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Dit handboe< voor onderhoud en reparaties is samengesteld door Yamaha
Motor Company voor gebruik door erkende Yamaha dealers en de daar
werkzame daskundige monteurs, die als zodanig zijn opgeleid en over de door
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door mededelingen aan erkende Yamaha deslers, die niet aan andere
gebruikers bekend worden gemaakt.
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NOTICE

This manual was written by the Yamaha Maotor Company primarily for use by Yamaha dealers
and their qualified mechanics. It 1s not possible to put an entire mechanic's education into one
manual, 50 it is assumed that persons using this book to perform maintenance and repairs on
Yamaha motorcycles hayve a basic understanding of the mechanical concepts and procedures in-
herent to motoreyele repair technology. Without such knowledge, attempted repairs or service
to this model may render it unfit to use and/or unsafe.

This model has been designed and manufactured to perform within certain specifications in regard
to performance and smissions. Proper service with the correct tools is necessary to ensure that
the motorcycle will operate as designed. If there i any question about a service procedure, it
is imperative that you contact a Yamaha dealer for any service information changes that apply
to this model. This policy is intended to provide the customer with the most satisfaction from
his motorcycle and to conform with federal environmental quality objectives.

Yamaha Mator Company, Ltd. is continually striving to improve all models manufactured by
Yamaha. Madifications and significant changes in specifications or procedures will be forwarded
to all Authorized Yamaha dealers and will, where apglicable, appear in future editions of this manual.

NOTE:
This Service Manaual contains information regarding periodic maintenance to the emission con-
trol system for the XV500K. Please read this material carefully.

Particularly important information is distinguished in this manual by the following notations:
MNOTE: A NOTE provides key information to make procedures easier or clearer,

CAUTION: A CAUTION indicates special procedures that must be followed to avoid damage
to the motorcycle.

I ITIel & WARNING indicates special procedures that must be followed to avoid injury
to a motorcycle operator or person inspecting or repairing the motarcycle.

SERVICE DEPT.
INTERNATIONAL DIVISION
YAMAHA MOTOR CO., LTD.
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CHAPTER 1.
GENERAL INFORMATION

MOTORCYCLE
IDENTIFICATION

Engine Serial Number

The engine serial number is stamped into the
elevated part of the right rear section of the
engine.

Starting serial number:

221J-000101

XWVH00K

NOTE:
The first three digits of these numbers are far
model identification; the remaining digits are
the unit production number.

| number

1. Enginge se

Vehicle Identification Number
The vehicle identification numiber is on the right
side of the steering head pipe.

Starting serial number:

JYAZ22U00 % DAODDT0T J

11




SPECIAL TOOLS

The proper special tools are necessary for com-
plete and accurate tune-up and assemnbly, Us-
ing the correct special tool will help prevent
damage caused by the use of improper tools
or improvised techniques.

For Tune-Up
Inductive tachometer (P/N. YU-08036)

Inductive timing light (P/N. YU-08037)
Fuel level gauge (P/N. YM-01312)
Compression gauge (P/N. YU-33223)

Vacuum gauge (P/N. ¥U-08030)

This gauge is needed for carburetor synchronization.

For Engine Service
Universal clutch holder
(P/N. ¥M-81042)

This toal is used to beld the elutch when removing or instlling
the cluich boss locknut,
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Valve spring compressor
(P/N. ¥YM-04019)

This tool must be usad for removing and installing the vahe

assemiblies.

Valve guide remover

(P/N. YM-01225)
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This must be used to remove the vahe guidaﬁ.

Valve guide reamer
(P./N. ¥YM-01227)

Thiz must be used when replacing the valve guide,



Valve guide installer
(P/M. YM-04017)

This tool is needed for propger instaliation of the valve guides

Valve seat cutter set
(P/N. YM-91043)

Slide hammer
(P/N. YU-01083)

8 mm (0.315 in]

These tools are used when removing the rocker arm shaft,

J-way universal puller
(P/N. ¥YU-33270)
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This tool is needed to resurface the valve seat.

Slide hammer
(P/N. YU-01047)

These tools are used when remaving the camshaft,
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This 1ol is ussd for remaoving the fiywhesl,

Flywheel magneto puller attachment
(P/N. YM-33282)

This taal is used to protect the crankshaft end when remaving
the flywhesl.




Piston pin puller
(P/N. YU-01304)

This tool is used fo remove the piston pin.

#30 Torx driver
(P/N. ¥U-29843-6)

This ool is used to loosen or tighten the drive axle bearing stop-
per balt,

Plain bearing driver/installer
(P/N. YM-28898)
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Handle (P/MN. ¥YM-04058-1)

These tools are used for removing and installing the crankahaft
plain bearing.

Plastigauge set ""Green'’
(P/N. ¥YU-33210)

T T X R -

This gauge is needed when measunng clearance for connec-
ting rod bearing.

For Chassis Service
Ring nut wrench
(P/N. YU-01268)

This tool is wsed to loosen and tighten the steerng stem ring nut.

T-handie (P/N. YM-01326) .............(D)
Damper rod holder (P/N. YM-33256) ....(2)

This tool is used to leosen and tighten the front fork cylindar
holding bolt,




Front fork cap socket (17 mm (0.67 in)}
{(P/M. ¥YM-D1104)

Dial indicatar
{P/N. YU-030597)

This tagl is needed when losening and tightening the from fark
cap bolt,

For Middle Gear Service

Universal joint holder and adapter
(F/N. YM-04062)

This tool is used when disassamblingfassembling the L-joint and
to adjust gear lash

Middle drive gear holder
(P/N. YM-33222)

This tool iz needed when measuring gear back lash.

Thesa tools are used when measuring gear lash for middle gear.

For Shaft Drive Service

Damper spring compressor
(P/MN. ¥M-33286)

This tool is used with middle drive gear holder 1o dsassemn-
bl amd reassemble the middle gear damper,

Final drive gear lash tool
(P/N. YM-01230)

This tool is neaded when measuring gear lash for final gear.



Bearing retainer wrench
{(P/N. ¥M-33214)

This tool is used to loosen o tghten the Deanng retaimer,

For Electrical Components

The uses of these tools are described in Chapter 6.

Electro tester
(P/M. YU-03021)

Pocket tester
(P/MN. YU-03112)
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CHAPTER 2.
PERIODIC INSPECTIONS AND ADJUSTMENTS

INTRODUCTION

This chapter includes all information necessary
to perform recommended inspections and ad-
justments. These preventive maintenance pro-
cedures, if followed. will ensure more reliable
vehicle operation and a longer service life. The
need for costly overhaul work will be greatly
reduced. This information applies to vehicles
already in service and to new vehicles that are
being prepared for sale. All service technicians
should be familiar with this entire chapter.

MAINTENANCE INTERVALS
CHARTS

Proper periodic maintenance is important.
Especially important are the maintenance ser-
vices related to emissions control. These con-
trols not only function to ensure cleaner air but
are also vital to proper engine operation and
maximum performance. In the following
maintenance tables, the services related to
emissions control are grouped separately.

PERIODIC MAINTENANCE EMISSION CONTROL SYSTEM

[ \nitial break-in Tharaafter svery
| 1,0000m | BO000Km | 4,000km 8,000 kom
Mo Iearn Fiemiarks BORmi | (3.000mi | (2500mi | 15,000mil
or ar o or
1 month T moaths Bmeanths 12months
. — —— e il e e
1 Vahoacloaranes | Che.[.k a.nd adjust vahve clearance whean a o | o
pregine is cold. o e ] o _l__ S |
Check condition. Adjust gap. Clean. F&!p&u:;uevﬁw
" Aeplace at 13,000 krm (8,000 mil | Q o 12,000 kim
% i & o 18 manthel or theraaftor ewary 12,000 ke 07,500 mif or
17,400 mil or 18 manths.y 1Err|mlﬂf_.
3 Crankcase Check ventilation hose for cracks or o o
ventilation system damage. Replace 1f necessay, o __ .
4 | Fustiine Check fual hose and_nmtuump::re far cracks o &
or damaga. Replaca if nacassary. [ b
Check for lmakage.
g Exhanst svstam Retighten il necessary o o
Replaca gaskenshif necessary. e N | et
6* El,-arru-l.1r|:|:1c'lr;a~1im| Adjust synchronization ot earburetors. =] o
i S Chack and adpust :ngin-a.iﬁie.spe_&d o o
.
% . Ie1e: Spieed Adjust cable free play.

It is recommanded that thase items ke sarviced by a Yamaha dealer or other qualitied mechanic.
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GENERAL MAINTENANCE/LUBRICATION

——

[ Initial breakn [ Treeehecgwy
| 000wm | EO00km | 4.000km | 8.000km 16,000 km
Mo item Fiemarks Type B0 mid | (3,000mil | 12.500mi) | (50Kmil | 110,000 mi)
o ar ar b o
1 manih 7 manths Bmanths | 12months | 24 months
B . 5 ine [ =
1 | Engine oil x’:;: ;iﬁ:ﬁ; Refer fo page 2-6 =] =} o
o Cleanreplace ag % B _G_
2| il filer coquasd = 's]
3 | Fal gear il Reglace Retsr o page 2-10 o o i
4* | Airfiler Shuaiwh = a
comgrassid air
Adjust the play
Replaca pads
A* | Brake system if nacessary {from} — o =] =
Aeplaca shoes
if necissary {rear) .
6 | Clutch Adjust free play - o | © o
4+ | Control and Apply chain lube T’;‘a:"i};"ﬁ 51"':' o o o
mater cabde tharaughly et e SAAE
1WA T oil -z 3!
Araks padal _ ¥amaha chan and
8 | andchenge ﬁ;m i L cable luba or SAE o o
pedsl shaft TOWVI0 matar ol |
Cantar and 7 Yamaha chan and
g | ssasand hg""‘h":-' <hiin lub catte uba or SAE o o
pivots i 1030 mator o 3 x
| {ngin complenely ‘amaha fork ol
= : - 12 o
L] Frant fork oil F_%a'!mt-n spacifica Wt or squivalant
Check bearinga
3 bly far ; :
Steering Doer Pedium weight
1* | bearing ﬁzﬁ::;?“pa& wieel beering L] o Rapack
and races every 16,000 km et
(10,000 mit
Check bearings for
12* | Wheel bearings | smocth rotation - =] o
Replacs il necessary
—= Chack specific
gravizy
13 | Barery Check breather -~ | o a)
P 0T propar
operation
Brake! clutch ; ‘Yamaha chan and
14 | lavar piot m‘“”'ﬂ‘h““ SRR e catie lube o1 SAE o o
shatt / 10030 motar ail
B Check baarings
gasamiiy Tor Medinem wei
2 g
3 Regar anm pavot FonsEneEss u Rapack
8 pearings Moderately rapack nl:e:laha B R
wvery 16,000 km e
(10,4000 i p

*It is recommended that these items be serviced by 8 Yamaha dealer or othar qualified mechemc.



ENGINE | 5.

Valve Clearance Adjustment
Adjust the valve clearance as follows:
MNOTE:
Valve clearance must be measured when the
engine is cool to the touch.

1. Remove the seat, side covers, and fuel
tank.

2. Remove the T.C.l/regulator holding
bracket.

Align the "T"" mark (for the rear cylinder)
on the flywheel with the stationary pointer
on the crankcase cover. The pointer can
be viewed through the timing window in
the crankcase cover. When the “T"" mark
is aligned with the stationary pointer, the
piston is at Top Dead Center (TDC). Valve
clearance should be checked and adjusted
when the piston is at TDC on the com-
pression stroke. The piston is at TDC on
compression when there is free play in
both valve adjusters.

The flywheel is marked as follows;

3. Remowve the intake and exhaust valve
COVErS.

4. Remove the emblem and timing plug from
the left-side crankcase cover.

TDC FOR THE
REAR CYLINDER

FIRING RANGE FOR
THE REAR CYLINDER

TDC FOR THE
FRONT CYLINDER

Intake valve (cold):

Exhaust valve (cold):

6. Use a feeler gauge to determine the

clearance.

0.10 mm {(0.004 in)

0.15 mm (0.006 in)

1. Emblem 2. Timing plug
2-3



Loosen the valve adjuster locknut. Turn
the adjuster in or out to obtain the cor-
rect clearance. Hold the adjuster to pre-
vent it from moving, and thoroughly
tighten the locknut. Recheck the
clearance after tightening.

|
TIGHTENING TORQUE: |
14 Nm (1.4 m-kg, 10 ft-Ib] |

8. Rotate the crankshaft approximately 290
degrees clockwise to TDC for the front
cylinder. Repeat the steps above, and
check/adjust the valve clearance.

9. Install the intake and exhaust valve
covers, the emblem and timing plug.

10. Install the T.C.|. fregulator bracket on the
frame.

11. Install the fuel tank, side covers, and seat.

12. Connect the fuel and vacuum lines.

Spark Plug

1. Check electrode condition and wear, in-
sulator color, and electrode gap.

2. Clean the spark plug with spark plug
cleaner if necessary. Use a wire gauge to
adjust the plug gap to the specification.

3. If the electrode becomes too worn,
replace the spark plug.

4. When installing the plug, always clean the

gasket surface, wipe off any grime that
might be present on the surface of the
spark plug, and torque the spark plug
properly,

2-4

Standard spark plug:
BP7ES (NGK), W22EP-U
{(NIPPONDENSO) |
Spark plug gap:
0.7~0.8 mm (0.028 -~ 0.031 in)
Spark plug tightening torgue:
20Nm (2.0 m-kg, 14 ft-Ib)

Crankcase Ventilation System

Check the wventilation pipe from the cam-
sprocket cover on the rear cylinder to the frame
essembly for cracks or damage; replace if
necessary.

Fuel Line
Check the fuel hoses and vacuum lines for
cracks or damage; replace if necessary.

Exhaust System
1. Retighten the exhaust pipe flange nuts
and muffler clamp bolts,

TIGHTENING TORQUE:
Exhaust pipe flange nut:
20 Nm (2.0 m-kg, 14 ft-Ib)
Muffler clamp bolt:
20 Nm (2.0 m- kg, 14 ft-Ib)

2. Replace the exhaust pipe gasket(s) and/or
muffler gasketis) if necessary.

Carburetor Synchronization
Carburetors must be adjusted to open and
close simultaneously. Adjust as follows:

NOTE:

Valve clearance must be set properly before
synchronizing the carburetors.




1. Disconnect the vacuum pipe from the
front carburetor joint and remove the
vacuum plug from the rear carburetor
joint. Connect the vacuum gauge lines to
the carburetor joints.

NOTE:
The rear-cylinder carburetor joint has two
vacuum lines coming out of it. Disconnect the
smaller diameter line, and leave the larger line
in place on the joint,

1. Synchroniging scraw

5. Reassemble the motorcycle.

Idle Speed

1. Remove the Y.I.C.S. chamber securing
bolt from the carburetor,
NOTE:

Do not disconnect the Y.1.C.5. vacuum pipes.

1. Vacuum plug

2. Turn the fuel cocks to the “PRI" position.
3. Start the enginz, and let it warm up.
4. Read the vacuum gauge. The readings for

each carburetor should be the same. If
not, adjust the synchronizing screw until
the readings ara the same,

- L

1. ¥..C.5. chamber

2. Start the engine, and warm it up for a few
minutes.

3. Set the engine idle speed to the specified
level by adjusting the throttle stop screw.
Turning the throttle stop screw in (clock-
wise) increases the engine speed; turning
it out {counterclockwise| decreases the
engine speed, Use a tachometer for che-
cking and adjusting the engine speed.

Vacuum pressure at idle speed:
Above 30.59 kPa
{230 mm Hg, 9.06 in Hg)
Vacuum synchronous difference:
Below 1.33 kPa
(10 mm Hg, 0.39 in Hg)

25



Engine Idle speed: 1,200 r/min
= |

Engine Oil

Recommended oil

Use Yamalube 4-cycle oil or SAE 20W40 SE
motor oil if the temperature does not go below
52C (40°F). Use SAE 10W30 SE motor oil if
the temperature does not go above 15°C
{60°F).

0 A0 5O BOOF Yamalube 4-cycle
oil or
SAE 200W40 SE
0 &

SAE 10W30 SE

|

100 18°C

Oil level measurement
1. Place the motorcycle on the centerstand.
Warm up the engine for several minutes.

NOTE:
Be sure the motorcycle is positioned straight
up when checking the oil level; a slight tilt
toward the side can produce false readings.

2. With the engine stopped, check the oil
level through the level window located at
the lower part of the left-side crankcase
coOver,

NOTE:

Wait a few minutes until the oil level settles
before checking.

! 43 Nm (4.3 m-kg, 31.0 ft-lb)

1. Level window 2, Maximum mark 3, M-nimllin;r:‘;afk

3. The oil level should be between the max-
imum and minimum marks. If the level is
lower, add sufficient oil to raise it to the
proper level,

Qil change (without changing the filter)
1. Start the engine and stop after a few
minutes of warm-up.
2. Place an oil pan under the engine and
remove the oil filler cap.
3. Remove the drain plug and drain the oil.
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1. Engine drain plug

4. Reinstall the drain plug (make sure it is
tight}.

Drain plug torgue:




5. Add 2.4 L (2.1 Imp pt, 2.5 US qt) of
engine oil through the oil filler haole.
Reinstall the oil filler cap.

ity

Take care not to allow foreign material to
enter the crankcase.

B. Start the engire, and let it warm up.
The oil level indicator light should go off
after the oil is filled. During warm-up,
check for oil leakage. If oil leaks, stop the
engine immaediately, and check for the
cause.

7. Stop the engine and check the oil level.

Oil and filter change
1. Remove the drain plug and drain the oil,

2. Remove the air bleed screw, oil filter cover
bolts, and filter element.

3. Reinstall the drain plug {make sure it is
tight).

Drain plug torque:
43 Nm (4.3 m-kg, 31.0 ft-Ib)

2-7

4. Install the new oil filter element, new O-
ring, and filter cover; tighten the oil filter
bolt.

[ TIGHTENING TORQUE:
' Oil filter cover bolt:
10 Nm (1.0 m- kg, 7.2 ft-Ib)
Air bleed screw:
5 Nm (0.5 m-kg, 3.6 ft-lb)

NOTE:
Make sure the O-rings are positioned properly.

2. Ol filter element

5. Add 25 L (2.2 Imp gt, 2.6 US gt} of
engine oil through the oil filler. Reinstall
the oil filler cap.

6. After the replacement of engine oil and/or
oil filter, be sure to check for the oil level
and any oil leakage. The oil level indicator
light should go off after the oil is filled.

Clutch Adjustment

This model has two clutch cable length ad-
justers. The cable length adjusters are used to
take up slack from cable stretch and to pro-
vide sufficient free play for proper clutch opera-
tion under various operating conditions.

1. Lockmus
2. Adjuster

a. 2=3 mm (0.08-0.12 in}
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1. Free play adjustment
The clutch should be adjusted to suit rider
preference withina 2-3 mm (0.08 ~0.12
in} free play at the lever pivot side,
Loosen either the handlebar lever adjuster
locknut or the cable length adjuster
locknut. Next, turn the cable length ad-
juster either in or cut until proper lever free
play is achieved.

Clutch lever free play:
2~3 mm (0.08~0.12 in)

NOTE:

The above procedure provides for maximum
cable free play to allow for proper clutch ac-
tuating mechanism adjustment. Refer to
“Clutch’ on page 3-38.

Checking Ignition Timing

Check the ignition timing with a timing light
by observing the statonary pointer and the
marks stamped on the flywheel.

FIRING RANGE FOR THE
REAR CYLINDER

1. Remove the emblem and timing plug from
the left-side crankcase cover.

2-B

2. Connect the timing light to the rear [ #1)
cylinder spark plug wire.

3. Start the engine, and keep the engine run-
ning at the specified speed. Use a
tachometer to check the engine speed.

l Engine Speed: 1,200 r/min

4, The stationary pointer (in the timing win-
dow] should be within the firing range
shown on the flywheel. If the pointer is
not within the range or if it is not steady,
check the flywheel and/or pickup
assembly for tightness and/or damage.
(See Chapter 6, "ELECTRICAL" for fur-
ther information.)

5. Reinstall the timing plug.

Compression Pressure Measurement
Irsufficient compression pressure will result in
performance loss and may indicate leaking
valves or worn or damaged piston rings.
1. Make sure the valve clearance is correct.
2. Warm up the engine for 2~3 minutes;
stop the engine.
3. Remove both spark plugs.
4, Install a compression gauge.

%

1 Enmpl.'ésshn gauge




5. Turn over the engine with the electric
starter (make sure the battery is fully
charged) with the throttle wide open un-
til the pressure indicated on the gauge
does not increase further. The compres-
sion should be within the specified levels,

Compression pressure (at sea level):

[ Standard:
| 1,079 kPa (11 kg/em’, 156 psil
| Minimum:
980 kPa (10 kg/cm?, 142 psi)
Maximum:

1,177 kPa {12 kg/cm”, 171 psi}

WARNING:

When cranking the engine, ground the
spark plug heads to prevent sparking.

6. If the pressure is too low, squirt a few
drops of oil into the cylinder being
measured. Measure compression again.
It there is a higher reading than before
(without oil), the piston rings may be worn
or damaged. If the pressure remains the
same after measuring with the oil, one or
both rings and valves may be the source
of the problem.

7. Check both cgylinders. Compression
pressure should not vary more than the
specified value from one cylinder to the
other.

Difference between each cylinder:
Less than 98 kPa (1.0 kg/cm?, 14 psi)

2-9

CHASSIS

Final Gear Qil
Qil level measurement
1. Place the motorcylce on a level place, and
place it on its centerstand. The engine
should be cool {at atmospheric temper-
ature).
2. Remove the oil filler cap and check the
oil level, If it is not up to the brim of the
filler hole, add oil.

CAUTION:

Take care not to allow foreign material to
enter the final gear case.

1. Final gear oil

Gear oil replacement
1. Place an oil pan under the final gear case.
2. Remove the final gear oil filler cap and the
drain plug; drain the oil.

1. Final gear drain plug

3. Reinstall and tighten the final gear drain

plug.
4. Fill the gear case to the specified level.



Oil capacity:

0.19 L (0.17 Imp gt, 0.20 US qt)
Recommended oil:

SAE 80 APl "GL-4" Hypoid gear oil
It desired, an SAE BOW90 Hypoid gear
oil may be used for all conditions.

5. Reinstall the filler cap securely.

Air Filter
1. Turn the fuel cock lever to "RES".
Remove the fuel and vacuum pipes from
the fuel cock.
Remove the sidecovers.
3. Remove the seat and fuel tank holding
boit.

PN

1. Fusl tank holding bolt

4, Remove the air filter case cover by remov-
ing the four screws.

5. Pull out the element.
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= W
oL A filter elemant

4, Tap the element lightly to remove most
of the dust and dirt; then blow out the re-
maining dirt with compressed air from the
inner surface of the element. If element
is damaged, replace it.

&V
WT‘, 7
W

7. Reassemble by reversing the removal pro-
cedure. Check whether the element is
seated completely against the case.

8. The air filter element should be cleaned
at the specified intervals.

CAUTION:

The engine should never be run without
the air cleaner element installed; excessive
piston and/or cylinder wear may result,

Front and Rear Brake

Front brake lever free play adjustment

The brake can be adjusted by simply adjusting
the free play of the brake lever. The piston in
the caliper moves forward as a brake pad wears
out, autormnatically adjusting the clearance bet-
ween the brake pads and brake disc.

. = T




CAUTION:

Proper lever free play is essential to avoid
excessive brake drag.

1. Adjuster 2, Lacknat

a. 58 mm (0.2~0.3mn)

1. Loosen the adjuster locknut on the brake
lever.

2. Turn the adjuster so that the brake lever
movement at the lever end is 5~8 mm
(0.2 ~ 0.3 in) before the adjuster contacts
the master cylinder piston.

3. After adjusting, tighten the locknut.

Rear brake pedal height adjustment
1. Loosen the adjuster locknut (for pedal
height).

2. By turning the adjuster bolt clockwise or
counterclockwise, adjust the brake pedal
position so that its top end is flush with
the top of the footrest.

3. Secure the adjuster locknut.

1. Adjuster bolt
{for pedal height]
2. Locknut

WARNING:

After adjusting the pedal height, the
brake-pedal free play should be adjusted.

4. Frea play 20~30 mm (0.8=1.2 in}
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Free play

1. The rear brake should be adjusted to suit
the rider’s preference, but free play at the
end of the brake pedal should be 20~ 30
mm (0.8-1.2 in).
To adjust, turn the adjuster on the brake
rod clockwise to reduce play: turn the ad-
Juster couterclockwise to increase play.

1. Adjuster

WARNING:

Check the operation of the brake light
after adjusting the rear brake.

Brake Light Switch Adjustment

The brake light switch is operated by the move-
ment of the brake pedal.

To adjust, hold the switch body with your hand
s0 it does not rotate and turn the adjusting nut.
Proper adjustment is achieved when the brake
light comes on slightly before the brake begins
to take effect.

(N

2. Adjusting mut




Front Brake Pad
To check, examine the pads in the front brake.
If any pad is worn to the wear limit, replace

1. Wear indicator

Wear limit: 0.8 mm (0.03 in)
A

Rear Brake Shoe

To check, examine the wear indicator position
while depressing the brake pedal. If the in-
dicator reaches to the wear limit line, replace
the shoes, h

1. Wear limit ; .2.-!-.':'ln'aar i'::lﬂicator
Brake Fluid

Insufficient brake fluid may allow air to enter
the brake system, possibly causing the brake
to become ineffective. Check the brake fluid
level and replenish when necessary, observing
these precautions:

1. Lower level
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®« Use only the designated quality brake
fluid; otherwise, the rubber seals may
deteriorate, causing leakage and poor
brake performance.

Recommended brake fluid: DOT #3

= Refill with the same type and brand of
brake fluid; mixing fluids may result in a
harmful chemical reaction and lead to
poor performance.

=  Be careful that water or other con-
taminants do not enter the master cylinder
when refilling. Water will significantly
lower the boiling point of the brake fluid
and may result in vapor lock.

* [Brake fluid may erode painted surfaces or
plastic parts. Always clean up spilled fluid
immediately.

Cable Inspection and Lubrication

The throttle twist grip assembly should be
greased when the cable is lubricated since the
grip must be removed to get at the end of the
throttle cable. Two screws clamp the throttia
housing to the handlebar. Once these two are
removed, the end of the cable can be held high
to pour in several drops of lubricant. With the
throttle grip disassembled, coat the metal sur-
face of the grip assembly with a suitable all-
purpose grease to cut down friction.

1. Damage to the outer housing of the
various cables may cause corrosion. Often
free movement will be obstructed. An un-
safe condition may result. Replace such
cables as soon as possible.

Z. If the inner cables do not operate
smoothly, lubricate or replace them.

Recommended lubricant:

Yamaha chain and cable lube or |
T0W30 motor oil. |




Brake and Change Pedals/Brake and
Clutch Levers
Lubricate the pivoting parts of each lever and
pedal.
Recommended lubricant:
Yamaha chain and cable lube or
10W30 motor oil

Centerstand and Sidestand 1. Fork cap bolt

Lubricate the centerstand and sidestand at their
pivot points.

Recommended lubricant: @ ~g.RING
Yamaha chain and cable lube or ‘ e

10W30 motor oil CaP BOLT
. [20 Nm 12.0 m - kg, 14 f1- 1b} |

S

Front Fork Oil Change //gﬁ " ““Fﬂm{ SPRING
£ By
£ “INNER TUBE
WARNING:

Securely support the motorcycle so there 4. Place an open container under each drain
is no danger of it falling over. hole. Remove the drain screw from each
outer tube.

1. Raise the motorcycle so that there is no
weight on the front end of the motor-
cycle.

2. Loosen the front fork pinch bolts at the
steering crown.

Do not let oil contact the disc brake com-
ponents. If any oil should contact the
brake components, it must be removed
before the motorcycle is operated. Oil will
cause diminished braking capacity and
will damage the rubber components of the
brake assembly.

3. Remove the caps and fork cap bolts from
the inner fork tubes. Use with the special
tool.

1. Drain scraw
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5. When most of the oil has drained, slowly
raise and lower the outer tubes to pump
out the remaining oil.

6. Inspect the drain screw gasket. Replace
if damaged. Reinstall the drain screw.

7. Four the specified amount of oil into the

fork inner tube.

Front fork oil (each fork):
296 cm’ (10.4 Imp oz, 10.0 US oz)
Yamaha fork oil 10 wt or equivalent

8. After filling, slowly pump the forks up and
down to distribute the oil.

9. Inspect the O-ring on the fork cap bolt.
Replace O-ring if damaged.

10. Reinstall the fork cap bolts, and tighten

the front fork pinch bolts.

| TIGHTENING TORQUE:
Fork cap bolt:
23 Nm (2.3 m-kg, 17 ft b}
Front fork pinch bolt:
20 Nm (2.0 m-kg, 14 ft- b}

11.

Reinstall the caps.

Rear Shock Absorber Adjustment

The spring preload of the rear shock absorber
can be adjusted to suit rider's preference,
weight, and road conditions.

1. Remove the seat and fuse box bracket.

2. Toincrease preload, raise the spring seat.
To decrease preload, lower the spring
seat.
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] Hard 5.T.D Soft
Adjusting | ' ==
position 6 ‘ 5 | 4 3 | 2 (1

'I..'.
g . %ﬁ‘* . i
{ P = e

1. Stiffar 2. Softer

Install the fuse box bracket and seat in the
original position,

3.

Steering Head Adjustment
The steering assembly should be checked
periodically for looseness.

1. Raise the front end of the motorcycle so
that there is no weight on the front wheel.
2. Grasp the bottom of the forks and gently

rock the fork assembly backward and for-
ward, checking for looseness in the steer-
ing assembly bearings.

If the steering head is loosened, adjust it.
Remove the handiebar cover, and loosen
the front fork pinch bolts and steering
stem bolt.




F
* :
-
=

B
2. Steering stam bolt

. Pinch bolt

Use a steering nut wrench to loosen the
steering ring nut.

Tighten the steering ring nut until the
steering head is tight but does not bind
when the forks are turned.

1. Steering nut wrench

6. Retighten the steering stem bolt, and the
front fork pinch bolts in that order.
7. Recheck steering adjustment to make

sure there is no binding when the forks
are moved from lock to lock. If necessary,
repeat the adjustment procedure.

Wheel Bearings
If a rolling rumble is noticed and increases with
increasing wheel speed (not engine or transmis-
sion speed), the wheel bearings may be worn.
Check the wheel bearings for both the front
and rear wheels.
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Front Wheel

3.00519-4PF|

o~ Whes| axle
e Collar
i Ol seal
i Sgacm

|2 Nm (0.2 m-ka, 1.4 ft-Ib)
Béaring
[Ba20ZAS

<% [ 105 Nm [10.5 m - kg, 75 f-ibl |

Spacer —— -@g"" O il
Meter clutch—

Helaiher'ff ;{"h"ﬂasher
i -
Speadometar gear unit .

oo

| Apply lithium base gre_s_sgf_!

1. Raise the front end of the motorcycle, and
spin the wheel by hand. Touch the axle
or front fender while spinning the wheel.
If you feel any excessive vibration, the
bearings are rough and should be

replaced.
Rear Wheel
Gear brake camshafi
S [Apply lithium: base grease]
Axle— Brake shoa
; Wear limit
; -' ;... |2 mm (0.08 in} |
By . ‘!/Eauring
s {BE2022)
g 4 @ Spacer

éc;{;;u"ar

Bearing
{BE30ER

[2 Nm 0.2 m kg, 1.4 8t b |

1. Remove the rear wheel, and check the
bearing movement with your finger.
Replace the bearings if they are rough or
worn.



Fuel Cock

If either fuel cock is lzaking or is excessively
contaminated, it should be removed from the
fuel tank and inspectad.

L.
FILTER

FUEL COCK GASKET
SCREEN /

O-RING

|II "lfl

| | PLATE SPRING
llfll

| ) mkﬁ

|
é DRAIN SCREW

1. Remove the fue tank and position it so
that fuel will not spill when the fuel cock
is removed.

2. Remove the fuel cock assembly and in-
spect the filter screen. Replace the fuel
cock assembly i it is seriously contami-
nated.

3. Inspect all components, and replace any
that are damaged. If the diaphragm is
damaged in any way or if the fuel cock
gasket surfaces are scratched or corrod-
ed, the fuel cock assembly must be
replaced. If there is abrasive damage to
any components, the fuel tank must be
drained and flushed.

4. Reassemble the fuel cock, and install it on
the fuel tank.

Tubeless Tires and Aluminum Wheals
This motorcycle is equipped with aluminum
wheels designed to be compatible with either
tube or tubeless tires. Tubeless tires are install-
ed as standard equipment.

Do not attempt to use tubeless tires on a
wheel designed for use only with tube-
type tires, Tire failure and personal injury
may result from sudden deflation.
Tube-type wheel—Tube-type tires only
Tubeless-type wheel—Tube-type or

tubeless tires
When using tube-type tires, be sure to in-
stall the proper tube.

TUBELESS TIRE

TUBE-TYPE TIRE

Y,
ALUMINUM AlR TUIBE
WHEEL VALVE 4= ALUMINUM
ITUBELESS | AIR VALVE wHEEL
WHEEL)

To insure maximum performance, long service,
and safe operation, note the following pre-
cautions:
1. Check tire pressure before riding; adjust
as necessary.

Tire pressure (cold)

Basic weight:
With ol and full fuel tank 188 kg (408 15)

Maximum load* ) 725 kg (496 1b)

Cold tire pressure ! Fromt Raar
177 kPa 196 kPa

Up to 90 kg {138 1b) load™ (1Bkg/icm?, | (2.0 kg/cm?,
2Epsi) 28 p=)
196 kPa 225 kPa

g T M AR (2.0kglcm®, | (2.3kafem?,
28 psi) 32 psil
196 kPa 226 kPa

High speed riding (2.0 kg/cm?, | (2.3 kg om?,
28 pai) 32 psil

' Load is the 1otal welght of cargo, rider, passenger, and
ACCESSOnes,

2. Before operation, always check the tire
surfaces for wear and/or damage; look for
cracks, glass, nails, metal fragments,
stones, etc. Correct any such hazard
before riding.
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Always inspect the aluminum wheels
before a ride. Place the motorcycle on its
centerstand and check for cracks, bends
ar warpage of the wheels. Do not attempt
even small repairs ta the wheel. If a wheal
is deformed or cracked, it must be
replaced.

Tires and wheels should be balanced
whenever either one is changed or replac-
ed. Failure to have a wheel assembly
balanced can result in poor performancs,
adverse handling characteristics, and
shortened tire ife.

After installing a tire, ride conservatively
to allow the tire to seat itself on the rim
properly. Failure to allow proper seating
may cause tire failure resulting in damage
ta the motorcyele and injury to the rider.
After repairing or replacing a tire, check
to be sure the valve stem locknut is
securely fastered. If not, torque it as
specified.

TIGHTENING TCRQUE:

2 Nm (0.2 m-kg, 1.4 ft-Ib)
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ELECTRICAL

Battery
1. The fluid level should be between the up-

per and lower level marks. Use only distill-
ed water if refilling is necessary.

1. Uppﬁ hawel

CAUTION:

Normal tap water contains minerals which
are harmful to a battery; therefore, refill
only with distilled water,

2. Always make sure the connections are
correct when installing the battery. Make
sure the breather pipe is properly con-
nected, properly routed, and is not
damaged or obstructed.

A
BREATHER _
PIPE




CAUTION:

The battery must be charged before using
to ensure maximum performance. Failure
to charge the battery properly before first
use or a low electrolyte level will cause
premature failure of the battery. Charging
current: 1.2 amps/10 hrs. or until the
specific gravity reaches 1.280 at 20°C (68°F)

Battery electrolyte is poisonous and
dangerous, causing severe burns, etc. It
contains sulfuric acid. Avoid contact with
skin, eyes, or clothing.

Antidote: EXTERNAL — Flush with water.
INTERNAL — Drink large quantities of
water or milk. Follow with milk of
magnesia, beaten egg, or vegetable oil.
Call physician immediately.

Eyes: Flush with water for 15 minutes and
get prompt medical attention. Batteries
produce explosive gases. Keep sparks,
flame, cigarettes, etc. away. Ventilate
when charging or using in closed space.
Always shield eyes when working near
batteries.

KEEP OUT OF REACH OF CHILDREN

Headlight
Headlight bulb replacement
1. Remove the two screws holding the light
unit assembly to the headlight body.

1. Holding screw
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2. Disconnect the connector and remove the
light unit assembly,

3. Turn the bulb holder counterclockwise
and remove the defective bulb.

4, Slip a new bulb into position and secure
it with the bulb holder.

CAUTION:

Avoid touching the glass part of the bulb.
Also keep it free from oil; otherwise, the
transparency of the glass, life of the bulb,
and illuminous flux will be adversely af-
fected. If oil gets on the lamp, clean it with
a cloth moistened thoroughly with alcohol
or lacquer thinner.

WARNING:

Keep flammable products or your hand
away from the bulb while it is on; it gets
hot. Do not touch the bulb until it cools
down.

5. Reinstall the light unit assembly to the
headlight body. Adjust the headlight
beam if necessary.




Headlight beam adjustment

1.

Horizontal adjustment:

To adjust the beam to the right las you're
sitting on the bike), turn the adjusting
screw clockwise,

To adjust the beam to the left, turn the
screw counterclockwise.

Wertical adjustment:

Loosen the adjusting screw under the
headlight body. Adjust vertically by mow-
ing the headlight body. When proper ad-
justment is attained, retighten the ad-
justing screw,

4. Horizontal adjusting screse b, Vertical adjusting screw

Fuse
1.

The fuse block is located under the seat.

If any fuse is blown, turn off the ignition
switch and the switch in the circuit in
qguestion; install a new fuse of proper
amperage. Turn on the switches, and see
if the electrical device operates. If the fuse
immediately blows again, check the cir-
cuit in question {refer to Chapter 6,
"ELECTRICAL"™).
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WARNING:

Do not use fuses of a higher amperage
rating than those recommended. Substitu-
tion of a fuse of improper rating can cause
extensive electrical system damage and a
possible fire.
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CHAPTER 3
ENGINE OVERHAUL

ENGINE REMOVAL

NOTE:

It is not necessary to remove the engine in order
to remove the clutch and/or the AC magneto,

Preparation for Removal

1.

NOTE:

All dirt, mud, dust, and foreign material
must be cleaned from the engine befare
the engine is removed and disassembled.
This will help keep foreign material out of
the engine oil.

Before engine removal and disassembly,
be sure that you have the proper tools and
cleaning equipment. With them you can
perform a clean and efficient job.

When disassembling the engine, keep "“mated"”’
parts together. This includes gears, cylinders,
pistons, and other parts that have been
“mated” through normal wear. "Mated” parts
must be reused as an assembly or replaced.

3.

5.

During engine disassembly, clean all parts
and place them in trays in their order of
disassembly. This will speed up assembly
and help assure that all parts are correct-
Iy reinstalled in the engine.

Place the motorcycle on its centerstand.
Start the engine and let it warm-up. Stop
the engine and drain the engine oil.
Remaove the left and right sidecovers.

Fuel Tank

1.
2.

3.

Turn the fuel cock to “ON".
Disconnect the fuel and vacuum lines
from the fuel cock.

Remove the seat and fuel tank bolt.

Air Filter
1. Remove the air filter cover and filter from
the frame.

2. Loosen the carburetor inlet joint screws,
and pull out the inlet joints from the
frame.

1. Inlat joint

NOTE:
After removing the air filter assembly, cover the
carburetor with a clean cloth to keep dust and
dirt out of it.




Battery
1. Disconnect the kattery leads.
NOTE:

Disconnect the negative lead first.

2. Disconnect the starter motor lead from
the starter motor relay, and oil level switch
lead.

3. Remove the battery-box-holding screw
and remove the battery box from the
frame.

NOTE:

Be sure to disconnect the brake switch rod
from the brake pedal return spring before com-
pletely removing the battery box.

} switch rod

Exhaust Pipes and Mufflers
1. Remowve the exhaust pipe flange nuts from
the front cylinder head.

2. Loosen the muffler clamp bolt and remove
the exhaust pipe.

3. Loosen the muffler clamp bolt at the rear
cylinder.

4. Remove the muffler and passenger
footrest securing bolt from each muffler
bracket.

Remove the muffler assembly and the
passenger footrests,
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5. Remove the exhaust pipe flange nuts from

the rear cylinder head.

Leads and Couplers
1.

W
w0

Remove the engine-mounting-bracket
cover from the front cylinder. The cover
is in three pieces: a centerpiece and two
sidepieces. The upper part of each
sidepiece hooks to the frame. Remove the
securing screw, unhook each sidepiece,
then remove the centerpiece.

Disconnect the following couplers and
leads.

A.C. magneto lead
Sidestand switch lead
Pickup coil lead

Neutral switch lead
Ignition coil leads

Wire harness negative lead
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Cables and Pipes

Disconnect the following cables.
Clutch cable

Choke cable

Crankcase ventilation pipe

Remove the Y.|.C.S. chamber securing
bolt and disconnect the throttle cable,

Footrests, Sidestand and Muffler Brackets

1. Remove the brake rod from the rear brake
arm.

2. Remove the nuts and bolts shown in the
illustration, and remove the front footrests
and the muffler brackets.

LEFT-SIDE

MUFFLER BRACKET

FRAME

FOOTREST




3. Remove the sidestand securing nut and
remove the sidestand.

Engine Removal
1. Remove the engin2 mounts and remove
the engine. There are two engine-
mounting bolts on the front cylinder, two
bolts on the rear cylinder, and an engine-
mounting stud in the rear of the engine.

2. Finally, push the threaded stud through
the frame and pull the engine forward.
This will disengage the engine from the
drive shaft, and the engine can be remov-
ed from the right-side of the frame.
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ENGINE

DISASSEMBLY

Engine-Mounting Bracket and Carburetors
1. Remaove the ignition coils from the engine-
mounting bracket, and remove the
engine-mounting bracket and washers
from the front cylinder.

&

2. Disconnect Y.l.C.S. pipe from each
cylinder and disconnect the fuel pump
pipe from the carburetor joint.

3. Loosen the carburetor outlet joint clamp
on each carburetor, and remove the
carburetors,

4. Remove the change pedal and spark

plugs.

Cylinder Heads and Cylinders

1. Remove the timing plug and emblem from
the left-side crankcase cover.

2. Hemove the cam chain tensioner from
each cylinder,
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3. Turn the crankshaft clockwise, and align
the "T" mark on the flywheel with the sta-
tionary pointer. This places the rear (#1)
piston at top dead center.

'..__

4. Remove the cam sprocket cover, oil baf-
fle plate (rear cylinder only), and cam
chain sprocket from the rear cylinder
head:; Hold the crankshaft end with the
box wrench.

Eg

5. Rotate the crankshaft 290 degrees
clockwise until the TDC mark for the front
cylinder is opposite the stationary pointer.

NOTE:
Be sure to keep the rear cylinder cam chain taut
while turning the crankshaft.




10.

Remove the cam sprocket cover and cam
sprocket from the front cylinder head.
Remove the cylinder securing bolt from
each cylinder.

Remove each cylinder head and engine-
mounting brackets, Loosen all the cylinder
head nuts and bolts first. Each nut and
balt must be locse before any one is
removed.

Remove the three dowels and O-ring from
gach cylinder.
Remove the rear cam chain guide from
each cylinder.
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11. Remove each cylinder,

NOTE:
Put a marking on the cylinder for reinstallation.

Piston Pin and Piston

1. Mark each piston so it can be reinstalled
in the appropriate cylinder,

2. Remove the piston pin clip from the
piston.

NOTE:

Before removing the piston pin clip, cover the

crankcase with a clean rag so you will not ac-

cidentally drop the clip into the crankcase.

3. Remove the piston pin clip from the op-
posite side, then pull it out; use the special
tool.

NOTE:

Before removing the piston pin, deburr the clip
groove and pin hole.

Crankcase Covers, Starter Motor, and Oil
Pump

1. Remove the oil filter cover bolts and

remove the cover and oil filter element.

1. Gil filter cower




2. Remove the right-side crankcase cover 7. Remove the oil level switch assembly from
bolts, and remove the crankcase cover the bottom of the crankcase.
and clamps.

w2 i s el

1. Gl lavel switch assembly

8. Remove the left-side crankcase cover
bolts and remove the cover and clutch
cable bracket.

3. Remove the two dowels from the right
side crankcase,

4, Remove the circlip and oil pump driven
gear.

9. Remove the two dowels from the crank-
case.
10. Remove the starter motor.
11. Remove the starter idle gear #1 and idle
gear shaft.

1. Circlip 2. Ol pumg driven gear

b. Remove the oil pump assembly.
6. Remove the dowel and two O-rings from
the crankcase,

1. Starter idle gear w1 2, Idie gear shaft

1, Q-ring 2. Dowel



12. Remove the neutral switch assembly from
the left-side crankcase.

1. MNeutral switch
Flywheel
1. Remove the flywheel securing bolt; Hold

the flywheel end with a 32 mm (1.26 in)
wrench.

TN, g—

2. Remove the flywheel, Place the 3-way
universal puller with the puller attachment
on the crankshaft, and remove the
flywheel with the universal puller.

1. J-way universal puller 2, Puller attachment
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CAUTION:

The starter clutch assembly can become
severely distorted if the flywheel-
magneto-puller bolts are inserted too far.

NOTE:
The starter clutch has three rollers, three
springs, and three spring caps. Use care so that
they don't fall out when removing the flywheel.

3. Remove the woodruf key and idle gear
#2 from the crankshaft,

_'* -‘f,!“ 3

1. |die gear #2

4, Remove the cam chain guide securing
bolts, and remove the cam chain guide
and cam chain.




Clutch and Primary Gears

[70 Mm (7.0 m - kg, 50 1 Ioi|

Wear limit ‘%
206 mm 10,1024 in}

[ Nm [0.8 m - kg, 5.8 ft - 1l]

“

) (12 Nm (1.2 m - kg, B.7 f1 - Ib]
[70 Nrn (7.0 o0 - kg, 50 i~ 1b]]

1. Chiteh prassure plate H. Thrust washer
2. Q-ring 9. Clutch housing
3. Push rod #1 10. Push rod #2

4, Ball 11, Gasket

5. Clutch friction plate 12, Washer

6. Chlitch plate 13, DH sesl

7. Clutch boss 14, Bearing

—t
"

Remove the five clutch springs, then
remove the clutch pressure plate, friction
plates, and clutch plates.

2. Remove the ball and push rod #2 from
the transmission main shaft.

2. Push rod #2

1. Gall

3. Flatten the lock tab on the primary drive
gear securing nut,
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4, Place a small piece of rolled rag or a small
piece of lead between the gears, and
remove the primary drive gear securing
nut, lock washer, washer, and key.

5. Flatten the lock tab, and remove the
clutch boss securing nut; use the univer-
sal clutch hub holder.

1. Universal clutch hubs holder

6. Remove the lock washer, clutch boss,

thrust washer, and the clutch housing

from the transmission main axle.

7. Remove the key, oil pump drive gear, and
primary drive gear from the crankshaft.

8. Remove the front cam chain guide secur-
ing bolts and remove the cam chain guide

and cam chain,

Shifter and Qil Strainer
1. Remove the shifter shaft circlip and
washer from the left-side crankcase.

2, Washer

1. Circlip



2. Disengage the shift lever from the shift
drum pins, and remowve the shift shaft
assembly.

1, Shift shaft assembly,

3. Remove the oil passage housing securing
bolts, and remove the housing, O-rings,
and oil strainer from the left-side crank-

case.
M—-ﬁtr" _.' e JLLAY "
e -
—(2)
i s o T
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1. O passage housing 2. Oil strainer

Crankcase
1. Remaove all the crankcase bolts and bat-

tery negative {—) lead from the crank-
case.

o e
LS

1. Battery negative [ —) kead

2. Remove the right-side crankcase from the

left-side, and remove the three dowels

and O-rings.
CAUTION:

When separating the crankcase, be sure
the shiftdrum star aligns with its cor-
responding contours in the crankcase,

1. Segment

NOTE:
If the right crankcase has to be replaced,
remove the oil baffle plate; otherwise, the
removal of the oil baffle plate is unnecessary.
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1. Oil baffle plate




3. Remove the crankshaft from the left-side
crankcase.

F o
1. Crankshafe
4. Remove the shift fork guide bars first,

then remove the shift levers and shift cam.

1. Shift fork 2. Shift fork guide 3. Shift cam

5. Remove the 1st wheel, 4th wheel, circlip,
washer, and 5th wheel from the drive ax-
le. Remove the main axle subassembly
from the crankcase.

T
1. Drive axl
4. 2nd whaol

2, 3rd whiesl 3. 5th whesel
5. Main axle subassembly
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6. Remowve the circlip, washer, and 2nd
wheel from the drive axle.

3. 2nd wheel

ol 6

st i 2 E,
1. Circlip 2. Washer
The following steps are necessary only if
you must service the middle gears or
replace the crankcase.

Bearing stopper Dolt:
[26 Nm (2.6 m - kg, 18 fi : bl

@

0.15 mmm (0.0059 in)
0.20 mm (0007 in)
(.30 mm {0.012 in}
0,40 mm (0016 in)
0.50 mm {0.020 in)

120 Nm (12 m - kg, 85 1 - o)
fz:l : £ |

(D10 mm 10,0038 i)
{0.15 mm {0.0088 in)
A% 0.20 mm 10,0079 in)
0.30 mm (0.012 in}
0,40 mm (0016 ind
0.50 mrn (0020 in}

|25 Nm 125 m - kg, 18 1t - o)}
[Apply LOCTITE® & STAKEH

1. Bearing 8. Dampar cam

2. Shim 9. Middle driven pinion gear
2. Middie drive pinlon gear 10, Shim

£, Boaring 11. O-ring

5. Damper spring retainer 12, Bearing housing

6. Spring sear 13. Ol seal

3. Damper spring 14, Universal joint




7. Remove the middle-gear-case cover
securing bolts and middle-drive-shaft
bearing-housing securing bolts.
Remove the middle-drive-shaft assembly
and shims from the |eft-side crankcase.

1. Middle-drive-shaft asserbly 2. Shim

B. Secure the drive axle in a vice or other
Support.

9. Remove the middle drive gear and
crankcase from the drive axle; With the
drift punch, flatten the punched portion
of the drive gear securing nut. Remove
the drive gear securing nut.

1. Middle drive gear

2. Nut
10. Remove the drive-axle-bearing-stoppet
bolts; use the torx driver.

i s

1. Torx driver 2. Siopper bolt

312

11. Remove the bearing stopper plates, bear-

ing and shims.

1. Shim




INSPECTION AND REPAIR 6. Remove each rocker arm shaft with a slide
hammer, then remove the rockers.
Cylinder Head Disassembly
1. Remove the intake and exhaust valve
covers from each cylinder head.
2. Loosen the valve adjuster on both valves,
and flatten the lock washer.

1. Slide hammer

7. Mount the valve spring compressor on the
head and depress each valve spring.
Remove the valve retainers with a magnet
or tweezers, remove the valve springs.

1. Valve adjuster 2. Lock washer
-
3. Remove the camshaft bearing securing
bolts, washer, and plate. -5""; -
4. Remove each camshaft and camshaft i

S= __-

8. Remove the valves. Mark each valve so
it will be reinstalled in the same cylinder
head.

bearing with a slide hammer. ¢

N

r

NOTE:
Deburr any deformed valve stem end. Use an
5. Remove the rocker-arm-shaft-union bolts. oil stone to smooth the stem end. This will help
prevent damage to the valve guide during valve
removal.

1. Slide hammear

1. Unign bolt
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INTAKE/EXHAUST

VALVE / s

e
MINIMUM THICKNESS |
[SERVICE LIMIT)

L 0.7 mm {0.028 in)

i a
. TBEVELED
\\n.s i 10,020 inl \
| \L 45°

MINIMUM LENGTH (SERVICE Limim) -}
4.0 v (0,167 in)

9. Using a rounded scraper, remove the car-
bon deposits from the combustion
chamber. Take care to avoid damaging
the spark plug threads and valve seats. Do
not use a sharp instrument. Avoid scrat-
ching the aluminum.

Cylinder Head

1. Check the cylinder head warpage with a
straightedge as shown,
The warpage should not exceed the
specified limit; if necessary, resurface the
cylinder head. If the warpage exceeds
allowable limit, the cylinder head should
be replaced with a new one.

‘ Cylinder head warpage:
less than 0.03 mm (0.0012 in)

Valves, Valve Guides, Valve Seats, and

Valve Springs

Valves

1. Check the valve face and the stem end

for wear. If the valve face and/or the stem
end are pitted or worn, regrind the valve
with a valve refacer, Replace the valve if
any dimension exceeds the specifications
in the illustration.

3-14

2. Valve stem wear must be measured and
then combined with valve guide measure-
ments to obtain guide clearance. This
clearance must be within tolerances. If it
exceeds the maximum limit, then replace
either or both wvalve and guide, as

necessary.
= Walve stem clearance Maximum
— 0.070 — 0,037 mm 0. 10mm
(0.0004 - 0.0015 in} (0,00 in}
0,025 — 0.062 mm 0,12 mm
Exh
Boe {00070 - 0,0020in) (0005 in}

3. Inspect the end of the valve stem. If the

end appears to be "mushroomed’’ or has
a larger diameter than the rest of the stem,
the valve, valve guide, and oil seal should
be replaced.




4, Place the valve on V" blocks, and
measure the amount of stem runout with
a dial gauge. If it exceeds the maximum
limit, replace the valve.

Maximum valve stem runout:
0.01 mm (0.0004 in)

[ —5
=

I
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Valve guides

If oil leaks into the cylinder through a valve dus
to a worn valve guide or if a valve is replaced,
the valve guide should also be replaced.
NOTE:

The valve oil seal should be replaced whenever
a valve is removed ar replaced.

1. Measure the valve guide inside diameter
with a small bore gauge. If it exceeds the
limit, replace it with an oversize valve
guide.

Guide diameter (1.D.):
Limit: 7.10 mm (0.276 in)

To ease guide removal and reinstallation
and to maintain the correct interference
fit, heat the head to 100°C (212°F). Use
an oven to avoid any possibility of head
warpage due to uneven heating.

Use the valve guide remover and valve
guide installer to drive the old guide out
and drive the new guide in.

NOTE:

The valve guide oil seal should be replaced
whenever a valve is removed or replaced.

After installing the valve quide, use the
7 mm (0.28 in) reamer (special tool) to ob-
tain the proper valve-guide-to-valve-stem
clearance,

REAMER (7 mm (0.28 in})

/ - VALVE GUIDE

5. After installing the valve guide in the
cylinder head, the valve seat must be
recut. The valve should be lapped to the
new seat.

Valve seat

1. The valve seat is subject to severe wear.
Whenever the valve is replaced or the
valve face is resurfaced (see caution), the
valve seat should be resurfaced at a 45°
angle. If a new valve guide has been in-
stalled, the valve seat must be recut to
guarantee complete sealing between the
valve face and seat.




CAUTION:

If the valve seat is obviously pitted or
worn, it should be cleaned with a valve
seat cutter. Use the 45° cutter. When
twisting the cutter, keep an even down-
ward pressure to prevent chatter marks.

If cutting section A of the valve seat, use
a 307 cutter. If cutting section B, use the
45 cutter. If cutting section C, use the
607 cutter,

2. Measure the valve seat width, Apply
mechanic’s bluing dye (such as Dykem}
to the valve face and valve seat, apply a
very small amount of fine grinding com-
pound around the surface of the valve
face, insert the valve into position, and
spin the valve gu ckly back and forth. Lift
the valve, clean off all grinding com-
pound, and check valve seat width. The
valve seat and valve face will have remov-
ed the bluing wherever they contacted
each other. Measure the seat width with
vernier calipers. 1t should measure approx-
imately 1.1 mm (0.043 in). The valve-seat
contact area should be one uniform
width. If valve seat width varies or if pits
still exist, further cutting will be necessary.
Remove just encugh material to achieve
a satisfactory seat.

T |Standard with EIN.EK.!IT_ Waar limit
i~
. 1.0-1.2 mm 2.0mm
dth :
Gk (0.0394~0.0472 in) | (0.080in)

If the valve seat is uniform around the
perimeter of the valve face but is too wide
or-not centered on the valve face, it must
be altered. Use either the 307, 457, or 60°
cutters to correct the improper seat loca-
tion in the manner described below:

If the valve face shows that the valve seat
is centered on the valve face but is too
wide, then lightly use both the 30° and
the 60° cutters to reduce the seat width
to 1.1+0.1 mm (0.043 +0.004 in)

e o

] o

If the seat shows to be in the middle of
the valve face but too narrow, use the 457
cutter until the width equals 1.1 mm
(0.043 in).

If the seat is too narrow and right up near
the valve margin, then first use the 307
cutter and then the 45° cutter to get the
correct seat width,

If the seat is too narrow and down near
the bottom edge of the walve face, then
first use the 60" cutter and then the 45°
cutter,




Lapping

The valve/valve seat assembly should be lap-
ped if neither the seat nor the valve face are
severaly worn.

1. Apply a small amount of coarse lapping
compound to the valve face. Insert the
valve into the head. Rotate the valve un-
til the valve and valve seat are evenly
polished. Clean off the coarse compound,
then follow the same procedure with fine
compound.

Continue lapping until the valve face
shows a complete and smooth surface all
the way around. Clean off the compound
material. Applying bluing dye to the valve
face and seat, and rotate the valve. Check
for full seat contact which is indicated by
a grey surface all around the valve face
where the bluing has been rubbed away.

——
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After all work has been performed on the
valve and valve seat and all head parts
have been assembled, check for proper
valve/valve seat sealing by pouring sol-
vent into each of the intake ports, then
the exhaust ports. There should be no
leakage past the seat, If fluid leaks,
disassemble and continue to lap with fine
lapping compound. Clean all parts
thoroughly; reassemble and check again
with solvent. Repeat this procedure as
often as necessary to obtain a satisfactory
seal.

Valve springs

This engine uses two springs of different sizes
to prevent valve float or surging. The valve
spring specifications show the basic value
characteristics.
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Even though the spring is constructed of
durable spring steel, it gradually loses
some of its tension. This is evidenced by
a gradual shortening of free length. Use
a vernier caliper to measure spring free
length. If the free length of any spring has
decreased more than 2 mm (0.080 in) from
its specification, replace it.

Another symptom of spring fatigue is in-
sufficient spring pressure. This can be
checked with a valve-spring-compression-
rate gauge. Test each spring individual-
ly. Place a spring in the gauge and note
the spring pressure when the spring is
compressed to the installed length (valve
closed). If the pressure does not equal the
specified value, replace the spring.

Valve spring specifications

e EE—— — —_—
— |

Inner spring

33.9 mm
(1.57 inl

349 mm
[1.37 in)

Quter spring |

43.6 mm |
[ {1.72 in)

Installed langth
Ivalve closed)

Installed pressure

Free length

37.1 mm
(1.46 in)

18.7-21.9 kg 85~11.1 kg

{valve closed) (41,23 ~ 48.28 Ib) | (20,94 ~ 24.47 Ib)
: S S A =]
Allowable tilt {2.6% or 1.9 mm | 2.5 or 1.7 mm

from wvertical I {0.075 in| [ 10.087 in)




Valve installation

RETAINERS —
COLLAR— ~&

1. Lubricate the valve stem and the oil seal
with a high-quality molybdenum disulfide
motor oil or molyodenum disulfide grease.

2. Insert the valve in the cylinder head, and
install the oil seal. Carefully fit the oil seal
over the valve stem and push it into posi-
tion on top of the valve guide.

3. Install the spring seat, and install both
valve springs.

NOTE:
All wvalve springs must be installed with the
larger pitch upward as shown.

LARGER PITCH
T

o

4. Install the collar. Be sure it is properly
seated on the valve springs.

5. Install the valve spring compressor, and
compress the springs.

6. Install the valve retainers. Be sure the re-
tainers properly engage the valve stem.

7. Carefully remove the valve spring com-
pressor.,

WARNING:

Proceed slowly. If a retainer has not been
properly installed, it could be ejected from
the cylinder head.

8. Gently tap the end of the valve stem with
a plastic mallet. This will ensure that the
retainers are properly seated in the collar.

Rocker Arms and Rocker Arm Shafts

1. The rocker arm usually wears at two loca-
tions: at the rocker shaft hole and at the
cam-lobe-contact surface. Check these
areas for signs of unusual wear,

2. Measure the rocker arm inside diameter.
If it exceeds specification, replace the
rocker arm.

Maximum inside diameter;
14.05 mm (0.553 in)

3. Measure the outside diameter of the
rocker arm shaft. If it is less than the
specified value, replace the rocker arm.

Minimum outside diameter: .l
13.95 mm (0.549 in) J

4. Calculate the clearance by subtracting the
rocker-arm-shaft outside diameter from
the rocker-arm inside diameter. If this
clearance is greater than 0.1 mm (0.0039
in] replace either or both parts as
Necessary,

I —



5. The rocker arm shaft has been hardened:
it should not wear excessively. If a groove
can be felt in the bearing surface or if the
shaft shows a bue discoloration, the shaft
should be replaced and the lubrication
system checked.

Camshafts, Cylinder Head Assembly and
Cam Sprockets

Camshaft

The cam lobe metal surface may have a blue
discoloration due to excessive friction. The
metal surface could also start to flake off or
become pitted.

1. If any of the above wear conditions are
readily visible, the camshaft should be
replaced.

2. Even though the cam lobe surface ap-
pears to be in satisfactory condition, the
lobes should be measured with a microm-
eter. Cam lobe wear can occur without
scarring the surface. If this wear exceeds
the wear limit, valve timing and lift are af-
fected. Replace the camshaft if wear ex-
ceeds the limit.

Wear limit | A : B
| sessmm | 32
; 03 mm
Intak

Lireecs 11,558 in) (1,261 in)
I962 mm 3215 mm

Exh 1
e | 11266 in)

Camshaft bushings

Bushings should be cleaned, dried, and the in-
ner surface visually checked for pits, rust spots,
or chatter marks. If any of these conditions ex-
ist, the bushing should be replaced.

Cylinder Head Assembly
1. Install the rocker arms through the inlet
valve cover hole and/or cam chain side
of the cylinder head, Install the rocker arm
shafts for that rocker arms. Do not install

the union bolts at this point.
NOTE:

One end of the rocker arm shaft has an inside
thread. This end must face out of the head.
You will not be able to remove the rocker arm
shaft if these threads face in.
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THREADS MUST FACE OUT

Loosen the valve adjuster on bath valves,
and install the # 1 camshaft into the rear
{#1) eylinder head. The pin on the end
of the camshaft must align with the tim-
ing mark on the cylinder head.

Install the camshaft bushing onto the
camshaft. Be sure the bushing is com-
pletely seated in the cylinder head. The
cut-out portion of the bushing must be
flush with the cylinder head. Secure the
bushing in the head with the securing
plate. Torque the securing-plate bolt to
specification, and bend the lock tab
against a nut flat.

CAUTION:

Do not cock the bushing during in-
stallation. The bushing must be
perpendicular to the camshaft during
installation.

The securing-plate bolts must be in-
stalled at the proper position as
shown in the photograph.

TIGHTENING TORQUE:

10 Nm (1.0 m- kg, 7.2 ft-Ib)

/ " \

SHDHTEFI—'-.
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Install the screw driver on to the rocker
arm shaft, and slightly turn and push the
rocker arm shaft until the securing-plate-
bolt-end fits into the slot in the rocker arm
shaft end.

P
Install the union bolt with a copper washer

onto each rocker arm shaft. Torque the
bolts to specification.

TIGHTENING TORQUE:

38 Nm (3.8 m-kg, 27 ft-lb)
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Cam Sprocket

Check the cam sprocket for wear. If any
profile has excessive wear and/or
damage, replace the cam sprocket.




Cylinder
i

Visually check the cylinder walls for scrat-
ches. If vertical scratches are evident, the
cylinder wall should be rebored or the
cylinder should be replaced.

Measure cylinder wall wear in the man-
ner as shown. |F wear is excessive, com-
pression pressure will decrease, and
engine trouble will occur. Rebore the
cylinder wall, and replace the piston and
piston rings.

Cylinder wear should be measured at
three depths by placing the measuring in-
strument parallel to and at right angles to
the crankshaft. (See the illustration.)

It the cylinder wall is worn beyond the
wear limit, it should be rebored,

— |
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'=—~—-___-__J Standard Wear limit
) 73mm 73.1mm
Cylinder bore (2.874in) {2.878in)
) 0.05 mm
Cylinder taper J - {0.002in)

Piston, Piston Rings, and Piston Pin
Piston

1.

Using the micrometer, measure the out-
side diameter of the piston at the piston
skirt. Measurement should be made at a
point 3.5 mm (0,14 in) above the bottom
edge of the piston by placing the microm-
eter parallel to and at right angles to the
piston pin.

Piston clearance:

0.035~0.056 mm {0.0014 ~0.0022 in)

Te— Size A
Standard 73.00 mm (2.874in)
Cversize 2 73.50 mm (2.894in)
Qversize 4 74.00 mm (2.913in)
2. Piston ring/ring groove fit must have cor-

rect clearance. If the piston and ring have
already been used in the engine, the ring
must be removed, the ring groove clean-
ed of carbon, then the ring should be
reinstalled. Use a feeler gauge to measure
the gap between the ring and the land.



To 0.050 ~ 0,080 mm
P (0.0020 - 0.0033 in)
; 0.030 - 0.070 mm
Side clearance 2nd 10,0012 — 0.0028 in)
Bl 0.024-0.025 mm
{0.0008 — 00310 in)

Piston ring
The oversize top and middle ring sizes are
stamped on top of the ring.

T Standard Limit
o 0.2 - 0.4mm 0.80 mm
pring (0.0079 ~0.0157in} | (0.0315in)
S ring 0.2 -0.4 mm 0.8 mm
10,0079 — 0.0157 in) i0.0315 in)
01 contraol 0.3 ~09mm
[Fiails) (0.011B~ 0.0354in] -

0.50 mm {0.01597 in)

1.00mm (0.0394 in}

Owersize 2

Owversize 4

The expander spacer of the bottom ring (oil
control ring) is color-coded to identify sizes.
The color mark is painted on the expander
spacer.

Size Color
Owversize 2 Blue
Owversize 4 Yeliow

1. Measure the end gap of each piston ring.
Insert a ring into the eylinder, and push
it approximately 20 mm (0.8 in) into the
cylinder. Push the ring with the piston
crown so the ring will be at a right angle
to the cylinder bore.

2. Measure the ring end gap with a feeler
gauge. If the end gap exceeds tolerance,
replace the whole set of rings.

NOTE:
You cannot measure the end gap on the ex-
pander spacer of the oil control ring. If the oil-
control-ring rails show excessive gap, replace
all three rings.

Piston pin

1. Lightly oil the piston pin, and install it in
the small end of the connecting rod.

2. Check the free play. There should be no
noticeable vertical play. If any free play
exists, check the connecting rod for wear,
Replace the pin and connecting rod as
required.

3. Insert the piston pin in the piston, and
check the free play. There should be no
noticeable free play when the pin is in
place in the piston. I the piston pin is
loose, replace the pin and/or the piston
as required.

o
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Crankcase
1. Thoroughly wash the case halves in a mild
solvent.

2. Clean all gasket mating surfaces and
crankcase mating surfaces thoroughly.

3. Visually inspect the case halves for any
cracks, road damage, etc. Replace the
crankcase as requied.

4. Check the oil-celivery passage for signs
of blockage.

Bearings and Oil Seals

1, il seal

1. After cleaning and lubricating the ball
bearings, rotate the inner race with a
finger. If rough spots are noticed, replace
the ball bearing(s).

2. Check the needle bearing for damage. If
damaged, replace it.

3. Check the oil seal lips for damage or wear.
Replace as required.

4. If bearings have been removed, check
their seats for signs of damage (such as
the bearing spinning in the seat, etc.)

Remowal
1. Pry oil sealls) out of place with a screw-
driver.
Replace all oil seals when overhauling the
engine.
NOTE:

Place a piece of wood under the screwdriver
to prevent damage to the case.

2. Drive out the bearingls) with the ap-
propriate special tool,
NOTE:
Bearing(s} are most easily removed or install-
ed if the cases are first heated to approximately
959 ~ 125°C (205° ~ 257°F). Bring the case up
to proper temperature slowly. Use an oven.

Crankshaft and Connecting Rod
Cam drive sprockets
1. Check the cam drive sprockets for wear,
If any profile has excessive wear and/or
damage, replace the crankshaft.




Crankshaft runout
1. Support the crarkshaft at both ends on
V-blocks. Rotate the crankshaft in the V-
blocks, and measure the runout at the
main bearing journals. Use a dial gauge.
2. If runout exceeds the specification,
replace the crankshaft.

Maximum crankshaft runout:

0.02 mm (0.0008 in)

Crankshaft main bearings (Main bearing)

Visually check the main bearings. If the bear-
ing surface is burned, flaked, rough, scratch-
ed, or worn, the bearings should be replaced.

NOTE:
If either of the right- ar left-side main bearings
is worn or scratched, both bearings should be
replaced as a set.

Crankshaft bearing clearance

1. Thoroughly clean all parts.

2. Measure the wear of each main bearing
journal at two places, and if wear is more
than the specified limit, replace the
crankshaft.

| Crankshaft wear limit:
44,958 mm {1.767 in)

3. Measure the inner diameter of the main
bearing at two places, and calculate the
oil clearance. If the oil clearance exceeds
tolerance, replace both main bearings.

Oil clearance:
0.020 ~0.052 mm {0.0008 ~ 0.0020 in)

Oil clearance =crankshaft journal outside
diameter — main bearings inside diameter.

CAUTION:

On the journal, the larger measurement is
used as a basis for calculation of the oil
clearance, and on the main bearing, the
smaller value is used.

Main bearing removal and installation

MOTE:
To remove or force-fit the main bearings, be
gure to use the special tool set and a hydraulic
press.

& i

1. Plain bearing driverfinstaller 2. Handka

1. As shown in the photo, set the special
tool set, and using a hydraulic press, pull
the main bearing out to the outside of the
crankcase.
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1. Special tool 2. Crankcase 3. Hydraulic press

4. Main bearing

2. Clean the counterbore in the crankcase
where the main bearing is fitted, and
measure the diameter of the counterbore.
By referring to the table below, choose
the proper over-size main bearing.

The diameter of counterbore should be
measurad at two places, and the average
of the two measurements should be used
to choose the bearing.

_DIEII"I"IB'EEF of countarbore Color e
in crankcase
43000 - 43,010 mm
11,9291 ~ 1.9295 in} BLEE
459,071 = 43.020 mm
(71,9296 — 1.9299 in) ; BHEEN

NOTE:

If the diameter of the counterbore in the crank-
case exceeds 49.020 mm {1.9299 in), the crank-
case should be replaced with a new one. The
new crankcase is already fitted with main bear-
ings, and their inside diameters are normally
45.000~45.012 mm (1.77147 ~1.7721 in).

3. As shown in the photo, fit an over-size
bearing over the special tool.

1. Special tool 2. Main bearing

NOTE:

As shown in the photo, fit the key vertically
to the bearing, and align the straight cutaway
of the plate (special toal) with the key, then
grip the bearing with the tool set,

4. Align the key with the keyway in the
crankcase, and using a hydraulic press,
force-fit the bearing.

= TR B
5. Remove the special tool set and make
sure the bearing is in place.
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1. Main bearing

Connecting rod bearings

Check the bearings. If the inner or outer sur-
face is burned, flaked, rough, scratched, or
worn, the bearings should be replaced.
Connecting-rod-bearing clearance

1. Thoroughly clean all parts.

2. Install the connecting rod bearing upper
half into the connecting rod.

3. Place Plastigage™ on the crankpin.

4. Install the rod bearing lower half in the
connecting rod cap, and install the rod
cap onto the crankshaft.

5. Apply molybdenum disulfide grease to the
bolt threads, and torque both ends of the
rod cap evenly. Do not move the connec-
ting rod until the clearance check is
completed.

CAUTION:

When tightening the rod cap. apply con-
tinuous torque between 32 Nm (3.2 m - kg,
23 ft-I1b) and 36 Nm (3.6 m - kg, 25 ft-Ib).
Once you reach 32 Nm (3.2 m - kg, 23 ft - Ib)
of torque, DO NOT STOP tightening until
final torque is reached. If tightening is in-
terrupted between 32 Nm (3.2 m- kg, 23
ft-1b) and 36 Nm (3.6 m-kg, 25 ft-1b),
loosen the nut to less than 32 Nm (3.2
m - kg, 23 ft- Ib) and start again. Tighten to
full-torque specification without pausing.

TIGHTENING TORQUE: |
36 Nm (3.6 m-kg, 25 ft-Ib) J

Carefully remova the connecting rod cap,
and measure the width of the Plas-
tigage™
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Connecting-rod-bearing clearance:
0.026 —0.050 mm (0.001 -0.002 in)

Connecting rod bearing selection
The numbers used to indicate the crankpin size
are stamped on the L.H. crank web.

The connecting rod numbers are stamped in
nk on the rod.

Proper bearing selection is made by subtrac-
ting the crankpin number from the rod size
number. Use the color code to choose the pro-
per bearing.




Example:
Rod Nao. - Crankpin No.
= Bearing No.
4-1=3

No. 3 bearing is brown. Use brown bearing
inserts,

Bearing color code
i Mo, 1 o Blue )
 Ne.2 Black
Mo, 3 Brown
i Mo, 4 Green
Oil Pump

1. Measure the rotor width on both trochoid
gears. If the measurement exceeds
specification, replace the pump.

Rotor width:
Crankshaft pump: 6 mm (0.236 in)
Transmission pamp: 4 mm (0.157 in)

Measure the clearance between the rotor
and housing. Replace the pump assembly
if the clearance exceeds specifications.

Inner—Quter clearance:
0.12 mm (0.00£7 in) or less

INNER ROTOR QUTER ROTOR

Primary Drive

The drive gear is mounted on the crankshaft;
the driven gear is mounted on the transmission
main axle and integrated with the clutch
assembly,
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Prirnary reduction ratio

Mo. of teeth

Ratic
Drive

36

Driven

1.544

0

1. Check the drive gear and the driven gear
for obvious signs of wear or damage from
foreign material within the primary case.

2, If the primary drive is excessively noisy
during operation, replace both the drive
and the driven gears.

Clutch

Clutch housing
1. Check the dogs on the clutch housing.

Look for cracks and signs of galling on the
edges. If damage is moderate, deburr; if
savere, replace the clutch housing.

NOTE:

Galling on the clutch plate splines will cause

erratic operation.

2. Check the clutch housing bearing for
damage. |f damaged, replace the bearing.

Clutch boss

The clutch boss contains a built-in damper
beneath the first clutch plate (clutch plate 2).
It is not normally necessary to remove the
circlip and disassemble the built-in damper
unless there is serious clutch chattering.

1. Check the splines on the clutch boss for
galling. If damage is slight to moderate,
deburr; if it is severe, replace the clutch
boss.



NOTE:

Galling on clutch plate splines will cause erratic
operation.

Friction and clutch plates
1. Check the clutch plates and friction plates
for heat damace. Measure the friction
plate thickness at 3 or 4 points. Measure
the clutch plates for warpage with a feeler
gauge and surfece plate. Replace clutch
plates or beyond the wear limit.

Clutch actuating mechanism

o &
_"L 'f’ﬁ. '::'.. B j g i
(L} .* arr ©°F
1. Push rod g1 2. D-ring 3. Washer

1. Check the short push rod # 1 for wear or
damage. Replace if damaged.

2. Check the O-ring in the short push rod #1
for damage. Replace if damaged.

3. Roll the long push rod on the V-blocks,
and check for bends. If any bend is found,
replace the push rod.

| Bend limit: 0.5 mm (0.02 in)

Standard Waar limit
Friction plate 28~3.1mm 1.5~ 1.7 mm
thickness (0,114 ~ 0,122 in) | (0,059 = 0,087 in)
Clutch plate _ 0.2 mm
warp limit {0.008in)
Fy II‘
i . ey

Clutch springs
1. Measure the clutch spring free length.
Replace the springs as a set if any is less
than the minimum free length.

Clutch spring minimum lergth:
38.5 mm (1.516 in)

B .




Transmission 5. Check the shift cam dowel and side plate

1. Inspect each shift fork for signs of gall- for looseness, damage, or wear, Replace
ing on the gear contact surfaces. Check as required.
for bending. Make sure each fork slides 6. Check the shift-cam stopper plate, circlip,
freely on its guide bar. and stopper for wear. Replace as required.

7. Carefully inspect each gear. Look for signs
of obvious heat damage (blue discolora-
tion). Check the gear teeth for signs of
pitting, galling, or other extreme wear.
Replace as required.

8. Check to see that each gear moves free-
Iy on its shaft.

9. Check to see that all washers and clips are
properly installed and undamaged.
Replace bent or loose clips and bent
washers,

10. Check to see that each gear properly
engages its counterpart on the shaft.
Check the mating dogs for rounded
edges, cracks, or missing portions.
Replace as required.

2. Roll the guide bar across a surface place.
If the bar is bent, replace it.

3. Check the shift cam grooves for signs of
wear or damage. If any profile has ex-
cessive wear and,/ or damage, replace the
cam.

11. Check the transmission shafts using a
centering device and dial gauge. If any
shaft is bent beyond specified limit,
replace the shaft.

4. Check the cam followears on sach shift
fork for wear. Check the ends that ride
in the grooves in the shift cam. If they are
worn or damaged, replace the shift fork.

Maximum runout: 0.06 mm (0.0024 in)

2 DlAL GAUGE
E |
DRIVE AXLE
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12. When replacing the main axle or pinions,

take the following steps:

15T PINION (14T} BEARING

{BE004)

4TH PINION (24T)

WASHER
CIRCLIP
IR0 PINIOM (24T} {307)
1. 2ndd pinicn 2. Sth pinicn 3. 3rd pinion
4, 4th pmion

a. Apply molybdenum oil to the 4th and 5th
pinion bosses.

b. Using a hydraulic press, force-fit the 2nd
pinion to the position specified below.

——ﬁ’ﬁ_r_ﬁéj—_\_ —

_:‘E?L’”@jr —

k
|
|
[
j=——10%.1 mm {4,059 |n)

c. Afterinstalling the pinions onto the main
axle, make sure the 4th and 5th pinions
turn freely around the main axle.
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Starter Drives
Electric starter clutch and gears
1. Check the surface of the idle gear #2 for
pitting or other damage. If severe, replace
the gear.

1 ldle gear #2 2. Electric starter clutch

2. Check the spring caps and the springs for
deformation or damage. If severe, replace
as necessary,

3. Check the starter clutch bolt (Allen screw)
for looseness. If loose, remove the boit
and replace with a new bolt. Apply
Loctite® to threads and tighten to
specified torque. Clinch the end of the
bolts,

I Starter clutch bolt tightening torque:
I 20 Nm (2.0 m- kg, 14 ft- Ib)




ENGINE ASSEMBLY AND Bearings and oil seal

ADJUSTMENT 1

Important Information
Gaskets and seals
1. All gaskets and seals should be replaced
when an engineis overhauled. All gasket
surfaces and oil seal lips must be cleaned.
2. Properly oil all mating parts and bearings

Install the bearingls) and oil seal(s) with
their manufacturer’s marks or numbers
facing outward. (In other words, the
stamped letters must be on the side ex-
posed to view.) When installing oil seal(s),
apply a light coating of lightweight lithium
base grease to the seal lipsis). When in-
stalling bearings liberally oil the bearings.

during reassembly.
Circlips

1. All circlips should be inspected carefully
before reassembly. Always replace piston
pin clips after one use. Replace distorted
circlips.
When installing a circlip, make sure that
the sharp edged corner is positioned op-
posite to the thrust it receives. See the
sectional view below.

BEARING

>
/f / KA’{;’;;Z

7
SHARP EDGED CORMNER

CIRCLIP

"___,,-"'
SHAFT

OIL SEAL

T
S

NN

Lock washers/plates and cotter pins
1. All lock washers/plates and cotter pins
must be replaced when they are remov-
ed. Lock tab(s) should be bent along the
bolt or nut flat(s) after the bolt or nut has
been properly tightened.

LOCK WASHER OR
LOCEK PLATE

331
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CHAPTER 4.

CARBURETION
CARBURETOR

JET NEEDLE
DIAPHRAGM

VACUUM PISTON

-]
MEEDLE JETj

SYNCHRONIZING—
SCREW

PILOT SCREW
|

FUEL

PUMP —

%
ASSEMBLY
L SQ :}%6@3

__ FUEL PASSAGE
“HOUSING

COASTING
ENRICHER

MAIN JET

|
ﬁ é é\ STARTER JET =2

THROTTLE STOP SCREW

Specification

Main jit Jet neadla Starter jet Filot screwe | Float valve seat I Enaing idle spead
. { s — — e + I L Pl =3 i ST o L =
1 4
Front # 140 #2504 ey R0 Preset @20
1GS2) #0.8 | 1,200 r/min
Rear #1365 2502 : [ f !

4-1

I S——pp—



IHNLNIN ==

. uqilﬂ......mlu =
............  — b \\N.\.V.._.d.mm ANTEN

——
=i
‘#f

DMIHES

13r 31033N

=)
.

|
NOLSId WNNOYA _
|

37033N 13r

L#

A3 Hiv 10714

Z# 13r HiY 10714

MBIA UDIII8G

4-2



Specifications

Front Rear
Main jet #140 #135 |
Jet nesdle #6504 : #5602 N
(351} #40 * I
Starter jet -
(G52 #0.8 -
Filot scraw Preset = |
Float valve seat a2.0 a2.0
Engire idle s-peed- l 1,200 r/min

WARNING:

The pilot screw settings are adjusted for
maximum performance at the factory with
special equipment. DO NOT attempt to
change these settings. If all other engine
systems are functioning correctly, any
changes will decrease performance and
cause increased exhaust emissions.

Disassembly

1. Remove the two starter link securing
screws, and remove the starter link and
starter levers from the carburetors,

43

2. Remove the upper bracket securing
screws and remove the upper bracket
with fuel pump.

1. Upper bracket 2. Fuol pump

3. Remove the lower brackets from the car-
buretors and separate the carburetors.

1. Lawer brackat

MNOTE:
\When you separate the carburetors, the small
spring may fall out. This spring is connecting
the both throttle levers. Do not lose this spring.




4. Remove the vacuum chamber cover, and
remove the spring, O-ring, and dia-
phragm. The vacuum piston will come out
with the diaphregm.

NOTE:

Mote the position of the tab on the diaphragm.
This tab must be placed in the recess in the
carburetor body during reassembly.

1. O-ring

5. Remove the starter plunger from the car-
buretor body.

6. Remove the coasting enricher cover, and
remove the spring and diaphragm.

1. Coasting enricher

7. Remove the float chamber cover from the
carburetor body.

8. Remowve the float, and remove the float
needle valve. Be careful not to close the
float valve which is under the float arm.

3. Remove the needle jet securing screw
from the fuel passage housing. Remove
the needle jet toward the vacuum piston.

1. Screw 2. Fusl passage housing
g T

1. Nesdle jet




10. Remove the fuel passage housing from
the carburetor body.

11. Remove the rukbber caps, jets, and main
bleed pipe as nacessary.

5. Inspect the jet needle for bends or wear.
It the needle is bent or severely worn,
replace it.

6. Inspect the coasting enricher diaphragm.
If it is torn, replace it.

7. Check the O-rings for damage. Replace

Inspection them if damaged.

1. Examine the carburetor body and fuel
passages. If they are contaminated, wash
the carburetor in a petroleumbased sol-
vent. Do not use any caustic carburetor
cleaning solutions. Blow out all passages
and jets with compressed air.

2. Examine the cordition of the floats. If the
floats are damaged, they should be
replaced.

3. Inspect the float needle valve for wear or
contamination. Replace the float needle
valve,

1. Main jet 2. Pilot et 3. Main bleed pipe

8. Check the fuel passage housing and
starter plunger housing gaskets for
damage. Replace the gasket(s) if
damaged.

9. Inspect the starter plunaer. If it is worn
or damaged, replace it.

4. Inspect the vacuum piston and rubber

diaphragm. If the piston is scratched or e s 1 a
the diaphragm is torn, the assembly must
be replaced.
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Assembly
1. To assemble the carburetors, reverse the
disassembly procedures. Pay close atten-
tion to the installation of the vacuum
piston diaphragm and the location of each
jet.

PIPE ROUTING:
Y.L.C.5. CHAMBER

¥.L.C.5. PIPE

@ FUEL PUMP FUEL COCK @

AlR VENT PIPE RETURN PIPE

FRONT CYLINDER
¥.1.C.5. CHAMBER

Adjustmeant MAIN BODY
Fuel level li
NOTE: T
Before checking the fuel level, place the motor- T —J,.tu mim 10.47 inl
cycle on a level surface, I "' _@,.,_ﬁ;j_r
1. Place the motorcycle on the centerstand. ! =
Connect the fuel level gauge or a vinyl MAHK |
tube, 6 mm (0.24 in) inside diameter, to H——FUEL LEVEL GAUGE
the float bowl nozzle on the carburetor.
2. As shown above, hold the fuel level gauge

vertically, and loosen the front or rear car-
buretor drain screw.

3. Set the fuel cock to “ON" and start the
engine. Stop it after a few minutes,

4. Check the fuel level. It should be within
the specified range.

Fuel level: ‘
1241 mm (0.47 £0.04 in)
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5. If the fuel level is not within specification,
remove the carburetors, and check the
fuel valve and float assembly.

6. If no damage is found in these parts, ad-
just the float level by slightly bending the
tang on the float. Recheck the fuel level.

D
/,/'
1. Tang

7. Repeat the procedure for the other

COASTING ENRICHER

This model is eqipped with an afterburning pro-
tection device (coasting enricher).

Afterburning is a phenomenon typical of the
internal combustion engine. If throttle is
precipitously closed on an engine revolving at
high speed, a large amount of air mixed fuel
spurts out of the pilot outlet (P.O.), resulting
in incomplete burning in the combustion
chamber. Such unburned elements are expell-
ed together with exhaust gases and build up
in the exhaust pipe or muffler, These elements,
accumulated to the point of being inflammable,
suddenly gets ignited and burned in contact
with expelled gases of high temperature,
This phenomenon is refferred to “afterburn-
ing”, which is basically accompanied with a
loud explosive sound.

carburetor,
PILOT AIR JET
AIN AIR JET
P s
S
et | '
|
[ ]
L1
L
[N
Ll
P
|
!
il
1 I
2
Pl : i
el
I ; :
iy
1!
ol
!I 1!
a1l
] 1
Ly M
I'. 1 :‘.,“_"J'
I ]
i 1}
i
<= AR .'E Ly
I
'l THROTTLE VALVE  PILOT OUTLET !
< MIXTURE |, |
1! i
I [}
e gL L St tettet et T :::::.—:.—::::.ﬂg
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Operation

In the illustration, the air valve is pulled up by
the negative pressure developed as the result
of the sudden closing of the throttle valve.
Thus, the enricher air passage is closed at the
air valve seat and the air which flows into the
pilot air passage is stopped, enabling only the
air from the slow air jet to flow into the pilot
air passage.

This makes the air-fuel mixture flow to the pilot
outlet and bypass port now relatively richer,

MEGATIVE PRESSURE
DI\A PHRAGM
SPRING

R /\I'AL\-I'E SEAT

_‘_.-"

NORMAL GONDITION

THROTTLE VALVE IS SUDDENLY CLOSED

Maintenance

Each individual spring is rigorously tested for
its preload and therefore must not be broken
down or adjusted in any way. If an afterburn-
ing sound is heard during normal riding, clean
the pilot air jet, pilot jet, and bypass port by
blowing air into them.
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FUEL PUMP

Qperation

The fuel pump diaphragm is operated by varia-
tions in the pressure in the carburetor joint and
thus produces a pumping action that pumps
fuel from the fuel tank to the carburetor.

Disassembly

GASKET

FUEL PUMP
ASSEMBLY

1. Remove the Y.l.C.S. chamber from the
fuel pump.

2. Remove the fuel pump from the car-
buretor upper bracket,

3. Remove the six screws, and remove the
fuel pump covers, gaskets, diaphragms,
and valves from the fuel pump body.

NOTE:
\lote the position of the tab on the gaskets.
This tab must be placed in the recess in the
fuel pump body during reassembly.




Inspection

1. Examine the fuel pump body and fuel
passage. If they are contaminated, wash
the fuel pump body in a petroleum-based
solvent. Blow out all passages with com-
pressed air.

2. Inspect the fuel pump diaghragm, valve,
and gasket for damage. ¥ damaged,
replace these components as a set.

NOTE:

As shown below, a gap of 0.126 mm (0.005 in)
is provided between the valve seat and the fuel
pump body on both inlet and outlet valves.

FUEL PUMP
BODY

0.125 mm (0.005 in)

ST

i i "
0.125 rrirnI (0.5 i)
INLET VALVE DUTLET VALVE
Assembly
1. Install the valves into the fuel pump body
as shown,

2. Install the diaphragm, gaskets and covers
onto the fuel pump body. Tighten the
screws to specification,

TIGHTENING TORQUE:
3 Nm (0.3 m-kg, 2.2 ft- b}

Avoid tightening the screws too hard, or
the gasket could be deformed or broken.

3. Install the fuel pump assembly to the car-
buretor upper bracket, and connect the
fuel and vacuum lines.




AIR CLEANER AND CRANKCASE VENTILATION SYSTEM

—~&IR CLEANER
Gy \jﬁ.\\\? \\.\“\
o
{;"ﬁ ﬁ'a E Ny == BLOW-BY GAS
3 <— FRESH AIR

¥ CARBURETOR
i __
: A
[}

A

/
{

ff”"'

SECTION A-A

Refer to Chapter 2 for the air cleaner maintenance.
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CHAPTER 5.
CHASSIS

FRONT WHEEL

Removal
1. Place the motoreycle on its centerstand,
2. Remove the cotter pin and wheel axle nut.

F

1. Pinch bolt

5. HRemove the axle shaft and the front
wheel, In this case, make sure the motor-
cycle is properly supported.

NOTE:
Do not depress the brake lever when the wheel
is off the motorcycle as the brake pads will be
forced shut.

Front Axle Inspection

Remove any corrosion from the axle with fine
emery cloth. Place the axle on a surface plate,
and check for bends. If bent, replace the axle.
Do not attempt to straighten a bent axle.

Front Wheel Inspection

This motorcycle is equipped with aluminum
wheels designed to be compatible with either
tube or tubeless tires.

WARNING:

Do not attempt to use tubeless tires on a
wheel designed for use only with tube-
type tires. Tire failure and personal injury
may result from sudden deflation.

l Tube-type wheel — Tube-type
Tires only
Tubeless-type wheel = Tube-type or

Tubeless tires
WARMING:

When using tube-type tires, be sure to in-
stall the proper tube also.




Refer to the Tubeless Tire and Aluminum
Wheel Manual for proper tubeless and
aluminum wheel service.

1. Check for cracks, bends, or warpage of
the wheels. If a wheel is deformed or
cracked, it must be replaced.

2. Check wheel run-out. If the deflection ex-
ceeds the tolerance below, check the
wheel bearings or replace the wheel as
required.

Him run-out limits:
Verticalr 2 mm (0.079 in)
‘ Lateral: 2 mm (0.079 in)

3. Check the wheel balance. Rotate the
wheel lightly several times and note where
the wheel comes to rest. If the wheel is
not statically balanced, it will come to rest
at the same point each time. Install an ap-
propriate balance weight at the lightest
point {at top).

MNOTE:

The wheel should be balanced with the brake
disc installed.

4. After installing a tire, ride conservatively
to allow the tire to seat itself properly on
the rim. Failure to allow proper seating
may cause tire failure, resulting damage
to the motorcycle and injury to the rider.

5. After repairing ar replacing a tire, check
to be sure the valve-stern locknut is
securely fastened. If not, torque it as
specified.

TIGHTENING TORQUE:

2 Nm (0.2 m- kg, 1.4 ft-Ib)

Replacing the Wheel Bearings
If the bearings allow pay in the wheel hub or
if the wheel does not turn smoothly, replace
the bearings as follows:

1. Clean the outside of the wheel hub.
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2. Drive the bearing out by pushing the
spacer aside and tapping around the
perimeter of the bearing inner race with
a soft metal drift punch and hammer. The
spacer “floats” between the bearings.
Both bearings can be removed in this
manner.

WARNING:

Eye protection is recommended when us-
ing striking tools.

3. To install the wheel bearing, reverse the
above sequence. Use a socket that mat-
ches the outside diameter of the race of
the bearing to drive in the bearing.

Do not strike the center race or balls of the
bearing. Contact should be made only
with the outer race.

installing the Front Wheel
When installing the front wheel, reverse the
removal procedure. Note the following points:
1. Lightly grease the lips of the front wheel
oil seals and the gear teeth of the
speedometer drive and driven gears. Use
lightweight lithium base grease.
2. Install the speedometer-cable-holder
securing bolt.
3. Make sure the projecting portion (torque
stopper) of the speedometer housing is
positioned correctly.

1. Torgue stopper




4. Tighten the axle nut and install a new cot-
ter pin,

TIGHTENING TORQUE:
1056 Nm (10.5 m - kg, 75 ft-Ib)

&

Install the front fender.

6. Before tightening the pinch bolt, com-
press the front forks several times to
check for proper fork operation.

7. Tighten the axle pinch bolt and a new cot-

ter pin.

TIGHTENING TORQUE:
20 Nm (2.0 m-kg, 14 ft-1b)

WARNING:

Always use a new cotter pin on the axle
nut.

REAR WHEEL

Removal

1. Place the motorcycle on its centerstand,

2. Remove the tension bar and the brake rod
from the brake shoe plate. The tension bar
can be removed by removing the cotter
pin and nut from the tension bar bolt. The
brake rod can be removed by removing
the adjuster,

2_ Brake rod

1. Adjuster 3. Tension bar

3. Remove the axle nut cotter pin and axle
nut. Discard the old pin.
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4. Loosen the rear axle pinch bolt and pull
out the rear axle.

5. Move the wheel to the right side to
separate it from the final gear case and
remove the rear wheel,

Checking Brake Shoe Wear
1. Check the brake linings for damage and
wear. If the thickness is less than the
specified value, replace the brake shoe as
a set.



MEASURING POINT

Wear limit: 2 mm (0.08 in)

2. Remove any glezing from the brake shoes
with coarse sandpaper.

Brake Drum

Oil or scratches on the inner surface of the
brake drum will impair braking performance or
result in abnormal noises. Remove oil by wip-
ing the brake drum with a rag soaked in lac-
quer thinner or solvent. Remove scratches by
lightly and evenly polshing the brake drum with
emery cloth,

Brake Shoe Plate
Remove the camshatt, and grease it. If the cam
face is worn, replace the camshaft.

NOTE:

Before removing the cam lever, put alignment
marks on the cam lever and camshaft to in-
dicate their relative positions for easy assembly.

Rear Axle Inspection
Refer to "'Front Axle Inspection” on page 5-1.

Replaceing the Wheel Bearings
Rear wheel bearing replacement is similar to
the procedure for the front wheel bearings.

Rear Wheel Inspection
See "Front Wheel Inspection” on page 5-1.

Installing the Rear Wheel
1. Install the spacer in the final drive coupl-
ing as shown in the photograph.
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Lightly grease the lips of the rear wheel
oil seals.

3. Install the wheel assembly and axle.

NOTE:
When installing the rear wheel, be sure the
splines on the wheel hub fit into the final gear
case. Lightly apply grease to the gear teeth.

WARNING:

Always use a new cotter pin on the axle
nut.

TIGHTENING TORQUE:
Axle nut:
105 Nm (10.5 m - kg, 75 ft-Ib)
Axle pinch bolt:
6 Nm (0.6 m-kg, 4.3 ft-Ib)




FRONT BRAKE
CAUTION:

Disc brake components rarely require
disassembly. Do not disassemble com-
ponents unless absolutely necessary. If
any hydraulic connection in the system is
opened, the entire system should be
disassembled, drained, cleaned, and then
properly filled and bled upon reassembly.
Do not use solvents on brake internal com-
ponents. Solvents will cause seals to swell
and distort. Use only clean brake fluid for
cleaning. Use care with brake fluid. Brake
fluid can injure your eyes, and it will
damage painted surfaces and plastic parts.

Brake Pad Replacement
It is not necessary to disassemble the brake
caliper and brake hose to replace the brake
pads.
1. Remove the retaining bolt from the caliper
cylinder. Then remove the pads and pad
shim,

2. Install the new brake pads. Replace the
following parts if pad replacement is

reguired.
* Pads

Pad shim

Pad retaining pin
MNOTE:

Replace the pads as a set if either is found to
be worn to the wear limit.

Pad wear limit:
0.8 mm (0.032 in}
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WEAR INDICATOR

j __________ WEAR LIMIT
=TT |

| I '

3. Tighten the pad retaining bolt to specifi-
cation.

TIGHTENING BOLT:
23 Nm (2.3 m-kg, 17 ft-1b} ‘

Caliper Disassembly

| [23 Nm (2.3 m - kg, 17 ft- b))
BLEED SCREW

REPLACE
AS A BET

(>,
&

1. Remove the brake hose from the caliper.
Allow the caliper assembly to drain into
a container,

2. Place the open hose end into the con-
tainer and pump the oid fluid out of the
master cylinder,

3. Remove the retaining spring, retaining

bolt, shim and the pads.

Remove the caliper cylinder securing bolts

from the front fork.

5. Carefully force the piston out of the caliper
cylinder with compressed air. Never try
to pry out the piston.

Cover the piston with a rag. Use care so
that the piston does not cause injury as it
is expelled from the cylinder.

6. Remove the piston seals,




Master Cylinder Disassembly
1. Remove the brake light switch,

2. Remove the brake hose.

3. Remove the brake lever and spring.

4. Remove the master cylinder from the
handlebar. Remove the cap, and drain the
remaining fluid.

Remove the master cylinder dust boot.
6. Remove the snap ring.

=

MASTER CYLINDER KIT

Brake Inspection and Repair

Recommended brake component
Replacement schedule:
Brake pads: As required
Piston seal, dust seal:
Every two years
Brake hoses: Every four years
Brake fluid:
Replace only when brakes are
disassembled

1. Replace the caliper piston if it is scratched.

2. Replace any brake pad that is worn
beyond limits. Always replace the brake
pads as a set.

See "Brake Pad Replacement” for a
listing of the parts to be replaced when
pads are replaced.

Wear limit: 0.8 mm {0.032 in)

WEAR INDICATOR

j WEAR LIMIT

: .

S

7. Remove the master cylinder cup assem-
bly. Note that the cylinder cups are install-
ed with the larger diameter (lips) inserted
first.
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3. Replace the piston seals if damaged.
Replace the seals every two years.

4. Inspect the master cylinder body; replace
if scratched. Clean all the passages with
new brake fluid.




5. Inspect the brake hoses. Replace the
hoses every four years or immediately if
cracked, frayed, or damaged.

6. Check for wear and deflection of the disc.
If the disc is worn beyond minimum
thickness or if deflection exceeds the
specified amount, replace the disc.

Maximum deflection:
0.15 mm (0.006 in)
Minimum disc thickness:

4.5 mm (0.18 in)

DIAL GAUGE

Brake Assembly
Caliper
All internal parts should be cleaned in new
brake fluid only. Internal parts should be
lubricated with brake fluid when installed.
Replace the following parts whenever a caliper
is disassembled;
s Piston seals
* Retaining ring
Rubber boot
Bleed screw and rubber cap

BLEED SCREW
[ Nm [0.B m-kg, 4.3 fi - Ib} |

“ “[23 Nm 2.3 m kg, 17 ft-1b}]

. Ve 4
REPLACE {h o
AS A SET {i O

o

g =

Install the piston seals and the piston.
Install the retaining spring, pads, and re-
taining bolt into the caliper cylinder. Tor-
gue the retaining bolt to specification.

TIGHTENING TORQUE:

23 Nm (2.3 m-kg, 17 ft-Ib)

Apply rubber grease to the piston seals,
caliper cylinder, and piston.

Install the caliper assembly on the front
fork. Torque the bolts to specification.

TIGHTENING TORQUE:

35 Nm (3.5 m- kg, 25 ft-lb)
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5. Attach the brake hoses.

TIGHTENING TORQUE:

26 Nm (2.6 m- kg, 19 ft- |b)




6. If the brake disc has been remaoved from
the hub or is loose, tighten the bolts, Use
new lock plates, and bend the lock tabs
against a bolt flat after the bolts are tor-
qued to specification.

TIGHTENING TORQUE: |
20 Nm (2.0 m-kg, 14 ft-Ib)

7. Reassemble the master cylinder as shown
in the illustration.

TIGHTENING TORQUE:
tall brake union bolts)
26 Nm (2.6 m-kg, 19 ft-1b}

Bleeding the brakes

WARNING:

If the brake system is disassembled or if
any brake hose has been loosened or
removed, the brake system must be bled
to remove air from the brake fluid. if the
brake fluid level is very low or brake opera-
tion is incorrect, bleed the brake system.
Failure to bleed the brake system proper-
ly can result in a dangerous loss of brak-
ing performance.

1. Add proper brake fluid to the reservair.
Install the diaphragm, being careful not
to spill or overflow the reservoir.

b8

2. Connect a clear plastic tube, 4.5 mm
(3/18 in) inside diameter, tightly to the
caliper bleed screw. Put the other end of
the tube into a container.

3. Slowly apply the brake lever several times,
Pull in the lever. Hold the lever in this “on’’
position. Loosen the bleed screw. Allow
the lever to travel slowly toward its limit.
When the limit is reached, tighten the
bleed screw. Then release the lever.

Bleed screw tightening torgue:
6 Nm (0.6 m-kg, 4.3 ft- Ib)

4. Repeat the above procedure until all air
bubbles are removed from the system.

NOTE:
If bleeding is difficult, it may be necessary to
let the brake fluid system stabilize for a few
hours. Repeat the bleeding procedure when the
tiny bubbles in the system have settled out.




FRONT FORK

c EI-RJNG_\
[20 Nm (2.0 m kg, 14 ft- b} | %\\
\@ CAP
T
CAP BOLT
COLLAR

SPRING SEAT

; "
SPRING
[20 Nm (2.0 m - kg, 14 Tt - 1b] | f‘;

OIL CAPACITY:

296 cm’' (104 Imp oz, 10.0 US oz /
OIL LEVEL: : %\
421 mm [16.6 inj d %& “DUST SEAL

CIRCLIP

TOIL SEAL

[20 Nm (2.0 m - kg. 14 ft-1b] |

fo
@ /@ . e DRAIN BOLT
TAPER

.'I. e
A TT—WASHER
SPRINDLE e
APPLY LOCTITE® (23 Nm 2.3 m -kg. 77 ft-Ibl]

Removal and Disassembly

WARNING:

Securely support the motorcycle so there
is no danger of it falling over.

1. Disconnect the speedometer cable.
Remove the brake caliper and the front
wheel. Remove the front fender.

2. Loosen the front fork pinch bolts at the
steering crown.
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3. Remove the cap and fork cap bolt from
each inner fork tube.

1. Fork cap bolt

4. Place an open container under each drain
hole. Remove the drain screw from each
outer tube.

Remove the emblem plate from the under
bracket.

1. Cap

2. Emblem plate

6. Loosen the pinch bolts on the under
bracket, and remove the forkis).
Remove the collar, spring seat, and fork
spring. Remove the cylinder securing bolt
from the bottom of the fork assembly.
Hold the damper rod with the front-fork-
cylinder holder. Remove the damper rod
assembly and inner fork tube.

7.
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8. Remove the dust seal from the outer fork
tube with a screwdriver. Be careful not to
scratch the inner fork tube surface.

o e ir.f.

1. Dust seal

9. Remove the retaining clip from the outer
fork tube, and pry out the fork seal. Be
careful not to damage the fork tube

surface.

1. Retaining clip

1. Oil seal

Inspection
1. Examine the inner fork tube. If the tube
is severely scratched or bent, it should be
replaced.

WARNING:

Do not attempt to straighten a bent fork
tube; this may dangerously weaken the
tube.




2. Inspect the outer surface of the fork seal
seat in the outer fork tube. If this surface
is damaged, replace the outer fork tube.
If itis not damaged, replace the fork seal.

3. Check the outer fork tubes for dents.
Replace the tubs if it is dented.

4. Check the free length of the springs.

Fork spring free length limit:
470.5 mm (18.562 in)

8. Pour the specified amount of fork oil into
the inner fork tube.

Fork oil capacity: i
296 cm” (10.4 Imp oz, 10.0 US oz)
Fork oil level: 421 mm (16.6 in)
(From top of inner tube fully compress-
ed without spring.)
Recommended oil:
Yamaha fork oil 10 wt or eguivalent

5. Check the O-ring on the cap bolt. If it's
damaged, replace it.

1. O-ring

Assembly

1. Make sure all components are clean
before assembly, Always install a new fork
seal. Do not reuse a seal.

2. Apply oil to the fork seal, and install the
fork seal by pressing it in with a large
socket. Install the retaining clip.

3. Install the dust seal into the outer fork
tube.

4. Install the damper rod assembly into the
inner fork tube. Hold the damper rod with
the fornt fork cylinder holder.

Put the taper spindle on the damper rod.

6. Hold the inner fork tube, and carefully in-
stall the outer fork tube over the taper
spindle.

7. Apply Loctite® (red) to the cylinder
securing bolt, and install the bolt and a
copper washer into the outer fork tube.
Torque the bolt 10 specification.

o

TIGHTENING TORQUE:
23 Nm (2.3 m-kg, 17 ft-1b)

9. Install the fork spring, spring seat, collar
and cap bolt with a new O-ring into the
inner fork tube. Finger tighten the cap
bolt.

NOTE:

The fork spring must be installed with the
smaller pitch side facing upward as shown.

SMALLER PITCH

INNER ———
FORK TUBE

LARGER PITCH

10. Install the fork into the brackets. Make the
top of the inner fork wbe level with the
top of the stesring crown.




11. Tighten the pinch bolts at the under
bracket. Torque the bolt to specification.

—

TIGHTENING TORCUE: _‘
20 Nm (2.0 m-kg, 14 ft-Ib)

12. Tighten the cap bolt to specification, use
the special tool.

TIGHTENING TORQUE:
20 Nm (2.0 m kg, 14 ft-Ib)

1. Fork cap bolt

13. Tighten the pinch bolt at the steering
crown. Torgue the bolt to specification.

TIGHTENING TORQUE:
L 20 Nm (2.0 m- kg, 14 ft-Ib}

14. Install the emblem plate onto the under
bracket.

15. To install the frant wheel, reverse the
removal procedure.
Refer to “FRONT WHEEL" on page 5-1.
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STEERING HEAD

20 Nm (2.0 m - kg, 14 f1-1bl]
g. 1

STEERING STEM BOLT
54 Nm (54 m - kg 33 ft-1b) |

\ —

=

___—RACE COVER
BALL RACE
——BALL (19 pes)

A T—BALL RACE

SO a1 mace

BALL (19 pcs)
%\ BALL RACE
STEERING SEAL

Adjustment

Refer to "'Assembly” for steering head adjust-
ment procedures.
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Removal
1. Place the motorcycle on its centerstand.

2. Remove the side covers, seat, and fuel
tank.

3. Remove the front wheel and front forks.

4. Remove the headlight lens unit, and

disconnect all wiring connectors in the
headlight shell.

1. Holding scriw

5. Remove the headlight body.

6. Disconnect the brake hose from the hose
clamp. Then remove the wireharness
guide securing bolts from the lower
bracket.
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7. Remove the headlight body bracket secur-
ing bolt and nuts. Remowve the meter
assembly and the headlight body bracket.

[

,l.'.: ! .1. Fil 3 IL.
8. Remove the steering stem bolt, and

remove the steering crown with the hand-
lebar together.

1. Stesring stem bolt

8. Support the steering stermn, and remove
the ring nut.

1. Ring nut wrench




10.

Remove the bearing cover, top bearing
race, and all of the balls from the bear-
ing. Remove the steering stem and lawer
balls,

Ball guantity {upper and lower): 19 pes.

Inspection

1.
2.

Wash the bearings in solvent.

Inspect the bearings for pitting or other
damage. Replace the bearings if pitted or
damaged. Replace the races when the
balls are replaced.

Clean and inspect the bearing races. Spin
the bearings by hand. If the bearings are
not smooth in their operation, replace
balls and races,
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Assembly

Grease the bearings and races with wheel
bearing grease.

Install the steering stem, balls, and races.
Install the ring nut. Tighten it to approx-
imately 20 Nm (2.0 m - kg, 14 ft-Ib) and
loosen it approximately 1/4 turn.
Continue assembly; reverse the disassem-
bly procedure.

When assembly is complete, check the
steering stem by turning it from lock to
lock. If there is any binding or looseness,
readjust the tightness of the steering
stem.

TIGHTENING TORQUE:

Steering crown pinch bolt:

20 Nm (2.0 m-kg, 14 ft- b}
Under bracket pinch baolt:

20 Mm (2.0 m-kg, 14 ft- b}
Steering stem bolt:

54 Nm (5.4 m-kg, 39 ft-Ib)




REAR SHOCK ABSORBER

SPRING RETAINER

SPRING

l}

)

SPRING GUIDE

Removal

1. Bemove the side covers, seat, and fuel

tank

2. Remaove the T.C.l. unit bracket and rear
frame securing bolt and nut from each
muffler bracket.

3. Remove the cotter pin from the pivot
shaft, drive out the shock absorber pivot
shaft, and discannect the shock absorber
from the swingarm.

5-16




4. Remove the shock absorber mounting
bolt, lift up the rear of the motorcycle,
and remove the shock absorber from the
frame by carefully pulling it towards the
rear of the motoreycle.

5. Compress the spring and remove the
spring seats.

NOTE:
The spring should ke compressed as little as
possible and handled with special care.

6. Remove the spring, spring guide, spring
adjuster, and demper sub-assemblies from
the shock absorber.

Inspection

Visually inspect the shock absorber for oil leaks.
If you notice any signs of an oil leak, replace
the entire shock absorber.

Notes on Disposal

Gas pressure must ke released before dispos-
ing of the shock abscrber, Todoso, drilla2 -3
mm (0.08~0.12 in} nole through the cylinder
wall at a point 10= 15 mm (0.4 ~ 0.6 in) above
the bottom of the cylinder.

10- 186 mm
0.4-0.6in}

|
@0.2-3 mm (
(0,08 -0.12 in)
e

=1

il

== ]

r—— e

CAUTION:

Always wear a proper eye protection to
prevent eye damage from escaping gas
and/or metal chips.

Installation and Adjustment
1. Toinstall the shock absorber in the motor-
cycle, reverse the removal procedures.
TIGHTENIG TORQUE;
Shock absorber mount bolt:
45 Nm (4.5 m- kg, 32 ft-Ib)

WARNING:

Always use a new cotter pin on the pivot
shaft.

2. Turn the adjuster to the standard setting
{the setting with the slot).

B Hard [ 51D | Saft
o S TN ! . !

ACpiseng 6 5 4 3 2 1

pasition

1. Stiffer 2. Softar




SWINGARM

[45 Nm (4.5 m - kg, 32 ft- Ib] |

-

PIVOT SHAFT
[ 75 Nm (7.6 m - kg. 54 ft b} ]

COVER —
THRUST WASHER —

APPLY LITHIUM BASE EREASE]

i

BEARING

WASHER

COVER

Free Play Inspection
1. RBemove the rear wheel and the shock ab-
sorber pivot shaft. Grasp the swingarm
and try to move it from side to side as
shown. There should be no noticeable
side play.

The swingarm is mounted on needle bear-
ings. Move the swingarm up and down
as shown. The swingarm should move
smoothly, without tightness, binding, or
rough spots that could indicate damag-
ed bearings.
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Removal 7. Remove the cotter pin from the swing-

1. Remove the rear wheel, seat, side covers, arm, drive out the shock absorber pivot
and fuel tank. shaft, and disconnect the shock absorber
2. Remove the final gear assembly and the from the swingarm.

dirve shaft from the swingarm.

3. Loosen the muffler clamp bolts. e

4. Remove the passenger footrests and the 8. Remove the swingarm pivot bolt, and
muffler. remove the swingarm.

5. Remove the brake rod from the brake .
arm.

6. Remove the nuts and bolts shown in the
photograph, and remove the front right-
side footrest and the right-side muffler
bracket.

Inspection and Lubrication
1. Remove the bearing caps. Inspect the
bearings for pitting or other damage.
= . Make sure that the bearings roll frealy. If
NOTE: a bearing is damaged, it should be

Be sure to disconnect the brake switch rod replaced.
from the brake pedal return spring before com-
pletly removing the right-side muffler bracket
from the frame.

e | Yir—r— APPLY LITHIUM
1. Brake switch rod | BASE GREASE
1. Cowir 2. Thrust washar 3. Bearing

5-18




NOTE:

When installing new bearings, grease them
liberally with lithium-base, waterproof wheel-
bearing grease.

2. If the inner seals of the bearing caps are
damaged, replace the bearing caps.
Examine the rubber boot for damage.

Replace it if it's damaged.

Measure the length of the bushing (A,
the thickness of each thrust washer (B,
and B:}, and the length of the swingarm
mounting bracket (C) in the lower frame
member,

Calculate the swingarm side clearance by
using the formula given below:
Side clearance = A-(B1+B:+C)

If the side clearance is not within
specification, adjust the clearance by in-
stalling a new thrust washerl(s) of ap-
propriate thickness. Recheck the side
clearance,

0.1~0.3 mm (0.004-0.012 in)

— |

Swingarm side clearance: w
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Assembly
1. Assemble the swingarm by reversing the
removal procedures. Use a new lock
washer, and torgue the swingarm pivot
bolt to specification.

TIGHTENING TORQUE:
75 Nmi7.5 m- kg, 54 ft-Ib)

WARNING:

Always use with a new cotter pin in the
pivot shaft.

CABLES AND FITTINGS

Cable Maintenance

NOTE:

See "MAINTENANCE AND LUBRICATION"
interval charts, Cable maintenance is primari-
ly concerned with preventing detericration and
providing proper lubrication to allow the cable
to move freely within its housing. Cable
removal is straight forward and uncomplicated.,
Removal is not discussed within this section.

WARNING:

Cable routing is very important. For details
of cable routing, see the "'CABLE
ROUTING" at the end of this manual. Im-
properly routed or adjusted cables may
make the motorcycle unsafe for operation.

1. Remove the cable.

2. Check for free movement of the cable
within its housing. If movement is
obstructed, check for frayed strands or
kinking of the cable. If damage is evident,
replace the cable.

To lubricate the cable, hold it in a vertical
position. Apply lubricant to the uppermost
end of the cable. Leave it in the vertical
position until the lubricant appears at the
bottom. Allow any excess to drain, and
reinstall the cable.



NOTE:

Choice of a lubricant depends upon conditions
and preferences. However, a semidrying chain
and cable lubricant will perform adequately
under most conditions.

Throttle Maintenance

1.

NOTE:

Remove the phillips head screws from the
throttle housing assembly and separate
the two halves of housing.

Disconnect the cable end from the throt-
tle grip assembly, and remove the grip
assembly,

Wash all parts in a mild solvent, and check
all contact surfaces for burrs or other
damage. (Also clean and inspect the right-
hand end of the hadlebar.)

Lubricate all contact surfaces with a light
coat of lithium-base grease and reassem-
ble,

Tighten the housing screws evenly to maintain
an even gap between the two halves.

5. Check for smooth throttle operation and

quick spring return, Make certain that the
housing does not rotate on the handlebar.
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SHAFT DRIVE

FINAL GEAR DIL:
[0.19 L {0.17 Imp qt, 0.20 US gt} |

__-O-RING

OIL SEAL

.'/
SHIM

i
BEARING

THRUST

WASHER ./DLL SEAL
GEAR LASH; BEARING
0. 1-0.2 mim

(0.504 0,008 in).

SF'FIHNG

O RING
OIL SEA!‘_\K\
COLLAR

RUBEER BOOT

BEARING

.,
BEARING

@ RETAINER ? g
& (710 Nm (11 m - kg, B0 fi- Ib)] 2000 @
" COUPLING
' ’ JOINT

RUBBER BOOT

CIRCLIP

"DRIVE
SHAFT

CIRCLIP |42 Nm (8.2 m - kg, 30 ft-Ib) |
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Troubleshooting

The following conditions may indicate damaged shaft drive components:

Symptoms

1. A pronounced hesitation or
“jerky"”” movement during accel- A,
eration, deceleration, or sus-
tained speed. {This must not be B.
confused with engine surging or
transmission characteristics.) C.

2. A'"rolling rumble” noticeable at
low speed; a high-pitched whine;
a "clunk” from a shaft drive
component or area.

3. Alocked-up condition of the D.

Possible Damaged Areas

Damage to bearings.
Improper gear lash.

Gear tooth damage.

Broken drive-shaft.

shaft drive mechanism: no power
transmitted from engine to rear E. Broken gear teeth.
wheel.
F. Seizure due to lack of lubrication.
G. Small foreign object lodged between
r moving parts.
NOTE:

Damaqge areas A, B, and C above may be extremely difficult to diagnose. The symptoms are quite
subtle and difficult to distinguish from normal motorcycle operating noise. If there is reason to believe
these components are damaged, remove the components for specific inspection.

Inspection notes:

1. During coasting, accelerating, or decel-
erating, the "rolling rumble” will increase
with rear wheel speed, not engine or
transmission gear speeds. However, such
noise may also be due to damaged wheel
bearings.

2. Noise that varies with acceleration and de-
celeration: following incorrect reassembily,
a condition of toc-little gear lash may pro-
duce a whine during deceleration.

CAUTION:

Too-little gear lash is extremely destruc-
tive to the gear teeth. If a test ride follow-
ing reassembly indicates this condition,
stop riding immediately to minimize
damage to the gears.

5-23

3. A slight “thunk™ must be distinguished
from normal motoreycle operation. It will
be most noticeable at low speed and
could indicate broken gear teeth.

WARNING:

If broken gear teeth are suspected, stop
riding immediately. This condition could
lead to locking-up of the shaft drive
assembly and result in harm to a rider.




4. Troubleshooting chart

Where basic conditions 1" and 2"

above exist, consider the following chart:

Elevate and spin front wheel.

Yes

Feel for wheel bearing damage.

No

i

Check rear wheel,

Mo

Replace wheel bearing.
(See Chapter 5 “Front Wheel")

Feel for bearing damage.

Yes

Remowve rear wheel, Check for

Yes

Rear wheel bearings and shaft drive
bearings probably not damaged.
Repeat test or remove individual
components.

wheel bearing damage.

Mo

Remove drive shaft components.

5. Oil leak inspection
if a shaft drive component is suspected
of leaking oil, first thoroughly clean the
entire motorcycle. The apparent location
of an oil leak on a dusty motorcycle may
be misleading. Dry the motorcyele and
apply a leak-localizing compound or a dry-
powder spray that will limit the flow of any
leaking cil. Operate the motorcycle
prepared in this way for the distance
necessary to locate precisely the leak.

Replace rear wheel bearing.
{See "Rear Wheel"” section in this
chapter. )

There are the possibilities that a compao-
nent housing may have been damaged by
road debris or an accident, or a gasket or
a seal may be cracked or broken.
However, on a new or nearly new motor-
cycle, an apparent oil leak may be the
result of a rust-preventive coating or ex-
cessive assembly lubrication of the seals.
Always clean the motorcycle and recheck
the suspected location of any apparent
leakage.

EEARING

QIL SEAL

OIL SEAL
BEARING
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6. Checking drained oil

Whenever a problem is suspected in either
the middle or final gear assamblies, drain
and inspect the oil. Metal particles on the
drain plug or in the oil could indicate a
bearing seizure or other problem.
However, a small amount of metal par-
ticles in the oil is normal.

Final Gear Removal

1. Remove the rear axle and the rear wheel
(see "REAR WHEEL" section in this
Chapter),

2. Remove the four nuts and one bolt
holding the final drive unit to the
swingarm.

Y |

3. Remove the final gear assembly.
4. Remove the drive shaft, coupling joint,
spring, and rubber boots from the final-

drive-shaft.
IE" ';-..:'L‘_ e S
ﬁ i\ W
% &

Gear Lash Check and Adjustment

1. Remove the drain plug from the final gear
cose and drain the oil.

2. Secure the gear case in a vise or other
support.

3. Install a specified size of bolt (as shown)
into the drain plug hole. Finger-tighten the
bolt until it holds the ring gear.

NOTE:

The bolt should not be over tightened, finger
tight is sufficient,

1.5 mm (0,06 in)

"_"H mm

110.55 in)

|
L— 100 mm (3.94 in)]—————

4. Install the final gear lash measurement
tool on the drive shaft.

6. Mount a dial gauge against the lash
measurement tool at the scribed mark.

6. Gently rotate the measurement tool back
and forth. Note the lash measurement on
the dial gauge.

Final gear lash:
0.1=0.2 mm (0.004 ~0.008 in)




!

If the gear lash exceeds the specified
limits, adjust as follows:

To reduce gear lash, increase the ring gear
shim.

To increase gear lash, reduce the ring gear
shim.

SHIM

If it is necessary to increase the ring gear
shim by more than 0.1 mm (0.004 in),
reduce the thrust washer thickness by 0.1
mm {0.004 in} far each 0.1 mm (0.004 in)
of ring-gear-shim increase. If it is neces-
sary to reduce the shim by more than 0.1
mm {0.004 in), reverse the above
procedure.

Final Gear Disassembly

Remove the rear hub oil seal.

Remove the nuts and bolts holding the
bearing housing.

Remove the ring gear assembly and thrust
washer from the final gear case.

1.
2.

3.

1. Rear hub oil seal

4. Remove the final-drive-shaft-bearing re-
tainer with the final-drive-shaft-bearing-
retainer wrench. Remove the final drive
shaft from the final gear case.

CAUTION:

The final-drive-shaft-bearing-retainer nut
has left-hand threads. Turn the retainer nut
clockwise to loosen it.

5. Remowve the guide collar, oil seal, and
roller bearing from the main housing by
using an appropriate press tool and a
press. Use the appropriate supports for
the main housing during this operation.
The roller bearing may be reused if un-
damaged. Do not reuse the oil seal.

GUIDE COLLAR ~—1—PRESS TOOL

W 07




Final-drive-shaft roller bearing; removal of
this bearing is difficult and seldom
necessary. Heat the bare housing to
150°C (302°F). Use an appropriately
shaped punch to remove the roller bear-
ing outer race. Remove the inner race
from the final drive shaft.

FINAL-DRIVE-SHAFT ROLLER BEARING

Final Gear Assembly
1. Install the new rear final-drive-shaft roller
bearing. Heat the bare bearing to 150°C
(302°F), and use an appropriate adapter
to install the roller bearing outer race. In-

stall the inner rece onto the final drive
shaft.

2. Using an appropriate press tool and a
press, install the guide collar, new oil seal,
and roller bearing into the main housing
in that order.

NOTE:

The removed roller bearing can be used if un-
damaged; however, we recommend replace-
ment with a new one.

PRESS TOOL

o e
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PRESS TOOL

¥ \
BEARING OUTER RACE

3. Final drive/ring gear positioning.

NOTE:

When any of the following parts are replaced,
gear positioning is necessary:
*  Final gear case
Ring gear bearing housing
Bearingls)

SHIM THICKNESS “B”
|

SHIM THICKNESS “A“

a. The shim thickness “A" necessary for the
final-drive-shaft gear positioning can be
calculated from the information found on
the final gear case and on the drive gear
end.




use the

To find shim thickness “A"
following formula;
A =a-hb

Where:

a = a numeral (usually a decimal
number) on the gear is either added
to or subtracted from B0.

b = a numeral on the gear case li.e.
79.80),

Example:

If the final-drive-shaft gear is marked
“+017..."a" is 80.01.

If the gear case is marked ''79.50" "'b"" is
79.50

A = B0O.0O1-79.50
& = 0.51

Then the necessary shim thickness is 0.51
mm (0.020 in}

Shim sizes are supplied in the following
thicknesses:

0.15 mm (0.006 in}), 0.30 mm {0.012 in},
0.40 mm (0.016 in), 0.50 mm (0.020 in),
0.60 mm (0.024 in)

Because the shims can only be selected
in 0.05 mm (0.0020 in) increments, round
off the hundredths digit and select the ap-
propriate shim(s).

Hundredths Rownd wvalue
0.1,2 0 -
3,4,5.6,7 &

8,9 T
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In the example above, the calculated shim
thickness is 0.51 mm (0.0200 in). The
chart instructs you, however, to round off
the 1 to 0. Thus you should use a 0.50 mm
(0.020 in) shim.

. The shim thickness “B'"" necessary far the

ring gear positioning can be calculated
from the information found on the final
gear case, ring gear, and bearing.

To find shim thickness "B’ use the follow-
ing formula:
B =c+d-{e+fl

Where:
¢ = the numeral on the gear case li.e.
45.51)
. "Eu_—-n
: —

d = anumeral on the outside of the ring
gear bearing housing li.e. 1.35)




e = a numeral (usually a decimal
number) on the inside of the ring
gear either added to or subtracted
from 35.40.

f = a bearing thickness (considered

constant).
Bearing thickness “'f"' = —‘
11.00 mm {0.43 in)
Example:
* |f the gear case is marked “'45.51" ...
" is 45.51
* If the ring gear bearing housing is mark-
ed "1.35" .... "d"” is 1.35

If the ring gear is marked ' — 05" or
“—~0.05" "g" is 35.40-0.05 = 35.35

« “f i 11.00

B=c+d-(a+1)

B = 45.51+1.35-(35.35+11.00)

B = 46.86—46.75

B = 0.51

Then the necessary shim thickness is 0.50
mm (0.020 in)

Shim size are supplied in the following
thickness:

0.256 mm (0.010 in}, 0.30 mm (0.012 in),
0.35 mm (0.014 in), 0.40 mm (0.016 in),
0.45 mm (0.0718 in}, 0.50 mm (0.020 in)

NOTE:

Use the chart for the final-drive-shaft shim to
select the ring gear shim size.

4. Install the fial-drive-shaft gear with the
proper size shim(s), and secure it with the
bearing retainer nut. Use the final-drive-
shaft-bearing-retainer wrench.
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NOTE:

The bearing retainer nut has left-hand threads:
turn the nut counterclockwise to tighten it.

TIGHTENING TORQUE:

110 Nm {11 m- kg, 80 ft - Ib}

Install the ring gear assembly without the
thrust washer. Adjust the gear lash (refer
to “Gear Lash Check And Adjustment’’).
Place four pieces of Plastigage™ between
the originally fitted thrust washer and the
ring gear,

Install the gear case onto the ring gear
assembly, and tighten the nuts and baolts
with the specified torque.

TIGHTENING TORQUE:

MOTE:

Do not tumn the drive pinion/ring gear when
measuring clearance with Plastigage® .

Bolt/Nut; 23 Nm (2.3 m-kg, 17 ft-Ib)




8. Remove the ring gear assembly and deter- DRIVE SHAFT
mine the clearance by measuring the
width of the flattened Plastigage® SPRING

- COUPLING JOINT

CIRCLIP \
RUBBER BOOT \

o g
[42 Nm (4.2 m - kg, 30 ft-Ib) |
Ring gear thrust clearance: Removal
0.1~0.2 mm (0.C04~0.008 in) 1. Remove the rear wheel. See "REAR
- ] WHEEL" in this chapter.

9. If the clearance exceeds the specified 2. Remove the final gear case assembly.
value, replace the thrust washer to obtain 3. Remove the drive shaft. See “SWING-
the proper clearance. ARM" in this chapter.

Inspection

1. Drive shaft
Inspect the shaft splines for wear and/or
damage. If wear is excessive, replace the
drive shaft,

NOTE:

When installing the drive shaft, lubricate the
splines with molybdenum disulfide grease.
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2. Coupling joint
Inspect the joint splines for wear and/or
damage. If wear is excessive, replace the
coupling joint.

3. Rubber boots
Examine the rubber boot for damage.
Replace it if it's damaged.

1. Rubber boot 2. Circlip

Installation
When installing the drive shaft, reverse the
removal procedure. Note the following points:
* Lubricate the shaft splines with molybde-
num disulfide grease.
* Torque the fina gear case nuts and bolts
to specification.

TIGHTENING TORQUE:
Bolts/Nuts: 43 Nm (4.3 m-kg, 31 ft-1b)
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ELECTRIC

STARTING SYSTEM
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This circuit diagram shows the starter circuit in the wiring diagram.

ENGINE STOP 5
MAIN 5

ITCH

STARTER MOTOR
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NEUTRAL SWITCH

STARTING CIRCUIT
CUT-OFF RELAY

ITCH [R.H.
STARTER RELAY [R.H.}

e

USE BOX

1
I




STARTING CIRCUIT
CUT-OFF SYSTEM

The starting circuit cut-off system is employed.
Hence, the following description.

Starting Circuit Operation

The starting circuit on this model consists of
the starter motor, starter relay, and the star-
ting circuit cut-off relay. If the engine stop
switch and the main switch are both on, the
starter motor can operate only if:

The transmission is in neutral
{the neutral switch is on).

or if

The clutch lever is pulled to

the handlebar (the clutch switch is on)
and the sidestand is up (the sidestand
switch is on.)

The starting circuit cut-off relay prevents the
starter from operating when neither of these
conditions has been met. In this instance, the
starting circuit cut-off relay is off so current
cannot reach the starter motor.

When one or both of the above conditions have
been met, however, the starting circuit cut-off
relay is on, and the engine can be started by
pressing the starter switch.

STARTER RELAY

MAIN
FUSE
TO MAIN
l‘_—,x’ SWITCH
5] =
BATTERY

STARTING CIRCUIT CUT-OFF
RELAY

STARTER
MOTOR

STARTER
SWITCH

-———

Sh 1 FROM SIDESTAMND RELAY
o —
- By 5 I "
——Th % Ly
1‘ CLUTCH I
SWITCH ¥
Sh
- \m \;’ SIDESTAND
MEUTRAL | ‘'& swITCH
I l SWITCH 1
Y r
b mr

=—— WHEN THE TRANSMISSION IS IN NEUTRAL

WHEN THE CLUTCH LEVER IS PULLED TO
THE HANDLEBAR AND THE SIDESTAND 15 UP.
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STARTER MOTOR

WASHER

BRUSH

WEAR LIMIT:
5 mm 10.197 in)

IDLE GEAR #2

[20 Nm (2.0 m - kg. 74 f1 - i)

RIVET

IDLE GEAR SHAFT

O-RING

Removal
1. See Chapter 3. "EMGIME DISASSEM-
BLY.”

Inspection and Repair
1. Check the outer surface of the com-
mutator. If its surface is dirty, clean it with
#6800 grit sandpaper.
2. The mica insulation between the com-
mutator segments should be 1.6 - 1.1 mm
{0.06 — 0.04 in) below the segment level.

G-4

If not, scrape the mica to proper limits
with an appropriately shaped tool. (A
hacksaw blade can be ground to fit.}

NOTE:
The mica insulation of the commutator must
be undercut to ensure proper operation of
commutator.




| (0.063 - 0.043 in]

@ |

a. Commutator diameter

Commutator dia limit: 27 mm (1.06 in)

[fa=Timm ]

=

3. The armature ccil should be checked for
continuity. Use a pocket tester.

2. Amature coil
4, Replace armature

1. Centinuity check
3. Good condition

4. Check the bearing and bushing for
damage. If either is damaged, the starter
motor must be replaced.

1. Bearing

2. Bushing

5. Check the brush length. Replace the
brush if it's at or near its limits.

Minimum brush length:
5.0 mm (0.197 in)

B-5

6. Check the brush spring pressure. Com-
pare it with a new spring. Replace the old
spring if it is weak.

Brush spring pressure: |
800520 g (28.216 — 18.340 oz)

STARTER RELAY

Inspection
1. Remove the right sidecover.

1. Starter relay

2. Disconnect the starter cables at the relay.

3. Connect the pocket tester leads to the
relay terminals {ohms = 1 scale).

4. Turn the ignition to the "ON" position and
the engine stop switch to “"RUN".

5. Push the starter button. The starter relay

should click once, and the scale on the
tester should read zero. If it does not read
zero, the relay must be replaced.




B. |f the relay does not click, check the leads
from the starter button and from the star-
ting circuit cut-off relay (red/white,
blue/white). Turn the ignition off. Use the
scale {ohmsx1} on the tester. The
resistance between these wires should be
no more than 3.4 ohms. If there is more
resistance, the relay should be replaced.

Sidestand relay resistance:
3.401+£10% at 20°C (6B"F)
{Blue/white — Red/white]

STARTING CIRCUIT
CUT-OFF RELAY

Inspection
1. Remove the left side cover.
2. Remove the starting circuit cut-off relay
from the rubber clamp, and disconnect
the connector.

B-6

& i
- R T
Sedestand relay

)

o

1. Starting circuilt cut-off relay

3. Check the resistance of the relay coil win-
dings with the pocket tester. If the
resistance is not within specification,
replace the relay.

Starting circuit cut-off relay resistance:
750+ 10% at 20°C (68°F)

STARTING CIRCUIT CUT-OFF RELAY (Ohms » 10)

4. Check the relay function with a 12 volt
battery and the pocket tester. Connect the
leads as shown in the illustration. If the
resistance readings do not equal those
shown in the illustration, replace the relay.

STARTING CIRCUIT
CUT-OFF RELAY

s

1. When the battery is connected
2. When tha battery i disconnected
3. 12 volt battery



5. Check the diode in the starting circuit cut-
off relay with the pocket tester as shown
in the illustration. Replace the relay if the
diode is damaged.

STARTING CIRCUIT
CUT-OFF RELAY _5.5{!

NOTE:
Only the Yamaha Pocket Tester will give a 9.50
reading when testing continuity, The particular
characteristics of other zesters will vary the con-
tinuity test readings.
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CHARGING SYSTEM
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This circuit diagram shows the charging circuit in the wiring diagram
MAIN SWITCH
BATTERY (R.H.)
FUSE BOX

A.C. MAGNETOD

RECTIFIER/REGULATOR
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AC GENERATOR AND
VOLTAGE REGULATOR

Inspection
1. Remove the right side cover and connect

the pocket tester leads to the battery

tarminals.

Start the engine,

3. Accelerate the engine to approximately
5,000 r/min or more, and check the
generator voltage.

b

| Generator voltage: —‘
14 ~ 15V at 5,000 r/min

4. If the indicated voltage cannot be reach-
ed, check all connections. If the connec-
tions are all good, check the battery,
stator coil, and the regulator/rectifier. If
both the battery and stator coil are in
working order, the regulator is defective
and should be replaced.

CAUTION:

Never disconnect the wires from the bat-
tery while the generator is operating. If the
battery is disconnected, the voltage across
the generator terminals will increase and
damage the semi-conductors.

Battery Inspection

1. Check the battery terminals and couplers.
They should be tight.

2. Measure the specific gravity of the bat-
tery. If it is less than 1.260, remove and
charge the battery, until the specific gravi-
ty is greater than 1.260.

6-9

Stator Coil Inspection

1.
2.

Remove the left sidecover,

Disconnect the stator coil leads from the
rectifier/regulator, and connect the
pocket tester as shown. If the resistance
does not equal the specified value, the
stator coil is defective and should be
replaced.

Stator coil resistance: (All)

0.4Q2+10% of 20°C (68°F)
(White-White)

If the resistance in each coil is correct,
check the stator for a short to ground.
Connect one lead of the ochmmeter to a
white lead, the other lead to ground. With
the selector knob set at x 11}, the reading
should be infinity (ee). If it is not, the
stator is defective and should be replaced.




Checking the Silicon Rectifier
1. Check the silicon rectifier as specified us-
ing the pocket tester.

d. RED  gpown
RECTIFIER f
'\_‘ r -
a. WHITE 2 '
Dy iDa) Dy _:
b. WHITE
Ds| Ds Dy :
¢, WHITE R '
T B
IC REGULATOR
e, BLACK
| Pocker tester
; : - Replace | Replace
1
i?:rf:::ﬁ W‘;::““?ﬁfm;lﬁmd iglement | (element
= shorted) | opened|
{red} | {black} b
d a 0 0 i
D, 2 d * o ®
= d b [#] . o
2 b d w0 C' ®
D = : i > :
i ¢ d 0 o x
o . ! o > -
i a a | = o *
b e O Q i
Oy
a b t o il
(] = . = : :
B = = v ] X

O Continuity
% Discontinuity (=}

2. If any element is broken, replace the en-
tire unit,

The silicon rectifier can be damaged if sub-
jected to overcharging. Special care
should be taken to avoid a short circuit
and/or incorrect connection of the
positive and negative leads at the battery.
Never connect the rectifier directly to the
battery to make a continuity check.




IGNITION SYSTEM

MAIN SWITCH

EFCTIFIER B0t & Vo
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ETANTER

o

This circuit diagram shows the ignition circuit in tha wiring diagram.
CLUTCH SWITCH
MAIN SWITCH | ENGINE STOP SWITCH (R.H.)

BATTERY (R.H.)

FUSE BOX

IGNITION COIL
PICKUP

STARTING CIRCUIT CUT-OFF RELAY
SIDESTAND SWITCH

T.C.I. UNIT

SIDESTAND RELAY
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Description

This model is equipped with a battery operated,
fully transistorized, breakerless ignition system.
By using magnetic pickup coils, the need for
contact breaker points is eliminated. This adds
to the dependability of the systerm by
eliminating frequent cleaning and adjustment
of points and ignition timing. The TCI (Tran-
sistor Control Ignition) unit incorporates an
automatic advance circuit controlled by signals
generated by the pickup coil. This adds to the
dependability of the system by eliminating the
mechanical advancer. This TCl system consists
of two units: a pickup unit and an ignitor unit.

NOTE:

The ignition circuit can be operated only when
the sidestand is up (the sidestand switch is on}
or the transmission is in neutral.

Operation

The TCI functions on the same principle as a

conventional DC ignition system with the ex-

ception of using magnetic pickup coils and a

transistor control box {TC!) in place of contact

breaker points.

1. Pickup unit

The pickup unit consists of two pickup
coils and a flywheel mounted onto the
crankshaft. When the projection on the
flywheel passes a pickup coil, a signal is
generated and transmitted to the ignitor
unit. The width of the projection on the
flywheel determires the ignition advance.

1. Pickup Coils
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2.

Ignitor unit
This unit controls wave form, duty con-
trol, switching, electronic ignition ad-
vance, etc. The duty control circuit
reduces electrical consumption by con-
trolling the duration of the primary igni-
tion current,

The ignitor unit also has a protective cir-
cuit for the ignition coil. If the ignition
switch is on and the crankshaft is not tur-
ning, the protective circuit interrupts the
current flow to the primary coil after a few
seconds. When the crankshaft is turning,
however, the ignitor unit sends current to
the primary coil.

e

1. TCI Unit

Sidestand Relay Operation

The sidestand relay operates by shorting the
TCI control current. When the sidestand is
down, the sidestand relay is closed, and the
TCI control current is grounded through the
sdestand relay, Thus, the engine will not run
with the sidestand down unless the transmis-
son is in neutral.

TC| CONTROL CURRENT FROM ENGINE STOP
FROM TCI UNIT SWITCH

SIDESTAND RELAY

B8/W o R/W
: . FROM NEUTRAL LIGHT

r

=

Sh

Sb

ik waflemy

NEUTRAL L.J

SIDESTAND|. i
SWITCH S EWITCH Y.

L -
- WHEN THE SIDESTAND IS UP

WHEN THE TRANSMISSION IS IN NEUTRAL
“"AND THE SIDESTAND IS DOWN




Troubleshooting

The entire ignition system can be checked for
misfire and weak spark by using the Electro
Tester. If the ignition system will fire across a
specified gap, the entire ignition system is
good. If it will not fire across the gap, proceed
with the individual component tests until the
source of the problem is located.

1. Warm up the engine thoroughly so all
electrical components are at operating
temperature.

2. Stop the engine, and connect the tester
as shown,

Check entire ignition
for conmections

|

Ok

|

FPoor connection

Check battery far
voltage and
specific gravity

Cormect

Low voltage
spacific gravity

!

QK

ELEL‘TQO TESTER SPARK PLUG WIRE

. .

EIE)
R
0

e

fa R

SPARK PLUG —

Check fuse and
fuse connections

Recharge
battery

—

Weak connection
O Gpen circuit

f

oK

1

Cheack resistance of
ignition coil [primany
and secondary)
Primary: 2.7+ 15%
at 20°C {68°F)
Sacondary: 8.5 Kt
15% a1 20°C (BE°F|

Correct connec-
tion or replace
fuse

If other than

spacHied

3. Start the enging, and increase the spark
gap until misfire occurs. (Test at various
r/min between die and red line.)

Minimum spark gzp: 6 mm (0.24 in) ‘

Do not run the engine in neutral above
6,000 r/min for more than 1 or 2 seconds.

If the ignition system becomes inoperative or
if the engine misfires zt the minimum spark gap
or at a smaller gap, there is a problem in the
ignition system. Follow the troubleshooting
chart until the source of the problem is located.

{

Ok

|

Check pickup coils
for resistance

Pickup cosl: 1650+«
10% a1 20°C (B8“F)

Replace ignition
coil

It othar than
specified

.

Ok

TEI wnit s faulny,
raplace unit

Replace pickup
coil assembily




Ignition spark gap test

1. Remowve the engine-mounting-bracket-
covers and disconnect the ignition coil
leads from the wiring harness and from
the spark plugs.
Connect the Electro Tester as shown.

ORANGE

BATTERY

IGNITION COIL

Connect a
tester.
Turn on the spark gap switch, and in-
crease the gap to maximum unless misfire
occurs first.

fully charged battery to the

]_Minimum spark gap: 6 mm (0.24 in) |

Direct current resistance test.

Use the pocket tester to determine resistance
and continuity of primary and secondary coil
windings.

Standard value:
Primary coil resistance:

2. 72 +15% at 20°C (68°F)
Secondary coil resistance:

8.5 K1+ 15% at 20°C (68°F)
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IGNITION COIL— |

SECONDARY COIL CHECK

Pickup coil
1. Remove the left sidecover.
2. Disconnect the pickup coil connector
from the TCI unit.




3. Check the resistance of the pickup coil
windings with the pocket tester. If the
resistance is not within specification,
replace the pickup coil assembly.

RED

| Pickup coil resistance:
1550+ 10% at 20°C (68°F)
(Red — Blue, Green — Brown)

Spark plug
The life of a spark plug and its coloring vary
according to the habits of the rider. At each
periodic inspection, replace burned or fouled
plugs with new ones of the specified type. It
is actually economical to install new plugs often
since it will tend to keep the engine in good
condition and prevent excessive fuel
consumption.,
1. Inspect and clean the spark plug every
4,000 km (2,500 mi), and replace after in-
itial 13,000 km (8,000 mi}.
2. Clean the electrodes of carbon, and ad-
just the electrode gap to the specification.
Be sure to use the proper reach, type, and
electrode gap plug(s) as a replacement to
avoid overheating, fouling, or piston
damage.

Type:
BPYES (NGK) or W22EP-U
INIPPOMNDENSO}
Electrode gap:
| 0.7~0.8 mm (0.028~0.031 in)
Tightening torgue:

Sidestand relay
1. Remove the left sidecover.
2. Remove the sidestand relay from the rub-
ber clamp and disconnect the connector.

3. Check the resistance of the relay coil win-
dings with the pocket tester. If the
resistance is not within specification,
replace the relay.

Sidestand relay resistance: -l
1000 £ 10% at 20°C (68°F)

SIDESTAMND RELAY

BLUE

20 Nm {2.0 m - kg, 14 ft-Ib)

4. Check the relay contact breaker points
with the pocket tester and a 12 volt bat-
tery. Connect the leads as shown in the
illustration. If the resistance readings do
not equal those shown in the illustration,
replace the relay.




1. When the battery is conpected { — |
2. When the battery is disconnected {-—)
3. 12 volt battery

Sidestand switch

1. Remove the left sidecover.

2. Disconnect the connector from the wir-
ing harness.

3. Connect the pocket tester leads as
shown, and set the tester selector to
ohm * 1. When the sidestand is up, the
tester should read zero ohms. When the
sidestand is down, the tester should read
infinity,

BLUE/ YE}{GW

BLACK

1. Sidestand is down {- - - -) 2. Sidestand is up [—)
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This circuit diagram shows only the lighting circuit in the wiring diagram.

HEADLIGHT

STARTER SWITCH (R.H.]
MAIN SWITCH

DIMMER SWITCH

BATTERY (R.H.}
FUSE BOX
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Lighting Tests and Checks

The battery provides power for operation of the
headlight, taillight, license light, and meter
lights. If none of the above operates, always
check battery voltage before proceeding fur-
ther, Low battery voltage indicates either a faul-
ty battery, low battery electrolyte, or a defec-
tive charging system. See CHARGING
SYSTEM for checks of the battery and charg-
ing system. Also check fuse condition. Replace
any "open" fuses. There are individual fuses
for varipus circuits (see the complete circuit
diagram).

HEADLIGHT COES NOT
COME ON WHEN ENGINE
IS RUNNING

Check for battery voltage (12V)

Mo wvoltage

1. Headlight check.

NOTE:
When the main switch is turned “"ON" the
headlight, meter light, taillight, and license light
come on. But when the starter switch is

depressed, the headlight and meter light come
off.

NOTE:

Check the headlight bulb first before perform-
ing the following check.

Check the main switch,

on brown lead to fuse “"HEAD"
Voltags OK

Check for battary voltage

Mo voltage

connectors or wiring circuit

L

Check fuse "HEAD"
of wiring circuit

{12V} on red/yellow
to starter switch connector

Voltage OK

Check for battery voltage

No voltage

Starter switch defective or

{12V) on blue/black lead
at dimmer switch connector
T

‘u’u]tai;e OK

Check for battery voltage at

Mo voltage

- wiring circuit

- Dimmer switch defective

dimmer switch terminal
HIGH.... Yellow lead
LOW....Green lead

T
Voltage OK

)

Check for battery voltage at

MNo voltage

An open or poor connection

headlight high beam or low
beam terminal
HIGH....Yellow lead
LOW....Green lzad

Vulta?e OK

Poor ground or poor
connection of headlight
wiring
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3

between headlight and
dimmer switch connector




Taillight and license light does not work:
Check the bulb.

Check for 12V on the blue lead.

Check for ground on black lead to
tail/brake light and/or license light
assembly.
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SIGNAL SYSTEM
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Circuit diagram shows only the signal circuit in the wiring diagram.
MAIN SWITCH
INDICATOR LIGHT
FRONT BRAKE SWITCH (R.H.)
FLASHER LIGHT BATTERY (R.H.)
HORMN | HORMN SWITCH
FUSE BOX
FLASHER RELAY
FLASHER LIGHT

REAR BRAKE
SWITCH

FLASHER RELAY
FLASHER
MEUTRAL swiTCcH CANCELLING unNIT
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Signal System Tests and Check

The battery provides power for operation of the
horn, brake light, indicator lights, and flasher
light. If none of the above operates, always
check the battery valtage before proceeding
further. Low battery voltage indicates either a
faulty battery, low battery electrolyte, or a
defective charging system. See page 6-8
CHARGING SYSTEM for checks of the bat-
tery and charging system. Also check the fuse
condition. Replace any “open” fuses. There are
individual fuses for various circuits (see the
complete circuit diagram).

Horn does not work:

1. Check for 12V on the brown wire to the
horn.

2. Check for good grounding of the horn
(pink wire} when the horn button is
pressed,

Brake light does not work:

1. Check the bulb.

2. Check for 12V on the yellow wire to the
brake light with brake pedal depressed.
3. Check for 12V on the brown wire to each

brake light switch (front brake and rear
brake switches).
Flasher light(s) do net work:
1. Check the bulb.
2. Right circuit:
a. Check for 12V on the dark green wire to
the light.
. Check for ground on the black wire to the
light assembly.
Left circuit:
a. Check for 12V on the dark brown wire to
the light,
. Check for ground on the black wire to the
light assembly.
Right and left circuits do not work:
. Check for 12V on the brown/white wire
to the flasher switch on the left handiebar.
. Check for 12V on the brown wire to the
flasher relay.
c. Replace the flasher relay.
. Replace the flasher switch.
5. Check the self-cancelling unit. {Refer to
Flasher Self-Cancelling Unit.)
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The neutral light does not work:

1. Check the bulb,

2. Check for 12V on the sky blue wire to the

neutral switch.

3. Replace the neutral switch.

Oil level warning light does not work:

1. Connect the oil level switch (black/red
wire) to ground. If the light comes on,
check for proper oil level.

If the oil level is correct, replace the oil
level switch,

Flasher Cancelling Unit

The cancelling unit turns off the flashers.
Generally, the signal will cancel after either 10
seconds of operation or after the motorcycle
nas traveled 150 meters (490 feet), whichever
is greater. At low speed, the cancelling is a
function of distance; at high speeds, it's a func-
tion of both time and distance.

The handlebar switch has three positions: L
ileft], OFF, and R (right}. The switch lever will
return to the OFF position after being pushed
o L or R, but the signal will function. By
pushing the lever in, the signal may be cancell-
ed manually.

Inspection

If the flasher cancelling unit should become in-
operative, proceed as follows:

1. Pull off the B-pin connector from the
flasher cancelling unit, and connect the
yellow/green lead to ground. Operate the
handlebar switch. If the signal operates
normally in L, R, and OFF, the following
are in good condition:

Flasher unit
Bulb
Lighting circuit

d. Handlebar switch light circuit
If {a) and (b} are in good condition, the follow-
ing may be faulty:

* Flasher cancelling unit.

Handlebar switch reset circuit.
Speedometer sensor circuit.

Pull off the 6-pin connector from the
flasher cancelling unit, and connect a
tester (ohmsx 100 range) across the
white/green and the black leads on the
wiring harness side. Turn the

d.
b.
c.

.
2.




speedometer shaft. If the tester needle
swings back and forth between 0 and o,
the speedometer sensor circuit is in good
condition. If not, the sensor-to-wiring
harness may be inoperative.

Pull the 6-pin connector from the flasher
self-cancelling unit. Check if there is con-
tinuity between the yellow/red lead wire
on the wiring harness side and the
chassis.

Flasher switch OFF: =
Flasher switch L or R: 0 ohms

If the tester needle does not swing as in-
dicated above, check the handlebar
switch circuit and wiring harness.

If no defect is found with the above three
checks and the flasher cancelling system
is still inoperative, replace the flasher
cancelling unit.

If the signal flashes only when the
handlebar switch lever is turned to L or
R and it turns off immediately when the
handlebar switch lever returns to center,
replace the flasher cancelling unit.

Switches
Switches may be checked for continuity with
a pocket tester on tha ohmx 1 scale.

1.  Main switch

Switch Wire color

position Br

ON

A3
Wt

OFF

LOCK

F (parking] Cr

2. Engine stop switch

Switch Wire color

position

R/W R/W

RUN TG

OFF
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3. Start switch

Switch Wire color
position RIY | LB | LW | B
OFF O——0
PUSH (ON) O——0
4. Lights {dimmer) switch
Switch Wire color
positon ¥ L/B G
HI o——0
Lo O}
5. Turn switch
Switch Wire color
position Ch |Br/w |Dg | Y/R | B
L Oo——=0 Oo—r0
L= N G__G
N+ Push
AN O—t—0
R o—0 | o—=0
6. Horn switch.
Switeh ) Wire color
position _ p B
RUMN = —)
OFF
|
Battery

If the battery shows the following defects, it
should be replaced:

1. The battery voltage will not rise to a
specific value nor will bubbles rise in any
cell, even after many hours of charging.
Sulfation of one or more cells is indicated
by the plates turning white or an ac-
cumulation of material in the bottom of
the cell.




3. Specific gravity readings after a long, slow
charge indicate a cell to be lower than any
others.

Warpage or buckling of plates or in-
sulators is evident,

WARNING:

Battery fluid is poisonous and dangerous,
causing severe burns, etc. It contains
sulfuric acid. Avoid contact with the skin,
eyes, or clothing.

Antidote: EXTERNAL — Flush with water.
INTERNAL — Drink large quantities of
water or milk. Fellow with milk of
magnesia, beaten eggs, or vegetable oil.
Call physician immediately.

Eyes: Flush with water for 15 minutes, and
get prompt medical attention. Batteries
produce explosive gases. Keep sparks,
flame, cigarettes, etc. away. Ventilate
when charging or using in an enclosed
space. Always shield your eyes when
working near batteries.

KEEP OUT OF REACH OF CHILDREN.

The service life of a battery is usually two
to three years. Lack of care, as describ-
ed below, will shorten the life of the
battery:

Negligence in keeping battery topped off
with distilled watzar:

* Battery left discharged:

* Over-charging with heavy charge:

* Freezing:

* Filling with tap water or sulfuric acid con-
taining impurities;

Improper charging voltage or current on
neww battery;

If the motorcycle is not to be used for a long
time, remove the battery and have it stored.
The following instructions should be observed:
1. Recharge the battery periodically.
2. Store the battery in a cool, dry place.
3. Recharge the battery before reinstallation.
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Battery

Electrolyte

Specific gravity: 1.280

12ZN12A-44-1

Initial charging current

Recharging currant

Refill fluid

Refill period

|10 hawurs (or untit

1.2 amp for 10 hours
Inew battery)

specific gravity reaches
1.280

Distilled water (to
maximum level ling)

Check once per month
lor more aften, as
required)




APPENDICES
CHAPTER 7.

SPECIFIGETIONS: concn g i s s i s S

General Specification . v iii s s i s i s v v 71
Maintenance Specification. ............ccoviirrnrnnn.. R 7-4

CONSUMER INFORMATION .............................. 77

GENERAL TORQUE SPECIFICATIONS .................. 7-17
DEFINIEION: OF ONITS oo mis s il pa sz 7-18
CONVERSION TABLES .......coivviiviviviiiiiiiaesiaiions 7-18
EXPLODED DIAGRAMS.................... T P 7-19
Cylindar Head/Valve .........coiiiiiiuernsensenesesssssissnnens 7-19
L L T L e O 7-20
Cam Chain .. ...t e e e e e 7-21 |
Crankshaft/Connecting Rod/Piston ............coooiiiiunernnnn. 7-22
Ll T T L T 7-23
Middle Gear. ... .oiiienitnteie et e sease s et ennnnennns 7-24
Front WIHeB: . coovmii i ami v S e e e T BT s m e e s 7-25
B O s i B il a5 05 555 movm s rm o i et 71-26
Front Brake Caliper ...........cciiiiiiiiieiininininerinennseins 7-27
Rear Wheel/Rear Brake ...........ciciiiiiiiiniecninnsnancesss .7-28
T Y L S T b mt e w Atmet e 7-29
Final Gear/Drive Shaft. .. ..... ... ..ccciiiiiiiiinnrrannrnee.....7-30
Electrical Components. .. ... iriesionssinsasssssesonasins 7-31
LUBRICATION DIAGRAMS ... ... ., 7-32

CABLE ROUTING........ ...t 7-36




CHAPTER 7.
APPENDICES

SPECIFICATIONS
GENERAL SPECIFICATIONS
Maodel ANVBO0K
Model Code Mumber 22U
Federal W.1.N. Murnber JYAZ2U00% DADDO10T
Engine Starting Number 22U-00010
Dimensions: .
Overall Length 2,135 mm (84.1in)
Chverall Width B25 mm (32.5in})
Overall Height 1,160 mm (45.7 in}
Seat Height 745mm (29.3in)
Wheelbase 1,410 mm (55.5in)
Minimum Ground Clearance 185mm { 6.11in)
Basic Weight: _
With Ol and Full Fuel Tank 185 kg (408 1b)

Minimum Turning Radius:

2,500 mm (98.4in)

Engine:
Engine Types
Cylinder Arrangement
Displacemeant
Bore * Stroke
Compression Ratio
Compression Pressuna
Starting System

4-stroke, gasoline, DOHC

V-2 cylinder

45 cm?

3= 80 mm [2.874%2,323in)
9.3

1,078 kPs (11 kg/cm®, 156 psi)
Electric starter

Lubrication System:

Wt sump

Oil Type or Grade

Periodic Oil Change
With Oil Filter Replacement
Total Amount

Final Gear Case Ol Amount

Engine oil
X 4 50 gooF
Yamalube £-cyele oil or SAE 20W4A0 type SE motor oil
e {If temperature does not go below 59C {40°F))
L 5 10 159 SAE 10W30 type SE motor oil {If temparature does not
go above 15°C (60%F))
Final Gear Oil SAEBO AP ""GL-4" Hypoid gear oil
Oil Capacity )
Engine il

22 1L 2.7 Imp gt, 25 US qt}
250122 lmp qt, 2.6 US qt)
30L (2.6 Imp qt, 3.2 US qu)
0.13 L {0.17 Imp qt, 0.20 US qt}




Maodel XWE00K

Air Filter Cry type elemeant
Fuel: |

Type Regular gasoline

Tank Capacity 11.L {2.42 Imp gal, 2.91 US gal)

Reserve Amount 2.6 L (0.57 Imp gal, 0,83 US gal)
Carburator:

Type/ Manufacturer BOS34/ MIKUNI
Spark Plug:

Type/ Manufacturer BPTES (NGK), W22EP-U (NIPPONDENSO)

Gap J 0.7~ 0.Bmr {0.028 - 0.021in]
Clutch Type: | VWet, multiple-disc
Transmission:

Primary Reduction System | Gear

Primary Reduction Ratio | T361(1.944)

Secondary Reduction Systam Shaft drive

Secondary Reduction Ratio
Transmission Type

1318=32/11 (3.071)
Constant mesh, S-speed

Dperation | Laft foot operation
Gear Ratio
1st | 3Ba2n4)
2nd 33/ 20101300
3rd 35/24 (1.458)
dth 23/24(1.166)
Gth 25/ 30 (0.966)
Chassis:
Frame Type Pressed backbone
Caster Angle 23000°
Trail 125 mm (4.92in)
Tire:
Type Tubeless
Siza (F) 3.00519-4PR
Size (R} 130/90-16-675
Tire Pressure (Cold tirel:
Maximum load* 225 kg (496 10)
Cold tire pressure Front Rear
Up 1o 90 kg (198 Ibt laad*® 177 kPa (1.8 kg/cm®, 26 psi)| 196 kPa (2.0 kg/em?, 28 psil
80 kg (188 1b) - 225 kg {496 1b) load) 196 kPa (2.0 kg/cm®, 28 psi)| 225 kPa (2.3 kg/em?, 32 psil
High speed riding 196 kPa (2.0 kg/cm?®, 28 psi) | 225 kPa {2.3 kg/om?®, 32 psil
* Loadis the total weight of cargo, rider,
passenger, and accessornes,
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Mode! ! XV500K

Brake:

Front Brake Type Single Disc brake

Operation Right hand operation

Rear Brake Type Drum brake

Operation Right foot operation
Suspension:

Front Suspension Telescopic fork

Rear Suspension Swingarm (Monocross suspension)
Shock Absorber:

Front Shock Absorber Coil spring, Oil damper

Rear Shock Absorbar Coil spring, Gas/ 0il dampear
Wheeal Travel:

Front Wheel Travel BOmm (5.9in)

Rear Wheeal Travel Wmm (3,900
Elactincal:

lgnition System T

Generator System A.C. generator

Battery Type or Modeal 12M124-44-1

Battery Capacity 12V 124H
Headlight Type: Bulb Type
Bulb Wattage/ Quantity:

Headlight GOV BEW =

Tail/ Brake Light BW2TwW

Flasher Light ITW x4

Licence light BW =2
Indicator light Wattage/ Quantity:

“METER LIGHT'" FAW=2

“NEUTRAL™ RRATTES |

“HIGH BEAM"” AW =1

o J4w=1

TURN' AdwW=2
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MAINTENANCE SPECIFICATIONS

Engine

XWVEOOK

Model
Cylinder Head:
Warp Limit
"{,"-.
7
[
=3
Cylinder:
Bore Size
Taper Limit

Cut-of-round Limit

Camshaft;
Drive Method

Cam Cap Inside Diameter
Camshaft Outside Diameter
Shaft-to-cap Clearance
Cam Dimensions

Intake

Exhaust AT

<0.03mm (0.0012in)>
*Lines indicate straightedge measuremant,

T3mm (2.874in)
<0.05 mm {0,002 in} =
<0.07 mm (0.0004 in )=

Chain

{Left, Right}

28.000 ~ 28.021 mm (17024 ~ 11032 in)
27.96 ~ 2798 mm [1.1008 ~ 1.1016in)
0.020 ~ 0.061 mm (0.0008 ~ 0.0024 in)

39.732mm {1.5642 in)

32.221 mm (1.2685 in)
7.732 mm (0.3044 in)

29.772 mm (1.5658 inl

gl < 32,302 mm {1.2717 in)
) g = 7.772mm (0.30680in)
Camshaft Runout Limit <003 mm (0.0012in)>
Cam Chain Type/ Number of Links SILENT CHAIN/118 Links
Carmn Chain Adjustment Method Automatic
Rocker Arm/ Rocker Arm Shaft:
Bearing Inside Diametar 14.000 ~ 14.018 mm {0.5512 ~ 0.5519 in}
Shaft Outside Diameter 13.880 - 13.991 mm (0.5504 ~ 0.5508 in)
Arm-to-shaft Clearance 0.008 — 0,038 mm (0.0004 ~ 0.0015 in)
Valve, Valve Seat, Valve Guide:
Valve Clearanca { Cold)
IM. 0,10 i (02004 in)
EX. 0.15 mm (0006 in)




Model

KVS00K

Walve Dimensions

| He?EP.a. | Face Width

8" Head Dia. IM.
EX.
"B Face Width IN.
EX.
YL Seat Limit Width IN.
EX.
"D Margin Thickness Limit 'R
EX.
Stem Qutside Diameter IN.
EX.
Guide Inside Diameter IN.
EX.

Stem-to-guide Clearance
M.
EX.

Stem Runout Limit

J&;_—q

[ 1
A LT Er T

Valve Seat Width Standard

2y

i

Margin Thickness

37.0~ 37 2mm (1.457 —~ 1.465in)
32.0~32.2mm {1.260 — 1,268 in)
2.3mm (0.0906 in)

2.3mm (0.0906 in)

1.0~ 1.2 mm (0.039 ~ 0.047 in}
1.0=1.2mm [0.039 - 0.047 in)

L0~ T 4mm (0.039 -~ 0.065in}

1.0~ 1.4mm [0.039 ~0.085in)

6.975 ~ 6,990 mm (0.2746 ~ 0.2752 in)
6.960 - 6.975mm (0.274 ~ 0.275in)
7.000 - 7.012 mm (0.2756 ~ 0.2767 in)
7.000 ~ 7.012 mm (0.2756 ~ 0.2761 in)

0.010 ~ 0.037 rmm (0.0004 - 0.0015 in}
0.025 - 0,052 mm (0,000 = 0,0020 in)
<0.01 mm (0.0004in)>

1.0~ 1.2mm (0.039 ~ 0.047 in)
1.0 ~ 1.2 mim {0.039 - 0.047 in)

IM.
EX.
Valve Spring:
Free Length
Inner Spring IM.
EX.
Outer Spring IN.
EX.
Compressed Length |Valve Closed)
Inner Spring M.
EX.
Outer Spring IM.
EX.

39 9mm (1.57in)
3. 9mm (1.57in)
43.6mm i1.72in)
43.6mm (1.72in)

3 1mm (1.37in)
34,7 mm (1.37 in)
37.1mm (1.46 in)
37 1mm {1.46in)
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Maodel

Tt Lirmie™:
Inner Spring
Duter Spring

KVEDOK

TS A S

IM. & EX.
IN. & EX.

Direction of Winding {Top view):

Z2.5%ar 1.7 mm (0,067 in)
25%0r 1.9mm (0.075in)

IN.

OUTER SPRING

INMER
SFRING

EX.

QOUTER SPRING

INMER
SPRING

Piston:

Piston Size/
Measuring Point®

Piston Clearance

3.5mm {0.138 in)

72.92 —72.97 mm (2.B71 ~2.873in)/
{Fram bottam line of piston skirt)

| 0,035 ~ 0.055mm (0.0014 ~ 0.0022 in)

Oversize 2nd | 73.50mm (2.894in)
4th 74,00 mm {2.913 in)
Fiston Ring:
Sectional Sketch Top Ring Plain
IB B = 1.2 mm (0.047 in}
T = 3.1 mm {0122 in)
o R
2nd Ring Taper

8 B = 1.5mm (0.059 in}
—— T=33mm{0.130in)
P il Ring B = 2.5mm (0.098 in)
h‘ T=31mmI(0.122in)

T

End Gap |Installedl  Top Ring 0.2 =0.4mm (0.008 ~0.016 in)
2nd Ring 0.2 =04 mm (0.008 ~ 0.016 in)
0il Ring 0.3 ~0.9mm (0.012 ~ 0.035 in}

Side Clearance Top Ring ©.050 — 0.080 mim {0.0020 ~ 0.0033 in)
2nd Ring 0.030 ~ 0.070 rmm {0.0012 ~ 00028 im)
0il Ring 0.020 ~ 0.025 rmm (0.0008 ~ 0.0010im)

Connecting Rod
Qil Clearance 0,026 — 0,050 mm (0,001 ~ 0,002 in]
Color Code I. Blue 2, Black 3. Brown 4. Green
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Model

XVE00K

Crankshaft

Crank Width *“A'""

Runout Limit B

Big End Side Clearamce “C”
Big End Radial Clearance “D""
Journal Oil Clearance

93.95 ~ 94.00 mm {3.6988 ~ 3.7008 in}
<0.02mm (0.008 in}>

0.270 ~ 0.424 mm (0.0106 ~ 0.0167 in)
(.026 ~ 0.050 mm (0.001 = 0.002 in)
(.020 - 0.052 mm (0.0008 ~0.0020 ink

Clutch:
Friction Plate Thickness/ Quantity
Wear Limit
Clutch Plate Thickness/ Quantity
Warp Limmt
Clutch Spring Free Length/ Quantity
Clutch Spring
Minimum Length
Clutch Release Mathad
Push Rod Bending Limit

29-~31mm (0.1142 - 0.1220in)/ 6
<2.6mm (0.1024in)>

18- 1.7 mm (0.063 ~ 0,067 inl/&

= 0.2 mm (0,008 in) >

3£.5 mm {1.566 in)/5

3£.5 mm {1.516 in)

Inner push (Cam push)
<0.5mm (0.0200n}>

Transmission:
Main Axle Deflaction Limit
Drive Axle Deflection Limit

<0.06 mm (0.0024 in}>
<1006 mm (0.0024 inl=

Shifter:
Shifter Type

Gaide bar

Carburetor:
Type! Manufacturer/ Quantity
I.0. Mark

Main Jat {M.J)
Main Air Jet (M.A LD
Jet Meedle-clip Positiaon  {J.N.)
MNeedie Jet (ML)
Throttle Valva (Th.V.]
Pilot Jat P
Pilot Air jet #1 (F.A.D)
Pilot Air Jer #2 (P.A.JZ)
Filot Screw (P.5.]
Valve Seat IV.5.)
Starter Jat #1 (G.5.1)
Starter Jat #2 (G.5.2)
Fuel Level (F.L.]

BDE34/ MIKLUINIF 2

REAR

22U
FRONT

#140 #1356
@140 -
504 602
Y0 =
140 *4
#37.5 .
#30 "
#145 e
Progat Ee
ez.0 -
#Fd40 =
#I0.B -
1241 mm (0,47 £0.04 in)| +
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Model

XVE00K

Engine Idling Speed
WVacuum Pressure at Idling Speed
Vacuum Synchrorous Difference

Lubrication Systam:
il Filter Type
il Pump Type
Tip Clearance
Side Clearance
Relief Valve Operating Fressure

Lubrication Chart

1,200 r/min
Above 30.59 kPa (230 mm Hg 8.06in Hgl
Below 1.33 kPa (10mm Hg 0.39 in Hg)

Paper

Trochoid pump

0.12mm {30047 in)

0.03 ~ 0.08mm (0.0012 ~ 0.0037 in)
441,32 ~ 539.39 kPa

4.5~ 5.5 kg/cm?, 63.99 ~ 78.21 psi)

|

Y OIL PAN

CYLINDER CYLINDER
— CAM CHAIN HEAD HEAD CAM CHAIN
[
- A COMMNECTING
i ROD
: |
LEFT RIGHT
={ STARTER CLUTCH [——— 4Tt f CRANKSHAFT JOURNAL |
: = L
L
e
PUSH AXLE = .
= MAIN AXLE »}— OIL CLEANER |
A | .

[ MIDDLE GEAR CASE I-"——[ DRIVE AXLE |'<<7'

RELIEF WALVE

E- 3 =-'I| QIL PUMP
OIL STRAINER

——l—'r_—_ﬁL PAN __]

Middle Gear Backlash

0.1 -~ 0.2mm (0.0039 ~ 0.0079 in)

Final Gear Backiash

0.1 ~ 0.2 mm {0.0039 ~ 0.007%in)
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Model KVE00K
Crankcase Tightening Sequence
LEFT-CASE RIGHT-CASE

." x
YAHARA \"l

79




Tightening Torque:

Thread Size |Q'ty | Nm m-kg | ftilb | Remarks
Cylinder head Mut M0 =126 4 a5 3.5 25.0 | Front cyl.
Cylinder head Mut M0 =126 4 a5 35 25.0 | Rearcyl.
Cylinder head Cap nut ME =1.26 2 20 2.0 14.0
Cylinder head Bolt Mg =1.25 4 20 2.0 14.0
Cylinder head {exhaust pipe Studbolt | M8 =1.25 4 13 13.0 9.4
flange)
Cam sprocket cover Bolt ME =1.0 ) 10 1.0 1.2
Rocker arm shaft stopper Union balt | M16x 1.5 4 3B 38 27.0
Spark plug —  |MI4x135 2| 20 20 | 140
Camshaft bearing stopper Bolt ME 1.0 4 10 1.0 7.2 | Uselock washer
Cylinder body Bolt | MB =1.0 2 10 1.0 1.2
¥1CS chamber Fange bolt) ME > 1.0 1 10 1.0 1.2
Connecting rod Mut Ime =075 4 36 3.8 250 | Apply molyb-
1 denum disufide

| grease
Flywheel Bolt [ M10%1.25 1 80 B.0 | GB.O
Walve adjuster locknut Mut ME =1.0 4 14 1.4 10.0
Walve cover Bolt ME x10 | 8 10 1.0 7.2
Cam sprocket Balt M10x1.25 2| 5 55 40.0
Cam chain tensioner assambly Bolt ME =1.0 41 12 1.2 8.7
Cam chain guide stoppe- Bolt ME =1.0 4 10 1.0 T2
il pump assembdy Boit ME =1.0 3 7 0.7 5.1
Dil passage housing Bait ME =1.0 3 10 1.0 72
Qil filter cover Bolt MG =1.0 3| 10 1.0 7.2
Qil filter cover air bleed Screw M5 »x— 1 5 0.5 38
Carburetor joint Boit ME 1.0 4 10 1.0 7.2 |
Exhaust pipe flange Muit M8 %125 4 20 2.0 14.0 |
Crankcase (left and right) Bolt Mg =1.25 4 24 24 17.0
Crankcase (left and right) |Balt ME =1.0 10 10 1.0 7.2
Drive axle bearing stopper Screw MB =1.25 4 25 25 18.0 | Stake
Crankcase cover {left) Baolt ME =1.0 10 10 1.0 7.2
Crankcase cover (right) Bolt ME =1.0 1 10 1.0 1.2
Starter clutch assamibly Boit ME %1.25 3| 2 | 20 14.0 | Stake
Primary drive gear Muit M16x 1.0 1 70 7.0 | 80O
Cluteh prassure plate Scraw ME *1.0 5 | 8 ne 5.8
Clutch adjuster lncknut Mut ME =1.0 1 a 0.8 5.8
Cluteh boss Mut M20=1.0 1 0 | 70 50.0 | Uselock washer
Clutch push lever Screw Mg =1.0 1 12 1.2 8.7
Middle drive gear Nut M20=1.0 1 120 12.0 | 850 | Bend locknut tab
Universal joint yoke | Nut M14=1.5 1 90 9.0 65.0 | Apply LOCTITE®
Middle driver shaft bearing [Bolt Ma =1.25 4 25 25 18.0

hausing _

Cam shift segment |Serew 1 M5 x0.8 | 1 4 0.4 | 29 | Apply LOCTITE"
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Chassis

Model XVEO0K
Steering System:
Steering Bearing Type Ball Bearing
No./ Size of Steal Balls Upper 1Bpcs/1/4in
Lower 1B pcs/1/4in
Front Suspension:
Front Fork Traval 150 mm (5.91in)
Fork Spring Free Length 475.5mm {18.72in)
< Limit> <4705 mm {18.52in)>
Collar length 190 mm {748 in)
Spring Rate/ Stroke K, = 6.86 N/mm (0.70 kg/mm, 39.2 |b/in)
0 B0Omm (0 ~3.1496in)
K, = 10,40 N/mm {1.06 kg/mm, 53.31b/in}
80 ~ 150 mm (3.1496 ~ 5.9055in)
Optional Spring MNa.
Oil Capacity ar 296 cm’ (10.4 Imp oz, 10.0 US oz)
Oil Lavel 427 mm (166 in)
{From top of inner tube fully compressed without
saring.)
il Grade Yamaha fork oil 10w
Rear Suspension:
Shock Absorber Travel S5mm {2.17in)
Spring Free Length 23 mm (9.27in}
<Limit> <229 mm (9.02inl>
Fitting langth 226 mm (8.800n)
Spring Rate/ Stroke K. = 73.6 Nfmm (7.5 kg/mm, 4201b/in}
0~32mm (0~ 1.26in}
Ky = 108 N/mm {11.0 kg/mm, 616 Ibsin)
32 ~B6mm (1.26 ~ 2,16 in}
Optional Spring No,
Spring Position (5.T.0.) FAg
Rear Arm:
Swing Arm Free Play Limit
Erc <1mm {0.0394 in)>
Side <1 mm {0.0394 in}>
Wheael:
Front Wheael Type Cast Wheal
Rear Wheel Type Cast Wheel
Front Rim Size/ Material MT1.85 = 19/ Aluminum
Rear Rim Size, Material MT2.50 = 16/ Aluminum
Rirm Runout Limit
Wertical <2mm {0.07%in}>
Lateral <2mm (0.073in}>




Model RAY N
Disc Brake:
Type Front Single disc
Outside Dia = Thickness Front 208 6mm (11.73 = 0.20in)
Pad Thickness
< Limit> Inner 6 Bmm (0268 in) <0.8 mm (0.032 in]>
Duter 6 8mm {0,268 in)<0.8 mm (0.032in)>

Master Cylinder Inside Dia.
< Limits>

Calipar Cylinder Inside Dia.
< Limit>>

Brake Fluid Typa

Drum Brake:
Typa
Drum Inside Dia
< Limit>
Lining Thickness
< Limit=>
Shoe Spring Free Length

Rear

12.7 mm (0.506n]

33.18mm (1.50in]
COT #3

Laading and trailing
130 mm {7.0%in) <181 mm (7.13 ini>

Amm (0 16in) <2 mm {0.08 in)=>
B3 mm {2,68in}

Brake Lever & Brake Pedal:
Brake Lever Free Play/ position
Brake Pedal Position
Brake Pedal Free Play

B~8mm 0.2 ~0.3in}/at lever end
Same level with footrast top

20~ 30mm (0.8~ 1.2in)

{Wertical height below footrest top)

Clutch Lever Free Play/position

2 3mm (0.08 —0.12in)/ at lever pivot
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Tightening Torque:

Thread Size Nm M kg | ft-lb Remarks

Front axle M1dx= 1.6 105 10.5 5.0
Front fender-Front forks M8 =1.25 10 1.0 7.2
Under bracket-Inner tube M3 x1.25 20 2.0 14.0
Steering crown-laner tube M8 x1.25 | 20 2.0 14.0
Steering stam M14=1.25 54 5.4 39.0
Brake caliper-Front fork M10=1.25 35 3.5 5.0
Front axle shaft holder ME %125 20 2.0 14.0
Steering crown pinch bolt ME =125 20 | 2.0 14.0
Brake disc-Front wheel hub Ma =125 20 | 20 14.0
Front brake hose (All) MI10 % 1.26 26 28 19.0
Air bleed | Caliper) M8 =125 6 0.6 43
Master cylinder cap ME =0.8 2 0.2 1.4
Master cylinder bracket MG = 1.0 9 0.9 6.5
Engine mounting brackat { Front upper) M10x 1,26 55 5.5 40.0

-Cylinder head .
Engine mounting bracket ( Front upper} M10x1.25 @ 55 55 | 400

-Frame
Engine mounting bracket [ Rear upper} MI10=1.25 55 | &5 40.0

-Frame [
Lower frame-Main frame MI10=1.25 55 5.5 40.0 | Refer to Na. 1
Muffier bracket-Engine upper M10=1.25 o5 5.5 40.0 | Refar vo No. 2
Muffier bracket-Engine lower M12=1.25 70 7.0 50.0 | Refer ta No. 3
Brake pedal pinch bolt ME =1.0 g 0.9 6.5
Muftfier bracket-Rear frame M1 = 1,25 55 5.5 40.0 | Refer to No. 4
Muffler bracket- Muffler M10=1.25 35 3.5 25.0 |Referto Mo, 5
Frama-Rear framea M10=1.25 55 5.5 40.0
Pivot shaft M16x=1.5 75 7.6 54.0
Final gear case (Sidel-Rear frame M10=1.25 42 4.2 30.0
Final gear case {Stud bolt)-Rear arm end M0 =1.25 42 4.2 30.0
Rear axle MI14=15 105 10.6 75.0
Fear axle pinch haolt M8 =1.26 g 0.6 4.3
Cluteh hub- Al wheel MI10=1.25 64 6.4 46.0
Rear shock absorber {Front) MI12x1.25 45 4.5 32.0
Sidestand bracket M10=1.26 | 56 5.5 40.0 | Refer to No. 6
Rear fender-Rear frame M8 =125 20 2.0 14.0
Tension bar-Rear arm M8 =126 20 2.0 14.0
Tension bar-Rear brake plate M8 =1.26 20 2.0 14.0
Rear stay-Framea M8 =1.25 20 2.0 14.0
Muffler bracket- Footrest MI10=1.26 55 5.5 40.0 | Refer to Mo, 7

Muffler Bracket (L/ H) Muffler Bracket (RS H)
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Electrical

Madel

XWEDDK

Voltage

12

Ignition System:
Ignition Timing {B.T.D.C.}
Advanced Timing (B.T.0.C.)
Advancer Type

87 at 1,200 1/ min
337 at 4,000 r/ min

| 32.4 + 2,597,000t/ min

a0 1—_1__';__._
o / 2.4 5,074,000/ min
B s
£3 /HF ]
Fa 20 T
sH / ' 31°/3,650 + 300r/ min
&~ /1 L —10°1,980 2 260/ min
10— !
i ~
8+ 1,391,200, min
v T 3 & & B 7 8
Engine speed | =107 r/min)

Pickup Coil Resistance {Color)

T.C.I. Unit-Model/ Manufacturer

155 2 + 10% at 20°C (68°F}
{Green — Brown), {Red — Blua}
JATOO71 MITSUBISHI

Ignition Coil -
-Model! Manufacturer
Minimum Spark Gap
Primary Winding Resistance

FET423/ MITSUBISHI
& mm (0.24 in}
272 =15% at 20°C (6B"F)

Secondary Winding Resistance 3.5K2 15 % at 20°C (6B*F)
Spark Plug Cap

Typue Resin Type

Rasgistanca Ak
Charging System/! Typa A.C. Magneto
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Model HAE00K
A.C. Generator
Model/ Manufacturar =3T420/ MITSUBISHI
MNominal Qutput 14%, 1.54 at 5,000 r/min
| |
/,-"'” 4
p” /]
I /
=
-
g 10
s
f
/
[
1 2 3 4 5 6 7 &8
Engine spead | = 10%r/ min)

Stator Coil Resistance {Colorl

0,40 £ 10% at 20°C (B2°F)
IWhite — White)

Voltage Regulator

“Type Short Circuit Type
~Model/ Manufacture SH238-12B/ SHINDEMNGEN
-Mo Load Regulated Voltage 14 ~ 165V
Rectifier
-Model/ Manufacturer SH238-12B/ SHINDENGEN
-Capagity 204
“Withstand Yoltage 200V
Battary;
Capacity 2% 12AH
Spacific Gravity 1.280

Electric Starter System:

Model ! Manufacturer
Maximum Amperage

Typea Constant mesh typa
Starter Mator-Mods/ Manufacturar SM-B219 MITSUBA
-Qut put 0.6 kw

Brush-Owverall Lengtn 12mm (0.472in}
< Limit> <Bmm (0.197 in)k>
-Spring Pressure 800 ~ 520 g (28.216 ~ 18.340 0z
Commutator Dia. Bmm (1.10n)
<Wear Lirnit > <2ZFmm (1.06inl>
-Mica Undercut 1.6mm (0.06in)
Starter switch
Model! Manufacturer 2/ HONDALOCK
Amperage Rating 1304
Horn:
Type/ Quantity Plain typa * 2

YPL-12, ¥YPH-12/ NIKKD
24
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Mudel

RKWB00K

Flasher Refay:
Type
Modal/ Manufacturer
Self Cancelling Device:
Flasher Frequency
Wattage

Condenser type

FU257CDY NIPPONDENSO
Yes

75 — 05 cycle/ min

MW =2 + 34W

Self Cancelling Unit:
Model/ Manufacturer

Reserve Lighting Unit:

Starting Circuit Cut-off Relay

Ol Level Switch:
Model/ Manufacturer

Headlight Relay:

Sideatand Relay:
Model/ Manufacturer
Coil Winding Resistance
Color Code
Diode

Modal/ Manufacture
Coil Winding Resistance
Diode

¥H-001/MATSUSHITA

Mo

22U/ NIPPONDENSO

M.

Yes.

G2WWW-D-3626/ TATEISHI
TO0 S + 10 % at 20°C (6B°F)
Elue

Mo,

Yes.

GAMW-D-380/ TATEISHI
7552+ 10 % a1 20°C (6B°F)
Yas.

Circuit Breaker:
Type
Armperage for iIndividoal Circuit/
Cluantity
Main
Headlight
Signal
Igrition
Resarve

Fuse

204 %1
104217
1041
104 %1
2081, 10A =1
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CONSUMER INFORMATION

tions.

NOTICE

The information presented represents results obtainable by skilled drivers under controlled
road and vehicle conditions, and the information may not be correct under other condi-

Stopping distance

A Fully Operational Service Brake

NOTE:
The staterment above is regquired by U.S. Faderal law.
tial failures™ of the braking system do not apply to this

Description of vehicles 10 which this table applies.: Yamaha motorcycle XVE00K

Load

Light

| 170

"Par-
chart.

Ml inn Lirry 184

These figures indicate braking performance that can be mel or exceeded by the vehicles to which they apply,
without locking the wheels, under different conditions of loading and with partial failures of the braking system.
The information presented represents results obtainable by skilled drivers under controlled road and vehicle
conditions and the information may not be correct under other conditions.

0 100 200

Stopping distance in feet from 60 mi/h

300 | Feet]

GENERAL TORQUE SPECIFICATIONS

This chart specifies torque for standard
fasteners with standard 1.5.0. pitch threads.
Torque specifications for special components
or assemblies are included in the applicable
sections of this book. To avoid warpage,
tighten multi-fastener assemblies in a
crisscross fashion, in progressive stages, until
full torgue is reachad. Unless otherwise
specified, torque specfications call for clean,
dry threads. Components should be at room
temperature.

RO

General torque
A B specifications
[Mut) [Balt)
M 1 m-kg | ft-lb
10 P & mm 6 0.6 43
12 mm 8 mm 15 1.5 _‘H
14 mm 10 mm 30 3.0 22
17 mm 12 mm 55 55 40
18 mm 4mm | 85 B.5 61
22 mm 16 mm 130 13.0 a4
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DEFINITION OF UNITS

Unit Read Definition Measure

mm millimeter 107 meter Length

cm centimeater 107 meter Length

kg kilogram 10 gram Weight

N Newton 1kg *m/sec? Force

“Nm Newton meter N> Torque

m-kg Meter kilogram m X kg Torque

Pa Pascal N/m? | Pressure

M/mm Newton per millimeter N/ mm | Spring rate

L Liter Volume

cm? Cubic centimetear or Capacity

rimin Rotation per minute == Engine Speed

CONVERSION TABLES
Metric to mnch system Inch to metric system
Krown | Muttiplier Result Known Multiplier HAesult

m kg 7.233 fi-lh fi b 0.13826 m-kg
m kg | BG.EO | el in-h 0.01152 m kg
om kg 0.0723 ft-lb ft-lb | 13.831 cm-kQ
cm kg 0.8680 in-ib in-lh 1.1521 cm kg
kg 2,206 I I 0.4535 kg
q 0.03827 oz oz 28,362 q
km /it 2.352 mpg mpa 0.4252 | kmn/lit
kmi/hir 0.6214 mph miph 1.609 km/ hr
km 0.6214 mi mi 1.608 km
m 3.281 ft ft 0.3048 rm
m 1.084 yd yd | 0.9141 m
cm 0.34937 in in 2,54 om
mm 0.03937 in in 5.4 | mm
cclom?) 0.03382 oz (U5 lig) oz {USlig) 29.57 colem?)
ccilem? 0.06102 i in il in 16.387 oo lem?)
Iit (liter) 2.1134 | ptiUSlig) pt (US lig) 0.4732 Iit (liter)
lit iliter) 1.067 qriUsiig) gt {US lig) 0.9461 Iit (liter)
Iit {liter} 0.2642 gal (US lig) gal (US ligh 3.785 It {liter)
kg/mm 56.007 Ib/in Ib/in | 0.017855 kg/mm
kg/icm? 14.2234 psi (ki psi llb/in 0.07031 ka/em?
Centigrade (*C){ 8/5{%C) + 32 Fahrenheit {2F) Fahrenheit {(*Cl| /8 (*F—32) Centigrade {*F)
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EXPLODED DIAGRAMS
Cylinder Head/Valve

[20 Nm 12.0 m - kg, 74 f1 6] SYLINGER MUY

(38 Nm 138 m-kg, 27.0 ft - 1b)] & .
=
@ FRONT [#2] REAR |#1)
; CYLINDER CYLINDER

[35 Nm (35 m kg, 25.0 fr-1b] |

I (G e
-..

OIL BAFFLE PLATE
IREAR CYLINDER OMLY)

[ 14 N 7.4 m - kg, 10 ft-ib)|
*

ROCKER ARM
SHAFT

ROCKER ARM

OUTER SPRING
~ IL SEAL

i::;in SPRING

=

3 SPRING SEAT

W

_1\) VALVE
'
e

[0 Nm (1.0 m - kg, 7.2 ft Ibl]

Ay

TIGHTENING SEQUENCE

VALVE CLEARAMCE:
([COLD)

INTAKE YALVE:
0.10 mm 0,004 in}
EXHALUST VALVE:
0,15 mm (0,006 in)

118




Cylinder
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Cam Chain

|55 Nm (5.5 m - kg, 40 ft- b} |

FRONT (#2}
CAMSHAFT

REAR {#1) CAMSHAFT

OIL BAFFLE PLATE
IREAR CYLINDER ONLY)

ﬁ MARK ON CHAIN GUIDE
SHOULD BE FACED UPWARD

[10 Nm (1.0 m - kg, 7.2 ft- Ib)|
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Crankshaft/Connecting Rod/Piston

PISTOM RING |
END GAP LIMIT:
TOP/2MD; 0.80 mm

| {0.0315 in}

-

PISTOM TO CYLINDER

CLEARANCE:
ﬁ 0.035 ~0.055 mm
[0.C014 ~ 00022 in)
"EX” MARK ON PISTON

\__// SHOULD BE FACED AS FOLLOWS:
FRONT (#2] PISTON—FRONT
REAR |#1) PISTON ~REAR

{ [AZFLY MOLYEDENUM DISULFIDE GREASE
| [36 Nm 3.6 m - kg, 25 ft-1b)

CONNECTING ROD
BEARING CLEARAMNCE
0.026 — D.050 mm
{0.0017 - 0.002 in]

CRAMKSHAFT AUNOUT LIMIT A
0.02 mm |0.0008 in)

P
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Transmission

_-BEARING

15T
_WHEEL (38T)

ATH
WHEEL (28T)

CIRCLIP

WASHER

!
BEARING
(B6306)

MAIN AXLE
15T PINION
(14T}
/ WASHER ﬁ:ﬂ;‘lﬁ
4TH
PINION (24T)
IRD
PINION (24T}
5TH /
PINION (30T}
2ND

PINION (20T)
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Middle Gear

BEARING STOPPER BOLT:
25 Mm (25 m - kg, 18 ft - b}

GEAR LASH
0.1-0.2 mm
mgpqm.ma inl

[120 Nm [°2 m - kg, B5 ft-Ib]]

BEARING
SHIMS

70.156 mm (0.0059 inl. 0.20 mm (0.0079 in)
0,30 mm 10.012 in], 0.40 mm {0.016 in)
10,50 mm {0.020 in)

SHIMS

MII?-JL:I”LE DRIVE PINION GEAR

MIDDLE DRIVEN
PINION GEAR

APPLY LOCTITE"
& STAKE

.
UNIVERSAL JOINT

DIL SEAL

BEARING HOUSING

O-RING

0.20 mnm {0.0079 in}), 0.30 mm (0.012 in)

0.7 mm {0.0039 in), 0.5 mm (0.0059 in}
0.40 mm {0.016 in}, 0.50 mm {0,020 in)
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Front Wheel

TIRE
3.00519-4PR

WHEEL Axé

COLLAR
DIL SEAL

BEARING (BE20ZRS)

SPACER

[2 Nm (0.2 m - kg, 1.4 ft-1b) |

SPEEDOMETER GEAR UNIT
APPLY LITHIUM BASE GREASE

SPACER s {105 Nm (10.5 m + kg, 76 ft - Ib] |
BEARING (BE20ZRS)
METER CLUTCH

RETAINER &

@ OIL SEAL

i
WASHER
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Front Fork

O-RING

. CAP
CAP BOLT
[20 N (2.0 m - ko, 14 ft- ib] | \\\%

/,

/

i

/

QIL CAPACITY: |
296 cm’ (104 Imp az. 10.0 US oz) |
OIL LEVEL:

421 mm {16.6 in)

= g COLLAR
@ SPRING SEAT
[20 Nm (2.0 m - TRLLE ib) | f / SPRING

= DUST SEAL

S

DAMPER ROD %\

CIRCLIP

\

[20 Nm (2.0 m - kg, 14 ft- bl | OIL SEAL

\

TAPER ’ .
@ SPINDLE ”/g ; DRAIN BOLT

K‘“‘-| 23 Nm (2.3 m - kg, 17 ft-Ib) |
APPLY LOCTITE" |
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Front Brake Caliper

BRAKE HOSE UNION BOLT:
26 Nm (2.6 m - kg, 18 fi - Ib)

BLEED SCREW
[6Nm (0.6 m-kg, 8.3 ft-Ib] |

BRAKE PADS:

vl d 2 R |

WEAR LIMIT:
0.8 mm (0.032 in/

MINIMUM DISK THICKNESS:

MAXIMUM DISK DEFLECTION
0.1% mm (0.006 in)
4.5 mim 10.131 in}

[20 Nm 12.0 m - kg, 14 ft-1b]|




Rear Wheel/Rear Brake

=
[20 Nm (2.0 m - kg, 14 ﬂy\
u ...qﬂ'-_r S,

AEAR BRAKE CAMSHAFT
[ APPLY LITHIUM-BASE GREASE |

_BRAKE SHOE
WEAR LIMIT:
2 mm [0.08 in] |

BEARING [B63022)

___SPACER

20 Nm (2.0 m - kg, 14 ft-1h) |

\I\ |

|@ COLLAR
AN

"

|2 Mm (0.2 m-kg 1.4 ft-

Ibl |

TIRE:

| 130/90-16 675

BEARING
|BE3022)
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Final Gear/Drive Shaft

SOLLAR [23 Nm (2.3 m kg, 17 ft-ib] |
L
S, 5
OIL SEAL =
e _FINAL GEAR OIL:
= [0.18 L {0.17 Imp qt. 0.20 US qtl]

O-RING

OIL SEAL

EEARING

01-02 nem
(0.004 - 0.008 in)

F EAR LASH:

BEARING RETAINEA
[170 Nm 117 m - kg, 80 ft - 1b)]

BEARING

N )
4 S5PRING Iy
_._,.-"
COUPLING JOINT
BEARING CIRCLIP
o

DRIVE SHAFT

O-RING

RUBBER BOOT
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Electrical Components

IGNITION COIL

FLASHER RELAY

RELAY

/[/'/ SIDESTAND RELAY
]

FLASHER
CANCELLING UMNIT

. BATTERY

| CAPACITY:

| 12VI2AM

SPECIFIC GRAVITY:
@. 1.280
RECTIFIER WITH REGULATOR
T.C.L. UNIT
@ RESISTANGE. '
PICKUP COIL: 1660 10%, (6 — Br), (R — L)

IGNITION COIL:
L PRIMARY: 2,701 4 155
SECONDARY: 8.5Ki1+15%
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LUBRICATION DIAGRAMS

Lubrication Diagram (1)
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Lubrication Diagram (3}

A-A SECTION B-B SECTION
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Lubrication Diagram (4)

C-C SECTION D-O SECTION
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CABLE ROUTING
Cable Routing (1)

Haxagon bolt with washer
Main switch securing

position

Gromimet

Main switch assembly

Clutch eable \

) Brake hose
AN =

Clutch switch lead

Harwdiebar switch
lead {L.H.}

-

Brake switch lead

LS

_"I.’
® % gand Throfte - —
N @? bl pand ‘:':/ﬂ
S Band V)

Handiebar switch bead (R.H.)

Starter cable

Headlight upper hols
Brake hose

To clutch switch
Speedometer cable

Headlight lower Role

To brake switch

Il\m_,/ |

Horm (L}

Horn (R}

Cable guide



Cable Routing (2)

MG | JBPUpAT OME 10§
[T ped usiu)

HEPUAD BUD oy .
{4} pea uonuB; pes| yueg

peEa| Aejad Jayse
P TN

1) pes ubn ssusey s t P anpEnRaT e agnasy

..... -||4I|.|,.|s...4.l_l
: === hl...ﬂ_‘h‘a

1.-_“ .

("] pea) jyby s8ysey Jeay \
pea) wbige |
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Cable Routing (3}

Main switch lead

/ Meter lead

Brake switch lead

Hardiebar switch (R) lead

Front flasher {R) lead

lead
Clutch switch 1L} lead ] Horn (A] lea

Handlabar switck (L) lead

Wire harneas

Battary

Brake switch lead

Starter bead
Brake switch
Starter switch
Batery hand
Ol gauge lead
- Starter bead

Battery breather pipe
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Cable Routing (4)

wun Buijaaue: YIUMS PUBISIDIS

pes| QoY

peay yun Buy@oues
\ B{OET Y3En]
Aejay
- L ‘3 :
AL, il Y
g

) 1EyRIG I8N

PEB| UDUMS PURISIMIS

Bg0L BYElg

HOeD Jelawopeadg

j —- poa uonuby

peaj soienbes we 181 joaH

rogenbar Y segnoay
2|qeE3 MBS

YpHED BpIodY |
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[Raght hanslebar switch

i CEMGINE 5TOS—  “FTART™
Frant Mashar light rritory el Staruer motor

i Igniltion coil Starter swil
Hom Heng A AW L L] B —l||.| arriich Batery
i G | 040
n ﬂ sl e Fromt brake “HM.T @ @ e bk
QFF llur L
= o
g ﬁ. =l

Marter But’y
N O ey | ara)
| Rightl mu __...i-— -
o EE— I .
[ AW L o '
TURN — ] wn {
(Lehth —pr = _
HIGH BEAM pmrms (11 ) YT ke
[ e N |
MEUTRAL
METE Q r—J
.._ﬁ_.._._.m. - =l ke oy
METER Q...._| = P i s
LIGHT
el el B
sawor (95— |
TACHOMETER i e e
|DAUI_.1—
" Licansa light
s ——{ =7}
S==N oo
"—
o
(% _.___a..._r i <7=|. .sn:a-ni_i:
LI ¥ L
\._.luw Reenlw jem wln
L3 L L ¥ G| W) P
] w1 uowsJwa b R ] _ﬂﬂ..ﬁuul_.-‘.l_
-..__ | w fam do|e mis
Y o i oor | <ot
i:__ on | e | on Y Vi "’ | L .H_”-
o MG T r
oA ox | ¥ || ¥ [ on __H_..|q ol Flashar calxy
: = T fo 8 [ ]
O Giode Cancelling nit
v fnevll—ar = | R.......Aed COLOR CODE LI o oo il Blue/Black
| .da_qu BZs Black R/W. . ... .RedWhite
_.r_- N C = Jlgr q A g Green R, el Red/Yellow
Homn o fmw u-* _ | Spark plug m. : W White WIG. . ... White/Green
L T~ e “LIGHTS" _l_lﬂ_rYL i o e LR Pink B/R...... Black/Red
T i it et i B i m % i requistor o AR Orange BIW. . ... Black Whits
Ql T [nrwos frin] & v r_-_n ¥’ Clutch switch == - Pekup W.L._..L-Hiﬁ F Yellow BeiW ..o Brown/White
. S - L Biuo YIR. . ... . Yellow/Red
e
o et i = O Sb...... .Skyblus E st Blue/Yellow
= _.,i..w O.M, WM o I Chacolate LW, . ... u_.s?.__m;
- - B e Gray YiG. . ... Yellow/Green
Left handisbar switch E— m—zm —U—>m m>g x<m°°x [+ Dark green GIY. . ... Green/Yallow

B Brown B/R. ... Black/Red




