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Being a Yamaha owner, you obviously prefer
a quality product.

_/ N\
gen.u.ine
adj. 1. Real 2. Authentic,

not artificial 3. Yamaha.

GENUINE YAMAHA PARTS & ACCESSORIES

Don’t compromise the quality and
performance of your Yamaha with off-brand

alternatives. You’ll be getting exactly what
you’'re paying for.




NOTICE

This manual has been written by Yamaha Motor Company for use by
Authorized Yamaha Dealers and their qualified mechanics. In light of
this purpose it has been assumed that certain basic mechanical
precepts and procedures inherent to our products are already known
and understood by the reader.

Without such basic knowledge, repairs or service to this model may
render the motorcycle unsafe, and for this reason we must advise that
all repairs and/or service be performed by an Authorized Yamaha
Dealer who is in possession of the requisite basic product knowledge.,

This Research, Engineering and Overseas Service Department of
Yamaha are continually striving to further improve all models
manufactured by the company. Modifications are therefore inevitable
and significant changes in specifications or procedures will be
forwarded to all Authorized Yamaha Dealers and will, where applicable,
appear in future editions of this manual.

Particularly important information is distinguished in this manual by

the following notations:

NOTE 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 machine

WARNING: A WARNING indicates special procedures that must be
followed to avoid injury to a machine operator or person
inspecting or repairing the machine
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INDEX

This manual has been combined with previous
service manuals to provide complete service
information for: XJ650LJ.

Please read and give special consideration to
the “NOTICE" on the preceding page for your
safety.
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FOREWORD

This Supplementary Service Manual has been prepared to introduce new
service and new data for the XJ650LJ. For complete information on service
procedures, it is necessary to use this Supplementary Service Manual to-
gether with following manual:

XJB50G Service Manual (LIT-11616-01-94)

SERVICE DEPT,
INTERNATIONAL DIVISION
YAMAHA MOTOR CO., LTD.

NOTE: ——
This Supplementary Service Manual contains information regarding periodic

maintenance to the emission control system for the XJ650LJ. Please read
this material carefully.

NOTICE

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

This model has been designed and manufactured to perform within certain
specifications in regard to performance and emissions. Proper service with
the correct tools is necessary to ensure that the motorcycle will operate as
designed. If there is 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 Motor Company, Ltd. is continually striving to improve all models
manufactured by Yamaha. Modifications and significant changes in specifi-
cations or procedures will be forwarded to all Authorized Yamaha dealers
and will, where applicable, appear in future editions of this manual.



Particularly important information is distinguished in this manual by the
following notations:

NOTE: A NOTE provides key information to make procedures easier
or clearer,
w A CAUTION indicates special procedures that must be fol

lowed to avoid damage to the motorcycle.
w A WARNING indicates special procedures that must be fol-
lowed to avoid injury to a motorcycle operator or person

inspecting or repairing the motorcycle.
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MAJOR FEATURES
YAMAHA INDUCTION CONTROL SYSTEM

INTAKE COMPRESSION EXHAUST COMBUSTION

This system has subintake ports. The cross-sectional area of these subintake port is smaller than
that of main intake ports. The smaller ports enter the main ports just above the intake valve seat
and at such an angle that their charge is directed around the walls of the cylinder; this results in a
swirling effect as the mixture is compressed into the combustion chamber.

The subintake ports for all four cylinders are interconnected. Since only one cylinder is on the
intake stroke at a time, the subintake port for that cylinder draws mixture from the other three
carburetors and subintake ports. When the piston is moving down and the intake valve opens, a
vacuum is created in the main and subintake ports. But since the area of the subintake port is so
much smaller, the mixture moves faster through it than through the main intake port. The
charge from the subintake port, therefore, blasts around the wall of the cylinder, swirling the
entire intake charge. This results in more complete burning of the air-fuel mixture.
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GENERAL DESCRIPTION OF THE TURBOCHARGER

Yamaha has largely eliminated “turbo lag'’, a phenomenon which afflicts conventional turbo
systems when the throttle is snapped open at low engine speeds. Since the turbo unit is spinning
too slowly to provide an adequate air supply, a conventional turbo suffers a vacuum in the intake
tract and hesitates before building speed. Yamaha's system, however, provides fresh air directly
from the air cleaner to the surge tank through a reed-valve-controlled passage; the engine can
build speed frelly until the turbo unit resumes its pressurizing effect and closes the reed valve.
Another notable feature in the surge tank is a poppet-type relief valve that backs up the wastegate

in preventing excess boost in the intake side.

The turbocharger unit is subjected to exhaust temperatures of around 1500°F; it is therefore
positioned behind the crankcase and below the swingarm pivot, well away from the rider and the
fuel system. The turbo unit itself, a Mitsubishi TCO3-06A, is the world’s smallest: the turbine
diameter is only 39 mm, and it can spin safely up to 210,000 rpm. The shaft linking the turbine
to the intake compressor is pressure-lubricated from the crankshaft’s main oil gallery; an addi-

tional scavenging pump retrieves the oil from the turbo unit, ensuring a constant, adequate flow.

The exhaust system has an inner wall of stainless steel from the header pipes to the turbocharger.
A patented exhaust manifold links the #1 and #4 exhaust pipes together and the #2 and #3
pipes together before they enter the turbocharger; this design provides even exhaust pulsing to
drive the turbine and results in greater midrange torque. A wastegate in the manifold bleeds off

excess exhaust pressure to prevent too much boost in the intake. The left-side muffler receives

the exhaust gas from the turbo unit, and the right-side muffler handles excess from the wastegate,
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INSTRUMENT PANEL & PICTOGRAPHIC COMPUTER MONITOR SYSTEM
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The XJ650 turbo computer monitor system features:
1. Easy-to-see pictographic displays; a further improvement upon the XJ750 computer monitor,
2. Highly reliable liquid crystal displays in three colors, specifically designed for motorcycle
application.
1) Red display for safety
# Sidestand retraction
# Disc brake fluid amount
* Engine oil amount
* Fuel amount
2) Blue display for electrics
* Battery liquid amount
e Headlight
* Tail/brake light
3) Green display for remaining fuel amount
® Four-stage display for remaining fuel amount




DISPLAY PANEL
Brake fluid Headlight (Blue)
amount I

|
' Fuel level (Red)
Sidestand .
retraction
J
|
|
Battery
P
fluld amount —__
=y
—r
E
Engine oil _
amount
B e ————r———

Remaining fuel
amount (Green)
{4-level display E.G.
for half amaournt)

Tail/brake light
{Biug)

(i,  This indicator is displayed when the sidestand is not retracted.

(2} This indicator is displayed when the brake fluid level is below specification
in the front brake master cylinder,

(8  This indicator is displayed when the engine oil level is low.

(4) This indicator is displayed when the battery fluid level is low.

5 This indicator is displayed when the headlight bulb is burned out.

{6/ This indicator is displayed when the taillight and/or brake light bulbs are burned out.

() This indicator is displayed when the fuel level is low.



TURBO 650 FAIRING

The fairings on Yamaha's innovative new models represent more than just handsome cosmetics.
Indeed, from their inception to their final rendering, form was designated secondary to function,
In designing a fairing; two of the most important aerodynamic factors are wind resistance and
front wheel lift force. Through extensive wind-tunnel testing, Yamaha engineers crafted a
fairing for the Seca Turbo which significantly reduces these effects. Every component down to
the rear-view mirrors was designed with aerodymamic efficiency in mind. The coefficient of
drag, a measurement of wind resistance, is among the lowest in the world for a road machine.
A reduction of about 10% was achieved in front wheel lift force over a similar machine not
equipped with a fairing.

Yamaha maintains its lead in advanced high-performance technology with the introduction of
the XJ650LJ, featuring the Yamaha Turbo System. This system uses the power of the exhaust
gases, normally wasted, to spin a turbine which supercharges the intake of the air fuel mixture.
The system goes far beyond the unrefined, bolt-on turbochargers offered by accessory companies
The Yamaha Turbo System is a fully integrated combination of sophisticated engineering features
which virtually eliminates the problems of conventional turbocharging while enhancing its advan-
tages. The result is a lightweight, nimble-handling machine which performs like a superbike with
an engine twice as large. Yamaha is poroud to rewrite the books on high-performance motor-

cycling!




MAINTENANCE AND LUBRICATION CHARTS
PERIODIC MAINTENANCE EMISSION CONTROL SYSTEM

INITIAL RREAK-IN THEREAFTER EVERY
NO. ITEM AEMARKS 1.000 km | 65,000 km 4,000 km B.ODO kin
(600 mil (3.000 mi} | (2,500 mi) | (6,000 mi}
_ | or imanth | 7 months 6 montha 12 manths
1 Valve Clearonce Check and adjust valve claarance o 0
when pngine is cold.
2 Spark plug Check condition. Adjust gap. Clean
Replace atter initial 13,000 km Q ) Aeplace
18,000 mi) ar 18 months and there- every 12,000
after every 12,000 km {7.500'mil or km {7,500
18 montha, mil or 18
maonths
3 Crankcese Ventilation | Check ventilation hose for cracks O O
or damage. Replace if necessary
e Fuel Line Check fuel hose and vacuum pipe
for cracks or damage. Feplace if o O
NeCcEssary
6 Intako/Exhaust Check lor leakage, Fetighten m
System necessary. Faplace gasket(s! if O Q
NHCESEary .
6 Idle Spasd Check and sdjust engine idie speed O e
Adjust cabile free play if necessary, .
7 Carturetor Adjust synchronization of O o
J Synchronization carburanors, 1

GENERAL MAINTENANCE/LUBRICATION

1 | INITIAL BREAK-IN THEREAF TER EVERY
| s T =
NO' | ITEM REMARKS TYPE 1,000 km | 5,000 k| 4.000 km | 8,000 km 16,000 km
[ B0 mil (3,000 mi) ({2,500 mi) | (5.000mil |(10,000mi)
or 1 month| or Tmonflw_r_rr B months| or 12 rm_:!-!_thgur 24 months
1 | Engine Ol | Warm up enging Yamalube 4 cycle oil
before draining or SAE 20W40 rype O @]
eS| [ SE mator oil :
2 | Oil Filter | Aeplace O 9] 8]
3 Air Filrer Claan with B Q ]
compressed air.
S —
4 | Brake Adjust free play.
Systam Reploce pads |1 C © O
necessary . (Front) - O @) Q
Aeplace shoes if
b necessary . {Fear)
5 | Ciutch Adjunt free play = [ 4] Q (@]
B | Final Gear | Feplasce SAE BO AP "GL4"™ e O
il Hypoid gear oil
7 | Control Apply chain lube | Yormaha chain and
and Meter | tharoughly eable lube or SAE O o O
Cabla 10W 30 motor oll

NOTE. 1. The air filter should be cleansd more oftan than at specified intervals If maching is oparmied (0 extremely dusty aros.
2. The lubrication chart must be adhered to strictly. Obiserve the following service hints to ensure that the oil will meet
the damands placed on it by the engine.
Obgerve all periodic inspaections as outlined.
Lise anly the oll grades ypecified.
Keep the oil level st the specified [evel.




INITIAL BREAK-IN THEREAFTER EVERY
NO ITEM REMARKS TYPE 1,000 km | 5,000 km | 4,000 km 8,000 km 16,000 km
(600 mi] | (3,000 mi)| (2,500 mi) | (6,000 mi) (10,000 mi}
or 1 manth |or 7 monthe|or § months |or 12 months | or 24 montha
Check bearings | Medium weight
8. Rear Arm | assembly for bearing greass.
Pivor looseriss.
Bearing Moderataly regack Repeck
every 16000 km
{10,000 mi)
Canter-and ¥ amaha chain and
9. | Side-Stand | Apply lightly cable lube or SAE Q Q
Pivots 10W30 motor oil
Front Fork | Drain completely. | Yamaha fork o
10| Oa Refill to specitica- | ol 10 wi or
tion, wquivalent
| Steering Chaeck bearings Medium waight
Ball Bearing | assembly for whanl bearing
LY and Races | |ooseness, greawe O O Repack
Moderataly repack
every 16,000 km
| (10,000 mi)
Whesl Check bearings for
Bearings smoath rotanon.
L Replace if - 0 ©
THECERRATY .
Barttery Check specific
13, gravity. Check B & O
breather pipe for
Propar aperation.
Change/ Apply lightly Yamaha chain
14.| Broke Pedal and cable lube Q Q
shatt Pivol or SAE 10030
mator oll
AC Heplace generstor
16, | Genmator | brushes. Replace
at initial 13,000
km *18,000 mil = i
and thersalter
avery 16,000 km
(10,000 mi}
Brake/ Apply lightly Yamaha chain
16, Chiteh nnd cabile lube O O
Levar Pivor or SAE 10W30
Shaft mator ol




PERIODIC MAINTENANCE AND ADJUSTMENT
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ENGINE

A. Valve clearance adjustment

NOTE: =
Valve clearance must be measured with the
engine and at room temperature.

1. Remove the seat, fairing components,
and fuel tank. See page 35.

2. Remove the horn, flasher relay, emer
gency engine stop relay and spark plug
lead wires.

3. Remove the cylinder head cover and left
crankcase cover (pick-up base cover).
Care should be taken to not scratch or
damage the gasket sealing surfaces.

4, Turn the crankshaft with the rut on the
left end of the crankshaft to turn the
cams. The proper position of the cam
when measuring the valve clearance is
with the cam lobe directly opposite the
valve lifter.

5. Insert a feeler gauge between the valve
lifter and the camshaft base circle.

Intake valve-c\earance (cold):
0.11~0.15 mm (0.004 ~ 0.006 in)
Exhaust valve clearance (cold):

L 0.16 ~ 0.20 mm {0.006~ 0.008 in)

Adjustment

Valve clearance is adjusted by replacing the
adjusting pad on the top of the valve lifter.
Adjusting pads are available in 25 thicknesses
ranging from No. 200 {2,000 mm) to No. 320
(3.20 mm) in steps of 0.05 mm. The thick-
ness of each pad is marked on the pad face
that contacts of the valve lifter (not the cam).
Adjustment of the valve clearance is accom-
plished as follows:
1. Determine valve clearance (feeler gauge
measurement, |
2. Remove adjusting pad and note number,
3. Select proper pad from appropriate
chart (intake or exhaust chart).
4. Install new pad and check installed
clearance.

Procedure

1. Measure valve clearance. If clearance is
incorrect, record the measured amount
of clearance. This must be measured
carefully.

2. There is a slot in the valve lifter. This
slot must be positioned opposite the
blades of the tappet adjusting tool
before the tools is installed.

3. Turn the cam until the lobe fully dep-
resses the valve lifter and opens the
valve. Install the tappet adjusting tool as
shown to hold the lifter in this depressed
position.




NOTE: S
The tappet adjusting tool is fastened to the
cylinder head securely using one allen screw
such as one used to install the cylinder head
cover. Make sure that the tool contacts the
lifter only, and not the pad.

CAUTION: =

If the cam lobe touches the tappet adjusting
tool, the stress may fracture the cylinder head.
DO NOT ALLOW THE CAM TO CONTACT
THE TAPPET ADJUSTING TOOL.

1. Tappet adjusting tool 2. Adjusting pad

4, Carefully rotate the cam so that the pad
can be removed. To avoid cam touching
the adjusting tool, turn cams as follows:
(view from left side of the motorcycle)

Intake: Carefully rotate CLOCKWISE.
Exhaust: Carefully rotate COUNTER-
CLOCKWISE.

5. Remove the pad from the lifter. There
is a slot in the lifter. Use a smaller screw-
driver or other blade and a magnetic rod
to remove the pad. Note the number on
the pad.

1. Adjunting pad

6. Proper pad selection is made as follows:
(Use appropriate chart for exhaust or in-
take valves.) Refer to the table in the
next page.

a. Find number of original (installed) pad
number on chart. Read down on chart.

b. Find measured valve clearance (from
step 1) on chart, Read across.

¢. At the intersection of installed pad
number {down)} and measured clearance
{across) is a new pad number.

EXAMPLE:
Intake valve, installed pad:
No. 250 (read down)
Measured clearance:
0.32 mm (read across)
New pad number: No. 270

(intersection of down & across)

NOTE:
The new pad number is to be used as a guide
only. Verify the correctness of this choice in
the following step(s).

7. Install the new pad in the lifter, Install
the pad with the number down.

8. Remove tappet adjusting tool.

9. Turn crankshaft to rotate cam several
rotations. This will set the pad in the
lifter.

Check wvalve clearance (step 3). |If
clearance is incorrect, repeat preceding
steps until proper clearance is obtained.

10.

11. Inspect head cover gasket. If bent or
torn, replace gasket.
12. Reinstall removed parts in reverse order.




PAD SELECTION CHART

Intake

st 1ol B INSTALLED FAD NUMBER _

cinararen | 200] 208 :-m[?uT::u‘:-zn :m}'m 240|348 260 358 260] 268] 270] 275 200| 2un] 290 [208] 300] 208 [310] 318|320
0.00-006| | [200/308 710 215, IJE'_H! 245 780" 755( 260 206| 370|276| 260 | 288 290 796 100308210
0.08-0.10 200/ 208 210/ 218 220/ 226 B 250 756 200 288|270 278 |200| 268 | 280] 208 | 300|308 | 310! 318
o oos| 1 N T O o 11
116 0.20 | 706|210/ 216/ 220 225 730|325 20 260 266 270/ 275|780 268 | 200 795 1300|308 310318320,
031 035 | 210218| 220| 2261230 238240 248 265 370|275 200| 286 290 206300 306 310[378/326]

036 030 | 216220| 226|230/ 238 240245 750 Z70] 275, 280| 200 | 290, 295 300/ 30% 310 318|320

031038 | 220]2261 230| 235 240 248|260 268 368 275/ 260, 206 290 | 298| 1001 306|210 |218{320

038 040 278|230( 238 240 265 260 | 265 700 778 780 285 20’ 296 | 300|306 310|318 330

|9%41 045 200 235 240|348 1ifi | 260 268370 776 | 780| 265 290| 206300 308|310 318320

[0an 80 235 240] 248 750 255 760 265|270 275 780|286 290 295|300 308 10| 318|320
|081 655 2407248 280|208 260|265 270|375 60| 296|790 298| 300|308 310,315 mi

(D56 080 145 50 355 0 265 270 275|280 206 200|796 300|308 110 115 320)

{081 065 | 250 765 260 285 270|275 280 285 290|298 (300 308|310 315! 320

056 0.70| 255 280 265 270 275|260, 785|290 798 300 308, 310| 316|320

[071 078 | 200288 270 278 15| 200 7941 300306 |310] 316/ 320,
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Spark plug
Check the electrode condition and wear,
insulator color, and electrode gap.
Use a wire gauge for measuring the plug
qap.
If the electrodes become too worn, re-
place the spark plug.
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. =

C.

—_—

Standard spark plug: |

BPBES (NGK) or W24EP-U (ND)

Spark plug gap:

0.7~ 0.8 mm (0.028~0.032 in)

Spark plug tightening torque:
2.0 m-kg, (14.5 f1.Ib)

Cam chain tensioner

This model has been equipped the automatic

cam chain tensioner.

No adjustment is neces-

sary.
When installing this tensioner onto the cyl-
inder, proceed as follows:

1.

2.

Tightening torgue:
10 Nm (1.0 m-kE, 7.2 ft.lb)

Remove the end plug and spring from
the tensioner assembly.

Unlock the oneway cam by pushing it
with vour finger and push the tensioner
rod into the tensioner body until it stops.
Install the tensioner to the cylinder and
torgue the bolts to the specification.

=

4. Reinstall the spring and end plug with

Tightening torgue:
156 Nm (1.5 m-kg, 11 fr:ib)

Torque the end plug to the

|

the gasket.
specification.

15 Nm (1.5 m:kg, 11 fidb)
@
? |

10 I"'Jrn
(1.0 m:kg, 7.2 f1-1b)

‘! Tenuianer body sprhnﬂ
Tensianar rod /
\.
i u.uj
End plug

Orieway coam

Spring




D. Ignition timing
1. Ignition timing is checked with a timing
light by observing the position of the
stationary pointer and the marks stamped
an the timing plate.
The timing plate is marked as follows:
"1 "... Firing range for No. 1({L.H.)
cylinder

“T" ..... Top Dead Center for No. 1

(L.H.) and No. 4 (R.H.)

cylinders

2. Connect the timing light to No. 1 (L.H.)
spark plug lead wire.

3. Start the engine and keep the engine
speed as specified. Use a tachometer to
check the engine speed.

Specified engine-speed: 1,050 r/min

4. The stationary pointer should be within
the limits of * LU" on the timing plate.
If it exceeds the limits or does not
steady, check the timing plate for tight:
ness and/or ignition system for damage.
(See "ELECTRICAL")
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Never bend the stationary pointer.
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1. Timing plate 2. Stationary pointer

E. Air filter
1. Removal
a. Remove the seat.

b. Remove the fuse bhox

1. Fuse box
c¢. Rernove the air filter case securint screw.
Then, pull the air filter case holding
plate backward.

1. Sscuring scrmw 7. Holding plate

d. Pull out the air filter case.

1. Air tilter alement




2. Cleaning method
Tap the element lightly to remove most
of the dust and dirt; then blow out the
remaining dirt with compressed air from
the inner surface of the element. If ele-
ment is damaged, replace it.

3. Reassemble by reversing the removal
procedure. Check whether the element
is seated completely against the case.

4. 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.

F. Carburetor

WARNING

Never crank the engine with the fuel lines
disconnected from the fuel tank. Fuel will
be pumped out, creating a fire hazard.

Idle mixture

The idle mixture is set at the factory by the
use of special equipment. No attempt should
be made by the dealer to change this adjust-
ment.

Synchronization

The seat must be removed and the rear of the
tank elevated to gain access to the vacuum
connections and synchronizing screw.

NOTE: _ =

The valve clearances must be set properly
before synchronizing the carburetors.

1. Remove the vacuum pipe from the car-
buretor manifold (No. 3 cylinder) and
turn the fuel cock to "PRI."

2. Remove the rubber caps from the No. 1,
2, and 4 carburetor manifolds.

1. Rubber cap
3. Remave either the left or right (but not
both) blind plug at the end of the YICS
(Yamaha Induction Control System)
passage in the cylinder.

1. Blind plug

4. Insert the YICS shut-off tool (special
tool P/No. 90890-04068) fully and flip
the locking lever.

1. Shut-of! mwol rubber
(P/No. S0890-04073)



6. Connect each vacuum gauge hose to its
proper carburetor.

1. Vacuum gauge

6. Start the engine and allow it to warm up
for a few minutes. The warm-up is com
plete when the engine responds normally
to the throttle opening.

7. Make sure the engine idle speed is 950
~ 1,000 r/min. If it is not, adjust the
idle speed with the throttle stop screw.

NOTE: __ ! .
With the YICS shut off tool fitted, the engine
speed generally drops a little, Thus, continue

with the following steps at an idle speed of
950 ~ 1,000 r/min.

B. Each gauge reading will indicate the
same if the carburetors are synchronized.
The No. 3 carburetor has no synchroniz-
ing screw, and the other carburetors are
to be synchronized to it in order, one at
a tima,

First, synchronize carburetor No. 1 to
carburetor No. 2 by turning the No. 1
synchronizing screw until both gauges
read the same.

Second, in the same way synchronize
carburetor No. 4 to carburetor No, 3.
Third, by adjusting No. 2 screw, watch
No. 3 carburetor reading. No. 1 and No.
2 carburetors will both change to match
No. 3 carburetor.

MNo 1 NG
N W,
-rL' b 4
YN RN

1. Synchronizing screws

8. Remove the YICS shut-off tool and rein-
stall the blind plug.

Ti_gr_ltening torque:
22 Nm (2.2 m-kg, 16 ft-lb)

10. Check the idle speed.
Adjust if necessary.

Idie speed adjustment
NOTE:
Carburetors must be synchronized before sett
ing the final idle speed. The idle speed adjust:
ment is made by tuming anly one throttle
stop screw.

1. The engine must be warmed up before
setting the idle speed.

2. Set the engine idle speed by turning the
throttle stop screw in (to increase engine
speed) or out (to decrease engine speed).

’7 Standard idle speed: 1,050 t 50 r/min

1, Throttie stop screw

G. Engine oil
1. Qil level measurement
a. Place the motorcycle on its 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.

b. With the engine stopped, check the oil
level through the level window locatec
at the lower part of the light side crank
case cover.

NOTE: ____ s
Wait a few minutes until the oil level settie
before checking.

2. Miniemaam ik

1. Maximum rmark
3. Level window

c. The oil level should be at the maximum
level, If the level is lower, add sufficient
oil to raise it to the maximum level.

2. Engine oil and oil filter replacement

a. Start the engine and run it a few minutes
to warm it up.

b. Place an oil pan under the engine and
remove the oil filler cap.

c. Remove the lower pannel.

a

d. Remove the drain plug and drain the oil.

1. Dmin plug
e Remove the oil filter bolt and filter ele-
ment.

1. CHl filrer cover

f. Reinstall the drain plug (make sure it is
tight).

Drain plug torque
43 Nm (4.2 m-kg, 31.0 ft.1b)

g. Install the new oil filter element, new 0-

ring and filter cover; tighten the oil filter

bolt.
Qil filter bolt torque:
15 Nm (1.5 m-kg, 11.0 fr.Ib)
NOTE: _

Make sure the O-ring is positioned properly.

1. Proper O-rimg position



h. Add oil through the oil filler hole.

Periodic oi change:
25 L (2.2 Imp qt, 2.6 US qt)
With oil filter replacement:
29 L (2.6 Imp gt, 3.1 USqt)
Recommended oil:
YAMALUBE 4-cycle oil or SAE
20W40 type SE motor oil _J

'CAUTION:

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

i. After replacing engine oil, and/or the
oil filter, be sure to check for oil leakage.
The oil indicator light should go off after
oil is filled.

If the indicator light flickers or remains on,
the oil level switch may be damaged. Refer
to ELECTRICAL for corrective action.

j. Reinstall the lower panel,

H. Final gear oil

1. Oil level measurement

a. Place the motorcycle on a level place and
place it on the centerstand. The engine
should be cool (at atmospheric tempera-
ture).

b. Remove the oil filler cap and check the
oil level whether it is to the hole brim.
If it is not up to this level, replenish oil.

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

1

1. Final geer oil 2. Correct oil jevel

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

1. Final gear drein plug

When draining or filling, take cara not to
allow foreign material to enter the final gear
case. Do not allow the gear oil to contact
the tire and wheel.

¢. Reinstall and tighten the final drain plug.

—

Tightening torque: ——
23 Nm (2.3 m-kg, 17 ft-Ib)

-

d. Fill the gear case to the specified level.
Qil capacity:
Final gear case:
0.2 L(0.18B Imp qt, 0.21 USqt)
Recommended oil
SAE BO APl “GL-4" Hypoid gear oil .
If desired, an SAE BOWS0 hypoid gear
oil may be used for all conditions.

e. Reinstall the filler cap securely.




——|

. Compression pressure measurement

Insufficient compression pressure will result

in performance loss and may indicate leaking

valves or worn or damaged piston rings.

Procedure:

1. Make sure the valve clearance is correct.
2. Remove the headlight fuse from the fuse
box.
3. Warm up the engine 2~ 3 minutes.
Stop the engine.
4. Remove the all spark plugs.

Install a compression-check gauge.

8. Turn over the engine with the electric
starter (make sure the battery is fully
charged) with the battery is fully
charged) with the throttle wide open
until the pressure indicated on the
gauge does not increase further.

o

Compression pressure (at sea level):
Standard
834 kPa (8.5 kg/err?, 121 psi)
Minimum
686 kPa | 7 kg/cm?, 100 psi)
Maximum
881 kPa ( 10 kg/cm?, 142 psi)

WARNING:

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

1. Compression gauge

7. If the pressure is too low, squirt a few
drops of oil into the cylinder being
measured. Measure compression again.
If 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

~ 20

the oil, either or both the rings and
valves may be the cause.

8. Check each cylinder. Compression pre-
ssure should not vary more than the

specified value from one cylinder
another.

Difference in gauge reading:
Less than 98.1 kPa (1.0 kg/cm?, 14 psi)

J. Clutch adjustment
Free play adjustment
a. Loosen either the handle lever adjuster
locknut or the cable length-adjuster lock-

nut.

b. Turn the cable length-adjuster either in
or out until the proper lever free play is
achieved.

1. Locknut 2. Adjuster a.2~3 mm (0.08 ~0.12 in)

o —{"‘“h

1. Locknut 2. Adjuster




CHASSIS
A, Fuel petcock

Fusl cock lever

Plate spring

Lever firting plate

If the fuel petcock is leaking or excessively
contaminated, it should be removed from the
fuel tank and inspected.

Remove the fuel tank, and position it so
that fuel will not spill when the petcock
is removed,

Remove the petcock and inspect the
filter screen. Replace the filter if srious-
ly contaminated.

Remove the screws on the front and
rear of the petcock and remove the
plate, gaskets, lever, and diaphragm.
Inspect all components and replace any
that are damaged. If the diaphragm is in
any way damaged, or the petcock body
gasket surfaces scratched or corroded,
the petcock assembly must be replaced.
If there is abrasive damage to any com-
ponent, the fuel tank must be drained
and flushed.

Reassemble the petcock and install it on
the fuel tank.
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B. Front and rear brake

 [f
a.

Brake adjustment

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 the brake pad wears out, automatically
adjusting the clearance between the
brake pads and brake disc.

Proper lever

free play is essential to avoid

excessive brake drag.

1. Adjuster 2. Lock nut

a6 Bmmi02 03in)




1} Loosen the adjuster locknut on the brake
lever,

Turn the adjuster so that the brake lever
movement at the lever end is 5~ B mm
(0.2~ 0.3 in) before the adjustar con
tacts the master cylinder piston

3) After adjusting, tighten the locknut.

b. Rear brake pedal height adjustment

1) Loosen the adjuster locknut (for pedal
height).

By turning the adjuster bolt clockwise
or counterclockwise, adjust the brake
pedal position so that its top end is
approximately 20 mm (0.78 in) below
the footrest top end.

3) Secure the adjuster locknut.

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

: A

2

—

2)

1. Adjunter bolt 3. Footrest
{or pecal helght] 4, Pactal height 40 mm (1.6 in)
2. Locknut G. Frooplay 20 30 mm (D8 1.2in)

¢. Rear brake pedal free play adjustment
Turn the adjuster on the brake rod clock
wise or counterclockwise to provide the
brake pedal with a free play of 20~ 30
mm (0.8 ~1.2 in).

1. Adjumer

12

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

2. Front brake pad and rear brake shoe
. check
a. Front brake pad

To check, look at the pad in front, If

any pad is worn to the wear limit, replace

both pads in the caliper.

1. Waar indicator
b. Rear brake shoe
To check, see the wear indicator position
while depressing the brake pedal. If the
indicator reaches to the wear limit line,
replace the shoes.

2. Waar indicator

1. Waar [imit

3. Brake fiuid
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

a. Use only the designated quality brake
fluid; otherwise, the rubber seals may
deteriorate, causing leakage and poor
brake performance.

Recommended brake fluid: DOT # 3 T

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

c. Be careful that water or other contami-
nation does not enter the master cylinder
when refilling. Water will significantly
lower the boiling point and may result
in vapor lock.

d. Brake fluid may erode painted surfaces
or plastic parts, Always clean up spilled
fluid immediately,

e. Cneck the cause if the brake fluid level
goes down.

Brake fluid replacement
1. Complete fluid replacement should be
done only by trained Yamaha service
personnel or other qualified mechanic.
2. Complete fluid replacement should be
done whenever the caliper cylinder or
master cylinder is disassembled, or the
fluid becomes seriously contaminated.
3. Replace the following components when-
ever damaged or leaking, also:
a. Replace all brake seals every two years.
b. Replace all brake hoses every four years.

Brake light swm}h adjustment
The brake light switch is operated by the
movement of the brake pedal,
To adjust, hold the switch body with the
hand so it does not rotate and turn the ad-
justing nut. Proper adjustment is achieved
when the brake light comes on slightly before
the brake begins to take effect.

1. Switch body

2. Adjusting nut

Front brake hose installation
The front brake hoses should be installed as
shown in the illustration.

NOTE: _ —

1. When installing the brake hose to the
master cylinder, the joint, or the caliper,
pay attention to the banjo fitting angle;
see the illustration.

2. When installing the banjo fitting to the
caliper or the joint, use the stopper.

3. When installing the banjo fitting to the

master cylinder, brake hose 1 should

not have any excessive twists or bends
in it, nor should it be tightly stretched.




FRONT BRAKE HOSE INSTALLATION

Sicde view
{Bend angle 15 )

\

Union bolt tightening tomus
26 Nm (2.6 m-kg, 19 f-ib)

Ly < s
Y

dh & i = Union bolt
|
fff'
iy
/4
Braka hose 3 rr' g
/
.Jl‘l
a0
Washor (Bend angle 30°|

Brake hose 2
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C. Tubeless tires and aluminum wheels

This motoreycle is equipped with aluminum
wheels designed to be compatible with either
tube or tubeless tires. Tubeless tires are
installed as standard equipment,

s I

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 install
the proper tube also,

Tires and wheels should be balanced
whenever either one is changed or re-
placed. Failure to have a wheel assembly
balanced can result in poor performance,
adverse handling characteristics, and
shortened tire life.

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 to the motorcycle and injury to
the rider.

After repairing or replacing a tire, check
to be sure the valve stem locknut is
securely fastened. If not, torque it as
specified.

Tubeless tire Tubs-type tire

Aluminum
W wheal

N

Tube

Aluminum
whesl
[Tubeless whes |

Air valve /
Alr valve

Toinsure maximum performance, long service,
and safe operation, note the following pre:
cautions.

1. Check tire pressure before riding; adjust
as necessary.

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 be-
fore riding.

Always inspect the aluminum wheels
before a ride. Place the motoreycle on
its centerstand and check for cracks,
bends, or warpage of the wheels. Do not
attempt even small repairs to the wheel.
If a wheel is deformed or cracked, it
must be replaced.
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Tightening torﬁue:
0.15 mig (1.1 frib)

D. Front fork oil change

NOTE: HE—
It is recommended that you proceed to the
front fork oil change after clearing the front
fork area of the fairing. This makes the work
easier without the fairing being damaged.

1. Fork oil leakage cause loss of stability
and safe handling. Have any problem
corrected before operating the motor-
cycle.

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

1. Raise the motorcycle or remove the
front wheel so that there is no weight on
the front end of the motorcycle.
Remove the handlebar cover and handle-
bars.




5. Remove the rubber cap from the top of
each fork.

6. Loosen the pinch bolts and remove the
cap bolt from each inner tube.

1. Capbolt 2 Pinch bolt

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

3. Remove the air valve cap from the left m

fork. N

Do not allow oil to contact the disc brake
components. |If apy 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.

V. Adr valvi ca)

4. Keep the valve open while pressing it for
several seconds so that the air can be let
out of the inner tube.

e\

8. When most of the oil has drained, slowly
raise and lower the outer tubes to pump
out the remaining oil.

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

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

1. Dvain screw




Front fork oil (each fork):
238 cm?® (B.4 Imp oz, 8.0 US oz)
Yamaha Fork Oil 10wt or equivalent

11. After filling, slowly pump the outer
tubes up and down to distribute the oil.
12. Inspect the O-ring on the cap bolt.
13. Reinstall the cap bolt and the rubber cap.
Then, tighten the pinch bolts.
Tightening torque:
Cap bolt:
20 Nm (2.0 m-kg, 14.0 ft.lb)
Pinch bolt:
17 Nm (1.7 m-kg, 12.0 ft.ib)

14. Fill the fork with air using a manual air
pump or other pressurized air supply.
Refer 1o "Front fork and rear shock
absorber adjustment”™ for proper air
pressure adjusting.

Maximum air pressure:
118 kPa (1.2 kg/em?, 17 psi)
Do not exceed this amount.

15. Reinstall the air valve cap to the left fork.

16. Reinstall the handlebars and handlebar
cover.

NOTE:

First tighten the bolts on the front side of the

handlebar holder, and then tighten the bolts

on the rear side.

Front fork and rear shock adjustment

CAUTION:

Don't dent the air chamber nor damage the
air hose. |t will result in an air leakage.

Front fork:
NOTE: __
Since the right and left fromt forks are con-
nected by air hose, there is only one valve
where the air pressure is measured and
adjusted.

1. Air pressure
a. Elevate the front wheel by placing the
motorcycle on the centerstand.

NOTE: _ =
When checking and adjusting the air pressure,
there should be no weight on the front end of
the motorcycle.

Handlebar upper holder
tightening torque:
18 Nm (1.9 m-kg, 13.0 ft-Ib}

=

1.1 2.2nd 3, Gap 4. Punch mark

b. Remove the air valve cap.

c. Using the air check gasuge, check and
adjusted the air pressure. If the air
pressure is increased, the suspension
becomes stiffer and il decreased, it be-
comes softer.

To increase:

Use a manual air pump or other pres
surized air supply.

To decrease:

Release the air by pushing the valve pin.

1. Air check geuge




NOTE: =
An optional air check gauge is available.
P/No. 2X4-2811A-00

; = e —
Standard air pressure:
39.2 kPa (0.4 kg/cm?, 5.7 psi)
Maximum air pressure:
118 kPa (1.2 kg/em?, 17 psi)
Minimum air pressure:
39.2 kPa (0.4 kg/cm?®, 5.7 psi)

CAUTION:
Never exceed the maximum pressure or oil
seal damage may occur.

WARNING:

Never pressurize the front fork above the
maximum or below the minimum air pressure.
It will cause damage to front fork and/or loss
of motorcycle control.

d. Reinstall the air valve cap.

E. Rear shock absorber

NOTE: — —
Since the right and left shock absorbers are
connected by air hose, there is only one valve
where the air pressure is measured and
adjusted.

1. Air pressure
a. Elevated the rear wheel by placing the
motorcycle on the centerstand.
NOTE:
When checking and adjusting the air pressure,
there should be no weight on the rear end of
the motorcycle.

b. Remove the air valve cap.

¢. Using the air check gauge, check and
adjust the air pressure. If the air pressure
is increased, the suspension becomes
stiffer, and if decreased, it becomes
softer,
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To increase:

Use a manual air pump or other pres-
surized air supply.

To decreasa.

Release the air by pushing the valve pin.

1. Air chack gaupe

NOTE:
An optional air check gauge is available.
P/No. 2X4-2811A-00

Standard air pressure:

98.1 kPa (1.0 kg/em’, 14 psi)
Maximum air pressure:

392 kPa (4.0 kg/cm’, 57 psi)
Minimum air pressure:
98.1 kPa (1.0 kg/em’, 14 psi)

Never exceed the maximum pressure or oil
seal damage may occur,
Never pressurize the shock abosrber above the
maximum or below the minimum air pressure.

It will cause damage to rear shock absorber
and/or loss of motorcycle control.

d. Reinstall the air valve cap.

2. Damping

a. Turning the damping adjuster to increase
or decrease the damping.

b. If the damping adjuster is turned toward
the "4", the damping becomes harder; if
the adjuster is turned toward the “1",
damping becomes softer.



Standard position — No. 1
No. 1 — Minimum damping
No. 4 — Maximum damping

1. Damping odjuster

Always the shock absorbers on each side to
the same position. Uneven adjustment will
cause an improper riding position,

F. 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 forward, checking for looseness in
the steering assembly bearings.

3. If there is looseness in the steering head,
loosen the steering stem and front fork
pinch bolts and steering fitting bolt.

4. Use a steering nut wrench to loosen top
steering fitting nut. The top nut serves
as a locknut,
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5. Tighten the lower steering fitting nut
until the steering head is tight, but does
not bind when forks are turned.

6. Retighten the top steering fitting nut,
steering fitting bolt and steering stem
and 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 neces
sary, repeat adjustment procedure,

G. Cable inspection and lubrication

Damage to the outer housing of the various
cables may cause corrosion; free movement
could be obstructed. An unsafe condition
may result, so replace such cables as soon as
possible.

1. If the inner cables do not operate
smoaothly, lubricate or replace them.

Recommended lubricant:
Yamaha Chain and Cable Lube or
SAE 10W30 motor oil

H. Throttle cable and grip 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
throttle housing to the handlebar. Once these
two are removed, the end of the cable can be
held high to pour in several drops of lubri-
cant. With the throttle grip disassembled,
coat the metal surface of the grip assembly
with a suitable all-purpose grease to cut
down friction.

I. Rear arm pivot bearings

The swingarm must pivot freely on its bear-
ings but not have any excess play. Check and
adjust pivot bearings if necessary.




J. Brake and change pedals/brake and clutch
lavers
Lubricate the pivoting parts of each lever and

pedal.

Rscummen'ded lubricant:
Yamaha Chain and Cable Lube or
SAE 10W30 motor oil

K. Centerstand and sidestand pivots
Lubricate the centerstand and sidestand at
their pivot points,

Recommended lubricants:
Yamaha Chain and Cable Lube or
SAE 10W30 motor oil
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ELECTRICAL

A. Battery
1. The fluid level should be between the
upper and lower level marks. Use only
distilled water if refilling is necessary.

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
connected, properly routed, and is not
damaged or obstructed,

HOW TO LAYOUT BATTERY il
BREATHER PIPE

r
i

Battary

Paws :hrl;uqh guide

The battery must be charged before using
to insure maximum performance. Failure
to properly charge the battery 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 dan-
gerous, causing severe burns, ete, 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 ayes
when working near batteries,

KEEP OUT OF REACH OF CHILDREN.

Replenishing the battery bluid
A poorly maintained battery will deteriorate
quickly. The battery fluid should be checked
at least once a month.
1. Remove the seat.
2. Remove the handlebar cover and side
panels (left and right).




3. The level should be between the upper
and lower level marks. Use only distilled
water if refilling is necessary.

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

Install the battery sensor into 3RD hole from
positive terminal.

1. Upper lovel 2. Lower level

1. Battery 2. Battery sensor

4. When the motorcycle is not to be used
for a month or longer, remove the bat-
tery and store it in a cool, dark place.
Completely recharge the battery before
reusing.

5. |If the battery is to be stored for a longer
period than the above, check the specific
gravity of the fluid at least once a month
and recharge the battery when it is t00
low.

6. Always make sure the connections are
correct when putting the battery back in
the motorcycle,

Make sure the breather pipe is properly
connected and is not damaged or ob-
structed.

Make sure that the connection to the battery
is correct; otherwise, damage to the micro-
computer may occur,

7. Reinstall the side panels (left and right)
and handlebar cover. Then, reinstall the
seat.

B. Headlight
This motorcycle is equipped with & quartz
bulb headlight. [If the headlight bulb burns
out, replace the bulb as follows:

1. Headlight bulb replacement

a. Remove the headlight nacelle,

1. Nacella hokding scrow

b. Remove the two blind plugs from the
upper panels (left and right).



1. Blind plug

c. Remove the 2 screws holding the light
unit assembly to the headlight body.

1. Holding screw

d. Disconnect the leads and remove the
light unit assembly.

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

1. Bulb holdar

f. 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 stains; otherwise,
the transparency of the glass, life of the bulb,
and luminous flux will be adversely affected.
If the glass is oil stained, thoroughly clean it
with a cloth moistened with alcohol or lacquer
thinner.

Keep flammable products or your hands away
from the bulb while it is on, because it heats
up. Do not touch the bulb until it cools
down.

g. For reassembly, follow procedure below
with care.
1) Install the two blind plugs.
2) Make sure the projecting portions of
the headlight nacelle are positioned
correctly.

3) Adjust the headlight beam if necessary,




2. Headlight beam adjustment:

a Horizontal adjustment:
To adjust the beam to the left, turn the
adjusting screw clockwise,
To adjust the beam to the right, turn the
screw counterclockwise

b. Vertical adjustment:
To adjust the beam to the upper, turn
the adjusting screw clockwise.

a, Horizontal adjusting scrmw k. Vartica! adjusting scrow

C. Fuse
1. The fuse block is located under the seat.

1. Fuse 2 Spare luwe

2. f any fuse is blown, turn off the ignition

switch and the switch in the gircuit in
question, install a new fuse of proper
amperage.
Turn on the switches, and see if the
glectrical device operates. If the fuse im
mediately blows again, find the cause in
the circuit in question.

Do not use fuses of a higher amperage rating
than those recommended. Substitution of a
fuse of improper rating can cause extensive
electrical system damage and possible fire.
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NEW SERVICE
FAIRING REMOVAL

The fairing assembly must be removed to perform maintenance as well as major overhauling
procedures. Some maintenance procedures require that only part of the fairing assembly be
removed. Yamaha recommends, however, that the entire fairing assembly be removed whenever
the motorcycle is serviced. This will ensure that the fairing is not damaged or unnecessarily
marred,
The following table lists those fairing components that must be removed to gain acess to a
particular area or component!

Sections 10 be removed

1

NOTE

C.
D

A
B, Valve Clesrance Adjustment

Air Cloaner

Turbo Charger Unit

@

O

Ignition Timina

ENGINE

F.

E

Carburetor

eiffe]

Engins Ol

a.

o)

Final Gear Ol

il - =

. Compression Pressure Measurement

Clutch Adjustment

. Fual Cock

* Loosen the
socuring bolts

. Front anel Rear Brake

: Tubllis; Tires and A luminium Whaeels

. Frant Fork OF Change

Reer Shock Absorber

CHASSIS
TIommo|oe| =

- Steering Head _A_ﬂmmm
. Cable Inspection and [ ubrication

*Clutch cable
g tion

. Throttle Cabls and Grip Lubrication

b—— s —— —

RAoar Arm Pivet ErurF_r;m

Brake and Change Pedals/Brake snd Clutch Levers

. Center and Side Stand Pivots

Battery

.
|0
r—l—

Spark Plug

Headlight

ELECTRICAL

Fuse

A fairing component marked with a solid circle must be removed; a fairing component marked
with a broken circle need not be removed, but servicing procedures will be much easier if it is.
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Fairing Removal 4. Remove the side panels as one piece.

1. Remove the seat. Grasp the panels on either side where
To open the seat lock, insert the key in the panels are joined to the frame.
the lock. Then, turn it clockwise and Pull the male connectors out; then pull
pull the lever backward., the rear of the panels up.

1.0pen 2. Pull

2. Remove the lower panel securing bolts
(3X2) and remove the lower panel as one 5. Remove the headlight nacelle.

6. Remove the left and right front flashers
(3X2); disconnect the lead couplers.

g <
3. Remove the front securing bolts (2) and
the side securing bolts (2).

7. Remove the windscreen with the rear
view mirrors (2X2).
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B. Remove the two clips.

overlow pipe

Disconnect the
emergency engine stop switch lead
connecter

3. Disconnect the fuel lines,

4. Remove the fuel tank

0il Cooler Reamaoval

1. Place an open container under the angine,
2. Remove the oil cleaner cap bolt,

10, Remove the securing bolts (4) and re-
move the rear molding while prying the
ends apart.

Fairing Reassembly
To reassemble the fairing reverse the removal
procedure.

4. Loosen the oil hose fitting nuts(2); then
Fuel Tank Removal remove the oil cooler holding bolts {2)
1. Remove the fuel tank securing bolt. and the clamp bolt.



) 1 O-ring
5. Remove the oil cooler assembly, pulling

down and then away from the motor 4. Tighten the oil cleaner cap bolt.
cycle.

Tightening torque:
15 Nm (1.6 m-kg, 11 ft-Ib)

5. Tighten the oil cooler holding bolts (2).

Tightening torque:
10 Nm {1.0 m-kg, 7.2 ft-Ib)

6. Tighten the clamp bolt,

P — e

Tightening torque:
Oil Cooler Installation 10 Nm (1.0 m-kg 7.2 ft.1b)
1. Install 8 new “O-ring” and install the oil —_—
cooler spacer to the crankcase. Make 7. Tighten the oil hose fitting nuts (2).

sure the ""O-ring”’ is positioned properly.

Tightening torque:

1. D+ing

2. Tighten the spacer securing bolt,
Tightening torque
50 Nm (5.0 m.kg, 36 f1.1b)

3. Install the oil filter element into the
filter cover and install a new “O-ring”.
Make sure the “O-ring” is positioned
properly.
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LOCATION AND OUTLINE OF TURBO SYSTEM COMPONENTS
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MAJOR COMPONENTS OF THE YAMAHA TURBO SYSTEM

—{1)

r

| — —

EXHAUST SYSTEM ] .
—(2)

——-—13)
(4)
(5)

— (B}
(1)

INTAKE SYSTEM J
-(2)

—(3)

—(4)
—(5])

—(6)

—(7)
(1)

\‘ FUEL SYSTEM

(2)
—(3)

T T

-{4)

e 1
LUBRICATION SYSTEM | |
; (2)

—(3)
4
T-:s:

‘ (1

yi (2)
{(3)

IGNITION SYSTEMJ

Exhaust pipe
Joint exhaust
Turbocharger
Actuator
Wastegate

Muffler (LLH./R.H )

Air cleaner

Duet 1 {to turbocharger)
Duet 2 (to surge tank)
Surge tank

Heed valve

Relief valve

Drain valve

Electric fuel pump
Pressure regulator
Check valve

Carburetor

Scavenge pump

Delivery hose (to turbocharger)
Scavenge hose (to scavenge pump)
Check valve

Oil filter

TC! ignitor unit

Boost sensor

Knock sensor



CONSTRUCTION OF THE TURBOCHARGER UNIT

The twrbocharger unit is made up of the following components: the compressor, which produces

the boost pressure by compressing air; the turbine, which converts the exhaust gas into energy to

drive the compressor; the bearings, which support the rotor shaft as it rotates &t high speed; and
the boost pressure control unit, which is composed of the wastegate and its actuator valve,

THRUST BEARING

OIL INLET
n
COMPRESSOR A
WHEEL :
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AIR : :
INLET [_> 1 =
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OUTLET
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COVER
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BEARING HOUSING

Fd PISTON RING

TURBINE HOUSING

i I, EXHAUST GAS
—y/ OUTLET

TURBINE WHEEL

BEARING

.i'_l.

EXHAUST GAS INLET




Compressor

The compressor is a rotor located within a housing of decreasing volume. As the compressor
rotor turns, in excess of 100,000 rpm, it moves air by centrifugal force, Because of the design,
the air being sent to the carburetors slows from its initial velocity, but because of the decreasing
volume of the housing, the air pressure increase.

__ DIFFUSER

__ COMPRESSOR WHEEL

Turbine

The turbine is driven by the engine’s exhaust gases. The rotating turbine, which is connected to
the compressor, turns the compressor. The turbine rotor is constructed of a ultra heat-resistant
alloy, which is a precision casting that can withstand high-speed operation at extreme tempe-
ratures. The turbine housing is shaped like a snail and is called a scroll casing.

This design directs the exhaust gases into the turbine rotor blades. Because the turbine housing,
like the turbine rotor, is subjected to high temperatures, resisting distortion and oxidation due to
extremely high temperatures,

- SCROLL

__TURBINE WHEEL

> ouner
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Floating bearing

Floating bearings support the turbine shaft as it turns at speeds of 100,000 to 210,000 rpm.
It is the fact that these bearings “float” in a constant flow of lubricating oil that permits the
turbine/compressor shaft to spin at such high rpms, These bearings are designed to turn freely
between the shaft and the bearing housing. Lubricating oil surrounds the bearings, flowing
freely yet absorbing the vibrations created by the turbine/compressor shaft. To ensure that the
oil is not stressed any more than necessary, the bearIng housing has special seals that separate
the exhaust gas driving the turbine from the lubricating oil.

THRUST PLATE TURBINE BACK PLATE

/
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Cooling of the bearing section

During full-throttle, high-speed operation the temperature of the inlet at the turbine is more
than 850°C, and even the serface temperature of the turbine housing is as high as 550 to 750C,
If such heat is transferred to the center bearing housing, the bearing temperature will rise accord-
ingly. This reduces the oil’s viscosity, making it ineffective in absorbing the vibrations from the
floating bearing. To guard against these high termpgratures, the rear of the turbine is covered with
a backing plate so that an air chamber is formed between the backing plate and the housing,
thus serving as a heat insulator.

Gas seal on the turbine side

The shaft on the turbine side is provided with a ring groove into which a small-diameter ring is
fitted to seal out the exhaust gas from the turbine. The ring is forced against the center bearing
housing by its own tension so that it does not turn with the shaft; the shaft rotates while keeping
full eontact with the ring.

Oil seal on the compressor side
A ring is fitted in the groove around the thrust collar to provide a good seal.

Boost pressure control

When the engine speed is low, that is, when the exhaust gas flow is not much, the boost pressure
is also low, But when the engine speed increases, the turbine wheel spins faster, thus increasing
the boost pressure, As engine rpms increase, so does boost pressure, further increasing power,
If the boost pressure is not controlled, it will increase to the point where the engine will be
damaged. To control boost pressure, a valve is used through which exhaust gas is routed 1o
bypass the turbine. Boost pressure is thus controlled.

Wastegate valve

The wastegate is opened and closed by the actuator valve which is operated by the boost pressure,
The wastegate limits the boost pressure supplied to the engine.

The boost pressure is carried from the compressor, through the rubber hose, to the actuator
chamber. When the boost pressure exerted on the chamber goes beyond the preset level, it
overcomes the spring force and pushes the diaphragm and linkage. This opens the wastegate
valve to permit the exhaust gas to flow to the right-hand muffler. As a result, the amount of
exhaust gas exerted on the turbine wheel is reduced, and thus the speed of both turbine and
compressor wheels is slowed down, The result is a decrease in the boost,

When the boost pressure is below 53.2 kPa (400 mmHg, 15.7 inHg), all exhaust gases are
channeled through the turbine vanes,

When the boost reaches 53.2 kPa (400 mmHg, 15.7 inHg), the diaphragm of the wastegate
actuator causes the gate to open, and the excess exhaust gas flows through the bypass to the
exhaust pipe.

Wastegale vilun
400 1
Stroke: % mm
S04 Prassurs BIAL69 Py
(0,85 £ 0.07 kglem®)
120 £ 1.0 psi)

00/

-
o
-1

FRESSUNE | mmkg —=

BoOsT




OPERATION OF YAMAHA TURBO SYSTEM

EXHAUST SYSTEM

The exhaust system is composed of exhaust pipes, an exhaust chamber/turbocharger assembly,
and mufflers. The turbocharger is operated by the engine’s expelled gases and this in turn
operates the compressor rotor, which creates the boost pressure for the combustion chambers.
The boost pressure is controlled by a wastegate that channels unneeded exhaust out the right-

hand muffler. See the block diagram below.,

Engine ]+ Exhaust pipe J-{ Exhaustjl =
| . chamber | .

—

Turbocharger l

Actuator e

Compressor ==

| -4 | Muffler
Turbine left-hand |
) i

¥ -
' 1 | Muflfler
Waste gate o right-hand
| M

The turbocharging system features a patented Yamaha exhaust joint chamber, The exhaust pipes
are grouped together to supply an even exhaust flow — a 360" interval with less interference from
exhaust pulses. As a result, the engine gives a smooth, ever-increasing curve of performance.

A

#1 CYLINDER
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EXHAUST SYSTEM REMOVAL

CAUTION:

Do not, under any circumstances, disassemble
the turbocharger unit itself. If the turbo-
charger unit fails, it must be replaced.

_MUFFLEF ASSEMBLY (R}

| EXHAUST
| CHAMBER

MUFFLER ASSEMBLY (L)

Removing the left muffler, turbine rotation
can be inspected without removing the turbo-
charger.

ANIEW

L1,



DISASSEMBLY

Exhaust Pipe and Exhaust Chamber
1. Remove the lower, fairing panel that
shields the turbocharger/exhaust chamber
assembly.

NOTE:

The lower fairing panel need not be removed:
however disassembling the exhaust pipes and
exhaust chamber will be easier

2. Remove the exhaust pipe mounting

flange nuts.

3. Loosen the clamps that mount the
exhaust chamber to the exhaust pipes.

4. Remove the exhaust pipes.

5. Remove the nuts at the exhaust chamber
/turbocharger mounting flange, and
remove the exhaust chamber.

Mufflers
1. Remove the
bracket bolts.

left muffler mounting

2. While supporting the left muffler,
loosen the coupling bolt and nuts at the
turbocharger, and remove the left

muffler.




3. Remove the

right muffler
flange bolt

I 1
maunting

Duct from alr o learnay

2. Remove the scavenging oil hose.

4. While supporting the muffler, remove NOTE: _
the mounting flange bolts that connect

the muffler to the turbocharger, and
remove the muffler,

Using a suitable clamp or bolt, close off the
oil hose so that oil will not leak out.

3. Remove the banjo fitting bolt from the
oil supply hose.

|“

“""""—""'.'.."

Turbocharger
1

Loosen the clamp screws.

4. While supporting the turbocharger, re

move the mounting nuts, and remove the
turbocharger.

1. Duet to surge tank



Don't allow foreign particles to-enter the
turbocharger, when removing the turbo-
charger,
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INSPECTION

Turbocharger

1. Ensure that the turbine and compressor
rotors turn smoothly.

L

2. Ensure that the actuator valve and waste-
gate assembly operate correctly.

3. As the turbine is turned it should not
bind at any point, there should be no
side play, and there should be no axial
play in the turbine/compressor shaft.

1. Turbochbarger prewsure gauge

1. Turbocharger
predsure pauge
2. Dial gauge

IF THE TURBOCHARGER UNIT DOES
NOT OPERATE PROPERLY, THE ENTIRE
UNIT, INCLUDING THE ACTUATOR
VALVE/WASTEGATE ASSEMBLY, MUST
BE REPLACED.

E xhaust Pipes and Mufflers

Check the exhaust pipes, exhaust chamber,
and left and right mufflers for any leaks or
material that could make its way into the
turbocharger unit. Also check the oil scavenge
and oM supply lines for any leaks. Replace as
necessary.

Actuator Valve/Wastegate Assembly
Using the following procedure, check the
pressure on the actuator valve.
1. Install the turbocharger pressure gauge
(P/N YM-33076) and the dial gauge as
shown below.

— 57

3. Beliows
4. Rellef valve
6. Actuator




Dial gauge read

Pressure gauge read

1.0 mm (0.04 in) 67.7 + 2.9 kPa 0.69 + 0.03 kg/em? 9.81: 0.43 psi
5.0 mm (0.20 in) 834 : 6.9 kPa 0.85:0.07 kg/em? 12.1 £ 1,00 psi
CAUTION:

Do not loosen the actuator shaft locknut. The shaft and locknut held fast by an adhesive.
An attempt to force them apart will cause damage to the actuator diaphragm.

ACTUATOR CURVE
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REASSEMBLY

CAUTION: The exhaust system operates under very high pressure from the turbocharger.
> Every connection and joint in the system must be tight, and new gaskets must
be used. There must be no exhaust leaks or a drop in performance will result.

TURBOCHARGER

JOINT EXHAUST CHAMBER

MUFFLER {RIGHT)

MUFFLER ILEFT)

EXHAUST PIPE

TURBOCHARGER

EXHAUST PIPE

JOINT EXHAUST CHAMBER

MUFFLER
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EXHAUST SYSTEM REASSEMBLY

Observe the following assembly instructions
carefully.

The exhaust system must be assembled in the
order listed below.

1. Mount the sub-muffler and the protecter
to the turbocharger V.. Ouct to. mrge tanh

Tightening torque:

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

REm——

4. Connect the oil lines, and tighten the
banjo fitting bolt.

1. Protecter 2. Subr-muffler

Tightening torgue: _|
12 Nm (1.2m.kg, 8.7 ft.lb) |
= d

2. Mount the turbocharger to the frame,
and finger-tighten the mounting nut.

3. Connect the ducts 1 and 2 to the turbo-

l Tightening torque.
charger, and tighten the clamp screws. l

21 Nm (2.1 m-kg, 15 ft.Ib)

5. Install the exhaust chamber to the turbo-
charger, and finger-tighten the mounting
bolt to the frame.

6. Tighten the flange nuts (2).

1. Duct from air clsanes L




Tightening torque

20 Nm (2.0 m. kg 14 ft.lb)
Install the exhaust pipes to the exhaust
chamber, and install the ringnuts to the
cylinder head.

8. Tighten the ringnut securing nuts (8).

Tigﬁaning torque:
10 Nm (1.0 m-kg, 7.2 ft-lb)

8. Tighten the clamp bolts (4).

Tightening torque
20 Nm (2.0 m-kg, 14 ft-Ib)

]

10. Tighten the exhaust chamber mounting
bolt

£ 1

Tightening torque:
25 Nm (2.5 m-kg, 18 ft.Ib)

-

Tighten the turbocharger mounting nuts

(2).

install the left muffler to the turbo-
charger, and finger-tighten the bolt and
nuts (2}.

L

11.

Tightening torque:
20 Nm (2.0 m: kg 14 ft. Ibl

12,

13. Install the left footrest bracket.
14. Tighten the coupling bolt and nuts (2).

Tightening lorque

20 Nm {EDmkg ‘Mftlhl

15. Tighten
bolts (3).

the footrest bracket securing

Tightening torque:
25 Nm (2.5 m:kg, 18 ft-Ib)

16. Install the right muffler to the sub-
muffler.

17. Install the right footrest bracket.

18. Tighten the clamp bolt.



o R D x — |
Tightening torque:
20 Nm (2.0 m-kg, 14 fr.Ib)

19. Tighten the footrest bracket securing
bolts.

| M8 [ 20 | 20 | 14
M10 25 | 25 18
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INTAKE SYSTEM
The intake system consists of an air cleaner, a surge tank, a reed valve, and a relief valve. All
work together to provide the correct amount of air over the entire range of the engine’s perform-

ance requirements, from low to high speeds.

[ — Relief

TS Turbocharger valve

N g Compressor
cleaner e Surge e ——
v Turbine ek Carburetor ——»
Low speed |
b e + Reedvalve f---------- o
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Surge Tank

The surge tank is an alloy air chamber that can hold large amounts of compressed air under
constant pressure. The relief valve and the reed valve are located in the surge tank.

HELIEF VALVE REED VALVE

OBRAIN VALVE SURGE TANK

Relief valve

The relief valve releases excessive boost pressure in the surge tank if boost pressure becomes to
high. This is a back up system to the waste gate.

If the wastegate actuator valve should fail, the relief valve will open the surge tank, reducing the
excess boost pressure and thus protect the engine.

Relief valve setting pressure
98.1 kPa (1.0 ka/em?, 14.2 psi)

Reed valve

The reed valve opens at low engine RPM when the turbocharger does not provide sufficient
boost pressure, In this way, turbo lag is largely eliminated and better throttle response can be
obtained,

VALVE SEAT
~ ASSEMBLY

SECTION B-B SECTION A-A
RELIEF VALVE REED VALVE

NOTE:
The relief valve assembly must be installed into the surge tank
with the arrow pointing upward; see the illustration.




Drain valve,
This valve is provided to drain the surge tank of trapped fuel. It remains open when the engine
is at a stop but starts to close as the surge tank is charged

| Drain valve closing pressure: 4.9 kPa (0.05 kg/em?, 0.7 psi) —‘
L

FILTER

-1‘..'*-‘.;._'.-'4';.'1 4 _t':i___::l 4
DRAIN VALVE




FUEL SYSTEM

The fuel system is made up of a fuel tank, fuel cock, an electrical fuel pump, a check valve, a
pressure regulator, and the carburetors.

Fuel is fed to the carburetor float chambers by the boost pressure picked up from the surge
tank, The excess pressure (which determines the rate of flow of the fuel) is channeled through
the pressure regulator back into the fuel tank. The pressurized fuel goes through the check valve
to the carburetor float chambers, Unlike conventional carburetors, the fuel in the float chamber
must be pressurized so that it can be metered into the venturiis. 1 it were not pressurized, the
higher pressure with which the air enters the carburetors as the result of turbocharging would
prevent any fuel from leaving the carburetors.

En o

. P| +
Fuel Nl‘_ _ Fuel Check Pressure 0.2 kg/em?
tank pump valve regulator Setting

pressure
I Pis
D 2~0.7 kg/em® 1 D~ 0.5 kg/em?
( Carhuretur ] Surge
o tank
- FUEL TANK
FUEL PUMP
PRESSURE
REGULATOR

CHECK VALVE —







FUEL SYSTEM COMPONENTS

10 Nm (1.0 m-kg, 7.2 ft1h) ) FUEL FLOW

Q,__ JOINT

FUEL PUMP

i

STAY )

7 Nm
(0.7 m-kg, |
5 f-lb)

FCHECK VALVE ASS'Y

DAMPER STAY

REGULATOR HODSE

‘ ‘Q (74 i i~ FUEL HOSE 4

(WHITE PAINTED)

1 l-ll
i

)| )

g

ISURGE TANK)

5] FUEL COCK

NOTE: .

1. Connect fuel hose 1 to the fuel cock “"OUT",

2. Connect fuel hose 6 to the fuel cock “IN*

3. The center mark an the fuel pump should be located in the upper center of the damper
stay as shown in the illustration.
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HOW TO LAYOUT FUEL HOSES

't n b I
] : 4 o L
=
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RECULATOR r 1 oz b . I Ll

L

FUEL COCK iy K

FUEL PUMP LOCATION

ENTERA MARK

.r:l . 1 .. ' - \ (ALIGn the mark with
A I-I " 1 ] this positian, |



OVERFLOW PIPE ROUTING

FILLER COVER

OVERFLOW PIPE 1 \ \
\l

CLAMP
%,

SENDER LEAD

.\“
FUEL TANK

T SUAGE TANK

OVERFLOW PIPE 2

THROUGH IN THE COIL SPRING
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FUEL PUMP

The fuel pump is operated by a DC motor that is directly coupled to the pump, Fuel from the
fuel cock is drawn into the pump, flows around the motor to the outlet at the opposite end of
the housing, and then is fed through the check valve,

The fuel pump is connected to the electric starter circuit and begins pumping fuel when the
starter is made to perate. The pump is protected by the circuits that sense AC generator cutput
should the engine stall and a ballast switch, which shuts the fuel pump off should the motorcycle

fall over.
MA?HET R'DLI‘L ER Hc;‘ron
bz § -"i JI
| & = —— 1
- e 13 —
R - : “ . 7
I L A ! )
g L] -'J
= - -y ol
l H = r : L ] -
d f  P— . { \ i
D FUEL
. EhC o : / TANK
— == = A |'I
‘II
INLET
i b RELIEF
ARMATURE
o ‘ OUTLET g

The pump is made up of a housing, a rotor, and a series of rollers. While the rotor is turning, the
rollers, which are pushed against the housing by centrifugal force, trap fuel, The fuel thus
trapped is squeezed out as the rotor further turns. In the event of restricted fuel flow in the
system, a spring-loaded relief valve is used to work at 2.6 kg/em®.  This valve relieves excess
pressure that could build up in the fuel system.

ROLLER SPACER
LY Vi

OUTLET INLET

OUTLET PORT INLET PORT
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FUEL PUMP CIRCUIT

This fuel pump can run when the starter motor is running or when the engine is running,

! MAIN FUSE

k‘ BATTERY —— _J; .

2.

IGNITION
RELAY 1 RELAY 2 SYSTEM
— 00— 00— D—0— =
MAIN SWITCH EMNGINE
STOP SWITCH
(~ohe=y
i
EMERGENCY |
STOP SWITCH| - | |
A
STARTING CIRCUIT
CUT OFF RELAY TVIRE P

3
3

DIODE

|
|
)
' _ _DIODE 2
STARTER

HUTTDN,’

STARTER [\ }, /
MOTOR ) J
DIODE 3

AC GENERATOR

FUEL PUMP OPERATION
1.

Main Switch On:

The ignition system circuit is closed, but the fuel pump will not run.

Electric Starter Button On:

The electric starter begins to operate. Relay 2, in parallel with the electric starter, closes,
thereby making the fuel pump operate.

Engine On;

When the engine is turned over, the AC generator creates voltage which keeps relay 2 on
and the pump running,

Engine Stalls:

If the engine stalls, the AC generator does not produce voltage. Relay 2 is turned off,
stopping the fuel pump. No other switches need be turned off,

Motorcycle Falls:

Should the motorcycle go down, the ballast switch turns on and relay 1 is turned off.
This opens the ignition circuit which kills the engine. At the same time, the pump is also
cutoff from its power supply and stops running.

Fuel pump specifications:

Consumption amperage: 2A or less
Output pressure:  98.1 kPa (1.0 kg/cn®, 14.2 psi)
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CHECK VALVE

This valve replaces the traditional vacuum fuel cock. It is fitted to the system to prevent fuel
flow to the carburetors when the engine is not running. |f a pressure of 19.6 kPa (0.2 kg/cm’,
2.8 psi) is created on the intake side of the valve, fuel flow will be 3.5L/hour to the carburetors.

i\

— A SECTION A-A

TO PRESSURE
" | REGULATOR

- 1 ._j e s .‘J.—._j*

H—
O-RING
SPAING -
1
TO CAFB e (i

PRESSURE REGULATOR

This regulator is closed when the engine is at a stop and open when the engine is running, thereby
controlling the feed pressure (i.e., fuel flow) in the range of the charging pressure plus an addi-
tional 0.2 kg/cm’. Spring-and-diaphragm control of pressure is used to ensure the proper manifold-
/fuel pressure difference. The spring end of the regulator is thus open to the engine manifold.

As the pressure exceeds 0.2 kg/cm’, the diaphragm opens the regulator, causing excess fuel to
return into the fuel tank,

FROM
SURGE TANK *
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< CLOSE > < OPEN >

"

..anJr 1

o @ |
ouT *| | ) our «B

LY. )




CARBURETOR

The carburetor is a fully-enclosed type BS30; float chamber ventilation is opened to the surge
tank, because the float chamber must always be under boost pressure in order to supply suffi
cient fuel to the venturi,
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CARBURETOR SECTION VIEW
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PRESSURE-SEALED CARBURETORS

These carburetors have been specifically developed for use with a turbocharger, Because they are
subjected to high intake pressures created by the turbocharger, they too must be pressurized
to work effectively. To achieve this, the throttle valve shaft and starter plunger have O-rings to
prevent pressure leaks, and to ensure that they do not leak, special passages deliver pressurized
air to complete the seal, Air will leak from the throttle shaft and starter plunger O-rings, but this
is normal. Should, however, fuel begin to leak from these passages, the carburetor must be
serviced immediately,
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AIR CLEANER AND CRANKCASE VENTILATION SYSTEM
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LUBRICATION SYSTEM

The turbo unit is pressure-lubricated from the main engine oil gallery, A check valve is installed
on the outlet of the engine main oil gallery to stop oil flow to the turbo unit when the engine is
not running. A scavenging pump rotor is equipped behind the original oil pump rotor to retrieve
the oil from the turbo unit, ensuring a constant flow of oil

Check valve opening pressure: 24.5 kPa (0.25 kg/em , 3.56 psi)

SCAVENGE PUMP

TURBO CHARGER

RIGHT SIDE VIEW



NOTE:
This filter traps material missed by the engine filter. It is made of a coarser mesh than

the engine filter and must be cleaned after the first engine oil filter inspection {500 km)
and thereafter every

CIL FILTER
GUIDE

TURBOD CHARGER

OIL CLEANER

LEFT SIDE VIEW
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T It A

OIL PIPE FOR TURBO UNIT

OIL PIPE 2

CLip

OlL HOSE 1

26 Nm
2.6 mkg OIL HOSE 2

19 ft-lb
VALVE SEAT

STRAINER

ML PIPE 1

OIL DELIVERY
PIPE 1

RELIEF VALVE

B.7 frlb

GASKET

1.2 m-kg
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OIL PUMP
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R T 4
1 L

EMERGENCY
SHUT-OFF
SWITCH

N _~CLUTCHSWITCH (LH.)  FUSE BOX (UNDER SEAT)
EMERGENCY

k. ENGINE STOP RELAY

BATTERY (L.H.)

STARTING CIRCUIT
CUT-OFF RELAY
iRH)

&:— = s SIDESTAND
— STARTER SWITCH
MOTOR.

NEUTRAL

SWITCH (LH.) SIDESTAND RELAY (R.H.}

STARTER RELAY [L.H.)
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IGNITION SYSTEM
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Above circuit diagram shows only ignition circuit in wiring diagram.
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LIGHTING SWITCH
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SIGNAL SYSTEM

T

. Above circuit diagram shows only signal circuit in wiring diagram.

WARNING LIGHT "

COMPUTER MONITOR .llhﬁg‘

MAIN SWITCH
HORN SWITCH [LH.)

FLASHER SWITCH (L H.}

BRAKE SWITCH (R.H.)
FUEL SENSOR FUSE BOX (UNDER SEAT)

BATTERY [A.H.)

FLASHER AELAY ‘~I

T CIL_“]:- '
HORN --._ %‘g _
: - Y

(@D ‘ |
J ‘;m-“

BAAKE
OIL LEVEL CANCELLING SWITCH \\___4—/
GAUGE URTT (AH.)
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IGNITION CONTROL SYSTEM

This motorcycle is equipped with the conventional transistor-advance system as well as a semi-

conductor-controlled boost sensor and a knock sensar

These combine to produce the optimum

ignition timing according to engine conditions (i.e., engine speed, load, knocking, etc.).

Ignition system block diagram
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IGNITOR UNIT

KNOCK CONTROL
CIRCUIT

'

ADVANCE
CONTROL
CIRCUIT
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@

SPARK
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VACUUM ADVANCE CONTROL SYSTEM

Generally speaking, in a 4-stroke motorcycle, the knocking zone varies with engine load.

KNOCKING ZONE FOR KNOCKING ZONE
PARTIAL LOAD FOR FULL LOAD

A

g

aThC A

IGNITION

TIMING ADVANCE CURVE

FOR PARTIAL LOAD

ENGINE SPEED

In an advance system concerned only with engine speed, the ignition advance is set as indicated

by the heavy broken line (————— ), whereas in the advance system assisted by the sensing of the
engine load conditions, the optimum ignition can be obtained by setting the timing as indicated
by the lighter broken line (- ). This is the case especially under partial-load conditions.

Engine load conditions are monitored by a semiconductor boost sensor and computed in the
electronic circuit for the control of ignition timing. The absence of moving parts for this ignition-
timing system contributes to the longer life, smaller size, and lighter weight of the entire system.
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KNOCK SENSOR

The knock sensor senses the high-frequency vibrations developed by the engine and, as soon as
this takes place, this knock-sensing system retards the ignition timing gradually so that knocking
can be suppressed.

When there is no knocking for a certain period of time, this system functions to advance the
ignition timing very gradually, until knocking is about to occur. This sensor feeds back the
vibrations from the knocking engine and thereby controls the ignition timing so it is always set
at an advanced position, but just before knocking would occur.

L] e

Knocking Retard - No knocking Advance

In this way, this knock-control system makes it possible to deal with constantly varying operating
conditions, thereby supplying the constant and optimum ignition timing and spark.

INSULATION
SCREW
TAPER WEIGHT RESIN

SECTION AA

Y e

\ TERMINAL
PIEZO- O-RING

ELECTRIC
ELEMENT

- This sensor which is mounted between # 2 and #3 cylinders on the exhaust side, employs a
; piezo-electric element and terminal place. This unit senses high-frequency oscillations
hv engine knocking. The oscillations are a form of pressure, and this pressure generates
voltage in the piezo elemerit. The generated voltage is carried to the ignitor unit, and
ﬂlluimﬂ retards the timing, preventing the engine from knocking.

Fail-safe functions

If the knock sensor fails because of a lead failure, short-circuit, couple disconnection, or sensor
*‘mp the ignitor unit automatically retards ignition timing from the advanced setting.
“I If the pressure sensor is disconnected, the ignition unit automatically retards the ignition
~ timing to the curve (1) shown in the illustration.
i 'i - If the knock sensor output is zero, the ignitor unit automatically retards 5 + 1.5° from the
advanced setting, the safest setting over 7,500 rpm.
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PRESSURE SENSOR
This boost sensor unit consists of a semiconductor strain gauge and an amplifying circuit.

Pressure to the carb manifold (venturi portion) is sensed by the strain gauge and amplified in the
circuit connected with this gauge. The amplified pressure signals are than transmitted to the
ignition system for the control of ignition timing advance.

g ¥

STRAIN GAUGE AMPLIFYING CIRCUIT

| R e

S

PRESSURE
INTAKE
TUBE

FROM MANIFOLD
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PRESSURE SENSOR INSPECTION (OFF-FRAME)

Open the pressure intake tube (1) to the atmosphere, and check the voltage between the output
terminal (2) and the ground. See the following picture.

Qutput voitage: About 2.0 DC. volt

ouT-PUT
VOLTAGE

Y

49—

ouT
PUT

- L

00 0 lﬁmmmHﬁ
|ATMOSPHERE! PRESSURE

BATTERY

VOLTAGE METER

i

1. Remove the seat.
2. Remove the side panels as one piece.
3. Remove the stay 1.

5. Turn the main switch key to ON,; or

. connect the battery () lead to R/W and

| 1. Stey 1 : ' © lead to ground.

6. Read the tester, If the tester reading is
not in the vicinity of the specified range,
replace the pressure switch.,

4. Pull out the TCl unit connecter and
connect a Yamaha Pocket Tester,

®lead — Black/Red
© lead — Black/Yellow

Specified range: About 2.0 DC. volt J
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SWITCH AND RELAYS

EMERGENCY SHUT-OFF SWITCH

The emergency shutoff switch is a mechanical
switch and mounted behind the headlight.
This switch will shut off the ignition system if
for any reason the motorcycle reaches a lean
angle of 60 degrees or more from vertical,

Removal
1. Remove the required fairing,
2. Disconnect the lead wires from the wire
harness and pull out the switch assembly
from its rubber mounting harness.

1. Emargency shut-afl switch
2. Rubber mounting
3. Fual pump relay

Inspection
1. Connect the pocket tester leads as shown.
2. The tester (with ohms x 100 scale)
needle should show infinity (=) when
the switch is positioned vertically as
shown. Replace the switch if it shows
(1198

Pocket 1ester

1, Weight contact

~ B8

The tester (with ohms x 100 scale) nee-
dle should swing to 0 when the switch
is leaned about 60 degrees or more to
either left or right from the vertical posi-
tion.

Replace the switch if it shows infinite
resistance (=),

Installation

CAUTION:
-

Install the switch with the arrow pointing up,
or the switch will not operate correctly.

SIDESTAND SWITCH

—

Remove the seat.

2. Remove the side panels as one piece.

3. Disconnect the connector from the
wiring harness.

4. Connect the pocket tester leads as shown,

and set the tester selector to ohm x 1.
When the sidestand is up, the tester
should read zero ohms. When the side-
stand is down, the tester should read
infinity.



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.

SIDESTAND RELAY

[ ————
SIDESTAND | SWITCH. E: ::3 10082
upP FREE o<

DOWN | PUSH

Also you can remove the switch and
check it as a unit.

1. Push
2 Fres
3. Sidestand switch

SIDESTAND RELAY

1. Remove the seat and the side panels.
2. Disconnect the connector and remove
the sidestand relay. 1. When the battery ls connected

2. When the batiery |s disconnected,

5

N 3. 12 volt battery
a& % L ® STARTING CIRCUIT CUT-OFF RELAY
;LI \ \ P ' 1. Remove the required fairing.

2. Disconnect the connector,
3. Remove the starting circuit cut-off relay.

N
)

.

) -

. 5.}
. b,

theck the resistance of the relay coil
indings with the pocket tester. If the
tance is not within specification,

!qﬂm the relay.




1. Sverter circult cut-of relay

4. Check the resistance of the relay coil
windings with the pocket tester, |f the
resistance is not within specification,
replace the relay.

STARTING CIRCUIT CUT-OFF RELAY

 ——"

b =
== -
. 1 3 @nuﬂ

T —— ?@ E)f?_,

AH7-01
Na color

6. 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.

cAUTION:

Wrong connection of the hattery leads may
cause damage to the relay diode.

6. 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.

1, When the battery & connected
2, When the battery b disconnected,
3, 12 wolt battory

NOTE: =
Only the Yamaha Pocket Tester will give a
9.50 reading when testing continuity, The
particular characteristics of other testers will
vary the continuity test readings.

FUEL PUMP RELAY

1. Remove the required fairing.
2. Disconnect the connector.
3. Remove the fuel pump relay.

1. Fuel pump relay



Check the resistance of the relay coil
windings with the pocket tester. If the
resistance is not within specification,
replace the relay.

FUEL PUMP RELAY

i

3 |

=

1. And

6. 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,

= us:__.—-‘.‘ )

@

.hl the battery Is connected
!Ii.'ﬂmh batiery s disconnocted
. 12 volt battery

Emergency engine stop relay inspection
1. Remove the seat,
2. Remove the side panels as one piece,
3. Remove the lower panel securing bolts
(2X2).

1. Side panel
2. Lower panel
4. Remove the fuel tank.
5. Disconnect the connecter and remove
the emergency engine stop relay.

1. Emargancy engine stop relay

6. Check the relay as shown in “Sidestand
relay inspection.”



SPECIFICATIONS
I. GENERAL SPECIFICATIONS

1. Model Code Number

Federal V_I.N. Number

Frame Starting Number

Engine Starting Number

Dimensions.
Overall length
b, Overall Width
c. Owverall Height
d, Seat Height

e. Wheelbase
. Minimum Ground Clearance
6. Weight

a With Oil and Full Fuel Tank
b, Engine Dry Weight

7 Minimum Turning Radius

Engine:

Engine Type

Cylinder Arrangemaent
Displacement

Bore x Stroke
Compression Ratio
Compression Pressure
Starting System

Lubrication System

Engine Oil Type or Grade

11 Engine Qil Capacity

a. Periodic Oil Change
Okl Filter Replacement
c Total Amount

12. Middie/Final Gear Oil

a. Grade or Type
b. Final Gear Case Oil Amount
13. Air Filrer

166G

JYA16G00 "CA00010Y

16G-000101

16G-000101

2,170 mm [85.4 in)
730 mm (28.7 in)
1,355 mm (63.3 in)
780 mm (30.7 in)
1,440 mm (56.7 in)
140 mm { 5.5 in)

249 kg (549 Ib)

2,600 mm (102.4 in)

D.0.H.C., aircooled, gasuling

Forward-incline, parallel 4-cylinder

653 ce (398 cu.in)

63,0 x 52.4 mm (2.480 x 2,063 in)

8.2:1

785~ B34 kPa (8.0~8.5 kg/cm®, 114~ 121 psi)
Electric

Pressure lubricated, Wet sump

0.2 L (0.18 Imp at, 0.21 US qt)

Yamalube 4-cycle oil, SAE 20W40 type
SE motor oil

2.5 L (2.20 Imp qt, 2.64 US gt)
2.9 L (255 Imp qt, 3.07 US gt}
3.5 L (3.08 Imp qt, 3.70 US gt}

SAE B0 API "GL-4" Hypoid gear ol

Dry type element

w3




14. Fual
a, Type Premium gasoling
{Research octan of 95 or more)
| b Tank Capacity 155 L (3.41 Imp gal, 4.10 US gal)
€, Reserve Amount 2.2 L (0.4B4 Imp gal, 0.581 US gal)
16. Carburetor
| a Type BS30
b, | Manufacturer MIKUNI
16. Spark Plug
. Type BPBES, W24EP-U
b, Manufacturer (NGK] (NIPPON DENSQO)
) Gap 0.7 ~ 0.B mm (0.023 ~0.032 in)
E Clutch Type Wet, multiple disc
! “. Transmission:
& | Primary Reduction System Gear
b. Primary Reduction Ratio 87/58 (1.672)
& Secondary Reduction System Shaft drive
d. Secondary Reduction
Transmission output
Typa/testh/ratio Spur gear, 49/36 (1.361)
Middle gear case
1 Type/Teeth/ratio Bevel gear, 19/18 (1.055)
Final gear case
Type/Teeth/ratio Bevel gear, 32/11 (2.809)
e, Transmission Type Constant mesh, 5-speed, drum shifter
£, | Operation Left foot operation
8 | Gear Ratio st 35/16 (2.187)
2nd 30/20 (1.500)
3rd 30/26 (1.153)
4th 2B/30 (0.933}
5th 26/32 (0.812)
" Chassis:
8, | Frame Type Tubular steel double cradle
b. | Caster Angle 27°a5°
| Trai 118 mm (4.53 in)
Tire
Tire Type Tubeless
Tire Size (F) 3.25V19-4PR
| Tire Size (R) 120/50 V18
Manufacturer BRIDGESTONE, DUNLOP
Tire Pressure {Cold pressure)
Up 1o 80 kg (198 Ib) load* (F) 177 kPa (1.8 kg/em’®, 26 psi)
{R) 196 kPa (2.0 kg/em®, 28 psi)
80 kg (198 Ib) ~ 166 kg (366 Ib) load" (F) 226 kPa (2.3 kg/eny’ 33 psi)
(R) 245 kPa (2.5 kglem’, 36 psi)

o)




e, High-speed Riging {F) 196 kPa (2.0 kg/em®, 28 psi)
{R) 226 kPa (2.3 kg/em?, 33 psi)
*Total weight of accessories, etc, excepting motorcycie.
22. Brake
n. Front Brake Type Dual hydraulic disc
b. Operation Right hand
¢ Rear Brake Type Drum brake
d. Operation Right foot
23. Suspension
n. Front Suspension Telescopic fork
b, Rear Suspension Swingarm
24, Shock Absorber
. Front Shock Absorber Oil damper, air and coil spring
b, Rear Shock Absorber Oil damper, air and coil spring
25. Whee!| Travel
a Front Wheel Travel 140 mm (5.6 in)
b. Rear Wheel Travel 96 mm (3.8.in}
26. Electrical
a. Ignition System Battery ignition (Full transistor ignition)
b. Generator System A.C. generator
c. Battery Type or Model 12N12A4A
d. Battery Capacity 12V 124h (10)
27. Headlight Type HALOGEN (Antivibratory bulb)
28, Bulb Wattage x Pcs
a. Headlight 60W/55W 1 pes.
b. Turn light 27W x 4 pes.
c. Tail/Brake light BW/27W x 2 pcs.
d. Meter light 3.4W x 2 pes.
e. License light 3.BW x 2 pes.
29. Indicator light Wattage x Pes.
a. o Neutral 3.4W x 1 pes.
b, w High Beam 3.4W x 1 pes.
. w Warning « 34W x 1 pes,
d. v Turn " 3.4W x 2 pes.

D4




Il. MAINTEN l*ICE SPECIFICATIONS

A, Engine

2 Cylinder Head. 44—

8. Volume \ 22.7 e
b, Warp Limit ; < 0.03 mm (0.0012 in) >

"Lines indicate straightedge measurement

Cylingder
Material Aluminum alloy with cast iron sleeve
Bore Size 63.0 mm (2.480 in)

Taper Limit < 0.05 mm (0.0020 in)>
Out-of-round Limit < 0.01 mm (0.0004 in)>

Camshaft
Drive Method Chain drive Center

Cam Cap Inside Diameter 25_‘3'021 mm (0.98 -g.ma in)

Camshaft Dutside Diameter 25 _gg:;g mm (0.98 fgﬁn}

Shaft-to-cap Clearance 0.020 ~ 0.054 mm (0.0008 ~ 0.0021 in)
Cam Dimensions

Intake A 36.50 mm (1.398 in}

28.00 mm (1,102 in}

| 7.50 mm (0.295 in)
A

35.50 mm {1.398 in)
Exhaust g 28.00 rmm (1,102 in)

7.50 mm (0,295 in)

Vilve Timing T.DC
IN. Open B.T.D.C. 28°
— Close A.B.D.C. 48"

- EX. Dpen B.B.D.C. 53‘f
Close A.T.D.C.23"
Over Lap a = g1°

_ B.0.C.
. | Camshatt Runout Limit

|

‘. Gam Chain Type/Number of Links BUSH-CHAIN/120
~ | Cam Chain Adjustment Method | Automatic




d

Valve, Valve Seat, Valve Guide
Valve Clearance (Cold)

IN.
EX.
Valve Dimensions
[ |
. |
i L\l W
N Ly
€ =" }5"
|
g A" i Face Width
Huad Dia
"A' Head Dia. IN.
EX.
“B" Face Width IN.
EX.
"C* Seat Limit Width IN,
EX
“D* Margin Thickness Limit IN.
EX.
Stem Qutside Diametar
IN.
EX,
Guide Inside Diameter
IN
EX,
Stem-to-guide Clearance
IN,
EX.

Stem Runourt Limit

Jriet

rrr AT
Valve Seat Width Standard

< Limit =~
Valve Spring
Free Length
Inner Spring IN
EX.
Outer Spring IN.
EX.

< 2.0 mm {0,080 in} >

0.11 ~ 0.16 mm (0.0043 ~ 0.0059 in)
0.16 ~ 0.20 mm (0.0063 ~0.0079 in)

AN

. N
L % -,

- 1
- = I; ———wp»
[~ ¥
Seat Width Margin Thiclknass

33+ 0.1 mm (1.30 £ 0,0039 in}
28 £ 0.1 mm (1.10 £ 0.0039 in)
2 3 mm (0.091 in)
2.3 mm (0,091 in)
1+ 0.1 mm (0.0394 + 0.039 in)
1 + 0.1 mm (0.0394 £ 0.039 in)
0.7 mm (0.028 in)
0.7 mm (0.028 in)

7 -D.00
0.026

7 0,026
0.040

mm (0.2756 —0.0004 4.,

mm (0.2756

+0.012
? 0

+0.012
7 0

mm (0.2756 *9.0005 jn)

mm (0.2756 *0.0008 )

0.010~ 0.037 mm (0.004 ~ 0.0016 in)
0.025 ~ 0,062 mm (0,0010 ~ 0.0020 in)
<0.03 mm (0.0012 in) =

1.0 mm (0.038 in)

359 mm (1.413 in)
359 mm (1.413 in) /
39,6 mm (1.556 in}
39.5 mm (1.655 in)

e




b, Spring rate
Inner Spring IN.
EX.
Outer Spring IN.
EX.
[ Compression Length  (Valve Closed)
Inner Spring IN,
EX.
Outer Spring IN,
| | EX.
| d, Compression Fotce (Valve Closad)
' Inner Spring IN.
EX.
| Outer Spring IN.
| EX.
& n Tilt Limit
| Inner Spring IN, & EX,
Outer Spring IN. & EX.

T

-

2.36 kg/mm (132 Ib/in)
2.36 kg/mm (132 Ib/in)
4.58 kg/mm (256 Ib/in)
4.58 kg/mm (256 Ib/in)

31.0mm (1.220 in)
31.0mm (1.220 in})
34.0mm (1.339in)
4.0 mm (1.339 in)

9.0 kg (20 Ib)
9.0 kg (20 Ib)
19.1 kg (42.1 1b)
19.1 kg (42.1 1b)

25
2.5°

T —_—

Direction of Winding (Top View) Intake Exhaust
: Duter -C.'rulur
s i
oy \
= &)
| Piston
| Piston Sizes ;% 63.0 mm (2.48 in)/
Measuring Poim (A) | l 7.5 mm (0.295 in)
| ! = @\J & (From bottom line of piston skirt)
! Yl (Al
~ Clearance between n
- Piston & Cylinder 0.03 ~ 0.05 mm (0.0012 ~0.0020 in)
- <Limit > < 0.1 mm (0.0049 in) >
Oversize 15t —
2nd 63.50 mm (2.50 in)
3rd -
4th B4.00 mm (2.52 in)
_ Piston Pin Hole O1f.Set 0.6 mim (0.02 in)/In-side
I_

27




.
8. Piston Ring
a, Sectional Sketch
v |
f—' ; ,;lé Top Ring
—T—=
Z E 2nd Ring
T —=f
B
i Oil Ring
et I
b, End Gap (Installed)
Limit Top Ring
2nd Ring
Qil Ring
c Side Clearance
Limit Top Ring
2nd Ring
d. Plating or Coating
Top Ring
2nd Ring
Qil Ring
8. | Connecting Rod
a. Oil Clearance
b. Color Code
10. Crankshaft
a. Crank Width A"
b, Assembly Width "'B*
c. Deflection Limit “C"
d. Big End Side Clearance “D"
[ Journal Oil Clearance
f. Color Code _ Corresponding Size Blue
Black
Brown
Green
Yellow
—

B=12-30" mm (0.47-350% in)

T=26%0.1 mm (0.102+ 0.0014 in)

B=15_g8; mm (0.059 30037 in)

T=28%*0.1mm (0.110% 0.0004 in)

B=25mm (0.098 in)
T=2B8£0.15mm {0.110 £ 0.0058 in)

0.16~0.36 mm (0.0058 ~0.0138 in)
< 1.0 mm (0.039 in} >

0.15-~0.35 mm (0.0058 ~0.0138 in)
< 1.0 mm (0.039 in) >

0.3~0.89 mm (0.012 ~ 0.035 in)

< 1.5 mm (0.059 in) >

0.03~0.07 mm {0.0012 ~ 0.0028 in)
< 0.15 mm (0.0059 in}>

0.02~ 0.06 mm (0.0008 ~0.0024 in)
< 0.16 mm (0.0058 in) >

Chromae plated, Ferox coating

Chrome plated, Ferox coating

0.03 ~0.09 mm (0.0012 ~ 0.0035 in}
1. Blue, 2. Black, 3. Brown, 4, Green

A1 =56.15mm (2.21 in)

A1=59.2 mm (2.33in)

Ad = 60.45 mm (2.38 in)

Aa = 5545 mm (2.22 in)

3414206 mm (13444 0.024 in)

< 0,04 mm (0.0016 in)>

0.16~0.27 mm (0.006 ~0.011 in)
0.020~ 0.044 mm (0.0008 ~ 0.0017 in)
1.5100%  im (0.0601 599024 ;)
5" oaz

—0,002
L2 -0 006

~0.006
I'E— D010

—£0.010
1.8 0.014

mm {0.0591 *g%% in)

-0,00008
mim {O.UEQI_D_m“ in)

mm (0.0581 _g mﬂ:; in)

—0.00039 ;
mm (0.0591 000088 in)




FERLIRe R

Cluteh

Friction Plate Thickness/Quantity
Wear Limit

Clutch Plate Thickness/Quantity
Warp Limit

Clutech Spring Free Length
Minimum Length

Primary Reduction Gear Backlash Tolerance

Primary Drive Gear
Backlash Number

Primary Driven Gear
Backlash Number

Clutch Release Method

Transmission
Main Axle Run-out Limit

Shifter
Shifter Type

1.
&
h,
i
i
k.
L
m
n
o
P
i
r.
5.

Carburetor
Type/Manufacturer/Quantity

1.D. Mark

Thrattle Valve Size

Venturi Size

Main Jet (M)

Main Air Jet IM.AL)
Jet Needie (N}
Neadle Jet iNJ)
Throttle Vaive (Th.V.)
Pilot Jet (P.J.)
Pilot Air Jet iP.AJ)
Pilot Screw (turns out) (PS.)
Pilot Outlet Size {P.O.)
Starter Jet 1G.S.)
Valve Sear Size (v.5.)
Fuel Level {F.L)
Float Height (F.H.)
Engine |dling Speed

Vacuum Pressure at Idling Speed

3.0+£0.1mm (0.12 % 0.004 in)/B pcs.
<2Bmm (0.1 in)>

1.8 mm (0.06 in)/7 pes.

< 0,06 mm (0.002 in) >

42.8 mm (1,69 in)

41.8 mm (1.65 in)

118

g7~

27~32
Rack & Pimion pull, Outer pull

< 0.08 mm (0.0031 in) >
Cam drum

BSIO/MIKUNI/A pes.

16G 00

@30 mm (@118 in)

B 26.4 mm @ 1.04 in)
#1275 (For #1, #4 cyl.),
#1325 (For #2, #3 cyl.)
#70

4DP5389

06 (£#31B)

147

#356

#170

Pre-set

¢08

#30

1.2

221 mm (0.08 +0.04 in)
17.5 + 0.5 mm (0.7 + 0.02 in)
1,060 £ 50 r/min

Above 185 mmHg (7.28 inHg)

Turbocharger

Madel /Manufacturer
Turbine Diameter
Compressor Diameter
Maximum RPM,
Wastegate Valve

TCO3-06A/MITSUBISHI
40 mm (¢ 1.68in)
G40 mm (¢ 1.58 in)
210,000 r/min

Yes




16. Lubrication System:
a Oil Filter Type
[ Qil Pump Type
. Rotar Thickness

Delivery pump

Turbo scavenger pump

d. Tip Clearance

e, Side Clearance

, Bypath Valve Setting Pressure
g Relief Valve Operating Pressure
h. Lubrication Diagram

——=> Pressure oil feed
» Splash oil feed
—=> 0il suction

gL Mo Ger Ame 2
[CIulch ]K--f Main Axle JE——o
—{Peimary Ghain j<——|

\L_{" G_uﬂﬂamr Shaft
Check Valve

[ Turbo Shatt J

\

Paper filter
Trochoid pump

0 1] "
18 _ggp ™M 10.709_0m in)

0
5 o502 ™m (0. 197 9 cooog M

| 0.03~0.09 mm (0.001~ 0.004 in)
0.03 ~0.08 mm (0.01 ~ 0.003 in)
1.0¢ 0.2 kg/fem (14.2 % 2.8 Ibfin)
5.0+ 0.6 kg/em (7.2 + B.5 Ibfin)

_ Lifter 1(—-{ In. Camshaft

Cam Chain

Area

J Lifter J&—{ Ex.Camshaft

1 Pistun Cvlmder N ]

‘_&m’l BEW'WVJ

Crankshaft Bearing

‘l}’ﬂ‘ﬂ‘ﬂ*

Main Gallary

-

il Filter

| 0il CDOIL] Lﬂvpass Valve]

Delivery Pump

El'zr_bo _S:avnnger Pump }__—_;.f

Qil Pan _]

100




18.

Middie Gear Backlash
Final Gear Backiash

Crankcase Tightening Sequence

LOWER CASE

(1] LE L L L} ] "
- - - -

o = T

® ) L 4] & ®1 iw

®10 ®a "2 ®h Ll

ot ] D n e AL
FL
o

Tightening torque:

@ .. 8 mm hali:

0.1~ 0.2 mm (0.0039~ 0.0079 in)
0.1~ 0.2 mm (0.0039 ~0.0079 in)

UPPER CASE

—
|- s L"_\__.L_

e e
e

|
L 0
[ ¢ ol — o ra
™
i
| 10 M N oW
w
5 % 1
@ » . 5
—l

24 Nm (2.4 m-kg, 17.5 fr-lb)
..... 8 mm bolt: 12 Nm (1.2 m-kg. B.7 fr.lb]




20.

Tightening Torque

) Tightening torgque
Part to be tightened Part name | Thread size | Q'ty Remarks
Nm -[ m-kg ] ft-lb
ENGINE
Cylinder head Nut MIOP125 | 12 | 36 | 38 | 25 | Apply oil.
Cylinder head cover Bolt MEé Pi1.0 20 1.0 1.0 1.2
Spark plug 3 4 20 | 20 |14 s
Cylinder Nut M8 P126 | 2 | 20 | 20 | 14 | Somcheincese
Cylinder holding Swdbolt | MIO P125 | 7 | 20 | 20 | 14 *
bolt Bolt MIOPI25 | & | 20 | 20 | 14 | APPivell
Cam shaft cap Bolt M6 P10 |20 | 10 | 1.0 | 7.2 | Tighten in 3-stages.
Cam spracket Bolt M7 PI1O | 4 | 20 | 20 | 14
E;;“p‘jﬁ:‘”"“"""" M11 P1.0 1 w15 | 1
mrf:;ro::“’m"“ Bolt M8 P10 2 10 | 10 | 72
Connecting rod ‘Nut M7 PO.75 | 8 | 25 | 256 | 18
Generator (rotor) Bolt | MIOPI25 | 1 | 55 | 55 | 40
Drain plug Bolt ::;4 :: :5 : :i ;: ::; Crankcase drain
Oil filter Bolt M20 P15 | 1 5| 15 | 1
Pu:nn COVEr Screw M6 P;_D Bl g I 0.7 | 5.1 | - -
[ Swainercover | Bolt ME P10 | 13 | 10 | 10 | 7.2
Crankease raoBait| e ;1o (27 | 12 | 12 | @
Cluteh boss Nut M0 PIO | 1 | 72| 72 | 82 |
Clutch springscrew | Bolt ME PIO | 5 | 10| 10 | 72
Change Pedal Bolt ME P1.0 1 10 1.0 7.2
Neutral Switch = M10 P1.25 | 1 20 | 20 | 14
| Exhaust Pipe Nut ME PIO | 8 | 10 | 10 | 72
Oil cooler Joint Nut | M22 P15 2 45 45 32
SHAFT DRIVE:
— Middle Gear —
Drive Shaft Nut M4 P15 | 1 |10 | 80 | suke.
Mount cover Screw M8 P1.25 4 25 2.5 18 Stake,
Driven shaft CNwt | MaPS | 1 120 |12 85 | Use LOCTITE: Stake.
Bearing cap | FlangeBoit| M8 P1.25 | 4 26 | 25 | 18
— Final Gear —
Drive Shaft Nut MiapP1is | 1 |10 [n 80
Bearing housing Flange Bolt | M10 P1.25 2 23 23 17
Bearing housing Nut M8 P126 | 6 | 23| 23 | 17
Qil mount screw iP1u;|- | mia P15 1 23 23 o -
Oil drain screw Plug M14 P1.5 1 23 2.3 17
Bearing retainer - ME5 P1.5 1 1m0 |1 80 Left hand screw




B. Chassis

Stearing Systemn

Steering Bearing Type

No./Size of Stes| Balis
Upper
Lower

Lock-to-lock Angle

Ball Bearing

19 pes/1/4 in
18 pes/1/4 in
385"

Front Suspension

Front Fork Travel

Fork Spring Free Length
Spring Rate/Stroke K1

Kz
Optional Spring
Ol Capacity
or
Oil Level
Oil Grade

Enclosed Air Pressure

140 mm (5.561 in)

448 mm (17.7 in)

4.13 N/mm (0,421 kg/mm, 23.6 Ib/in}/
0 ~100 mm (0~3.84 in)

7.36 N/mm (0.75 kg/mm, 42.0 tb/in)/
100~ 140 mm {3.94~ 5.61 in)

No.

238t 4 cc (8.04% 0.14 US 0z)

180 mm (7.09 in)

{(From top of inner tube fully compressed
without spring. )

Yamaha fork oil (10] wt or equivalent
SAE 10W30 motor oil

39 kPa (0.4 kg/erm?, 5.7 psi)

Rear Suspension
Shock Absorber Travel
Spring Free Length
Spring Rate/Stroke

Optional Spring

BO mm (3.16 in)

251.5 mm (9.90 in)

13.7 N/mm (1.4 kg/mm, 7B.4 Ibfin)/
0~B80 mm (0~ 3.15in)

No

Rear Arm

Swing Arm Free Play Limit
— End
— Side

Wheel

Front Wheel Type

Hear Wheal Type

Front Rim Size/Material

Rear Rim Size/Material

Rim Runout Limit  — Vertical
— Lateral

0 mm (0 in)
0 mm (0 in)

Cast Whee!

Cast Wheel

MT1.85 x 19/5teel, Aluminum
MT2.15 x 18/Steel, Aluminum
<0.6 mm (0.02 in})>
<1.0mm (0.04 in}>

Dise Brake

Type Front

Outside Dia. x hickness
From

Dual disc

267 x 5mm (10.6 x 0.2 in)




=

3 Pad Thickness 6.8mm (0.27 in)
<Limit> o <0.Bmm (0.032in) >
*

d. Master Cylinder Inside Dia.

Front 15.87 mm (0.62 in)
e Caliper Cylinder Inside Dia,

Front 38.18 mm (1.50 in)
f, Brake Fluid Type DOT#3

62. Drum Brake

i Type Rear Leading trailing
b, Drum Inside Dia.

Rear 200 mm (7.87 in)
c. Lining Thick ness 4 mm (0.16 in)

< Limit > <2 mm (0.08 in) >
d. | Shoe Spring Free Length Rear 68 mm (2,68 in)
7. Brake Lever & Brake Pedal
2. Brake Lever Free Play 50~B.0mm (0.2~0.3in)
b. Brake Pedal Free Play 20~ 30 mm (0.B ~ 1.2 in)
L. Brake Pedal Position 40 mm (1.6 in)
{Vertical height below footrest top.)

8. Clutch Lever Free Play 2~ 3mm (0.08~0.12 in)

[



9. | Tightening Torgue

’ Tightening torgue
Part 1o be tightened Part nam_E- Thread size | Q'ty i, [k T tib Remirks
CHASSIS: - B |
Engine From, upper Nut M10 P1.25 1 42 42 ] 30 r
Maounting  Front, under Baolt Mi10 P1.25 2 42 4.2 3o
Bolt Rear ____N_ul . M12 P1.25 1 70 1.0 | 50 | B ]
;‘;‘::‘:mg Stay  Front | Bon M8 P125 | 4 | 20 | 20 | 14 |
Handle crown & Bolt Mia P125 | 1 | 54 | 54 I » |
Steering shatt Bolt EMB P1.28 1 20 20 14 = N |
[ Handle crown & Inner tube | Nﬁ_f cap | M8 P1.25 | 1 20 | 20 14
| 1Y 13 |
v Bolt M Pi25 | 2 | 20 |20 | 14
Front fork o ' N o B
Urider brackut-& Inner tube | Bolt M8 P1.25_| 4 20 20 4 [— e N
Frant wheel shaft Nut castle | M14 P15 1 107 | 10.7 77 - N
i:::'p‘;":u:"bm Nutsalf | g p12s | 2 | 20 | 20 | 14
| Pivot shaft Bolt M22 Pis | 1 | 55| 085 | 40 Taper roller bearing |
Rear wheel shaft | Nutcastt [M1a P16 | 1 | 107 (107 | 77 B
Rear shock absorber (Upper) | Nuteap | M10 P1.25 | 2 0 | 30 | 22
Resr shock absorber L Nutcap
ol B Bk M10 P1.25 | 2 30 | 30 | 22
Footrest " Nut MIO P125 | 2 | 42 | 42 | 30
Tension bar & Brake plate Bolt MB P1.25 1 20 2.0 14 N
Tension bar & Rear arm Bolt MB P125 | 1 20 [ 20 | 14 i
Camshaft lever & Camshaft | Bolt ME PO | 1 9 | 08 | 65
Disc shrake section
Brake dise & Hub (Front) Bolt M8 P1.25 [ 12 20 [ 20 [ 14 | Lock washer
;“:‘:::’;’;:’;‘:::;:ﬂ Boltunion | MID P125 | 1 | 26 | 26 | 19
Brake hose & Joint Bolt union | M10 P1.25 1 | 26 26 19 i
Caliper & Brake hose Boltunion | M10 P1.25 | 1 | 26 | 26 | 19
Caliper & Front fork (Front) M8 P1.25 | 1 | 26 | 26 | 19 i —
Caliper bleed screw (Front) M8 P125 | 1 6 | 06 43
Front fender Bolt MB P125 | 4 | 10 | 1.0 12
Master eylinder cap Scraw M5 POB | 2 18] 018 | 13
Pivot shaft Bolt M22 P1.5 1 100 100 72 Lock washer
Final gear & Rear arm Nut M10 P1.25 | 4 42 | 42 | 30 |
Hexagon =
Cross Joint bolt with ME P1.25 4 44 4.4 a2
washer
Mutfler bracket & Frame Bolt MIOP1.25 | 3 | 43 | a3 | 31 |
Rear fender Bolt MIOPI25 | 2 | 32 | 32 | 23 |
Muffler bracket & Muffler | Bolt MIOPI26 | 2 | 25 | 25 | 18 |
mg:::z:; e Bolt Mé P10 | 2 9 | o8 | @5

LR




RS

Tightening torque

Part to be tightened Part name | Thread size | Q'ty Nm | mkg | ftib Remarks
Valve seat & Crankcase - PT1/8 1 26 26 19 Apply Loctite
Aelief valve & Valve seat Union bolt | M16 P1.56 1 20 20 14
Union bolt & Turbocharger Union bolt | M10 P1.25 1 21 21 16
Oll pipe & Turbocharger Bolt Mé P1.0 2 12 1.2 8.7
Ol pipe & Crankcase Bolt M6 P1.0 2 12 1.2 8.7
Oil pipe clamp crankcase | Screw M6 P1.0 1 7 0.7 5.1
Regulator stay 1 & Frame Hex.bolt |ME& P1.0 2 12 1.2 8.7
Aegulator & Regulator stay Hex. nut M12 P1.25 1 18 1.8 13
Check valve & Regulator stay Screw Ms PO.B 1 4 0.4 29
Carburetor & Regulator stay Screw M6 P1.0 2 7 0.7 5.1
Clamp:

Air tilter case & Surge tank Screw M4 PO.7 2 2 0.2 14
Turbo duct 2 & Surge tank Screw M4 P07 2 2 02 1.4
Carburetor & Surge tank Screw M4  PO.7 8 2 0.2 14
Drain valve & Surge tank Scraw |M5  POB 2 a 04 28
Reed valve cover & Surge tank | Balt Mé P1.0 5 12 1.2 8.7
Air filter stay & Frame Bolt M& P1.0 1 7 0.7 5.1
Air filter case & Stay Screw Mé P1.0 1 B 0.5 36
Air filter case & Stay Screw Tapping 2 4 0.4 29
Air cleanar stay & Frame Bolt MB P1.0 2 12 1.2 8.7

Clamp:

Turbo duct 1 & Turbocharger  |Screw M4 P07 1 2 0.2 14
Turbo duct 1 & Air cleaner Screw M4 P07 1 2 0.2 14
Turbo duct 2 & Turbocharger Screw M4 PO.7 2 2 0.2 1.4
Carb. joint & Carburetor |Screw M4 PO7 | 4 2 [ 02 | 14
Fuel pump & Stay Screw M& POB 1 4 0.4 29
Muffler & Foot rest bracket Flange bolt | M10 P1.26 | 3 25 25 18

Frame & Foot rest bracket Balt MB P1.25 1 20 20 14

Frame & Exhaust chamber {Flange bolt | M10 P1.26 | 1 25 25 18
Turbocharger & Exhaust chamber Nut M8 P1.26 | 2 20 20 14

Turbocharger & Muffler Bolt MB P1.26 1 20 20 14

Turbocharger & Muffler Nut M8 P1.25 2 20 20 14

Sub-muffler & Protecter Balt M6 P1.0 3 12 1.2 8.7
Silencer cap & Muffler Bolt M& P1.0 4 12 1.2 B.7

s




C. Electrical

1
; Voltage 12V
2. lgnition Systemn
a. lgnition Timing (B.T.D.C.) 5" /1,080 r/min
Advanced Timing (B.T.D.C.) 25" /2,500 r/min (Boost pressure 0 mm or more)
- Ar 50 mmMg -
' U At mmHg U a0 g At 3000 r/min
o e 8 v -
; 107 25+ 2713000 r/min ; 30" -3?‘:‘5 it 20 FB000 £ lemin @
= 1 . ,33125/3000r/min 240%  _35 416 mmMg/306°
E 20" 2 :4“(93;-3 E 7" 30t 25 /2000 t/min E
& rimin = - af f
5 10° 510 W —— et
g L —5"% 11080 rimin E.. 1190+ 230 r/min/10 5 zﬂn:P 15 £ 16 mmHg/27.5
= 0 2 4 6 8 = =4 0 —10 —30 -850 -10
} {x 10 rimin) % 10 ¢fmin) 20 —40 80 (mmHg
Engine Speeéd Engine Spesd
: b. Advancer Type Electrical and vacuum controlled
3. T.C.
a. Pick up Coil Resistance (Color) 12050+ 20% ar 20°C (6E'F)
S {0 -8,Gy —B)
b, T.C.1. Unit - Modlel/Manufacturer TID14-13/HITACHI
4.
I o Ignition Coil - Model/Manufacturar CM-12-08/HITACHI
b. Minimum Spark Gap 6 mm (0.24 in) or more at 500 r/min
(12 KV/100 r/min at 8Y, 16KV/9,500 r/min at 14V)
c. Primary Winding Resistarce 258 + 10% at 20°C (66'F)
| | d. | Secondary Winding Resistance 11K ¢ 20% ar 20°C (66F)
} 5. Charging System
| a. Type A.C. Generator
I by, Model/Manufacturer LD1189-08/HITACHI
c. Qutput 14V 19A at 5,000 r/min
d. Field (Inner) Coil Resistance (Color) 4.0102 £ 10% at 20°C (66'F) (G — Br}
B Armature (Outer) Coil Resistance (Color) 0.4652 + 10% at 20°C (68°F) (W — W)
1 t Brush-Overall Length 17 mm (0.67 in)
] Wear Limit 10 mm (0.39 in)
h. Spring Pressure 360 g (12.7 oz}
6. Voltage Regulator
a. Type 1.C. type
i b. Model /Manufacturer S8534/TOSHIBA
s No Load Regulated Voltage 146V
7. | Rectifier
a. Model /ManuTacturer SB534/TOSHIBA
b. Capacity I 165A
L | Withstand Voltage [ 300V

o7




cwp®

Battery
Capacity
Specific Gravity

12V 14AH
1.280

9, Electric Starter System Constant mesh type
] Starter Motor — Model /Manufacturer ADBAD2/NIPPONDENSO
b. — Output 0.6 kw
c. Armature Coil Resistance 0.01482 ¢ 6% at 20°C (68°F)
d. Brush-Overall Length 12 mm (0.47 in)
e, Limit <B.5mm (0.33 in)>
Spring Pressure BOO t+ 160 g (2B.22 + 5.29 o2)
f, Commutator Dia. 28 mm (1.1 in)
a. Wear Limit <27 mm ({1.06 in[>
Mica Undercut 0.6 £ 0.2 mm (0.024 + 0.008 in)
h. Starter Switch Manufacturer HONDA LOCK
A Amperage Rating 160A
10. Hormn
a. Type Eddy type
Quantity 2 pes.
b, Model/Manufacturer SF-12/Nikko
. Maximum Amperage 2.5A
11, Flasher Relay
a. Type Condenser type
b, Model/Manufacturer ’ FU25TCD/NIPPONDENSO
c. Self Cancelling Device Yes
d. Flasher Frequency B5 * 10 eyele/min
e, Wattage 2TW x 2 + 3.4W
12. Self Cancelling Unit
a. Model/Manufacturer 1AD/MATSUSHITA
13. Oil Level Switch
a. Manufacturer NIPPONDENSO
14, Fuel Gauge
a. Manufacturer NIPPON SEIKI
b. Sender Unit Resistance — Full 2452 ¢ 10 %
— Empty 350+ 16 %
15. Starting Circuit Cut Off Relay
a, Model /Manufacturer 4H7-01/OMRON
b. Coil Winding Resistance 10052 £+ 10% at 20°C (68'F)
c. Color Code No. color
16. Emergency Engine Stop Relay
8 Model /Manufacturer 4UB-00/OMRON
b. | Coil Winding Resistance 10052 + 10% a1 20°C (68'F)
.7 Color Code Blue
17. Sidestand Relay
a. Madel/Manufacturer 4UB-00/OMRON
b. | Coil Winding Resistance 10082 + 10% at 20°C (66°F)
[ Color Code Blue




18. Fuel Pump Relay
a. Model/Manufacturer 5A8-00/OMRON
b, Coil Winding Resistance 10092 + 10% at 20°C (68°F)
c. Color Code Red
19. Fuel Pump
b, Manufacturer NIPPONDENSO
b. Consumption Amperage 2A or less
c. Output Pressure 60 L (13.2 Imp gal, 156.9 US gal)
20. Circuit Broakes
a. Type Fuse
b. Amperage for Individual Cireuit
Main 20A/1 pe.
Headlight 10A/1 po.
Signal 10A/1 pe.
lgnition 10A/1 pe.
Tail {In Headlight body) 5A/1 pc.

| 2




General Torque Specifications
This chart specifies torque for standard
fasteners with standard 1.S.0. pitch threads,

cross fashion, in progressive stages, until full
torque is reached. Unless otherwise specified,

torque specifications call

for

clean, dry

Torque specifications for special components threads Components should be at room
or assemblies are included in the applicable temperature.
sections of this book, To avoid warpage,
tighten multi-fastener assemblies in a criss- General torque
A g specifications
{Nut) {Bolt) =
Nm m-kg ft-lb
T \ o Womm | 6mm | 6 | 06 | 45
A 12 mm B mm 16 16 1
i // 14 mm 10 mm 30 S0 | 22|
17 mm 12 mm 55 55 | 40
19 mm 14 mm B6 B.5 81
A Distance scross flats 22 mm 16 mm 130 13.0 94
B Outside thread diameter
CONVERSION TABLES
METHIC TO INCH SYSTEM INCH TO METRIC SYSTEM
KNOWN MULTIPLIER RESULT KNOWN MULTIPLIER RESULY
w | mkg 7.233 b w | b 0.13826 m-kg
3 | me 86,80 inb 3 |inib 001152 m-kg
5 cm-kg 00723 frlb g fr-ib 13.831 cmi-kg
= | em-kg 0.8680 in-lb = | inib 11621 cm-kg
| kg 2.206 I o 04535 kg
E '] 0.03527 oz £ oz 28.352 g
Wl e flin 2.352 mpg W | mpy 0.4262 ke it
2 ke fhe 0.6214 mph g mph 1.608 kmifhr
E kem 06214 mi | mi 1,609 km
51m 3.8 fit - ft 0.3048 m
=|m 1.094 yd = |vyd 08141 m
& I 0.3937 in § in 2,64 cm
: mim 0,03937 i @ |in 25 l LG
Z | ce tenty 0.03382 oz (US fig) Z | oz (ustia) 29.57 ee fem’)
g cc lnm“l' 0.06102 cu.bn 2 cu.in 16.387 cc lcm’l
it (fiver) 2.1134 pt (US lig) <% | e {US tig) 0.4732 fit (liver)
33 1t Oiter) 1.057 qt (US lig) 23 | at (uSiial 0.9461 fit (liter)
> | lin {liter) 0.2642 gal (US lig) > gal (US lig) 3.785 it (liver)
. | kgimm 56.007 ib/in . | mfin 0017856 | kg/mm
2 | nglem® 14.2234 pai lib/ief) @ | pat (b/inY 0.07031 kglem®
3 | Contignde (T) | 9/8FC)+32 | Fahrenheit (F) = | Fahranheht (C) | 5/81F-32) | Centigrade CF)
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EXHAUST

EXHAUST
! CHAMBER
‘I'--"- "
10 Nm
1.0 m-kg p
7.2 frib

12 Nm
1.2 m-kg
B.7 f1.ib

MUFFLER
ASSEMBLY 2 (R}

TURBO CHARGER
UNIT ASSEMBLY

20 Nm
2.0 m:-kg
14 fi-lb

MUFFLER
ASSEMBLY 1 (L)




INTAKE

AlR FILTER
STAY

AlIR FILTER

CASE ]

12 Nm

1.2 mkg
8.7 ftlb |
7 Nm .
.7 m-
a@ : 1 :-1:? AIR FILTER
[~ . CASE 2.

113 -




SURGE TANK

AUBBER SEAL

VALVE SEAT
ASSEMBLY

REED

SURGE TANK VALVE_‘

NOTE:

AEED VALVE
COVER

RELIEF VALVE COVER

TURBO DUCT 2

aligned to the surge tank mark.

The mark on the turbo duct 2 should be

RUBHBER JOINT !

— TURBD OUCT 1

0.4 m-kg
2.8 trib

MARK SURGE TANK
ON TURBO

i TEMPORALY

LINE

PROJECTION
MARK

— 114




FUEL PUMP

12 Nm
1.2 m-kg
8.7 fulb

PRESSURE
REGULATOR Q ‘ PAINTED

WHITE

NOTE:
1. The arrow marks ( @ ) show the fuel flow direction,
2. The fuel hoses and hose clamps should be securely fitted.







OIL COOLER

+OIL COOLER

45 Nm
4.5 m-kg
32 b

1.0 m-kg
7.2 it-lb

10 Nm
1.0 m-kg
7.2 1vlb

G‘S}g‘ RELIEF VALVE

50 Nm (5.0 m-kg, 36 fr.ib)|

+DOWEL PIN

[10 Nm (1.0 m-kg, 7.2 ft.

5
4

1"y




OIL PIPE FOR TURBO UNIT

| 12 Nm
1.2 mkg
8.7 ftib

26 Nm
2.6 m-kg
18 filb

VALVE SEAT

STRAINER

GASKET

20 Nm
2 m-kg
14 b

C.,_.__...o-nms
% OIL PIPE 2
=)

OIL HOSE 1

OIL HOSE 2

OIL DELIVERY
PIPE 1

RELIEF VALVE

&

CLIP

GASKET

OIL PIPE 1

12 Nm
1.2 m-kg
8.7 frb




FRONT BRAKE CALIPER

26 Nm
2.6 mkg
19 fi-lb

14 f1-Ib

g

6 Nm
0.6 m-kg
4.3 fulb

FRONT BRAKE
PAD KIT

19 frlb

CALIPER IR)

BRAKE DISC

14 frib




FRONT MASTER CYLINDER

2 Nm (0.2 m-kg, 14 fib) |

KIT

UNION BOLT,
26 Nm \

2.8 mkg

19 f1ib

- 120 —



FRONT FORK

Air pressure
Max, +

39.2 kPa (0.4 kg/cm?, 5.7 psi)
118 kPa (1.2 kg/em’, 17 psi) |

~AIR JOINT 2

/

/
%7
/

JATH JOINT 1

WD RING

["”g

1.5 Nm
0.16 m-kg|’
1.1 ft.lb

CYLINDER SECURING BOLT
APPLY LOCTITE
37 Nm (3.7 mrkg, 27 ftib)|

_—~AIR VALVE

CYLINDER
COMPLETE ‘

'Q_:V CIRCLIP ]
@\TAFER SPINDLE ’
/ spnm-s SEAT l@
=0 HAING / Dusr SEAL
&“}\\mncm
OIL SEAL

DRAIN PLUG 4'/

/

(58 ]




REAR ARM/SUSPENSION

Air pressure

30 Nm (3.0 m-kg, 22 f1-Ib) Max

98 kPa (1.0 kg/cm - 14 psi)
392 kPa (4.0 kg/em’, 57 psi)

JOINT HOSE

20 Nm

O-RING 2.0 mky

o,
@
@

30 Nm
3.0mkg
22 frdb

PIVOT SHAFT

655 Nm
0.55 m-kg
4.0 b

RUBBER BOOT

TENSION SPRING

— 00

OIL SEAL

REAR SHOCK ABSORBER

COMPLETE

LOCK WASHER

COLLAR

PIVOT SHAFT
55Nm

0.55 m-kg
4.0 frb

COVER
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SPEEDOMETER

CABLE

COMPUTER
MONITOR

f

SPEEDOMETER

METER CONTROL

SWITCH
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ELECTRICAL

RECTIFIER
REGULATOR
" (4H7-50)

IGNITION
COIL (aH7-60)

KNOCK

SENSOR f

STARTER CIRCUIT
CUT-OFF RELAY
[AHT-01 No, Colas)

|

SIDESTAND
RELAY
(4LI8-00])
Blue




ELECTRICAL 2

HORN
(16G-30]

(16G-20)

I
EMERGENCY
SHUT OF F
SWITCH o
(2170010

REFLECTOR
{4x7.00}

FLASHER

HELAY
[4HT-701

OIL LEVEL
GAUGE
16G2-00)

SWITCH
{2H7-00]
N

FLASHER
CANCELLING
UNIT (1A0-03)

\

EMERGENCY
ENGINE 5TOP
RELAY

laug-00|
(Bluse)

- éﬁ@
BATTERY
SENSOR
(16G-00)

~
PRESSURE
SENSOR
(1oMm-10)

NEUTRAL

REAR
BRAKE o
SWITCH .
oo SIDESTAND
SWITCH

(BG2-01)




CABLE ROUTING

SEEUIEY 34 OF J3SULCD U pue

¥~ i
o ” 0
_.. __.
| pooy su
#joy olul BNyl peay 1yls| mysey) Juoy R

(i) pes| 1] JaysE)) 1ol

F30lY airataiy ; i/ Mm. .
e —— L2
1ll.‘ .).- J
-~ = v
pr i .nu.r .
/£ YA BRI A .
=

(&

[ i |
y r____.
{

{ /

x\

184ngED 0] PAyDELIE 013 s yBnoug Ty

T 45 9 1 3¢ stnaIna 0 J
i S1R0) pue ‘| 2 M0IINGIEd JO SRS 8yl U
@12 31 yENOIYE NGy T ¢ JolaInGae) jo Led

V
W04} 3yl Wwauy Buiwad adhd [E} Syl 01U asu)| } JOSUSS AUMESElY

.wnnﬁna
;gﬁggﬁzgg.gv

Eﬁ-ﬁﬁu
i 1_v. ... ‘.-. )
LR Lo ain
T An L
TR \%m _
2 -
qnlL\b _.Tn.\r k.-v“.n m/
B |
i [
WuncIL
pueg pueg
AU ARIDIYL
pueg

(b} peR WOy

é 13 voiyuly

pes; yanms egeputy by

peR| LaLME UIew

s pes) SEIUOT AR PN} SYEIE

——— pes) yiME 3wlG IU0I

soyeinBal i 1313Noey

{ sapioy 1awiay jo spisur yBnoiyl sam ol seg

pun BugEousd Byse|y

‘wieyd 36pui jo apsu)

yBnoJyl s2(dnod pIOD Biun ']’ ) g

sqni 1WoF



.-:iil.::!bﬂa__:!
SNI-AUMOP JO 1851 213 uo dumpd B iﬂ.ﬁl..u
pes| sosuas ¥oouYy

.Iﬁ-nc-l.u_b.!..ﬁ
xuim.lﬁ.._.ll-_i u

?....ls..x-ausin.
= — -_ﬂ;u

(D0-8N¥) A=
ooys subua Asuafisaury

pes| Asjad duind jany
(1) Py 203 JEQEIPLRH

A.__E 1ee oup 03 e pul B0 Aax 30| leal
Byl sepun ‘e puey Buipueis syl puiysq sinoy

o aj0Ed BLIouy |

Ajas 1y Byse) 4 -

81qe3 JaLim
e . (1487} 1102 uopuby -

purg —

(L7} pee] Lo -

pooy ui 2oy OF $eul yinanp mey

L
e8| JOSUSS NOON — A pan) syse); Jusg

PES| YAIME YN




Spes| 1N JO1UOW PEZLRINOWOT)

pes

[(14a7) pes) aybh saysey sea gy

peny 1bipey ——

| 1ybi) asuady

0N 4B PUILS PEB| YILMS YN
2(qe> JALIEL PED) YOLIME JEGRIPUBY 13| 1504

yuED 341 01 payIeLE
Hgﬁilﬁi-ﬁiv
| IOSUEE WUEL jBN) BYL 01 128UU0Y

e

peg Lun BuijEoUED Bysey PUt D) ARja) PuBiSapeS
Pee) siun uoiIug)

(oo

peaj oL Ndas M S84 Y

oy Le

IyBq PEe| YNIMMS seqEpUBY LyBY PUR PES| JOSUAS
[PAB| PING; DRI DES| YOLIME HEIG JUOL| SR

U LT + S WoUj pauoiisod _I:E.lpu

PUIE U O3 J0SuST AJBLIRG Byl 128UUOD)

128 —




—MEMO -




@3; YAMAHA MOTOR CO.,LTD.

PRINTED IN U S A,



© YAMAHA

AJGalb

aervice Manual
N J




NOTICE

This manual was written by the Yamaha Motor Company primarily for use
by Yamaha dealers and their qualified mechanics. It is not possible to put
an entire mechanic's education into one manual, so it is assumed that per-
sons using this book to perform maintenance and repairs on Yamaha motor-
cycles have a basic understanding of the mechanical concepts and procedures
inherent to motorcycle 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 emissions. Proper service with
the correct tools is necessary to ensure that the motorcycle will operate as
designed. If there is any question about a service procedure, it is impera-
tive that you contact a Yamaha dealer for any service information changes
that apply to this model. This palicy is intended to provide the custamer
with the most satisfaction from his motoreycle and to confarm with federal
environmental quality objectives,

Yamaha Motor Company, Ltd. is continually striving to improve all models
manufactured by Yamaha. Modifications and significant changes in specifi-
cations or procedures will be forwarded to all Authorized Yamaha dealers
and will, where applicable, appear in future editions of this manual.

NOTE: . —

This Service Manual contains information regarding periodic maintenance
to the emission control system for the XJG650G. Please read this material
carefully,

Particularly important information is distinguished in this manual by the

following notations.

NOTE: A NOTE provides key information to make procedures
easier or clearer.

CAUTION: A CAUTION indicates special procedures that must be fol-
lowed to avoid damage to the motorcycle.

WARNING: A WARNING indicates special procedures that must be fol-
lowed to avoid injury to a motoreycle operator or person in-
specting or repairing the motorcycle.

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

MOTORCYCLE IDENTIFICATION

A. Frame Serial Number
The frame serial number is stamped into the
right side of the steering head pipe.

Starting Serial Number:
XJ650G ...

. 4H7-000101

GENERAL INFORMATION

B. Engine Serial Number

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

NOTE: — —

The first three digits of these numbers are for
model identifications; the remaining digits
are the unit production number,




SPECIAL TOOLS B. For Engine Service
1. Clutch hub holder
P/N. TLM-20910-42-00

The proper special tools are necessary for
complete and accurate tune-up and assembly.
Using the correct special tool will help to
preavent damage from improper tools or im
provised technigues.

A. For Tune-up
1. Compression gauge
2. Timing light
3. Tachometer
4. Tappet adjusting tool
P/N. 80890-01245-00

This too!l i3 used to hold the cluteh when removing or install
ing the clutch boss loek nul

2. Valve guide reamer
P/N. 90890-01227-00

-~
This tool in necessary 0 replace valve adjusting pads. This /

can also be used for the X5760, XS850 and X51100

5. Vacuum gauge
P/N. TLU-11080-30-02

This must be used when replacing the valva guide

3. Valve seat cutter
P/N. TLM-90910-43-20

Thin gauge s nesded for carburetor synchronization

This tool is needed to re-surface the valve seat




4. Valve guide remover 7. Piston ring compressor
P/N. 90890-01225-00 P/N. 90890-04044-00

This must be used to remove the valve guides, This is used to compress pliton rings when installing the
cylindar

5. Valve guide installer

P/N. 90890-04017-00 B. Piston base
P/N. 90890-01067-00

I This tool is needed for proper Installation of the valve guides,

Usa 4 of thess to hold the pistans during cylinder ingtallation,
6. Valve spring compressor

P/N. 90890-01253-00 9. Rotor puller
P/M. 80890-01080-00

This toal must be used for removing and Installing the velve
sermb| os.

This tool i needed to remowe the A.C. Gererstor rotor,




10. Rotor puller attachment 13. Dial gauge
P/N. 90890-040652-00 P/N. 90890-03097-00

This tool i nesded when removing the A.C. Generator rotor This dial gauge is used to determine piston position for
togather with the rotor puller correct timing.

11. Rotor holding tool
P/N. 90890-04043-00

Thiz tool v used to hold the A.C. Generator rotor during
rmmoval and installation.

12. Dial gauge stand
P/N. 90890-01 258-00 This ool Is needed whien measiring gear lash,

2. Middle and final gear holding tool
P/N. 90890-01229-00

@ :
This tool s needed to hold the dial gauge

Thiv tool Is needed whan msasuring gear lash.

C. For Shaft Drive Service
1. Middle drive pinion holder
P/N. 90890-04051-00




3. Gear lash measurement tool(Final gear) 6. Middle drive shaft nut wrench
P/N. 90880-01230-00 P/N. 90890-04045-00

This tool is needed when measuring gear lnsh for final gear This 100l Is used o loosen and tighten the drive shaft nut

4, Final gear holding tool 7. Middle drive shaft holder
P/N. 90890-01254-00 P/N. 890880-04046-00

Thin tool is needed when measuring gear lash This toal is needed when loosening and tightening the driva
shaft nut

5. Damper compressor
P/N, 90890-04011-00 B. Drive pinion bearing retainer remover
P/N. 80890-04050-00

This tool is needed 1o dissssmble and reassemble the middle

poar dampur This tool is used 1o loosen and tighten the final gear drive
pinion bearing retainer




9. Armature shock puller (M10 x 1,25)
P/N. 90890-01290-00,
90890-01291-00

R

Thess tools are used 1o remove the final gear drive Dinkon

10. Crank installer adapter
{(M10 x 1.256/M14 x 1.5)
P/N. 808980-01277-00

This adaptar @ nesded when using the armature shock puller

11. Drive shaft puller
P/N. 90890-04012-00

This 100l s usad 1o remave the drive shaft,

12. Slide hammer
P/N. 90890-01083-00,
90890-01084-00

|

These toals are uted to remove the drive shaft

13. Front fork cylinder comp. holder
P/N. 90890-01300-00

This tool iv wsed 1o loosen and tighten the front fork cylinder
camp, holding bolt

D. For Electrical Components
The uses of these tools are described in
CHAPTER 6.
1. Pocket tester
P/N. 90890-03104-00




2,

Electro tester

P/N. 90890-03021-00
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PERIODIC INSPECTIONS AND ADJUSTMENTS
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CHAPTER 2.
PERIODIC INSPECTIONS AND ADJUSTMENTS

INTRODUCTION

This chapter includes all information neces-
sary to perform recommend inspection and
adjustments. These preventative maintenance
procedures, if followed, will insure more
reliable vehicle operation and a longer service
life. The need for costly overhaul work will
be greatly reduced. This information applies
not only to vehicles already in service, but
also to new vehicles that are being prepared

MAINTENANCE INTERVALS CHARTS

Proper periodic maintenance is important.
Especially important are the maintenance
services related to emissions control. These
controls not only function to ensure cleaner
air but are also vital to proper engine opera-
tion and maximum performance. In the fol-
lowing tables of periodic maintenance, the
services related to emissions control are
grouped separately.

for sale,

Any service technician performing

preparation work should be familiar with this

entire chapter.

PERIODIC MAINTENANCE EMISSION CONTROL SYSTEM

Item

| Cam chain

Valve clesrance

3 Spark plugs

4 By LT

-

| engine s cold

Crankcosa ventilation

§* | Fuelline

T eheck for leakage.

Initial Braak:in

Thereaftm svery

Rermarks

Adjust chain tapsion

- —

1,000 ke | 5,000 km | 4,000 km | 8,000 km
{600 mi) | 13,000 mi} | 12,500 mi) | 15,000 mi)
or ml_:m'rh:

or T months

orb Tﬂﬂﬂ\l of 12 manths

C;;ch and -_:h_uﬂ valve clearance whan

Check condition. Adjust gap/Clean

| Aepiace after (nktial 13,000 km (8,000
mil gr 1B manths and thareatisr svery
| 12,000 km 7,500 mi) or 18 months.

Check ventilition hoe for eracks or
damags. Aaplacs | necessary

Check funl hoss for crai:lu of damage
Aaoplace || necessary

Aetighten s neceasary .
Raploce pasketis) if necessary

6G* E shaust system
' Cﬂrburnmr_

synihronization
B* ldin spewd

T Chnck and ndjust engine dle speed

Acljust pynehronizatiaon ol carburetors

e ——— g

Replach dgvory
12,000 km
(72,500 mi) or
18 months

Adjust cable free play I necessary

*it s recommended that thew (tems be serviced by o Yamoha dealer of other gualitisd mechanic,



GENERAL MAINTENANCE/LUBRICATION

T T T
Initinl broaak-in Thersafter evory
N, Itam Remarks Type 1,000 km | 5,000 km | 4,000 km 8,000 km 16,000 km
BOO mi) | (3,000 mi) | 12,600 mi} | (5,000 mi) (10,000 mi)
|ar 1 moanth | or 7 months ar 8 months ar 12 months | or 24 manths
- = o . - . - — —
) Worm-up engine | i
1 | Engina oil before draining. | Refet 1o page 17. |
Nl titer | Repisce.
Final gear oil | Replace. Rafer 1o page 18

: Claan with com-
Air Tilter pressed air. .
Adjust free play
Front: Replace :
5*| Broka system | pads if nacessary, - L
Rear: Replace
!r_mn it neCEssary
6*| Clutch lAdiuﬂ free play - [ & )
9%| Contral and | Apply chain lube :.“t;l"‘:‘:bzh:i“s;“g
metar cabile thoroughly
10W./30 motor ol

& ik

Check Dearing as- |
sombly for loose- Wit

Rear arm
B* pivar :':p'::* w::mly weight whes! Ropack
bearings 16,000 km bearing greass
3 | (10,000 mil,
Replace gensrator
brushes. Replace at
o AcC Initial 13,000 km
panaraion {8,000 mi) and = Ranlace
| thersafter avary 1
16,000 km
{10,000 mi) . . o | |
Brake/eluteh | apniy chain luba | Yamans chain and (
10 | lovir pivot ol ) cobile lube or 10W/ O |
shatt _ ghtly 30 mator oil
Change/Brake Iy etsairy Tty Yamaha chaln and
11 | peckal shatt f“:’l" | cable lube or 10W/ C )
plvot ghtly 30 motor oll

Center and Apnly chain fuba Yamaha chain and |

12 | slcde stand ) cable lube or 10W/
{ pivots lightly 30 motor oll || e
Drain completely. | Yamaha fark
13+| Promtfork | il 1o oil 10w ar
specification _e_rquwalun!
Chock bearings

nssambly for loose- :
Stenring Ball risex. Mo iy Madium weight

14*| Boaring and whesl baaring \ Flepack
wpac k
o 18,000 km © Sremm
| 110,000 mil. .
Check bearings
15| Wheel tur smooth rots- - D O
bearings tian, Replace if
nECessary.
= -
Check specific
16 | Bartery gravity. Check = -

braather pipe for
proper operation.

*it is recommended that these items be sarviced by & Yemaha dealer or other qualified mechanic,
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ENGINE

A. Valve Clearance Adjustment

NOTE: -
Valve clearance must be measured with the
engine and at room temperature,

1. Remove the seat and fuel tank
2. Remove the horn, flasher relay, and
spark plug lead wires.

3. Remove the cylinder head cover and left
crankcase cover (pick-up base cover),
Care should be taken to not scratch or
damage the gasket sealing surfaces.

4. Turn the crankshaft with the nut on the
left end of the crankshaft to turn the
cams. The proper position of the cam
when measuring the valve clearance is
with the cam lobe directly opposite the
valve lifter.

5. Insert a feeler gauge between the valve
lifter and the camshaft base circle.

Intake valve clearance {mlcl”}:
0.11~ 0.15 mm (0.004 ~ 0.006 in)
Exhaust valve clearance (cold):

0.16 ~ 0.20 mm (0.006 ~ 0.008 in)

Adjustment

Valve clearance is adjusted by replacing the

adjusting pad on the top of the vale lifter.

Adjusting pads are available in 25 thicknesses

ranging from No. 200 (2.00 mm) to No. 320

{3.20 mm) in steps of 0.05 mm. The thick-

ness of each pad is marked on the pad face

that contacts the valve lifter (not the cam),

Adjustment of the valve clearance is accom-

plished as follows:

1. Determine valve clearance (feeler gauge

measurement.)

Hemove adjusting pad and note number.

3. Select proper pad from appropriate
chart (intake or exhaust chart),

4. Install new pad and check installed
clearance.

L

Procedure

1. Measure valve clearance. |f clearance is
incorrect, record the measured amount
of clearance. This must be measured
carefully.

2. There is a slot in the valve lifter. This
slot must be positioned opposite the
blade of the tappet adjusting tool before
the tools is installed,

3. Turn the cam until the lobe fully dep
resses the valve lifter and opens the
valve. Install the tappet adjusting tool as
shown to hold the lifter in this depressed
positian,

NOTE: - =
The tappet adjusting tool is fastened to the
cylinder head securely using an allen screw.

Make sure that the tool contacts the lifter
only, and not the pad.

—CAUTION:
If the cam lobe touches the tappet adjusting
tool, the stress may fracture the cylinder
head. DO NOT ALLOW THE CAM LOBE
TO CONTACT THE TAPPET ADJUSTING
TOOL.




a. Find number of original (installed) pad
number on chart. Read down on chart.

b. Find measured valve clearance (from
step 1) on chart. Read across.

c. At the intersection of installed pad
number (down) and measured clearance
{across) is a new pad number.

EXAMPLE: .-
| = Intake valve, installed pad:
N .T. Tappet adjusting tool -;-A_djk:lmrqm No. 250 [read down}
Measured clearance:
I 4. Carefully rotate the cam so that the pad 0.32 mm (read across)
can be removed. To avoid cam touching New pad number: No. 270
the adjusting tool, turn cams as follows: {intersection of down & across)
(view from left side of the motorcycle) S
Intake: Carefully rotate CLOCKWISE. NOTE:
Exhaust: Carefully rotate COUNTER- The new pad number is to be used as a guide
CLOCKWISE. only. Verify the correctness of this choice in

the following step(s).

7. Install the new pad in the lifter, Install
the pad with the number down.

8. Remove tappet adjusting tool.

9. Turn crankshaft to rotate cam several
rotations. This will set the pad in the
lifter.

10. Check valve clearance (step 3). |If
clearance is incorrect, repeat preceding
steps until proper clearance is obtained.

11. Inspect head cover gasket. If bent or

torn, replace gasket.

Reinstall removed parts in reverse order,

6. Remove the pad from the lifter. There is
a slot in the lifter. Use a small screw- 12.
driver or other blade and tweezers or a
magnetic rod to remove the pad. Note
the number on the pad.

6. Proper pad selection is made as follows:
(Use appropriate chart for exhaust or in-
take valves. )




Intake

MEASURED INSTALLED PAD NUMBER*
CLEARANCE 200|206 | 210|215 | 220 | 225 | 230 | 235 | 240 | 245 | 260 265 | 260|266 270|276 | 280 286 | 200 | 205 | 300 308 | 310 | 316| 320
0.00 ~ 0.06 200|208 |210| 218|220 228 | 230 235 |240 | 245 | 250] 288 | 260| 266 | 270 | 275 [ 200 | 285 | 200 | 208 | 300 306310
0.06 ~ D.10 200|206 |210|2156 | 220 | 226 |230 | 205 | 240 | 245 | 250 | 258 | 260| 268] 270 | 276 | 280 | 2886 | 200 | 206 | 300 (306 (310|318
0.11 ~ 0.16
0.16 ~ 020 | 205|210 |215 |220|22% | 230|235 |240 245 | 250 [255 (260 |265| 270|276 | 280 | 286 | 200 | 208 |300 | 306 310 (316|320
021 ~ D28 | 210|218 220|225 | 230|236 | 240 | 245 | 250 | 255 |260 | 266|270 276 260 | 285 | 200| 268 [ 300|306 310315320
0.26 ~ 030 | 216|220 |225 |230| 236|240 |245 | 250 | 266 |260 | 266|270 275 280] 285 | 200| 206| 300] 305|310/ 316|320
0,31 ~ DBB | 220|225 |230 |25 | 240 | 245 | 250 | 255 | 260 | 265 |270 | 275 |280| 285 | 280|205 | 300|306 | 310|318 320
0.38 ~ 0,40 | 225|230 235 |240 | 245|250 | 255 | 260 | 265 (270|276 | 280 |285]200| 206 | 300| 3086| 310|316 320
D41 ~ 048 | 230|235 | 240 |245 250|266 | 260 | 265 | 270|275 |280 | 286 [200] 206] 300| 3068} 310[ 316|320
0.46 ~ 0.60 | 23%]240|2456 |250 258|260 |266 |270 276|280 | 286 | 260 |205|300| 305]| 310|318 320
D.51 — D.BB | 240|245 |250 |255 |260| 265 | 270|275 | 280 | 2685 | 200 | 295 |300| 308|310/ 316 320
D56 — DBD | 245 250|258 [260 | 265270275 |280| 286 | 290 | 206 |300 | 305 310/ 316/ 320
D81 — 065 | 250|265 |260 |206|270|275|280 |285 | 200 | 266 | 300 | 308 [310] 316/ 320
066 — 0.70 | 2682602685 |270|275|280|288 |200]|205 [ D00] 305 (310315320
071 ~ 0.76 | 260|265 |270 |276 |280] 285|290 |295 |300 308 [310 318|320 SRR T RATREE Aeanarwii DA BTt
076 ~. 08B0 | 266|270|278 280|285 |290]295 |300|308 3103186320
OB) ~ 0B85 | 270|376 280 | 286|290 296300 306310315320 Examplal  Installed is 250
086 ~ 080 | 276)280|286|290|205|300(/305 (310[318|320 Maniiured clasrance Is 0,32 rnm
001 ~ 0,08 | 280 285|290 |295|300|305]|310|315 320 Ratsae St il W B0
096 — 1.00 | 286 200|296 300|306 310/ 315(320 i ke Tl
101 ~ 1.06 | 290|295 | 300|306 |310]|315] 320 Bid e, SBU o SN0 i
1.06 ~ 1.10 | 208 300|306 |310|316|320 ool N 408 = 306 ram
L1~ 1.18 3001308 [310]318|320 Alwaye Inatall pad with numissr dowwn
1.16 ~ 1.20 | 306 310|316 |320
1.21 ~ 1.28 | 310|316|320
1.26 ~ 1.00 | 316,320
131 ~ 1.35 | 320
Exhsust
MEASURED INSTALLED PAD NUMBER*
CLEARANCE | 200]205]210]218] 220225 | 230 235 240 245|250 255 260 | 265 | 270 278 [ 280 | 285 | 200 205] 300/ 305 |310|315| 320
£.00 ~ 0.05 200|208 |210|215 220|226 | 200|238 | 240 | 248 [ 280 | 285 | 260 | 268 | 270|275 | 200 | 284 | 280 | 296 | 300| 208
006 ~ 010 200208210215 | 220|225 |230| 235 | 240 | 245 | 250 | 256 | 260 | 268 |270 | 276 [280| 285 | 290|296 [300|305| 310
0.11 ~ 016 200|206 (210|216 | 220|225 | 230 | 235| 240 | 245 | 250|255 | 260 |265 | 270|276 | 280|285 | 200 | 205|300 [308 310|318
0.16 ~ 0,20
021 ~ 026 |205|210|216/220|225 |230 235|240 | 245|250 |256 | 260|265 270|275 | 280|285 | 200 (295 (300 | 3068|310 {315 320
636 ~ 030 210|215 220|225 | 230|235 | 240 | 245 | 260 266 | 260|265 | 270|275 |280 | 285 | 260 | 295 |300 | 306 [310 (376|920
031 ~ D38 |215|220|226,230| 235|240 | 245 | 250 | 255| 260 | 265 | 270|275 | 280 |285 | 200 | 295 300 308 [310{315| 320
036 ~ D40 | 220|225 | 230 | 206 | 240 | 245 | 250 | 256 260| 265 |270|275 | 200 | 285 [290| 288 [300 306 (310|316 320
D41 ~ 0,48 | 225|230 |25 |240| 245|250 | 255 | 260 266|270 | 276 | 2680 286 |200 (266 300|305 310|316 (320
D46 ~ 050 | 230|236 240|245 | 260 | 255 260 |265 270|275 | 280 | 285 | 290 | 205 |300 | 305 (310|318 [320|
D.51 ~ 0,65 | 236|240 |245 | 260|265 260 | 265|270 276 280|285 | 260 295|300 [305 310 315|320 —
O.B& ~ 060 |240|245 |250 | 256 | 260|265 270|275 280 285 | 290 | 295 | 300|306 [310 315|320
D61 ~ DBB | 246 250255260265 270|276 |20 285 | 290|295 | 300 | 306|310 |316 [320
066 ~ 0.70 |250|265|260|2656|270| 275|280 |285| 200|206 | 300 306|310 316 [3z0
0.71 ~ 076 | 266 |260|268|270| 278 280| 285 | 200/ 205| 300, 308] 310] 315 320
0.76 ~ 0.80 | 260|265 |270]275|280 285|290 298| 300|308 |310 315|320
081 ~ OB5 |265|270|276|280| 286 | 290|295 |30a] 306310818 320
086 ~ 0,00 |270|276|280|28% 280|296 |300|3058]310]{316 320
0.91 —~ 0.08 276|280 | 286 200 295 | 100 |208[310 :15"_'320 VALVE CLEARANCE |engine Oﬂlﬂ’ 10,18 ~0D.20 mm
096 ~ 1,00 |280|280 200|205 300 308(310/318|320]
1.00 ~ 1.06 |286 290|206 300|305 310|315 |320 Enample;  |nstalied Is 260
1.06 ~ 1,10 |200|295|300|306|310|3156)|320 Munsured clesranca is D.32 mm
111 ~ 1.18 | 295 300 (306|310 | 318|320 Aaplice 280 pad with 268
1.18 =~ 1.20 J00 305 (310 (316|320 *Pad pumber lexamplal:
1.21 ~ 1.28 305|310 [316 | 320 Pad No, 260 = 2 .80 mm
128 ~ 1.30 310318 |320 Pad No. zﬁﬁ = 3 55 mm
131 =108 2181320 Always instell pad with numier down,
1.38 ~ 1.40 |320




B. Cam Chain Adjustment

The cam chain becomes stretched with use,

resulting in improper valve timing and engine

noise. To prevent this, the cam chain ten-

sioner must be adjusted regularly.

1. Remove the timing plate cover.

2. Slowly rotate the crankshaft counter-
clockwise until the "C" mark on the

timing plate aligns with the stationary
pointer,

3. Loosen the tensioner lock nut and then
loosen the stopper bolt. This releases

the cam chain tensioner with the proper
tension,

e T o

1. Lock nut 2. Stopper bolt

4, Tighten the stopper bolt and lock nut.

Stopper bolt mrqu;:-ﬁ.-ﬁ m-kg (4.3 ﬁllbl'_
Lock nut torque: 0.9 m-kg (6.5 ft-1b)

5. Reinstall the timing plate cover.

C. Ignition Timing
1. lgnition timing is checked with a timing
light by observing the position of the
stationary pointer and the marks
stamped on the timing plate.

The timing plate is marked as follows:

“11" ... Firing range for No.1 (L.H.)
cylinder
il i Top Dead Center for No. 1

(L.H.) and No. 4 (R.H.)

cylinders
2. Connect the timing light to No. 1 (L.H.)
spark plug lead wire.
3. Start the engine and keep the engine

speed as specified. Use a tachometer to
check the engine speed.

4. The stationary pointer should be within
the limits of “[1” on the timing plate.
If it exceeds the limits or does not
steady, check the timing plate for tight-
ness and/or ignition system for damage.
(See "CHAPTER 6. ELECTRICAL)

— CAUTION: -
Never bend the stationary pointer,

Specified_e;-ngine speed: 1,050 r/min

Stutionary pointer

Timing plate




|

D. Air Cleaner CAUTON.——M ¥ W}
1. Removal The engine should never be run without the
a. Remove the seat. air cleaner element installed; excessive pis-
b. Remove the tool tray. ton and/or cylinder wear may result.

c. Remove the air filter case cover by re
moving the three screws.

E. Carburetor
NOTE:

The carburetors are numbered 1, 2, 3, and 4
from the left when viewed from astride the
motoreycle,

1. ldle mixture
The idle mixture is set at the tactory by

the use of special equipment. Not
attempt should be made by the dealer
d. Pull out the element, to change this adjustment. '
yr 2. Synchronization

The seat must be removed and the rear
of the tank elevated to gain access to
the vacuum connections and throttle
adjustment screws,
NOTE: — ﬂ
The wvalve clearances must be set properly
before synchronizing the carburetors.

a. Remove the vacuum pipe from the car
1. Alr filtor slemaent buretor manifold (No. 3 cylinder) and
turn the fuel petcock to “PRI",

2. Cleaning method
Tap the element lightly to remove most
of the dust and dirt; then blow out the
remaining dirt with compressed air from
the inner surface of the element. If ele-
ment is damaged, replace it.

i\
/S

b. Remove the rubber caps from the No. 1,
2, and 4 carburetar manifolds.

-

3. Reassemble by reversing the removal
procedure. Check whether the element
is seated completely against the case.

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

5




c. Connect the each vacuum gauge hose to
its proper carburetor.

1. Vocuum gaige

d. Start the engine and allow it to warm
up for a few minutes. The warm-up is
complete when engine responds nor
mally to the throttle opening.

e. Set the engine idle at approximately
1,060 r/min.

f. Each gauge reading will indicate the
same if the carburetors are synchronized.
The No. 3 carburetor has no synchroniz-
ing screw and the other carburetors are
to be synchronized to it in order, one
at a ime.

First, synchronize carburetor No. 1 1o
carburetor No. 2 by turning the No. 1
synchronizing screw until both gauges
read the same.

Second, in the same way synchronize
carburetor No. 4 to carburetor Ne. 3.
Third, by adjusting No. 2 screw to watch
No. 3 carburetor reading, No.1 and No.2
carburetors will both change to match
No. 3 carburetor.

1. Synchronizing screws

3. Idle speed adjustment

NOTE: ——
Carburetors must be synchronized before sett-
ing final idle speed. The idle speed adjustment
is made by turning only one throttle stop
SCrew.

a. The engine must be warmed up before
setting idle speed,

b. Set the engine idle speed by turning the
throttle stop screw in (to increase
engine speed) or out (to decrease engine
speed),

Standard idle speed: 1,050 * 50 r/min J
===

1 rhrm{u stop sergw

F. Engine Oil

1. 0il level measurement

a. Place the motorcycle on the center stand.

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.

b. With the engine stopped, check the oil
level through the level window located
at the lower part of the right side crank-
case cover.

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



1. Oil filter cover
c. The oil level should be maximum level. e. Re-install the drain plugs (make sure
If the level is lower, add sufficient oil to they are tight),
raise it to the maximum level.
2. Engine oil and oil filter replacement

Drain plug torque:

a. Start the engine and stop it after a few Midfﬂe gear: 1.6 m-kg (11.6 ft-Ib}
minutes of warm-up. . Engine: 4.3 m-kg (31.0 ft-Ib}
b. fiace an off pan under the engine and f. Install the new oil filter element, new

remove the oll filler cap.

; . "“O-ring” and filter cover, tighten the oil
¢c. Remove the engine and middle gear

: filter bolt,
drain plugs and drain the oil. — -.
' Oil filter bolt torque:
1.5 m-kg (11.0 fi-Ib)

NOTE: —

When installing the filter cover, make sure
the “0-ring’" is positioned properly and insert
the locating projection on it into the corres-
ponding guides on the crankcase,

e

1. Engline drain plug

1. Proper O-ring position
g. Add oil through the oil filler hole.

Periodic oil change:
2.351it (2.5 US qt.)

1. Middia gear drain plug

d. Remove the oil filter bolt and filter With oil filler replacement:
glement. 2.65lit (2.8 US qt.)
Recommended oil:
a2°F 41°F sF &9 YAMALUBE
d-cycle oll or
| | : SAE 20W/40 type
T ——— “SE" motor oll
1 | SAE 10W/30 type
0C 5C 10°c 18°C “SE" motor oil

7 — -




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

CAUTION:
If the indicator light flickers or remains
on, the oil level switch may be damaged.
Refer to “CHAPTER 6" for corrective
action.

G. Final Gear Qil

1. Oil level measurement

a, Place the motorcycle on a level place
and place it on the center stand. The
engine should be cool (at atmospheric
temperature),

b. Remove the oil filler cap and check the
oil level whether it is to the hole brim. If
it is not up to this level, replenish oil,

CAUTION:

Take care not to allow foreign material to

anter the final gear case.

1, Final gear oll 2, Correct oil level

2. Gear oil replacement

a. Place an oil pan under the final gear case.

b. Remove the final gear oil filler cap and
the drain plug, and drain the oil.

1. Final gear drain plug

¢. Reinstall and tighten the final gear drain

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

Oil capacity: 0.20 lit (0.21 US qt.)

Recommended oil: SAE 80 APl "GL-4"
Hypoid gear oil

If desired, an SAE 80W/90 hypoid

gear oil may be used for all conditions.

e. Reinstall the filler cap securely.

H. Compression Pressure Measurement
Insufficient compression pressure will result
in performance loss and may indicate leaking
valves or worn or damaged piston rings.
Procedure:

1. Make sure the valve clearance is correct.

2. Remove the headlight fuse from the fuse

box.

3. Warm up the engine 2~ 3 minutes,

Stop the engine.

Remove the all spark plugs.

Install a compression check gauge.

6. Turn over the engine with the electric
starter (make sure the battery is fully
charged) with the throttle wide open
until the pressure indicated on the
gauge does not increase further,

Sl

Compression pressure (at sea level):

Standard .. .. ... 11 kg/em® (156 psi)
Minimum ....... 9 kg/em? (128 psi)
Maximum ...... 12 kg/em?* (171 ;Jsil__

—WARNING: ——————
When cranking the engine, ground the
removal spark plug wires to prevent spark-
ing.




7.

1. Camprassian peuge

If the pressure is too low, squirt a few
drops of oil into the cylinder being
measures, Measure compression again.
If 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,
either or both the rings and valves may
be the cause.

Check each cylinder. Compression pre-
ssure should not vary more than specified
value from one cylinder to any other
cylinder,

Differance in gauge reading:

Less than 1 kg/em? (14 psi)

l. Clutch Adjustment
Free play adjustment

a.

Loosen either the handle lever adjuster
lock nut or the cable length adjuster
lock nut.
Turn the cable length adjuster either in
or out until proper lever free play is
achieved.

1. Lock nut 2. Adjuster a 2~3 mm (0.08 ~0.12 in)

9

1. Lock nut

2. Adjustor




CHASSIS
A. Fuel Petcock

[ -

Fun! cook gashkot

Dy-ring

Cock igver
W Plote spring

|aver fitting plate

If the fuel petcock is leaking or excessively B. Front and Rear Brake
gontaminated, it should be removed from the 1.
fuel tank and inspected. a.
t 1. Remove the fuel tank and position it so
‘ that fuel will not spill when the petcock

Brake adjustment

Front brake lever free play adjustmeant.
The brake can be adjusted by simply
adjusting the free play of the brake lever,

is removed.

Remove the petcock and inspect the
filter screen. Replace the filter if serious-
ly contaminated.

Remove the screws on the front and
rear of the petcock and remove the
plate, gaskets, lever, and diaphragm.
Inspect all components and replace any
that are damaged. If the diaphragm is in
any way damaged, or the petcock body
gasket surfaces scratched or corroded,
the petcock assembly must be replaced.
If there is abrasive damage to any com-
ponent, the fuel tank must be drained
and flushed.

Reassemble the petcock and install it on
the fuel tank.

The piston in the caliper moves forward
as the brake pad wears out, automatically
adjusting the cledrance between the
brake pads and brake disc.

CAUTION:

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




NOTE:
Check to see whether or not the brake light
operates correctly after adjusting.

1. Adjuster 2. Lock nut a 58 mmiD.2~03 in)

1) Loosen the adjuster lock nut 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 con-
tacts the master cylinder piston,

3) After adjusting, tighten the lock nut.

b. Rear brake pedal height adjustment

1) Loosen the adjuster lock nut (for pedal

Front brake pad and rear brake shoe
check

Front brake pad

To check, look at the pad in front. |If
any pad isworn to the wear limit, replace
the both pads in the caliper.

1. Wear indicator

height). b. Rear brake shoe

2) By turning the adjuster bolt clockwise
or counterclockwise, adjust the brake
pedal position so that its top end is
approximately 20 mm (0.78 in) below

the footrest top end. Rear

3) Secure the adjuster lock nut.
WARNING:

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

c. Rear brake pedal free play adjustment

3. Footrast
lor pedal hesght] 4. Pedal helght 20 mm (0.8 in)
8. Free play 20~ 30 mm (08~ 1.2 in]

1. Adjuster bolt

2. Lock nut
Turn the adjuster on the brake rod clock-
wise or counterclockwise to provide the
brake pedal end with a free play of 20 ~
30 mm (0.8 ~ 1.2 in).
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To check, see the wear indicator position
while depressing the brake pedal. |f the
indicator reaches to the wear limit line,
replace the shoes.

) £

1. Wear limit 2. Wear Indicator

3.

Brake fluid

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

1. Lower leval




a. Use only the designated quality brake
fluid; otherwise, the rubber seals may
deteriorate, causing leakage and poor
brake performance.

Recommended brake fluid: DOT # 3 . |

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

c. Be careful that water or other contami-
nation does not enter the master cylinder
when refilling. Water will significantly
lower the boiling point and may result
in vapor lock.

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

C. Tubeless Tires and Aluminum Wheels

This motoreycle is equipped with aluminum
wheels designed to be compatible with either
tube or tubeless tires. Tubeless tires are
installed as standard equipment.

~—WARNING:

Do not attempt to use tubeless tires on a

wheel designed for use only with tube-type

tires, Tire failure and parsonal injury may

results 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

install the proper tube also.

Tubelpss tire Tubs-type tire
T

Afr valva

To insure maximum performance, long service,
and safe operation, note the following pre-
cautions:

Check tire pressure, before riding, adjust
85 necessary.

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 be-
fore riding.

Always inspect the aluminum wheels
before a ride. Place the motorcycle on
the center stand and check for cracks,
bends or warpage of the wheels. Do not
attempt even small repairs to the wheel.
If a wheel is deformed or cracked, it
must be replaced.

Tires and wheels should be balanced
whenever either one is changed or re-
placed. Failure to have a wheel assembly
balanced can result in poor performance,
adverse handling characteristics, and
shortened tire life.

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 to the motoreycle and injury to
the rider.

After repairing or replacing a tire, check
to be sure the valve stem lock nut is
securely fastened. |f not, torque it as
specified.

Tightening torgue:
0.16 m-kg (1.1 ft-Ib)

D. Front Fork Oil Change

Sec

:

WARNING:
urely support the motorcycle so there is
no danger of it falling over,

1

Raise the motorcycle or remove the
front wheel so that there is no weight
on the front end of the motorcycle. Re-
move the handlebar if necessary.
Remove the rubber cap from the top of
each fork.

The spring seat and fork spring are re-
tained by a stopper ring (spring wire
circlip). It is necessary to depress the




spring seat and fork spring to remove
the stopper ring. Remove the stopper
ring by carefully prying out one end
with a small screwdriver.

p——— .

&
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Cap

Stopper ring

“Spring seat

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

—WARNING:
Do not allow oil to contact the disc brake
components, |f 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

;sn

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

1. Drain scriw

{ Front fork oil {each fork): |

262 cc (9.24 oz)

Recommended oil:
L _Ya[rjfa_h_a_Fork Qil 10wt or equivalent j

9. After filling, slowly pump the forks up

and down to distribute the oil.

10. Inspect the "O-ring” on the spring seat.
Replace “'O-ring" if damaged.
11. Reinstall the spring seat, stopper ring
and rubber cap.
CAUTION:
Always use a new stopper ring (spring wire
circlip).

E. Rear Shock Absorber
If the spring seat is raised, the spring becomes
stiffer and if lowered, it becomes softer,

‘ Standard position . .
. POSIION & o6 oienislsis ¢ aalsammna Softest

E.POSILION .4 vseiivnnan

Stiffest

F. 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 forward, checking for looseness in
the steering assembly bearings.




3. If there is looseness in the steering head,
loosen the steering stem and front fork
pinch bolts and steering fitting bolt.

4. Use a steering nut wrench to loosen top
steering fitting nut. The top nut serves
as a lock nut.

5. Tighten the lower steering fitting nut
until the steering head is tight, but does
not bind when forks are turned.

6. Retighten the top steering fitting nut,
steering fitting bolt and steering stem
and 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 neces-
sary, repeat adjustment procedure,

G. Cable Inspection and Lubrication

—WARNING:
Damage to the outer housing of the various
cables, may cause corrosion and often free
movement will be obstructed. An unsafe
condition may result so replace such cables
as soon as possible.

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

Recommended |ubricant: - |
. Yamaha Chain and Cable Lube ar
’, SAE 10W/30 motor oil B/

H. Throttle Cable and Grip 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
throttle housing to the handlebar. Once these
two are removed, the end of the cable can be
held high to pour in several drops of lubri-
cant. With the throttle grip disassembled,

coat the metal surface of the grip assembly
with a suitable all-purpose grease to cut
down friction.

I. Rear Arm Pivot Bearings
The swing arm must pivot freely on its bear-
ings but not have any excess play. Check and
adjust pivot bearings if necessary. (Refer to
CHAPTER 5. SWING ARM).

J. Brake and Change Pedals/Brake and Clutch
Levers

Lubricate the pivoting parts of each lever and

pedal.

f Recommended lubricant: |

Yamaha Chain and Cable Lube or
| SAE 10W/30 motor oil

K.Center and Side Stand Pivots
Lubricate the center and side stands at their
pivot points.

Recommended lubricants:
Yamaha Chain and Cable Lube or
SAE 10W/30 mator oll J




ELECTRICAL

A, Battery

1. The fluid level should be between the
upper and lower level marks. Use only
distilled water if refilling is necessary,

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

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

Battery breathar plpe

Clamp

—CAUTION:

The battery must be charged before using
to insure maximum performance. Failure
to properly charge the battery before first
use, or 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)

—WARNING:
Battery electrolyte is poisonous and dan-
gerous, causing severe burns, etc. Contains
sulfuric acid. Avoid contact with skin, eyes
or clothing.

Antidote: EXTERNAL-Flush with watar.

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 gasive 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.

B. Spark Plug
1. Check the electrode condition and wear,
insulator color and electrode gap.
2. Use a wire gauge for measuring the plug
gap.

If the electrodes become too worn, re-

place 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.,

Standard spark plug:

BP7ES (NGK) or W22EP (ND)
Spark plug gap:

0.7 ~ 0.8 mm (0.028 ~ 0.032 in}
Spark plug tightening torque:

2.0 m-kg (14.5 ft-Ib)

C. Headlight
1. Headlight bulb replacement
a. Remove the 2 screws holding the light
unit assembly to the headlight body,

-

b. Disconnect the lead wires and remove
the light unit assembly.
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¢. Remove the top and bottom fitting
screws and the horizontal adjusting
screw. Remaove the light unit assembly
from the headlight rim

d. Remove the sealed beam unit holding
screws. Hemove the unit retaining ring
and the defective unit,

a. Slip a new sealed beam unit into position
and secure it with the retaining ring and
install it into the headlight rim,

{. Reinstall the light unit assembly to the
headlight body., Adjust the headlight
beam,

2. Headlight beam adjustment

d. Horizontal adjustment
To adjust the beam to the right, turn the
adjusting screw clockwise
To adjust the beam to the left, turn the
screw counterclockwise.

b. Vertical adjustment
Loosen the adjusting screw under the
headlight body. Adjust vertically by
moving the headlight body. When proper
adjustment is determined, retighten the
adjusting screw.

D, Fuse

The fuse block is located under the seat. [f
any fuse is blown, turn off the ignition switch
and the switch in the circuit in question and
install a new fuse of proper amperage. Then
turn an the switches, and see if the electrical
device operates. |f the fuse immediately
blows again, check the circuit in question
{refer to "CHAPTER 6. ELECTRICAL")

— WARNING:
Do not use fuses of a higher amperage rat-
ing than those recommended. Substitution
of a fuse of improper rating can cause
extensive electrical system damage and
possible fira.
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CHAPTER 3. ENGINE OVERHAULING

ENGINE REMOVAL

NOTE: -
It is not necessary to remove the engine in
order to remove the cylinder head, cylinder,
or pistons.

A, Preparation for Removal

1. All dirt, mud, dust and foreign material
should be thoroughly removed from the
exterior of the engine before removal
and disassembly. This will help prevent
any harmful foreign
engine oil,

2. Before the engine removal and disas-
sembly, be sure that you have the proper
tools and cleaning equipment so that
you can perform a clean and efficient
job.

3. During disassembly of the engine, clean
and place all of the parts in trays in
order of disassernbly. This will speed up
assembly time and help insure correct
reinstall-action of all the engine parts.

4. Place the motorcycle on its center stand.
Start the engine and allow it to warm up.
Stop the engine and drain the engine and
middle gear oil.

5. Remove the oil filter element from the
crankcase,

6. Rermmove the left and right side covers.

material from

B. Seat and Fuel Tank
1. Turn the fuel petcock to “ON"".
2. Remove the seat and the fuel tank

holding bolt, Lift the rear end of the fuel
tank and disconnect the fuel pipes and
vacuum pipe from the petcock.

3. Remove the tool tray.

C. Mufflers
1. Remove the rear brake pedal.
2. Remove the exhaust pipe holding nuts
from the cylinder head.

3. Loosen the calmp bolts securing the
muffler joints,

4. Remove the bolts holding the right and
left mufflers to the muffler bracket and
remove the left and right mufflers.

D. Battery Case

1. Remove the negative battery cable from
the battery terminal then remove the
positive battery plate. Remove the
battery.
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3. Remove the bolts holding the air cleaner
case to the frame (left and upper)

1 Pnn-mvu battery plate

2. Remove the battery case holding bolts -
and remove the battery case. ARl S ouHE e

NOTE: S =

The engine ground wire is secured together

with left side holding bolt

4. Remove the starter {CHOKE) cable from
the carburetor
Remove the air cleaner joint rubbers and

@n

pull the carburetor assembly to the rear.
6. Disconnect the throttle cable from the

carburetor throttle lever and remove the

carburetor assembly to the right.

E. Air Cleaner Case
1. Remove the ignitor unit mounting board
securing screw and disconnect all connec-
tors. Remove the board assembly.

1. Starter (CHOKE] coble 2. Throttie cable

F. Wiring and Cables

1. Disconnect the clutch cable at the crank
2. Remove the clamps holding the carbure- case side

tors to the air cleaner case and intake
manifolds. Remove the crankcase
ventilation hose at the air cleaner case.

1. Lock nun

il

1. Crankcaws vantilation hose




2. Remove the spark plug lead wires and
the tachometer cable.

-
3. Disconnect the electric starter cable at

the starter relay switch.

1. Starter relay switch
2. Electric norter coble

4. Disconnect the pick-up coil and A.C.G
lead wire couplers.
Position the disconnect lead wires so
that they can be safely removed.

CAUTION:
The A.C.G. lead, starter cable, and pick-
up lead are clamped at the upper cross tube
of the frame. Do not forget to remove this
clamp before removing the engine.

1. Clarmp

5. Remove the horn and flasher relay.

-

1. Flashar relay 2. Horn

G. Drive Shaft Joint

1. Remove the coil spring holding the
rubber boot.

2. Pull the rubber boot from the drive shaft
coupling to expose the joint bolts.

3. Remove the joint bolts on the drive
shaft coupling.

H. Engine Removal
1. Remove the front engine mounting bolts
and nuts. Remove the brackets.




ENGINE OVERHAUL

A. Cylinder Head and Cylinder
1. Remove the cylinder head cover,
2. Remove the left crankcase cover (pick-
up coil cover).
3. Remove the cam chain tensioner.

1. Front sngine mounting balts 2. Engine ntay

NOTE: -
It is advisable to hold the engine with a
suitable gerage jack before removing the
engine mounting bolts and nuts.

2. Remove the rear engine mounting bolt

and right and left footrests. Remove the 4, Use a 19 mm wrench on the timing plate
brake pedal and right side muffler flats to rotate the crankshaft counter-
bracket holding bolt and remove the clockwise until the engine is at T.D.C.

muffler bracket assembly.

CAUTION:

Never use an allen wrench to rotate the
crankshaft. Always use the 19 mm flats
provided on the timing plate to rotate this
angine.

5. Remove the four cam sprocket bolts.

3. Slide the engine forward slightly and
remove the engine to the right.

NOTE: —
Position a box or other support to the right
side of the motbreycle for the assistance when
removing the engine,

=



6. Slip each sprocket off its mounting boss
on the cam.

——CAUTION:
From this point on, do not rotate the cam
shaft or valve damage may occur. On this,
it is not necessary to break the cam chain.
However, it can be broken if so desired.
It is easier to disassemble the engine with-
out separating the chain.

7. Remove the cam chain guide,

1. Cam chain guide

8. Remove the cam caps. Note the location

of the cam caps. The caps for the intake
cam shaft are identified 1-1 through |-3.
The exhaust cam caps are identified E-1
through E-3. Directional arrows are cast
on each cap and point toward the clutch

side.
- EX J’
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9. Fasten safety wire to the cam chain to

prevent its falling into the crankcase
cavity.

Slide the cams and sprockets from under
the chain and remove the cams and

sprockets.

1. Frent cam chaln gulde

11.
12.

Remove the spark plugs,

Remove the cylinder head bolts and nuts
in the numerical order as shown. Start
by loosening each nut 1/2 turn until all
of the nuts are loose. Remove the cylin
der head.

E
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13.

14.

Remove the front cylinder holding nut
and remove the cylinder assembly. It
may be necessary to tap the cylinder
lightly to loosen it from the base gasket.

Remove the rear cam chain guide by
loosening the holding bolt.

1. Holding balt

1.

Raar cam chaln gulde

Cylinder Head Disassembly
Remove the valve lifters and pads. Be
careful not to scratch the lifter bodies or
lifter bores in the cylinder head.
Be very careful to identify each lifters
position so that it may be returned to its
original place.

Valve fliter 2. Adjusting pad

Mount the valve spring comipressor on
the head and depress each valve spring.
Take out the retainer and valve spring
with tweezers.

1. Valve spring compressor

3. Remove valves,
NOTE:
Deburr any deformed valve stem end. Use an
oil stone to smooth the stem end. This will
help prevent damage to the valve guide during
valve removal

Use a small box to hold the parts and
identify the original position of each
lifter and valve. Be very careful not to
mix the location of these components,




C. Piston

1. Make each piston to aid in reassambly.

2. Place a clean towel or rag into the crank-
case to keep circlips and material from
falling into the engine.

3. Remove piston pin clips, piston pins, and
pistons.

3. Remove the shift lever assembly and
shift shaft assembly.

D. Pick-up Coil Assembly
1. Remove the allen bolt that holds the
timing plate,

1. Shift lover assemnbly 2. Shift shaft assemidy

4. Remove the middle gear case oil level
maintaining plug.

Y

2. Remove the pick-up coil securing screws
and remove the pick-up coil assembly.

F. Starter Motor and Generator
1. Remove the starter motor securing bolts
and remove the motor assembly,

E. Shifter
1. Remove the change pedal.
2. Remove the left crankcase cover,




2. Remowve the generator cover and stator
coil assembly.

3. Install the rotor holding tool (special
tool) on the rotar as shown and remove

the rotor holding bolt.
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1. Rotwor holding toal

4. Invert the holding tool as shown and
insert the rotor puller adapter (special
tool) into the rotor shaft and screw in
the rotor puller (special tool). Remove
the rotor.

1. Rotar pullsr sdeptar
2. Rowor puller

G. Clutch
Remove right crankcase cover.

1

Release the tension evenly on the 6 mm
bolts and remove the clutch pressure
plate and clutch springs.

Remove the friction plates and clutch
plates.

Straighten the lock washer tab, Use
the clutch boss holder (special tool) to
hold the clutch boss and remove the lock
nut and lock washer.

i
1. Clutch boss holder

87




6, Remove the clutch boss and spacer.

2. Remaove the oil pump securing bolts and
6. Screw in a suitable length of 6 mm bolt remove the sprocket cover and oil pump
into the one of the threaded holes on the assembly.
collar and pull out the collar and needle
bearing from the primary driven gear.

P R o, |' 9

! — CAUTION:
- - Do not attempt to remove the strainer
screen as it is permanently fitted onto the
pump housing. If the pump housing and/or
any parts of the pump are damaged, the
pump assembly must be replaced with a
new one,

7. Remove the primary driven gear assembly
and oil pump drive sprocket,

3. Remove the oil pump driven sprocket.

H. Oil Pump Removal and Disassambly
1. Remove the strainer cover, Note the
wire harness clip position.

4, Remove the oil pump cover and rotor
assembly.




S——

b.

I

1.

Remove the pressure relief valve spring
and plunger.

Ao

Middle Gear
Remove the middle driven gear housing
holding bolts.

2. Remove the middle driven gear housing

NOTE:

assembly and shims.

If it is difficult to remove housing assembly,
loosen the two crankcase bolts located near
the middle driven gear housing.

3.

Remove “TORX"™ screws holding the
middle drive gear assembly.

4.

Remove the bearing retainers.

J. Crankcase Disassembly
1. Remove the upper crankcase bolts, start-
ing the highest numbered bolt.
Turn over the engine and remove the
lower crankcase bolts.

XJ650
CRANKCASE TORQUE SEQUENCE
UPPER CASE
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2. Separate the lower case from the engine.
Use a soft rubber hammer to carefully
separate the crankcase.

— 3§ -




K. Upper Crankcase 5. Carefully remove the A.C.G. shaft from
1. Remove the middle drive gear and the gear
damper assembly.

.

Vi =il

2. Remove the transmission main shaft
assembly,

7. Straighten the lock washer tube and
remove the balt securing the starter idle
gear shaft. Hemove the shaft and starter
idle gear.

Y
4, Remove the oil spray nozzle. B — P




L. Lower Crankcase
1. Remove the dowel pin and “O-ring”.
2. Remove the shift fork guide bar and
shift forks. The shift forks are identified
by numbers cast on their sides.

3. Remove the bolt securing the shift cam
locating pin and remove the stopper
plate and locating pin,

4. Remove the neutral switch.

2. Neutral switeh

1. Shitt cam locating pin

5. Pull out the shift cam.

6. Remove the driven shaft bearing cover
holding screws and remove the bearing

7. Remove the bearing and 5th wheel gear
from the driven shaft and pull out the
driven shaft assembly.

41
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INSPECTION AND REPAIR

A, Cylinder Head Cover

Place head caver on a surface plate. There
should be no warpage. Correct by re-surfac-
ing as follows:

Place # 400 or #600 grit wet sandpaper
on surface plate and resurface head cover
using a figure-eight sanding pattern. Rotate
head cover several times to avoid removing
too much material fram one side.

B. Cylinder Head
1. Using @ rounded scraper, remove carbon
deposits from combustion chamber.
Take care to avoid damaging spark plug
threads and valve seats. Do not use a
sharp instrument. Avoid seratching the
aluminum.

2. Check the cylinder head warpage with a
straight edge as shown.,

The warpage should not exceed the spe-
cified limit, if necessary resurface. If
the warpage exceeds allowable limit, the
cylinder head should be replaced with a
new one,

Cvﬁn::l-ar head warpage;
less than 0.05 mm (0.002 in)
Allowable limit; 0.256 mm (0.010 in)

C. Valve, Valve Guide, and Valve Seat
1. Check the valve face and the stem end
for wear. If the valve face and/or the
stemn end are pitted or warn, regrind the
valve with a valve refacer. Replace the
valve if any dimension exceeds the
specifications in the illustration.

Minkimum thick ey 'j'l-.

A

Intakn/Exhiust valva

(Servica limit)
0.7 mm 10,028 in)

0.6 mm (0,020 in}
1

wveled | &?
I
\ “u

Minimum langth
{Secvice limit]
4.0 mm {0.157 In)

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

= | Valve Stem Clearance | Maximum
0.010~ 0,037 mm 0.10 mm

. (0.0004~0.0016 in) | (0.004 in)
Bikiads 0.0256~0.052 mm 0,12 mm
o (0.0010~0.0020 in) (0.006 in)




3. Valve stem end
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. Turn valve on "“V" blocks and measure

the amount of stem runout with a dial

gauge. |f it exceeds the maximum limit,
replace the valve,

—

Maximum valve stem runout:
0.03 mm {0.0012 in)

] ]

w .
: = - - -
-

5. Valve guide and valve oil seal replacement
If oil leaks into the cylinder through a
valve due to a worn valve guide, or if a
valve is replaced, the valve guide should
alsa be replaced.

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

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

Limit: 7.10 mm (0.280 in)

Guide diameter (1.D.): I

b. To ease guide removal and reinstallation,
and to maintain the correct interference
fit, heat the head to 100T (212'F). Use
an oven to avoid any possibility of head
warpage due 1o uneven heating.

¢. Use the appropriate shouldered punch
{special tool) to drive the old guide out
and drive the new guide in.

NOTE: . B -
When a valve quide is replaced, the O-ring
should also be replaced.

'l"_ Valve guide wﬂ-t?w!r
2. Valve guide installer

d. After installing the valve guide, use the

7 mm reamer (special tool) to obtain the
proper valve guide to valve stem clear-
ance.

“~HReamar {7 mm|

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

Grinding the Valve Seat

, The valve seat is subject to severe wear,

Whenever the valve is replaced or the
valve face is re-surfaced (see caution)
the valve seat should be re-surfaced at a
45° angle. |f a new valve guide has been
installed the valve seat must be recut to
guarantee complete sealing between the
valve face and seat,

|

- 1




— CAUTION:
If the valve seat is obviously pitted or worn,
it should be cleaned with a valve seat cutter,
Use the 45  cutter, and when twisting the
cutter, keep an even downward pressure to
prevent chatter marks,

If cutting section “A" of the valve seat,
use 30° cutter. If cutting section “B",
use the 45° cutter. |f cutting section
“C” use 60° cutter,

b. Measure valve seat width. Apply mecha-
nic’s bluing dye (such as Dykem) to the
valve face and valve seat, apply a very
small amount of fine arinding compound
around the surface of the valve face
insert the valve into position, and spin

seat location in the manner described
below:

the valve quickly 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
removed bluing wherever they contacted
each other. Measure the seat width with
vernier calipers. It should measure
approximately 1.1 mm (0.0433 in).
Also, the seat should be uniform in con-
tact area. |f valve seat width varies, or
if pits still exist, further cutting will be
necessary. Remove just enough material
to achieve a satisfactory seat.

Standard Width Wear Limit

10201 mm 20 mm
(0.0394 + 0.0039in)| (0.080 in)

v
9‘*-

Seat width

R
-

i Seat width
c. 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 30°,
45" or 60° cutters to correct the improper

—

1)

l

|

|
1) A IL 2)

|

|

|

| Y
3) “”«\ { 4)

If the valve face shows that the valve
seat is centered on the valve face, but
too wide, then lightly use both the 30°
and the 60° cutters to reduce the seat
width to 1.1 mm (0.0433 in).

1. Valve seot cuttsr

2)

3)

4)

It the seat shows to be in the middle of
the valve face, but too narrow, use the
45 °cutter until the width equals 1.1 mm
(0.0433 in).

If the seat is too narrow and right up
near the valve margin, then first use the
30° 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 valve face, then
first use the 60° cutter and then the
45° cutter,

Lapping the valve/valve seat assernbly
The valve/valve seat assembly should be
lapped if neither the seat nor the valve
face are severely worn.




b. Apply a small amount of coarse lapping

C.

compound to valve face. Insert the valve
into the head. Rotate the valve until 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 com:
pound material. Apply bluing dye to the
valve face and seat and rotate the valve
face for full seat contact which is indi-
cated by a grey surface all around the
valve face where the bluing has been
rubbed away.

e —

Valve leakage check

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 pour-
ing solvent into each of the intake ports,
then the exhaust ports. There should be
no leakage past the seat. If fluid leaks,
disassernble 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 satisfac-
tory seal,

D. Valve Spring and Lifters

1.
a.

Checking the 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.

Even though the spring is constructed
of durable spring steel, it gradually loses
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some of it's tension. This is evidenced
by a gradual shortening of free length.
Use a vernier caliper to measure spring
free length, [f the free length of any
spring has decreased more than 2 mm
{(0.080 in) from its specification replace
it.

¢. Another symptom of a fatigued spring is
insufficient spring pressure when com-
pressed. This can be checked using a
valve spring compression rate gauge.
Test each spring individually. Place it in
the gauge and compress the spring first
to the specified compressed length with
the valve closed (all spring specifications
can be found in the previous section,
Valve Spring), then to the length with
the valve open. Note the poundage indi-
cated on the scale at each setting. Use
this procedure with the outer springs,
then the inner springs.

(8] -Smaller pitch
o

7

NOTE: — —_—

All valve springs must be installed with larger
pitch upward as shown,




- Vatue Spring Specifications Cap nut tightening torgue: r
—— | outer | INNER 1.0 m-kg (7.2 f-Ib) |
= _--"i = . — ——————— _—
. J59.6 mm 358 mm
B TR ) {1.55 inl 11413 im
Installed langth I 0mm 3.0 mm
lyalve elosed) 11.339 In) {1.220 in)
| 190k 90kg |
Inseaiiod pressurs (471 iti) l t'Iﬂ.Bulhl
Allowable 1t .
1.6 o
from vartical l _L

2. Valve lifter

a. Check each valve lifter for scratches or
other damage. |f the lifter is damaged in
any way, the cylinder head surface in
which it rides is probably also damaged. NOTE: ———— ——

1. Plawtigage

If the damage is severe, it may be neces- Do not turn camshaft when measuring clear
sary to replace both the lifter and the ance with Plastigage.
eylinder head. L . I
NOTE: - g Camshaft-to-cap clearance: =
For proper valve lifter-to-head clearance, Standard: 0.020 ~ 0.054 mm
always install lifters on their ariginal valves. (0.0008 ~ 0.0021 in)
——— Maximum: 0.160 mm (0.006 in) l
E. Camshafts, Cam chain and Cam Sprockets If the camshaft-to-cap clearance exceeds
1. Camshaft specification, measure camshaft bearing
d. The cam lobe metal surface may have a surface diameter,
blue discoloration due to excessive fric- — 1
tion. The metal surface could also start Bearing surface diameter:
to flake off or become pitted. Standard: 24.967 ~ 24.980 mm
b. If any of the above wear conditions are B (0.9830 ~ {19835 in)
readily visible, the camshaft should be N
replaced. 1) If camshaft diameter is less than specifi

cation, causing excessive clearance,
replace camshaft.

2) If camshaft is within specification and
camshaft-to-cap clearance is excessive,

¢. Even though the cam |obe surface
appears to be in satisfactory condition,
the lobes should be measured with a
micrometer, Cam lobe wear can occur
without scarring the surface. If this wear replace cylinder head.
exceeds a pre-determined amount, valve 2. Cam chain
timing and lift are affected. Replace the Except in cases of oil starvation, the cam

camshaft if wear exceeds the limits. chain wears very little. 1f the cam chain
has stretched excessively and it is diffi-

cult to keep the proper cam chain
tensian, the chain should be replaced,

3. Cam sprockets
Check cam sprockets for obvious wear,

- d. Install the camshaft on the cylinder
head. Place a strip of Plastigage between
camshaft and camshaft cap as illustrated
(lengthwise along camshaft). Tighten
the nuts with specified torque. Remaove
the camshaft cap and determine the
clearance by measuring the width of the
flattened Plastigage.




4.

Cam chain dampers and tensioner
Inspect the top cam chain damper
(stopper guidel and two (2) wertical
{slipper-type) dampers for excessive wear.
Any that shows excessive wear should be
replaced. Worn dampers may indicate
an improperly adjusted or worn-out cam
chain.

=4

F. Cylinder

)

Inspect the cylinder walls for scratches.
If wvertical scratches are evident, the
eylinder wall should be rebored or the
cylinder should be replaced.

Measure cylinder wall wear as shown. If
wear is excessive, compression pressure
will decrease. Rebore the cylinder wall
and replace the piston and piston rings.
Cylinder wear should be measured at
three depths with a cylinder bore gauge.
(See illustration.)

Cyl

Cylinder bore

Cylinder taper

Wear Limit

B3.10 mm
{2.484 in)
0.05 mm
(0.002 in)

0.01 mm
(0.0004 in)

e — Stu_nrlard [

63.00 mm |
(2.480 in] |

4

inder out-of round —
|
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If the cylinder wall is worn more than
the wear limit, it should be rebored.

G. Piston and Piston Rings

1.
a.

Piston

Measure the outside diameter of the
piston at the piston skirt.

Measurement should be made at a point
7.5 mm (0.3 in) above the bottom edge
of the piston. Place the micrometer at
right angles to the pistoan pin.

Standard 63.00 mm (2.480 in]
Oversize 1 63.25 mm (2,490 in}
[ Oversize 2 : 63.50 mm -!'2.5-06--in:|
Oversize 3 | 63.76 mm (2.510 in)
Oversize 4 64.00 mm (2.520 in)

a. 7.6 mm (0.3 in)

b. Determine piston clearance as follows:

Minimum bore measurement
— Maximum piston measurement
= Piston clearance
EXAMPLE:
63.0 mm (2.4803 in)
62.96 mm (2.4787 in)
= 0.04 mm (0.0016 in})

Piston clearance




Piston clearance:
Standard: 0,030~ 0.050 mm
{0.0012~ 0.0020 in)
Service limit: 0.1 mm (0.0039 in)

c. Piston ring/ring groove fit must have
correct clearance. |f the piston and ring
have already been used, the ring must be
removed and the ring groove cleaned of
carbon. The ring should then be re-
installed. Use a feeler gauge 1o measure
the gap between the ring and the land.

] 0,03~ 0.07 mm

Top .
Side clearance (0.0012~ 0.0028 i) |
2nd 0.02~0068 mm
{0.0008~ 0,0024 in)

1. Foolar gauge

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

Oversize 1 0.25 mm (0.0008 in)
Oversize2 | 050mm (00197 in) |
[ Oversize 3 0.75 mm (0.0295 in)
- Qversize 4 ~ 1.00 mm (0.0394 in)

b. The expander spacer of the bottorn ring
(oil control ring) is colorcoded to iden-

tify sizes,
The color mark is painted on the expan-
der spacer.
Slza | Color
Oversize 1 Brown

Dversize 2 Blue

Oversize 3 Black

Oversize 4 Yellow

c. Push the ring into the bore and check

end gap clearance with a feeler gauge.

NOTE: - -
The end gap on the expander spacer of the
oil control ring is unmeasurable. If the oil
control ring rails show excessive gap, all three
components should be replaced.

— I
. Srtandard Limit
————_ . 1
Top/2nd ring 0.16~0.35 mm 1.0 mm
{0,006~ 0.014 in) | (0.039 in)
Ol control 0.3~09 mm 1.6 mm
{Rails) (0,012~ 0,036 in) | (0,069 in)

H. Piston Pin

1. Apply a light film of oil to pin. Install in
connecting rod small end. Check for
play. There should be no noticeable
vertical play. |f play exists, check con-
necting rod small end for wear. Replace
pin and connecting rod as required.

2. The piston pin should have na noticeable
free play in piston. If the piston pin is
loose, replace the pin and/or the piston,

I. Crankshaft
1. Crankshaft run-out
Support the crankshaft at both ends on
V-blocks. Measure the amount of crank-
shaft run-out on the main bearing jour-
nals with a dial gauge while rotating
crankshaft.

rﬂun-out limit: 0.040 r:nrn {0.0016 in)

If run-out exceeds limit, replace crank-
shaft.

2. Inspection of bearings
Check the bearings. f the inner or outer
surface is burned, flaked, rough, scratched
or worn, the bearings should be replaced.




replaced.

3. Measuring main bearing oil clearance

a. Clean all crankshaft and crankcase
journal surfaces.

b. Place upper crankcase half upside-down
on a bench. Install bearing inserts into
top crankcase,

c. Install erankshaft into upper crankcase.

d. Place Plastigage on crankshaft journal
surface to be inspected.

NOTE: -
Do not move crankshaft until clearance check
has been completed.

e. Install bearings into bottom crankcase.
Carefully, place lower crankcase onto
upper crankcase.

f. Install crankcase holding balts 1 through
10. Tighten to full torque in torque

sequence cast on crankcase.

Crankcase torque (B mm balt):
2.4 m-kg (17.5 ft-Ib)

g. Remove bolts in reverse assembly order
(10,9, 8 ... etc.)

h. Carefully remove lower crankcase. Mea-
sure width of Plastigage on crankshaft
journals to determine clearance.

Pc?ain b-ea;ing oil clearance: |
0.040 ~ 0.064 mm
(0.0016 ~ 0.0025 in) |

- R

%

4. Crankshaft main bearing selection

a. Numbers used to indicate crankshaft
journal sizes are stamped on the L.H.
crank web, The first five (5) are main
bearing journal numbers, starting with
the left journal. The four (4) rod bearing
journal numbers follow in the same
sequence.

1. Plostiguge
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The upper crankcase half is numbered 4,
5, or 6 as shown.

*1

1 N|}

L HU

1. Main bearing numbern

b. The connecting rods are numbered 4 or
5. The numbers for rods are stamped
with ink on the rod itself,

1. Connecting rod size number

¢. The proper bearing selection is made by
subtracting the crankshaft journal num-
ber from the crankcase or rod size num-
ber. Use the color code to choose the
proper bearing.

EXAMPLE:
Rod No. (Minus) Journal No.
= Bearing No.
6-2=3
No. 3 bearing is Brown. Use Brown bear-
ing inserts,



- ,.___._‘lm R ————

| BEARING COLOR CODE
No. 1 . Blua
[ No. 2 - Black
[ No, 3 Brown
| Noa .  Green
i~ *No.§5 ' Yellow

*For erankshaft main bearing only

d. When assembling, apply a liberal coat of
motor oil to all bearing surfaces,

NOTE:-

When applying final torque to the rod caps,

observe the following procedures:

e. Apply molybdenum disulfide grease to
connecting rod bolt threads. Apply
torque evenly to both ends of the cap.
While tightening, if a torque of 2.0 m-kg
{14.5 ft-Ib) or more is reached, DO NOT
STOP tightening until final torque is
reached. If tightening is interrupted be-
tween 2.0 m-kg and 2.5 m-kg, loosen the
nut to less than 2.0 m-kg and start again.
Tighten to full torque specification with
Dut pausing.

J. Oil Pump
1. Check the clearance between housing
and outer rotor.

Standard clearance:
0.09 ~ 0.15 mm |
(0.0035 ~ 0.0059 in) |

2. Check the clearance between outer rotor
and inner rotor.

_S?andard clearance =
0.12 mim (0.005 in) or less

3. Check the plunger for scratches and wear,

1. Reliaf valve plunger

K. Clutch
1. Clutch housing
a. Check the dogs on the clutch housing.
Look for cracks and signs of galling on
edges. If damage is moderate, deburr.
If severe, replace the clutch housing.

NOTE: —
Galling on the friction plate dogs of the

clutch housing will cause erratic clutch opera-
tion,

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

2. Clutch boss

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

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

NOTE:— —— —_—
Galling on clutch plate splines will cause
erratic operation,

3. Friction and clutch plates
Check clutch steel plates and friction
plates for heat damage. Measure friction
plate thickness at 3 or 4 points. Measure




clutch plates for warpage with a dial
gauge and stand. Replace clutch plate or
friction plates as a set if any is faulty or
beyond wear limits.

Standard |

— Wear limit
Friction plate 3.0 mm 28 mm
thiokness (0.12 in) (0.1 in)
Cluteh plate 0,06 mm
warp limit | | (0.0020 in)

1. Feslar gauge

4. Clutch actuating mechanism

1. Plate washer 2, Thrust bairing 3. Pull rod

a. Check the pull rod rack gear teeth for
wear and damage, replace if damaged.

b. Check the pull rod thrust bearing for
damage, replace if damaged.

¢. Check the clutch lever shaft pinion gear
teeth for damage, replace if damaged.

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

Clutch spring minimum length:
39.1 mm (1.539 in)

L. Transmission

1. Inspect each shift fork for signs of galling
on gear contact surfaces. Check for
bending. Make sure each fork slides
freely on its guide bar,

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

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

4. Check the cam followers on each 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
forks.



I (g ——
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5. Check shift cam dowel pins and side
plate for looseness, damage or wear.
Replace as required.

6. Check the shift cam stopper plate and
circlip and stopper for wear. Replace as
required.

7. Check the transmission shafts using a
centering device and dial gauge. If any
shaft is bent beyond specified limit, re-
place shaft.

Maximum runﬂu_t: 0.08 mm -fD.DDZ;{in}

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

8. Check to see that each gear moves freely
on its shaft.

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

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

M. Starter Drivers
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1. Electric starter clutch and gears

a. Check the surface of the idle gear for
pitting or other damage. [f severe, re-
place the gear.

b. Check the spring caps and the springs
for deformation or damage. |f severe,
replace as necessary.

¢. Check the starter clutch bolts (allen
screw) for looseness. |f loose, remove
the bolts and replace with new bolts,
Apply a thread locking compound such
as "LOCTITE" to threads and tighten
to specified torque. Stake over the end
of the bolts.

Starter clutch bolt torque: '
3.0 m-kg (21.7 ft-Ib)

d. Check the “HY-VO" chain for damage
and wear, replace if damaged.

e. Check the *“HY-VQ" chain guide for
damage, replace if damaged.

N. Crankcases and Strainer Cover

1. Check crankcase for cracks or other
damage.

2. Clean all oil passages and blow out with
compressed air,

3. Strainer cover: Apply a thread locking
compound such as “LOCTITE" to
strainer cover bolts during reassembly.

0. Bearing and Oil Seals
1. After cleaning and lubricating bearings,
rotate inner race with a finger. |f rough
spots are felt, replace the bearing.

NOTE:
Bearings are most easily removed or installed
if the housings are first heated 10 approxi-
mately 96°~125°C (200°~250°F). Bring
the case up to proper temperature slowly.
Use an oven to avoid distortion.

2. Check oil seal lips for damage and wear.
Replace as required.

P. Middle Gear

1. Damper disassembly
NOTE: — _—
Disassembly of the middle gear damper re-
guires the damper compressor (special tool)
and a hydraulic press.




a. Place the middle drive shaft in a press V
with the damper compressor (special
tool) in place as shown,

v

PRESS

2) Support the middle drive shaft holder
(special tool} in a vise securely and put

the drive pinion on it as shown. Remove
the bearing holding nut with the 46 mm
socket (special socket) and remove the
bearing.

1. Damper compressor

b. Press the damper spring and remove the
spring retainers,

c. Remove the spring seat, spring, and
damper cams from the drive shaft.

2. Inspection

a. Inspect the damper cam surfaces. Check
for smooth cam action and excessive
wear on the cam surface. If cam surface
is severely worn, replace damper assem

bly,
1. Middle drive shaft nut wranch (48 mm wcket)
2. Middle driva shaft holdar
b. Middle driven gear
1) Support the drive flange in a vise
sacurely. FRemove the flange holding
nut.
CAUTION: —
This holding nut has been locked with a
b. Inspect the damper spring for fatigue, thread locking compound, when reinstall-
wear and damage. Replace as necessary. ing do not forget to apply a thread locking

c. Check bearing movement for damage to compound such as “LOCTITE" and punch.
balls, rouge spots, bearing looseness.
Inspect gear teeth. If any gear tooth
and/or bearing are damaged, the gear set
and/or bearing must be replaced.

3. Middle drive/driven shaft bearing removal

CAUTION: -

The following procedures should be per-

formed only if the bearing or gear is to be

replaced.

a. Middle drive gear
1) Bend down the locking collar of the nut
with a suitable center punch.
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2) Remove the drive flange from the driven
shaft.
NOTE:——
Driven gear shaft bearing should be replaced
together with a bearing housing,

4. Middle gear reassembly

a. Middle drive gear bearing and damper

1} Install the bearing onto the drive pinion
and secure it with a new lock nut using
the middle drive shaft holder and special
socket.

Tightening torque:
11 m-kg (80 ft-1b)

2) Stake the locking collar of the nut to the
slot on the drive pinion shaft.

3} Install the driven damper cam onto the
drive pinion shaft with the cam lobes
positioned 90° from the row of shaft
oil holes. Positioning tolerance is + 1
spline (157) from the 90° position.

1. Ol hale
4) Install the drive damper cams, spring,
spring seat, and retainers using a press
and the damper compressor.
b. Middle driven gear
1) Install the new bearing housing assembly
onto the driven pinion shaft.
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CAUTION:
Do not press the bearing outer race. Always
press the inner race with care when install-
ing.

2) Install the drive flange and new “O-ring"
onto the driven gear shaft. Apply a
thread locking compound such as
“LOCTITE" to the shaft threads and
tighten the nut to the specified torque.

| Tightening torque: ‘
. 12 m-kg (87 ft-Ib) |
L i

-

3) Stake the nut with a center punch to
lock as shown.

4) Install the new “0O-ring” onto the bear
ing housing.




ENGINE ASSEMBLY AND ADJUSTMENT
A, Important Informations

1.

Gasket and seal

All gaskets and seals should be replaced
when an engine is overhauled. All gasket
surfaces and oil seal lips must be cleaned.
Properly oil all mating engine and
transmission parts and bearings during
reassembly.

Circlip

All circlips should be inspected carefully
before reassembly. Always replace pis
ton pin clips after one use. Replace
distorted circlips.

When installing a circlip, make sure that
the sharp edged corner is positioned
opposit to the thrust it receives. See the
sectional view below.

Shgip edgad oot

Lock washer/plate and cotter pin

All lock washers/plates and cotter pins
must be replaced when they are removed.
Lock washer/plate tab(s) should be bent
over along the bolt or nut flat(s) after
tightening the bolt or nut properly (see
illustration).

_

Cotter pins should be replaced after one
use.
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— CAUTION:

B. Engine Assembly

1. Upper crankcase

a. Install the connecting rods onto the
crankshaft with the proper connecting
rod bearings and apply molybedenum
disulfide grease to the bolt threads.
Apply torque evenly to both ends of
the cap.

While tightening, if a torque of 2.0 m-kg
(145 ft-lb) or more is reached, DO NOT
STOP tightening until final torque is
reached.

If tightening is interrupted between 2.0
m-kg and 2.6 m-kg, loosen the nut to less
than 2.0 m-kg and start again. Tighten to
full torque specification without pausing.

Rod cap torque: 2.5 m-kg (18.1 ft-Ib)

NOTE: —
Do not forget to install the crankshaft oil seal
(L.H.), blind plug (R.H.), “HY-VO" chain and
cam chain on the crankshaft before installing.
Also, install the chain guide into upper crank-
case if removed.

b. Install the proper cankshaft main bear-
ings into the crankcase and place the
crankshaft. Oil the bearings liberaly.

c. Install the starter idle gear, shaft, stopper
plate, and new lock plate. Tighten the
bolt securely and bend the lock tabs
along the bolt flats.

1. Lock washer

Tightening torque: 1.0 m-kg (7.2 ft-Ib)




d. Put the starter clutch and sprocket
assembly in the "HY-VO" chain and lay
it into the crankcase.

e. Install the A.C.G. Generator shaft into
the starter clutch assembly.

1. Bearing Ir)«;,ntinﬂ. pin

i. Install the middle driven gear (without
the middle drive pinion gear).

f. Install the “HY-VO' chain oil spray
nozzle. The locating pin on the nozzle
should be placed into the crankcase
locating slot. Do not forget to install the
new “'0O-ring’”’ onto the nozzle.

j. Install the middle driven gear shaft end
bearing

1, O-ring

g. Install the new “O-ring” onto the bear-
ing housing and install it with the
panhead screw.

k. Install the dowel pin with “O-ring” into
the crankcase.

h. Install the transmission main axle assem-
bly on the upper crankcase.
Point the bearing locating pin toward the
crankshaft and lay it on the case.




Lower crankcase

Install the shift cam and secure it with
the guide pin. Install the stopper plate
and bolt and tighten securely.

Install the neutral switch.

c.

d.

Install the transmission drive axle assem-
bly into the crankcase.

Install the 5th wheel gear and bearing
onto the drive axle. Install the bearing
cover. Be sure the “O-ring” is on the
cover,

ik

1. Owring

a.

install the shift forks and guide bar.
Each shift fork is identified by a number
cast on its side. All the numbers should
face the left side and numbered 1, 2, and
3 from left.
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Crankcase assembly

a. Apply Yamaha bond # 4 sealant or
equivalent to the crankcase mating
surface. Be very careful not to allow any
sealant to come in contact with the oil
gallery ""O-ring" and crankshaft bearings.
It is extremely important, however, that
sealant be applied around the case stud
holes. Apply sealant to within 2~3
mm (0.08 ~0.12 in) of the bearings.

CAUTION: —

Failure to apply sealant here will resuit in

reduced oil pressure and possible crank

sa@izure.

8. 2=~3 mn (008~ 0,12 in} Do not spply saalant

b. The crankcases are assembled by placing
the upper case half on the bench and
lowering the lower case onto it.

NOTE: — —
Be sure that shift fork No. 2 engages the
groove in the 2nd pinion gear on the main
axle.

— CAUTION: — S—
Before installing and torquing the crank-
case bolts, check to make sure the trans-
mission is functioning properly by shifting
it by hand with the shift cam.




d.

] J 1. Engine ground wire 2. Battery ground wirs
Start installation of the crankcase bolts

with the center crankshaft area bolts. 4. Oil pump and strainer cover

Place the two bolts without washers in a. Place the oil pump drive chain on the
the oil filter area. transmission main axle.

The crankcase bolts should be torgued b. Place the drive chain on the oil pump
in proper sequence. Refer to the tighten driven sprocket and install the pump on
ing sequence in the illustration, the crankcase. The “O-ring” should be

installed properly.
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c. Install the drive chain cover on the oil
cral b
¥ pump and secure with the 2 shouldered
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' . c. Insert the spacer collar into the oil pump
Tightening torque: drive sprocket.
1.0 m-kg (7.2 ft-Ib)
d. Install the strainer cover and torque the
bolts to the specification.

Tightening torque:
1.0 m-kq (7.2 ft-Ib)

1. Spacer collar

d. Install the primary driven gear (clutch
housing) without the bearing and inner

spacer,

g CAUTION:

Be sure that the oil pump drive gear tabs

engage the clutch housing grooves on it's

" back or the tabs will be damaged when

L/Wire clamps tightening the clutch boss securing nut.

5. Cluteh assembly

a. Install the thrust plate onto the trans-
mission main axle,

)_-' S

e. Installing the primary driven gear bear-
ing and inner spacer into the clutch
housing.

1. Thrust plate

b. Install the oil pump drive sprocket onto
the main axle without the spacer collar
and place the oil pump drive chain on its
sprocket.

a A

1. Driven gonr bearing 2 ir;nnr pater

f. Install the large thrust plate and clutch
boss onto the main axle,

1, Ol pump drive sprocket
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1.Pullrod 2. Thrust bearing 3. Plate washer
g. Install a new lock washer and nut and

tighten the nut to the specified torque. k. Install the pressure plate assembly onto

Use the clutch boss holder (special tool). the clutch boss.
NOTE: ——— >

Pressure plate has a dot on it which must line
up with the dot on clutch boss.

1. Cluteh boss holder

Tightening torque:
P 7.2 m-kg (52 fr-Ib)

) =t I. Install the clutch springs and screws.
h. Bend the lock washer tabs along the nut Tighten the screws.

flats.

Clutch screw torque:
1.0 m-kg (7.2 ft-lb)

m. Set the gear of the clutch pull rod on the
pressure plate facing approximately 45°
from horizontal toward the rear; set the
clutch lever (if installed) on the right
crankcase cover parallel to the gasket
surface and install the cover to the
crankcase, Do not forget to install two
dowel pins.

1. Lock tab

i. Install the clutch plates and friction
plates alternately on the clutch boss,
starting with a friction plate and ending
with a friction plate.

j. Install the plate washer, thrust bearing,
and clutch pull rod into the cluteh
pressure plate from inside.

— )




n. It the clutch lever has been removed,
install the lever return spring and lever
on the shaft after installing the right
crankcase cover. In this case make sure
that the punch mark on the lever should
align with the mark on the crankcase
cover when pushing the lever towards
the front by hand and then install the
circlip.

6. Middie gear (installation only, refer to
page 67 for the middle gear adjustment)

a. Install the middle drive gear assembly
with the proper size of shimis) and
secure it with the bearing retainers and
new "TORX" screws,

L Tightening torque: 2.5 m-kg (18 ft-1b)

1. Bhirms
b. Stake the screw heads to the dents on
the bearing retainers with a center punch,

c. Install the driven gear assembly with the
proper size of shims and secure it with
the bolts. Apply a thread locking com-
pound such as “LOCTITE" to the bolt
threads.

e e —— ﬁ
Tightening torque: ‘

2.5 m-kg (18.1 ft-Ib)

1. Shims

d. Install the middle gear case hall moon
seal onto the crankcase.

7. Shifter assembly
a. Install the shift shaft assembly with the

stopper lever,

LB -

b, Install the shift lever assembly with the
positioning spring is properly located on
the stopper pin and the teeth should he
set properly as shown

6l




c. Install the left crankcase cover (shifter
cover) using a new gasket. Make sure
the wire harness clips are properly posi-
tioned.

Tightening torque ‘

1.0 m-kg (7.2 ft-Ib)

8. A.C. Generator

a. Install the rotor onto the shaft and
tighten the bolt using the rotor holding
tool (special tool) as shown.

- -
1. Rotor holding tool

Tightening torque:
5.6 m-kg (39.8 ft-Ib)

b. Install the stator coil assembly onto the
crankcase and align the grooves on the
stator core with the bolt holes on the
crankcase.

c. Install the A.C.G. cover assembly and
tighten the bolts to the specification,
Do not forget to install the new gasket.

Tightening torque: }
1.0 m-kg (7.2 ft-Ib)

— ==
9. Starter motor
a. Route the A.C.G. lead wires as shown.
h. Install the starter motor and tighten the

bolts to the specification.
[ Tightening torque: |
| 1.2 m-kg (8.7 ft-ib) J

NOTE: — : —

Be careful the “O-ring” is not damaged when
installing the starter motor.

T i~
L] e

g,

1.0ving 2. AC.G. Inadd wires

10. Pick-up coil assembly
a. Install the pick-up coil assembly onto
the crankcase.
b. Install the timing plate on the crankshaft
and tighten the bolt to the specification.
NOTE: — -
Note that there is the locating pin on the
crankshaft and the corresponding slot in the
timing plate which must be aligned to install

the timing plate.




11. Pistons and Cylinder
a. Install the pistons on the rods. The
arrow on the piston must point to the
frant of the engine.

NOTE:—
Before installing the piston pin clips, cover
the crankcase with a clean rag so you will
not accidentally drop the circlip into the
crankcase.

Always install new piston pin circlips.

b. Install the rear chain guide on its pivot.
Tighten the holding bolt until it stops
and then loosen 1/4 turn and then tigh-
ten the lock nut.

1. Holding bolt 2. Rear chain guide

c. Install the new cylinder base gasket and
dowel pins. Install the new “O-rings’ to
the right side dowel pins.

Li5 |

d. Set the crankshaft so that the all pistons
are equal height and align the piston
rings as shown.

[ I-‘IrF ML RING ILOYWER RAILI
ff. .r—*‘ . --‘\-‘\
f 25 *,
| Y
’ \ an/)\ 2
\ i s
| b X C
L OIL RING IUPPER RAIL| IND
CAUTION:
Make sure the ends of the oil ring expanders
are not overlapped.

NOTE; —— SE —_—
Manufacturer's marks or numbers stamped on
the rings are on the top side of the rings. Coat
the pistons and rings well with oil.

e, Install the piston ring compressors
(special tool) and piston bases (special
tool}. Four piston bases are required.

y -
1. Phitan baves 2. Plston ring cOmprassons



f.

Tie the cam chain with a piece of mecha
nic's wire and feed it through the chain
opening. Carefully lower the cylinder
the pistans, Remove

onto the ring

compressors and piston bases and repeat
this procedure for pistons 1 and 4.

Install the cylinder securing nut (front
side) and tighten it to the specification.

-

)

Tightening torque:
2.0 m-kg (14,6 ft-Ib)

Set the dial gauge on the No. 1 piston
head center as shown to find the No. 1
piston top dead center and check whether
the “T' mark on the timing plate and
stationary pointer are aligned or not.
If not, loosen the pointer securing screw
and adjust.

1

2.

b.

Cylinder head and Cam shafts

Install the new cylinder head gasket
install the dowel pins and "O-rings”
Locate the cam chain cavity cylinder seal
with the tabs down.

the cylinder head onto the

Install
cylinder. Pull the cam chain through the
cylinder head as it is installed. Tie the
cam chain so that it does not fall into
the crankcase.

Place the upper cylinder head nuts and
washers in place. Follow the illustration
for the proper tightening sequence. Tor
que all nuts in two stages and final
torque the upper nuts to the specifica
tion.

‘ Tightening torque; 3.2 m-kg (23.1 ft-lb) |

Don't forget the lower nuts on the front
and rear of the cylinder head.
to the specification.

Tarque

| o

Tightening torque: 2.0 m-kg (14.5 fi-Ib)



With the cylinders No. 1 and 4 at the top
dead center, slip the cam chain over the
sprocket.

g. Lubricate all cam caps and cam bearings
surfaces liberally with oil.

NOTE:- —
Tighten the nuts in two stages, 1/2 torgue
value and then full torque value. Also lubri-
cate the bolt threads with the engine oil to
achieve proper torque values,

—_— = h. Place the cam caps in their proper posi-

R St

d. Install the front cam chain guide being tions. The caps are identified “i-1"
gertain that it is in its holder down through “I-3" for intake and “E-1”
below. through “E-3" for exhaust. Install the

bolts only finger tight.

e. Rotate the engine in a counterclockwise
direction until the crankcase pointer and — CAUTION:
"T" mark on the timing plate are aligned. The cam caps must be tightened evenly or

damage to the cylinder head, cam caps and

cam will result. The spaces between the
caps and cylinder head should be equal.
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I. Torque the cam cap bolts in two stages
and final torque to the specification,

L Tightening torgque: 1.0 m-kg (7.2 ft-lb)

13. Cam chain, cam sprockets and chain
tensioner
a. Rotate each cam shaft until the dot on
the cam is aligned with the arrow on the
center cam cap.

— CAUTION: -
Usa extrame caution when rotating the
cams, Two possible dangers exist. First,
the wrench may contact the head and
fracture it. Or second, a valve may become
bent if the cam is turned the wrong way.

et

SoodEie

ALR N

~ei!
b, Carefully lift the cam chain from the ex
haust cam sprocket and pull upward 1o
remove any slack in the chain between
the crankshaft and the exhaust cam
sprocket. With all slack removed, place
the chain back on the cam sprocket
c. Grip each sprocket simultaneously and
place them on the camshaft shoulders
while continuing to keep tension on the
chain from the crankshaft to the exhaust
sprocket,

— CAUTION:
Use only the special hardened shouldered

bolts to install the cam chain sprockets to
the cams.

Make sure the rollers of the cam chain are
centerad on both chain guides.

d., Rotate the sprockets slightly to align
the bolt holes and insert one special bolt
in each sprocket.

NOTE: —— —

Tighten only finger tight at this time,

e, Install the center chain guide,

f Rotate the crankshaft counterclockwise
and align the “C" mark on the timing
plate with the timing pointer.

g. Compress the cam chain tensioner and
lock in the retracted position.

h. Install the chain tensioner to the engine
and torgue the bolts to the specification.

Tightening torque: 1.0 m-kg (7.2 ft-lb)
_ — —




I'

{. Release the tensioner holding bolt, an
audible click will be heard when the ten-
sioner is released.

j. Torque the holding bolt and the lock nut
to the specifications.

Holding bolt torque:
0.6 m-kg (4.3 ft-Ib)
Lock nut torque:
0.9 m-kg (6.5 ft-1b)

k. Rotate the crankshaft more than one full
revolution and align the “T" mark on
the timing plate with the timing pointer.
With the crankshaft at the “T" mark, the
dots on the cams should be aligned with
the raised arrows on the center cam caps.
If they are not aligned, disassemble the
sprockets and chain tensioner and repeat
above procedures.

|. Rotate the crankshaft and install the two
remaining shoulder bolts into the cam
sprockets. Torque all four sprocket
holding bolts to the specification,

CAUTION:
Be sure to attain the specified torque value
to avoid the possibility of these bolts com-
ing loose and causing serious damage to the

engine,

Tightening torque: 2.0 m-kg (14.5 ft-lb)
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m. Adjust all valves as described in the

“"PERIODIC INSPECTIONS AND
ADJUSTMENTS".

n. Install the cylinder head cover with &
new gasket.

o. Install the left and right crankcase
covers. The left crankcase cover (pick-
up coil cover) s required a gasket.

C. Middle Gear Servicing
1. Disassembly
Refer to page 39 for disassembly.
2. Inspection
Refer to page 52 for inspection.
3. Gear lash check
NOTE: —
The middle gear lash can be checked only
when the gears are installed in the crankcase.

a. Install the middle drive pinion holder
(special tool) on the crankcase to hold
the drive gear stationary during the lash
measurement.

NOTE: —

Before installing the tool, loosen the holder
bolt all the way out and after installation
tighten this bolt as tight as necessary (finder
tight is generally sufficient).

1. Middls drive pinion holder




b. Set the dial gauge to the middle drive
flange as shown and gently rotate the
drive flange back and forth.

Note the lash measurement on the dial
gauge,

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

Check this engagement at 4 positions.
Rotate the drive flange 90 ° each time
and repeat the gear lash check.

NOTE:
If the gear lash exceeds the specified limit and
adjustment is necessary, the engine or swing
arm should be removed from the motorecycle.

Gear lash adjustment

Install the driven gear housing assembly
into the crankcase leaving about a 2 mm
(0.0BO in) gap between the housing and
crankcase and install the two bolts to
the bearing housing 180° opposite to
gach ather.

-
a. 2 mm (0.080 in)

b. Install the middle drive shaft halder and
dial gsuge (refer to “Middle gear lash

check’).

|

c. Slowly tighten the bolts alternately
until the dial gauge lash measurement
reaches 0.2 mm (0.008 in).

‘-

. Measure the gap between the driven gear
bearing housing flange and the crankcase
with a feeler gauge.

This is the shim size required,

1. Feslor gouge
e, Install the proper sized shims as shown
and tighten the driven gear housing to
the specified torque.

Recheck the gear lash, it should be with
in the specification, if not readjust the

shims.

Gear lash: 0.1~ 0.2 mm (0.004~0.008 mj—‘

!




5. Drive gear positioning
NOTE: Distance “b" = 16.94 mm

When the following partis) is replaced with
new one(s), drive gear positioning is necessary: Example:
a. Crankcase 1) If the shaft is marked +03 ...... “a" is
b. Middle gears 43.03 mm.
¢. Middle gear bearing housing 2) “b" is 16.94 mm.

3) If the crankcase is stamped 45" ..... “c”
a. The shim thickness necessary for the is 60.45 mm.
drive gear positioning can be calculated A=¢c—a-b
from the informations found on the A =60.45 - 16.94 — 43.03
upper crankcase and on the drive gear A=048
shaft. Then the necessary shim thickness is
0.48 mm.
¢. Shim size are supplied in the following
thicknesses:
0.15 mm, 0.20 mm, 0.30 mm, 0.40 mm,
and 0.50 mm.

Because the shims can only be selected
in 0.05 mm increments the following
chart should be used when encountering
Jast digits that are not 5 or zero (0):

Last digits Rounding
0,1,2 0
3,4,56,7 5
8.9 10

D. Remounting Engine
Refer to page 30 for engine removal.
Reverse the applicable removal steps.

CAUTION:
Always use new bolts in the drive shaft
b. To find shim thickness “A" use the

coupling
formula: -
A=c—a-b 2. Install and tighten the engine mounting
Where: bolts.
! :e:\;m;er::ie;usz:ih:h: dﬁ:alnn:r:s Engine mounting bolt torque:
shown above and either added to or 8 mm bolt: 2.0 mkg (14.5 ft-Ib)
- ' 10 mm bolt: 4.2 m-kg (30.4 ft-Ib)
En.;t;t:acted from the nominal size 12 mm bolt: 7.0 m-kg (50.6 ft-ib)
b= a bearing thickness (considered con- 3. Fill the oil filter with approx. 0.3 lit (0.3
stant) qt.) engine oil and install the oil filter.
¢= a numeral {usually a decimal num- CAUTION:

ber) found on the upper crankease | o iear must be filled with the specified

A : tantt ! i
half near the main bearing se ect.ion unt of oil to prime the oil pump of an
numbers and added to the nominal 4

overhauled engine.

size "60".

— &9
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A. Section View
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B. Specifications C. Disassembly
~——CAUTION:
Main jet #110 Separation of the carburetor is not recom-
Jut needle Y10 mended. Usual disassembly for cleaning
Needle !E‘ $32 and inspection is not necessary to separate
Starter jet #40 the carburetors. The carburetor body
p | Fuel lavel 3£1mm(0.1184£ 0.039n) support screws are locked with a locking
Pilot screw Praset compound such “LOCTITE”. If the car-
Float valve seat ¢ 20 buretors are separated, misalignment will
Engine idle speed 1,060 r/min result
]
|  CAUTION: 1, Loosen the starter lever securing screws

and remove the starter lever shaft,
bushes, and levers., Note the positions of
the bushes.

The pilot screw settings are adjusted for
maximum performance at the factory with
the use of specialized equipment. Do not
attempt to change these settings. If all
other engine systems are functioning cor-
rectly, any changes will decrease perform-
ance and cause increased exhaust emissions.




2. Remove the vacuum chamber cover and 1
remove the spring and diaphragm
{vacuum piston).

NOTE: —

MNote that there is the tab on the rubber dia
phragm. There is the matching recess in the
carburetor body for the diaphragm tab.

a1

1. Pilot jet 2. Main jet

5. Pull out the float pivot pin. Remove the
float assembly. Be careful to not lose
the float valve under the float arm.
Remove the float valve seat.

3. Remove the jet cover securing screw and
remove the cover,

1. Jut cover

4. Remove the screws holding the float
chamber cover and remove the cover.
The main and pilot jets are located in
the float bowl. Remove the jets if
Necessary.

1. Float wvalve seat

6. Reassemble in reverse order. Pay close
attention to the installation of the va
cuum piston diaphragm and the location
of each jet.

7. It the carburetors should be separated,
care must be taken so that they are put
together in place according to the fol-
lowing procedures:

a. Place the carburetors on a surface plate
and install the lower support plate.
Apply a thread locking compound such
as “LOCTITE™ and tighten the screws
securely while holding the carburetor

body

75




1. Lower support plate

NOTE:
When reassembling, the surface plate should
be used for the proper carburetor alignment.

2. Surface plate

b. Install the upper support plate. Apply a
thread locking compound such as
“"LOCTITE” to the support screw
threads and tighten the screws securely,

D. Inspection

1. Examine the carburetor body and fuel
passages. |f contaminated, wash the
carburetor in a petroleum-based solvent.
Do not use caustic carburetor cleaning
solutions. Blow out all passages and jets
with compressed air.

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

3. Inspect the float needle valve and seat
for wear or contamination.
these components as a set.

Replace

[’m

4. Inspect the vacuum piston and rubber
diaphragm. |f the piston is scratched or
the diaphragm is torn, the assembly
must be replaced.
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1. Vacuum plston 3. 5at spring

2. Neadle jet
5. Inspect the starter plunger for damage.
If damaged, replace.

A, Neadle jot cover

E. Adjustment

Fuel level

NOTE: B e

Before checking the fuel level, note the fol-

lowing:

1. Place the motorcycle on a level surface,

2. Adjust the motorcycle position by
placing a suitable stand or a garage jack
under the engine so that the carburetor
is positioned vertically

1. Connect the level gauge (special tool)
or a vinyl pipe of 6 mm (0.24 in) in
inside dia. to the float bowl nozzle
left or right side carburetor.

2. Set the gauge as shown and loosen the
drain screw.

1. Level gaugn 2. Draln screw




3. Start the engine and stop it after a few
minutes of run. This procedure is neces-
sary to obtain the correct fuel level.
Make sure the fuel petcock is “ON" or
"RES" position.

4. Note the fuel level and bring the gauge
ta the other end of the carburetor line
and repeat step 3 above. Note the fuel
level again and compare it with the
previous gauge reading. They should be
equal. If not, place a suitable size of
wooden piece or the like under the
center stand and adjust,

. a
|f | -\._r!?__f_ . I

6. Check the fuel level one by one. The

level should be in the specified range.

[ Fuel level:
3+ 1mm(0.118 + 0.039 in}
| below from the carburetor mixing
\ chamber body edge. N B}

Fuel lovel

!
¥

6. If the fuel level is incorrect, remove the
carburetor assembly from the motor-
cycle and check the fuel valvels) and
float assembly(s) for damage.

77

7. If no damage is found, correct the fuel
level by slightly bending the float arm
tang. Recheck the fuel level.

1. Float arm tang
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| CHAPTER 5. CHASSIS

FRONT WHEEL

H A, Removal
1. Place the motoreycle on the center stand. .
.

2. Remowve the cotter pin and wheel axle

- a——

B. 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
axle. Do not attempt to straighten a bent
axle.

3. Remove the speedometer cable holder
securing bolt.

C. Front Wheel | nspection

This motorcycle is equipped with aluminum

wheels designed to be compatible with either

tube or tubeless tires |
Tubeless tires are installed as standard equip

ment.

— WARNING: I

Do not attempt to use tubeless tires on a

- . v!rhuei df‘lsignald for use only wit]l'l I.ubs-typa

tires. Tire failure and personal injury may
results from sudden defiation,

et

Tube-type Wheel —+ Tube-type
Tires Only
[  Tubeless-type Wheel -+ Tube-type
or Tubeless tires

——WARNING:
When using tube-type tires, be sure to
install the proper tube also.

Tire Whea! -

m" | |

[ 9
1. Pinch boit

5. Remove 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 to shut.

az2
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Refer to "“Tubeless Tire and Aluminum Wheel
Manual” for the proper tubeless and alumi-
num wheel servicing.

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

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

Rim-run-out I|'|-'nits:
Vertical — 2 mm (0.079 in)
Lateral — 2 mm (0.079 in)

3. Check wheel balance. Rotate the wheel
lightly several times and observe resting
position. |f the wheel is not statically
balanced, it will come to reset at the
same position each time. Install an
appropriate balance weight at lightest
pasition (at top).

NOTE: - -
The wheel should be balanced with the brak
disc installed.

4. 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 dam-
age to the motorcycle and injury to the
rider.

5. After repairing or replacing a tire, check
to be sure the valve stem lock nut is
securely fastened. If not, torque it as
specified.

LTighteang torque: 0.156 m-kg (1.1 ft-Ib) ]

D. Replacing Wheel Bearings
If the bearings allow play in the wheel hub or
if wheel does not turn smoothly, replace the
bearings as follows:
1. Clean the outside of the wheel hub,
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 pin and hammer. The
spacer “floats’’ between the bearings.
Both bearings can be removed in this
manner.
WARNING:
Eye protection is recommended when using
striking tools.

w [z m]

To install the wheel bearing, reverse the
above sequence. Use a socket that
matches the outside race of the bearing
as a tool to drive in the bearing.

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

E. Installing Front Wheel

When installing the front wheel, reverse the
removal procedure, Note
points:

1. Lightly grease the lips of the front wheel
oil seals and the gear teeth of speedo-
meter drive and driven gears, Use light-
weight lithium soap base grease,

2. Install the speedometer cable holder

the following

securing bolt.

3. Make sure the projecting portion (torque
stopper) of the speedometer housing is
positioned correctly.

1. Tormgue stopjier

a3 -



4. Tighten the axle nut and install a new
cotter pin.

I Axle nut torque: 10.7 m-kg (77.4 ft-Ib)

5. Install the front fender

6. Before tightening the pinch bolt, com
press the front forks several times to
make sure of proper fork operation.

7. Tighten the axle pinch bolt.

(

Axle pinch bolt torgue:
2.0 m-kg (14.5 ft-Ib)

H4

REAR WHEEL

A. Removal
1. Place the motorcycle on the center stand.
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,

1. Adjuster
2. Brake rod

3. Tenslon bar

3. Remove the axle nut cotter pin and axle
nut.

4. Loosen the rear axle pinch bolt and pull
out the rear axle.

1. Pinch balt
5. Move the wheel to the right side to

separate it from the final gear cases and
remove the rear wheel.




E. Rear Axle Inspection
(See Front Wheel, Axle Inspection Procedure.)

F. Replacing Wheel Bearings
Rear wheel bearing replacement Is similar to
the procedure for the front wheel.

G. Rear Wheel Inspection
(See Front Wheel, Inspection Procedures)

H. Installing Rear Whesl

B. Checking Brake Shoe Wear 1. Lightly grease lips of rear wheel oil
1. Measure the outside diameter at the seals,
brake shoes with slide calipers. 2. Install the wheel assembly and axle.
— NOTE:—

Front brake shoe diameter:
180 mm (7.09 in)
Replacement limit:
176 mm min. (6.93 in)

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.

Always use a new cotter pin on the axle
nut.

I Tightening torque:

Axle nut: 10.7 m-kg (77.4 ft-Ib)
Axle pinch bolt: 0.6 m-kg (4.5 ft-Ib)

». Maasuring points

2. Remove any glazed areas from the brake
shoes using coarse sand paper.

C. Brake Drum

Oil or scratches on the inner surface or the
brake drum will impair braking performance
sr result in abnormal noises.

Remove oil by wiping with a rag soaked in
lacquer thinner or solvent.

Remove scratches by lightly and evenly
polishing with emery cloth.

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

NOTE: I
Before removing the cam lever, put a match
mark on the cam lever and camshaft to indi-
cate their positions for easy assembly.

a5




FRONT BRAKE
~— CAUTION:

Disc brake components rarely require disas- Fme

sembly. Do not disassemble components Coll spring
unless absolutely necessary. If any hydraulic

connection in the system is opened, the -2

entire system should be disassembled, mrlng /™
drained, cleaned and then properly filled et AP —

and bled upon reassembly. Do not use
solvents on brake internal components.
Solvents will cause seals to swell and distort.
Use only clean brake fluid for cleaning.
Use care with brake fluid. Brake fluid is in-
jurious to eyes and will damage painted
surfaces and plastic parts.

A. Caliper Pad Replacement
It is not necessary to disassemble the brake
caliper and brake hose to replace the brake

pads.
1. Pull out the pad retaining pin while
pinching the coil spring clip ends with 9
pliers.
|'|E.

7. Q-ring

8. Calipor sisgve
9, Plate washet
10. Boit
11. Pivot bolt cap

1. Front brake pod kit
2, Caliper seal kit

3, Breed scraw kit

4, Coliper pad spring
B, Caliper retsiner

B, Plats washor

e i ¥ ',
1

1. Remove the brake hose from the caliper.
Lot 3 Pedtusiiopn Allow the caliper assembly to drain into
2. |Install the new brake pads. Replace the a container,
following parts if pad replacement is re- 2. Place the open hose end into the con:
quired. tainer and pump the old fluid out of
a. Pads the master cylinder.
b. Coil spring 3. Remove the coll spring, pin and pads.
c. Pin 4. Remove the brake caliper holding bolt
NOTE: from the front fork.
Replace the pads as a set if either is found to 5. Remove the retaining ring and the dust
be worn to the wear limit. seal.
B - 6. Carefully force the piston out of the

caliper cylinder with compressed air.

Never try to pry out the piston.




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

7. HRemove the piston seal.

C. Master Cylinder Disassembly
1. Remove the brake light switch,

2. Remove the brake hose.

b

Remove the brake lever and spring.
Remove the master cylinder from the

>

handlebar. Remove the cap and drain
the remaining fluid.
5. Hemove the master cylinder dust boot.

Remove the snap ring.

&

&

7. Remove the master cylinder cup as-
sembly. Note that the cylinder cups are
installed with the larger diameter (lips)
inserted first.

D. 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 worn beyond
limits. Always replace the brake pads as
a sel.
See Caliper Pad Replacement procedure
for a listing of the parts to be replaced
when pads are replaced.

l Wear limit: '

6.5 mm 1035 in)

B i

1. Pad thicknoss 3. Wear indicatar

2. Wear limit A, Measuring points



3. Replace piston and dust seals if damaged.
Replace seals every two years

4. Inspect master cylinder body. Replace if
scratched. Clean all passages with new
brake fluid.

5. Inspect the brake hoses. Replace every

four years or immediately if cracked,

frayed, or damaged.

Check for wear and deflection of disc.

]

|
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Maximum deflection
0.15 mm {0.006 in}
Minimum disc thickness:

6.5 mm (0.26 in)

If disc is worn beyond minimum thick
ness or deflection exceeds specified
amount, replace disc,

E. Brake Reassembly
1. Caliper reassembly
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.
*Bleed screw and rubber cap
*O-ring
*Piston seal
*Dust seal
* Retaining ring

=3 Plate veashar

--_ C=ring
rl Slapve
J Alaed sctow
| Rubber cap
A
0 - A "

Aetaining ring =0 } -
|
[hust seal L |
Pistian ssal M

Piston

a. Install the piston seal and piston.

b. Install the pads.

2. Apply a thread locking compound such
as "LOCTITE" to the pivol baolt.

3, Install the caliper assembly on the front

fork.
@
-
Vi
| F :,; Apply thrsad locking
| S a t % cormpaund
& &)
, ( il"i g #

I =

WARNING: ——
When installing the pivot bolt, apply it with
a thread locking compound such as “LOC-
TITE" and tighten to the specification.

Pivot bolt t_arrm_i* .
2.6 m-kg (18.8 ft-1b)

4. Attach the brake hoses.

l Brake hose torque: 2.6 m kg (18.8 fi-lb) ‘

5. Brake disc assembly
It brake disc has been removed from
hub or is loose, tighten bolts. Use new
locking washers and bend over locking
tabs after bolts are tightened.




Disc bolt torque: 2.0 m-kg (14.56 ft-Ib)

6. Master cylinder reassembly

T Copper -

Union boly wrasher

Reassemble master cylinder as shown in
illustration,

Brake hose torque: (all brake union boits)
2.6 m-kg (18.8 ft-Ib)

7. Air bleeding

—WARNING: —
If the brake system is disassembled or if
any brake hose has been loosened or re-
moved, the brake system must be bled to
remove air from the brake fluid. If the
brake fluid level is very low or brake apera-
tion is incorrect, bleed the brake system,
Failure to bleed the brake system properly
can result in a dangerous loss of braking
performance.

B

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

b. Connect the clear plastic tube of 4.5 mm
{3/16 in) inside diameter tightly to the
caliper bleed screw. Put the other end of
the tube into a container

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

d. Repeat step "¢’ procedure until all air
bubbles are removed from system.

NOTE:—

If bleeding is difficult, it may be necessary to
let the brake fluid system stabilize for a few

hours.
the tiny bubbles in the system settle out.

Repeat the bleeding procedure when
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A. Removal and Disassembly

WARNING:
Sec
is no danger of it falling over.

urely support the motorcycle so there

1.

Do

—WARNING:

components. |f any oil should contact the
brake components
before the motorcyele is operated. Oil will
cause diminished braking capacity and will
damage the rubber components of the brake
assembly.

Disconnect the speedometer cable. Dis-
connect the brake caliper and remove
the front wheel. Place 8 wooden wedge
or other object into the caliper assembly
to keep the brake pads from falling out.
Rermove the front fender,

Remove the rubber cap from the top of
each fork.

The spring seat and fork spring are re-
tained by a stopper ring (spring wire
circlip), It is necessary to depress the
spring seat and fork spring to remove
the stopper ring. HRemove the stopper
ring by carefully prying out one end
with a small screwdriver,

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

not allow oil to contact the disc brake

it must be removed

B.

Loosen the pinch bolt on the steering
stem and the two pinch bolts crown and
remove fork.

Remove the Allen bolt from the bottom
of the fork assembly while holding the
inner tube with the front fork cylinder
comp. holder (special tool). Pull the
inner tibe out of the outer tube,

?r

To remove the fork seal. Pry out the
dust seal and remove the spring clip over
the oil seal. Pry out the oil seal, being
very careful to not damage the fork tube
surfaces.

1. Duit saasl

B.

1.

Do not attempt to straighten a fork tube,
since this may weaken the part dangerously.

Inspection
Examine fork inner tube for scratches
and straightness. |f the tube is scratched
severely or bent, it should be replaced.

WARNING:

2. Check the seal outer seat,

If leakage is
from this area, replace the seal, [f this
does not cure the leakage, replace the
outer tube.

Check the outer tube for dents, If any
dent causes the inner tube to "hang up”
during operation, the outer tube should
be replaced.

4. Check the free length of the springs.

Fork spring free length:
606 mm (23.86 in)

o

6. Check the “O-ring” on the spring seat, 11

C.

1.

damaged, replace the “O-ring",

Assembly

Make sure all components are clean be-
fore assembly. Always install a new fork
seal. Do not re-use a seal.

Apply oil to the fork seal ana install the
seal by pressing in with a large socket,
Install the retaining clip and dust seal.
Install the inner tube into the outer tube,
Install and tighten allen bolt and washer,



TJI'-' assembl y procecure iIs :h-- reverse ol
the disassembly procedure.

NOTE

When installing the fork springs, the greater

ill]{'ll should be at the bottom. The main fork

spring has a small coil diameter at the bottom

1. Top 2. Smaller plnch

4. Reinstall the spring seat

—CAUTION:

Always use a new stopper ring (spring wire |
circlip).



STEERING HEAD

B e
Ball race cover é} f
Ball race %@
Ball (38 pes. )
Ball race
Ball race
Ball (38 pen.)
& Ball race
'Steering seal
A. Adjustmant 4, Remove the stem bolt and steering
Refer to “D. Reassembly’ for steering head crown,

adjustment procedure.

B. Removal

1. Remove the front wheel, front forks and
handlebars.
2. Remove the front brake pipe junction.

5. Remove the top fitting nut (ring nut).

3. Loosen the steering stem (upper bracket)
pinch bolt.

"3



B. Support the steering stam (under D. Reassembly
bracket) and remove the bottom fitting 1. Grease the bearings and races with wheel
nut {ring nut). bearing rease,

7. Remove the top bearing race and all of
the bearing balls from the upper bearing

Ball quantity (upper and lower): 38 pecs.

7 |

2. Install the steering stem (under brakcet),
bearing balls, and races.

3. Install the bottom fitting nut. Tighten it
to approximately 2.6 m-kg (18 ft-Ib) and
loosen it approximately 1/4 turn,

4. While holding the bottom fitting nut
with the ring nut wrench, tighten the top

C. Inspection . fitting nut securely,
1. Wash the bearings in solvent. 5. Continue reassembly in the reverse of
2. Inspect the bearings for pitting or other disassembly order.
damage. Replace the bearings if pitted 6. When assembly is complete, check the

or damaged. Replace the races when
bearing balls are replaced.

3. Clean and inspect the bearing races.
Spin the bearings by hand. |f the bear-

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

ings are not smooth in their operation in Pinch bolt torque: |
the races, replace bearing balls and races, 2.0 m-kg {14.5 ft-Ib)
Steering stem bolt torque:
5.4 m-kg (39.1 ft-Ib) J

1 = — —

1. Beiring race

D4




SWING ARM

A. Inspection
1.

@;@;;3

Lock nut

Tapar roller bearing
il seal
Collar

Free play inspection
Remove the rear wheel and both shock
absorbers, Grasp the swing arm and try
to move it from side to side as shown.
There should be no noticeable side play.

The swing arm is mounted on tapered
bearings. Move the swing arm up and
down as shown, The swing arm should
move smoothly, without tightness, bind-
ing or rough spots that could indicate
damaged bearings.

95

B.
L.

2.

Adjustment

Remove the pivot shaft cap from the
right side of the swing arm,

Loosen the right pivot shaft lock nut and
tighten the pivot shaft (clockwise) to
0.5~ 0.6 m-kg (43~ 52 in-Ib).



3. Tighten the pivot shaft lock nut.
NOTE:- -
Do not allow the pivot shaft to turn while
tightening the lock nut.

| Pivot shaft lock nut torgque:

; 7 17 ft.
10m k_q{?).f] I_IE |

C. Removal
1. Remove the middle gear flange holding
bolts,
2. Remove the rear wheel and shock ab-
sorbers.
3. Remove the final gear assembly
4. Install the drive shaft puller attachment
(special tool) on the side hammer bolt
(special tool). Insert the 2 arms of the
puller into mouth of shaft
housing. Tighten the 2 arms around the
toothed flange of the drive shaft out ol
Pull out the drive

the drive

the universal joint.
shaft from the housing.

A |
F |
-

V. Drive shaft 3. Slide hormmer
2. Orive shalt puller

5. Remove the swing arm pivot caps, the
pivot shafts and the swing arm.

D. Inspection and Lubrication
1. Remove the oil seals and the bearings.

Inspect the bearings for pitting or other
damage
roll freely, If a bearing is damaged, both
bearings and both sets of inner and outer
bearing races should be replaced.

Make sure that the bearings

CAUTION:
Do not use compressed air to spin the bear-
ings dry. This causes damage to the bearing
surfaces,

NOTE:
When installing new bearings, grease liberally
with lithium base, waterproof wheel bearing
grease,

2. Always replace the grease seals when
bearings are removed

3. Examine the rubber boot for damage.
Replace if damaged.

E. Installation

Installation of the swing arm can be accom-
plished by reversing the removal procedure.
Observe adjustment procedures for obtaining
equal frame/swing arm spacing.




Tightening torque:
Left side pivot shaft: 10 m-kg (72.3 ft-Ib)
Right side pivot lock nut:

10 m-kg (72.3 ft-Ib)

—CAUTION:

A lock washer for left side pivot bolt must
be replaced with a new one and the tab
should be bent over along the bolt flat

after tightening.

1. Lock washer

REAR SHOCK ABSORBER

A. Hemoval
1. Remove one (1) rear shock absorber at
a time, inspect and reinstall before re-
moving the other.

B. Inspection

1. Check the rod. If it is bent or damaged,
replace the shock absorber.

2. Check for oil leakage. If oil leakage is
evident, replace the shock absorber.

3. Operate shock absorber rod to check
damping. There should be no noticeable
damping as the shock extends.

4. Install the shock absorber on the motor-
cycle.

Tightening torque:
3.0 m-kg (21.7 ft-Ib)

CABLE AND FITTINGS

A. Cable Maintenance

NOTE:
See Maintenance and Lubrication intervals
charts. Cable maintenance is primarily con-
cerned with preventing deterioration through
rust and weathering and providing proper
lubrication to allow the cable to move freely

97

within its housing. Cable removal is straight
forward and uncomplicated, Removal will
not be discussed within this section.

— WARNING:
Cable routing is very important. For details
of cable routing, see the cable routing
diagrams at the end of this manual. Impro-
perly routed or adjusted cables may make
the motorcycle unsafe for operation.

|

1. Remaove the cable.

2. Check for free movement of cable with-
in its housing. |f movement is obstruced,
check for fraying or kinking af the cable
strands. |f damage is evident, replace the
cable assembly,

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

NOTE: -
Chaoice of lubricant depends upon conditions
and preferences. However, a semi-drying
chain and cable lubricant will perform ade-
quately under most conditions.

B. Throttle Maintenance

1. Remove the Phillips head screws frorn
throttle housing assembly and separate
the two halves of housing.

2. Disconnect the cable end from the
throttle grip assembly and remove the
grip assembly.

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

4. Lubricate all contact surfaces with a
light coat of lithium soap base grease and
reassemnble.

NOTE: —
Tighten the housing screws evenly to main-
tain an even gap between the two halves.

5. Check for smooth throttle operation and
quick spring return when released and
make certain that the housing does not
rotate on the handlebar.



SHAFT DRIVE
Refer to "CHAPTER 3”. for the middle gear.

The following special tools are not available but can be constructed for the final gear

disassembly and assembly:

| 3
£ S
5 S —— =
gk
L _".E.lcrl1|_
4 1 e
1
UL E R L &0 mm
Itk e T 1 |-I '4"'*- |u__1.ﬁ (e
3. E %
SR EE-T LT i o
= " . =)
-2 LN b T - :
f
L [ |
;LL_._ ) T

1
/"“\
_I—"'J.'
A1 % ey
n Gl ==
S & 2 D ey
10078 D712 il
- B3B8 wm
¥
Ex
i | |
=
— I LE
J /‘-
i e
& 2 ehin £ 3 " *Should be |
110 RN b | = d b froe
I 8 fram burry,
= :
-|||H]'I1‘ ]
L 545 0 ol
1 BalEE -
L JT0 Amw ol
18 . ¢

Tape vinyl tubes for
prevention of damags
on the housing.

Welded or screw secured,
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A. Troubleshooting
1. The following conditions may indicate damaged shaft drive components:

Symptoms

|
|
*
|

1. A pronounced hesitation or “jerky”

Possible damaged areas

movemaent during scceleration, decelera- A Damage to bearings.
tion, or sustained spead. {This must not
be confused with angine surging or B. Improper gear lash,
transmission charactaries).
C. Gear tooth damage.
2. A "rolling rumble” noticeable at low
speed; a high-pitehed whine; a "elunk”’ D, Drive flange/univérsal joint bolts loase.
fram a shaft drive component or area,
3. A locked-up condition of the shalt drive E. Broken drive.shaft.
mechanism; no pawer transmitted from
angine 1o redar wheal, F. Discannected flange/universal joint connection
. Broken gear tegth,
H. Seizure due to lack af lubrication,
. Small forelgn object lodged between moving parts,

NOTE: =

Damage 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. |f there is reasan to

helieve component(s) are damaged, remove component{s) for specific inspection.

2. Inspection Notes!

a. Duringcoasting, accelerating or decelerat-
ing, the “rolling rumble” will increase
with rear wheel speed, not engine or
transmission gear speeds. However, such
noise may also be due to wheel bearings.

b. Noise that varies with acceleration and
deceleration: Following incorrect re-
assembly, a condition of too-little gear
lash may produce a whine during decel-
eration.

— CAUTION:
Too-little gear lash is extremely destructive
to gear teeth. If a test ride following re-
assembly indicates this condition, stop
riding immediately to minimize damage to
gears.

%

c. A slight “thunk’ must be distinguished
from normal motoreycle operation. [t
will be most noticeable at low speed and
could indicate broken gear teeth.

WARNING:
If broken gear teeth are suspected, stop rid-
ing immediately. This condition could lead
to locking-up of the shaft drive assembly

and result in harm to a rider.

causing injury to a rider,

d. If the drive flange/universal joint bolts
are slightly loose, a “clunk’ may be felt
when slowly taking off, or when chang-
ing from slow acceleration to slow decel-
ration, At high speed this will result in
vibration.

WARNING:
Do not continue riding @8 motorcycle sus-
pected of having loose flange/universal
joint bolts. The components may break,




3. Troubleshooting Chart
Where Basic Conditions “a'" and "b"
above exist, consider the following Chart:

Elevate and spin front wheel. Yes | Replace wheel bearing. ‘
Feel for wheel bearing damage. i ?'-L:See CHAPTER 5 “Frontwheel")
No
[ Check rear wheel. No [ Rear wheel bearings and shaft drive
| Feel for bearing damage. * bearings probably not damaged.
— - B Repeat test or remove individual
Yes components, |
[ Remove rear wheel. Check for wheel | Yes ——— = —_—
bearing damage. =« Replace rear wheel bearing.
i (See “'Rear Wheel' section in this
an | chapter.) ‘
Remove drive shaft components,

4, 0il Leak Inspection leak. There are the possibilities that a
If a shaft drive component is suspected component housing may have been
of leaking oll, first thoroughly clean the damaged by road debris or an accident,
entire motorcycle. The apparent loca- or a gasket or seal may be cracked or
tion of an oil leak on a dusty motorcycle broken. However, an new ar nearly new
may be misleading. Dry the motorcycle motorcycle an apparent oil leak may be
and apply a8 leak-localizing compound the result of a rust-preventive coating or
or a dry-powder spray that will limit the axcess assembly lubrication of seals,
flow of any leaking oil. Operate the Always clean the motorcycle and
motorcycle prepared in this way for the recheck the suspected location of any
distance necessary to precisely locate the apparent leakage.

O gl

Ol seal

(SR T




6. Checking Drained Qil

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

B. Final Gear Removal
1. Remove the rear axle and left shock
absorber. Remove the rear wheel (see
"Rear Wheel" section in this chapter).
2. Remove the 4 nuts holding the Final
Drive unit to the swing arm.
3. Remaove the final gear assembly.

C. Gear Lash Check and Adjustment

1. Secure the gear case in a vice or other
support.

2. Remove one nut from the final gear case
stud bolt. Install the gear holder (special
tool) over the ring gear surface and stud
bolt, Tighten the holder to stud bolt
with a nut.

1. Final gear halding tool

3. Install the final gear lash measurement
tool on the gear coupling.

1. Gear losh msasurement tool (Final gear

4, Mount a dial gauge against the lash mea-
surement tool at the scribed mark (60
mm, 2.36 in from the center of the
shaft).

5. Use the special wrench to gently rotate
the gear coupling back and forth. Note
the lash measurement on the dial gauge.

Final gear lash:
0.25 ~ 0.60 mm (0.010 ~ 0,020 in):
When using the measurement tool.

0.1 ~ 0.2 mm (0.004 ~ 0.008 in):
Actual gear lash on the final gear Ieeth._]

1. Middle and firal gear halding tool

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

a. To reduce gear lash, increase the ring
gear shim.

b. To increase gear lash, reduce ring gear
shim,

1. Ring gear shim



c. If it is necessary to increase the ring aear

shim by mare than 0.1 mm reduce the

thrust washer thickness by 0.1 mm for
each 0.1 mm of ring gear shim increase
and if it is necessary to reduce shim by
maore than 0.1 mm, reverse above proce-
dure,

D. Final Gear Disassembly

1. Remove the nuts and bolts holding the
bearing housing.

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

3. Remove the self-locking nut from drive
pinion by using the holding tool (special
tool) and remove the coupling.

1. Middle and Vinal gear halding tool

4. Remove the drive pinion bearing retainer
with the retainer remover (special tool)
CAUTION:
The drive pinion bearing retainer nut is left
hand threads. Turn the retainer nut clock-
wise to loosen.
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1. Drive pinion baaring retsiner remover

5. Remove the drive pinion and bearing
with the slide hammer and
{special tool),

adapter

1. Slide hommgr 2. Adapter

CAUTION:
This drive pinion removal should be per-
formed only if gearing replacement is
necessary. Do not re-use bearings or races
after removal.

6. Remove the guide coller, oil seal, and
raller bearing from the main housing by
using the press tool No. 1 (special tool)
and & press. Use an appropriate supports
for the main housing during this opera-
tion. The roller bearing may be re-used

if undamaged. Do not re-use oil seal.

J1

#
S

-

Guide coller Press tool No. 1

Ol seal

f_;_ _af" ‘U Rolise baaring
 m

l'a
|
L
L




7. Rear drive pinion roller bearing; re-
moval of this bearing is difficult and
seldom necessary. Heat the bare housing
to 160°C (302°F). Use an appropriately
shaped punch to remove the roller bear-
ing outer race. Remove the inner race
from the drive pinion.

Drive pinion roller bearing

E. Final Gear Reassembly

1. Install the new rear drive pinian roller
bearing. Heat the bare bearing to 150°C
(302°F) and use an appropriately adapter
to install the roller bearing outer race,
Install the inner race onto the drive
pinion.

2. Using the press tool No. 2 {special tool)
and a press, install the guide coller, new
oil seal, and roller bearing into the main
housing in that order.

NOTE:
The removed roller bearing can be used If
undamaged; however, we recommend replace-
ment with a new one.

Sz

- { Ol seal

o3

_J_J_.]U.
B +Pruss tool No. 2
Boaring outer race

| N @2 /(j

3. Final drive/ring gear positioning
NOTE: — -
When the following partls) is replaced with
new one(s), gear positioning is necessary:
a. Final gear case, b. Ring gear bearing hous-
ing, C. Bearing(s)




J
)
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o}
LE

Thrust washar

. The shim thickness “A" necessary for
the drive pinion gear positioning can be
calculated from the informations found
on the final gear case and on the drive
gear end.
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To fined shim thickness A" use the
formula:
A=a—-b
Where:
= a numeral (usually a decimal number) on

the gear near the tooth and ; either
added to or detracted from the nominal
size "'B4",

b = a numeral on the gear case appearing as a
whaole figure (ie. 83.50).

Example:
1) If the pinion gear is marked
“+01" ..... "8" is 84.01.
2) If the gear case is marked ""83.50",

A =84.01 — 83.50
A =051

Then the necessary shim thickness is 0.561
mm.

Shim sizes are supplied in the following
thick nesses:

0.15 mm, 0.30 mm, 0.40 mm, 0.50 mm,
0.60 mm.




Because the shims can only be selected
in 0.05 mm increments the following
chart should be used when encountering
last digits that are not 5 or zero (0):

Last digits Rounding

[ 0,1.2 - 0 =1
34,667 | 5 -
89 | w |

. The shim thickness "B necessary for
the ring gear positioning can be caleu-
lated from the informations found on the
final gear case, ring gear, and bearing.

To find shim thickness “B" use the
formula:

B=c+d—(e+f)

Where:

¢ = a numeral on the gear case appearing
as a whole figure (je. 45.52)

d = a numeral (usually a decimal number)
on the outside of the ring gear bear-
ing housing and added to the nominal
size "'3"".

e = a numeral (usually a decimal number)

on the inside of the ring gear and;
gither added to or detracted from
the nominal size "35.40",

a bearing thickness (considered con-
stant)

[ Distance “f" = 13.00 mm

Example:

1)
2)

If the gear case is marked “45.52".
If the ring gear bearing housing is
marked 35" ..... "d" is 3.35.

If the ring gear is marked "+01"
..... “g" is 35.40 + 0.01 = 3541,
“*is 13.00.

3)

4)

10%

B=c+d—(e+f)

B =45.52 + 3.35 — (35.41 + 13.00)

B =48.87 — (48.41)

B =0.46

Then the necessary shim thickness is
0.41 mm.

NOTE: = —
Use the chart for the drive pinion shim to
select the ring gear shim size.

4. Install the drive pinion gear with the
proper size of shim(s) and secure it with
the bearing retainer nut with the drive
pinion bearing retainer remover (special
tool).

NOTE:- e -

The bearing retainer nut is left hand threads;
turn the nut to counterclockwise to tighten.

Tightening torque:
11 m-kg (80 ft-lb)

Install the ring gear assembly without
the thrust washer, Adjust the gear lash
(refer to “C. Gear lash check and adjust-
ment).

Place four pieces of “PLASTIGAGE"
between the originally fitted thrust
washer and ring gear,

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




Tightening torque:
Bolt/Nut ......... 2.3 m-kg
(16.6 ft-1b)

NOTE: —

Do not turn the drive pinion/ring gear when
measuring clearance with "PLASTIGAGE".

8. Remaove the ring gear assembly and deter-
mine the clearance by measuring the
width of the flattened “"PLASTIGAGE".

1. PLASTIGAGE

Ring gear thrust clearance:
0.1~ 0.2 mm

9. If the clearance exceeds the specification
above, replace the thrust washer to
obtain the proper clearance.

DRIVE SHAFT/JOINT

i \"ﬁﬁ"@fﬁ
\ N ,
E@/)b i Plate senybo
L
A. Removal

1. Remove the rear wheel. See "REAR

WHEEL A. Removal” in this chapter.

Remaove the final gear case assembly.

3. Remove the drive shaft. See "SWING
ARM removal’ in this chapter.

4, To remove the universal joint, it is
necessary to remove the swing arm.
Remove the universal joint assembly.

L

B. Inspection
1. Drive shaft
Inspect the shaft splines for wear and/or
damage. |f excessive, replace the drive
shaft.

NOTE:
When installing the drive shaft, lubricate
splines with molybdenum disulfied grease.

2. Universal joint

a. There should be no noticeable play in
the universal joint bearings. If there is
any play in the bearing, replace the uni-
versal joint assembly,
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b. Move the universal joint up and down

and from side to side. The universal
joint should move smoothly. Without
tightness, binding or rough spots that
could indicate damaged bearings, If
damaged, replace the universal joint
assembly.

C. Reinstallation

When installing the drive shaft and the uni-
versal joint, reverse the removal procedure,
Note the following points:

L B

2.

Lubricate the shaft splines with molyb-
denum disulfied grease.

Tighten the universal joint securing
bolts and final gear case securing nuts
with the specified torque:

Final gear case: 4.2 m-kg (30.4 ft-Ib)
Universal joint: 4.4 m-kg (31.8 ft-lb)

1oz
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ELECTRIC STARTING SYSTEM
A. Circuit Diagram

Above circuit diagram shows starter circuit in wiring diagram,

: __—ENGINE STOP SWITCH (R.H,)
— _ — —STAATER BUTTON IR H.]

T CLUTCH SWITCH (L.H.
—— FUSE BOX (UNDER SEAT)

MAIN SWITCH

SWITCH (L.H.) STARTER
MOTOR
STARTERA RELAY (R.H,)

=110~




B, Starter Motor

1. Removal (see CHAPTER 3. "ENGINE
DISASSEMBLY")

2. Inspection and repair

a. Check the outer surface of the commuta-
tor. If its surface is dirty, clean with #
600 grit sand paper.

b. The mica insulation between commutator
segments should be 0.4 ~ 0.8 mm (0.02
~ 0.03 in) below the segment level, |f
not, scrape to proper limits with appro-
priately shaped tool. (A hack saw blade
can be ground to fit.)

NOTE:
Mica insulation of commutator must be under-
cut to ensure proper operation of commuta-
tor.

0 ;fﬂ Birim
{0 02~0 03in}

c. The starter's armature coil should be
checked with an ohm meter for insula-
tion breakdown (shorting to each other
or to ground} and for continuity, Refer-
ence figure is given below.

Coil resistance:
Armature coil: 0.0140 at 20°C (68°F)

Continuity chack

Insulntion check

d. Check the front and rear cover bearings
for damage. |f damaged, the starter
assembly must be replaced.

g. Check brush length. Replace brush if at,
or near, limits.

rl'\.'iimmum brush length: 8.5 mm (0.33 iﬂ

A

f. Check brush spring pressure. Compare
it with a new spring. Replace the old
spring if it is weak.

C. Starter Relay Switch

1. Inspection

a. Disconnect starter cable at the relay.

b. Connect pocke! tester leads to the relay
terminals (ohms x 1 scale).

¢. Turn ignition to “ON" position, engine
stop switch to "RUN" and change lever
to “NEUTRAL".

d. Push the starter button. The relay
should click once and the scale should
read zero if it does not read zero, the
relay must be replaced.



1. Battery laad wire [+)

2. Starter moator lead wire

e.

If the relay does not click, check the
wires from the starter button and from
the battery (red/white, blue/white).
Turn the ignition off. Use {ohms x 1)
scale on tester. The resistance between
these wires should be no more than 3.6
ohms, |If there is more resistance, the
relay should be replaced.




CHARGING SYSTEM
A. Circuit Diagram

Above circuit diagram shows charging circuit in wiring diagram.

[— BATTERY (A.H,)

MAIN SWITCH
FUSE BOX (Under sest)

RECTIFIRE-
REGULATOR (L.H.I

|
]
=113 =



B. AC. Generator

1. Checking method.

a. Connect D.C. voltmeter to the battery
terminals,
Start engine.
Accelerate to  approximately
2,000 r/min or more and check gener-
ated voltage.

Generated voltage: 1456 + 0.3V ]

b.
engine

d.

If the indicated voltage cannot be reach
ed, then perform the tests in step 2.

— CAUTION:
Never disconnect wires from the battery
while the generator is in operation. If the
battery is disconnected, the voltage across
the generator terminals will increase, damag-
ing the semiconductors.

2. Resistance test of field coil and stator
coil,

Check the resistance between terminals.
If resistance is out of specification, coil
is broken. Check the coil connections. If
the coil connections are good, then the
coil s broken inside and it should be re-

placed.

Field coil resistance: (Green-Brown)
4,00 + 10% at 20°C (6E°F)

Stator coll resistance: (White-White)
0.4652 + 10% at 20°C (6B°F)

4

Field coil

-

C. Voltage Regulator

The IC Voltage Regulator is a small and,
normally, very reliable component. Due to its
construction, it is lightweight and free from
the wear and misadjustment associated with
mechanical voltage regulators. |f the follow-
ing inspection reveals that the regulator is
faulty, it cannot be adjusted and must be re
placed.

1. Checking IC Voltage Regulator

a. Remove the seat.

b. Remove the left side cover.

c. Measure the specific gravity of the bat
tery fluid. If it is less than 1.260, remove
the battery and recharge until it is more
than 1.260. (See page 124 for charging
procedures)

d. Check the battery terminals and couplers
for looseness.

g. Connect two Yamaha pocket testers to

the regulator coupler as illustrated.




N TITT | 5 [
J [ o -i
nﬁ?r-“,.? oczov
Vi L' 1
Be careful not to let the tester leads short
circuit when connecting them to the regula-
tor snap connector leads.

f. Turn the main switch on. Make sure
that V1 is less than 1.8V.
NOTE:

Do not turn on lights or signals,

g. Make sure that Vi gradually increases
up to 9 ~11V when the engine is started
and its revolutions go up.

Voltage

N ]
Foy - I/
Approw 2 000

- -
rrrmn

Engline ey linng

2. Checking the silicon rectifier
a. Check the silicon rectifier as specified
using the Yamaha pocket tester.

d. Red Brown
I {
Auctifier H
. [}
DIE D.EE D {
]
8. White g i
b, Whiteo- i IC Regulator
o White® H
i
Dl 1 U‘.. :
3 i
L]
= :
b, Black Graan
Pockot 1ester
it Lo Replace | Faplece
m:f i+ [~y |Good {alament | lolement
o shartid
(red {black) arted] | opensd)
) g et X
a d . . . «
d *
D1 — )
b d L} 8] x
D3 o € L *
c d X | =
0¢ pb—0o - " o o _
v a x i s
0s 2 plo I o | % |
L] b N %
De 3 o | x|
) [+ " X
& : Cominulty

x | Discontindlity (o=)]

b. Even if only one of the elements is
broken, replace the entire assembly.

— CAUTION:
The silicon rectifier can be damaged if
subjected 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,

h. Make sure that Vi maintains the level of
14.2 ~14.BV even when engine revo-
lutions increase,

i. If these levels are not maintained, the
requlator is defective and must be re-
placed.



IGNITION SYSTEM
A. Circuit Diagram

Above circuit diagram shows only ignition circuit in wiring diagram.

ENGINE STOP SWITCH (R.H, SIDE)

[‘FUBE BOX (undar seat

SPARK PLUG
IGNITOR UNIT
fLH.)

= 16—




B. Description

This model is equipped with a battery
operated, fully transistorized breakerless
ignition system. By using magnetic pick-up
coils the need for contact breaker points is
gliminated. This adds to the dependability
of the system by eliminating frequent clean-
ing and adjustment of points and ignition
timing. This T.C.I. (Transistor Caontrol
Ignition) unit in corporates an automatic
advance circuit controlled by signals generated
by the pick-up coil. This adds to the depend-
ability of the system by eliminating the
mechanical advancer. This T.C.l. system
consists of two main units; a pick-up unit and
ignitor unit.

C. Operation

The T.C.l. functions on the same principle as
a conventional D.C. ignition system with the
exception of using magnetic pick-up coils and
a transistor control box (T.C.1.) in place of
contact breaker points.

1. Pick-up unit

-
1. Plek-up colls

This unit consists of two pick-up coils
and a magneto mounted on the crank-
case (L.H.). When the reluctor {timing
plate) projection passes the pick-up coil,
the two signals are generated at the pick-
up coil and transmited to the ignitor unit
as a signal. The full ignition advance is
determined by the width of the reluctor
{timing plate) projection.

2. lgnitor unit

1. Ignitor unit (T.D.1, unit)

This unit has such functions of wave
form, duty control, switching, electrical
ignition advance, and etc, The ignition
timing is advanced electrically using two
signals from the pick-up coil. The duty
control circuit is provided to control the
on time period of the primary ignition
current to reduce the electrical consump-
tion. This unit also incorporates a pro-
tective circuit for the ignition coil.
If the ignition switch is turned on and
the crankshaft is not turned, the protec-
tive circuit stops current flow to the
primary coil within a few seconds. When
the crankshaft is turned over, the current
is turned on again by the signals gener-
ated by the pick-up coils,
— CAUTION:
Do not run the engine without any spark
plug capls) in place. Due to the high
secondary voltage, it is possible to damage
the internal insulation of the secondary
coil.

D. Troubleshooting/Inspection

1. Theentire ignition system can be checked
for misfire and weak spark using the
Electro Tester. |f the ignition system
will fire across a sufficient gap, the en-
tire ignition system can be considered
good. |If not, proceed with individual
component tests until the problem is
fround.

a. Warm up engine thoroughly so that all
electrical components are at operating
ternperature.



b. Stop the engine and connect the tester
as shown,

Electro tester

'-. Spark plug wire

c. Start the engine and increase the spark
gap until misfire occurs. (Test at various
r/min between idle and red line.)

Minimum spark gap: 6 mm (0.24 in)
— CAUTION:
Do not run engine in neutral above 6,000
r/min for more than 1 or 2 seconds.

2. It the ignition system should become
inoperative, the following troubleshoot-
ing aids will be useful.

r = .
Check anting ignition| .
Faor Correct
tor connsctions
L conneclion

|

L8] 4
o i
| Chack battery. for = Hechiarge
v ltage and Lenww voltage 8 battury
specitic gravity specific gravity
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connections or OpEn cireuit

DK
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tion or replace
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3. lIgnition coil

a. Coil spark gap test.

1) Remove the fuel tank and disconnect
the ignition coil from wire harness and
spark plugs.

2) Connect the Electro Tester as shown.

[[
m

T

Battery

R = J
3) Connect fully charged battery to tester.
4) Turn on spark gap switch and the in-

crease gap to maximum unless misfire

occurs first.

6 mm (0.24 in)

Minimum spark gap:

b. Direct current resistance test. Use a
pocket tester or equivalent chmmeter to
determine resistance and continuity of
primary and secondary coil windings.




Standard value:
Primary coil resistance:

Secondary coil resistance:

2.560 + 10% at 20°C (68°F)

11K +20% at 20T (68°F)

Primary coll check

4.

Secondary coll check

awi

RAx100

Spark plug

The life of a spark plug and its discolor-
ing vary according to the habits of the
rider. At each periodic inspection, re-
place 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.

a, Inspection

Inspect and clean the spark plug every
4,000 km (2,500 mi) and replace after
initial 13,000 km (8,000 mi).

Clean the electrodes of carbon and adjust
the electrode gap to the specification,

. Installation

Be sure to use the proper reach, type and
electrode gap plugls) as a replacement to

avoid overheating, fouling or
damage.

piston

[ Type:
BP7ES (NGK) or W22EP (ND)
Electrode gap:
0.7~ 0.8 mm (0.028 ~ 0.031 in)
Tightening torque:
2.0mkg (14.5 fi-Ib)




LIGHTING SYSTEM
A. Circuit Diagram

Above circuit diagram shows only lighting circuit in wiring diagram,

METER LIGHT

DIMMER SWITCH (L.H.)
HEAD LIGHT SWITCH (L.H.)

BATTERY (R H.)
FUSE BOX (undar seat)

MAIN SWITCH —
HEAD LIGHT

TAIL LIGHT




B. Lighting Tests and Checks
The battery provides power for operation of
the headlight, taillight, and meter lights, If

NOTE: -
Check the headlight bulb first before perform-
ing the following check.

none of the above operates, always check
battery voltage before proceeding further. 1.

Low battery voltage indicates either a faulty
battery, low battery water, or a defective
charging system. See page 113 "CHARGING
SYSTEM" for checks of battery and charging
system. Also check fuse condition. Replace

Headlight check

NOTE: e ——
When the engine is started, the headlight and
meter lights come on automatically and the
lights stay on until the main switch s turned
to "OFF” even if the engine stalls.

any “open’ fuses. There are individual fuses
for various circuits (see complete Circuit
Diagram).

HEADLIGHT DOES NOT
COME ON WHEN ENGINE
IS RUNNING

|
Check for voltage on

No voltage

Check AC generator,

“W' wire to safety relay

4
Voltage OK
-
Check for battery

No voltage

diode, or wiring circuit

Check fuse ‘“"Head

voltage (12V) on “R/Y"
wire to headlight relay

L
Voltage OK
|

__Caeck for Sattary No voltage

or wiring circuit

—

Replace headlight

voltage (12V) on “L/B"
wire from headlight relay

HIGH BEAM AND/OR LOW BEAM
DO NOT LIGHT

relay

dimmer switch terminal

Check for bat_t-erv voltﬂﬂl!:l- L No voltage

L
Voltage OK
- .
Check for battery valtage at
headlight high beam ar low
beam terminal
L
Voltage OK 2.
i

‘ No voltage
{—_ s

- = |

S a.
Poor ground or poor b
connection of headlight ¢

W!rll"lE )

rd

- e —
! Dimmer switch |
| defective

Open or poor connection
-« between headlight and
dimmer switch terminal

Taillight does not work:

Check bulb.

Check for 12V on blue wire,

Check for ground on black wire to tail/
brake light and/or licence light assembly.



SIGNAL SYSTEM
A, Circuit Diagram

Fum

(Main)

Faafrad
(L]

Above circuit diagram shows only signal circuit in wiring diagram.

LEAD SWITCH (IN SPEEDOMETERI
HORN SWITCH (L.H. SIDE)

~ FLASHER SWITCH (L.H. SIDE}
T BRAKE SWITCH (R.H.SIDE}

BATTERY (A.H.)
FUSE BOX {under seat)

BRAKE LIGHT

CANCELLING BRAKE
RELAY umNIT SWITCH (A.H.)
[under tank) lunder tank]

=122~




B. Signal System Tests and Checks
The battery provides power for operation of
the horn, brakelight, indicator lights and

flasher light, If none of the above operates,
always check battery voltage before proceed-
ing further. Low battery voltage indicates
either a faulty battery, low battery water, or a
defective charging system. See page 113
“CHARGING SYSTEM” for checks of
battery and charging system. Also check fuse
condition. Replace any "open” fuses. There
are individual fuses for various circuits (see
complete Circuit Diagram),

1. Horn does not work:

a. Check for 12V on brown wire to horn,

b. Check for good grounding of horn (pink
wire) when horn button is pressed.

2. Brake light does not work:

a. Check bulb,

b. Check for 12V on yellow wire to brake
light.

¢. Check for 12V on brown wire to each
brake light switch (front brake and rear
brake switches),

3. Flasher light(s} do not work:

a. Check bulb,

b. Right circuit:

1) Check for 12V on dark green wire to
light.

2) Check for ground on black wire to light
assembly.

c. Leftcircuit:

1) Check for 12V on dark brown wire to
light.

2) Check for ground on black wire to light
assembly.

d. Right and left circuits do not work:

1) Check for 12V on brown/white wire to
flasher switch on left handlebar.

2) Check for 12V on brown wire to flasher
relay.

3) Replace fiasher relay.

4) Replace flasher switch.

e. Check flahser self-cancelling system.
{Refer to flasher self-cancelling system.)

123

4. Neutral light does not work:

a. Check bulb,

b. Check for 12V on sky blue wire to
neutral switch,

Replace neutral switch,

Oil level warning light does not work:
Connect oil level switch (black/red wire)
to ground. If light comes on, check for
proper oll level.

If oil level is correct, replace oil level
switch,

C. Self-Cancelling Flasher Systam

1. Description!

The self-cancelling flasher system turns
off the turn signal after a period of time
or distance involved in turning or chang-
ing lanes. Generally, the signal will
cancel after either 10 seconds, or 1560
meters (490 feet), whichever is greater,
At very low speed, the function Is
determined by distance; at high speed,
especially when changing speeds the
cancelling determination is a combina-
tion of both times and distance.
Operation:
The handlebar switch has three positions:
L {left), OFF, and R (right). The switch
lever will return to the "OFF" position
after being pushed to L or R, but the
signal will function. By pushing the
lever in, the signal may be cancelled
manually.

Inspection

If the flasher self-cancelling system
should become inoperative, proceed as
follows:

Pull of the 6-pin connector from the
flasher cancelling unit, and operate the
handlebar switch, if the signal operates
normally in L, R, and OFF, the follow-
ing are in good condition,

1) Flasher unit

2) Bulb

3) Lighting circuit

4) Handlebar switch light circuit



If (1) through (4) are in good condition,
the following may he faulty:

2. "ENGINE STOP" Switch

1} Flasher cancelling unit. Switeh Wits Color
2) Handlebar switch reset circuit, | Position Rw | AW
3) Speedometer sensor circuit. AUN -
b. Pull off the 6-pin connector from the OFF ,
flasher cancelling unit, and connect a
tester (ohms x 100 range) across the 3. “START" switch
white/green and the black lead wires on
the wire harness side. Turn the speedo- Bittan Wirn Colar
meter shaft. |f the tester needle swing Position LN | Ground
back and forth between 0 and oo, the PUSH ——
speedometer sensor circuit is in good T OFF
condition. If not, the sensor to wire
harness may be inoperative, 4. "LIGHTS” (Dimmer) switch
c. Pull the G-pin connector from the
flasher cancelling unit. Check if there is S— Wire Color
continuity between the yellow/red lead Position | v Iyl 616 lwe | ve
wire on the wire harness side and the R . - O—f—0
chassis. LO — e
Flasher switch OFF: = 6. “TURN" switch
Flasher switch L or R: 0 ohms
O —— - Switch ko
If the tester needle does not swing as FoNtion | Ehg g O | YIR | Greind
indicated above, check the handlebar L R=r=0 L=
switch circuit and wire harness. ek N |
d. If no defect is found with the above N->Push | [
three check-ups and the flasher cancell- R=N —p——
ing system is still inoperative, replace A 5 D 1
the flasher cancelling unit,
e. If the signal flashes only when the 6. "HORN" Switch
handlebar switch lever is turned to L or
R and it turns off immediately when the Buttan Wies Doter |
handlebar switch lever returns to center, Fenign P | Ground
replace the flasher cancelling unit. | PUSH =1
OFF
D. Switches
Switches may be checked for continuity with E. Battery I
] pucket. tester on the “ohm x 1" position. 1. Checking |
1. Main switch If the battery shows the following de |
Slich Wire Color fects, it should be replaced.
Position A | Br LIy a. The battery voltage will not rise to a
Ton. i | il specific value or no gassing occurs in
OFF any cell even after many hours of
LOOK charging.
P Iparking — b. Sulfation of one or more cells is indi-
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cated by the plates turning white or
an accumulation of material in the bot-




tom of the cell.

c. Specific gravity readings after a long
slow charge indicate a cell to be lower
than any others.

d. Warpage or buckling of plates or insula-
tors is evident.

— WARNING:
Battery fluid is poisonous and dangerous,
causing severe burns, etc. 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 enclosed space.
Always shield eyes when working near
batteries.

KEEP OUT OF REACH OF CHILDREN.,

The service life of & battery is usually 2

to 3 years, but lack of care as described

below will shorten the life of the battery.

a. Negligence in keeping battery topped

off with distilled water.

Battery being left discharged.

Over-charging with heavy charge.

Freezing.

Filling with water or sulfuric acid con-

taining impurities.

Improper charging veltage or current on

new battery.

3. If the motorcucle is not to be used for a
long time, remove the battery and have
it stored. The following instructions
should be observed:

a. Recharge the battery periodically.

b. Store the battery in a cool, dry place.

c. Recharge the battery before reinstalla-

tion.

saoco

=

Battery
Electrolyts

II"IIT-.I-‘Q:| -ci'mrgnng cu-rran‘r_

12N12ZA4A1
Specific gravity: 1,280

T? arﬁp-q for 10 hours
{new battery|

Recharging currant

10 hours (or unti!
specific gravity reachus
1.2[_!DI

Refill fluid

S

Distilled water (1o
maximum level line)

| Refill period

Chm:k ance per month
lar more often,
reguired)
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CHAPTER 7. APPENDICES

SPECIFICATIONS

General Specifications

T T - T o —— 1
AJB50G
Ba ool Black Blue or New Ruby Hed
LHmeansions
Overall length 2 185 mm (85 .2 In)
Clumrall wicith 860 mm (33.9 In)
Owerall haight 1.180 mm (46.5 In)
aeat hewght B0 mm (295
Wheelbass 1445 mm (569 |
Minimum ground clearance 150 mm{ 5.8 in)
Caster (steering head angle 29
Trail L n (488 In)
Weight
e 03 kg (44 I

F' ngirna

Ty b D.0.H.C. air-cooled, gasol ing

Hore x stroke x cylindars E30x524mmx4 (2480 x2063 inx 4
Displacemant 663 cc (3985 cu. in)
Compression ratio g2

Lubricanon

T Sy EtEmn Pressure lypbricated, wet sump

glivary pump type Trochoid
|
Larburetion
| Manufacture HITACHI

I WD HE5C3 N L AR k i
Ha m (1 il

Ar Filn iry type elerment

nitio
Ty e Battery
Spark plug BPTES

Lharging
Ty e Three-phase, regulated alternatos
Manufacture 1.D. No HITACH! LD118.08
Maximum output 14y 1894
Battery type 1ZNT12A 4A
Batrery dimensions BOx 1680 x 134 mm (23156 x630« 5 78 in)
Regulatar/Rectiflie SB534, |.C. type, full wave
Hagulating valtage (No. load) 14 .2 14.8%

starting Electric starti

Primary o
I el ST gear
Tenth. rati )/ 'Kt 1672

Cluteh Wer multiple diss

||_|| LI 1551000
I vie Constan! mes! 5 el arum shirter

J




Maintenance Specifications




Camshafts:

Dimantion

Srandard sirn

Winar Thmit

[A | 36.80 mm (1.448 in) | 38 B5 mm (1 443 in
Irtnke | B | 280 mm (1.902 in) | 2788 mem |1.008 in
c | B En[}!_.ul;h (0326 -u}__ - -3 _ 0
N -A i A5.80 mm (1.449 in) . A6 65 mm (1,404 inl l
Exhaun | B | 280 mm (1.302 in) | 27.86 r;- (1.096 n)
| 78 mm0.307 i) |

Camshaft bearing surface diameter:
Camshatt-to-cap clesrance
Standard
Maximum

Camshaft runout limat

24 867 ~ 24.980 mm (0.9830~ 0.9835 In)

0.020~ 0.084 mm (0.0008 ~ 0,0021 in)

0.160 mm (0.006 in)
0.1 mm (0.004 in)

Valves:

Ouitar

Intake

Allowahle 1t
from vertical

== 1.6 mm (0.063 in!

Duter

| rerveae

L N gt

Exhmust

)

Valve stem run-out maximum
Valve seat width standard/maximum

| rvever
Irntaks )/ Exhaug

Frea langth

Spring rate

Installed length
(valve closed)

b —

2.38 kgimm
1132.2 Ib/in)

fwalve closed)

Inatolled prossure

8.0 ky 1798 bl

Ivalve opan)

Campressed length

Wire diamaetor

2.8 mm (0110 inl

Winding 0.D

Number of windings

1.76

2086 fg.:! mm

+0.,012
{0.811 o

il

359 mm (1.413 in)

3.0 mm (1.220 in}

IN. 22.8 mm (0,888 in|
EX:23.8 mm (09256 inl| EX:26.5 mm(1.043 inj

Quter
IntakolExhaus

39,6 mm ;-!‘:bﬁ inl

458 kg/mm
[2B66.5 Ibiind

34,0 mm 11,339 inl

19.1 kg [42.1 b

?\l 258 rl1|l‘|l_'|.[.|'|ﬁ- inl

3.9 mm (0154 ipl
6.1

204

0
0.1
{1.167

im

o inl
-0.012

0.03 mm {0.0012 in)

1.0mm (0.038 in}/2.0 mm (0,080 in}

J

N
P

INTAKE

Clearance
|Cold wingine)

A" head diarreter

8" face width

“C" amat widih

011 =016 mm
10,004 ~ 0.008 in)

L 0TVmm
{1.2982 + 0.0038 inl

2.3 mm {0.0806 i)

1.01 01 rn:
10,0084 ¢ 0.O038 inl

0" margin thickness
|rerkrieriurm )

1.2 0.2 mim
(0.0472 £ 0.0079 in)

9
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End aap {insta I 1
(7 (NS5 et ] o111
i 011 ) (0138 O.035% i)
107 1.0 mm 1.6 mm
Imit
10 D394 ind 0.0384 in) 0.0581 in)
(11 0.0 T } i
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Tightening torque {Unit: m-kg)
T :
Part 10 be tightened Part name | Thread size l O'ty L st o'k Hemarks
A mkg | ftib |
ENGINE:
Cylinder head Nut 'm0 P125 | 12 32 231 | Apply oil
Cylinder head cover Balt M6 P10 20 | 10 EE: N

__Smrk plug 4 20 I 145 N i — :
Cylinder Nut MB P126 | 2 0 | e |y .

Cam shatt cap Bolt M& P1.0 20 1.0 7.2 Tighteni I:l 3 ltﬂﬂﬂ.'p.—_'
Cam sprockat Holt M7 P1.0 4 20 145 N

il Nut M8 P125 | 1 09 65 i
s . Bolt M6 P1.O | 1 06 4.3

Connecting rod Nut M7 PO.75 8 25 181 —‘
Generator {(rator) Bolt M10 P1.26 | 1 655 398

o [SPTE 1| G A0 loaeene
Ol filter Bolt M P15 | 1 | 15 | 110 | B

_Fump cover Screw M& P10 07 | 651 | ]
Strainer cover Balt ME P1O |13 | 10 | 72 =
Crankcase Flange Bolt :g E_: 35 ;2.; ";; ';?

Clutch boss Nut M20 P1.0 1 7.2 52.0
Clutch spring screw Baolt Mé P1.0 5 1.0 712 1 —$ RS | |
Change pedal Bt M6 P1O | 1.0 12

| Neutralswitch - M10 P1.25 | 1 20 | 145
Exhaust pipe Nut M6 PLO 8 1.0 7.2

" SHAFT DRIVE _ ]

~Middle Gear — A i ]
Drive Shaft Nut M34 P15 1 | ﬂn_n- _T_'_S_u_l;.e.

[ 1 Mount cover Screw M8 P1.25 4 25 13._1_._:._‘;‘:__15_{&-_ _-____ i
Driven shaft Nut M4 P16 | 1 | 12 | 87.0 | Use LOCKTITE! Stake.
Bearing cap _F_Iangu Bolt 1 M8 P1.2§ _d 25 IB__.I

— Final Gear —

| Drive shatt Nut MI4 PIS | 1 | 1 BO.O -

[ Bearing housing "~ [ FlangeBolt | M10 P125 | 2 | 23 | 166 | }

il _-B'I:‘a;rmg housing i MNut M8 P1.25 6 23 166 | s 1

[ Oil mount serew Plug J Tmia P15 1 23 166 |

[ Ol drain screw Plug Mi14 P15 1 i 23 1'3-.6__. X =

[ Bearing retainer " [mes pis | 1 | 11 | 800 | Lefthandscrew |

[ CHASSIS: T A ) _

| Front, upper | Nut Twmiopmas | 1 42 | 304 | o
E‘T!:)‘i:::mg Front, under | Bolt M10 P1.25 2 42 0.4
Bolt Rear MNut M12 P1.25 1 7.0 5086

M5 B07 HEVIS|ON XJBA0G SERVICE MANLIAL '80/11
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DEFINITION OF TERMS:

m-kg = Meter-kilogramis) (usually torquel

i = Gramis)

ka Kilegramisl {1,000 grams)

Iit Literis)

km/tit . Kilometeris) per liter {fugl consumptionl

oe Cublec centimateri{s) lem? | {volume or capacity)

kg/mm Kilogram{s) per millimeter (usually spring compression rate)
kg/cm® = Kilogram{s) per square contimeter (pressure)

CONSUMER INFORMATION

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 conditions.

STOPPING DISTANCE

This figure indicates braking performance that can be met or exceeded by the vehicles to which
it applies, without locking the wheels, under different conditions of loading and with partial
failures of the braking system.

FULL OPERATIONAL LOAD

SERVICE BRAKE LIGHT [ — 1156

(“Partial fallure™ information is MAXIMUM E=—— — 1172

not applicable and is not Included) (Ij_ 700 26[]_ 3{1}(1_ {Eeat

STOPPING DISTANCE IN FEET FRHOM 60 MPH

ACCELERATION AND PASSING ABILITY

This figure indicates passing times and distances that can be met or exceeded by the vehicles to
which it applies, in the situations diagrammed below. The low-speed pass assumes an initial speed
of 20 mph. and a limiting speed of 35 mph, This high-speed pass assumes an initial speed of 50
mph. and a limiting speed of 80 mph.

INITIALSPEED: 20 MPH LIMITING SPEED: 35 MPH
TOTAL PASSING DISTANCE, FEET —=
TOTAL PASSING TIME, SECONDS |

ke J

- =
WHP———-- -« _|H40 R
TRUCK 551t CONSTANT 20 MPH
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= I | [ -
HIGH-SPEED PASS
-
1 - ]

SUMMARY
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PARTS ILLUSTRATIONS
CLUTCH

~ — Cirglip
Flats washer, (‘q‘j E
- |-

Plate washer | |

Lock washar _/' o) > | / Bearing
7 ¥ 4 l(I__:' / ) @@/ /pu" rexed
[ E f r.- ( V]
1 / [ -
A ri () d
N { w

ey

|

|

|

| S
|u"|r|m elip
JCqu:huLlﬁ*
J

Clutch boss spring

Z
Spring seat

Cfﬁ e xf ‘f

N Thrist plate
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TRANSMISSION

Cirelip

Baaring (BES11)

Middle driven geas

Haanng
/ Clip

Ol smal

Cirelip ','

Venelies 2nd whesl g

Washaer

Ciralls

Bith wheal gear
Hearimg

Bearing 1BG304)

|BEIGEZ)

Cirelip
Bearing

Waahiar (BGZ204)

Cirelip
2nd pinlan gear

| Eth pinion gear

Plate washer

14%
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1

GEAR
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FRONT WHEEL




REAR WHEEL
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FRONT BRAKE (MASTER CYLINDER)

r

150




FRONT BRAKE (CALIPER)




ELECTRICAL COMPONENTS

Flasher relay
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