Yamaha YTM 200/225

MODEL COVERAGE

YTM 200K-N
YTM 200 EK/EL/ERN Yamahauler
YTM 225 DX K/IL/IN
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Yamaha YTM 200/225

SERIAL NUMBER LOCATION

Inorder to prevent possible confusion when
purchasing parts, always refer to the engine
and frame serial numbers on the machine.

The frame serial number is stamped into
the right side of the steering head lug.

The engine serial number is located on the
top of the crankcase at the right side rear of
the engine.

MAINTENANCE

NOTE: Common maintenance procedures
are explained in detail in the “General In-
formation” section.

LUBRICATION
Motor Oil

When average air temperature is above
41°F (5°C), use Yamalube 4-Cycle or SAE
20W-40, service rating “SE” or “SF.”

When the air temperature is consistently
below freezing, use SAE 10W-30, service rat-
ing “SE” or “SF.”

All manufacturers recommend a certain
grade and viscosity of motor oil for their en-
gines, and this recommendation should be
followed to ensure long engine life.

Checking Oil Level

1. A dipstick is provided to check oil
level.

2. The machine should be parked on level
ground.

Checking oil: dipstick (1); maximum and
minimum level marks (2,3)

3. Let the engine run for a few minutes
then shut it off.

4. Unscrew and remove the dipstick from
the right side of the engine. Wipe it off.

5. Reinsert the dipstick, allowing the cap
torest on the threads of the hole.

6. Pullit out. Oil level should be between
the maximum and minimum marks on the
dipstick. If level is too low, add enough of the
recommended oil to bring it up to the
specified level. Do not overfill.

7. When level is correct, screw the dip-
stick in and tighten it securely.

Changing 0il

1. The recommended change interval is
every 6 mos. after initial break-in is over.

2. Oilshould be changed when the engine
is warm. This ensures more complete drain-
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Draining oil: drain plug (1); o-ring (2); spring
(3); strainer (4)

ing and makes it more likely that the oil will
carry off any particulates with it.

3. Place a suitably-sized container (over
2 gts. capacity) beneath the drain plug on the
left side of the engine.

4. Remove the dipstick.

5. Remove the drain plug. When it is
removed, the O-ring, compression spring and
strainer will come out as well. Take care that
they are not misplaced.

6. Ontheright side of the engine, remove
the oil filter cover drain bolt which is the
lowest of the three bolts on the cover.

7. If the filter is to be cleaned, see “Oil
Filter/QOil strainer,” below.

8. When the oil has drained completely,
install the filter cover drain bolt. Install the oil
stainer, compression spring, and drain plug
with O-ring.

9. Tighten the filter cover drain bolt to
about 7 ft. Ibs. Tighten the drain plug to 31 ft.
Ibs.

10. Add about 1.6 gts. of the recommend-
ed oil to the crankcase. Check level with the
dipstick. When level seems correct, start the
engine and let it run for a few minutes, then
shut it off and check again after it has been
sitting for a short period. Top up if necessary.

Check Oil Flow

CAUTION: This procedure should be
done after every oil change.

1. Change the oil and check for proper
level of refill as outlined above.

2. Loosen the oil passage bolt at the top of
the cylinder head on the right side of the
engine. A slight loosening is all that it
required.

3. Start the engine.

4. After about a minute, oil seepage at
the bolt should be noted, showing that the
head is getting lubricant.

“5. If no oil appears, shut the engine off
immediately and determine the cause.
6. Tighten the oil passage bolt to 5 ft. Ibs.

Qil Filter/Qil Strainer

1. These components should be serviced
at every other oil change or once a year.

2. Drain the oil as outlined in the
“Changing Qil” procedure.

3. Remove the oil filter cover drain bolt
and the two remaining filter cover bolts.
Remove the cover and take out the filter
element.

4. Clean both the filter element and the
strainer screen in clean solvent and dry.

5. Check for damage such as punctures
or excessively clogged pores. Replace the
element or stariner if any defect is apparent.

6. Check condition of the O-rings and
replace them if chipped, deformed or other-
wise damaged.

Filter cover belts (1); filter cover drain boit

(2

7. Carefully refit the strainer, compres-
sion spring and drain plug with O- ring.

8. Install the filter element, cover and
bolts.

9. Tighten the drain bolt on the cover and
the cover bolts to 7 ft. lbs.

10 Tighten the drain plug to 31 ft. Ibs.

11. Add oil. It may be necessary to add a
bit more than the 1.6 gts. called for in the oil
change procedure, above.

12. Check level and oil flow as outlined in
the prior procedures.

Final Gearbox

1. Oillevel should be checked periodical-
ly and changed once a year.

Final gearbox level plug: oil (1); level (2)

2. The gearbox uses SAE 80 API
“GL-4” hypoid gear oil or SAE 80W90
hypoid gear oil.

CHECKING GEARBOX OIL

1. The machine should be parked on a
level surface. The engine should be cold.
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2. Remove the level plug on the left side
of the gearbox.

3. Oil level should be the top of the
threads at the lower part of the plug hole. In
other words, it should just be about to seep
out.

4. If level is too low, top up with the
recommended oil.

5. Check gasket condition before fitting
level plug.

CHANGING GEARBOX OIL

1. The machine should be parked on a
level surface.

2. Place adrain pan beneath the gearbox.

3. Remove the level plug.

4. Remove the drain plug.

5. Check drain plug gasket condition.

6. After the oil has had several minutes to
drain, install the drain plug and tighten it to
17 ft. 1bs.

7. Add the recommended oil to the gear-
box. Capacity is about 0.14 qts. Wait of few
minutes after adding to give the thick oil a
change to find its level. The oil should cover
the threads at the lower part of the level plug
hole.

8. When level is correct, fit the level plug
and tighten it securely.

Front Forks

Fork oil should be changed every year after
the initial break-in period. Removal of the
forks is required. Refer to the “Chassis” sec-
tion.

Chassis Lubrication

1. Wheel and steering head bearings
should be lubricated with medium weight
wheel bearing grease. The service interval is
one year for the wheels and two years for the
steering head. See “Chassis” for procedures.

2. Thebrakelever and brake cams should
be lubricated with lithium-based grease. The
service interval is 6 months. Refer to “Chas-
sis” for brake service procedures.

Drive Chain

1. Drive chains require lubrication at |
month intervals.

2. Thechain can be cleaned at lubricated
through the inspection hole on the chain case.

3. The chain uses O-ring seals between
the plates. Commercial chain lubes should
never be used as they may cause damage. Use
only motor oil, such as SAE 20-50 or similar
grades, to lubricate the chain.

4. Before lubricating the chain, wipe it
off with kerosene if it appears dirty. Never use
gasoline or other solvents.

5. Keep steam cleaning and spray car
wash wands away from the chain.

SERVICE CHECKS AND
ADJUSTMENTS

Drive Chain

On models with chain drive, adjust as fol-
lows:

1. The chain should have about
10-15mm (0.4-0.6 in.) of free-play when
checked at the inspection hole.

2. When checking, the rear wheels must
be on the ground.

3. The chain should be cleaned and lu-

Wheel hub bolts and tightening torques

bricated before checking free-play. Dirty
chain tend to get tight.

4. Ifa way can be found to safely support
the wheels off the ground, rotate them and
check the chain at several places for tight
spots. If a tight spot exists, chain tension
should be adjusted to the proper value at that
point. Note, however, that such a condition is
indicative of a worn chain and/or worn
sprockets and replacement will probably be
required in the near future.

S. If the chain needs adjustment, loosen
the four rear wheel hub bolts.

6. Turn the chain adjuster puller in or out
until tension is correct.

7. Tighten the rear wheel hub bolts. Re-
check tension.

8. The upper left hand hub bolt should be
tightened to 43 ft. Ibs. The other three should
be tightened to 32 ft. Ibs.

NOTE: “Left” and “right” are referenced
from the rear of the machine.

Clutch

1. Locate the clutch adjuster on the right
side of the engine near the oil filter cover.

2. Loosen the locknut slightly.

3. Carefully turn the adjuster screw
counterclockwise until resistance is felt; then
turn it V8 turn clockwise.

4. As marked on the crankcase cover,

turning the adjuster screw CCW will de-

crease lever play and vice-versa.
5. Tighten the locknut to 11 ft. Ibs.

Clutch adjuster (1); locknut (2)

Throttie Cable

1. The throttle lever should have 3-5mm
(0.12-0.20 in.) of free movement before the
throttle slide begins to open.

2. Make this adjustment with the adjus-
ter near the top of the throttle cable. Loosen-
ing the adjuster locknut and turning it in or
out will affect lever free-lay.

3. Start the engine and turn the forks
slowly from lock-to-lock. Idle speed must not

increase. If it does, the throttle cable has
insufficient free-play, is incorrectly routed, or
is binding at some point. Find the trouble
before riding.

Starter Lever

On models equipped with a starter lever,
adjust as follows:

1. Pull the starter lever up by hand until
resistance is felt and check the gap between
the bottom of the lever and the lever holder,

2. Itshould be 1-2mm (0.04-0.08 in.).

3. Adjust, if required, with the cable ad-
juster.

Brakes

FRONT

1. The brakes should be adjusted so that
the lever has 5-8mm of free movement mea-
sured between the lever and the lever holder
before the linings contact the drum.

2. The brake can be adjusted with either
the cable adjuster at the brake plate or with
the adjuster on the handle bar. Loosen the
locknut and turn the hand lever adjuster out
to decrease lever free-play. At the brake
plate, turning the wing nut in will accomplish
the same thing.

3. It is recommended that major adjust-
ments be made at the brake plate and finer
adjustments with the handle bar adjuster.

4, After adjustment, lift the front wheel
slightly and check that it can spin freely.

5. Apply the brake and check that the
wear indicator on the brake plateisin thesafe
zone.

REAR

1. Pump the brake pedal and hand lever
several times before adjustment.

2. At the hand lever, loosen the adjuster
locknut and screw in the adjuster to give max-
imum cable freeplay.

3. Loosen the brake pedal wing nut and
the brake hand lever wing nut at the caliper.

4. Loosen the locknut and adjusting bolt.

5. Screw in the brake hand lever wing nut
so that the caliper lever can be positioned as
shown in the illustration.

6. Slowly screw the adjusting bolt in by
hand until resistance is felt, then back it off V4
turn.

Rear brake preliminary position

7. Hold the adjusting boit with a wrench
so that it doesn’t move. Tighten the locknut.

8. Screw in the brake pedal cable adjus-
ter until the pin just touches the upper end of
the lever slot. Clearance between the pin and
the brake lever should be 0-1mm (0-0.04 in.).
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9. Support the rear wheels off the ground

and check that they spin freely. If they are

~ tight, or if noise is heard, repeat the adjust-
ment procedure.

10. Check free-play at the brake pedal. It
should be less than 50mm (2.0 in.) Use the
adjuster at the pedal to make this adjustment.
On average, freeplay should be about 25mm
(1.0in.)

11. Check free-play at the rear brake hand
lever. It should be about 5mm (0.2 in.). Use
the cable adjuster at the hand lever to make
this adjustment.

CAUTION: Both pedal and lever should

be adjusted when performing rear brake

adjustments. Do not adjust one without
checking the other.

REAR PAD WEAR

When the head of the adjusting bolt comes
close to touching its locknut, replace the
brake pads.

Headlight Adjustment

Vertical adjustment of the headlight can be
made by turning the screw below the lamp.

Turning the screw clockwise will move the
beam higher.

Turning the screw counterclockwise will
lower the beam.

FUEL SYSTEM

The fuel system consists of the carburetor,
fuel petcock and air cleaner.

These items should be serviced about every
six months under normal operating condi-
tions.

Air Cleaner

1. A wet-foam air filter element is used.
2. Loosen the rear carrier knob, if fitted,
and pull the carrier back.

Air cleaner case cover bolts (arrows)

3. Remove the seat/rear cowling assem-
bly.

4. Remove the air cleaner case cover
(four bolts).

5. Pull out the air filter element.

6. Remove the wing bolt and plate and
separate the elements from the frame.

7. Clean the clements thoroughly in a
safe solvent,

8. Dry the elements after cleaning by
squeezing. Do not wring them out as the pores
may be damaged.

9. Soak the elements in SAE 10W30
motor oil.

10. Squeeze off the excess oil. Elements
should be wet, but not dripping with oil.
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11. Assemble the filter elements on the
frame and install the plate and wing bolt.

12. Clean the inside of the air cleaner case
if it is wet or dirty.

13. Fit the air cleaner to the case. Be sure
that the carburetor side of the air cleaner
mates perfectly with the case surface to
prevent unfiltered air from entering the en-
gine.

14. Check air passages in the intake
system for condition. The inlet to the case
must be free of obstructions. The hose run-
ning to the carburetor from the case must
have a tight seal at both the case and the carb.

15. Inspect the hose at the bottom of the
air cleaner case. Remove the hose cap and
drain off any water which may have collected.

Petcock

1. The petcock has filter screens inside
the tank which should be cleaned
periodically- about every 6 mos. under nor-
mal conditions.

2. Remove the gas tank.

3. Drain the gas.

4. Remove the lines from the petcock.

5. Remove the petcock securing screws
and pull the assembly out of the tank.

6. Check gasket condition. Replaceitifit
appears damaged leaking prior to removal.
removal.

7. Remove the filter screens and clean
them in a safe solvent.

8. If foreign matter cannot be removed,
orif the screens are punctured, crushed, other
otherwise damaged, replace them.

9. Check the petcock mating surface. Re-
place the unit if any is noted.

10. Flushout the gas tank before installing
the petcock to get rid of any residual dirt.

11. When fitting the petcock to the tank,
be sure the gasket is in place.

12. After gas is added, check for leaks
before operation. Be sure that all lines are
tightly connected.

GASKET

FILTER SCREEN

VALVE
SPRING

%/ O-RING
' V)

Petcock

Carburetor

1. Carburetor service procedure are de-
tailed in the “Fuel System” section.

2. Carburetor float bowls are fitted with
a drain screw which can be used periodically
to remove water or any other foreign matter

which may have passed through the system.
Before draining float bowls, be sure that the
petcock is “off,” and that the fuel will be
collected in a suitable container.

CHASSIS INSPECTIONS
Steering Head Bearings

1. Support the front wheel off the
ground.

2. Grasp the lower end of the forks and
try to move them back and forth in line with
the machine.

3. Ifanyloosenessis felt, adjust the steer-
ing head bearings.

4, Turn the forks slowly from lock-
to-lock. Movement should be smooth. If
rough or binding, adjust the bearings.

5. Loosen the upper and lower triple
clamp pinch bolts. Loosen the carrier bolts, if
one is fitted. '

6. Loosen the steering stem bolt on the
upper triple clamp.

7. Usea pin wrench on the bearing adjus-
ter nut bencath the upper triple clamp and
turn the nut to remove any looseness from the
bearings.

8. Tighten the lower triple clamp pinch
bolts to 22 ft. 1bs.

9. Tighten the upper triple clamp pinch
bolts to 14 ft. Ibs. Tighten carrier bolts to 11
ft. Ibs.

10. Tighten the steering stem bolt on the
upper triple clamp to 61 ft. Ibs.

Wheel Bearings

1. Wheel bearing problems may make
themselves known by a rumbling sound which
increases with speed.

2. Support the wheel you are checking off
the ground.

3. Spin the wheel and listen for any unu-
sual noise. Place your hand on the front forks
or the rear hub while the wheel is turning.

4. If you feel any vibration, suspect wheel
bearing damage.

3. Refer to “Chassis™ for disassemble
procedures.

Tires

1. Special low pressure tires require
special consideration.

2. Tire pressures are critical. The pres-
sure must be maintained at the recommended
pressure as shown on the stickers on the ma-
chine.

3. Pressure should be checked with a
suitable low-pressure tire gauge.

4. Never allow pressure to fall below 2
psi. The tire can separate from the rim if
pressure is too low.

5. Maximum allowable pressure is 10
psi. Overinflation is dangerous.

6. When adding air to tires, do so very
slowly and carefully. Unregulated service sta-
tion air lines should not be used. Rapid infla-
tion can cause the tire to burst.

7. Besure that pressure at all three tires
is equal.

8. Check pressures when tires are cold.

9. Tires should be replaced when the
tread depth at any point falls below 3mm
(0.12in.).

10. Rear tires should be replaced in pairs.
CAUTION: Replacement tires must al-
ways meet manufacturer’s size and perfor-
mance specifications.
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PERIODIC MAINTENANCE INTERVALS®

Before each ride
Safety items
Lights
Chain adjustment (if equipped)
Control cable adjustment
Tightness of critical fasteners

Maonthly
Clean and lubricate drive chain (if equipped)
Check chain tension (if equipped)

Every 3 Months
Check brake system

Every 6 Months
Tune-up engine
Service fuel system
Check battery level
Check tire pressure
Check wheel bearings
Check steering head bearings
Change engine oil
General chassis lubrication

Annually

Clean oil filter and strainer

Change fork oil

Repack wheel bearings

Change gearbox oil (if equipped)
Every 2 Years

Check/repack steering head bearings

(@ Based on normal usage after initial service and break-in are
completed.

RECOMMENDED LUBRICANTS
Engine

Above 41°F (5°C): Yamalube 4-Cycle

or SAE 20W-40, service rating “SE”

of “SF”

Below freezing: SAE 10W-30, service

rating ““SE” or “‘SF"'

Final Gearbox
SAE 80 API “GL-4"" hypoid gear oil
SAE 80W90 hypoid gear oil

Wheel/Steering Head Bearings
Medium weight wheel bearing grease

Brake Gomponents/Throttle Twist grip
Lithium-based grease

Front Forks
Yamaha Fork Qil
SAE 10W motor oil

Drive Chain
Medium weight motor oil
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RECOMMENDED LUBRICANTS

Control cables
Light motor oil
Graphite-based lubricants
Commercial cable lubes

Air Clean Elments
SAE 10W30 motor oil

MAINTENANCE DATA

Fuel Capacity 24gal./9 L
Engine Qil
When changing 1.6qgts./1.5 L
After rebuilding 1.9qgts./1.8 L

Final Gearbox Qil
Level
Capacity

Check by level plug
0.14 gt./0.13 L

Front Fork Capacity (each leg)

DX 400z./117 cc

Other models 6.502./193 cc
Tire pressure (f/r) 2.2 psi
Battery (if used) 12v/14 ah

TUNE-UP

NOTE: Common tune-up procedures are
explained in detail in the “General Infor-
mation” section. This includes a full des-
cription of spark plug service and analysis.

REQUIRED MATERIALS

In addition to common hand tools, the
procedures detailed in this section require:
a. A set of feeler gauges for valve ad-
justment;
b. A compression gauge for the com-
pression test;
¢. A tachometer for idle speed adjust-
ments 2nd ignition timing check;
d. A stroboscopic timing light for igni-
tion timing.
Connection of the tachometer and timing
light will depend on make and/or model.

VALVE ADJUSTMENT

NOTE: Valves must be adjusted when the
engine is cold.

1. If a carrier is fitted, loosen the knob
and pull it backward.

2. Remove the seat/rear cowling assem-
bly.

3. Remove the intake and exhaust valve
covers.

4. Remove the timing window piug from
the left crankcase cover.

5. Slowly pull the recoil starter knob
until the T mark on the flywheel aligns with
the stationary timing mark.

6. Check for clearance at both valves, If
both are not free, rotate the engine 360" until
the “T” mark appears again and check for
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TOP DEAD CENTER

IGNITION TIMING MARK

Flywheel timing marks

clearance. Valves are adjusted when the en-
gine is at Top Dead Center on the compres-
sion stroke.

7. With the proper thickness feeler
gauge, check clearance. Clearances are:

Intake: 0.05- 0.09mm~/0.002-0.004 in.

Exhaust: 0.11- 0.15mm/0.004-0.006 in.

8. If the valve is correctly adjusted, the
gauge blade will be a light slip fit. If fit is too
tight or loose, adjust the valve(s).

9. Loosen the valve adjuster locknut.

10. With the feeler gauge blade between
the valve adjuster and the valve, turn the
adjuster and the valve, turn the adjuster in or
out until the blade is a light slip fit.

11. Hold the adjuster in place and tighten
the locknut.

Torque: 10 ft. 1bs.

12. Install the valve covers. Fit the covers
so that the ribs on the inside are at the top.

13. Onmodels with a compression release,
adjust the cable (see below).

14. Install timing window plug, and sea-
t/rear cowling assembly.

COMPRESSION RELEASE

NOTE: This adjustment must be made any
time the valves are adjusted.

Compression release lever (3); adjuster and
locknut (1,2)

1. With the seat/rear cowling assembly
and the timing window plug removed, check
that the piston is at TDC on the compression
stroke: the “T™ flywheel mark must be
aligned with the stationary timing mark with
clearance at both valves.

2. Pull the recoil starter knob, if neces-
sary, to achieve alignment.

3. Check for free- play at the compres-
sion release lever on the engine. It should
move 2-3mm (0.08-0.12 in.) before contact-
ing the rocker arm.

4. Use the cable adjuster at the engine to
effect this adjustment.

5. When free-play is correct, tighten the
adjuster locknut.

6. Fit the timing window plug, seat/rear
cowling assembly, etc.

CAM CHAIN ADJUSTMENT

1. Remove the timing windown plug
from the left crankcase cover.

2. Pull the recoil starter knob to align the
“T" mark on the flywheel witht he stationary
timing mark on the crankease.
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Cam chain adjuster: pushrod (1); adjuster
(2); locknut (3)

3. Locate the cam chain adjuster behind
the cylinder. Remove the adjuster cap.

4. Loosen the adjuster locknut a few
turns.

5. Turn the adjuster in until the pushrod
inside is flush with the adjuster end.

6. Start the engine.

7. Observe pushrod movement. The rod
should move slightly when the engine is
idling. If it does not, loosen the adjuster
slightly until movement is noted.

8. Stopat this point and tighten the lock-
nut (torque: 22 ft. lbs.). )

9. Install the adjuster cap. Install timing
windown plug.

COMPRESSION TEST

Refer to the “General Information” sec-
tion under “Tune-Up” for compression test
procedures.

1. The compression test should be made
after valves and compression release (if fit-
ted) are adjusted.

2. Engine should be run for several min-
utes before the test.

3. Remove the spark plug. Connect the
plug to its cap and ground it against the en-
gine case to prevent sparking during the test.

CAUTION: Be sure the plug is properly

grounded when cranking the engine.

4. Screw- in type compression gauges
need a 12mm thread for these machines.

5. Hold the throttle open while cranking
the engine.

6. Compression should be about 128 psi.
This is the standard value. The upper and
lower limits are 142 psi and 114 psi.

7. If compression is too low, check that
the valves are properly adjusted and that the
compression release is not holding the ex-
haust valve open.

IGNITION TIMING

Ignition timing is not adjustable. A strobe
timing light and a tachometer are needed to
make this check.

1. Remove the timing window plug from
the left crankcase cover.

2. Connect the tach and timing light ac-

- cording to the manufacturer’s instructions.

3. Start the engine and let it run at the
specified idle speed (1,400 = 50 rpm).

4. Aim the light through the timing win-
dow. At idle, the “F” mark on the flywheel
should appear to be aligned witht he station-
ary timing mark on the crankcase cover.

5. If alignment is not correct, check the
pickup coil for looseness on its mount.

CARBURETORS

Carburetor adjustments to be made dur-
ing a tune-up include float height, idle speed
and mixture.

Ficat Height

1. Float height determines the level of
gasoline in the float bowl during operation.
Whileitisa critical setting, it will not normal-
ly need frequent attention once it is properly
set. Although it need not be done at every
tune-up, it should be checked from time to
time.

2. The machine must be parked on a level
surface.

3. Place a stand or jack under the engine
and raise it until the carburetor is positioned
vertically.

4. Disconnect the drain line from the bot-
tom of the float bowl and connect a transpar-
ent vinyl tube (6mm/0.24 in. inside diameter)
to the bowl fitting.

5. Set the petcock “ON™ and start the
engine, letting it run for a few minutes.

6. Hold the vinyl tube alongside the
carburetor body. Open the drain screw. Ga-
soline will flow into the tube.

7. Shut the engine off.

8. Note the level of the gasoline in the
tube relative to the carburetor body. The gas
should be 3.0mm/0.12 in. below the edge of
the carb body. The tolerance s
+0.1mm/0.04 in.

9. If correct, close the drain screw and
disconnect the tube. Reconnect the drain line.

10. If not correct, disassemble and check
float height as follows:
a. Remove the carburetor from the en-

gine. Refer to “Fuel System”™ for
procedures.

b. Remove the float bowl. Remove the
float bowl gasket.

c. With the carburetor positioned ver-
tically, lower the float until the float arm
tang just touches, but does not depress the
float needle tip.

d. Float height is the distance from the
top of the float to the float bowl mating
surface (A" in the illustration).

¢. The specificationis 21.5mm/0.85 in.
for all models.

Carburetor float level (A)

f. The toleranceis +0.5mm/0.02 in. If
adjustment is necessary, push out the float
pivot pin and remove the float assembly.

g. Carefully bend the tang on the float
arm to adjust height. Bending the tang
away from the carb body will decrease float
height, and vice-versa.

18. After adjustment, recheck fuel level as
outlined in the beginning of this procedure.

19. After adjustment, check for leaks and
proper operation of the machine before rid-

ing.
Idle Speed and Mixture

NOTE: These adjustments must be made
when the engine is at operating tempera-
ture. They should also be made after all
other tune-up procedures have been car-
ried out, if a full tune-up is intended.

1. Turn the pilot screw in carefully until
it is lightly seated. Back it out the number of
turns shown in the “Tune-UP Specifications”
chart for your machine.

2. Fit a tachometer. Use the idle adjust-
ment screw on the carburetor until engine
speed is 1,400 rpm.

3. Smooth out idle, if necessary, by fine
adjustments to the pilot air screw. About 2
turn in either direction from the specification
should produce a good, smooth idle. If it
doesn’t, there may be a carburetor or engine
fault.

4, Check the throttle cable adjustment.
Turn the handle bars from side to side. If idle
speed changes when this is done, the cable is
too tight.

TUNE-UP SPECIFICATIONS

COMPRESSION

Standard (psi) 128
Allowable range (psi) 114-142
VALVE CLEARANCE

Intake (mm/in.)
SPARK PLUGS

0.05-0.09/0.002-0.004

OEM (standard) NGK/ND
Type (NGK/ND) D-7EA/X22ES-U
Gap (mm/in.) 0.6-0.7/0.0240.028
Torqgue (ft. Ibs.) 14
CARBURETOR
Fuel level (mm/in.) 3.0/0.12
Float height (mm/in.) 21.5/0.85
Pilot screw setting
(turns out) O]
Idle speed (rpm) 1,400

® Tri-Moto 200: 2Va+ 1/2; Yamahauler: 2 + 1/2; 225 DX: 112+ 1/2.
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ENGINE AND
TRANSMISSION

NOTE: Comimon engine rebuilding tech-
niques and inspection procedures are out-
lined in detail in the “General Informa-
tion” section.

Engine
REMOVAL AND INSTALLATION

YTM 200K-N

NOTE: Top end components can be
removed with the engine still in the frame.

1. Clean the machine thoroughly before
engine removal.

2. Remove the rear seat/cowling assem-
bly.

3. Remove the gas cap and fuel tank
cover bracket bolts. Remove the cover.

4. Remove the gas tank bolt at the front
of the tank.

5. Shut the petcock off and disconnect
the lines.

6. Disengage the rubber band at the rear
of the tank and remove the gas tank.

7. Remove the exhaust pipe flange bolts
at the engine.

8. Remove the muffler bolts on the
frame.

9. Remove the exhaust system.

10 Loosen the shift linkage pinch bolt and
pull the lever off the splined shaft on the
engine.

11. Loosen the drive chain tensioner to
give as much chain free-play as possible.

12. Remove the engine sprocket cover.

13. Remove the engine sprocket bolts (3);
remove the lock plate. Remove the sprocket.

14. Disconnect the carburetor lines.

15. Remove the carburetor from the en-
gine.

16. Disconnect the spark plug cable from
the plug.

17. Disconnect the CDE leads at the con-
nector near the ignition coil. Disengage them
from the strain reliefs and arrange the wiring
so that it will be out of the way when the
engine is removed.

18. Disconnect the foot brake cable at the
pedal.

19. Remove the bolt which secures the
rear brake cable holder on the clutch cover.

20. Disconnect the compression release
cable at the cylinder head.

21. Disconnect the vent pipe from the
crankcase. ‘

22. Remove the rear engine mounting
bolts (upper and lower).

23. Remove the mounting brackets at the
front of the engine.

24. Remove the cylinder head bracket.

25. Remove the engine from the right side
of the frame.

26. Installation is basically the reverse of
the removal procedure. Note the following
points.

27. Place the engine on a suitable stand
and lower the frame over it.

28. Install the rear upper and lower engine
mounting bolts. Do not tighten them fully just
yet. Bolts should be inserted from the right
side of the machine.

29. Locate the front engine mounting
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brackets. Note that they differ (the left side
bracket is flat). Fit the brackets on the proper
side. Install the bolts and keep nuts only
finger tight at this point.

30. Install the cylinder head bracket.

31. Tighten all engine mounting bolts
now:

Cylinder head bracket: 24 ft. Ibs,

Front brackets: 24 ft. Ibs.

Rear mounting bolts: 32 ft. Ibs.

32. Remaining torques which should be
noted are:

Exhaust pipe at engine: 7 ft. Ibs,

Muffler at frame: 19 ft. Ibs.

Engine sprocket: 7 ft. lbs.

33. Be sure that all cables are properly
adjusted, all fasteners correctly tightened and
all connections tight before attempting oper-
ation.

CAUTION: Do not forget to add engine

oil.

Other Models

NOTE: Top end components can be

removed witht he engine still in the frame.

1. Clean the machine thoroughly before
engine removal.

2. Loosen the rear brake cable adjusters
at the caliper lever.

3. Disconnect the cables from the lever,
brake pedal, holder and guides.

4. Jack the rear end of the machine off
the ground using standard safety precautions
and remove the rear wheels.

5. Remove the trailer hitch bracket, if
fitted.

6. Disconnect the final gear breather
pipe from the housing.

7. Remove the four nuts and two bolts
which secure the housing.

8. Remove the wheel housing bolts.

9. Remove the rear wheel assembly,

10. Disconnect the negative lead from the
battery; then disconnect the positive lead.

11. Loosen the rear carrier knob and pull
the carrier back.

12. Remove the rear seat/cowling assem-
bly.

13. Remove the gas cap. Remove the gas
tank cover bracket bolts. Remove the cover.

14. Remove the tank bolt at the front of
the tank.

15. Shut off the petcock. Disconnect the
lines at the tank.

16. Remove the gas tank after disengaging
the rubber band at the rear.

17. Remove the muffler bolts at the
cylinder head. Remove the bolts on the frame.
Remove the exhaust system.

18. Disconnect the fuel line from the
cylinder head clamp.

19. Remove the carburetor and manifold.

20. Disconnect the spark plug lead from
the plug.

21. Disconnect the CDI leads at the con-
nector near the ignition coil. Disengage the
wiring from the strain reliefs and arrange
wiring so that it will not be damaged when the
engine is removed.

22. Disconnect the compression release at
the cylinder head, if fitted.

23. Disconnect the vent pipe from the top
of the crankcase.

24. Loosen the shift linkage pinch bolt and
pull the lever off the splined engine shaft.

25. Disconnect the foot brake pedal return
spring.

RIGHT SIDE LEFT SIDE

Front engine mounting brackets

26. Remove the four starter motor/brack-
et screws. Remove the bracket.

27. Disconnect the starter motor high ten-
sion cable from the motor. Remove the starter
motor.

28. Remove the rear engine mounting
bolts, upper and lower.

29. Remove the front engine mounting
brackets.

30. Remove the cylinder head bracket.

31. Remove the engine from the right side
of the frame.

32. Installation is basically the reverse of
the removal procedure. Note the following
points.

33. Place the engine on a suitable stand
and lower the frame over it.

34. Install the upper and lower rear
mounting bolts. Do not tighten the bolts. yet.

NOTE: All engine mounting bolts should

be inserted from the right side of the frame.

35. Note that the two front mounting
brackets are different. They must be installed
on the correct sides. Refer to the illustration
to identify them. Install the brackets and nuts
and bolts. Do not tighten the fasteners yet.

36. Install the cylinder head brackets.

37. Install the coupling gear joint into the
bearing housing. Engage it with the coupling
gear.

38. Install the rear wheel assembly.

39. Install the final gear housing. Tighten
the nutsto 17 ft. Ibs. and the bolts to 32 ft. Ibs.

40. Tighten the engine mounting nuts and
bolts as follows:

Cylinder head bracket: 24 ft. Ibs,

Front brackets: 24 ft. lbs.

Rear mounting bolts: 32 ft. 1bs.

41. Tighten the wheel hub bolts evenly and
torque to 36 ft. Ibs.

42. The remainder of the procedure is the
reverse of removal. Important torque settings
are:

Upper tow hitch: 11 ft. 1bs.

Lower tow hitch: 22 ft. lbs.

Manifold-to- engine: 8.7 ft. Ibs.

Carburetor-to-manifold: 5.8 ft. 1bs.

Exhaust pipe at engine: 7.2 ft. Ibs.

Muffler at frame: 19 ft. Ibs.

43. When fitting the gear shift linkage,
align the punch mark on the shaft with the
slot on the lever.

44. Be sure that all cables are correctly
routed and properly connected. Be sure that
all fasteners are tight. Check all electrical
wiring connections. Check that fuel system
lines are tight.

CAUTION: Be sure to add engine oil.

TOP END

Cylinder head, cylinder and piston can be
removed with the engine in the frame.
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Cylinder Head
REMOVAL

1. Disconnect the spark plug lead and
remove the plug.

2. Remove the seat/rear cowling.

3. Remove the tank cover.

4. Remove the gas tank.

5. Disconnect and remove the ignition
coil on the frame.

6. Disconnect the compression release at
the cylinder head, if fitted.

7. Remove the carburetor.

8. Remove the cam chain tensioner cap.

9. Loosen the tensioner locknut.

10. Unscrew and remove the tensioner as-
sembly. Note the locations of all parts.

11. Remove the cam sprocket cover
SCrews.

12. Remove the cam sprocket cover.

13. Remove the neutral switch lead (if fit-
ted) and the recoil starter assembly,

14. Remove the cam sprocket bolt. The
crankshaft will have to be held with a special
tool to do this in most cases. Secure the crank
with a holder on the rotor,

15. Disengage the cam sprocket from the
cam chain and remove it. Secure the chain so
that it does not fall into the crankcase.

16. Take the pin out of the camshaft.

17. Gradually loosen the cylinder head
bolts. When they are all loose, remove them.

18. Remove the cylinder head.

DISASSEMBLY

1. Remove the valve covers.

2. Bend down the lock tabs on the cam
bearing retainer. Remove the bolts. Remove
the retainer.

3. Thread a suitably sized bolt into the
rocker arm shafts and pull the shafts out of
the head. Mark the rocker arms for position.
Do not mix shafts and rocker arms.

gk
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Removing the rocker arm shafts (1) with a
slide hammer (2)

4. Thread a 10mm bolt into the camshaft
and pull it out.

5. Remove the valve assemblies with a
Spring compressor.

INSPECTION

NOTE: Refer to “General Information™
for a guide to engine component inspection
procedures. Engine specifications for these
machines are summarized in a chart at the
end of this section.

1. Check valve condition.

2. Measure valve stem diameter and
valve guide inside diameter. Subtract the
readings for valve- to-guide clearance.

3. Checkvalve run- out.

4. Check valve seat width in the head.

5. Use a machinist’s dye to check the
width and position of the valve seat. Apply the
dye to the valve’s beveled seating area and a
very small amount of grinding compound to
the valve seat in the head. Spin the valve back
and forth against the seat for several seconds,
then remove the grinding compoind and in-
spect the pattern of the seat, from which the
dye will have been removed.

6. The valve seat should be about 1.0mm
(0.04 in.) wide and even in width all around
the valve. The maximum acceptable seat
width is 1.5mm (0.06 in.).

7. If theseat is uniform in width but is too
wide (A), use a flat cutter, the a 30° cutter to
reduce the seat width to within specification.

8. If theseatiscentered on the valve face,
but is too narrow (B), use a 45° cutter to
increase the width to the proper specification.

9. Iftheseatistoonarrow, and is towards
the top edge of the face (C), first use a flat
cuter, and then the 45° cutter.

10. If theseat is too narrow and positioned
towards the bottom edge of the face (D), usea
30° cutter first, then a 45° cutter.

11. Check valve spring condition and free
length.

12. Measure rocker arm shaft diameters
and the inside diameters of the rocker arm
bores.

13. Visually inspect the camshaft and re-
place it if damage is noted. Measure the cam
lobe height.

14. Check the camshaft bushing for wear.

15. Check cam sprocket condition.

ASSEMBLY

1. Becertain that all parts are reinstalled
in their original locations.

2. Valve springs are progressively
wound. Install the close coils against the
cylinder head. Note direction of winding.

3. Oil valves before installation. Use new
valve seals.

VALVE RETAINER
SPRING SEAT

oI SEAL ——§

@mmm SPRING

OUTER SPRING

@—spmme SEAT

VALVE

Valve spring assembly

LARGER PITCH

e

SMALLER PITCH

Install springs with close coils against the
head

OUTER
SPRING

INNER
SPRING

Spring winding directions when viewed
from top

4. After valves are fitted, rap the stem
once with a plastic mallet to seat the keepers.

5. Besure thatrocker arms and shaftsare
fitted tot heir original locations. Lubricate
the shafts before insertion.

6. Rocker arm shafts must be installed
with the threaded end facing out.

7. Theintake rocker shaft is the longer of
the two. It should be installed so that the bevel
atthe end of the shaft is positioned to clear the
cylinder head bolt hole.

8. Lubricate the camshaft and bushings
before installation. Install the cam and turn it
s0 that the timing pin aligns with the mark on
the cylinder head.

9. The camshaft bushing cutout must be
flush with the cylinder head. Install. the re-
tainer plate and tighten the bolts to 7.2 ft. Ibs.

INSTALLATION

1. Be sure that the three dowel pins and
the O-ring are in place on the cylinder mating
surface.

2. Fita new cylinder head gasket.

3. Fit the cylinder head, pulling the cam
chain through the head as this is done.

4. Lightly oil the cylinder head bolt cop-
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VALVE GUIDE

DECOMPRESSION LEVER

&

(P

CUTAWAY

(EX-SIDE}

THREADS MUST FACE OUT
Rocker arm shafts

per washers and the bolt seat near the com-
pression release.

5. Install the cylinder head bolts and
washers.

6. Proper torque the cylinder head bolts

1120

[10Nm (1.0m kg, 7272-1b)]

Cylinder head componenis

Cam chain guide (3); dowel pin (1) and o-
ring (2) positions

is 16 ft. 1bs. for the long ones and 14 ft. Ibs. for
the short ones.

7. Tighten the bolts gradually and in a
cross pattern until the correct torque values
are reached.

VALVE COVER(IN. EX}

[20Nm (2.0m kg, 147t 1b)

8. Remove the timing window plug from
the left crankcase cover.

9. Align the “T” mark on the flywheel
with the mark on the crankcase.

10. Check that the timing pin is installed
in the end of the camshaft. Align it with the
head timing mark.

11. Install the cam sprocket. Pull the
sprocket so that the front run of the chain is
taut. Slip the sprocket onto the end of the
camshaft, engaging the hole with the timing
pin.

12. Check that the flywheel “T” mark is
still lined up.

13. The line scribed on the sprocket must
align with the mark at the very top of the
cylinder head.

14. If timingis correct, install the cam bolt
and tighten it to 43 ft. Ibs.

15, Imstall the sprocket cover. Note that
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Position cam pin upwards before fitling
sprocket

Timing is set with flywheel “T” mark aligned
with stationary timing mark

the fuel line clamp goes towards the rear of
the cylinder head, if one is fitted.

16. Install the cam chain adjuster and set
it as outlined in “Maintenance.”

17. Install the valve covers so that the
ridge is towards the top.

18. The remainder of the procedure is
straight forward.

Cylinder and Piston

REMOVAL

1. Remove the cylinder head.

2. Remove the two securing bolts on the
left side of the cylinder head.

3. Lift off the cylinder.

4. Remove the base gasket.

5. Account for all dowel pins and O-rings
between the cylinder and the head and
between the cylinder and crankcase.

6. Remove the piston wrist pin circlips.
Push out the wrist pin. Remove the piston.

INSPECTIONS

1. Measure the diameter of the cylinder
bore at three places front-to-rear and side-
to-side. Compare the readings with each
other and with the specifications at the end of
this section. Maximum allowable variation
between any two readings is 0.005mm
(0.0002 in.). Reboring is necessary in the
event of any greater variation.

2. Measure piston diameter 7.5mm (0.3
in.) above the edge of the skirt.

3. Check piston ring side clearance and
end-gap.

4. Check all components for visible signs
of wear.

5. If reboring is necessary, piston clear-
ance is 0.025-0.045mm (0.0010-0.0018) in.

INSTALLATION

1. Install the piston so that the arrow on
the crown points towards the exhaust port.

2. Pressin the wrist pin. It may be neces-
sary to heat the piston crown gently so that
the pin can be pushed in.

3. Use new circlips for ithe wrist pin, Be
certain they are properly seated.

4. Stagger the ring end-gaps around the
piston as shown in the illustration. Manufac-
turer’s marks on the rings must face up.

OIL RING
Tap {LOWER RAIL)
EX
250 \#/ 250
250 /i\ 250
ING
" OIL R

(UPPER RAIL)

Piston ring end-gap alignments

Cylinder dowel pin (1) and o-ring (2)
positions

5. Check that the dowel pins and O-ring
are in place in the cylinder base.

6. Usea new base gasket.

7. Coat piston and rings with oil before
the cylinder is installed.

8. Compress the rings and install the
cylinder.

9. Install the two cylinder bolts. Do not
tighten the bolts until the cylinder head bolts
are torqued. At that time, tighten them to 14
ft. 1bs.

CRANKCASE COVER
COMPONENTS

Recoil Starter (Yamahauler, DX)
REMOVAL AND DISASSEMBLY

1. Remove the recoil starter assembly
from the crankcase by removing the cover
SCrews.

2. Pull the starter knob out about a foot
and hold the sheave drum in place. Fit the
rope into the but-out in the drum. Allow the
drum to wind back gradually.

3. Remove the starter knob cap.

4. Pull out the rope and untie the knot.
Remove the knob.

5. Remove the drive housing securing
nut.

6. Remove the housing, drive pawl and
and drive pawl spring.

7. Remove the sheave drum from the
case.

8. Remove the starter spring.

INSPECTIONS

Check all parts for wear and replace as
required.

ASSEMBLY AND INSTALLATION

1. Install the starter spring.

2. Wind the spring clockwise to fit inside
the retaining posts. Hook the loop on the
outer end of the spring onto the spring hook on
the case.

3. Grease the spring thoroughly with a
waterproof grease.

4. Insert the end of the rope into the
sheave drum hole. Knot the end.

5. Wind the rope around the drum as
shown in the illustration. When you have
about 16 inches of rope left, hook it into the
drum cut-out.

6. Install thesheave drum intothe starter
case. Be sure the inner hook in the spring
engages the cutout in the drum.

7. When first placed in the case, the
sheave drum will be resting on the spring.
Rotate the drum until it drops slightly, then
rotate it clockwise until spring tension is felt.

8. Insert the rope end into the case hole.

9. Install the knob and knot the rope.

10. When installing the drive pawl spring,
note that the longer end of the spring is insert-
-ed into the hole in the sheave drum.

11. Carefully install the drive pawl onto
the spring so that the spring end fits a notch in
the drive pawl.

12. Rotate the drive pawl one turn CCW
to preload the spring, then push the drive pawl
into the cutout in the sheave drum.

13. Install the spring clip onto the drive
housing. Tighten the nut to 7.2 ft. 1bs,

14. Rotate the drum four turns CW,

15. Check operation. The sheave drum
should rotate clockwise and the drive pawl
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HOUSING
CIRCLIP

M

/}2

O-RING

GASKET

R

SHEAVE DRUM

PAWL

L °
'
[2)
]
PULLEY
[}
°

Recoil starter (Yamahauler, DX)

Starter spring installation

should emerge from the sheave drum when
the rope is pulled.

Recoil Starter (Tri-Moto)
REMOVAL AND DISASSEMBLY

1. Remove the recoil starter assembly
from the crankcase by removing the cover
SCrews.

2. Remove the knob cap.

3. Untie the knot in the rope and remove
the knob.

4. Remove the drive housing securing
nut.

5. Remove the housing, drive pawl and
drive pawl spring.

6. Remove the sheave drum and starter
spring from the case.

7. Remove the circlip, washer and com-
pression release linkage.

NOTE: Springs are not identical. Mark

them so that they can be installed in their

original locations.

10. Remove the starter spring guide and
starter spring from the case.
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Rope installation

INSPECTION

Check all parts for wear or damage and
replace as required.

DECOMPRESSION

DECOMPRESSION

DRIVE GEAR

ASSEMBLY
PULLEY

&

&) = %) b
O-RING

GASKET
10 Nm {1.0 m - kg, 7.2 ft1b)

HOUSING
CIRCLIF SPRING

PAWL

g

SPRING
GUIDE

SHEAVE
DRUM

STARTER
SPRING

ASSEMBLY AND INSTALLATION

1. Install the starter spring in the case,
hooking the outer end of the spring on the post
provided.

2. Wind the spring clockwise to fit inside
the retaining posts.

3. Grease the spring thoroughly with a
waterproof grease after installation.

4. Install the stopper spring.

5. Install the spring retainer, compres-
sion release gear assembly, washer and cir-
clip. s

6. Connect the compression release cable
to the linkage.

7. Install the linkage in the case.

8. Insert one end of the rope into the hole
in the sheave drum. Knot the end.

9. Wind the rope clockwise around the
drum.

10. When there is about 26 in. of rope left,
engage it with the drum cut- out.

11. Install the sheave drum in the case.

12. Be sure the inner hook in the spring
engages the cutout in the sheave drum.

13. When first installed, the drum will be
resting on the spring. Rotate the drum until it
drops slightly, then rotate it clockwise until
spring tension is felt.

14, Insert the end of the rope into the hole
in the starter case. Fit the free end through
the starter knob and knot it. Install the knob
cap.

Starter spring installation

15. Install the drive pawl spring and drive
pawl.

16. The longer end of the spring should be
inserted into the hole in the sheave drum.

17. Carefully install the drive pawl onto
the spring so the spring end fits a notch in the
drive pawl. -

18. Rotate the drive pawl one turn CCW

Receil starter (Tri-Moto 200)
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PUSH ROD
BEARING

CLUTCH SPRING

[50 Nm 15.0 m - kg, 36 ft - b))

[6 Nm (0.6 m kg, 4.3 ft-1b)]

78 Nm (7.8 m - kg, 56 ft- b)]|

SECONDARY
CLUTCH

WASHER

CLUTCH HOUSING

WEAR LIMIT: 1.5mm
(0.06in)

\

Pawli spring installation

to preload the spring, then push the drive pawl
into the cutout in the sheave drum.

19. Install the spring clip onto the drive
housing.

20. Tighten the drive housing securing nut
to 7.2 ft. Ibs. E

21.' Rotate the drum four turns CW to
preload the spring.

22. Check operation of the starter. The
sheave drum should rotate clockwise and the
drive pawl should emerge from the drum
when the rope is pulled.

ONE-WAY CLUTCH

Clutch assemblies

Magneto
REMOVAL

1. Remove the recoil starter assembly.

2. Remove the recoil starter pulley bolt.
It may be necessary to hold the pulley steady
with a special tool to do this.

3. Remove the pulley.

4. Remove the left side crankcase spacer
SCTEWS.

5. Remove the spacer, noting the dowel
pins in the crankcase.

6. Use a puller to remove the magneto
flywheel from the crankshaft.

7. Remaove the woodruff key.

INSTALLATION

1. Installation is the reverse of removal.
2. Usea new crankcase spacer gasket.
3. Tighten the pulley bolt to 36 ft. Ibs.

Clutches

REMOVAL
1. Drain the engine oil

CLUTCH BOSS

CLUTCH PLATE
WARP LIMIT:
0.2 mm (0.008 in)
FRICTION PLATE
WEAR LIMIT:
2.8 mm (0.11 in}
PRESSURE PLATE
THRUST WASHER

CLUTCH
HOUSING

WASHER

2. Remove the oil filter cover bolts.

3. Remove the filter cover, filter and O-
rings.

4. Remove the clutch adjuster locknut,
washer and O-ring.

5. Remove the clutch cover screws.

6. Tap around the cover carefully with a
plastic mallet to break it free, then remove it.

7. Note the dowel pins in the crankcase.

8. Remove the clutch lever spring, the
clutch lever, shift guide No. 1, the pawl holder
and shift guide No. 2.

9. Flatten the lock tab on the primary
clutch nut.

10. Hold the clutch and remove the nut
and washer.

11. Turn the secondary clutch so that one
of the clearance notches will allow the
primary gear to pass. Then remove the
primary clutch assembly.

12. Note that there is a washer beneath
the primary gear. Locate it and place in a safe
location.

13. Remove the pushrod and bearing from

the secondary clutch spring plate.
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14. Remove the clutch spring bolts, loos-
ening them gradually and evenly.

15. Remove the clutch spring plate and
the springs.

16. Flatten the tab securing the secondary
clutch hub nut.

i7. Hold the housing and remove the nut
and lockwasher.

18. Remove the clutch assembly.

INSPECTION

1. Checkall parts for evidence of unusual
wear.

NOTE: Refer to the “General Informa-
tion” section for detailed engine compon-
ent inspection procedures.

2. Minimum allowable friction plate
thickness is 2.8mm (0.11 in.).

3. Maximum allowable steel plate war-
pageis 0.2mm (0.008 in.).

4. Clutch springs should be replaced as a
set if any measures more than 1.0mm (0.04
in.) less than the standard free-length of
34.9mm (1.37 in.).

5. Check the primary clutch housing and
shoe assembly for bluish discoloration in-
dicating heat damage.

6. Maximum allowable clutch shoe wear
is 1.5mm (0.06 in.).

INSTALLATION

1. Install the secondary clutch housing,
Install the thrust washer.
2. Install a friction plate. Then alternate
steel and friction plates until all are fitted.
3. Install the pressure plate and springs.
Tighten the bolts finger tight at this point.
NOTE: When installing the clutch boss,
align the arrow marks on the boss and pres-
sure plate.
4. The remainder of the procedure is the

Align pressure plate and hub marks when
installing

reverse of disassembly. Note the following
points:

a. Tighten the secondary clutch hub
bolt to 36 ft. Ibs. Be sure to bend up the lock
tab.

b. Tighten the spring bolts to 4.3 ft. Ibs.

¢. When installing the one-way assem-
bly of the primary clutch, ensure that the
flange side faces inward.

d. Torque the primary clutch nut to 56
ft. Ibs.

e. When installing the shift linkage, the
slot in shift guide No. 1 must engage the
shift shaft projection, and the shift guide
No. 2 slot must engage the projection of the
right-side spacer.

f. Besure that the two dowel pins are in
place before fitting the cover.
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Lower End and Transmission
DISASSEMBLY

1. Remove the engine from the frame.

2. Remove the top end components:
cylinder head, cylinder and piston.

3. Remove the recoil starter assembly.

4. Remove the magneto.

5. Remove the clutches.

6. Remove the shift linkage.

7. On electric-start models, remove the
starter gearing (left side).

8. Remove the cam chain guide.

9. Remove the cam chain.

10. Remove the three screws securing the
right side crankcase spacer. Remove the
spacer. Remove the dowel pins in the crank-
case.

11. Remove the oil pump cover screws and
take off the oil pump assembly.

12. Remove the circlip and washer from
the shift shaft.

13. Pull the shift shaft out from the right
side of the engine.

14. Remove the shift lever assembly.

15. Remove the stopper lever assembly
with the torsion spring.

16. Use a torx driver to remove the end of
the shift drum.

17. Remove the circlip, oil pump drive
gear and washer from the right side of the
crankshaft.

18. Flatten the locking tab and remove the
balancer shaft nut.

19. Lock up the drive and driven gears
with a rag or other soft material.

20. Remove the driven gear nut, washer
and key.

21. Remove the balancer drive gear. Note
the location of the six springs and the three
pins.

22. Loosen the crankcase screws gradual-
ly and evenly.

23. Separatethe crankcase halves with the
puller.

24. Remove the crankcase components.

Inspection
OIL PUMP

1. Rotor borein the body must not exceed
6mm (0.24 in.).

2. Inner-to-outer rotor clearance must
not exceed 0.15mm (0.0059 in.).

3. If either specification is not met, the
pump must be replaced.

Oil pump assembly

CRANKSHAFT

1. Refer to the “Engine Specifications™
chart at the end of this section.

2. Thecrankshaft should beinspected for
rod play, run-out and bearing condition.

TRANSMISSION

1. Check the gears for heat damage.

2. Check for wear to the teeth, pitting or
other obvious signs of damage.

3. Check that the shift fork shafts are
straight.

4. Check the shift drum grooves for wear
and check the pins on the shift forks which
engage them as well.

5. Check the shift fork fingers for
damage.

Assembly

1. Press the crankshaft bearing and the
transmission bearings into the right crank-
case half.

2. Bearing ID marks should face towards
the inside of the case. Apply pressure to the
outer races only.

3. Install the crankshaft into the right
side crankcase half, long side first.

4. Install the woodruff key in the crank-
shaft keyway. Oil the bearings and taper.

5. Install the washer and buffer boss onto
the crankshaft.

NOTE: The punch mark on the buffer boss

must face outwards.

6. Install the second, fourth and third-
gear wheels onto the shaft.

7. Install the transmission shafts.

8. Install the shift drum in the right
crankcase half.

9. Install the No. 1 shift fork onto the
second pinion gear; install the No. 2 shift fork
onto the fifth pinion gear the the No. 3 shift
fork on the fourth gear.

NOTE: The numbers on the shift forks

must face the left crankcase half, Be sure

that the fork pins are seated in the shift
drum grooves.

10. Fit the shift fork shaft.

11. Install the balancer shaft with the
unthreaded end on the right side of the crank-
case.

12. Install the three dowel pins on the
crankcase mating surface.

13. Coat the mating surface with Yamaha
Bond No. 4.

14. Join the case halves.

15. Tighten the screws gradually and in a
cross pattern. When all are tight, torque them
to 5 ft. 1bs.

16. Install the balancer drive gear:

a. Insert a spring into the buffer boss,
then insert a spring with a pin in it.

b. Align the punch marks on the buffer
boss and drive gear and install the drive
gear.

17. Install the washer and oil pump drive
gear on the crankshaft. Fit the circlip. Be sure
that the pump gear tab engages the washer
and buffer boss slots.

18. Fitthe balancer driven gear. Align the
punch marks on the two gears.

19. Fit the key to the balancer shaft.

20. Install the washer and the nut.

21. Lock the gearsin place and tighten the
nut to 36 ft. lbs.

22. Use a non-permanent thread-locking
compound on the shift drum end plate. When
installing the plate, align the match mark
with the longer pin.

23. Tighten the torx bolt to 8.7 ft. lbs.

24, Lightly grease the lips of the shift shaft
oil seal.

25. Install the shaft. Hook the spring onto
the crankcase boss provided. Be sure that the
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LOCK WASHER

BALANCER
DRIVEN GEAR (36T)

[50 Nm (5.0 m - kg, 36 ft-Ib] |

BEARING
KEY

2, %/ BALANCER SHAFT
PISTON RING

END GAP: BEARING

TOP: 0.15~0.35 mm (0.006~0.014 in)
2ND: 0.15~0.35 mm (0.006~0.014 in)

OIL PUMP

DRIVE GEAR
PLATE WASHER  SPRING

OIL: 0.3~0.89 mm (0.012~0.035 in) CIRCLIP
{6 pcs)

PIN (3 pcs)

o

BUFFER BOSS

PLATE WASHER
BEARING
BALANCER
DRIVE GEAR (38T)

PISTON CLEARANCE:
0.025~0.045 mm
(0.0010-0.0018 in)

O-RING

@ CRANKSHAFT

WIDTH: 56_§ mm

(2.20_3 o,in)
SMALL END FREE PLAY LIMIT:
2 mm (0.08 in)

{50 Nm (5.0 m - kg, 36 ft - ib) |

Crankshait assembly

Plate washer (1); key (2); buffer boss (3);
punch mark (4)

Buffer boss (1); springs (2); pins (3) Drive gear alignment marks
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BEARING

MAIN AXLE

BEARING

WASHER

DRIVE AXLE

1ST WHEEL

5TH WHEEL

CIRCLIP
WASHER

STAKE, USE TORX DRIVER #40
25Nm (2.5m kg, 18 ft-Ib)

4TH PINION

CIRELIP

3RD PINION
5TH PINION

91 mm (3.59 in)

Drive and driven gear alignment marks
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Transmission assembly

shift lever correctly engages the shift drum
pins.

26. Install the shift shaft washer and cir-
clip.

27. Install the oil pump, using a new gas-
ket. Tighten the bolts to 5 ft. Ibs.

28. Remaining procedures are contained
in the relevant component sections.

MIDDLE GEAR CASE

Removal

L. Remove the engine from the frame.
2. Remove the middle gear case cover

2ND PINION

BEARING STOPPER

BEARING

OIL SEAL

bolts and the middle drive shaft bearing hous-
ing bolts.

3. Remove the middle drive shaft assem-
bly from the crankease.

4. Remove the middle drive gear nut.

5. Remove the middle drive gear.
Remove the shims from the shaft and place
them aside. The number and thickness of the
shims is critical.

Disassembly

1. Remove the coupling gear nut,

2. Remove the washer, coupling gear and
middle drive shaft subassembly.

3. Remove the washers and the collapsi-
ble collar from the middle drive axle.
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WASHER

O-RING
ADJUSTER
15 Nm (1.5 m - kg, 11 ft-Ib)

LOCKNUT

|
-

LEVER
g
SPRING

SHIFT GUIDE =1

PAWL HOLDER

/
SHIFT GUIDE =2

STOPPER
LEVER

20

WASHER
CIRCLIP

ROD JOINT

JOINT %1
LOCKNUT

SHIFT ROD

LOCKNUT

JOINT =2

APPLY GREASE

(P e
Qe
%

NUT

e

Shift assembly

[28'Nm 2.3 m - kg, 17 fr- 1b)]

GEAR LASH:
WHEN USING THE MEASUREMENT TOOL:
0.2~0.4 mm (0.008~0.016 in)

ACTUAL GEAR LASH ON THE MIDDLE GEAR
0.1~0.2 mm (0.004~0.008 in)

BEARING RETAINER

USE #40 TORX DRIVER
STAKE
25 Nm (2.5 m - kg, 18 f¢- Ib)

|APPLY MOLIBDENUM
DISUFIDE OIL

APPLY LOCTITE®

12 Nm (1.2 m + kg, 8.7 ft- Ib)

SEGMENT
BEARING

MARK
LONGER PIN

SHORTER PIN

Shift drum plate installation

Inspection

1. Check all parts for wear or damage.
Further disassembly requires special tools
and should only be entrusted to trained
specialists.

Assembly And Installation

1. Reverse the previous procedures.

2. Be sure that all of the original shims
are installed behind the middle drive gear.

3. Tighten the middledrive gear nutto43
ft. 1bs.

4. Refer to the exploded view of the mid-
dle gear assembly for additional information.

APPLY LOCTITE®
STAKE

WASHER
COUPLING GEAR
O-RING
BEARING HOUSING

BEARING /”@g @D -
SHIM 2

0.15 mm (0.0059 in)
0.20 mm (0,0079 in)
0.30 mm (0.012 in}
0.40 mm (0.016 in)
0.50 mm (0.020 in}

MIDDLE
DRIVE GEAR

i

CIRCLIP
BEARING

Middle drive gear assembly

N O-RING NUT—
OIL SEAL [60 Nm (6.0 m - kg, 43 ft- Ib)]

DAMPER CAM
MIDDLE DRIVEN GEAR
MIDDLE DRIVE SHAFT

SPRING RETAINER
SPRING SEAT
DAMPER SPRING
#2

o
q WASHER
COLLAPSIBLE COLLAR
ALWAYS USE A NEW ONE
WASHER
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ENGINE SPECIFICATIONS

Component Standard (mm/in.) Service Limit (mm/in.)
CYLINDER HEAD
Warpage — 0.3/0.0012
CYLINDER (200)
Bore 66.070-66.080/2.6011-2.6015 66.9/2.63
Taper — 0.005/0.0002
Out-of-round — 0.01/0.0004

CYLINDER (225)

Bore 69.97-70.02/2.7547-2.7567 —
Taper — 0.005/0.0002
Out-of-round — 0.01/0.0004
CAMSHAFT
Cylinder bearing dia. 25.000-25.021/0.9843-0.9851 —
20.000-20.021/0.7874-0.7882 —
Cam journal dia. 24.960-24.980/0.9827-0.9835 —
19.998-19.999/0.7873-0.7874 —
Bearing clearance 0.020-0.061/0.008-0.0024 —
Run-out — 0.03/0.0012
Lobe height, intake 36.537-36.637/1.4385-1.4424 36.58/1.440
Lobe height, exhaust 36.577-36.677/1.440-1.444 36.62/1.441
Base circle dia., intake 30.131-30.231/1.1863-1.1902 30.18/1.188
Base circle dia., exhaust 30.214-30.314/1.1895-1.1935 30.26/1.191
ROCKER ARMS
Rocker arm shaft OD 11.985-11.991/0.4718-0.4721 11.94/0.470
Rocker arm ID 12.000-12.018/0.4724-0.4731 12.03/0.474
Arm-shaft clearance 0.009-0.037/0.0004-0.0015 —
VALVES
Stem OD, intake 5.975-5.990/0.2353-0.2358 —
Stem OD, exhaust 5.960-5.975/0.2346-0.2352
Guide ID, in & ex 6.000-6.012/0.2362-0.2367 6.1/0.240
Stem-to-guide clearance, intake 0.010-0.037/0.0004-0.0015 0.10/0.004
Stem-to-guide clearance, exhaust 0.025-0.052/0.0010-0.0020 0.12/0.05
Run-out — 0.03/0.0012
Head dia., intake 33.9-34.1/1.3346-1.3425 —
Head dia., exhaust 28.4-28.6/1.1181-1.1260 —
Seat width 0.9-1.1/0.0354-0.0433 1.6/0.063
VALVE SPRINGS
Tilt — 1.6/0.063
Free length, inner — 35.5/1.40
Free length, outer — 37.2/1.46
PISTON
Diameter (200) 66.935-66.985/2.635-2.637 —
Diameter (225) 69.935-69.985/2.7533-2.7553 —
Piston-cylinder clearance 0.025-0.045/0.0010-0.0018 —
PISTON RINGS
End-gap
Top, second 0.15-0.30/0.0059-0.0118 0.75/0.0295
Qil 0.3-0.9/0.0118-0.0354 —
Side clearance
Top 0.03-0.07/0.0012-0.0028 0.1/0.004
Second 0.02-0.06/0.0008-0.0024 0.9/0.035
Oil 0 —
CRANKSHAFT
Run-out — 0.03/0.012

Big end side clearance
Small end lateral play

0.8-1.0/0.03-0.04

0.35-0.65/0.0138-0.0256
2.0/0.08

PRIMARY CLUTCH
Shoe thickness

2.0/0.079

1.5/0.0591
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ENGINE SPECIFICATIONS

Component Standard (mm/in.) Service Limit (mm/in.)
SECONDARY CLUTCH

Friction plate thickness 3.0/0.12 2.8/0.11

Steel plate thickness 1.6/0.06 o

Steel plate warp limit — 0.2/0.008

Spring free length 34.9/1.37 33.9/1.33
TRANSMISSION

Shaft run-out — 0.08/0.0031

Middle gear lash
Final gear lash

0.1-0.2/0.004-0.008
0.1-0.2/0.004-0.008

ENGINE TORQUE SPECIFICATIONS

Part Torque (ft Ibs)
Cylinder head bolts
Long 16.0 (oiled)
Short 14.0 (oiled)
Cam sprocket cover 54
Valve covers 7.2
Rocker arm shafts 5.8
Spark plug 14.0
Cylinder bolts 7.2
Balancer shaft nut 36.0
Starter pulley bolt 36.0
Valve adjuster nut 10.0
Cam sprocket bolt 43.0
Cam chain tensioner nut 22.0
Cam chain tensioner cap nut 3.6
Chain guide #2 retainer 5.8
Oil drain plug 31.0
Filter cover bolts 7.2
Crankcase screws a8l
R/H bearing retainer 7.2
Primary clutch nut 56.0
Clutch springs 4.3
Clutch hub nut 36.0
Clutch adjuster 11.0
Middle gear case cover 7.2
Drive axle bearing retainer 18.0 (staked in place)
Housing bearing retainer 43.0
Bearing housing 17.0

Starter clutch screw

22.0 (staked in place)

FUELSYSTEM

NOTE: For carburetor theory and opera-
tion, refer to the “General Information™
section.

GAS TANK

Removal And Installation

1. If a rear carrier is fitted, remove the
carrier securing knob and pull the carrier
backwards.

2. Remove the seat/rear cowling assem-
bly.

: 3. Remove the gas cap. Remove the tank
cover bracket bolts at the sides. Remove the
cover.

4. Besure the petcock is “OFF.” Discon-
nect the lines at the petcock and tank.

5. Remove the tank mounting bolt at the

/

front of the tank. Disconnect the band at the
rear of the tank. Remove the gas tank.

6. Installation is the reverse of removal.
Be sure that all fuel lines are tightly connect-
ed before operating the machine.

CARBURETOR

Removal And Installation
TRI-MOTO 200

1. Remove the gas tank as outlined
above.

2. Fold back the carburetor’s rubber cap.

3. Unscrew the cap and carefully pull out
the throttle slide assembly, watching that the
needle is not damaged during the removal
procedure.

4. If throttle slide service is required, dis-
engage the cable from the slide. If not, wrap
the assembly in a clean cloth and position it
out of the way to prevent damage to it.

5. Unscrew and remove the starter
plunger from the carburetor body.

6. Disconnect the overflow line from the
carburetor body. Disengage the fuel line from
the clamp on the cylinder head.

7. Loosen the air cleaner and engine side
clamp screws and carefully pull the carb free.

CAUTION: Drain gasoline into a suitable

container and dispose of properly.

8. Installation is the reverse of remaoval.
Be sure that the carburetor is correctly
mounted in the hoses on both air cleaner and
engine side and that they are not folded or
partially obstructing the intake or outlets of
the carb.

9. Position the carb straight up. Besureit
is not tilted. Tighten the clamp screws.

10. Carefully insert the throttle slide as-
sembly. Be sure the needle enters the needle
jet without forcing it. Check that the slide
enters the carb body easily and that the

movement is free.
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STARTER
PLUNGER

NEEDLE JET

O-RING

RSN, &5
MAIN JET/@

PLASTIC COVER

11. Tighten the cap. Position the rubber
cap so that foreign matter cannot enter.
Check for proper throttle action.

12. Screw in and tighten the starter
plunger.

13. Connect the overflow line to float
bowl. Secure the fuel line with the clamp on
the cylinder head.

14. Install the gas tank and connect all
lines. Be sure that gas and vacuum lines are
securely connected.

15. Turn on the fuel and check for air or
gas leaks before operating the machine.

16. Start the engine and check for proper
operation of starter plunger and throttle and
for proper idle speed before riding.

YAMAHAULER, 225 DX

I. Remove the gas tank as outlined
above.

2. Fold back the carburetor’s rubber cap.

1130

®

H )
| S

JET NEEDLE
),
% —

THROTTLE

O-RING
DRAIN SCREW

Carburetor (Tri-Moto 200)

3. Unscrew the cap and carefully pull out
the throttle slide assembly, ensuring that the
needle is not damaged during the removal
procedure.

4. Ifthrottle slide service is required, dis-
engage the cable from the slide and separate
the components. If not, wrap the assembly in
a ¢clean cloth and position it out of the way.

5. Unscrew and remove the starter
plunger from the carburetor body.

6. Disconnect the overflow line from the
float bowl. Disengage the fuel line clamp on
the cylinder head.

7. Loosen the air cleaner hose clamp.

8. Remove the carburetor mounting
nuts.

9. Pull the carburetor free of the man-
ifold and remaove it.

CAUTION: Drain gasoline into a suitable

container and dispose of properly.

10. Installation is the reverse of removal.
Be sure that the carb mounting O-ring is

-7
VALVE STOP SCREW
0%
0 PILOT SCREW

ﬂ
:

SPECIFICATION:

FUEL LEVEL:

3.0+1T mm (0.12+0.04 in)
FLOAT HEIGHT:
21.5+0.5mm (0.85+ 0.02in)
ENGINE SPEED:

1,400 + 50 r/min

secure in its groove and that it is not lost,
damaged or moved out of the proper position
when the carb is fitted to the manifold.

11. Tighten manifold nuts gradually and
evenly.

12. Check that the air cleaner hose is
properly fitted over the carb intake and not
folded or partially obstructing the intake.
Tighten the clamp,

13. Carefully insert the throttle slide as-
sembly. Be sure that the needle enters the
needie jet without forcing it. Check that the
slide enters the carb body easily and that the
movement is free.

14. Tighten the cap. Position the rubber
cap so that foreign matter cannot enter.
Check for proper throttle action.

15. Screw in and tighten the starter
plunger.

16. Connect the overflow line to the float
bowl. Secure the fuel feed line with the clamp
on the cylinder head.
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STARTER
PLUNGER

PILOT SCREW |
2+1/2 (turns out)

#112.5

17. Install the gas tank and conmect all
lines. Be sure that gas and vacuum lines are
securely connected.

18. Turn on the fuel and check for air or
gas leaks before operating the machine,

19. Start the engine and check for proper
operation of the starter plunger and throttle
and for proper idle speed. Before all systems
are in normal working order before riding. |

Disassembly
ALL MODELS

1. To disassembly the throttle slide, pull
the spring out of the slide and compress it
while disengaging the cable from the slide.
Shake out the needle and clip. Some models
have a keeper clip which must be removed
before the cable will come out.

CAUTION: Do not remove the clip from
the needle. Position is critical. See the
“Carburetor Specifications” chart.

1
JET NEEDLE
4H23-3
THRO

TTLE %

=

>4

VALVE SEAT

J R

o/ @/ ‘ e

i @/\\'NEEDLE VALVE
1"2_051- JET% 2 @/ @

MAIN JET iy

SPECIFICATION:

FUEL LEVEL:

3.0+1 mm (0.12+0.04 in}
FLOAT HEIGHT:

21.5+0.5 mm (0.85+0.02 in)
ENGINE SPEED:

NEEDLE JET
N-6
L PLASTIC COVER
g4

FLOAT

1,400 +50 r/min

O-RING

&

DRAIN SCREW

Carburetor assembly (Yamahauler, 225 DX)

2. Turnthe carb upside down and remove
the four float bowl scres.

3. Carefully remove the float bowl and
the gasket, If the bowl will not come off, rap
the sides with the screwdriver handle, but
hold the bowl while you do this so it doesn’t
come off and hit the float assembly. When the
bowl is free, lift it off carefully.

4. Push out the float pivot pin and lift out
the float and needle assembly.

5. Remove the plastic cover from the
main jet.

6. Unscrew and remove the main jet.

7. Unscrew and remove the pilot jet.

8. On some models, the needle jet can be
unscrewed for removal. On others, it must be
pushed out from the top of the carburetor
with a wooden dowel. Note any O-rings which
may be on the jets or in the carburetor body.

9. Unscrew and remove the pilot screw
and the throttle stop screw. Note spring and
O- ring(s). Remember that adjustment of

oy
é o :
/ﬁ/fﬂ DRAIN PIPE ‘Uf %oNE-WAV

these components is required when assem-
bling.

10. Needle valve seats are secured by
keeper plates held by screws. If removal is
required, remove the screws and take out
plate and seat.

11. Disconnect fuel feed and vacuum lines
from the carburetor body.,

12. Remove the manifold O-ring, if one is
fitted.

13. Unsecrew and remove the drain screw
from the float bowl. Note the O- ring.

Inspection

ALL MODELS

1. Refer to the “General Information”
section for carburetor inspection tips.

2. Clean the body and other metal parts
in a clean, non-caustic solvent intended for
carburetor cleaning.

3. Blow air and fuel passages clear with
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CARBURETOR SPECIFICATIONS

: Tri-Moto 200 Yamahauler EK/EL Yamahauler ERN 225 DX
Type VMm22 VM22 VM22SH VM22
ID Mark 21V00 24W00 24W01 29000
Main jet 102.5 112.5 112.5 1125
Main air jet 1.5 1.7 1.7 1.6

Jet needle® 4125-3 4H23-3 4H23-3 5L10-3
Needle jet N-8 N-6 N-6 N-8
Throttle slide cutaway 3.5 4.0 4.0 as

Pilot jet 35 25 25 20

Pilot air jet 1.3 130 130 60

Pilot screw (turns out) 2Va+ 2+ 2+ 12+
Float needle seat 2.0 1.8 1.8 1.8
Starter jet 65 65 85 65

Fuel level (mm/in.) 3.0/0.12 3.0/0.12 3.0/0.12 3.0/0.12
Float height (mm/in.) 21.5/0.85 21.5/0.85 21.5/0.85 21.5/0.85
Idle speed (rpm) 1400 1400 1400 1400

® Last digit indicates clip position, counting from top of needle.

low pressure air. Do not insert wire or metal
objects into carburetor or jet bores to clear
them. Bores are calibrated and easily
damaged.

4. Use all new O-rings and gaskets as a
matter of safety.

5. Check the condition of all fuel lines
and vacuum lines. Replace hoses with abra-
sion or age damage such as cracking or har-
dening.

6. Check for splitting at the ends of the
hoses. Replace if damaged.

7. Check the starter plunger for wear and
replace it if the plunger is scored.

8. Check for wear on the throttle slide
and the carburetor bore.

Assembly

1. Be sure that all jets and screws which
are equipped with O-rings have them in the
proper positions.

2. Refer to the exploded views of the

carburetors for assembly help.

3. Install jets carefully. They can be easi-
ly damaged. Be sure they are secure, but do
not overtighten,

4. When installing the float assembly,
carefully lower the needle into the seat with
the floats attached. Position the float so the
pivot pin can be inserted. Check for free
movement,

6. Install a new manifold O-ring, on
models so equipped. Be sure that the O-ring is
pushed into the groove and firmly seated.

7. When installing the pilot screw, turn it
in very carefully until resistance is felt, then
back it out the number of turns shown in the
“Carburetor Specifications” chart.

CAUTION: Do not overtighten this screw
when Installing it. Stop turning it the
moment some resistance is felt. Otherwise,
it will be damaged.

8. After the carburetor isinstalled, check
float level and adjust idle speed and mixture.
These procedures are outlined in the “Tune-
Up” section.

FUEL PETCOCK
All Models

1. The fuel petcock has filter screens in-
side the tank which should be cleaned
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periodically —about every 6 mos. under nor-
mal conditions.

2. Remove the gas tank as outlined
above.

3. Drain the gas.

4. Remove the lines from the petcock.

5. Remove the petcock securing screws
and pull the assembly out of the tank.

6. Check the gasket condition. Replace it
ifit appears damaged or if it was leaking prior
to removal.

7. Remove the filter screens and clean
them in a safe solvent.

8. If foreign matter cannot be removed,
or if the screens are punctured, crushed, or
otherwise damaged, replace them.

9. Check the petcock mating surface for
damage. Replace the unit if any is noted.

10. Flushout the gas tank before installing
the petcock to get rid of any residual dirts.

11. If the petcock does not operate proper-
ly, remove the two screws which secure the
lever plate. Remove the plate, lever, O-ring,
gaskets, spring and diaphragm.

12. Check the diaphragm for damage. Re-
place the unit if any is noted.

13. Clean all metal parts thoroughly in
solvent. If corrosion cannot be removed from
the petcock body, the unit must be replaced.

14. Use new gaskets and O-ring when as-
sembling.

15. When the petcock is fitted to the tank,
be sure the gasket is in place.

16. After gas is added to the tank, check
for leaks. Allow the machine to sit for several
minutes before operation. Be sure that all fuel
lines are tightly connected.

ELECTRICAL
SYSTEM

The electrical system may vary depending
on the type of equipment fitted. Refer to the
wiring diagrams at the end of this section for
full schematics of the specific machines.

BULB SPECIFICATIONS

These machines use the following bulbs:
Headlight:45W/45W

Taillight: 8W

Neutral indicator: 3.4W

Reverse indicator: 3.4W

CHARGING SYSTEM

Battery-equipped models have a charging
system which consists of a 12 V battery, a
regulator/ rectifier unit and charging coils in
the CDI magneto.

System Check

1. Connect a DC voltmeter across the
battery terminals.

2. Start the engine and run it up to 5,000
rpm.

3. The meter should show 14-15 V across
the battery terminals.

4. If the voltage is not within this
specification, determine the cause. Check
battery condition; check wiring connections
for corrosion. Check other system compon-
ents as outlined below.

CAUTION: Never disconnect the battery
from the system when the engine is run-
ning. Charging system components will be
damaged.
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Charging Coil

1. Remove the seat/cowling assembly.

2. Locate and disconnect the CDI mag-
neto wiring at the platic connecotor.

3. Check the resistance of charging coil
across the white lead and ground on engine or
frame. :

4. Resistance should be 0.4 ohms.

5. If the reading obtained is not within

- 10% of this specification, the charging coil
must be replaced.

Regulator/Rectifier

1. This unit can be checked with an ohm-
meter.

2. Locate and disconnect the regulator-
/rectifier wiring at the plastic connector.

3. Connect the ohmmeter across the red
and white leads (low range on meter) and note
reading.

4. Reverse the meter leads and note read-
ing.
5. There should be continuity in one dir-
ection only.

6. If the ohmmeter shows continuity in
both directions, or neither direction, the unit
must be replaced.

CAUTION: The regulator/rectifier can
be damaged by careless handling. Be sure
that the battery connections are never
reversed. Be sure that the engine is never
run with the battery disconnected,

LIGHTING SYSTEM

1. The output of the lighting coil (AC)
can be checked between any point in the light-
ing circuitand ground. This procedure checks
output at the headlight.

2. Disconnect the yellow and black wires
at the headlight.

3. Connectan AC voltmeter set to the 20
V AC range (or equivalent) to the leads. Yel-
low is positive.

4. Start the engine.

5. Voltage should be 12-18 ¥V AC with
engine speeds 3000-8000 rpm. Voltage in-
creases gradually with speed.

6. Locate the lighting coil wiring beneath
the seat/cowling and disconnect it at the plas-
tic connector.

7. Connect an ohmmeter across the coil
wires: positive meter lead to yellow/red and
negative meter lead to ground.

8. Resistance should be 0.78 ohms for
machines without a battery and 0.34 ohms for
battery-equipped machines.

9. If the reading is not within 10% of this
specifications, the lighting coil must be re-
placed.

10. Ifthelighting coil resistance is correct,
but system voltage is not, the problem is
probably with the voltage regulator (fitted to
battery-equipped machines only).

SWITCHES

1. Switch operation can be checked with
an ohmmeter set to the low scale or with a
simple continuity tester (self- powered).

2 Disconnect the switch you wish to test
at the plastic connector to isolate it.

Engine Stop Switch

1. There should be continuity between

black and black/white wires when the switch
is in either_of the “OFF” or “STOP” posi-
tions.

2. There should be no continuity when
the switch is in the “RUN" position.

Starter Button

1. Onmachines equipped with an electric
starter, check for continuity across the
red/white and brown switch leads. .

2. There should be continuity when the
starter button is pushed: No continuity when
the button is released.

Main Switch

1. When in the “OFF” position, there
should be continuity only between the
black/white and black leads.

2. Inthe “ON” position, there should be
continuity only between the red and brown
leads and between the blue/black and blue
leads.

3. When switched to “LIGHT,” there
should be continuity between the black/white
and black leads and between the red and
blue/black leads.

4. Any other continuities indicate a
defective switch.

Dimmer Switch

1. At least two types are fitted, depend-
ing on whether the machine is fitted with a
battery.

2. On machines without a battery, there
should be no continuity between switch leads
whenitis “OFF.” In the “LO” position, there
should be continuity across green, blue and
yellow/red. In the “HI” position, there
should be continuity across yellow, blue and
yellow/red.

3. On battery equipped machines, there
should be no continuities when the switchisin
the “OFF” position. When in the “LO" posi-
tion, there should be continuity across yellow
red and blue and across blue/black and green.
In the “HI" position, there should be contin-
uity across blue/black and yellow and
between vellow/red and blue.

IGNITION SYSTEM

The major components of the ignition

system are the CDI magneto, the CDI unit,
the ignition coil and the spark plugs.

Ignition Coil

1. Theignition coil is located beneath the
gas tank and can be accessed by removing the
engine mounting bracket cover from the front
of the cylinder.

2. Disconnect the ignition coil wires
(orange).

3. Check primary coil resistance across
orange wire and chassis ground. Tt should be
0.85 ohms.

4. Check secondary coil resistance across
orange wire and high tension lead. It should
be 5.9 ohms.

5. If both readings are not within 10% of
these values, the ignition coil must be re-
placed.

Pickup Coil

1. Remove the seat/cowling assembly.
2. Disconnect the CDI magneto lead.

3. Checkresistance across the pickup coil
leads (magneto side of the connector).

4. Resistance between the white/green
and white/red leads should be 196 ohms.

5. If the reading is not within 10% of this
figure, replace the pickup coil.

Charge Coil

1. The charge coil leads are brown and
black and are accessed by disconnecting the
plastic CDI magneto connector as outlined
for the pickup coil, above.

2. Resistance across the brown and black
leads should be 381 ohms.

3. If the reading is not within 10% of this
specification, replace the unit.

ELECTRIC START SYSTEM

Operation

The electric start system consists of a
starter motor, located on the front of the
engine, a starter solenoid, neutral switch, and
starter circuit cut-off relay.

When the main switch is on, the starter
motor will operate only if the transmission is
in neutral. The cut-off relay prevents starting
in gear.

If the engine stop switch is in the “OFF”
position, the starter motor will turn the engine
over, but the ignition will not be on in any
case.

Testing

If the starter will not operate, switch on the
headlight and observe its intensity. If it is dim
when the starter is not being operated, check
the battery connections and recharge the bat-
tery. If the headlight doesn’t light, check the
fuse, the battery connections, the ignition
switch and its connections, and check the
continuity of the wire between the ignition
switch and the battery.

If the headlight is normally bright, press
the starter button and observe any changes. If
the headlight dims when the button is pushed,
it indicates that the starter motor is drawing
current. If it does not dim (i.e. nothing hap-
pens), the starter motor is probably not get-
ting any current. In this case, suspect the
starter solenoid.

To check the solenoid and starter button,
the easiest test is to bypass the unit complete-
ly by disconnecting the battery lead from the
solenoid and connecting it directly (with the
aid of a high-tension jumper cable) to the
starter motor terminal. If the starter motor
works, the solenoid or starter button is defec-
tive and must be replaced.

If the motor still fails to work, the motor
itself may be the cause of the trouble.

Starter motor faults are rare, but several
things can go wrong,.

If the starter spins freely, but the engine
doesn’t turn over, suspect the starter motor
clutch.

If the engine will turn over only very slowly
and without a great degree of predictability,
some possible causes include: a low or almost
dead battery, oil which is too thick for
weather conditions (extreme cold), or bad
bearings in the motor itself. Worn bearings
could cause the armature to contact the field
coils which will effectively short out the
starter. Usually, repeated attempts at start-
ing will result in the starter motor getting very
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hot. Other possible causes of starter motor
trouble include worn brushes, a worn or dirty
commutator, or a defective armature.

Starter Solenoid

The solenoid is located beneath the seat on
the left side of the frame.

1. If the battery is in reasonably good
condition, and nothing at all happens when
the starter button is pushed, check the solen-
oid.

2. Disconnect the starter cable at the
solenoid. When the button is pushed, there
should be an audible “click™ which indicates
that the solenoid is opening.

3. If further testing is necessary, remove
the solenoid from the machine.

CAUTION: Be sure to disconnect the

cables at the battery before disconnecting

the solenoid terminals.

4. Connect a fully charged 12-volt battery
across the solenoid low-tension leads and
check for continuity across the high-tension
terminals with an ohmmeter or self-contained
test light. If there is no continuity, replace or
repair the solenoid.

5. Check for continuity across the low-
tension terminals with an ohmmeter or self-
powered test light. Resistance should be 3.5
ohms. If there is no continuity, the primary
winding of the solenoid is broken, and the unit
must be replaced.

6. If starter trouble began just after the
starter button housing was disassembled or
moved for any reason, check the connections
at the switch as they may have come adrift.

Starter Motor

REMOVAL

1. Disconnect the high tension lead at the
starter motor.

2. Disconnect the brake pedal return
spring.

3. Remove the starter motor bracket
screws (4) and take off the bracket.

4. Remove the starter motor.

INSPECTION

1. Take out the two screws and remove
the starter side cover.

2. Check electrical continuity between
the commutator and armature core using a
multitester or test light and battery. If contin-
uity exists, the armature coil is grounded and
the complete starter motor unit must be re-
placed.

3. Check for continuity between all of the
commutator segments. Continuity must exist
in each case (maximum allowable resistance:
0.023 ohms).

4. Check continuity between the brush
that is wired to the stator coil and the starter
motor cable. Lack of continuity indicates an
open circuit in the stator coil, and the starter
motor unit should be replaced. Resistance
should not exceed 0.05 ohms.

5. Examine the carbon brushes for
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damage to the contact surfaces and measure
their length. Replace the brushes as a set if
either one measures less than 5.0mm (0.2in.),
orif they are damaged in any way.

6. Brush spring tension should be mea-
sured with a small pull-scale. Replace the
springs if they have weakened to less than
400g tension.

7. The mica undercut of the commutator
should be maintained at 0.7mm (0.027 in.).
Any carbon deposits should be cleaned out of
the commutator grooves, and a piece of hack-
saw blade or the like used to increase the
undercut depth if necessary.

8. Polish the commutator with fine
emery cloth and then clean it thoroughly
before installing.

9. Measure the diameter of the commu-
tator. The armature should be replaced if the
measurement is less than 22mm (0.87 in.).

10. Check the condition of the armature
bearings and replace them as a set if any
damage is noted.

11. Check the condition of the oil seal and
replace it if the seal lips are cracked or worn.

12. Unsealed bearings should be lubricat-
ed with 20W or 30W motor oil before assem-
bly. Coat the lips of the oil seal with white
grease before assembly.

INSTALLATION

1. ‘When installing the starter motor, be
sure that the O-ring is not damaged.

2. Tighten the mounting screws to 5 ft.
Ibs. ‘

Cut-Off Relay

The relay is located beneath the seat/cowl-
ing on the right side of the frame.

1. Remove the relay from the rubber
clamp. Disconnect the wiring at the plastic
connector.

2. Check the resistance of the relay wind-
ings. Reading should be about 75 ohms. If
reading is not correct, replace the relay.

3. Put 12 VDC across the windings.
Make a voltage reading as shown. If the volt-
meter does not show 12 V, replace the relay.
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CHASSIS

FRONT WHEEL

Removal

1. Place safety stands or similar devices
beneath the engine to support the front wheel
a few inches off the ground.

2. Disconnect the brake cable by running
the adjuster at the hand lever all the way in
and the wing nut. Disconnect the cable from
the hand lever and then from the brake plate.

3. Remove the cotter pin from the axle
nut,

4. Remove the axle nut.

5. Support the wheel to take the weight
off the axle and pull the axle out.

6. Remove the wheel from the forks.

Inspection

1. Remove any rust or corrosion from the
axle with fine emery cloth.

2. Check axle run-out. If there is any at
all, replace the axle.

CAUTION: Do not attempt to straighten
a bent axle. Replace it.

3. Check the rim for damage.

4. Check wheel run-out. Maximum al-
lowable run-out in both vertical (up and
down) and lateral (side-to-side) directions is
2.0mm (0.08 in.).

5. Replace any rim which is damaged or
which exceeds run-out limits.

Installation

1. Put a light coating of lithium-based
- soap grease on the lips of the wheel grease

seals.

2. Install the wheel in the forks, engaging
the brake anchor with the lug on the forks.

3. Install the axle.

4. Tighten the axle nut to 36 ft. [bs.

5. Install a new cotter pin.

6. Connect the brake cable and adjust
lever play as outlined in “Maintenance.”

FRONT BRAKE

1. Take the brake plate assembly out of
the wheel.

2. Check the thickness of the brake shoe
linings at the middle and the ends. If less than
2mm (0.08 in.) at any point, both shoes
should be replaced.

3. Check the linings for scoring or other
evidence of unusual wear. Damaged linings
must be replaced. If the linings are scored,
check the brake drum as well.

4. Linings should be sandpapered to
remove any glaze or dirt, then cleaned thor-
oughly prior to installation.

CAUTION: Do not allow any type of sol-
vent or lubricant to contact the linings.

5. The linings can be removed from the
brake plate by pulling them off together.

6. Check the spring for damage, rust and
corrosion, etc.

7. After removing the shoes, the brake
cam can be removed from the brake plate.

8. Remove any old grease with solvent,
then remove any rust or corrosion with
medium grade sandpaper.

9. Lubricate the cam with a lithium-
based grease before installation.

FRONT AXLE

TIRE PRESSURE
(COLD TIRE):

14.7 kPa

10.15 kg/cm?, 2.2 psi)

TIRE

[28Nm (2.8 m kg, 20t 1b] ]

N

DUST SEAL/@

OIL SEAL

BEARING
(6 pes)

RIM RUNOUT LIMIT:

2mm (0.08in)

{l

v,

&

LINING WEAR LIMIT:

(3
\
/ / =
OIL SEAL @ %Q{
BEARING
(B6003) =
) {

@
[50 Nm (5.0 m - kg. 36 ft-Ib) ]
Front wheel assembly

10. Check that the brake drum surface is
smooth and featureless. If scoring is noted,
the drum should be turned down on a lathe.

FRONT WHEEL BEARINGS

Removal

1. Wheel bearings should be checked
before removal is attempted. Rotate the
wheel and listen for unusual noise. Place your
hand on the fork tube and see if you can feel
any vibration while the wheel is spinning.

2. After removing the wheel from the
machine, remove the brake plate,

3. Pry out the grease seals on both sides
of the hub.

Front wheel brake anchor
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[45 Nm (4.5 m - kg, 32 ft - 1b) |

TIRE PRESSURE (COLD TIRE):
14.7 kPa (0.15 kg/em?, 2.2 psi)

(P

4. Reach through the hub with a suitable
punch. Move the wheel bearing spacer as far
as possible to one side to achieve a purchase
on the wheel bearing and drive it out.

5. Remove the spacer.

6. Remove the other bearing in the same
manner.

Inspection

1. Wash the wheel bearings thoroughly
in a solvent to remove all of the old grease.

2. Inspect the general condition of the
bearings. There should be not rust, pitting, or
obvious signs of wear or damage on either
balls or races.
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3. Slowly rotate the bearings. Rotation
should be smooth, noiseless, and free of bind-
ing or unevenness. If any of the above condi-
tions exist, both bearings should be replaced.

4. Place each bearing on a flat surface
and hold the inner race firmly in place. At-
tempt to move the outer race up and down. If
any play is evident, the bearings should be
replaced.

5. If equipment is available, a dial gauge
can be used tocheck bearing run-out. Pass the
axle through each bearing in turn and check
the axial and diametrical run-out with the
gauge. If axial run-out exceeds 0.1mm (0.004
in.) or if diametrical run-out is greater than

0.05mm (0.002 in.), the bearings should be
replaced.

Installation

Assembly is the reverse of the above. Note
the following points:

a. Pack the bearings with a good grade
of wheel bearing grease, Put a small hand-
ful of the grease in the hub as well,

b. Do not forget to install the spacer in
the hub before installing the bearing.

c. Bearings may be driven into place
using a suitably sized socket or a bearing
driver. If one side of the bearing is sealed,
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install it with the sealed side facing
outward.

d. Use new grease seals and lubricate
them with oil to make installation easier.
CAUTION: Do not strike the center race
when installing bearings. Thedriver should
contact the outer race only. Be sure that the
bearings are driven straight into the hub
and not cocked or tilted.

REAR WHEELS

Removal

1. Block the front tire so the machinér

won’t move.

2. Apply the parking brake.

3. Jack up the rear wheel you wish to
remove so that it is an inch or so off the
ground.

4, Remove the lug nuts.

5. Pull off the wheel.

Installation

1. Ifthree lug nuts are used on the wheel,
tightening torque is 32 ft. 1bs.

2. If four lug nuts are used, tightening
torque is 20 ft. 1bs.

REARBRAKE

Removal

1. Block the front wheel so that the ma-
chine cannot move.

2. Raise the rear of the machine so that
the rear wheel are off the ground.

3. Back off the rear brake cable adjuster
wing nuts. )

4. Disconnect the rear brake cables and
springs from the caliper lever.

5. Remove the caliper securing nuts.

6. Remove the caliper lever assembly and
outer pad from the caliper body.

7. Remove the brake cover securing
screws and take off the brake cover.

8. Remove the caliper securing bolts.

9. Pull out the disc plate.

10. Remove the caliper body from the rear

wheel hub.

Pad inspection

1. Replace the pads as a set if either is
worn to a thickness of 1.5mm (0.06 in.) or
less.

Brake Inspection

1. Inspect the caliper piston and replace
it if it is rusted or otherwise damaged.

2. Check the brakedisc. If there arescore
marks on the surface, the disc can be turned
down, but only if the minimum thickness of
3mm (0.12 in.) is maintained.

3. Check disc thickness. If it is worn
below 3mm (0.12 in.), it must be replaced.

4. Check disc run-out. Maximum allow-
able run-out is 0.5mm (0.02 in.).

installation

1. Installation is the reverse of removal.
Note the following torques.
CAUTION: When installing the caliper,
be sure that bolts are installed in their
original locations. The longer body bolt is
installed in the higher position.

WHEEL FLANGE

AEAR AXLE NUT:
TYPE A

REAR AXLE

WASHER
@, /. ©
c\ O
DUST SEAL ( ® %y [0Nm50m kg Ir-lb)
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¢ RIS
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OIL SEAL
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RING NUT

100 Nm (10m kg, 72 ft-1b)

WHEEL FLANGE

28 Nm (2.8m kg, 2011 Ib]

Rear wheel assembly (shaft drive)

2. Tighten the caliper body belts to 32 ft.
Ibs.

3. Tighten the caliper nuts to 6.5 ft. lbs.

4. Adjust the brake after installation as
outlined in “Maintenance.”

REAR AXLE (CHAIN DRIVE)

1. Block the front wheel to prevent
movement.

2. Jack the rear wheels a few inches off
the ground using standard safety procedures
to ensure that the machine is properly sup-
ported and stable. Apply the parking brake.

3. Remove the rear wheels.

4. Remove the axle nuts.

5. Remove the wheel flanges.

6. Remove the sprocket bolts after bend-
ing down the lock tabs which secure them.

7. Remove the axle ring nut.

8. Remove the chain cover. Disconnect
the drive chain, or remove the engine sprocket
cover and take off chain and both sprockets
together.

9. Remove the sprocket and sprocket
flange.

10. Disconnect the brake cables at the
caliper.

11. Remove the rear brake assembly and
brake disc.

12. Tap the left end of the axle with a
plastic mallet and remove it from the hub.

13. To remove bearings from the hub,
move the spacer aside and tap around the
inner race with a suitable drift. Remove one
bearing, the spacer and the remaining bear-
ing.

14. Bearing inspection procedures are de-
tailed under “Front Wheel Bearings,” above.

15. Bearing installation is basically the
same as outlined for the front wheel bearings.

16. Check rear axle run-out. Replace it if
run-out exceeds 1.5mm (0.06 in.).

I7. Assembly is the reverse of disassem-
bly. Note the following points:

a. Use new cotter pins and lockwashers

and lock tabs.
b. Tighten the axle ring nut to 100 ft.
Ibs. ’

c. Tighten the brake caliper bolts to 32
ft. Ibs.

d. Tighten the sprocket bolts to 32 ft.
Ibs.

e. Tighten the axle nut to 94 ft. lbs,

18. Adjust the drive chain and brakes. See

“Maintenance.”
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REAR AXLE (SHAFT DRIVE)

1. Block the front wheel to prevent
movement.

2. Jack the rear wheels a few inches off
the ground using standard safety procedures
to ensure that the machine is properly sup-
ported and stable.

3. Apply the parking brake.

4. Remove the rear wheels.

5. Remove the axle nuts.

6. Remove the wheel flanges.

7. Remove the trailer hitch bracket, if
fitted.

8. Remove the rear axle ring nuts.

9. Release the parking brake and discon-
nect the rear brake cables and return spring
from the caliper lever.

10. Remove brake covers, rear brake as-
sembly and brake disc.

11. Tap the left end of the axle with a
plastic hammer and remove it from the hub.

12. Remove the final gear housing secur-
ing bolts and nuts.

13. Remove the breather pipe and rear
hub securing bolts,

14. Remove the final gear assembly and
the coupling gear.

15. Pry out dust seals and oil seals.

16. Drive out the bearings as outlined
under “Front Wheel Bearings,” above. In-
spection and installation procedures are ba-
sically the same as those detailed in that sec-
tion.

17. Check rear axle run-out. Replace the
axle if run-out exceeds 1.5mm (0.06 in.).

18. To assembly the rear axle, install the
coupling gear into the housing.

19. Install the final gear assembly.

20. Tighten the gear housing nuts to 17 ft.
Ibs.

21. Tighten the gear housing bolts to 32 ft.
Ibs.

22. Tighten the rear wheel hub securing
bolts to 36 ft. Ibs.

23. Insert the axle from the right side,
again tapping with a plastic mallet as on
removal.

24. Grease and install the hub dust seals.

25. Install the rear axle ring nuts finger
tight.

26. Install and adjust the rear brake as-
sembly. See “Maintenance” for adjustment
procedures.

NOTE: Caliper body bolts are tightened to

36 ft. Ibs. The nuts are tightened to 6.5 ft.

1bs. Be sure that the long body bolt is in-

stalled in the upper position,

27. Apply the parking brake.

28. Tighten theinsidering nutto 71 ft. Ibs.

29. Using a non-permanent thread-
locking compound on the threads of the outer
ring nut, tighten it to 72 ft. 1bs. as well.

NOTE: Do not use thread-lock on the inner

ring nut. Hold the inside ring nut with a

wrench while the outer is tightened.

30. Install and tighten the rear axle nuts to
150 ft. Ibs. {Type A) or 105 ft. Ibs. (Type B).
See illustration to distinguish types. Use new
cotter pins.

31. Tighten the wheel lug nuts to 20 ft. Ibs.

SWING ARM (DX)

Bearing Adjustment

1. The swing arm is mounted on tapered
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Swing arm

bearings which should be checked for play
periodically and adjusted if necessary.

2. Raise the rear wheels off the ground.
Be sure that the machine is safely supported.

3. Remove the rear wheels.

4. Disconnect the shock absorber from
the swing arm by removing the pivot shaft
cotter pin and knocking out the pivot shaft.

5. Grasp the end of the swing arm and
attempt to move it from side to side. There
should be no noticeable play.

6. Move the swing arm up and down in
the normal operating motion. Movement
should be smooth and effortless.

7. Any lateral play, or tightness, noise or
binding when moving vertically, calls for
bearing adjustment.

8. Remove the rubber caps from the pivot
on left and right sides of the swing arm.

9. Loosen the pivot shaft locknut on the
right side.

10. Loosen the pivot shaft locknut on the
left side.

11. Tighten the left side pivot shaft adjus-
ter to 4.3 ft. Ibs.

12. Hold the adjuster in place and tighten
its locknut to 72 ft. lbs.

13. Repeat the procedure on the right side.

14. Check bearing action again as out-
lined above. If no improvement is noted, re-
place the bearings.

Removal

NOTE: The entire rear axle assembly may
be removed along with the swing arm. If no
service is required, this is the easiest way to
take the rear end of the machine off.
1. Disconnect the shock absorber from
the swing arm.
2. Loosen the locknuts and unscrew the
pivot shaft adjusters.
3. Remove the swing arm assembly.

Inspection

1. Remove the bearing oil seal collars.

2. Remove the bearings.

3. Check for wear or damage. Bearings
must be replaced in pairs.

4. Use lithium soap-based grease to lu-
bricate the bearings.
5. Use new oil seals.

Installation

1. Reverse the removal procedure.
2. Tighten the bearings and check opera-
tion as outlined above.

Disassembly

Disassembly of the swing arm is basically
the same as described for “Rear Axle (Shaft
Drive)”, above.

FRONT FORKS

DX Models

REMOVAL

1. Usesafety stands or the like to support
the front wheel a few inches off the ground.

2. Remove the front wheel.

3. Remove the fender.

4. Loosen the upper and lower triple
clamp pinch bolts.

5. Pull each fork leg out of the triple
clamps.

DISASSEMBLY

1. Loosen the rubber boot clamp screws
and remove the boot from eachleg.

2. Remove the rubber cap from the top of
the fork.

3. Remove the circlip beneath the cap.
This is done by pressing down on the spring
seat and prying the circlip out of its groove
with a small screwdriver.

CAUTION: Discard the circlips once
removed. New ones must be used when
assembling the forks.

4. When the circlip is removed, the
spring seat and fork spring can be taken out.

5. Pour off the old fork oil.

6. Remove the Allen bolt from the bot-
tom of the fork leg.

7. Take out the damper rod assembly.
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Front forks (DX)

8. Remove the oil seal retainer from the
fork slider.

9. Pry out the slider oil seal. New seals
must be used on reassembly.

INSPECTION

1. Check the fork tube for a bent condi-

tion. If bent, the fork tube must be replaced.
WARNING: Do not attempt to straighten
bent fork tubes.

2. Check the fork slider for dents or other
damage. Replace as required.

3. Check the fork tubes for corrosion or
rust, especially in the area on which the slider
oil seal rides. Remove any deposits with fine
emery cloth.

4. Check fork spring free length. Replace
springs, as a set, if either is less than 501.1lmm
(19.73 in.) in length.

5. Checkthe spring seat O-ring. Replace
it if knicked or otherwise damaged.

ASSEMBLY

1. Clean all metal parts in a solvent.

2. Using new slider oil seals, press each
into its slider with a large socket. Ensure that
the seal is driven straight in and that it is fully
seated.

3. Install the oil seal retainer. Be sure it is
seated in the groove provided.

4. Lightly grease the lips of the slider oil
seal and insert the fork tube into the slider.

5. Install the taper spindle and damper
rod assembly.

6. Secure the damper rod with the Allen
bolt at the bottom of the slider. Do not forget
the copper washer. The Allen bolt should be
secured with a non-permanent threadlocking
compound. Bolt torque is 71 ft. Ibs.

7. Add 4.0 oz. (117cc) of Yamaha fork
oil or SAE 10 motor oil to each fork leg.

8. Install the fork spring. Note that the
spring is installed so that the close coils are at
the top of the fork.

9. Fit the spring seat.

10. Press down on the spring seat and in-
stall the circlip. Be sure it is properly seated.

CAUTION: A new circlip should always

be used.

11. Install the boots. Install the rubber
caps.

INSTALLATION

1. Push the fork legs into the triple
clamps.

2. Align the top of each for leg with the
top of the upper triple clamp.

3. Tighten the lower triple clamp pinch
bolts to 22 ft. 1bs.

4. Tighten the upper triple clamp pinch
bolts to 14 ft. 1bs.

5. Tighten the boot clamps.

6. Install the front fender. Be sure that
the breather tubes are correctly routed.

7. Install the front wheel.

Other Models

REMOVAL

1. Use safety stands or the like to support
the front wheel a few inches off the ground.

2. Remove the front wheel.

3. Remove the front fender.

4. Loosen the upper and lower triple
clamp pinch bolts/carrier bolts.

5. Pull the fork legs down and out of the
triple clamp and remove the carrier, if fitted.

DISASSEMBLY

I. Loosen the clamp screws and take the
boot off each fork leg.

2. Remove the rubber cap from the top of
the fork tube.

3. Press down on the spring seat and pry
out the retaining circlip with a small screw-
driver.

NOTE: New circlips must be used during
final assembly.

4. Remove the spring seat and the fork
spring.

5. Remove the fork slider oil seal circlip
and washer.

6. Position the inner tube about 2 in.
from the end of its travel range.

7. Fill the fork completely with a suitable
fork oil. The purpose of this procedure is to
use the oil pressure to force out the fork seals,

8. Install the spring seat and circlip.

9. Slowly press the inner tube into the
fork slider until the oil seal comes out.

CAUTION: Apply pressure slowly and
gradually.

10. Remove the oil seal and guide bush.
11. Separate fork tube and slider.

12. Pour off the old oil.

13. Separate the components.

INSPECTION

1. Check the fork tubes for a bent condi-
tion. If bent, the tubes must be replaced.
CAUTION: Do not attempt to straighten
bent fork tubes.
2. Check the fork slider for dents or other
damage. Replace as required.
3. Check the guide bush for wear or scor-
ing. Replace it if it shows signs of damage.
4. Check the fork tubes for rust or corro-
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sion, especially in those areas on which the
slider oil seal and the guide bush ride. Remove
any deposits with fine emery cloth.

5. Check fork spring free length. Replace
the fork springs as a set if either measures less
than 395.1mm (15.56 in.).

6. Check the spring seat O-ring. Replace
it if knicked or otherwise damaged.

ASSEMBLY

1. Clean all metal parts in a suitable sol-
vent.

2. Insert the damper rod into the fork
slider.

3. Install the guid bush and the slider oil
seal on the fork tube.

4. Position the tube in the slider.

5. Press the oil seal into the slider.

6. Install the slider washer.

7. Install the seal circlip. Ensure that it is
properly seated.

8. Pour 6.6 oz. (194cc) of fork oil into
each fork leg. Use Yamaha fork oil or
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Front forks (except DX)

equivalent, such as SAE 10 or 10W30 motor
oil.

9. Install the fork spring. Note that the
tapered end of the spring goes at the lower end
of the fork.

10. Install the spring seat.

11. Fitthe spring seat circlip. New circlips
must always be used. Be sure the circlip is
properly seated.

12. Install the boot on each fork leg.

INSTALLATION

1. Push cach fork leg up into the triple
clamps, positioning the carrier in its place, if
one is fitted.

2. Position the fork legs so that the top of
the fork tube is 9mm (0.35 in.) above the
surface of the upper triple clamp.

3. Tighten the lower triple clamp bolts to
22 ft. 1bs.

4. Tighten the upper triple clamp bolts to
14 ft. Ibs.

INNER FORK
TUBE

CIRCLIP

FREE PISTON

CIRCLIP

DAMPER ROD
ASSY.

QUTER FORK TUBE

5. Tighten carrier bolts, if equipped, to
11 ft. 1bs.

6. Install the fork rubber caps.

7. Install the front fender. Be sure the
breather tubes are correctly routed.

8. Install the front wheel.

STEERING STEM

Adjustment

Refer to “Maintenance” for steering stem
bearing adjustment.

Removal

1. Remove the front panel/headlight
securing bolts.

2. Disconnect headlight wiring at the
connector.

3. Remove the front wheel.

4. Remove the fender.

5. Remove the front forks.
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6. Remove the upper triple clamp steer-
ing stem bolt.

7. Take off the upper triple clamp.

8. While supporting the steering stem as-
sembly with one hand, carefully unscrew the
ring nut.

CAUTION: The uncaged balls are liable
to come out as this is done.

9. Lower the steering stem until clear of
the frame lug. Note the uncaged balls in the
frame lug and the steering stem.

Inspection

1. Check all of the bearing balls after
washing them thoroughly in solvent.

2. The balls should be replaced if rusted,
pitted, dented, or scored.

3. Inspect the condition of the ball races
checking for pitting, a rippled surface, or
dents.

4. Replace all of the balls if any wear or
damage is noted, and the races as well.

The bearing races in the frame lug are a
press- fit and should not be removed unless
replacement is necessary. If replacement is
necessary, the old races can be removed by
reaching through the frame lug with a suit-
able punch and tapping the race evenly
around it circumference to remove it from the
inside of the frame lug. Be sure that the race
does not become cocked in its seat upon
removal.

New races are installed with a suitably
sized bearing driver, i.e., one which will drive
the race squarely into its seat. Be certain that
the race goes straight in.

These races can also be installed using a
block of hard wood or a large socket of suf-
ficient size to cover the race in place of a
bearing driver.

Assembly

1. The steering stem bearing specifica-
tions are:

Upper race: Y4in., 22 ea.
Lower race: Yisin., 19 ea.

2. Use a good grade, medium-weight
bearing grease for lubrication.

3. Apply a coating of grease to the steer-
ing stem race. Imbed 19 of the %15 in. bearing
ballsin it.

4. Grease the race in the frame lug. Place
22 of the Yain. balls in it.

5. Slip the steering stem up into the
frame lug.

6. Once in place, hold it so none of the
balls can slip out.

7. Install the upper bearing cover.

8. Thread the ring nut on. Screw it on as
far as possible by hand, then adjust it to take
all the play out of the steering stem. The
bearing adjustment procedure is outlined in
“Maintenance,”

9. The remainder of the procedure is the
reverse of disassembly.

NOTE: The handle bar clamps are in-
stalled with the gap towards the rear.
Tighten the forward most bolts first (14 ft.
Ibs.).

REAR SHOCK ABSORBER

Removal

1. Place a suitable stand beneath the en-
gine and raise the rear wheels a few inches off
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Steering stem assembly

the ground. Block the front wheel so that the
machine cannot move. Be sure that the ma-
chine is secure and safely supported.

2. Remove the seat and rear fender.

3. Remove the upper shock absorber
mounting bolt.

4. Remove the cotter pin on the lower
shock absorber mount.

5. Drive out the pivot shaft.

6. Disengage the shock absorber from
the swing arm and remove it from the ma-
chine.

Inspection

Repair is not possible. If the shock absorber
leaks or has been damaged, it must be re-
placed.

CAUTION: Gas filled shocks must be de-
pressurized  before  disposal.  This
procedure must be left to qualified service
personnel.

Installation

I. Grease the pivot shaft and upper
mounting bolt lightly with lithium soap-
based lubricant,

2. Tighten the upper mounting bolt to 18
ft. lbs.

Adjustment

1. Spring pre-load can be adjusted by
turning the adjuster at the lower end of the

unit. 1 1 4 3
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2. Loosen the adjuster locknut. 4. One turn of the adjuster decreases 57.8mm (2.28 in.) above the centerline of the
3. Turnthe adjuster CW toincreasepre-  spring length by Imm (0.04 in.). Changes pivot pin (punch mark).
load, CCW to decrease it. should be madein 10mm (0.4 in.) increments, 6. Maximum allowable distance is
CAUTION: Do not decrease pre-load  or 10turnsata time. 67.8mm (2.67 in.).
from standard position. 5. Standard setting positions the'adjuster

CHASSIS TORQUE SPECIFICATIONS

Part Torque (ft Ibs)

Front axle nut 36

Rear wheel lug nuts (4) 20

Rear wheel lug nuts (3) 32

Brake cams 6.5

Lower triple clamp pinch bolis 22

Upper triple clamp pinch bolis 14

Steering stem bolt 65

Handlebar bolts 14

Front engine mounting brackets 24

Upper engine mounting brackets 24

Rear engine mounting brackets 32

Rear axle shaft nuts (chain drive) 94

Rear axle shaft nuts (shaft drive) 150 (Type A)
105 (Type B)

Rear axle shaft ring nut (shaft drive) 72

Rear axle shaft ring nut (chain drive) 100

Rear hub to frame bolts 36

Rear brake caliper body (shaft drive) 36

Rear brake caliper body (chain drive) 32

Footpegs 24

GENERAL TORQUE SPECIFICATIONS»

Nut® Bolt® Torque (ft Ibs)
10 6 4.3
12 8 11
14 10 22
17 12 40
19 14 61
22 16 94

® Unless otherwise noted.
® Wrench size.
® Thread diameter.
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