which the high tension
spark p1u§ leads, and the lead from the ig-
nition coil are attached. The distributor is
gear driven directly off of the camshaft.

Automatic Spark Advance

The automatic spark advance is housed
in the distributor body and is driven off



ELECTRICAL SYSTEM

110

Ve

Alquasse soinqusiy

Mauds paxy ayojd jujog
Pojuod jat saynaig
upd yim agojd ajejdwor

5102 § Bupds By

spo3 g Bupds jyBrap
pod yjej wop

Mauze Buju|ojes wo)
woy

lieg

Buuds Buuojas fjog
YBiam ssuoapy

yoys -

1o3g
ysnigq voqio)
doa Jojnquysig
Joj0u sojnquysig
inu joupuia)
soysom Buudg
Joysom yojy4
yoo|q Buyojnsup
ayoyd Buyojnsuy
Hoq |oujuia)
dos masds Bupxy Buudg
dos Bupds Bupnsag
Mmass Bupxy Josuspuon
saysom Bupudg
Q 4T 3D Jesuapuny
Pojuod
ajadwoa ‘ylun sayoaig
vouid Bad Bunndeg
uojud Bupaug
ww g9 Wiy
ww z°0 wiyg
Wi g wiys
isyodg

Alquasso asuoape Jjjowony

Jaysom ioj4
laysom ajj|axyng
sBupysng yym sBuisnoy

ajejdwod 'y g£Z| § 4oinquisiq

~ e ¥ A9



ELECTRICAL SYSTEM 111

the camshaft. In its rest position, the ad-
vance unit provides a sgio htly retarded
spark for easier starting and a smooth idle
at low engine rpm. When the engine rpm
reaches a certain pre-determined level, the
centrifugal weights of the advance unit
begin to move as depicted in the accom-

nying illustration. The degree to which
5:5 spark can be advanced (14° is full ad-
vance) is determined by pins which slide
in grooves whose length is predetermined
to allow the spark to be advanced to the
most fortuitous number of ees. The
springs which attach the weights to the

cam mounted plate are calibrated to allow
the spark to Ee advanced gradually ac-
cording to engine rpm.

If the advance mechanism is suspected
of improper operation, the best way to
check it is to static time the engine and
then check the timing with a strobe light.
Any irregularities should show up immedi-
ately. If the felt follower of the contact
breaker is not kept properly lubricated, or
if the unit is very old, the cam may be-
come worn in which case the entire unit
must be replaced. If the advance springs
become damaged or stretched out, they
may be replaced. Any other damage to the
assembly will result in the need for re-
placement. This provides only as much of
an advance as is to perform the
job and the use of springs allows the spark
to return to a more retarded position as
the number of engine rpms drops off.
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Distributor shaft ARPM
Automatic spark advance diagram

Advance mechanism operation
1. Weight 7. Plate, solid with cam
2. Stud 8. Com
3. Plate, solid with shaft 2. Plate slot
4, Shaft 10. Return spring
5. Cam control pin 11. Spring stud
6. Cam control pin 12. Lock plate
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Contact Breaker

The contact breaker assembly is com-
prised of a pair of contact ]ioints which
are used to interrupt the spark in order to
regulate it so that there is spark to the
spark plug only when necessary to ignite
the fuel mixture. The breaker assembly is
mounted on a plate which is situatec{ in
the distributor immediately over the ad-
vance mechanism. The advance unit cam
protrudes throu}gh the breaker plate and
the felt pad of the movable point arm
rides on it so the points are open each
time the cam lobe meets the pad. The
other point is stationary and is affixed to
the fixed contact point holder which is se-
cured directly to the breaker base plate in
order to provide a ground for the points.

Contact breaker assembly

1. Plate

2. Fixed contact point holder

. Point holder securing screw
Breoker arm

Breaker arm pin

Flat spring

Felt pad

Cam

. Terminal for connection to coil

PENO LA

Condenser

The condenser is wired in parallel to the
contact points and functions as an electri-
cal storage reservoir and prevents arcing
across the points. The condenser serves to
absorb any current which tries to run back
through the system due to an overload sit-
uation and feeds it back into the coil.
When the points are closed, the current
flows straigi‘l’: through them to ground.
When the points open, the current is still
trying to get through but has no means of

doing so. If not for the condenser it might
arc across the points. When the condenser
reaches its capacity, it discharges the cur-
rent back through the primary windings
and eventually to the spark plug.

If the contact points become pitted re-
peatedly and it's not due to dirt or oil on
the contact surface, the condenser is prob-
ably at fault and must be replaced. The
condenser is mounted on the distributor.

Coil

All of the models covered in this guide
come equipped with a Marelli BE 200 D
ignition coil. A coil consists of two wind-
ings: a primary winding which is com-
prised of thick wire turned a small number
of times and the secondary winding made
of thinner wire turned a greater number of
times. The coil functions to boost the volt-
age fed to it in order to provide a spark
strong enough to jump the spark plug air

ap.

X lI-nym.l get a weak or erratic spark at the
plug, and you are fairly sure that the rest
of the ignition system is in good shape, it
may be time to replace the coil. Although
these are long-life items they sometimes do
go bad. Check for continuity through the
coil, a lack of continuity inc{i’cates a break
in the windings, or install a new one and
check for a stronger spark.

Distributor Cap and Rotor

The distributor cap and rotor function
together in order to bring juice into the
distributor from the coil, and then send it
back out to the spark plugs. Both the cap
and rotor are made of molded bakelite
with metal contacts imbedded in them.

The current comes into the distributor
cap through the center lead and is passed
to the rotor via a spring loaded carbon
brush which is always in contact with the
center of the rotor. As the rotor, which is
affixed to the cam spindle so it rotates at
the same speed as the camshaft, passes the
metal contacts in the distributor cap (there
is one contact for each of the three leads),
the rotor contact comes in contact with the
lead contacts and sends spark to the ap-
propriate cylinders. The leads are marked
on the distributor cap as to their appropri-
ate cylinders.

The distributor cap and rotor are in-
tended to be long-life items, however the
are subject to wear, especially the higl‘:
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tension leads which rot and tend to leak
and the contacts which tend to corrode.
Leaky high tension leads are dangerous
and rob performance as they fail to Eeliver
a hot enough spark to the plug in severe
cases. Check for leaks by lightly running
our fingers over the leads and eeling for
that tell tale tingle, or run the bike at
night and watch for dancing blue sparks.
The leads® should be replaced as a set.
Check the rotor and cap for cracks which
might hold moisture and replace them as
necessary, preferably as a set,

Spark Plugs

Moto Guzzi recommends the use of
either Marelli CW 225 LVT or Bosch W
225 T 2 type spark plugs, however any
suitable plug manufactured by another
company may be used.

If rou ever get stuck for a plug, one
popular brand which you can almost al-
ways get at an automotive house is
Champion. The following are the Cham-
pion plugs which may be used in Moto
Guzzis:

CGold

Standard  Palladi

Model Plug Plug
850cc V-850 N-3 N-3G
750 cc  V-750 (Y% in. reach) L-81 L-6G
750 cc  V-750 (% in. reach) N-4 N-4C
700 cc V-T0O (% in. reach) L-81 L-6C
T00cc  V-700 (% in. reach) N-3 N-3G

For additional information on spark
plugs consult the “Tune-Up” chapter.

Battery

For information on the care and feedin
of your battery, consult the “Maintenance
wpter. The following are some useful
Pecifications:

- Voltage: 12V
Capacity: 32Ah
Length: 230 mm (9.0551 in.)
Width: 139 mm (5.4724 in.)
Height: 180 mm (7.0866 in.)
Weight (wet): 28.6 lbs,

Starter System

STARTER MOTOR

The models covered in this guide come
equipped with a Marelli MT 40 type
starter motor which is very similar in con-
struction to the Bendix equipped Delco
units found in most American cars. The
motor operates on 12 volts, has fuurc}:'oles,

pro-

rotates in a clockwise direction, an

duces 0.7 hp.

=T
"

L]

2

Starter wiring diagram

BC, Field coil

Bt. Battery

E. Electromagnet
Pu. Ignition key
M. Ground

AAA _AAA

3

Operational Description

When the ignition is switched on, juice is
fed to the starter but the solenoid is not
engaged (A). At this point there isn’t any
current in the starter windings and the pin-
ion gear is free.

When the starter button is pushed (B),
the solenoid, which is in effect an electro-
magnet, is activated and this causes the s6-
lenoid to close. The action of the solenoid
causes the coupling control lever to shift
which brings the pinion gear into contact,
but not engagement, with the flywheel ring

ear.
. In the next frame (C) we see that the
current is in the starter windings and
therefore the motor has begun to spin. The
centrifugal force brings the pinion into
total e::faﬁteament with the flywheel ring
gear and the starter turns over the engine.

Once the engine is running, the flywheel
turns at higher revs than the starter motor
is capable of. It is at this point (D) that
the over-ride provision built into the
starter takes over and allows the pinion to
disengage itself from the ring gear. You'll
notice &at the solenoid is still engaged
which means the starter button is still de-
pressed. If not for the over-ride system, the
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Starter assembly

. Keeper return spring

. Solenoid keeper

. Retaining coil

. Coupling coil

. Movable contact

. Solenoid switch

. Switch contacts

. Terminal for connection to battery
. Terminal for connection to ignition key
10. Brush holder ring

11. Brush spring

12. Brush

13. Disc broke

14, End cover, commutator side
15. Commutator

16. Rotor winding

17. Rotor

18. Pole shoe

19. Casing

20. Field winding

21. Fast pitch thread

22. Release spring

23. Coupling spring

24, Roller freewheel

25. Pinion

26. End cover, pinion side

27. Coupling control lever

MmN AW~
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Starter operation

starter would be forced to spin past its
limits since it hasn’t the power to counter-
act the engine’s rotation, and this would
cause damage to both the starter and fly-
wheel assemblies. You are supposed to re-
lease the starter button as soon as the en-
gine catches, but in the event that you

on't, the mechanism jams, or the button is
accidentally pressed while the engine is
running, you won't damage anything be-
cause the pinion will free-wheel.

Cutaway view of the engaging mechanism

. Control lever

. Release spring

. Rel spring h
. Sleeve

. Coupling spring

1

2

3 ing ring
4

5

6. Coupling hub

7.

8.

9.

Flywheel ring gear
Pinion gear
Roller freewheel

The disc brake device fitted to the brush
end of the starter is designed to stop the
rotation of the armature shortly after the
button is released. This is to prevent dam-
age to the pinion and ring gear teeth in
the event that the operator attempts to use
the starter again, aEer failing to start the
engine the first time, before the armature
has the time to stop of its own accord.
With the brake setup, you know the starter
isn’t spinning any longer.
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Starter Motor Repair

The starter assembly is a long-life unit
which, under normal operating conditions,
should not require attention. If the starter
fails, and a solution cannot be found in the

shooting” chapter, the unit should be re-
moved and returned to your dealer or a
qualified specialist for repairs. The follow-
ing is some useful testing information and

appropriate section of the “Trouble-  specifications which may be of assistance:
Starter Motor Testing Data
FEATURES
Rated Rated Direction of Solenoid
Type Na. Voltage Output Rotation Pinion Gear Switch
No. of
v HP Teeth Module Type No.
MT 40 H 12 0.7 Ccw 8 2.5D.P. 1IE 13 DA
ELECTRICAL TESTS
v Torque
oltage Current
Operating Condition v A RPM Kgem ftlb
No-load 11.8 +25 11000-11500 - —_
Full load 10 +100 3200-3500 0.15 1.08
Short circuit 7 —300 — 0.75 5.42

VOLTAGE AND INSULATION TEST

Check dielectric rigidity by feeding for 3
sec.s with 500 V, 50 Hz, A.C. Chec%( insu-
lation resistance feeding with 100 V, D.C.

Resistance value must be 2 Mg .
NOTE: When carrying out above tests,
temporarily disconnect possible ground
connections.

MECHANICAL TESTS AND DIMENSIONS

Torque under no load

Torque necessary for disc brake to stop rotor

Diameter of pole shoes
O/D of rotor

I/D of bushing, coupling side

I/D of bushing, commutator side

Solenoid Repair

The solenoid is a non-repairable item
which must be replaced if defective. The
easiest way to determine whether or not
the solenoid is operating, is to listen for

SOLENOID SWITCH TEST

0.4-0.5 Kg/cm? (2.89-3.61 ft 1b)
2.5-4.0 Kg/cm? (18-28.9 ft1b)
52.6-53.0 mm (2.0708-2.0865 in. )
51.9-52.0 mm (2.0468-2.0472 in, )

10t 3'015 mm (0.3037 = -000% 1)

10t 8.015 mm (03937 + g.ooos 1§

the distinctive click it makes when acti-
vated. If it doesn't click, it's probably bad
and should be replaced. For those of you
with a more scientific bent, here are a few
interesting bits of data:

Coupling Rel, Tatal
Type No. Absorption Voltage Voltage Load Force Core Travel
A \4 \' Kg Ibs
DE 13 DA 27-53 4 1-6 / 0.4-2 15 33.06 9.5mm (0.374 in.)
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Teeth Contact Test

There should remain about 1 mm
(0.0394 in.) of coupling lever travel when
the tooth faces of tl!:e pinion and ring gears
come into contact. Therefore, when the
switch contacts are completely closed, the
coupling spring should have to be com-

ressed one millimeter more before the
coils of the spring touch each other. Per-
form the test by inserting a 1 mm thick
feeler between the pinion and rin gears,
then push the coupling lever ang use a
continuity tester to determine if the switch
contacts have closed.

Miscellaneous Electrical
Information

LIGHTS

The models covered in this guide come
equipped with sealed beam headlights

ich must be replaced if defective. If the
lens or seal breaks, the reflector quickly
tarnishes and the light output is reduced.
Use only replacement units of the same
type to make sure that the proper voltage
requirements are met. The beam is 1
mm (6.6 in.) in diameter.

The sealed beam unit can be removed
by removing the securing screw at the
bottom of the headlamp rim, and rotating
the unit slightly so that the rim will dis-
engage from the headlamp shell retaifiing
shell. The headlamp can then be disen-
gaged from the spring clip and replaced.

Beam Adjustment

1. Draw a horizontal line on a wall at
the height of the center of the light.

2. With the motorcycle on a level sur-
face about 25 feet away, turn the beam on
the test line.

3. Have someone sit on the machine,
rather than using the center stand, and be
sure that the tires have the correct amount
of air.

4. The top of the main circle of light
produced by the high beam should be
even with the test line.

5. Adjust the light for center position so
the beam is perpendicular to the line of
the handlebar. The light can be adjusted
by loosening the bolts which secure the
headlight shell to the fork ears. Recheck
the adjustment after the securing bolts
have been secured.

FUSES

The fuse box is in the headlight shell,
and houses four fuses on the standard
model and more, depending on the num-
ber of accessories, on the police models.
Do not indiscriminately replace fuses
without attempting to locate the source’ of
the failure. Use the wiring diagram and
work back from the fuse box. When work-
ing with the fuses it's a good idea to also
check the condition of the headlight ter-
minal plate to which the fuse box is at-
tached. Fuses must be replaced with 25 A
fuses only.

BULBS

All bulbs used on the models covered in
this guide are 12 V. The following list
shows their wattage ratings:

Headlight 4545 W
(USA models); 45-40 W (European and
Police models)

Tail light (twin filament) 20-5 W

ffyeedometer (A) 3w

igh beam indicator (B) 3w

Ammeter (C) 3w

Neutral indicator (D) 3w

Oil pressure gauge (E) 3w
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Wiring diagram (V700 USA model)
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N T A

KEY TO CABLE COLORS

Black: battery V to starter motor relay Z

. Red: regulator U 518+ to battery V -+

Red: battery V to ignition switch Q

. Grey-red: generator T to regulator U (D)

White: generator T to regulater U (DF)
Black: terminal with fuses C to stop cut-out 0

. Yellow: distributing block D to tail light bulb R
. Green: neutral cut-out N 1o warning light F on speed-

ometer

. Brown ignition switch @ (50) to starter relay Z

. Blue-black: terminal block C to H.T. coil |

. Grey: oil pressure cut-out P to speedometer L

. Red: generator T to warning light D on speedometer L

Black: distributing block D te hern M (T—)

. Red: terminal block with fuses C to ignition switch @
. White: distributing block D to warning bulb @ in

speedometer L

. Yellow-black: distributing block D to warning light LA

on speedometer

. Brown: terminal block € to ignition switch @ (Int.)

White-black: terminal block C to speedometer L

. Green: distributing block C te light switch E

. Green-black: distributing block D to light switch E
. Grey-red; distributing block D to light switch E
. Brown: terminal block G to light switch E

. Black: distributing block' D*to.light switch E

. Black: stop light cut-out O fo tailllight bulb §

. Black: regulator U to ground .
. Black: battery V to ground

. Black: H.T. coil | to contoct breaker H

. Black: H.T. coil | to distributor G

. Black: distributor G to spark plug F

. Black: distributer G to spark plug F

. Black: distributing block D to ground

41, Green-black: distributing block D to high beam fila-
ment B =

42, Green: distributing block D to low beam filament B

43, Black: headlight bulb B to distributing block D

IGNITION SWITCH POSITION

0—

1—30/30 int.
2—30/20 int. 15/54
3—30/30 int. 15/54 50

LEGEND

A Headlight

8 Main light bulb

C Terminal block with fuses

D Distributing block

E Light switch and horn button
F Spark plug

G Distributor

H Contact breaker

| H.T. coil

L Speedometer and warning light bulbs
M Horn

N Meutral indicator cut-out

O Stop light cut-out

P Oil pressure cut-out
Q@ Ignition switch

R MNumber plate and tail light

Plate illumination and stop light

T Generator

U Regulator

V Battery

Z Starter motor relay

X Starter motor
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Wiring diagram (V700 European model)
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KEY TO CABLE COLORS

. Black: battery - to starter motor
. Red: battery to regulator 51 B -}

Red: ignition switch 30/30 to battery -+

. Grey-red: regulator to generator D -+

White: regulator DF to generator DF
Black: terminal with fuses to stop cut-out

. Yellow; distributing block to tail light bulb

., Green: instrument board F to neutral indicator cut-out
. Brown: ignition switch to starter motor

. Blue-black: terminal block to coil

. Grey: instrument panel 0 to oil pressure solencid

. Red: instrument panel D to generator D -+

. Black: terminal box with fuses to horn

. Red: ignition switch 15/54 to terminal block

. White: instrument panel Q to distributing block

. Yellow-black:

instrument panel LC to distributing

block E

. Brown: ignition switch int. to terminal block with

fuses

. White-black: instrument panel D to terminal block

with fuses

19.
20.
21.
22,
23.
24,
. Black:
26.
7.
. Black:
29
30.
. Black:
37.

0—

Green: light switch to headlight bulb
Green-black: light switch to headlight bulb
Grey-red: light switch to distributing block
Brown: light switch to terminal with fuses
Black: horn buttan to distributing block
Blue: town driving bulb to distributing block
stop cut-out to stop bulb

regulator te ground

battery to ground

H.T. coil to contact breaker

H.T. coil to distributor

distributor to spark plug

distributor to spark plug

headlight D te ground

Black:
Black:

Black:
Black:

Black:

IGNITION SWITCH POSITION

1—30/30 int.
2—30/30 int. 15/54
3—30/30 int. 15/54 50
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Wiring diagram (V750 USA model)
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KEY TO CABLE COLORS 43,  Black: Headlight bulb B to ground on distributing

block D

1. Black: Battery V to starter motor solenocid Z

2. Red: Regulator U 51 B+ to battery V LEGEND

3.  Red: Battery V to ignition switch @

4.  Grey-red: Generator T to regulator U (D) A Headlight

5.  White: Generator T to regulater U (DF) B Main driving lights

6.  Black: Terminal with fuses C to stop cut-out O Terminal block with fuses

7.  Yellow: Distributing block D to tail light bulb R Distributing block

8.  Green: Neutral cut-out N to warning light DD Light switch and hern butten

9.  Brown: Starter hutton L to starter solencid Z Spark plugs

9/1. Blue-black: Terminal block C to starter button Distributor

10.  Blue-black: Terminal block C to H.T. coil | Contact breaker

10/1. Blue-black: Rev-counter BB () to H.T. cail | H.T, coil

1. Grey: Oil pressure cut-out P to oil pressure indica- Starter button

Y tor FF Hern

12.  Red: Generator T to warning light EE

13. Black: Distributing block D to horn M (T—)

14.  Red: Terminal block C to ignition switch @ (15-54)

15.  White: Distributing block D to speedometer AA

16.  Yellow-black: Distributing block D ta warning
light €C

Neutral indicator cut-out

Stop light cut-out

Qil pressure cut-out

Ignition switch

Number plate and tail light
Plate illumination and stop light

17.  Brown: Terminal block C to ignition switch @ (Int.) Generator

18.  White-black: Terminal block C to warning light EE Regulator

19.  Green: Distributing block D to light switch E Battery

20.  Green-black: Distributing block D to light switch E Starter motor solencid
21.  Grey-red: Distributing bleck D to light switch E Starter motor

;xm{cqmanOZZP—IOmmUn

22.  Brown: Terminal block C to light switch E Speedometer (with illumination buib)

23. Black: Distributing block D to light switch E BB Rev-counter (with illumination bulb)
25.  Black: Stop light cut-out O to tail light bulb § CC Lights indicator (red)
26.  Black: Regulator U te ground DD Neutral indicator (orange) 0
27.  Black: Battery V to ground EE Generator charge indicator (red)
28.  Block: H.T. coil | to contact breaker H FF Oil pressure indicator (red)
29.  Block: H.T. coil | to distributor G K Relay for starter solencid
29/ A. Black: H.T. coil | to revcounter BB i
30. Black: Distributor G to spark plug F IGNITION SWITCH POSITION
31.  Black: Distributor G to spark plug F '
37.  Black: Headlight B.te-groun 0—
37/ A. Black: Rev-counter BB 1o ground 1—30/30 Int.
37/8. Black: Starter motor solefoid Z to neutral indi-  2—30/30 Int. 15/54
cator N 3—30/30 int. 15/54 50
4% Gr;l.;::[::k; Distributing block ID to high beam Mote: Position 3 does not serve on machines with storter

42, Green: Distributing block D to low beam fila- e

ment B
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Wiring diagram (V750 European model)
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22.
23.

25.
26.

28.
29,

3.

33
34,
35.
36.

38.
39,

41.
42,

KEY TO CABLE COLORS

. Black: Battery (--) to starter motor

Red: Battery to regulator 51 B 4

. Red: Ignition switch 30/30 to battery

. Grey-red: Regulator to generater D +

. White: Regulater DF to generator DF

. Black; Headlight to stop cut-out

. Yellow: Headlight terminal to tail light

. Green: Warning light F to neutral indicator cut-out

. Brown: Starter button to starter motor selenoid

. Blue-black: Headlight terminal to H.T. coil

. Grey: Warning light F to oil pressure cut-out

. Red: Warning light A to generator

. Black: Distributing block to horn

. Red: Ignition key 15/54 to headlight terminal

. White: Speedometer AA to distributing block

. Yellow-black: Warning light CC to distributing block
. Brown: Ignition switch INT to heodlight terminal

. White-black: Warning light FF to headlight terminal
. Green: Light switch to distributing block

. Green-black: Light switch to distributing block

. Grey-red: Light switch to distributing black

Brown: Light switch 1o headlight terminal
Black: Horn button to distributing block

. Black: Horn T+ to headlight terminal

Blue: Parking light to distributing block
Black: Stop light cut-out to tail bulb

. Black: Regulator to ground

Black: Battery to ground
Black: H.T. coil to contact breaker

. Black: H.T. coil to distributor

Black: Distributor to spark plug

. Block: Distributor to spark plug

Black: Headlamp to ground

Green: Distributing block to low beam light
Green-black: Distributing block to high beam light
Black: Headlight bulb to ground

. Black: Parking light te ground

Blue-black: Headlight terminal te button horn
Blue-black: H.T. coil 4 to rev-counter

. Black: H.T. coil—to rev-counter 1

Black: Rev-counter BB to ground
Black: Starter motor to ground

LEGEND

Headlight

Main light bulb

Terminal block with fuses
Distributing block

Light switch and horn butten
Spark plug

Distributor

Contact breaker

H.T. coil

Starter button

Horn

Neutral indicator cut-out
Stop light

Oil pressure cut-out
Ignition switch

Number plate and tail light
Plate illumination
Generator

Regulator

Battery

Starter motor solenoid

Starter motor
g A 4.

gxn<cﬂmx0v022r—lmmmonw)

with illumination bulb

BB Rev-counter
CC Lights indicator (red)
DD Neutral indicator (orange)
EE Charge indicator (red)

FF Oil pressure indicator (red)
GG Parking light

K Relay for starter solenoid

IGNITION SWITCH POSITION

0—

1—30/30 Int.
2—30/30 Int. 15/54
3—30/30 Int, 15/54 50

Note: Position 3 does not serve on machines with starter

button.
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11,
12,
13.
14,
. Red: Terminal with fuses 3 to ignition switch 30/30
16.
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Wiring diagram (V750 Police model)

KEY TO CABLE COLORS

. Black: Battery 23 to starter motor reloy 24
. Red: Regulator 22 to bottery 23

. Red: Battery 23 fo ignition switch 20

. Grey-red: Generator 21 to regulator 22

White: Generater 21 to regulator 22
Black: Terminal with fuses 3 to stop cut-out 37

. Black: Headlight bulb 2 to distributing block 4

. Green-black: Headlight bulb 2 to distributing block 4
. Green: High beam bulb 2 to distributing block 4

. Brown: Terminal block with fuses 3 to ignition switch

20
Blue-black: Terminal with fuses 3 to start button 33
Blue-black: Terminal with fuses 3 to H.T. coil 28
Red: Terminal with fuses 3 to ignition switch 15/54
White-black: Terminal with fuses 3 to separate fuse 5

Grey-black: Terminal with fuses 3 to front side red
light switch 31

18.
19.

20.
. Yiolet: Terminal with fuses 3 to flasher cut-out 34

22,

23.
24,

25,
26.
27.
28.
. Green: Distributing block 4 to light switch 30
30.
ar.
. Black: Fuse 5 to cut-out 36

. White-black: Terminal with fuses 3 to rear flasher cut-

out 7
Black: Terminal with fuses 3 to turn flasher cut-out 34
Orange: Terminal with fuses 3 to light switch and
hern button 30
Violet: Terminal with fuses 3 to turn signal switch 32

Black-white: Terminal with fuses 3 1o red indicator
light 19

Grey-red: Distributing block 4 to light switch 30

Yellow-black: Distributing block 4 to red warning
light for high beam 16

White: Distributing block 4 to speed, lamp 15

Black: Distributing block 4 to light switch 30

Black: Distributing block 4 to horn 36

Black: Distributing block 4 to ground

Green-black: Distributing block 4 1o light switch 30
Black: Fuse 5 to horn 36
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3.
34.

35.

36.
37.

38.
39.

42,

47.

49,
. Yellow: R/H rear blue light 44 to rear block 40
aY;

52.

54.

o ohy -

Black-yellow: L/H turn indicator 43 fo rear block 40
Yellow-black: Distributing block 40 to front bleck 30
Yellow: Supplementary light 50 to cut-out &
Blue: Front lateral light switch (red) 31
black 13

Red: Generator 21 to indicatar light 19
Black: H.T. coil 28 to contact breaker 27
Black: H.T. coil 28 to distributer 26

to front

. Black: Distributor 26 1o plug 29
41.

Black: Starfer motor relay 24 to starter motor 25
Black: Starter motor relay 24 to neutral indicator cut-
out 39

. Yellow: Headlight distributing block 4 to rear distrib-

uting block 40

. Brown: Starter relay 24 to start button 33
. Yellow: L/H rear light 45 to rear block 40
. Blue-bl

b Aack

k: Rear 43 to rear distributing
block 40
Yellow: Number plate and stop light 41 to rear block

40

. Black: Number plate and stop light 41 to rear block

40
Yellow: R/ H rear flasher 42 to rear block 40

Yellow: R/H rear block 40 to front distributing block
13

Blue-black: Rear distributing block 40 to front distrib-
uting block 13

. Green: Neutral indicator cut-out 39 to amber indica-

tor 18
Blue: Front distributing black 13 to red warning lamp
for front red light 8

. Blue: Front distributing block 13 to R/H red front

light 46
Blue-black: Front distributing block 13 to amber rear-
light cut-out 35

. Yellow: Front distributing block 13 to turn signal 32
. Yellow: Front distributing block 13 to green warning

lamp for R/ H flasher 11

. Yellow-black: Front distributing block 13 to green

warning light 18

. Yellow-black: Front distributing block 13 to turn sig-

nal lamp switch 32

. Black-white: Rear amber cut-out 35 to cut-out 7
. Black: Rear block 40 to stop light cut-out 37
- Blue-black: Rear light amber flasher 42 to rear block

40

. Yellow-black: Front distribufing block 13 to amber

turn indicator bulb 49

. Blue-black: Front block 13 to blue warning light 9

LEGEND

. Headlight

. High and low beam lamp (45/40W—12V)
. Terminal block with fuses

. Distribution block in headlight

@ N ot

el

51.

00—

. Fuse for horn and additional light
. Cut-out for additional light
. Cut-out for rear amber flashers

Red warning lamp for front red lights (bulb 3W—
12v)

. Blue warning light for amber rear lamps (bulb 3W—

12v)

. Green warning lamp for L/H flasher (bulb 3W—12V)
. Green warning lamp for R/H flosher (bulb 3W—

12v)

. Instrument panel

. Front distributing block

. Mile speedometer

. Speedometer illumination lamp (3W—12V)

. Red warning light for high beam (bulb 3W—12V)
. Red oil pressure indicator (bulb 3W—12V)

. Amber neutral indicator lamp (bulb 3W—12V)

. Red indicator light for insufficient battery charge
. lgnition switch

. Generator

. Regulater

. Battery

. Starter motor relay

. Starter motor

. Distributor

. Contact breaker

H.T. coil

. Spark plug

. Light switch and harn button

. Front side red lights switch

. Turn signal flashing lamps switch

. Start button

. Turn flashers cut-out (2BW—12V)

. Amber rear lights cut-outr(4OW—12V)

. Horn

. Stop light cut-out, reor brake

. Qil pressure solenoid

. Meutral indicator cut-out

. Rear distributing block

. Number plate and stop light (5/20w—12V)
. R/H rear light omber flasher (bulb 5/20W—12V)
. L/H rear light amber flasher (bulb 5/20W—12V)
. R/H rear light, blue (bulb 5W—12V)

. L/H rear light, blue (bulb 5W—12V)

. R/H red front light (bulb 15W—12V)

. L/H red front light (bulb 15W—12V)

. R/H amber turn indicator (bulb 15W—12V)
. L/H amber turn indicator (bulb 15W—12V)
. Additional light for palice duties

Stop light cut-out, front brake

IGNITION SWITCH POSITION

1—30/30 Int.
2—30/30 Int, 15/54

3—Not

applicable for systems incorporating starter

button.
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Wiring diagram (V850 Eldorado model)
LEGEND U Regulator
V Battery
A Headlight Z Starter motor solenoid
B Main driving lights X Starter motor
C_Terminal block with fuses AA Speedometer (with illumination bulb)
D Distributing block BB Rev-counter (with illumination bulb)
E Light switch and horn button CC Lights on indicater (red)
F Spark plugs DD Neutral indicator (orange)
G Distributor EE Generator charge (red)
H Contact breaker FF Oil pressure indicator (red)
I H.T. coil K Relay for starter solenoid
L Starter button
M Horn IGNITION SWITCH POSITION
N MNeutral indicater cut-out
O Stop light cut-out 0—
P Qil pressure cut-out 1—30/30 Int.
Q Ignition switch 2—30/30 Int. 15/54
R Number plate and tail light 3—30/30 Int. 15/54 50

S Plate illumination and stop light Note: Position 3 does not serve on machines with starter
T Generator button.
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3 Wiring diagram (V850 Police model)
LEGEND 25. Starter motor
A 26. Distributor
H glli : 27. Centact breaker
2 HIGH*aAE low beam bulb (45/ 40W—12V) 28. Coil
3. Terminal block with fuses 29. Spark plug
4. Distributing block in headlight 30. Light switch and horn button

5. Horn fuse __
6. Courtesy light cut-out
‘7. Coil disconnection :ul-gui
8. Red warning lighf nt red lights on
'9..74.m|tlighh and rear ﬂnahmg lights switch
10. Green warning Ilgi;n, L/H turn light on (3W—12V
bulb)
11. Green warning light, R/H turn light en (3W—12V
bulb)
12. Instrument panel
13. Shunting connection, front
14. Mile speedometer
15. Bulb, :paed illumination (3Iw—12v)
16. Red warning light, high light on (3W—12V bulb)
17. Red warning light, oil pressura (3W—12V bulb)
18. Orange warning light, -neutrol indicater (3W—12V
bulb)
19, Red warning light, generator charge (3W—12V)
20. Ignition.switch
21. Generator
22. Voltage regulater
23, Battery
‘24, Starter motor relay

31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.

43,
44,
45,
46,
47.
48.

49.

50.
51,
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Ground switch for relay

Turn lights, front red lights, and radio control switch
Starter button

Flasher unit for turn lights, and rear lights
Horn

Rear broke stop cut-out

Front brake stop cut-out

Qil pressure hydraulic cut-out

Neutral indicator cut-out

Rear shunting connections :

Plate and stop light (5/21W—12V bulb)

. Rear orange flashing light (21W—12V bulb), R/H

Rear orange flashing light, L/H (21W—12V bulb)

Rear R/H blue light (SW—12V bulb)

Rear L/H blue light (5W—12V bulb)

Front R/H red light (21W—12V bulb)

Front L/H red light (21W—12V bulb)

Front R,"H turn light indicator (orange) (15W—12V
bulb)

Front L/H orange turn light indicator (15W—12V
bulb)

Supplementary light

Starter motor solenoid relay






8 * Chassis

All of the Moto Guzzi models covered in
this guide, with the exception of the V750
Sport, use the same chassis, forks, wheels,
and brakes. The Sport comes equipped
with the double leading shoe front brake
used on the other models mounted on its
rear wheel, and has a dual double leading
shoe brake as its front brake. In addition
to this, the Sport frame and suspension
components are unique in comparison to
those found on the touring models.

Wheels

REMOVAL AND INSTALLATION
Front Wheel

1. Block up the machine so the front
wheel remains raised off the ground.

2. Disconnect the front brake cable (A)
from the brake actuating lever. This can
be easily accomplished by anlying the
brake and stopping the lever from return-
ing to its seat, thus causing an excessive
amount of slack in the cable. Remove the
cable adjuster (B).

3. Remove the axle nut (C) and both
axle pinch bolts (D), then remove the axle,
taking care not to score it, by gently press-
ing it out through the left hand side.

4. Gently push the wheel down far
enough to disengage the brake backing
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Front wheel mounting points

plate from its anchoring lug on the left
hand slider, then remove the wheel.

5. Installation is done in the following
manner:

a. Position the wheel assembly be-
tween the sliders, making sure that the
brake backing plate is anchored to the
Iu%’ on the Iefgt hand fork slidets.

. Install the axle from the Teft hand
side, working it gently through until it
meets its seat.
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c. Secure the slider pinch bolts and
the axle nut.

d. Screw the cable adjuster into its
seat on the backing plate, secure the
cable to the lever, andP adjust the brake
as described in the “Maintenance” chap-
ter.

Rear Wheel

1. Wheel removal can be greatly facili-
tated by blocking up the rear wheel suffi-
ciently so the wheel can be removed with-
out having to lay the bike over on its side.
If this is impractical don’t hesitate to lay it
over, but not yet.

2. Remove the axle nut (A) which se-
cures the axle in the drive box.

3. Remove the nut which secures the
brake backing plate to the anchoring lug.

4. Remove the rear brake adjusting
thumb screw (B). This is easily accom-
plished by applying the brake, blocking
the actuating lever from returning to its
seat by prying with a screwdriver at the
pinch bolt (C), and then removing the
thumb screw.

-
Ko b

Rear wheel mounting points

5. Remove the pinch bolt (C) which
locks the axle to the swing arm and care-
fully remove the axle while taking care not
to score it.

6. Press the wheel to the left enough to
disengage it from the internally toothed
sleeve in the drive box. >

7. If you haven't got the rear wheel
blocked up, carefully tilt or lay the ma-
chine over to its right hand side and re-
move the wheel from the machine.

NOTE: The gas tank and battery should

be removed before the machine is laid

down.

8. Installation is done in the following
manner:

a. With the machine tilted over on its
right hand side, carefully insert the
wheel so the central body teeth engage
the teeth of the drive box sleeve.

b. Place the brake control rod in the
actuating lever, then install the position-
ing pin and secure the thumb screw.

c. Carefully install the axle from the
left hand side until it reaches its seat.

d. Secure the anchor rod to the back-
ing plate, then secure the axle setting
bolt.

e. Secure the axle nut and adjust the
brake as described in the “Maintenance”
chapter.

Wheel Hubs and Brakes

DISASSEMBLY

Front Wheel

1. Remove the wheel assembly as de-
scribed in the previous section.

2. Remove the brake backing plate.

3. Remove the bolts which secure the
actuating lever to the cam, then remove
the levers and rod from the backing plate.

4, Remove the brake shoes, cams, and
brake shoe pins.

5. Remove the seal ring, bearing hous-
ing, taper roller bearing, adjusting wash-
ers, and distance collar from the left hand
backing plate.

6. Remove the seal ring, bearing hous-
ing, and roller bearing from the right hand
backing plate.

Rear Wheel

1. Remove the wheel assembly as de-
scribed in the “Rear Wheel Removal and
Installation” section.

2. Remove the brake backing plate.

3. Remove the bolt and nut which se-
cure the lever to the cam on the shoe pin,
then remove the shoes, cam, and shoe pin.

4. Remove the seal ring, bearing hous-
ing, taper roller bearing, adjusting wash-
ers, and the bearing spacer from the left
hand cover.
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Front hub cross section

Rear hub cross section

5. Remove the seal ring, bearing hous-
ing, and taper roller bearing from the right
hand cover.

6. Remove the six central body securing
bolts, then separate the body and hub.

INSPECTION AND REPAIR

Both Wheels
1. Inspect the wheel rims and spokes

for damage or an out-of-true condition and
consult the “Wheel Truing” section for ad-
ditional information if necessary.

2. Clean all parts in a suitable solvent,
except for the brake shoe linings, and blow
them dry.

3. Examine the linings and shoes for
signs of damage, such as cracks or exces-
sive wear, and replace them as necessary.

If the linings are grease impregnated,
cracked, or v\%:m beyg:;d their s[;r\'%:eable
limit of 2.5 mm (0.984 in.), they must be
replaced. Glazing or a slightly greasy sur-
face can be remedied by soaking in gaso-
line and brushing with a wire brush.
When removing glazing it is not necessary
to go deep; go only as deep as is necessary
to remove surface glazing.

4. Inspect the brake shoe springs for a
collapsed, fatigued, or otherwise damaged
condition and replace them as necessary.
The front springs, under a load of 46.2 Ibs
and the rear springs under a load of 132.2
Ibs, with a 5% load variation, must extend
to 98 mm (3.8583 in.). If measuring devices
are not available, compare the springs to a
new set and replace them if their condi-
tion seems questionable.
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5. Examine the brake shoe cams for
shiny wear spots, scoring, pitting, or dam-
age to the lobe, stem, or splines and re-
place them as necessary.

6. Examine the brake shoe pins for
scoring or an otherwise damageg condi-
tion at both the contact surface and at the
threads, and replace them as necessary.

7. Inspect the hub seals for burrs,
cracks, stiffness, or damage and replace
them as necessary, It's not a bad idea to
replace them as a matter of course since
you've got them out, but that’s up to you.

8. Inspect the roller bearing housings
for scoring, wear, or damage, especially to
the surface on which the bearing is
pressed, and make sure that the contact
ends are not damaged. Replace them as
necessary.

9. Inspect the roller bearing outer race-
way for tE: inner ring, and the inner race-
way for the outer ring, for siis of wear,
scoring, pitting or any other damage that
might mar the smooth and glossy surface
of the races. Balls and rollers must be per-
fectly smooth all over their surface and
their motion within the races must be
smooth and free; however DO NOT
SPIN-DRY BEARINGS. Bearings must be
replaced as a complete assembly as re-
paired bearings wil}: not provide satisfac-
tory operation,

When installing bearings, press only on
the ring which is going to be coupled with
the housing or shaft, and check to make
sure that the bearing will spin freely, with
some backlash, after it is installed.

10. Examine the adjusting washers for
warpage or damage to their faces and re-
place them as necessary.

11. Inspect the brake cam actuating le-
vers for damage, especially to the splines,
and replace them as necessary.

12. Inspect the brake grums for a
smooth surface along the brake swept
area. If slightly scored, the area can be
cleaned up with emery cloth; but if thé
scoring is deep, or if the drum is out of
round, it should be taken to your dealer,
or a qualified machinist, to be turned
down. On front wheel drums, make sure
that the bearing housings are smooth and
clean.

13. Examipe the rear wheel central
body for damage to the teeth and bearing
housings and replace it as necessary. The
edges of the teeth should be clean and free

of chipping or scoring and the housings
shouldpge smooth.

14. At this time you may wish to check
the front brake cable for signs of wear or
damage to either the cable or sheath. If
the cable has even one or two frayed
strands, it should be replaced.

ASSEMBLY

Front Wheel

1. Assemble the taper roller bearing,
bearing housinF and seal ring to the right
side backing plate.

2. Assemgle the bearing distance collar,
adjusting washers, taper roller beari:{g,
bearing housing, and seal ring to the left-
hand backing plate.

3. Check for excessive end play and al-
leviate it if necessary by 1131'nmrin§1 one ad-
justing washer. If the wheel does not
rotate freely, it will be necessary to add
washers until the desired results are ob-
tained.

4. Mount the brake shoes, cams, shoe
pins, levers, and rod to the backing plate
and install the assembly. If rod play is ex-
cessive, disconnect the rod from the dou-
ble acting lever, undo the adjusting nut,
adjust the fork on the rod enough to just
take up the play, then secure the nut and
connect the rod fork to the lever by using
the pin and cotter pin.

5. Mount the wheel and adjust the front
brake. The wheel should spin freely and
bearing side play should remain minimal.

Rear Wheel

1. Secure the central body to the hub
using its six mounting nuts, washers, and
bolts.

2. Assemble the taper roller bearing,
bearing housing, and seal ring to the left
side backing plate.

3. Check for excessive end play and al-
leviate it if necessary by removing one ad-
justin? washer. If the wheel does not ro-
tate freely, it will be necessary to add
washers until the desired results are ob-
tained.

4. Mount the shoe pin, cam, and shoes
to the backing plate, then install the as-
sembly on the wheel.

5. Install the wheel and adjust the back
brake. The wheel should spin freely and
bearing side play should be minimal.
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Rear hub assembly

21

10. Complete rear wheel 18. Rear wheel spindle spacer

11.* Rear wheel ¢/w bearings 19. Rear hub cover

12. Rear wheel rim 20. Rear brake, c/w linings and plates shoe
13. Rear wheel spoke 21. Rear brake shoes lining

14. Rear wheel hub 22, Rear brake shoes spring

15. Rear wheel spindle nut 23. Rear brake shoes pin

16. Reor wheel spindle washer 24. Rear brake shoes washer

17.  Rear wheel spindle 25. Shoe pin nut
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26. Rear hub cover tie-rod

27. Rear hub cover rod washer

28. Rear hub cover rod nut

29. Tie.rod securing to rear fork screw
30. Hub cover securing screw

31. Rear shoes control cam

32. Cam operating lever

33. lever-to-cam screw

34. Rear broke adjusting rod thumb screw
35. Lever on rear hub cover roller

36. Tie-rod to shoe split pin

37. Tie-rod to lever washer

38. Rear braoke control tie-rod

39. C/W lever spindle

40, Rear brake control lever

41. Rear brake lever-to-spindle screw
42. Rear brake spindle lever -

43. Lever to spindle screw

44, Lever securing screw washer

45. Lever securing screw to pin nut

Wheel Truing and Balancing

Wheel truing is easy once you've done it
& couple of times, but you can do a pretty
accurate job on your first attempt if you
take the time to do it right. Before you
start you should check the rim for damage,
and have it straightened if necessary, and
replace any spokes or spoke nipples which
look to be in questionagfe shape.

A truing stand should be used in con-
junction with a dial indicator or a fixed
stylus so the amount of runout can be
accurately determined; but in a pinch, the
front forks of an old bicycle can %e substi-
tuted for a stand and a screwdriver can
serve as your stylus. A spoke nipple
wrench, and these are so cheap you really
should get one, should be used to protect
the nipples and the surface of the rim, but
a pair of wrzpped up pliers will do. Work
slowly, avoid overtightening the nipples,
and always maintain an even tension on
the spokes. The job should be done with
the tire removed so you can be sure that
the spokes will not puncture the tube, but
you can get away with doing it with the
tire mounted if you're too lazy to do it the
right way. The following are some pretty
basic procedures; you'll have to suppll)y the
patience:

1. Install the wheel in a stand so the
hub will turn freely on the axle. Make sure
the axle is on a parallel plane with the
floor.

46. Pin retaining circlip

47. Central body securing bolt nut
48. Central body bolt washer
49. Central body securing bolt
50. Central body

51. Seal

52. Taper roller bearing housing
53. Taper roller, hub bearing
54. Bearing-spacer washer

55. Washer

56. Hub bearings spacer

FOR MACHINES WITH REAR BRAKE PEDAL
ON L/H SIDE:

57. Rear brake lever
58, Spindle ¢/w lever
59. Rear brake tie-rod

* ¢/ w: complete with

2. Turn each nipple until the spoke
threads are just covered. A spoke wrench
or pliers should be used, but a screwdriver
can be used from the tube side of the rim,
if necessary, once the tire and tube have
been removed.

3. Working from the valve hole, turn in
each nipple tgree full turns. If the spokes
are not taut, turn each nipple one more
full turn,

4. Lay a straight edge across the hub
and rim on both sides of the wheel to de-
termine if the hub is centered. The object
of the following steps is to bring both side
measurements into agreement.

SPOKE NIPPLE
WRENCH

Correcting sideways runout
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5. Slowly rotate the wheel and set the

Eauge. or stylus, to touch the rim at its

ighest point to correct for sideways run-
out.

6. Loosen the gauge side nipples at
their highest point anr% tighten the oppo-
site nipples an equal amount.

7. Continue to perform the above pro-
cedure until the rim passes the gauge at
equal distances all around the rim.

8. Correct for excess distance between
the rim and gauge by reversing the above
procedures until a sideways runout of Y
in. or less is attained.

9. Slowly rotate the wheel and set the
gauge to correct for radial runout.

11

RADIAL
RUNOUT

JL
GAU{E .

e i e

SPOKE NIPPLE
WRENCH

13. Seat "each spoke into the hub flange
by punching them smartly with a flat
nosed punch and hammer.

14. Smooth off the spoke ends at the
tube side of the rim with a file to prevent
tube damage.

Wheel lmlancing should be done on a
truing stand also, but may be done on the
front forks as long as the brakes aren't
dragging. Balancing should be done with
balance weights, but solder can be
wrapped around the spoke niEpIes instead.
The way to do it is to spin the wheel and
see where it stops, then mark the rim at its
lowest point. Do this several times to de-
termine where the heaviest section of the
wheel is, and then begin adding weight to
the opposite side of the rim as a counter
balance. When you've got it right, the
wheel shouldn’t stop at any one spot in
particular. If all of that sounds like a has-
sle, try using some of the tire balancing
fluid on the market. This stuff is really fine
and is super easy to use. All you have to
do is put some of it in the wheel right
througg the air valve- and then spin the
wheel. When the stuff settles after a few
miles you've got a perfectly balanced
wheel that will remain balanced at any

speed.

Correcting radial runout

10. Radial runout is corrected by loos-
ening the nipples at those points where the
wheel does not run on the gauge, and then
by tightening the opposite nipples where
the rim does run on tﬁg gauge.

11. A correctly trued wheel will skim
over the gauge with radial variations of Yy
in. or less.

12. Working from the valve hole,
tichten the nipples one turn at a time each
all around the rim until the spokes are
normally taut. Repeatedly check the rim
with a gauge.

Suspension

FRONT FORKS

Disassembly

1. Disconnect the clutch and brake ca-
bles at the handlebars, remove the clamp
screws and caps, and remove the handle-
bars.

2. Remove the instrument panel
mounting screws, disconnect the electrical
cables and the speedometer drive, then re-
move the instrument panel.

3. Remove the speedometer from the
instrument panel.

4. Remove the nut and fork filler caps
(B) from the top triple clamp plate, then
pull the plate using an appropriate wrench
and tool No. 60910500 (labeled “3" in the
accompanying illustration) or a suitable
substitute puller.

5. Remove the steering stem lock-ring
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10.
1T,
12,
. Top fork plug

14.
15.
. Top linking plate

Complete front fork
Top linking plate securing nut
Top linking plate nut washer

Top fork plugs gasket
Top fork plugs washer

. Circlip

. Headlight bracket cop

. Bottom yoke lock-ring

. Steering tube cop

. Taper roller, steering bearing

. Bottom yoke steering tube

. Steering tube-to-bottom yoke nut

Front end assembly
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Fork drain and filler plugs

(B) and lock-cap (A) from the top of the
steering stem.

6. Remove the pinch bolts which se-
cure the bottom triple clamp to the fork
tubes.

7. Either drain the forks now by re-
moving the drain plugs (A), or pull out the : - +
tube and slider assemblies and then invert  Steering stem lock ring and cap

24, Bottom yoke 45. Top fork cover bushing
25. Handlebar clamps bolt 46. Handlebar clamp-to-headlight bracket bolt
26. Clamp bolts-to-bottom yoke washer 47. Handlebar clamp-to-headlight bracket balt washer
27. Clamp bolts-to-bottom yoke nut 48, Oil drain from forks screw
28, Front brake cable eyelet 49, Oil drain screw washer
29. Rubber front brake cable guide ring 50. Front fender
30. Headlight bracket, r/h 51. Front fender decal
31. Headlight bracket, I/h 52. Top front fender stay
32. Headlight bracket bottom plate 53. Bottom front fender stay
33, Front fork spring 54, Stay and center attachment plate screw
34. Fork springs housing 55. Stay securing screws washer
35. Seal 56. Center fender securing plate
36, Fork rod 57. Eyelet securing screw nut
37. Fork rod and bottom fork link retaining lock ring 58. Plate securing screws-to-fender washer
38. Bottom fork rod bushing 59. Front fender-to-fork screw
39. R/H fork cover 60. Front fork-to-fender screws washer
40. L/H fork cover 61. Front fork-to-fender screws nut
41. Fork cover gasket 62. Cable guide eyelet
42, Adjusting top bush washer 0.1 mm = 0.0039 in. 63. Eyelet securing screw
43. Fork cover circlip 64. Eyelet securing screw spring washer
44. Fork cover adjusting 2.0 mm shim 0.078 in. 65. Front brake guiding eyelet rubber ring
Fork cover adjusting 2.1 mm shim 0.082 in. 66, Front fender plug
Fork cover adjusting 2.2 mm shim 0,086 in. 67. Front fender amber reflector

Fork cover adjusting 2.3 mm shim 0,090 in.
Fork cover adjusting 2.4 mm shim 0.094 in.
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and drain the oil. It will be lots neater if
you remove the oil first.

8. Remove the spring housings and
springs as an assembly, then remove the
headlight bracket bottom plate.

9. Remove the spring housings, then
remove the seal ring and rubber ring from
the housings.

10. Remove the circlip and adjusting
washer, then remove the fork bottom cover
and bushing.

11. Remove the bottom slider bushing
lock-ring, then extract the bushing.

12. Remove the nut which secures the
steering stem, from the bottom of the
lower triple clamp, then remove the stem.

Inspection and Repair

1. Clean all parts in a suitable solvent,
then blow them dry.

2. Inspect the fork tubes for signs of
warpage, damage, or scoring of the
chromed portion which slides inside the
bushings. Roll the tubes on a flat surface
to check for warpage and turn them over
to your dealer or a qualified machinist for
straightening if necessary. Replace the
tube(s) if badly scored or if the threads are
stripped or damaged. Using a micrometer
or calipers, check the diameter of the

tubes at the chromed portion, which must
extend 120 mm (4.722 in.), and replace
them if worn past their serviceable limit of
34.720-34.695 mm (1.3669-1.3659 in.).
Using feeler gauges, check the clearance
between the tubes and bushings and re-
place them if worn past their serviceable
limit of 0.040-0.105 mm (0.0015-0.0041 in.)
at the top bushing, and 0.020-0.044 mm
(0.0007-0.0017 in.) at the bottom bushing.

3. Inspect the top bushings for signs of
wear, damage, or scoring which would in-
terfere with the proper operation of the
forks, or which could damage the fork
tubes, and replace them as necessary.
Using inside and outside micrometers,
measure the bushings and replace them if
worn past their serviceable limits of
34.760-34.800 mm (1.3685-1.370 in.) for
the inside diameter, and 40,010-39.971 mm
(1.5751-1.5735 in.) for the outside diame-
ter.

4. Inspect the bottom bushings as de-
scribed  above.  Their values are
34.700-34.739 mm (1.3661-1.3676 in.) for
the inside diameter, and 39.950-39.911 mm
(1.5728-1.5712 in.) for the outside diame-
ter.

5. Inspect the fork bottom covers for
damage or scoring of their inner surfaces

Front fork dimensions
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and replace them as necessary. Using an
inside micrometer, measure the inside di-
ameter of the cover, then use feeler gauges
to measure the clearances between the
cover and the top and bottom bushings,
and replace the components if worn past
their serviceable limits, The inside diame-
ter of the cover should be 40.010-40.050
mm (1.5751-1.5767 in.). The clearance be-
tween the cover and the top bushin
should be 0-0.079 mm (0-0.10031 in.), ang
the clearance between the cover and the
bottom bushing should be 0.099-0.100 mm
(0.0038-0.0039 in.,).

6. Inspect the fork springs for signs of
wear, fatigue, excessive tilt, or damage and
replace them as necessary. A new sprin
should be 230+ 15 mm (9.0551 in.), an
should be replaced if collapsed more than
3% . With a {’oad of 110+ 4 lbs the spring
should be 170 mm (6.6929 in.), and with a
load of 231+8 lbs, the spring should be
104 mm (4.0945 in.). If a 'device for mea-
suring load is not available, merely mea-
sure the spring free length or compare
them to a new set. Your dealer may be
able to measure the load for you if you
bring him the springs already removed
from the fork assembly.

7. Inspect the spring housings for wear
or damage. If the seal ring or gasket is
burred, worn, or has lost its elasticity,
they should be replaced.

8. Inspect the Eller plug rubber O-rings
and seals for wear, cracks, or distortion
and replace them as necessary.

9. Inspect the steering head roller
bearings for wear, damage, excessive play,
or rough motion and replace them as nec-
essary. The bearings must all be perfectly
round and devoid of score marks or pitting
and the races must be perfectly smooth
and glossy. Do not spin the bearings when

10. Inspect the steering adjusting lock-
rings for signs of wear or damage, espe-
cially to the threads, and replace them as
necessary.

11. Inspect the fork neck steering tube
and the steerir:f stem for signs of wear,
scoring, dings, damage, or anything which
could hinder their smooth motion, and re-
place or repair damaged components as
necessary. If there are cracks around the
frame neck, they should be immediately
attended to by your local dealer or a qual-
ified welder.

Assembly

1. Install the top and bottom fork
cover bushings, then secure them with
bushing lock-rings. Use new lock-rings if
the old ones are distorted.

2. Install the fork tubes complete with
the sliders, then position the adjustin
washer in the top portion of the cover an§
install the circlip in the cover groove.

3. Place the fork cover gasket, cover,
and spring housing in position.

4. Carefully press the seal ring into po-
sition, then secure the spring housing
using Tool No. 12912600 (labeled “11” in
the accompanying illustration) or a suitable
substitute.

Installing the oil seal

5. Slip the fork springs over the fork
tubes and position them in the spring
housing; then insert the fork tubes in the
bottom triple clamp and headlight bracket
using Tool No. 12909500 (labeled “4” in
the accompanying illustration), or a suit-
able substitute, to position them.
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Lining up the fork components with the factory
tool

6. Install the pinch bolts and secure
the headlight bracket, then secure the
steering stem to the bottom l'riple clamp
with its nut.

7, Pack the steering head bearings
with fresh grease and install them in the
frame. neck, then slip the steering stem and
fork assembly into position so the stem
seats fully inside the neck, and install the
steering stem cap.

8. Position the steering stem lock-ring
and adjust the steering play as desire(t
The forks should pivot freely in the fork
neck without binSing or falling to one
side. When the steering is to your satisfac-
tion, fit and secure the lock cap using Tool
No. 60910500 or a suitable substitute.

9. Position the rubber rings and caps
in the headlight brackets, then position the
top triple clamp [f)late.

10. Install the fork drain plugs and their
gaskets, then fill each tube with 5.4 oz
(0.160 1) of fork oil. Shell Tellux 33 is the
factory recommended lubricant, but substi-
tutes can be made.

11. Position the ﬁllqj‘.;_ ‘lug seals, wash-
ers, and plugs, then fit Eht'"fop triple clamp
plate washer, and the nut whicﬁ: secures
the plate, to the steering stem.

12. Mount the handlebar clamps on the
top triple clamp plate, install the speedom-
eter drive on the instrument panel, con-
nect the electric cables, and secure the
speedometer.

13. Mount the instrument panel on the
top triple clamp plate, then install the
handlebars and t{:eir clamp caps and
screws. .

SWING ARM

Disassembly

1. Remove the rear wheel drive as de-
scribed in the “Engine and Transmission”
chapter.

2. Remove the cap nuts and lock nuts
from the fork support spindles, then re-
move the support spindles.

3. Remove the spacers and sealing rings,
then remove the two roller bearings. The
bearing outer races can be easily pulled
from the swing arm using Tool No.

12904700 (labeled “1” in the accompanying
illustration), however a suitable substitute
may be used.

Removing the outer bearing races

INSPECTION AND REPAIR

1. Clean all parts in a suitable solvent,
then blow them dry. _

2. Inspect the swing arm for signs of fa-
tigue, wear, bends, twist, or cracks and re-
place it as necessary. Pay special attention
to the condition of the bearing housings
and the flange surface which contacts the
drive box; these must be smooth and un-
marred, '

3. Inspect all threaded parts, especially
the support spindles, for damage of strip-
ping and replace them as necessary.

4. Inspect the seals for signs of wear,
cracks, c}:'umage, or loss of elasticity and re-
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Swing arm dimensions

place them as necessary. It isn't a bad idea
to replace them at this time as a matter of
course.

5. Inspect the bearings for wear, dam-
age, excessive play, or rough motion and
replace them as necessary. The bearings
must all be perfectly round and devoid of
score marks or pitting, and the races must
be perfectly smooth and glossy. Do not
spin the bearings when dry.

Assembly
1. Carefully press the lubricated bear-

ings into their housings, then press in the
two sealing rings.

2. Position the spacers while slipping
the swing arm into position in the frame.

3. Insert the support spindles then tem-
porarily secure the assembly with the lock
nuts.

4, Tighten the lock nuts evenly using
Tool No. 12903000 (labeled “13” in the ac-
companying illustration), or a suitable sub-
stitute, and an appropriate wrench to hold
the locknuts. The fork should be able to
swing freely when secured.

5. Complete the assembly in the reverse
order of disassembly.

REAR SHOCK ABSORBERS

The rear shocks found on all of the
Moto Guzzi touring models have three po-

Securing the swing arm

sitions to adjust for rider weight. These
adjustments, carried out with Tool No.
12912700 (labeled “6” in the accompanying
illustration) or a suitable substitute, are to
vary the spring load to com‘en:ia“te for the
need for a stiffer spring under cértain con-
ditions.

Remove tl’roks by removing the
nuts which secure them to their bosses on
the frame, swing arm, and drive box. The

. rubber bushings may be removed for
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Adjusting a rear shock absorber

inspection along with the shocks at this
time, and should be replaced if worn,
cracked, or lacking flexibility.

The shock units are not rebuildable and
must be replaced if found defective. Nu-
merous replacement units, which surpass
the originals in quality and damping char-
acteristics, are available; or you can re-
place them with the Koni shocks which
come on the Sport model. The Koni shock
is rebuildable but must be returned to the
manufacturer if you want the job done
right. The way to test them is to remove
the spring by compressing the shock until
the split collar can be removed, then push
in the piston rod and pull it out again. If
the shock is functioning correctly, the pis-
ton should be noticeably easier to push in
than to pull out.

STEERING DAMPER (V850)

The steering damper is a non-repairable
item which must be replaced if defective.
The damper unit should be periodically
checked for efficiency, and should be con-
sidered suspect if high speed wobbling de-
velops. Check the damper in the following
manner:

1. Hang the damper by its fixed eyehole *
as depicted in the accompanying illustra-
tion.

Checking the steering damper

2. Attach a weight of 7 Ibs to the
pushrod eyehole.

3. Pull the rod into various positions
and observe whether or not the weight is
sufficient to move the rod. If it does move,
the dampening ability of the unit is defec-
tive and the unit should be replaced. It is
particularly important to check the unit
with the rod withdrawn halfway out of the
damper body.

Frame

It is not necessary to strip down the
frame completely to work on it, but if
damage is suspected it isn't a bad idea to
take it all down so a more thorough exami-
nation can be made. If ecracks or breaks
are present, take the frame to a qualified
welder or to your local dealer to have the
work done. Never allow an amateur to lay
a torch on anything which is under stress
because you certainly don’t want to find
out what a lousy job he did while you're
tooling along at 60 mph.

You can save most of the cost of frame
reEair by stripping the bike yourself and
taking just the frame to the shop. Most of
the expense is the preparation and the re-
fitting of all the equipment. If in doubt
about the condition of your frame, consult
your local dealer, but don’t guess or you
may be really sorry.

If it becomes necessary to stri(i: down
the frame, work in this suggested order:

Remove the fuel tank, seat, engine, gear-
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Frame dimensions

box, front wheel, rear wheel, rear wheel
drive, swing arm, front fork assembly, air
cleaner box, battery covers, control cables,
electrical equipment, crashbars, tool boxes,
side stand, center stand, rear brake lever
and linkage, and foot rests. The assembly
procedure is merely a reversal of the
above order.
NOTE: There have been many com-
plaints concerning the side stand. Ap-
parently the spring which is intended to
keep it out of trouble while the machine
is in motion is too weak and the stand
sometimes comes down at the most in-

opportune times, resulting in all sorts of
havoc and pain. Safeguard yourself
against this potentially dangerous situa-
tion by installing a stiffer spring, usiﬂi
safety wire (which is a pain in the nec
but is better than nothing), or by remov-
ing the thing and replacing it with a
good replacement stand or one from a
Police model. The center stand is so
ood you don’t even need the side stand,
t if you plan to retain it, remember to
park with the bike in gear, and make
sure it's leaning over far enough so that
it doesn’t tip over on its right side.



9 - Troubleshooting

Introduction

There are certain steps which, if fol-
lowed, can transform the confusing art of
troubleshooting into an exact science. Ran-
dom efforts often prove confusing, so a log-
ical method should be adopted. Trouble-
shooting is nothing more than a systematic
process of elimination, tracing back and
checking various components until the
fault is located. In most cases, this takes
very little time and requires very few spe-
cial tools.

Before you start, try to determine if this
is a new problem or one that's been com-
ing on gradually. If you are an aware rider
you'll know whether or not performance
has been diminishing and consulting the
troubleshooting guide in this section may
provide an immediate answer. Also, when-
ever a problem shows up just after work
has been done on the lixil-ns, check first
those areas that were involved, regardless
of the nature of the work.

When troubleshooting the engine, you
will be concerned with three major areas:
the ignition system, the fuel system, and
the cranking compression pressure. The
engine needs spark, fuel, and compression
to run, and it will be your job to deter-
mine which of these it lacks and why.
Let’s say that your engine won't start one
morning, but it was running fine the night

before. The most obvious thing to check
first, but which is often overlooked, is the
fuel supply. Keep in mind that even if
there is gas in the tank, a low supply can
sometimes make starting difficult. Check to
see if you have fuel at the carburetors by
unscrewing one of the float bowl plugs. If
so, you can be pretty sure that it is not a
lack of fuel that is preventing the engine
from starting. If not, trace the system back
until the blockage is found and clean it
out.

As far as compression is concerned,
there are very few conditions that will
cause a sudden loss of compression, and
such an occurrence will happen only while
the engine is running. You should able
to tell if you have sufficient compression
simply by the way the engine sounds as it
is cranked over. Or, if you have the spark
Elugs out, cover the plug hole with your

nger and turn the engine over. If the
pressure forces your finger off the hole,
there should be enough compression for
the engine to start. Of course, the most
accurate way to check compression is by
using a compression gauge.

So you have found that the enﬁine has
relatively normal compression and is get-
ting fuel. The final area of investigation is
the electrical system. Check to see if you
are getting spark to the cylinders by re-
moving the plug leads, one at a time, and
inserting a metal object such as a nail into
the plug connectors. Using a piece of rub-



TROUBLESHOOTING 147

ber as insulation, hold the nail about % in.
from the engine and crank it over. If you
have spark at the leads, remove and check
the plugs. If not, simply trace the ignition
system back with a test light (simply a
12V bulb, such as a tail light bulb, with
two wires attached), used to check conti-
nni? until a break in the system is discov-
ered.

Start by checking for electricity at the
points when they are open. If you have
Juice there, the problem lies in the coil,
spark plug high tension wires, or in the
wires between the coil and points. If you
find that there is no supply of juice to the
coil, start looking for loose connections in
the wiring between the coil and the igni-
tion switch. Speaking of connectors, when-
ever you have a problem with the electri-
cal system, they are one of the first things
you should examine. These little devils
have the habit of pulling loose for no par-
ticular reason, and cause far more trouble
and aggravation than any other part of the
electrical system.

All of the above can be considered
troubleshooting the engine to get it run-
ning, not troubleshooting to cure running
faults, Once you have found the general
location of the trouble, it is usual y very
simple to make pinpoint checks or tempo-
rarily substitute new parts to determine
exactly where the problem lies. The most
important thinF to remember is to try to
remain rational and approach the trouble-
shooting procedure logically. If you do
this, chances are that you will find what
you are looking for and save yourself some
time, money, aggravation, and embarrass-
ment (when the mechanic explains that
you have pushed the bike four miles and
paid him five dollars to replace a fuse).

Troubleshooting an engine that is run-
ning poorly is often a bit trickier than
trying to determine why an en‘%ine won't
start. You will still be involved with the
compression, fuel system, and electrical
system of your engine, but the problems
will be subtler and more difficult to detect.
It pays here, if you are making adjust-
ments or fine-tuning, to make one adjust-
ment at a time, thoroughly check the re-
sults, and record the findings. Otherwise,
you will confuse yourself, ruin the results
of one adjustment with another, and ac-
complish nothing.

Assuming that your engine has not ex-

Eired with a big bang, any mechanical dif-
culties that you suspect will have taken
some time to develop and are most often
related to wear. Try to remember if a new
sound shortly preceded the trouble be-
cause sounds can often help trace the
problem. Don't become paranoid about
“new” noises though, because you can
imagine all kinds of terrible sounds if you
really try.

Remember, when you are trying to diag-
nose a running fault, to check all the parts
related to the component you are examin-
i“ﬁ‘ For example, suppose you are care-
fully scrutinizing a carburetor expecting a
revelation at any moment. In the mean-
time, don’t forget to check the intake tube
clamps, the air filter, and the fuel filter to
make sure that the carburetor is not being
sabotaged in one way or another by these
associated components (too much air or
too little air or fuel). Or, if you are busy

etting za by the high tension lead
Erhile gchexgcpizg fgr suﬁicic;gnt spark, don't
forget to make sure that the plug connec-
tor is tightly attached to the wire and that
the wire insulation is not worn or cracked, .
Look for the little things and check sys-
tematically and thoroughly. In many cases
a qualified mechanic may be able to help
you with a specific problem without even
having to Iooi at the bike. He's seen it all
before, so don't hesitate to ask; the worst it
can get {ou is a service appointment for
next week.

Engine Noises

One of the first indications of change in
the condition of your motorcycle is the
sounds which emanate from it. A thought-
ful rider will know that something is going
wrong long before it happens and may be
able to correct it before it leads to costly
repairs.

Every machine has its own sounds and
these sounds will remain constant until
something begins to go wrong. Stay atten-
tive and whenever a new sound a%pears.
seek consultation from a qualified me-
chanic who has heard them all before.

VALVE CLATTER

When tappet adjustment time comes
rolling around you'll know it because the
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valves will speak up and let you know.
Valves always make some noise, especially
when cold, but will really get noisy when
in need of attention. When %istening to the
tappets, keep in mind that if you can hear
them, chances are that they're alright; but
if you can’t hear anything as soon as you
start the bike, theyre too tight and will
cause damage to the valve train. Listen to
your valves by placing the metal tip of a
screwdriver against the rocker box and
your ear against the handle.

PINGING

Poor quality gasoline, advanced ignition
timing, incorrect spark plug heat range, or
a piece of metal in the combustion cham-
ber can be the causes of pinging.

Pinging sounds are generally associated
with the top end, and occur at middle
range speeds during acceleration. Most of
the time it is caused by pre-ignition due to
the use of low, octane fuel in a high com-
pression engine. These unnecessary deto-
nations cause undue strain on piston as-
semblies and bearings.

If the ignition timing is advanced too
far, the force of the combustion will try to
force the piston down before it completes
its rotation. This is another type of pre-ig-
nition and is as harmful as the use of poor
fuel. When pistons end up with holes in
them, it is usually because of this.

If the spark plug in use is too hot, it
can't dissipate its heat quickly enough and
begins to act like a glow plug. This causes
pre-ignition also and can be corrected by
using a colder plug.

Carbon or metal pieces in the combus-
tion chamber can heat up and act like a
glow plug. This is less common than the
others and only occurs when the engine is
running hot. The only way to guiet this
type of pinging is through top end surgery.

PISTON SLAP

Slap occurs most often at mid-throttle
range during acceleration and requires top
end disassembly to eliminate it. The noise
is metallic and is caused by excessive pis-
ton-cylinder clearance. If the noise goes
away after the engine warms uE, the con-
dition is not urgent but you had better
start planning on rebuilding the top end
very soon.

KNOCK

If you hear a mighty knocking noise
coming from the bottom end while acceler-
ating, you can be pretty sure that the main
beaﬁ:;iss haven't long to go. It also may be
a crankshaft problem and is remedied in
either case by taking down the engine and
replacing the worn parts.

RAP

When the connecting rod bearings start
to go, rap develops. This is most often
heard during decleration and increases in

intensity with the speed of the engine.

DOUBLE RAP

This is caused by excessive piston—
piston pin clearance and is most noticeable
as a quick succession of raps at idle speeds.

Engine Troubleshooting

Possible Causes

Remedy

Engine fails to start

Cas tank empty, fuel petcock off, or fuel line
clogged

Engine flooded

Insufficiently charged battery

Corroded, loose, or broken battery terminal con-
nection

Fouled or improperly gapped spark plugs

Spark plug cables leaking or damaged

Badly oxidized or dirty contact points

Contact breaker points or ignition timing out of
adjustment

Fill tank, open petcock, or disconnect and blow out
gas line s e

Remove s plugs a ry out

Check electrolyte F:vel and charge battery

Clean, secure, and/or replace

Clean and gap, or replace. Consult “Tune-Up"
chapter

Consult “Electrical System” chapter

Consult "Electrical System” chapter

Consult “Electrical System” chapter
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Engine Troubleshooting (cont.)

Possible Couses

Remedy

Engine fails to start

Loose connection in ignition circuit

Defective ignition coil or condenser

Clutch slipping and not turning engine over

Valves sticfing or too tight

Engine and transmission oil too heavy for climatic
conditions

Check wiring harness connections

Replace

Consult “Engine and Transmission” chapter
Consult “Tune-Up” chapter

Drain oil and replace with a lighter grade

Engine is hard to start

Spark plugs in bad condition or partially fouled
Spark plug cable in bad condition and leaking
Contact breaker points dirty, pitted, or out of ad-
justment

Battery insufficiently charged

Carburetor out of adjustment

Defective ignition coil or condenser

0Oil too heavy for climatic conditions

Ignition timing out of adjustment

Loose or intermittently grounded wires at battery,
coil, or contact breaker

Poor compression

Contact breaker advance mechanism sticking

Consult “Tune-Up” chapter
Consult "Electrical Systems” chapter
Consult “Tune-Up” chapter

Check electrolyte level and charge battery
Consult “Tune-Up” chapter

Replace

Drain oil and replace with a lighter grade
Consult “Tune-Up” chapter

Check connections

Consult “Tune-Up” chapter
Consult “Tune-Up” chapter

Starter motor fails to operate or start engine

Transmission not in Neutral

Battery insufficiently charged, or loose or corroded
connections

Starter relay, control circuit, or solenoid defective
Clutch slipping

Electric starter shaft pinion gear not engaging

Select Neutral

Check electrolyte level, charge battery, and check
connections

Consult “Electrical Systems™ chapter

Consult “Clutch and Transmission” chapter
Consult “Electrical Systems” chapter

Engine idles poorly and misfires during acceleration

Spark plugs dirty

Weak spark

Poor connection at spark plug cable

Air leakage at carburetor manifold

Obstruction in ¢arburetor main jet

Incorrect carburetor adjustment

Water in carburetor

Mixture too rich (mid throttle range misfire)
Retarded ignition timing (low speed poor perfor-
mance )

Automatic advance unit sticking (low speed poor
performance )

Clean as deseribed in “Tune-Up” chapter
Consult “Electrical Troubleshooting” chapter
Check and secure

Consult “Fuel System” chapter

Consult “Fuel System” chapter

Consult “Tune-Up” chapter

Disassemble and clean

Consult “Tune-Up” chapter

Consult “Tune-Up” chapter

Lubricate breaker cam

Spark plug fouls repeatedly

Too cold a plug for the type of service
Piston rings baﬁly worn

Cracked ceramic portion of spark plug
Too rich a fuel mixture

Use a plug one step hotter r
Replace as directed in “Engine and Transmission

chaq:er
Replace plug
Consult “Tune-Up” chapter

Loss of compression and power

Valves sticking due to gummed valve stems
Valve tappets set too tight or too loose
Collapsed or damaged piston

Badly worn piston rings

Damaged head gasket

Consult “Engine and Transmission” chapter
Consult “Tune-Up” chapter “
Replace as described in “Engine and Transmission
chapter

Replace as described in “Engine and Transmission”
chapter b
Repgace as described in “Engine and Transmission
chapter
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Engine Troubleshooting (cont.)

Poassible Causes

Remedy

Engine partially seizes or slows after sustained high speed operation

Spark plug too hot and causing pre-ignition
Piston seizure

Carburetor mixture too lean causing overheating
Insufficient oil supply, oil not circulating, or pump
working insufficiently

Use a plug one step cooler

Reglaoe piston and rings as described in “Engine
and Transmission” chapter

Consult “Tune-Up” chapter

Consult “Lubrication Systems”

Engine overheats

Valves or rings exmsive:{ worn

Insufficient oil supply, oil not circulating, or pump
working insufficiently

Heavy carbon deposits on piston crown

Retarded ignition timing

Automatic advance unit sticking in the retarded
position

Consult “Engine and Transmission” chapter
Consult “Lubrication Systems”

Consult “Engine and Transmission” chapter
Consult “Tune-Up” chapter
Lubricate the breaker cam

Engine detonates or pre-ignites

Spark plug too hot for service application
Spark ercgssively advanced '
Carburetor mixture too lean

Excessive carbon deposits on piston crown
Fuel octane rating too low

Use a plug one step cooler
Co:uruft, “'%‘une-Ut;E chapter
Consult “Tune-Up” chapter
Consult “Tune-Up” chlqter
Use a higher quality fuel

Engine backfires

Spark advanced too much
Automatic advance unit sticking

Retard ignition timing slightly
Lubricate breaker cam

Engine uses too much oil

Breather valve blocked
Piston rings worn or frozen

Chain oiler excessively open
0Oil leak to outside
Oil grade too light

Clean out valve

Replace as directed in “Engine and Transmission”
chapter

Consult “Maintenance” section

Replace gasket or seal

Drain and use a heavier grade oil

Contact points burn or pit rapidly

Defective condenser

ondenser terminals
Lioasé ‘or dirty battery terminals
Dirty contact points

Replace as directed in “Tune-Up" section

Secure terminals

Secure and clean terminals
Clean points

Rapid piston and cylinder wear

Operating in dusty conditions without an air
cleaner or with a dirty or clogged air cleaner ele-
ment

Install air cleaner or replace element

Clutch and Transmission Troubleshooting

Possible Causes

Remedy

Clutch slips

Release mechanism improperly adjusted
Release worm and lever sticking

Clutch spring tension too loose
Friction dises worn or oil impregnated

Adjust as directed in “Maintenance” chapter

Check cable for binding, and lever spring for dam-
age

A%ijust as described in “Maintenance” chapter
Replace as directed in “Engine and Transmission”
chapter
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Clutch and Transmission Troubleshooting (cont.)

Possible Causes

Remedy

Clutch drags

Release mechanism incorrectly adjusted
Release worm and lever excessively womn
Friction discs grimy

Steel plates warped

Clutch sprocket keys excessively worn or damaged

Adjust as described in “Engine and Transmission”
chapter
Replace as described in “Engine and Transmission”
chapter
Replace as described in “Engine and Transmission”
chapter
Replace as described in “Engine and Transmission”
chapter
Replace as described in “Engine and Transmission”
chapter

Grinding when shifting (especially first gear)

Clutch drags

Transmission oil too heavy

Replace or readjust as described in “Engine and
Transmission” and “Maintenance” chapters
Drain and refill with a lighter grade oil

Transmission fumps out of gear

Shifter rods improperly adjusted

Shifter forks improper{v adjusted
Insufficient spring tension

Worn gear dggs

Worn cam plate

Shift linkage improperly adjusted

Consult “Engine and Transmissfon” chapter
Consult “Engine and Transmission” chapter
Consult “Engine and Transmission” chapter
Consult “Engine and Transmission” chapter
Consult “Engine and Transmission” chapter
Consult “Engine and Transmission™ chapter

Transmission shifts hard

Clutch dragginﬁ
Transmission oil too heavy
Bent shifter rods

Shifter forks bent due to excessive force used when
shifting

Consult “Engine and Transmission” chapter
Drain and refill with a lighter grade oil
Replace as directed in “Engine and Transmission™

chxqter
Replace as directed in “Engine and Transmission”
chapter

Worn gear dogs Replace as directed in “Engine and Transmission”
chapter
Carburetor Troubleshooting
Paossible Causes Remedy

Carburetor floods repeatedly

Float set too high
Fuel inlet valve sticking

Fuel inlet valve and/or valve seat wom or dam-
a

I'.‘jgirt or other foreign matter between fuel inlet
valve and its seat

Carburetor float sticking due to improper align-
ment in bowl

Carburetor inlet lever improperly set

Idle mixture

Dirt or other foreign matter in idle channel

Taper needle adjusted too lean

Reposition float as described in “Fuel System”
chapter

Free valve and clean seat as described in “Fuel
System” chapter

Replace as described in “Fuel System” chapter

Blow passages clear as described in “Fuel System”
chapter
Reposition float as described in “Fuel System”
chapter
Reset correctly as deseribed in “Fuel System”
chapter

too rich

Blow passage clear as described in “Fuel System”
chapter
Readjust as described in “Tune-Up” chapter
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Carburetor Troubleshooting (cont.)

Posxible Causes

Remedy

Lean mixture at sustained mid range speeds

Taper adjustment too lean

Dirt or other foreign matter in fuel ports or chan-

nels

Adjust as described in “Tune-Up” chapter
Blow clear as described in “Fuel System” chapter

Lean mixture at sustained high speeds

Dirt or other foreign matter in nozzle system
Main jet too small, damaged, or blocked
Main jet plug screw not secured

Blow clear as described in “Fuel System” chapter
Replace as described in “Fuel System” chapter
Secure as described in “Fuel System” chapter

Lean mixture during acceleration

Dirt or other foreign matter in fuel channels
Improper carburetor adjustment

Blow clear as described in “Fuel System” chapter
Adjust carburetor as directed in “Tune-Up” chap-
ter

Lean mixture throughout throttle range

Filter screens plugged or dirty

Air leak at intake manifold

Clean or replace as described in “Fuel System”
chapter

Secure manifold or replace gasket as described in
“Fuel System” chapter

Idle mixture too lean

Carburetor flooding
Idle adjustment screw blunt
Idle adjustment hole damaged or oversize

See above
Replace as described in “Fuel System” chapter
Replace carburetor body

Rich mixture at sustained mid range speeds

Intermediate jet adjustment too rich
Main jet too large..loose, or missing

Carburetor flooding
Choke improperly adjusted

Adjust as directed in “Tune-Up” chapter

Replace or secure as directed in “Fuel System”
chapter

See above

Adjust as directed in “Tune-Up” chapter

Rich mixture at sustained high speeds

Main jet too large, loose, or missing

Carburetor flooding

Replace or secure as directed in “Fuel System”
chapter
See above

Rich mixture throughout throttle range

Carburetor floodin
Choke valve partijly closed

Choke improperly adjusted

See above

Inspect friction spring and slide assembly as di-
rected in “Fuel System” chapter

Adjust as directed in “Tune-Up” - hapter

Electrical Troubleshooting

Possible Causes

Generator does not charge battery

Blown fuse on generator or battery (4 ) terminal

Break in charge circuit

Direction of rotation contrary to normal
Slack generator belt
Faulty battery

Check and, if necessary, replace fuse. Fuse contact
could also be defective or fuse could be improperly
housed in its seat

Locate break and repair it. Breaks are generally
due to loose or oxidated terminals

Reset correct direction of rotation

Adjust belt to correct tension

Check battery
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Electrical Troubleshooting (cont. )

Possible Causes

Remedy

Generator does not charge battery

Defective contact of brushes with commutator;
dirty comumutator; brushes not freely sliding in
holders or worn out

Grounded brush holder

Grounded or broken rotor winding
Short-circuited rotor

Rotor unwelded from commutator
Broken, short-circuited, or grounded field windings

Generator lacks residual magnetism

Circuit breaker out of setting

Oxidation of circuit breaker contacts

Jammed contact breaker keeper; deformed movable
contact spring; broken or short-circuited contact
breaker windings

Tension regulator out of setting

Oxidation of tension regulator contacts

Broken tension regulator windings or broken cur-
rent circuit and excitation circuit

Clean commutator, clean brush holders, or replace
brushes

Reset brush holder insulation and replace it if
necessary

Replace rotor

Clean carefully between rotor blades. Make sure
that there are no welding drops on front face and
especially on back side of commutator ring. If so,
remove them. Failing to attain a good result, re-
place rotor

Renew welding if rotor does not show any other
fault

Replace field coils unless grounding is spotted and
eliminated

Re-excite generator by connecting, for an instant,
the (+) and (—) field winding terminals to (4 )
and (—) battery terminals

Set circuit breaker according to testing data

Clean circuit breaker contacts

Replace regulator unit and send for repair to au-
thorized dealer

Reset tension regulator according to testing data
Clean tension regulator contacts

Replace regulator unit and send it for repair to an
authorized dealer

Generator is slow to start battery charge

Faulty regulator unit

Partially short-circuited rotor

Partially short-circuited field windings
Grounczed field windings

Circuit breaker out of setting

Replace regulator unit

Replace rotor

Replace field windings

Replace windings if grounding cannot be elimi-
nated

Reset circuit breaker. If good result is not attained,
replace circuit breaker

Battery gets only partially charged

Low setting of regulator unit

Oxidation of regulator unit contacts

Loose or defective connections inside regulator
unit

Faulty battery

Faulty generator grounding
Excitation circuit and generator (+) in direct
short circuit

High setting of regulator unit

Faulty regulator windings

Set regulator according to testing data
Clean regulator unit contacts
Check and make connections positive

Check battery

Generator overcharges battery

Re-establish connection
Overhaul system and eliminate fault

Set regulator aceordinﬁ to testing data
Remove regulator and send it for repair to an
authorized dealer

Battery discharges over generator

Faulty regulator unit

Replace regulator unit

Generator tension is not constant and exceeds prescribed value

Fawty regulator unit

Replace regulator unit



154 TROUBLESHOOTING

Electrical Troubleshooting (cont.)

Possible Causes

Remedy

Tension oscillates and is not constant

Oxidation of regulator unit contacts
Regulator unit with altered air gaps, loose screws,
etc.

Clean regulator unit contacts
Send regulator unit to an authorized dealer for
repair

Overheating of generator

Short circuited rotor
Regulator unit damaged or out of setting

Replace rotor
Reset regulator unit or replace it

Brushes wear out too quickly

Offset commutator
Excessive Frmu:e of brush helder springs
Brushes of poor quality

Turn commutator and remove excess mica
Take spring pressure down to correct load
Replace brushes and fit with original parts

Excessive sparking at commutator

Break in rotor winding

Rotor unwelded from commutator
Offset commutator

Loose brush holder springs

Worn out brushes

Mica protruding from commutator bars

Replace rotor

Renew weldings if there is no other fault
Turn commutator and remove excess mica
Replace springs or restore correct spring load
Replace brushes

Remove excess mica

Noisy generator operation

Rotor rubs against pole shoes

Make sure pole shoes are correctly secured to cas-
ing. Replace bearings

Motor does not rotate and no current absorption

Break of circuit between battery and starter motor

Break of circuit between starter motor and igni-
tion key

Oxidation of battery terminal blocks or loose ter-
minals

Ignition key switch does not close circuit

Solenoid switch oxidated contacts or with grounded
or broken winding

Brushes are too worn out and fail to contact the
commutator

Locate break and repair it. Check battery terminal
blocks and starter cable terminals. Tighten secur-
ing nuts

Locate break and repair it. Check condition of key
switch contacts and, if necessary, clean them care-
fully, smoothing surface with suitable file

Clean battery terminal block and tighten terminals

Clean contacts of ignition key switch or replace
complete switch

Clean movable and stationary contacts of solenoid
switch or replace winding

Replace brushes, making sure to fit original parts

Starter motor is absorbing current but does not rotate or rotates very slowly

Rotor rubbing against polar shoes or jammed be-

tween same

Rotor shaft is seized

Rotor shaft is too tightly housed in bushings
Short circuited or grounded: field winding

Diﬁ:harged battery or deteriorated in one or more
ce

If bushings are too worn out, replace them, Check
bearings alignment. Check rotor shaft. Check that
polar shoes are properly housed and secured to
casing

Replace bushings and recondition rotor shaft

Clean rotor shaft and bushings and lubricate. If
not enough, replace bushings

Strip field coils and replace them if repair is im-
possible

Charge or repair battery

Starter motor rotates but fails to start engine

Break or grounding in rotor
Short cireuited rotor

Replace rotor
Remove copper and carbon dust from commutator
and brush holders and check rotor. Replace it if

necessary
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Electrical Troubleshooting (cont.)

Possible Couses

Remedy

Starter motor rotates but fails to start engine

Worn out ring gear teeth: pinion does not engage
in ring gear

Incorrect assembling: ring gear is only partially en-
gaged by pinion

Impurities in coupling device assembly, which does
not slide properly on rotor shaft

Pinion engages ring gear but doesn’t start

Replace flywheel ring gear

Check coaxiality and distance between pinion and
ring gear

Clean and lubricate. If necessary, clean complete
coupling device assembl

Replace faulty pinion Eywheel. Replace or over-
hau]d]faully clutch. Replace or repair solenoid
swit

Starter motor sets itself to work but makes excessive or unusual noise

Faulty mechanical parts
Presence of foreign matter

Check bushings and replace them if necessary
Eliminate foreign matter

Starter motor does not deliver full output

Brushes not making good contact on commutator

Brushes don’t slide freely in brush holder

Replace brushes or make them match with com-
mutator by setting the motor to work for a certain
time without any %uacl. Check load of brush springs
and replace them if any yielding is there

Clean Em.lsh holder guides or replace brush holder

Brushes wear out too quickly

Ovalized commutator

Mica protruding from commutator blades

Loose brush holders

Brushes exercise excessive pressure on commutator
Unsuitable brushes

Turn commutator and remove excess mica

Clean commutator and remove excess mica

Tighten brush holder securing screws and rivets
Check spring load for the required value

Replace brushes and fit with original parts

Sparking at commutator

General overload

Loose brush springs

Mica protruding from copper
Loose brush halder

Overhaul starter motor

Replace springs

Remove excess mica and clean commutator
Tighten brush holder securing screws and rivets

Misfiring

Grounded or uncertain high tension connections
Ignition coil cap showing traces of discharge or
burnouts

Distributor cap showing signs of discharge or
burnouts

Distributor rotor showing traces of discharge or
burnout

Ignition coil with short circuited or broken second-
ary winding ( coil supplies very weak sparks)
Contact breaker periodically gmundgg: (current
absorbed by primary winding does not drop to
zero when points open )

Contact breaker points dirty, oxidated, burnt out

Irregular gap of contact breaker points, either due
to excessive wear of same (gap too wide) or ex-
cessive wear of felt pad (gap too narrow)

Contact breaker points are out of alignment

Periodically short circuited condenser, lacking in-
sulation or broken (strong sparking )

Fix or replace high tension connections
Replace ignition coil

Replace distributor cap
Replace distributor rotor
Replace ignition coil

Check insulations and, if necessary, replace them.
Clean contact breaker plate with pure gas

Clean contact breaker points thoroughly and, if
necessary, smooth down surfaces using suitable file
Clean contact breaker points thoroughly and ad-
just gap. If necessary, replace contact breaker set

Align points, adjust gap, and tighten down adjust-
ing screw
Replace condenser
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Electrical Troubleshooting (cont.)

Possible Causes

Remedy

Misfiring at high speed

Grounded or uncertain high tension connections
Ignition coil cap showing traces of discharge or
burnouts

Distributor cap showing traces of discharge or
burnouts

Distributor rotor showing traces of discharge or
burnouts

Ignition coil with short circuited or broken second-
ary windinlg ( coil supplies very weak sparks)
Uncertain low tension connections

Contact breaker periodically grounded (current
absorbed by primary winding does not drop to
zero when points open )

Contact breaker points are dirty, oxidated, or burnt
out

Irregular gap of contact breaker points, either
due to excessive wear of same (gap too wide) or
excessive wear of felt pad (gap too narrow)
Contact breaker points are out of alignment

Contact breaker arm too tightly fitted on pin
Lack of pressure at contact breaker points

Fix or replace high tension connections
Replace ignition coil

Replace distributor cap
Replace distributor rotor
Replace ignition coil

Check connections, tighten screws and nuts, renew
weldings

Check insulations and, if n , replace them.
Clean contact breaker plate with pure gas.

Clean contact breaker points thoroughly and, if
n , smooth down surfaces suitable file
Clean contact breaker points thoroughly and adjust
gap. If necessary, replace contact breaker set

Align points, adjust gap, and tighten down adjust-
ing screw

and lubricate pin with a few drops of suit-
able oil
Check and replace contact breaker arm if neces-
sary. Check spring load to be as required by test-

ing data
Periodically short circuited condenser, ing in- condenser
sulation or broken i s
Spark failure

Break in connections

Ignition coil cap perforated by high tension lead
or grounded

Distributor cap grounded or perforated by high
tension lead

Distributor rotor perforated by high tension lead
or grounded

Short circuited ignition coil winding (on test bed,
amr;etcr shows absorption to be higher than nor-
ma

Grounded ignition coil primary winding (current
flow d;:es not stop even with open contact breaker
points

Break in ignition coil primary winding (current
does not ﬂo?vuﬂamugh oul;l) g

Too wide or too narrow contacts gap

Contact breaker arm seized on pin

Short circuited condenser

Locate break and relpair or replace connections
Replace ignition coi

Replace distributor cap
Replace distributor rotor

Replace ignition coil
Replace ignition coil

Replace ignition coil

Adjust to correct gap and tighten down screw
which secures fixed contact plate. If necessary, re-
place contacts set.

Remove contact breaker arm. Clean pin and lu-
bn’cn}e with a few drops of suitable oil. Replace
arm

necessary
Replace condenser
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Chassis Troubleshooting

Possible Causes Remedy

Excessive vibration

Engine mounting bolts loose Secure

Broken frame Consult your dealer

Loose axle nuts Secure

Excessive wheel hub radial play Replace wheel hub bearings as deseribed in “Chas
sis” chapter

Loose spokes Secure i

Rear wheel out of alignment Align rear axle to path of front wheel

Wheel rims out of true Consult “Chassis” chapter

Tires unevenly worn Replace and check wheel alignment and true

Tires incorrectly inflated Correct as specified

Worn steering l{ead bearings Replace as directed in “Chassis” chapter

Worn rear shocks or shock bushings Replace as directed in “Chassis” chapter

Swing arm bushings too loose or too tight Replace as directed in “Chassis” chapter

Excessive front end loading Remove excegsive weight from the front end

Poor front fork operation

Fork oil contaminated Drain and replace
Worn or leaky seals evidenced by dirt or water Replace seals as described in “Chassis” chapter
in the fork oil
Worn breather valve Replace as described in “Chassis” chapter
‘Worn shock absorber or collapsed spring Replace as described in “Chassis™ chapter
Excessive clearance in slider Eushin as evidenced Replace as described in “Chassis™ chapter
by excessive play between slider and tube
Bent tubes, stem, brackets, or sliders Consult your dealer

Brakes do not hold
Brake pads glazed or worn Replace as directed in “Chassis” chapter
Brake pads oil impregnated Replace as directed in “Chassis™ chapter
Brake linkage improperly adjusted Readjust as directed in “Maintenance” chapter
Brake control cables improperly lubricated Lubricate

Brake drum worn or damaged Replace as directed in “Chassis” chapter




Appendix

Special Tools

Factory tools for working on five-speed transmissions
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CENO LA BN~

Part No.

. 12904700

12906900
60910500
12909500
12905400
12912700
60907200

. 12913700
. 12913100

12907000

. 12912600
. 12912000
. 12903000
. 12910700
. 32906302
. 12911801
. 26907800

129207100

. 12913600
. 12912900
. 12906500
. 12905900
. 12908300
. 12913800
. 12905300
. 14905400
. 14912800
. 14912600
. 14928500
. 14913100
. 14913700
. 14929200
. 14907000
. 14928900

. 14929100
. 14928800
. 14929000
. 14929400
. 14929500
. 14928600
. 14929300
. 14928700
. 14929600
. 13907860

Puller for taper bearing races on rear fork

Puller for roller bearing race in drive box

Steering top linking plate puller

Front fork rods assembling tool

Wrench for removal of layshaft lockring

Lockring adjusting teol for rear dampers

Valve dismantling and assembling tool

Puller for layshaft ball bearing in transmission box

Puller for mainshaft roller bearing in transmission box

Puller for mainshaft and clutch shaft bearings in transmission box cover
Special wrench for front fork lockring

Flange assembling and oil seal locating teol on crankshaft, flywheel side
Tool for rear fork toper roller bearing adjustment

Bush for oil seal fitting on mainshaft

Oil pump gear puller

Flywheel and clutch unit holding tool

Piston pin puller

Layshaft and rear drive bevel holding tool

Tool for ing the flang plete with bearing, flywheel side
Special tool to check positioning marks on timing gears

Clutch dismantling and assembling teol

Tool for removal of clutch shaft

Tool for timing cover bling and oil seal locating on crankshaft, timing side
Tool for transfer of pesitioning marks on timing gear

Tool for holding crankshaft when removing bevel nut

Tool far tightening layshaft nut

Tool for inner clutch body-to-clutch shaft

Hooked wrench for tightening inner clutch body lockring to clutch shaft
Puller for bearing races on main and clutch shafts

Puller for main shaft roller bearing in gearbox and clutch shoft bearing in cover
Puller for layshaft roller bearing race in gearbox

Punch for removing clutch shaft bearing from gearbox and layshaft bearing from gearbox cover

Puller for main shaft ball bearing in gearbox cover

Punch for pressing clutch shaft beoring in gearbox housing and layshaft bearing in gearbox cover

housing
Punch for pressing layshaft roller bearing race in gearbox housing

Punch for pressing main shaft roller bearing in gearbox and clutch shaft bearing in gearbox cover

Punch for pressing main shaft ball bearing in gearbox cover
Punch for pressing clutch shaft seal in gearbox

Punch for pressing layshaft seal in gearbox cover

Tool for layshaft bearing inner race

Tool for positioning sliding muffs forks

Tool for operating gear selector

Gearbox support

Piston pin puller
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Metric Conversion Charts

Millimeters to Inches—

Decimals to Millimeters—

Fractions Fractions
/1000 1/100 1/10 1/1000 1/100 1/10
mm inches mm inches mm inches inches mm inches mm inches mm
0.001 0.000039 001 0.00039 0. 000394 0001 00254 00l 0254 01 254
0.002 0.000079 002 000079 02 000787 0002 00508 002 0508 02 508
0003 0000118 003 000118 03 00lI81 0003 00762 003 0726 03  7.62
0.004 0000157 004 000157 04 001575 0004 01016 004 1016 04 1016
0.005 0000197 005 000197 05 001969 0005 01270 005 1270 05 1270
0,006 0.000238 0.06 000236 0.6 002362 0006 01524 006 1524 06 1524
0.007 0000276 007 000276 07 002756 0.007 01778 007 1778 07 17.78
0.008 0000315 008 000315 08 003150 0008 02032 008 2032 08 20.32
0.009 0000354 009 000354 09 003543 0009 02286 009 2286 09 2286

Inches to Millimeters—Units

inches 0 10 20 30 40
0 254.0 5080 762.0 1016.0
1 254 2794 5334 T874 10414
2 50.8 3048 558.8 8128 1066.8
3 76.2 3302 5842 8382 10922
4 101.6 3556 609.6 8636 1117.6
5 127.0 3810 6350 889.0 1143.0
6 1524 4064 6604 9144 11684
7 177.8 4318 6858 939.8 11938
8 2032 4572 T711.2 9652 1219.2
9 2986 4826 7366 9906 1244.6

One Inch—25.399978 millimeters.

One Meter—39.370113 inches.
One Mile—1.6093 km.

One Km—0.62138 miles.
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Millimeters to Inches—Units

10

20

30

40

0 0.39370 0.78740 1.18110 1.57480
1 0.03937 0.43307 0.82677 1.22047 1.61417
2 0.07874 0.47244 0.86614 1.25984 1.85354
3 0.11811 0.51181 0.90551 1.29921 1.69291
4 0.15748 0.55118 0.94488 1.33858 1.73228
5 0.19685 0.59055 0.98425 1.37795 1.77165
6 0.23622 0.62992 1.02362 1.41732 1.81103
v 0.27559 ‘ 0.66929 1.06299 1.45669 1.85040
8 0.31496 0.70866 1.10236 1.49606 1.88977
9 0.35433 0.74803 1.14173 1.53543 1.92914
mm 50 60 70 80 90

0 1.96851 2.36221 2.75591 3.14961 3.54331
1 2.00788 2.40158 2,79528 3.18891 3.58268
2 2.04725 2.44095 2.83465 3.22835 3.62205
3 2.08662 2.48032 2.87402 3.26772 3.66142
4 2.12599 2.51969 291339 3.30709 3.70079
5 2.16536 2.55906 2.95276 3.34646 3.74016
6 2.20473 2.59843 2.99213 3.38583 3.77953
7 2.24410 2.63780 3.03150 3.42520 3.81890
3 2.28347 2.67717 3.07087 3.46457 3.85827
9 2.32284 271654 3.11024 3.50394 3.89764
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Conversion Table

To change Multiply
cc — cuin, cc X 0.0610 = cubic inches
cc —> oz (Imp) ce X  0.02818 = ounces (Imperial)
cc — oz (US.) cc X  0.03381 = ounces (U.S.)
cuin — cc cuin. X 16.39 = cubic centimeters
ft-b —  in. lbs ft-lb x 12 = inch pounds
ft-Ib — kg-M ft-Ib % 0.1383 = kilogram-meters
gal (Imp) — liter Impgal X 4546 = liters
gal (US.) — liter US.gal X 378 = liters
in — mm in X 2540 = millimeters
kg — Ibs kg X 2205 = pounds
kgM — ftlbs kg-M X 7233 = foot-pounds
kg/sqem —> lbs/sqin  kg/sqem X 14.22 = pounds/square inch
km — mi km % 0.6214 = miles
b — kg Ib x 04536 = kilograms

Ib/sq in — kg/sq cm lb/sqin. X  0.0703 = kilograms/square centimeter

liter —» oo liter X 1,000 = cc
liter — oz (U.S.) liter x 33.81 = ounces (U.S.)
liter — qt (Imp) liter X  0.8799 = quarts (Imperial)
liter — qt (US.) liter x 1.0567 = quarts (U.S.)
mi —> km mi X 16093 = kilometers
mm — in mm X  0.03937 = inches
qt (Imp) — liter Impgt X 11365 = liters

qt (US.) — liter US.qt x 0.9463 = liters
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