


NOTICE

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

Without such basic knowledge, repairs or service to this model may render the machine 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.
Other information is produced by the U.S. distributor, Yamaha International Corporation, and

is necessary to provide total technical coverage regarding the product.
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The Research, Engineering, and Service Departments of Yamaha are continually striving to
further improve all models manufactured by the company. Modifications are therefore
inevitable and changes in specifications or procedures will be forwarded to all Authorized

Yamaha Dealers and will, where applicable, appear in future editions of this manual.
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FOREWORD y

This service manual has been designed to furnish all dealers and service personnel with specific information concerning

the TXB00A, including disassembly and assembly procedures, inspection and analyzation of worn parts, and subsequent
repair or adjustment procedures.

The manual should be thoroughly read. This will provide full familiarity with the design of this machine and all correct
repair procedures.

Because Yamaha engineers are constantly searching for new and more efficient engine advancements, it is possible that

some of this information may be modified in the future. Any changes in design, adjustments, or repair procedures will be

immediately forwarded to all Authorized Yamaha Dealers through Service and/or Parts News Bulletins.
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YAMAHA MOTOR CO.,LTD.
Service Department
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I. GENERAL

FEATURES

. D.0.H.C. and Eight Valves
Here's the new Yamaha TX500A that packs many unique technical design features. Built as a high-speed road bike,
it has a powerful twin-cylinder engine aided by double overhead camshafts (D.O.H.C.) and eight valves. These valves
are the key to the high engine performance, providing a greater efficiency of intake and exhaust. In addition, the
hemispherical combustion chamber is specially designed for better combustion and heat dissipation.

. Over-square, 180° —phased Integrated Crankshaft
To prolong the life of the pistons, piston rings and cylinders, the TX500A employs pistons of the over-square type,

- which reduces piston velocity.

The crankshaft, phased at 180°, is made in one piece for high torsional rigidity.

. Omni-phase Balancer

To counterbalance the inertia force and rocking couple generated by the 180° crankshaft and pistons, a new omni-
phase balancer is adopted. The principle of this balancer differs from that of the balancer employed in the TX750.
In addition, the balancer timing chain is installed on the right side of the cylinder block; therefore, the cylinder
pitch (distance between the centers of two cylinders) can be shortened. This is a great advantage for reducing engine
vibration.

. Pressure-feed, Wet Sump System

The TX500A engine is lubricated by a wet sump system using two oil pumps. One is a feed pump, and the other
is a scavenging pump, which pumps out the oil collected in the crankcase bottom.

As a result, the oil temperature will not rise abnormally nor will the oil deteriorate quickly.

The transmission gears are bathed in oil to reduce the gear noise and prolong the service life of gears.




. Twin CV-carburetors
The CV-carburetor functions independently of the throttle opening. It precisely responds to variations in the intake
manifold pressure caused by engine speed changes. That is, the CV carburetor supplies fuel and air according t
the load on and the speed of the engine. High engine performance is thereby maintained over the entire range o
engine speed. In addition, both acceleration and fuel economy have been improved greatly. No diaphragm is use
and this increases the reliability of the carburetor.

. Anti-pollution Measures
a) The spark plug is positioned in the center of each cylinder. This results in better combustion efficiency and cleaner

exhaust gases.
b) Sintered titanium alloy valve seats are press-fitted into the cylinder head so that non-leaded gasoline can be used
c) The air cleaner is provided with a sub-chamber to reduce the intake noise.

. Safety Measures

a) A special device is incorporated to prevent gears from shifting in the wrong order.
b) To prevent the throttle from staying at full-open position, a new throttle valve return mechanism is employed.
c) Should the stop lamp burn out, an instrument cluster pilot lamp flashes to warn the driver.

. Miscellaneous
To prevent oil leakage, all the sealing surfaces where gaskets are used are made wider and, for better sealing, the
sealing surfaces are serrated.
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Wet Sump Lubrication System

Description

The Yamaha TX500A employs a unique wet sump system for engine lubrication. In this wet sump lubrication
system, a apir of trochoidal pumps are used; one feeds oil under pressure to the crankshaft journals and double
overhead camshafts through an oil filter, and the other pumps out the oil collecting in the crank chamber bottom.
By these two pumps, the oil level in the crank chamber is maintained low and constant, and therefore, the oil
is not stirred by crankshaft components. In this way the oil temperature is kept from rising and thus oil deterioration
of the oil is prevented. Another feature of this wet sump system is that the oil levels in the clutch chamber, trans-
mission chamber, oil pan, and crank chamber are separately set so as to suit their respective functions.

OIL DELIVERY SCHEMATIC
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1) Oil pumps

2

3

4

5

~

The oil puips are located in the rear of the transmission. They are mounted on the same pump shaft; the
scavenger pump (trochoidjl pump width 20 mm) is positioned above the suction pump (trochoidal pump width
24 mm). The pump shaft is driven at a speed of 1/3.95 the crankshaft speed and used as the tachometer dri-
ven shaft.

Release valve
When the oil temperature is low, the oil pressure rises too high. To reduce the oil pressure properly, the release
valve is designed to open automatically at a pressure of 4 kg/cm?2.

Bypass valve

The bypass valve is designed to open when the difference in the oil pressure before and after the oil passes
the oil filter is great. That is, when the oil filter has clogged or broken, the bypass valve prevents a lack of
oil in the lubrication system. The bypass valve opening pressure is 0.65 kg/cm?.

Qil filter
The oil filter is of a cartridge type and is located inside the crankcase cover (L). For better filter performance
a filter paper is used and, therefore, it must be replaced periodically.

Oil pressure warning light switch ;
When the oil pressure is low, the oil pressure warning light switch is actuated to light up the oil pressure warning
light, and when the pressure rises to 0.1-0.2 kg/cm? (1.4-2.8 psi) or more, the light is automatically turned
off.
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Omni-phase Balancer

Description
The TX500A engine has parallel twin cylinders having 180°-phased cranks. Unlike the 360°-phased twin-cylinder

engine, the primary inertia forces of the crankshaft are balanced by the crankshaft itself, but the primary couples
remain unbalanced.

These primary couples are the major cause of the engine vibration in the 180°-phased crank engine. To counter-
balance the primary couples, the TX500A uses a pair of balancer weights mounted on a shaft (which is not
coaxial with the crankshaft) rotating in the direction opposite to that of the crankshaft. These two weights are
positioned 180° offset from each other.

Because of 180° crank shaft, inertia. of the right and left cranks make it possible for them to balance each other.
That is to say, the right hand-side crank rotates downward when the left hand-side crank rotates upward. The
initial inertia force is well-balanced by the upward and downward inertia force being generated at the same time.
However, the inertial couple generates around the right and left cranks, which is the cause of vibration.

The couple of the direction opposite to the generated inertia couple should be generated in order for them to
balance each other. In this way, vibration is eliminated. The balancer which is bent in contrast to the crank shaft
rotates in the opposite direction at the same rotating ratio, as shown in the drawing.

Crank shaft center

Crank shaft

Balancer shaft

Balancer shaft center




PERIODIC MAINTENANCE INTERVALS

P ional Initial (miles) Thereafter
Page Item Remarks recz:pri}rgélona every (miles)
250 1,000 2,000 |1,000]| 2,000

O O

Brake System (Complete)| Chk/Adj as req’d repair as req’d

0|0

500

O; O
25 | Clutch Check/Adjust as required Ol O O O
: Battery ;zr::}ﬁfi/?(l;rspec. gr. as req'd- O Olo] O OO
151" | Spark Plug(s) Inspect/Clean or replace as req’d O O O O O
135 | Wheels & Tires Pressure/Spoke Tension/Runout O OO0 O O
166 | Fittings & Fasteners Tighten before each trip and/or O OO O O
137 | Drive Chain : Tension/Alignment #1 O OOl O O
24 | Engine Oil Level Unit level/Engine warm O O O
26 | Air Filter Cleaning #2 O O
91 | Fuel Petcock(s) Clean/Flush tank as req‘d O O O O
152 | Ignition Timing Adjust/Clean or repl. pts. as req'd Ol O O
%5 | Carburetor Adjustment | Check Operation/Synch./Fittings. Ol O O

Ol OO0 [O00|0

% | Carburetor Overhaul | §°2n/epair as Req'd/Refit/ 4,000
24 | Cylinder Compression Preventive Maintenance Check Ol O O
43 | Camshaft Drive Chain Adjust Tension Q O Q
24 | Oil Filter Element Replace OOl O 4,000 .
24 | Oil Filter System Clean All-Includes Traps, etc. 8,000 '
43 | Valves égjlgst/Regrind per tests as O O
»

Service Notes:

#1 DRIVE CHAIN: In addition to tension and alignment, chain must be lubricated every 200-250 miles. If unit is
subjected to extremely hard usage, such as racing or dirt riding, chain must be checked constantly. See “’Lubrication
Intervals” for additional details.

#2 AIR FILTER: Must be clean at all times to function properly.
Remove and clean filter at least once per month or every 2,000 miles; more often if possible. .

NOTE:
If unit is subjected to extremely hard usage, such as dirt riding, etc., clean filter daily.




LUBRICATION INTERVALS

Period
Page Item Remarks Preop ck| Type Initial (miles) There(ar;titleés)every,
250{500 |1,000{2,000| 1,000{2,000|4,000
24 | Engine Qil Change Warm engine before draining O #£1 O CHK|CHK O CHK O
137 | Drive Chain Remove/Clean/Lube/Ad]just #2 O O
.(2,}, Control & Meter Cables | All - Apply thoroughly #3 O O Q
Throttle Grip & Housing | Light Application #4 O O
110 | Tach & Speedo Gear Hsgs, Light Application #$4 O O
108 | Rear Arm Pivot Shaft |Zirc - Apply until shows #5 Q O
20 |Brake Pedal Shaft Light Application #4 O O
. 20 |Change Pedal Shaft Light Application #4 O O
Stand Shaft Pivot(s) Light Application #4 O O
103 | Front Forks Drain Completely - CK Specs. #2 CHK O CHK| O
106 | Steering Ball Races Inspect Thoroughly/Med. pack #6 Q O
148 | Point Cam Lubr. Wick |Very Light Application #7 O O
117 | Hyd. Brake Fluid Res. |Use New Fluid Only--Yearly or:[ #8 CHK‘ CHK CHK 8,000
133 | Wheel Bearings. Do Not Over - Pack ‘ #6 l O O

. Service Notes;

* #1.

#2.

#3.

#4.

#5.
#6.
#7.
#8.

For average operation at ambient temperatures of 30-90 °F, use Yamalube 4-cycle or SAE 20W-40 type “SE’' motor oil. In
extremely cold areas, the SAE 10W-30 type **SE'' motor oil is recommended.

Use SAE 10W-30 type “‘SE’" motor oil. (If desired, specialty type lubricants of quality manufacture may be used.)
NOTE: Drive chain must be lubricated every 200-250 miles. If unit is subjected to extremely hard usage, chain must
be inspected constantly and serviced as required.

Use SAE 10W-30 type "“SE’’ motor oil. (If desired, or at ambient temperatures below 30°F, a graphite base ““dry”
lubricant of quality manufacture may be used.)

Light duty: Lithium soap base (white) grease. Heavy duty: Standard lube grease (Do not use lube grease on throttle/
throttle housing. Use lithium base light-weight grease.)

Use standard lube grease - - - smooth, not coarse.
Medium-weight wheel bearing grease of quality manufacture - - preferably waterproof.
Light-weight machine oil.

Change yearly or every 8,000 miles. Use quality manufacture corresponding to DOT#3 or #4 specifications. Keep
clean. Do not allow water, etc., to contaminate. Do not mix types when adding.
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PRE—-OPERATION CHECK CHART

BRAKES Check Operation/Adjustment/Hydraulic Reservoir
CLUTCH Check Operation/Lever Adjustment

ENGINE OIL Check Level/Top-up as required

DRIVE CHAIN Check Alignment/Adjustment/Lubrication
BATTERY Check Electrolyte Level Weekly/Top-up Monthly
SPARK PLUGS After Break-In-Check Color and Cond’'n Weekly
AIR FILTER Dry-Paper Type-Must be Clean

WHEELS & TIRES Check Pressure/Runout/Spoke Tightness/Axle Nuts
FITTINGS/FASTNERS Check All-Tighten as Nec'y

LIGHTS/SIGNALS Check headlight/tail-stop lights/turn sigs., etc.

Pre-operation checks should be made each time the machine is used. Such an inspection can be thoroughly accomplished
in a very short time and the.added safety assured is more than worth the time involved.

MAINTENANCE & LUBRICATION CHARTS

Interval recommendations and lubricant types listed in the Maintenance and Lubrication Charts are based upon general
averages. Extremes in environment or usage may dictate shorter maintenance intervals, different lubricants or shorter
lubrication intervals. ’
Therefore, all recommendations regarding types and intervals are to be considered a guide only. Intervals should not
be exceeded but may be shortened as required. Lubricant types may be up-graded, but never down-graded.




CLEANING AND STORAGE

A.Cleaning
Frequent thorough cleaning of your motorcycle will not only enhance its appearance but will improve general per-

formance and extend the useful life of many components.

1. Before cleaning the machine:

a. Block off end of exhaust pipe to prevent water entry; a plastic bag and strong rubber band may be used.
b. Remove air cleaner, or protect it from water with plastic covering.
c. Make sure spark plug(s), gas cap, oil tank cap, transmission oil filler cap and battery caps are properly installed.

2. If engine case is excessively greasy, apply degreaser with a paint brush. Do not apply degreaser to chain, sprockets,
or wheel axles.

3. Rinse dirt and degreaser off with garden hose, using only enough hose pressure to do the job. Excessive hose pressure
may cause water seepage and contamination of wheel bearings, front forks, brake drums, and transmission seals.
Many expensive repair bills have resulted from improper high-pressure detergent applications such as those available
in coin-operated car washes.

4. Once the majority of the dirt has been hosed off, wash all surfaces with warm water and mild, detergent-type soap.
helpful to reach those hard-to-get-to places.

5. Rinse machine off immediately with clean water and dry all surfaces with a chamois, clean towel, or soft absorbent
absorbent cloth,

6. Immediately after washing, remove excess moisture from chain and |ubricate to prevent rust.

7. Chrome-plated parts such as handlebars, rims,spokes, forks, etc., may be further cleaned with automotive chrome
cleaner.

8. Clean the seat with a vinyl upholstery cleaner to keep the cover pliable and glossy.

9. Automotive-type wax may be applied to all painted and chrome-plated surfaces. Avoid combination cleaner-waxes.
Many contain abrasives which may mar paint or protective finish on fuel and oil tanks.

10. After finishing, start the engine immediately and allow to idle for several minutes.

B. Storage
Long term storage (30 days or more) of your motorcycle will require some preventive procedures to insure against

deterioration. After cleaning machine thoroughly, prepare for storage as follows.

1. Drain fuel tank, fuel lines, and carburetor float bowl(s).
2. Remove empty fuel tank, pour a cup of 10W to 30W oil in tank, shake tank to coat inner surfaces thoroughly

and drain off excess oil. Re-install tank.
3. Remove spark plug(s), pour about one tablespoon of 10W to 30W oil in spark plug hole(s) and re-install spark

plugs. Kick engine over several times (with ignition off) to coat cylinder walls with oil.

4. Remove drive chain. Clean thoroughly with solvent and |ubricate with graphite-base chain lubricant. Re-install
chain or store in a plastic bag (tie to frame for safe-keeping).

5. Lubricate all control cables.

Remove battery and charge. Store in a dry place and re-charge once a month. Do not store battery in an excessively

warm or cold place (less than 32°F or more than 90°F).

. Block up frame to raise both wheels off ground. (Main stands can be used on machine so equipped.)

. Deflate tires to 15psi.

. Tie a plastic bag over exhaust pipe outlet(s) to prevent moisture entering.

If storing in humid or salt-air atmpsphere, coat all exposed metal surfaces with a light film of oil. Do not apply

oil to rubber paris or seat cover.

o

O © oo
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The following additional tools are required to service the YAMAHA TX500A.

1. Standard Tools

SERVICE TOOLS

®—3

19

20

21

Plug wrench
Open-end wrenches
Socket wrenches
Soft-faced hammer
Steel hammer

Circlip pliers ST type
Circlip pliers RT type

Nooabkowh =

2. Miscellaneous

8. Needle nose pliers

9. Pliers

10. Phillips-head screwdriver (Small)
11. Phillips-head screwdriver {Medium)
12. Phillips-head screwdriver (Large)
13. Slot-head screwdriver (Small)

14. Slot-head screwdriver (Medium)

15.
16.
17.
18.
19.
20.
21.
22.

Slot-head screwdriver (Large)
T-type socket wrench

L-type socket wrench

29mm socket (for Torgue wrench)
Torque wrench

13mm Socket (for Torque wrench)
10mm Socket (for Torgue wrench)
Hexagon wrenches

(3, 4, 5, 6, 8, 10, 17mm)

1. Grease
YAMAHA 4 stroke oil
or Motor oil 20W-40 (“SE"’)

N

3. YAMAHA Bond (No.4 and No.5)
4. Wiping materials

5. Overhauling stand

6. Parts tray

7. Oil jug

8. Oil cup

9.

Lock-Tite




3. Special Tools

1

15
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Ref. No. TOOL NAMES TOOL No. Remarks
1. Valve seat cutters 90890-01114
-a 45° cutter (Intake/Exhaust) 90890-01118
b 15° cutter (Intake/Exhaust) 90890-01133
-C Flat cutter (Exhaust) 90890-01119
d Flat cutter (Intake) 90890-01116
- Seat cutter pilot shaft 90890-01121
2. Cam chain _link cutting/riveting tool 9089001112
3.a Valve guide removal tool 90890-01122
b Valve guide installation tool 90890-01129
4. Dial gauge stand 90890-01126
5.-a 10mm Hexagon wrench (L: 80mm) 90890-01123
-b Clutch adjusting tool 90890-01127
6. Rotor puller 90890-01080 Common with TX750 tool
7. Valve spring compressor 90890-01095 "
8. Clutch holding tool 90890-01069 "
9. Rocker arm shaft puller 90890-01084
90890-01083
10. " Drive chain tool 90890-01081
Note:

The L-shaped 3-mm hexagon wrench, 10-mm off-set wrench, 0.15 mm and 0.20 mm feeler gauges which are to be used

for valve clearance adjustment are included in the TX500A service tool kit.
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2. ENGINE
REMOVING ENGINE

1. Remove the two drain bolts (17-mm and 19-mm)
from the crankcase.

NOTE:

When reassembling engine, be sure to install new drain
bolt gaskets. The drain bolts should be torqued.

Tightening Torque: 320-360 in-lbs (3.54.0 kg-m)

2. Remove the clips and clevis pins, and remove rider’s
seat from frame.

3. Turn both fuel petcocks to STOP.
Disconnect both fuel lines at fuel petcocks. Lift rear

of the tank, and slide tank backwards to free it
from tank mount.

4, Remove both right and left side covers.

B. Remove the battery. Before removing battery, discon-

nect the negative lead, then the positive lead, in that
order.




Batiory CAUTION:
\4;;;, BATTERY REMOVAL AND INSTALLATION

1. Be careful not to splash the electrolyte on the drive
Q chain,
5‘: 2. Remove the breather pipe before demounting the bat-
tery.
/
— 3. After installing the battery, be sure to connect the
/

)
/ breather pipe into place. Make sure it is routed correctly.

Breather pipe

6. Fully loosen the air cleaner joint bands and the car-
buretor joint bands. Remove the cam chain case cover
breather pipe.

7. Remove air cleaner case mounting bolts (both right
and left) and shift air cleaner case slightly backward.
Keep the sub-chamber attached to the case.

Note:
The right-hand cleaner case mounting bolt also holds
the negative lead wire of the battery. Don’t forget
to install the wire when installing air cleaner case.

8. Remove the carburetors.

Caution:

When removing the carburetor from the cylinder, take
care so that the throttle valve return device (adjusting
holder) will not butt the carburetor joint. It is ad-
visable to hold down the throttle valve return device
while removing the carburetor.

The right and left CV-carburetors are synchronized
with each other. If you should have allowed the throttle
valve return device (adjusting holder) to butt the car-
buretor joint or other parts by accident, they might
go out of synchronization. In such a case, check them
for synchronization using a vacuum gauge.
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9. Remove throttle wires from carburetors.

Note:
When connecting throttle wires to carburetors, be care-
ful not to reverse their connections.
Wire for opening the throttle:  Black
Wire for closing the throttle: Silver

10. Remove tachometer cable and spark plug caps.

11. Remove exhaust pipes using a 6-mm hexagonal wrench
and a ring nut wrench.




12. Remove brake pedal holding bolt and remove brake
pedal.

Note:
When installing brake pedal, the punched mark on
brake pedal should be aligned with the punched mark
on brake shaft end, and then they should be fitted
together at the serrated portions,

13. Remove foot rests.
The foot rests are held by an engine mounting bolt.
Remove the nut and pull out the bolt. Both foot
rests can then be removed at the same time.

Tightening Torque: 450-630 in-lbs. (5.0-7.0 kg/m)

14. Remove change pedal.
When re-installing change pedal, it should be positioned
properly by taking into consideration the relative po-

sition from the foot rest.

15. Remove rear crankcase cover (L) with a 5-mm hexa-

gonal wrench.
When installing rear crankcase cover (L), take care not
to allow lead wires coming from generator to slip out

of waterproofing grommet.




16. Remove air induction cover from camshaft case cover.

17. Turn clutch cable length adjuster on clutch lever all
the way in. Align all cable access slots.
Squeeze in on the clutch lever while holding firmly
onto cable outer housing. (This actuates clutch and
lengthens inner cable)
Release clutch lever while simultaneously pulling back
on outer cable housing.
The cable ferrule will be pulled back and can now
be removed from its seat in cable length adjuster.
Next disconnect clutch cable at the joint of the push
lever assembly.

18. Disconnect the drive chain.
a) Removing chain
Fit the special tool with the adapter for removing
the chain. Then place the chain joint on the special
tool and separate the chain by screwing in the
pulling bolt.

21
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Driving direction

b) Installing Chain
Join the chain ends on rear wheel sprocket using

a joint. Place chain joint on sprocket where it is
easy to use the special tool. Use the special tool
with a chain installing adapter to press on a new
joint plate by screwing in the pulling bolt.

Note:

The drive chain clip should be installed as illustrated.
If it is installed in the opposite direction, it may con-
tact adjacent parts and slip off.

a

19. Remove the starter motor lead wire at the starter

switch. Remember exactly where the lead wires are
threaded through.

20. Disconnect the neutral switch wire, oil pressure switch

wire, contact breaker lead wires and wires coming
from the generator at the couplers.




21. Remove the engine mounting bolts, nuts and stays.
Tightening torque:
M 8 bolts 130-200 in-lbs (1.4-2.2 kg-m)
M10 bolts  240-310 in-lbs (2.7-3.4 kg-m)
M12 bolts  450-630 in-lbs (5.0-7.0 kg-m)

22, Hold cylinder exhaust port with your left hand and
kick crank with your right hand, and then remove
engine from the right side of motorcycle.

23
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SERVICE CHECK AND ADJUSTMENTS

1. Oil Filter Element Replacement
The oil filter element must be replaced periodically
to insure a clean filtered oil supply for the engine.
a) Remove the rear left-hand crankcase cover.
b) Remove old oil filter element.
c) Install new oil filter element.

NOTE

Whenever the oil filter element has been replaced,
the O’ -ring must be replaced with a new ones. Be
sure to tighten the oil filter with correct torque.

Tightening Torque: 180 - 200 in-lbs (2.0 - 2.3
kg-m)

d) Run engine for 5 minutes before re-installing rear
left-hand crankcase cover and check for oil leaks.
e) Replace rear left-hand crankcase cover.

2. Engine Oil Replacement
a) First warm up the engine for a few minutes, then
remove the crankcase drain bolts.

NOTE:

To drain the oil, the motorcycle must be placed

on level ground, on the mainstand.

Fully tighten the drain bolts and pour 3.2 gts (3,000

cc) of SAE 20W-40 type "'SE’ motor oil into crank-

case. A

c¢) Start the engine, run at idle speed 3-5 minutes, turn
engine off. Check oil level with gauge. Add oil as
necessary until level is correct.

O

3. Cylinder Compression Check

a) Low cylinder compression means that the com-
bustion area is not sealing correctly. A leakage exists
at one of the following points: past one of the
valves; out of a defective gasket; through a warped
head; down past the rings.
Remove both spark plugs and screw the compression
gauge adaptor tightly into either spark plug hole.
Twist the throttle grip FULLY OPEN and kick the
engine over several times.
With 5 or 6 full kicks the gauge should register
10.5 kg/cm? (150 Ibs/in?), but it could measure
as low as 9.5 kg/cm? (135 Ibs/in?2) and still be
considered adequate. |f compression reads lower than
9.5 kg/cm? (135 Ibs/in2), then a failure has occurred
in one of the parts directiy associated with the
combustion chamber.

b

c

d




e) If cylinder compression reads more than 10.5 kg/cm?
(145 Ibs/in?), then carbon has built up on the
combustion chamber or piston crown, reducing com-
bustion chamber volume. This in turn creates a
higher compression ratio. This situation must be
corrected by decarbonizing or excessive heat will
aevelop.

Note
Altitudes above 5000 ft. will cause a drop of approxi-
mately 10% in compression pressure.

4. Clutch Adjustment
a) Two clutch adjustments are possible, depending on
the action of the clutch and clutch lever. If clutch
slippage or incomplete clutch disengagement occurs,
adjustment is required at the clutch actuating mecha-
nism.

b) First, loosen the lock nut. Then turn the adjuster
either in or out depending on which direction is
necessary to arrive at 1/16 - 1/8 in. (2 - 3mm) free
play.

c) The second adjustment is located on the crank-

case cover L. Removing the clutch adjusting cover
will expose the adjusting set screw and lock nut.
Loosen the lock nut, rotate the set screw in until
it lightly seats against the clutch push rod that works
with the set screw to operate the clutch. Back the
set screw out % turn and tighten the lock nut.
This adjustment must be checked because heat and
clutch wear will affect this free play, possibly enough
to cause incomplete clutch operation.

Note:

The clutch cable requires periodic lubrication to
prevent the cable stands from rusting or hanging
up in the casing. First, disconnect the cable from
the clutch lever by screwing the adjuster all the
way back to the cable casing. This will provide
enough free play in the cable for you to slip the
cable out of the lever holder through the slot in
the lock nut, adjuster and holder. Hold the cable
upright and allow several drops of lubricant to flow
down the cable. Hold the cable upright for several
minutes to permit complete lubrication.

If the cable needs to be replaced, then perform
the steps above and disconnect the cable at the
lever. Next, disconnect the cable at the engine.
Begin by taking off the rear crankcase cover (L)
that houses the clutch actuating mechanism (left
side of the engine). Looking at the inside of this
cover, you will see the clutch actuating arm. Push
the arm up and lift the cable end off. Removing
the old cable and hooking up the new one will take
but a few moments.

f) Perform steps c) through e) on the other cylinder.

25
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5.

Air Filter Element Cleaning

One paper element air filter is used to filter the incoming
air for both carburetors. It must be removed and
cleaned after 1,000 miles (initially) and thereafter every
month or 2,000 miles. The seat must be opened to
gain access to the air cleaner case. Remove the cleaner
case cap and pull out the element set-spring and cleaner
case cap 2. Do not clean air filter with any type of
solvent. It is made of paper and must be kept dry.
High pressure air will remove most of the dust and
grit. If the contamination adheres to the filter element,
use a soft brush to dislodge the particles and then
blow the filter clean with air applied to the inside
of the filter.

Carburetor Adjustment
To check whether both carburetors operate correctly,
measure the vacuum in each carburetor.




ENGINE DISASSEMBLY NOTES:

1) Keep all parts in separate sections to aid in reassembly,

2) All gaskets, cotter pins, O-rings and circlips, if damaged or worn, should be replaced.

3) Always use proper tools (as listed in the Tools Section) and proper repair techniques. A set of metric Allen wrenches
must be available for Allen head screws.

4) Clean all parts with solvent, and if any part has a drilled oil passage, blow out the passage with compressed air.

5) Tighten all nuts and bolts in proper rotation (in cases such as head nuts or case bolts) beginning with the larger bolts
(if any) and then going back and tightening the smaller bolts in the proper sequence.

6) Always check the torque specifications section for correct torque, and use a torque wrench,

7) After completing each section, check to make sure every procedure has been done properly and completely to avoid
having to go back and do it again.

8) Occasionally, after several hours of operation on a rebuilt engine, oil leaks will develop. This is caused by gasket
compression. Re-torque all bolts and nuts should this occur.

CAMSHAFT CASE COVER

Cover, cylinder head
Gasket ,head cover 1

Bolt

Bolt

Pipe,breather 1 (12-155)
Clip, pipe

Cover, air induction

Bolt

Bracket ,cover air induction

OCONOOONWN =
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Disassembly
Remove the 18 hexagon bolts from the camshaft case

cover.

Installation

Use a torque wrench for tightening the bolts. The bolts
should be tightened crosswise in steps.

Tightening Torque: 70 - 90 in-lbs (0.8 - 1.0 kg-m)

Note:
When installing the camshaft case cover, be sure to
use a new gasket. Thoroughly remove the dust and
oil from the contact surfaces of the camshaft case
cover and eamshaft case, and then install the case cover.




29

17
3]
¥ 3
o &
)
nX) — —
o T 0T < ¥ o
2@ o < < £ ) 5
> 33— £ - — - 0o — —_
g8 294 < OByt o . X F
2°5 000 & o oo.%no.r £ Q a)] <
s g g === T- ~E—-Z%oT 8 o 2 = 8
23 ETE - £- o3=-28££0c = 2 2r-Nxog
Ecs .2 >2, —0%=32< a - e, .58
8 %2223 S88 T s832 o o s 2233,
2 £ £ T T og O @ @ ) o w .8
EERTEE 2t SEY% . Eo52528 e 25223 005%
@ ©® ® 3 3L 000BEST O®EO0OTT OO 23=T008003 3%
OCOINMNaEadndO0aO0oVaEamdzZz=aoa=hzon=a<<<an O
©~ O NMMIWOWONDD O
TNOTLOrROIO - NRILOrRQIIIAATLENISS
©
Y
®

~ =2

/
i A
/L// \«/

Pey \Qﬁﬂ V-

_ N\\ A /\“.UL 9
T\
® @/.s Ql#,
NG \'.m,\
/// AR ,X

4% //\e\p

CAMSHAFT CASE




30

(overlap) CLOSE

INTAKE \ OPEN
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6. | o EXHAUST
~ OPEN

CLOSE
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Description

The camshaft case houses four rocker arms, four rocker
arm shafts and two cam shafts. One for intake and one
for exhaust. The Camshafts'are driven by a double-row
cam chain.

=VALVE TIMING=

The TX500A employs a 180°-phased crankshaft, and as
a result, the intake and exhaust valve timing in one cy-
linder is 180 out of phase from the other.

The intake valve opens 35° before top dead center and
closes 69° after bottom dead center, which means the
intake valve is held open 284°. The exhaust valve opens
64° before bottom dead center and closes 40° after top’
dead center. It remains open for a duration of 284°
At one point during cam rotation, both the intake and
the exhaust valves are open. This is called overlap.

Disassembly

Caution

When removing the camshafts from the camshaft case,
align the V'’ mark of the governor and the timing plate.
Otherwise, the camshaft will be forced to turn by the force
of the valve springs, and as a result, the shafts, caps, shaft
cap holding stud bolts and nuts may be damaged.

Step #1 to #3 below must be followed.

1. Remove the three 5-mm internal hexagon head bolts
holding the breaker cover to the crankcase cover (R).

2. Remove the blind plug (with 10-mm internal hexagon
head) using the 10-mm hexagonal wrench.
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3. Insert the 10-mm hexagonal wrench ({(the TX500A
special tool kit) into the plug hole, and align the
mark (the line on the left of the V' mark) on the
governor base with the mark (line) on the timing
plate attached to the crankcase cover.

.

4. Remove. the oil delivery line
The oil delivery line is located at the rear of the cylinder.
Disconnect it at the crankcase and at the camshaft
case where it is held in place by two banjo bolts.

5. Separate the double row cam chain

a) The double row cam chain connects the two cam-
shafts to the crankshaft through the drive gear and
cam chain sprocket assembly. The chain is “endless”
in that there is no master link to disassemble it,
other than the link riveted at the factory when the
chain was first installed. The rivet heads on this link
have punch marks and slots across the heads.

b) A cam chain link cutting-rivetting too! (the TX500A
Special Tool Kit) must be used to remove a selected
link. Place a rag between the camshaft sprockets
to prevent metal chips from falling into the cam
chain housing)
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)

c) Separate the chain link that was originally riveted
at the factory.

Caution

Attach a wire to the chain link on each side of the link
to be separated. Do this before separating the chain to
prevent the chain from dropping into the crankcase cover
(cam chain housing). After separating the chain, anchor
both retaining wires to prevent the chain from dropping.

6. Remove chain guide

The chain guide can easily be removed by lifting it.
There is a plug under the chain guide, and the plug
can be removed by prying it out with a slotted-head
screwdriver. Insert the 5-mm hexagonal wrench into
the plug hole, and remove bolt holding camshaft
case to the cylinder head.
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7. Remove the camshafts
When.removing camshafts, be sure that valves are closed,
and then loosen camshaft cap holding nuts. To check
whether valves are closed or not, see page 41.
Take care not to allow nuts and washers to fall into

cam chain housing.

8. Remove camshaft case.
First, remove the 10 camshaft case holding bolts using
the B-mm internal hexagonal wrench, and then remove
the eight nuts holding the camshaft case, cylinder head
and cylinder to crankcase using the 10-mm internal
hexagonal wrench,

Note:
If removal of the rocker arms is unnecessary, don't

remove rocker arm shaft holding bolts.

9. Remove rocker arms and rocker arm shafts.
To remove:

a. Remove rocker arm shaft holding bolts.

b. Remove plugs.




To remove

Set rocker arm shaft puller (in the TX750 special
tool kit) and withdraw rocker arm shaft.

It should slide out easily. Remove the rocker arm.
Repeat this procedure for each rocker assembly.

Inspection

Camshaft
1. Measuring camshaft cap clearance
a) As shown in the photo, place a plastigauge on

the journal bearing of the camshaft case, and place
camshaft on it. Don't rotate shaft with plastigauge
in place.
Install the cap, and tighten cap nuts with specified
torque (70-90 in.-lbs. or 0,8-1.0 kg-m). Then measure
crushed portion of the plastigauge.

If the clearance is 0.003" or more (0.08mm or more),
the journal bearing of the camshaft case, cap, or
camshaft is considered to be worn. For replacement,
take the following steps.

b) Measure outside diameter of camshaft journal usini
a micrometer. If outside diameter is 0.865'" or less

(21.97mm or less), replace camshaft together with

camshaft caps.

r
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c) Measure inside diameter of hole formed by cam-
shaft case and camshaft cap with an inside dial gauge.
If hole measures between 22.03~22.05mm (0.8673"~
0.8681'"), both camshaft case and camshaft cap are in
good condition. But if more than 22.05mm (0.8681"), they
should be replaced as an assembly.

2. Measuring thrust clearance between the camshaft end
(thrust stopper) and camshaft case.
Firmly push camshaft toward cam chain side of cam-
shaft case (on right side of engine), and measure gap
between the left end of camshaft and camshaft case
with a feeler gauge.
If gap measures 0.0157'" (0.4mm) or more (standard is
0.0059"" (0.15mm), it is advisable to replace camshaft
case or uneven wear will be caused on camshaft sprocket *
or cam chain '

3. Measuring cam lift
Using a micrometer, measure the A’ diameter from
.- the base circle to the cam lobe, and measure the
"B’ diameter. The cam lift (C) will be A minus B.
For standard value and minimum limit, see table .

TR o
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I

T

s

C B
A
Base circle
—
. Bﬁ'
"A" diameter “B'" diameter Cam Lift
Standard Valve | Wear Limit | Standard Valve | Wear Limit (C)
INTAKE 34.07 +0.05 33.92 28.24 £0.05 28.09 6.07
EXHAUST | 34.11+0.05 33.96 28.29+ 0.05 28.14 6.11
4. Measuring camshaft for bends
o~ Support camshaft by placing two V-blocks under the
/ \ ) journals at both ends, and measure deflection of cam-
® J shaft at center journal. If deflection measures 0.0039
T in or more (0.Tmm or more), replace camshaft.
] h1
|-

////»‘;(/////////////////////////////////////

V-block

V-block

5. Chain Damper - Inspection and Replacement
If chain damper, located between cam chain sprockets
mounted on camshaft, is worn, fatigued, or almost
broken, it should be replaced. It can be removed by
simply cutting it,
Before installing a new damper, grease it. Take care
not to damage it with teeth of the sprockets.




CHAIN GUIDE

If contact surface of cam chain guide is found exces-
sively worn it should be replaced. If spaced ridges are
worn lengthwise, cam chain is loose or camshaft is loose

axially.

ROCKER ARMS, ROCKER ARM SHAFTS

a. The rocker arm usually wears at two spots: (1) at
rocker arm shaft hole where it rubs against rocker
arm shaft, and (2) at cam lobe contact surface.

b. Check cam lobe contacting surface of rocker arm for
grooved wear on the surface, for deep and obvious
scratches, flaking of hardened surface, or a blue dis-
coloration of the metal (obvious evidence of too much
heat). Check mating cam lobes in same manner.

c. If any grooved wear is readily apparent, replace rocker
arm. Do not try to repair the surface by cleaning
with an oil stone or emery cloth as this will change
the curvature of the follower and thereby the rate of
valve opening.

d. Measure the rocker arm shaft hole in rocker arm,

Standard size is 0.4724"12;?0071”(12,0fg'°'°mm.)

37
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—0.006

e. Rocker arm shaft diameter mea; —0017™m

when new.
The shaft has been hardened and it should not wear
excessively. If a groove has developed in its surface
that can be felt, or if it shows a blue discoloration,
then the shaft should be replaced and the lubrication
(pump and passages) checked.

f. Standard clearance between rocker arm shaft and hole
should be 0.006mm. If measurement shows more than
0.035mm clearance, replace either or both parts as
necessary.

Installation and Adjustments
1. Install the rocker arms and rocker arm shafts in the
camshaft case.

a) When installing rocker arm shafts, the rocker arm
shaft puller bolt (in TX750 special tool kit) should
be used. It is necessary to slowly push rocker arm
shaft into camshaft case so that the groove cut

around rocker arm shaft to hold it in place is alighed
with the rocker arm shaft holding bolt hole,
(See illustration.)

b) Install rocker arm shaft holding bolt.

Tightening Torque: 90 - 110in-lbs (1.0-1.2 kg-m)
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c) Replace O-ring with a new one. Grease it before
installing, and install plug.

2. Loosen tensioner holding nut (13-mm acern nut) attach-
ed to right side of cylinder, and fully push down tensioner
roller sprocket assembly. Then push tensioner roller
sprocket assembly holding bolt, and tighten nut.

3. Replace the gasket with a new one, and thoroughly
clean cylinder head and camshaft case sealing surfaces
with a dry, clean cloth.

Tightening sequence of bolts and nuts
4. Install the two dowel pins on the cylinder head, pass
cam chain through camshaft case, and install camshaft
case on cylinder head.

Note:
The ten nuts and two bolts should be tightened
specified order and with specified torque.
When installing cylinder and cylinder head, be sure to
tighten the three M8 bolts in specified order and
specified torque. (See page 166.)
Tightening Torque:
M10 330-360 in-lbs (3.7-4.0 kg-m)
M6 90-110 in-lbs (1.0-1.2 kg-m)
M8 180-210 in-lbs (2.0-2.3 kg-m)
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5 Before starting valve clearance adjustment, loosen valve
adjusting screw lock nuts (10-mm).

6. Install camshafts in the case.
a) Plug one of the two oil holes in center journal of

the camshaft, and feed oil into other oil hole. Then
make sure that the oil runs out of oil holes on
both sides. If not, oil holes are clogged. Sparingly
oil the journals at three places.

Install the camshafts. There are two camshafts, one

b)

for intake valves and the other for exhaust valves.

Be sure to install on the proper sides.

Note: Camshafts are marked IN-EX.

Next, install camshaft caps, and fasten them with

lock washers and nuts. The lock washers should be

replaced with new ones, and the nuts should be

tightened with specified torque.

Tightening Torque: 70-90 in-lbs (0.8-1.0 kg-m)
Notes:

1) Note that thrust stoppers at the ends of intake and

exhaust cam shafts are covered with breather plates.
The breather plates must be so installed that the
gap between the plate and camshaft cap will be
as small as possible.

-




2) If a new stud bolt has to be used because of breakage,
coat threaded portion with Locktite, and tighten
it by means of double nuts and with specified
torque.

Tightening Torque: 70-90 in-lbs (0.8-1.0 kg-m)

7. Make sure camshaft can be turned slightly by hand.
If it is too tight, bearings may seize.

8. Replace plug under chain guide, and install chain guide
in camshaft case.

9. Set valve timing correctly, and connect cam chain by

a new joint link. ’

a) Using the 10-mm hexagonal wrench, turn crankshaft
clockwise to align the V'’ mark on governor plate
with mark on timing plate attached to crankcase
cover (R).

b) Then set both intake and exhaust camshafts so that
the dot (o) on each camshaft is in line with the
arrow mark on the camshaft cap.
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c) Pull the cam chain tight on the intake side, and
place it around sprockets. It is necessary to keep
tensioner sprocket forced down; otherwise, the
operation will be difficult.

d) Join the chain by installing and riveting a new
chain link. Always use a new link each time the
chain is reconnected. (Use a cam chain link cutting-
riveting tool, not'a hammer and punch, to mush-
room rivet ends). Make sure the center link plates are
installed.

10. Insert the 10-mm hexagonal wrench into hole in contact
breaker housing, and turn crankshaft clockwise so that
the T (top dead center) mark for the right-hand
("’R") cylinder on governor plate is aligned with mark
on timing plate.




< 11. a) Loosen cam chain tensioner holding nut using the
> 13-mm socket wrenech. This sets chain tensioner
spring free, thus making the chain taut.

(Whether cam chain tensioner is set free or not
can easily be checked. When tensioner nut is loosened,

7 a click can be heard.)

b) Then tighten tensioner nut.

12. Replace copper washers with new ones, and install

oil delivery line.
Tightening torque for banjo bolt:
180-200 in-lbs (2.0-2.2 kg-m)

13. Adjust valve clearance properly by using feeler gauges
(0.15mm and 0.20mm), 3-mm hexagonal wrench, and
10-mm off-set wrench. For this operation, the engine

should be cold.
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a) Turn crankshaft clockwise using the 10-mm hexagonal
wrench so that cam base circle faces contacting
surface of rocker arm.

b) Adjust clearance between adjusting screw and valve
stem end by turning adjusting screws in and out
with the 3-mm hexagonal wrench. For correct
clearance, use feeler gauges.

When correct clearance is obtained, tighten lock nut
with specified torque while holding adjusting screw
with the 3-mm hexagonal wrench.

Tightening Torque 110-140 in-lbs (1.2-1.5 kg-m)

Intake valve clearance 0.15 mm

Exhaust valve clearance 0.20 mm . '

Note:
The valve clearance must be measured at “‘a’. After
the adjustment, oil valve stem end. Repeat this proce-
dure for each of the other valves.

14. Replace copper wahser with a new one, and tighten plug
(with @ 10-mm internal hexagonal head socket) with
specified torque. Then install breaker cover.

Tightening Torque: M10 270- 310 in-lbs (3 - 3.5 kg-m)
" M6 60 -80 in-lbs (0.7 - 0.9 kg-m)

Note:
If copper washer is scratched or plug is not fully

tightened, oil may leak through the hole into contact

breaker.

Therefore, whenever the plug is re-installed, the copper )
washer must be replaced with a new one, and the '
plug must be tightened with specified torque.




CYLINDER HEAD

Description

The TXB00A twin-cylinder engine has eight valves; there
are two intake and two exhaust valves for each cylinder.
This means that the total area of valve opening is larger.
To operate the eight valves, double overhead camshafts
are used. The TX500 engine is built for high speed riding.
To allow for use of non-leaded gasoline, the valve seats
are made of a sintered titanium alloy. To reduce contact
pressure of the rocker arms on the valve stems, variable-
rate valve springs are used. Thus, spring load has been
decreased and wear on contacting surfaces of the moving
parts will be minimized. Despite the reduced spring load,
variable-rate springs eliminate surging or bouncing of the
valves at high speed operation.

In addition, spark plugs are positioned in the centers of
the cylinders, allowing the fuel in the cylinders to be
completely burned, resulting in cleaner exhaust gases.

Disassembly
1. Remove camshaft case (See page 33.)

2. Remove the one bolt and two nuts holding the right
side of the cylinder head to the cylinder, using the
6-mm hexagonal socket wrench, and remove ‘cylinder
head assembly by lifting it vertically.
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Large pitch

” Small pitch

Faces
downward

3. Using the valve spring compressor (in TX750 special
tool kit), compress the valve spring, and remove two
keepers, the spring retainer, two valve springs and
one valve spring seat.

Note: _
The keepers are held inside the spring retainer.
To remove or install the keepers, it is advisable to

use tweezers.

Installation
1. Insert valves into valve guides, and install valve spring

seat, inner spring, outer spring, and retainer, in that
order. Then, install the two keepers using a valve
spring compressor.

Caution:

In order to prevent valve surge and to increase engine rpm, a

progressively-wound spring is used. Be sure that the smaller

pitch side is placed downward during installation.

* |f the spring is installed upside down, either the spring or
valve may break. Also, engine rpm may decrease.

2. Replace cylinder head gasket, and temporarily tighten
the three bolts holding the cylinder head to the cy-

linder. These three bolts must be fully tightened after

camshaft case mounting bolts are tightened with correct
torque. Specified tightening torque for the three bolts
is 180-210 in-lbs (2.0-2.3 kg-m). :




Inspection

DECARBONIZATION (Cylinder head and com-
ponents)

Carbon deposits build up in the combustion chambers,
on the valves, and in the exhaust ports. Thoroughly
clean all parts with a blunt scraper, then wash in solvent
and dry with compressed air. The parts can then be
examined and measured for wear.

VALVE AND VALVE GUIDE
1. Measuring the clearance between the valve stem and
the valve guide.
a) Insert valve stem into valve guide, and set dial
gauge (with a handspike) as shown in the photo.

b) Hold the valve head, and travel it in the direction
of the Y axis or the X axis so that a 30-mm gap
is allowed between the valve head and the valve
seat. With the valve head in this position, measure
the clearance between the valve stem and the valve
guide. If it measures IN0.003in. (0.08mm) EX
0.004 in. (0.1mm) or more, replace to valve

and the valve guide as an assembly.

2. Measuring the valve stem
Using an outside micrometer, measure the outside dia-
meter at three places. If it measures 0.2163in. (5.495

mm) or less, replace the valve with a new one.
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Note:
In most cases, the valve stem tends to wear as shown
in broken-lines.

3. Measuring run-out of a valve stem
As shown in the photo, set V-blocks and dial gauge
on surface plate, and place valve on the V-blocks.
Hold valve lightly with one hand, and turn it slowly
with the other hand. If dial reading is 0.02mm or
more, replace the valve with a new one.

VALVE SPECIFICATION:

Original Clearance | Replacement Clearance

. +0.040
Valve Guide ID 5.5mm+0_030

Intake 0.020 — 0.045mm 0.100mm

+0.010
Valve Stem OD 5.5mm_o'005

. _40.040
Valve Guide ID 5.5mm+0.03O

Exhaust 0.005 0.035 — 0.060mm 0.120mm
Valve Stem OD 5.5mm:0'020

4. Measuring inside diameter of the valve guide
The inside diameter must be measured with a ball
gauge. Measure at each end and in the center of
drilled passage. Compare this measurement, using the
largest measurement of these spots, with factory speci-
fications listed in Valve Description. |f this measurement
exceeds the maximum tolerance, replace guide.




VALVE SPRING SP

Valve guide — Removal and Installation

a) The valve guide is replaceable. It is held in the cylinder
head by an interference fit of approximately 0.04mm
(0.0015"). To ease guide removal and re-installation,

and to maintain correct interference fit, heat head
to 200 - 400° Farenheit. If possible, use an oven
to avoid any possibility of head warpage due to un-
even heating.

b) Use appropriate shouldered drift punch (Special Tools
Kit) to drive the old guide out and the new guide in.

Note:
When replacing valve guide or valve, both valve guide
and valve stem must be coated with molybdenum
bisulfide in order to prevent valve stem from seizing.

VALVE SPRINGS

The TX500 engine uses one inner and one outer valve
spring of different sizes to prevent valve float or surging.
The chart below shows basic value characteristics.

ECIFICATION CHART

OUTER INNER
Direction of Winding Right Hand Left Hand
Total Windings 55 9.0
Free Length 39.0mm 38.2mm
Installed Length (Valve Closed) 35.0mm 31.0mm
Installed Pressure 7.4 £0.7 kg 3.65+ 0.26 kg
*Compressed Length (Valve Oqen) 27.5mm 23.5mm
Compressed Pressure 30.7 £2.16kg 89+ 0:63kg
- *Measured with collar

All measurements + three percent

1. Measuring valve spring free length
Even though the spring is constructed of durable spring
steel, it gradually loses some of its tension. This is
evidenced one way by a gradual shortening free length.
Use a vernier caliper to measure spring free length.
If free length of any spring has reduced more than
2mm (0.080") from its specification, replace it.
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2.

Measuring spring constant.

Another symptom of a fatigued spring is insufficient
spring pressure when compressed. 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 com-
pressed length with valve closed (all spring specifications
can be found in previous section-Valve Springs) then
to the length with the valve open. Note poundage
indicated on scale at each setting. This procedure must
be performed on outer springs, then inner springs.

Grinding the valve seat

a)

The valve seat is subject to severe wear similar to the
valve face. Whenever valve face is resurfaced, the valve
seat should also be resurfaced at a 45° angle. In
addition, if a new valve guide has been installed (with-
out any valve repair), the valve seat should be checked
to guarantee complete sealing between valve face and
seat.

Caution

b

c)

If valve seat is obviously pitted or worn, it should
be cleaned with a valve seat cutter. Use 45° cutter,
and keep an even downward Pressure to prevent chatter
marks when twisting cutter. See following page.

Measure valve seat width. Apply mechanic’s blueing
dye (such as Dykem) to valve face, apply a very small
amount of fine grinding compound around surface of
valve seat, insert valve into position, and spin valve
quickly back and forth. Lift valve, clean off all grind-
ing compound, and check valve seat width. The valve
seat will have removed the blueing wherever it con-
tacted valve face.

Measure the seat width with vernier calipers. It should
measure approximately 1.0 + 0.1mm. Also, the seat
should be uniform in contact area. If valve seat width
varies, or if pits still exist, then continue to cut with
45° cutter. Remove just enough material to achieve
a satisfactory seat.

If the valve seat is uniform around perimeter of valve
face, but is too wide or not centered on valve face,
it must be altered. Use either 45° or 15° cutters

.to correct improper seat location in the manner des-

cribed on following page.

Standard Width

Seat Width | 1.0 0.1Tmm




(A) If valve face shows that valve seat is centered on
valve face, but is too wide, then lightly use 15°
cutter to  reduce the seat width to 1.0+0.1mm.

(B) If seat is in the middle of valve face, but is too
narrow, use the 45° cutter until the width equals

1.0+0.1Tmm.,
(C) If seat is too narrow, and very near the valve
B margin, then first use the 45° and flat cutters to

get the correct seat width.

(D) If seat is too narfow and very near the bottom
edge of valve face, first use the 15° cutter and
then the 45° cutter.

Lapping the valve/valve seat assembly

a) The .valve/valve seat assembly should be lapped if, (1)
neither the seat nor the valve face are severely worn,
or (2) if the valve face and valve seat have been
resurfaced and now require a final light grinding op-
eration for perfect sealing.

b) Apply a small amount of coarse lapping compound
to valve face. Insert valve into the head. Rotate valve
until there is a burnished spot all the way around
valve face. Clean off the coarse compound, then follow
the same procedure with fine compoUnd. Continue
lapping until valve face shows a complete and smooth
surface all the way around. Clean off all compound
material. Apply blueing dye to valve face and rotate
valve face for full seat contact which is indicated

« by a shiny surface all around valve face where the

blueing has been rubbed away.

CYLINDER, PISTON and CAM CHAIN
TENSIONER

Description

Cylinder

Being made of aluminum, this cylinder with cast iron
sleeves installed, is superior in wear proof and radi-
ation. As a structual feature, cam chain channel is
fixed at the right-handside of the cylinder, air passages
for cooling are located between the right and left
cylinders and between the left hand-side cylinder and
cam chain channel, and large radiating fins are fixed
(in order to have a large radiating area or to have a
large area of contact with the air) in order to increase
effectiveness of even radiation.

51



52

Piston

The piston crown is flat. |t also has four relief areas
for valve head clearance during engine operation. The
relief areas are unequal in size since the intake valves are
larger than the exhaust. An arrow is stamped on the
crown to indicate piston position for installation. The
piston must be installed with the arrow pointing forward.

Oil drain holes have been drilled in the oil scraper ring
groove, and in the piston wall just beneath the bottom
groove. This provides an escape path for oil scraped off
the cylinder wall. It also provides a path for lubrication
of the piston pin and bushing.

PISTON RING, TENSIONER

Disassembly
1. Remove camshaft case. (See page 33)

2. Remove cylinder head assembly. (See page 45)

3. Remove cylinder-crankcase mount bolt on the cam
chain channel.

4. Kemove cylinder by tapping it with a soft hammer.
Care should be taken not to break fins,

5. Remove outer circlip from each piston. Support piston
by hand and push out piston pin using a soft drift
pin (do not use a hammer). Lift piston off and set
it to one side with piston pin.
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Note:
Each piston must be marked as to which cylinder
it came from to ensure identical match-up during re-
installation. Lightly inseribe an "L’ inside left piston
skirt and an ““R" inside right piston skirt.

5. Remove piston rings from the piston.
Push apart piston ring ends with both thumbs so that
ring can be slipped out of the groove on the other
side with the index fingers.
Avoid opening ring ends too wide, or ring may be
broken. The top ring should be removed first.

6. Using the 13-mm socket wrench and a slotted-head
screwdriver, remove cam chain tensioner assembly and

cam chain guide.
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Inspection

Cylinder

CYLINDER BORE MEASUREMENT and
REPAIR PROCEDURES

a)

b)

c)

d)

Constant friction between the bore and piston, plus
microscopic particles of contamination that enter
through the intake, cause a gradual wear of the bore.
This wear can be detected by measuring various points
in the bore and comparing these measurements against
standard specifications,

This drawing shows the places to take bore measure-
ments with a cylinder measuring gauge.

Subtract the bottom bore measurement from the top
bore measurement. The difference between these two
dimensions is called the cylinder “taper”’. Check to
see if the amount of taper is still within specified
limits.

Standard | Wear Limit

Cylinder Bore (mm) 73.0 73,1

Cylinder Taper (mm) 0.008 0.05

The bore might be lightly damaged with scratches or
nicks. Run a hone through the bore a few times to see
if this removes the blemishes. If these scratches are
too severe, a hone cannot remove them, and a cylinder
rebore would be necessary. Pistons are available in
several oversizes.

Note:

e)

The hone should be used in a low rpm drill and the hone
should be moved through the entire bore at an even
speed. This should result in a “cross-hatch’ pattern
which aids ring seating.

If the cylinder has been in use for many miles, a ridge
may form at the upper edge of the bore. This is mostly
carbon. Normally this ridge can be removed by scraping
with a soft scraper (to prevent damage to the bore).
This ridge is automatically removed when cylinder is
bored. Care should be taken that the ridge is com-
pletely removed if the cylinder is just to be honed.
If scraping does not remove the ridge, previous to
honing, a ridge reamer must be used to finish removing
the ridge (reamer is commercially available).
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Piston

PISTON DIA. MEASUREMENT and
WEAR CHECK

a) First, check piston for cracked or broken sections,
including the crown, ring lands, and skirt. Also check
piston crown for possible metal disintegration due to
excessive heat in the combustion chamber.
If severe score marks are found on the skirt, this can be
attributed to insufficient lubrication sometime during
engine operation or improper clearance. If these marks
can be removed with a fine emery cloth the piston can
be used again.
c) All of the above wear conditions may require piston
replacement (except as noted). If a defective piston is
re-installed, the engine will not perform satisfactorily
and premature engine failure may occur.
Check for additional wear by measuring piston diameter
10 mm (2/5")7from the bottom of skirt and at right
angles to piston pin holes., Piston standard size is 73
mm,
e) Standard piston wear usually does not exceed 0.05 mm.
This measurement is important when determining
piston-to-cylinder clearance.

b

-~

d

“’Piston Clearance”’
a) Piston-to-bore clearance is the difference between mini- .
mum cylinder bore measurement and maximum piston

diameter. Standard clearance is .050 - .055 mm (.0020"

- .0022'"). |f measurements prove that the clearance

equals 0.15 mm or more, it is excessive, and one of two

corrective measures must be taken to bring the clearance

back within tolerances.

If cylinder taper is within tolerances, and if the cylinder

) can be cleaned up by honing, then obtain a larger size
. standard piston that is large enough to obtain the cor-

rect clearance. '

b

-

c) Bore and hone out the cylinder to the size of a first
oversize piston, plus the correct clearance.

d) How to Calculate Standard Size Piston-to-Cylinder
Clearance from Stamped Numbers
Nominal piston standard size is slightly less than 73mm.
The number stamped on the piston crown is the actual
undersize. (The 72 is dropped.)

Example:

.956 on crown really means 72.956 mm piston diameter,
or .044 mm undersize.

Cylinder standard bore size is marked in large numbers on
the very bottom of the cylinder. It equals 73 mm PLUS the
amount marked. s
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Blue discoloration.

Example:

.007 marked on cylinder really means 73.007 mm cylinder
bore, or .007 mm oversize.

If the above piston is used with this cylinder, total clear-
ance would be .051 mm (.0020").

Example:
73.007 (Cylinder)
72.956 (Piston)
.051 (Clearance)

Clearance Piston Ring Grooves

Carbon and varnish gradually build up in the ring grooves.
Remove the rings and use the blunt end of a discarded
ring to clean all carbon from the grooves. Check to make
sure the oil relief holes are not blecked.

Piston Pin )

a) The piston pin oscillates in a bushing. Check the piston
pin wear. If any exist, replace the pin or connecting
rod. However, a dull finish at the center section of the
pin may be noticed. It is normal operating wear and
does not indicate a defective pin (unless this dull surface
is pitted).

b) Check the pin for blue discoloration. This discoloration
is caused by heat and is an indication of inadequate
lubrication. The pin should be replaced and the lubri-
cation system checked.

Caution
Whenever the piston pin is replaced, check the con:
necting rod small end for wear which might require rod
replacement.

Piston Rings

a) All three rings experience the same type of wear. Any
check applied to one ring can be used also to test the
others.

b) Before checking for wear, clean all carbon from the ring
surface. This insures an accurate wear check.

c) Check for gaps between the ring contacting edge and
the cylinder wall. Push the ring into the bore (with an
inverted piston to make sure it is not cocked). Slip a
piece of white paper beneath the cylinder bore (for
visual contrast) and check the outer perimeter for visible
gaps between the ring and the cylinder wall.

d) With the ring still positioned in the bore, check end gap
clearance with a feeler gauge. Standard specifications
and maximum wear limits are listed following page.
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Note:
The end gap on the expander spacer of the oil control

ring is unmeasurable. If the oil control ring rail show
excessive gap, all three components should be replaced.

Standard Gap (mm) | Wear Limit
Compression Ring 0.2-0.4 0.8
Wiper Ring 0.2-0.4 0.8
Oil Control (Rails) 0.2-0.9 1.3

e) Piston ring/ring groove fit must have correct clearance.
If the piston and ring have already been used in the
engine, the ring must be removed, the ring groove clean-
ed of carbon, and then the ring should be re-installed.
Use a feeler gauge to measure the gap between the ring
and the land. The standard tolerance is 0.04mm (.0016"’)
to 0.15mm (.0032"). The wear limit is 0.08mm (.006"").
The second standard tolerance is 0.03mm (0.0012")
to 0.07mm (0.0028"). ~

Note:
There must be no side gap clearance at all on the oil
control ring. If any clearance exists, the expander spacer
has become fatigued. Replace the ring. : =
f) If any of the previous three wear checks prove any of
the rings to be worn beyond acceptable tolerances.
REPLACE THE ENTIRE SET.

Caution
Whether the rings are new or used, they must always
be checked for correct ring end gap clearances. This
applies to all three piston rings.

Piston ring (standard and oversize) identification
Code

a) The oversize top and middle ring sizes are stamped on
top of the ring.
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NO Good

b) All three pieces of the bottom (oil control) ring are
colorcoded to identify sizes. The color marks are paint-
ed on the ring, 180 opposite the end gap.

SIZE COLOR CODE

Oversize 1st 25 (0.25mm) Blue (2 marks)
2nd | 50 (0.50mm) Red (1 marks)

CHAIN TENSIONER AND CHAIN GUIDE

By turning the sprockets with the fingers, check them for
smooth rotation. Also check the sprocket teeth for de-
formation (see the illustration). Check the spring for
fatigue and smooth return.

Check the chain guides for wear resulting from contact
with the chain.

CHAIN TENSIONER AND PISTON RING

Installation

1) Install the cam chain tensioner and chain guides on
the cylinder block. '
After temporarily tightening tensioner mounting nuts,
push tensioner sprockets down so that tensioner spring
is compressed. Then turn in the nut until tight.

2) Piston ring installation is basically a reversal of the
removal process, except for the bottom (oil control)
ring.

a. Oil control ring installation (Installed first):

ii;‘r At

two identical rails and one expanding spacer. First,
- slip the spacer over the piston, and into the bottom
groove. Neither rail has a particular top side. So
install one rail into the bottom part of the groove
and then position the last rail, either side up, into
the top part of the groove. Finally, position the three
end gaps approximately 120° from each other.




FORWARD

MIDDLE RING

TOP RING

OlL RING

b. Middle and Top Ring Installation
Install the middle ring and top ring. Each ring is
stamped with an “‘R’* on one side that must face up
toward the piston crown when installed.

c. Spacing of All Ring End Gaps
All ring end gaps must be off-set from one another
to prevent the leakage of compression and oil,
Stagger their positions evenly around the perimeter
of the piston.

Note:
The oil control ring has three gaps. Use the top rails
gap to judge where the compression and wiper ring gaps
should be aligned.

3. Sparingly oil piston pin, insert it into a piston boss,
and connect the connecting rod to the piston pin.
Then install one piston pin circlip on each end of the
piston pin. To prevent anything from falling into the
crankcase, cover the crankcase with a cloth.

After installing, make sure that the circlip is snugly

fitted in the piston pin clip groove. Always use new .

circiips.
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4. Make sure crankcase and cylinder bottom matching
surfaces are clean, then install a new base gasket.

5. Oil the cylinder wall, piston and piston rings. Hold
piston rings with both hand. Then insert piston into .

~ the cylinder.

Caution
Before putting piston into the cylinder, make sure that
all ring end gaps are off-set 120° from one another.

KICK CRANK, CRANKCASE COVER (R)

Disassembly
1. Remove kick crank mounting bolt, and remove kick

assembly
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2. Remove the three breaker cover holding bolts, using the
5-mm hexagonal wrench, and remove breaker cover.

3. Using a slotted-head screwdriver, remove the two break-
er base holding screws, and remove breaker assembly.

4. Remove the 10-mm nut, spring washer and plain washer,
and pull off spark advance assembly with cam (gover-
nor assembly) from breaker shaft.

Caution
The crankcase cover can be removed without removing:
timing plate from crankcase cover. On the TXSOOA;
the mark on the timing plate is used for ignition timing
adjustment, and therefore, readjustment is nece:
should timing plate be removed.
For details of ignition timing adjustment, see “Setting
the Ignition Timing” on page 1562 .

5. Remove the 12 crankcase cover (R) holding bolts using
5mm hexagonal wrench, and remove crankcase cover
(R). Light tapping with a soft hammer may be required to
loosen cover. Never pry cover off as gasket surfaces will
be damaged.
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Installation
1. Thoroughly clean the sealing surfaces of the crankcase

and crankcase cover. Replace gasket with a new one.
The crankcase has two locating pins. Make sure these
pins are in place.

2. Sparingly grease the lips of crankcase cover oil seals,
and install crankcase cover on crankcase.

Tightening torque: 7090 in-lbs (0.8-1.0 kg-m)

3. Install spark advance assembly and contact breaker
assembly, and install breaker cover.

Tightening torque: 70-90 in-lbs (0.8-1.0 kg-m)

4, Mount kick crank assembly on kick crankshaft. The
kick crank”must be positioned almost at right angles
to ground. If it is impossible because of the serration,
the kick crank should be so positioned that it slightly
leans over to the front side of the engine.
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CLUTCH

Description

This clutch consists of 8 friction plates, and 7 eccentric clutch plates as a countermeasure for the noise of clutch,
using the wet type multi-disc and the inner-push type. In this section, particular care should be taken in assembl-
ing the eccentric clutch plates and inserting them into clutch boss..

Disassembly
1. Remove all six clutch spring screws and pull off pressure

plate.

Note:
Loosen the screws in easy stages using a cross pattern.

¥

2. Pull out the push crown, the ball directly behind the

push crown, and the push rod behind the ball.
The push rod is most easily removed from the other

end of the main shaft.

3. Hold the clutch unit with the holding tool (in the
Special Tool Kit), and unscrew the clutch boss 29mm
lock nut.

Note:
When removing the cam chain sprocket assembly, break-
er shaft assembly and drive gear, bend the lock washer
flat, and loosen the drive gear mounting bolt using the
10mm hexagonal wrench.




4. Slide out the clutch boss and clutch plates. Behind
the boss are two thrust wahsers with flat thrust bear-
ings in between. Remove these parts.

—— Align the projection with the
center of cut-away of the
first clutch plate.

1
# Ist

The centers of cut-aways of 7th 2nd

other clutch plates must be

off-set approximately 50°
, from one another. _

6th 3rd .
5th 4th
#3

5. The clutch housing with the pump drive gear is now
free. After pulling housing off, slide off clutch bushing
spacer and thrust plate behind spacer. To remove thrust
plate, the pump idle gear must be removed.

Inspection

1. Measuring free length of clutch springs.
Measure spring free length with vernier caliper. If stan-
dard length has shortened by 1mm (0.04”) or more,
replace spring. '

STANDARD FREE LENGTH: 42.8mm (1.68")
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2. Measuring thickness of friction plates.
Standard thickness is 3.0mm (0.118"”). If wear has
decreased the thickness to 2.8mm (0.112") replace the
plate (measure at two or three points).

3. Measuring clutch plate warpage.

a) These plates must be flat. Lay each one on a surface
plate and check both inner and outer edges for signs
of “dishing”” (a bow in plate surface). Replace plate
if warpage exists.

b) Run a feeler gauge around the inner and outer
edges. Replace any plate that is warpped sufficiently
to permit a 0.2mm (0.008") feeler gauge to slide
under either edge.

4, Measuring bend of push rod.
Roll the push rod over a surface plate, and measure
the bend with a feeler gauge. If it measuggysi‘rﬁ' re
than 0.2mm (0.008"), or if deep grooves have been
worn in the rod, replace it.
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Instaliation

For assembly, reverse the procedure for disassembly, pay-

ing attention to the following points.

a. Take care that washers and other small parts are
installed in place. That is, don’t forget to install a
thrust washer on the other side of the pump |idle: gear
(when viewed from the crankcase side), a thrust washer
on the otner side of the clutch boss, and a thrust washer
and a Belleville spring washer under the lock nut holding
the clutch housing and the clutch boss.

Note:
Be sure to install the Belleville spring washer so that
it faces in the direction as illustrated.

b. The clutch boss mounting bolt must be torqued to
700 - 800 in-lbs (8.5 - 9.0 kg-m). ‘

c. In order to reduce noise caused by the clutch plates
‘;Align the projection with the and clutch boss, each clutch plate is cut away at part

> center of cut-away of the of the edge # 1. This permits the clutch plate to be
first clutch plate. thrown outward only in one direction by centrifugal
force. Align one of the plate cutaways so that it is
centered as shown in #2 with the arrow on the hub.
Install a friction plate. Next install a clutch plate 4
notches off from the position of the 1st clutch plate.
# 3 continue this procedure in a clock-wise direction
until all clutch plates are installed.

#1
Ist
The centers of cut-aways of
other clutch plates must be 7th 2nd
off-set approximately 50°
from one another. \
6th 3rd
5th 4th

#3
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d. The push rod must be sparingly greased and inserted
into position from the left side of the crankcase. When
it is inserted, the push rod seal lip is twisted by the
A portion as illustrated of the push rod, and therefore,
it is necessary to make sure that the lip is twisted
back as shown in illustrated.

Push rod oilseal

Crank case cover (L) Transmission

A" B A"
~ [\/ ‘ Clutch
. W

Push rod Steel ball

Note:

The primary drive gear is held to the crankshaft by

the drive gear mounting bolt, lock washer, and claw

washer, together with cam chain sprocket assembly

drive gear. To remove primary drive gear, the breaker

shaft bracket must be removed. For the procedure for
_ disassembly and assembly, refer to page 69.

e. If either primary drive gear or primary driven gear is
replaced with. a new one, it is necessary to properly
adjust gear backlash. For adjustment and proper back-
lash, refer to ‘‘Backlash Adjustment’’.

KICK MECHANISM

Disassembly
1. Remove kick spring cover and, using combination pliers,
unhook kick spring from crankcase.
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2. Remove kick shaft assembly by pulling toward you.

Installation Note P .
The kick clip is set in place by the spring guide. Therefore,

the kick shaft assembly must be installed so that the

spring guide projection must completely fit in the crank-

case. :

IGNITION AND CAM CHAIN TIMING
MECHANISM f

Description
The ignition and camshaft timing is determined by the
crankshaft RPM and the relationship between the timing
gears. The crankshaft RPM is transmitted to the cam chain
sprocket assembly through the drive gear which is 'keyed
Cam chain tensioner to the crankshaft. The cam chain sprocket assembly, driven
sprocket by the crankshaft, is meshed with the contact breaker
shaft assembly.
Cam chain sprocket The intake and exhgust valv_es are timed to open and close
by the camshaft which is driven by the crankshaft through
the drive gear, cam chain and cam chain sprocket. If the
timing between these gears is incorrectly set, the engine
will fail to start. This section deals with the assembly pro-
cedure of timing gears. .

Camshaft sprocket

Idle sprocket

Match marks

Driven gear

Match marks Contact breaker gear

Drive gear —
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Disassembly Wl
1. Remove the three 13mm bolts, and remove the breaker
shaft bracket by pulling toward you.

2. Remove the cam chain sprocket assembly. Note that
a washer is mounted on each side of the assembly.

3. Pull out the cam chain.

4. Bend the lock washer straight with a chisel, and re-
move the internal hexagon head bolt using the 10mm
Allen wrench. Then remove the claw washer and cam
chain sprocket assembly drive gear.

Note: .
It is advisable that the internal hexagon head bolt
(drive gear mounting bolt) be loosened when the clutch
boss mounting bolt is loosened.
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5. Pull the breaker shaft assembly toward you, and re-
move.

6. Pull the primary drive gear toward you, and remove.
Don’t forget to remove the square key at the same. .
time. If it is difficult to remove the primary drive

gear, use a gear puller.

1. Align mark on drive gear with mark on cam chain
sprocket assembly, and install.
NOTE: If mark on breaker gear is aligned with mark
on crankcase, ignition will be correctly timed. |

Camshaft sprocket

) 2. Align mark on camshaft cap with locating hole in cam-
__Cam chain tensioner shaft. Perform this operation for both intake and ex-
sprocket haust sides.

3. Keeping cam chain tensicrier depressed with hut, place

Cam chain sprocket .
P chain around sprocket.

Idle sprocket

Match marks 4. Insert the 10-mm hexagonal wrench into hole in contact
breaker housing, and turn crankshaft clockwise so that
the ““T'" (top dead center) mark for the right-hand (“*R")
cylinder on governor plate is aligned with mark on timing
plate. =

Driven gear

Match marks Contact breaker gear

- 5. Tighten tensioner lock nut.

NOTE: If the cylinder head alone is disassembled and

reassembled, procedures #1 and #2 above are

) not required. Just align the V"' mark on gov-

- ernor base with timing plate. (See illustration
on page 149).
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Installation (Top End Removed)

1. Install a square key on the crankshaft, and install
primary drive gears.

2. Thread cam chain through the two holes in upper .
part the crankcase. ;

3. Align mark on drive gear with mark on cam chain
sprocket assembly (driven gear), and install this as-
sembly in the crankcase. It is advisable to align mark
on breaker gear with mark on crankcase at the same
time. All timing gears have now been correctly set.

Note:
Don’t forget to install one washer on each side of
cam chain sprocket assembly.
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4. Install the claw washer, lock washer and internal hex-
agon bolt on the crankshaft, and temporarily tighten
the bolt. (This bolt can be fully tightened after clutch
assembly is mounted.)

Tightening torque: 310—360 in-bs (3.5-4.0 kg-m)

5. Install breaker shaft bracket. In this operation, the
special washers must be correctly installed in order
to hold the two dowel pins in place.

Tightening torque: 130-220 in-lbs (1.5-2.0 kg-m)

Note on Installation

After steps #1 to #5. above, installation of the ignition
and cam chain timing mechanism is now complete.

If the punch marks on intake and exhaust camshafts are
aligned with arrow marks on camshaft cap, and the cam
chain is installed, the valve timing will be correctly set.
(Refer to page 70.)

As for ignition timing, just the fine adjustment is required,
because the ignition cam position is already determined
by a dowel pin pressfitted into breaker shaft. (Refer

to page 149.)

- ROUTE OF POWER FLOW FROM THE STARTER MOTOR

Description of Operation ’
As the starter button is depressed, the starter motor begins turning. As the starter motor turns, the sprocket held to the

starter motor makes the sprocket wheel turn by means of the chain. The sprocket wheel is provided with a one-way roller
-lock mechanism. As the sprocket wheel begins turning, the one-way clutch is locked. Thus the turning force is carried
from sprocket to crankshaft through the chain, sprocket wheel and rotor.

As the engine starts, the crankshaft keeps turning, and the roller lock is released, thus uncoupling starter motor from crank-

shaft.

Disassembly

1. Remove nine Bmm. internal hexagon head bolts, and
remove crankcase cover (L) together with starter coil
assembly and field coil assembly. i
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Note:
The neutral switch lead wire is connected to the starter
assembly lead wires, Therefore, be sure to disconnect
these wires at the connector, and then remove crank-
case cover,

2. Remove rotor a§§embly mounting bolt. It is advisable
to cover rotor assembly with a cloth and hold it by
hand. )

3. Remove the rotor assembly with the starter clo-tch
outer assembly using the rotor puller bolt (in TX750
special tool kit).

4. Remove starter sprocket 1, starter idle sprocket, and
starter wheel assembly as one unit. They should be
spaced evenly and kept paralled to each other. The
chain and three sprockets can now be removed. Next,
remove the shaft.




5. Remove three 10mm internal hexagon head bolts, and
remove starter motor cover.

6. Remove splined starter drive shaft (see illustration, be-
low).

7. Remove four 10mm internal hexagon head bolts and
holder, and remove starter motor from upper crank- .
case.

Installation
1. Grease the starter motor shaft sparingly, and install.

2. Mount the woodruff key on the tapered end of the
crankshaft.

3. Place the chain around starter sprocket 1 and starter
wheel assembly, and temporarily install them on the
. ghaft and crankshaft, respectively.

Note:
The starter wheel assembly bushing inner surface and
tapered portion of the rotor mount should be coated
with molybdenum disulfide base lubricant.

4, Stretch the chain over the starter idle sprocket, and
install starter idle sprocket on balancer weight shaft.
Before installation, the contact surface of the starter
idle sprocket with the shaft should be coated with
molybdenum disulfide base lubricant.

Note:
The above three sprockets must be kept parallel to
each other so that the chain will not be twisted.




5. Install the starter clutch (rotor assembly).
After the installation, turn the rotor assembly by hand,
and check whether the one-way clutch operates smooth-
ly or not.

Caution

In this electric starter system, a one-way clutch (over-
running clutch) is used. When the engine runs, the
starter wheel assembly rotates freely around the crank-
shaft. It is important, therefore, that the contact sur-
faces are sufficiently lubricated and free from scratches.
Keep this in mind when you perform the assembly
operation.

OMNI-PHASE BALANCER

Disassembly
1. Remove crankcase cover (R) and starter power flow
mechanism. (Refer to page 7Z.)

2. Remove three 13mm idle shaft bracket mounting bolts,
and remove idle shaft bracket. It is necessary to re-
move the idle shaft plate from the bracket.

CAUTION
Do not pry against machined surfaces.

3. Align punch mark on the sprocket wheel with mark
on crankcase by turning balancer weight lock nut (26
mm) clockwise, and slackening balancer weight drive
chain. (Balancer idle sprocket 2 is an eccentric sprocket.
Therefore, with sprocket wheel in above position, the
chain can be slackened, and the idle shaft can also
be pulled out in the same manner as 3 above.) Refer
to the figure to the left.
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4. Pull out idle shaft 1, and remove idle sprocket 1.
Next, remove idle shaft 2 and idle sprocket 2, and
remove the balancer chain.

5. Bend the lock washer straight, and remove the balancer
weight lock nut.

6. Pull out the spacer, balancer weight sprocket wheel,
and buffer boss assembly, in that order, and remove
them.

7. Remove the two panhead screws on the crankcase
(right bhalf), and remove the balancer cover.

Note:
These two panhead screws are locked with “Lock-
Tite”. Take care not to damage the slots in the heads.

/ 8. Remove the circlip from the crankcase (right—side)’i




Circlip

Oil hole

9. Applying a hydraulic press on the left side of the
balancer, force it out. :

Note:
The balancer weight must be pressed out from the

left side, because the L.H. bearing is held with a cir-
clip inside the balancer weight housing.

10. Remove bearing from balancer shaft using bearing pull-
er.

Installation

Balancer Weight Bearing (L) - Installation Note

When press-fitting the balancer weignt bearing (L)into

the case, be sure that the circlip end gap is positioned

over the oil hole. (See the figure.)

1. Install the bearing on the balancer weight, and press
the balancer weight into the crankcase using a hy-

draulic press.

Press load: 0.5 ton

Note:
a. Before press-fitting the bearing, sufficiently oil the

contact surfaces with the crankcase and balancer
weight.

77
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/Balancer weight

Buffer boss ass’y

“Sprocket

b. Make sure that the pin attached to the bearing outer
race is fitted in the notch provided for it in the
crankcase. (see arrow)

2. Install the circlip in the case. Make sure that the cir-
clip is completed seated in the clip groove by turing it.

3. Install the balancer cover. Be sure to coat the screws
with LOCKTITE.

4. Install the balancer weight so that the punch mark
on the balancer weight is aligned with the punch mark
on the buffer boss assembly. Next, align the punch
mark on the buffer boss with the punch mark on the
sprocket, and install the sprocket wheel on the buffer
boss.

5. Install the spacer and lock washer, and tighten the
lock nut with specified torque.

Tightening torque: 320 - 360 in-lbs (3.5 - 4.0 kg-m)

6. Align the punch mark on the sprocket wheel with
the punch mark on the case, and align the mark on
the drive sprocket with the mark on the case. Then
install the chain.

7. Install idle sprockets 1 and 2 so that they are cor-
rectly meshed with the chain, and insert idle shafts 1
and 2 into the sprockets.




Note:
The eccentric idle shaft must be positioned on the
Idle sprocket (15T) bottom. Pay attention to the difference in the number of
teeth between the two sprockets. (See Fig. 1).
Balancer
sprocket
8; Install the idle shaft bracket.
Idle sprocket ™
(16T) Eccentric idle shaft
FIGURE 1
9. After the operation in 7 above, insert the eccentric
idle shaft serrated end into the idle shaft plate in a
screwing motion. The chain should have a slack. of.
0.4 (10 mm) 5 to 10 mm at A in Fig. 2. Next, install the idle

shaft plate.

10. Install the starter power flow mechanism and crank-
case cover (L). (Refer to pages 60 and 72.)

0.2~0.3" (5~7 mm)

FIGURE 2

STRAINER COVER

Description
The strainer cover incorporates a release valve, a bypass valve, and two oil strainers which are important parts in the

lubrication system. Any faulty valve or strainer can cause piston seizure or bearing damage because of lack of oil, or

cause oil leaks because of excessively high oil pressure,
Whenever the strainer cover is removed, be sure to check the valves for smooth operation and clean the strainers.

Disassembly
1. Remove the eleven bmm internal hexagon head bolts

using the Allen wrench, and remove strainer 2 and
strainer cover.

Note:
Two engine mounting nuts are located under the nut

holders. Be sure to remove them.
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2. Remove the magnet. Remove the four panhead screws.
Remove the strainer housing assembly.

Note:
The shift cam stopper and spring are held by the
strainer housing assembly. Be sure to remove them
whenever the strainer housing assembly is removed.

3. Remove the gasket..

Inspection

Checking the valves for smooth action. After cleaning
the strainer housing assembly and valves, oil the valves
sufficiently, Push the valves. If they move smoothly,
they are in good condition. If any valve is stiff, stuck
or scratched, replace with a new one.

Reference:
Release valve opening pressure: 56 psi (4 kg/cm?)
Bypass valve opening pressure: 9.1 psi (0.65 kg/cm?)

Valves - Removal and Installation

Release Valve

To remove the release valve, lightly push the retainer with
a slotted-head screwdriver so that it slips off the slot
in the strainer housing, and turn the retainer 180° .
To install, reverse the removal procedure. Be sure to oil
the valve, and check whether the retainer’'s projection
correctly fits in place. Also check the valve for smooth
action,
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Bypass Vliave

It is impossible to remove the bypass valve because the
guide pin is press-fitted in the strainer housing. If the
bypass valve becomes faulty, it must be replaced as a
unit with the strainer housing assembly.

Installation .
1. Replace the gasket with a new one, and install in the

crankcase (lower). .

2. Install the shift cam stopper pin and spring in the
crankcase, and install the strainer housing assembly.

Tightening torgue: 70-90 in-lbs (0.8-1.0 kg-m)

3. Install the magnet in the strainer housing assembly.

it~ g

4. Install strainer 2 in the strainer cover, and install the
strainer cover on the crankcase.

Tightening torque: 60-80 in-lbs (0.7-0.9 kg-m)

Note:
Important! Install the two engine mounting nuts and

nut retainers in the hole in the: crankcase (lower) be-
fore strainer cover installation.

CRANK CASE

Description
The TXBGOA crankcase is a horizontally split crankcase. The crankshaft is in the front, the transmission and shifter

in the middle, and the trochoidal pumps and tachometer unit are in the rear.
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Disassembly (Dividihg the Crankcase)
1. Remove the Beven 10mm head bolts from the upper
crankcase.

2. Remove the seven 10mm head bolts from the lower
crankcase. Next, remove the six 17mm nuts.
In order to prevent the crankcase from distorting, the
17mm nuts must be loosened in steps, a % turn at a
time.

Note:

When removing bolts and nuts varying in size, loosen

the smallest first and the largest last to relieve strain on
the smaller ones.

3. Separate the cases by lifting off the top case. It may
be necessary to tap the case with a rubber hammer.

- CAUTION -

Never pry cases aparLg\Méchineu surfaces may be damaged.

Caution
Don’t hammer on the case cover mounting flange, it
may easily break off. (See arrow.)




Installation

To assemble, reverse the procedure for.removal. The bolts
and nuts must be tightened with specified torque and in
the' correct order. Otherwise, the case could be distroted
and oil leakage may result.

Tightening torque and Tightening sequence.

1st 2nd Final
M10 ;
1.0 kg-m 2.0 kg-m 3.5 kg-m
M6 0.5 kg-m 1.0 kg-m

CRANKSHAFT ASS'Y

The crankshaft is a one piece forging to ensure high rigid-
ity and easy accessibility for maintenance. The bearings,
are of split type, and the connecting rod big end is also
split into two sections.

Disassembly
1) Remove the crankshaft assembly by tapping the crank-
shaft with a soft-faced hammer.

&

2) Remove the connecting rod.

Removing the bearing inserts

The insert can easily be removed by finger-tip pressure.
Never strike it out with a hammer.

The removed inserts should be placed separately. Avoid
putting one upon the other.

NOTE: Mark inserts to insure their reinstallation in origi-

nal locations.
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Inspection

1) Check the bearing metals. |f the outer surface is found
flaked, burned, rough, scratched or worn, the metal
should be replaced.
The inner surface should also be checked, and if it
is burned with oil, it is considered to lack enough
tension and crush. This will result in warping or seizing

up.

2) Clean the oil passages with compressed air.

Handling of the Plain Bearings (Inserts)
The inserts must be handled with special care, and the .
following three points must be adhered to.
1. Keep the inserts free from dust.
2. Take care not to scratch their mating surfaces during
the installation and removal operations.
3. After installation, be sure to oil them amply.

Selection of Inserts for Proper Fit

There are five types of bearings (inserts) available, and

they must be selected according to the crankcase housing

diameter and crankshaft journal diameter, or according

to the crank pin diameter, crankshaft journals diameter

and crankcase housing diameter. .
On the TXB00A the inserts are selected in the following

manner,

Crankshaft Inserts

Crank journal size is engraved.

]

_,:l

—

Crank pin size is engraved.

\\_Q /O
L

|
_

Note:  For selection of proper bearing inserts, refer to the TX750 Service Manual.




The crankcase housing diameters are numbered 4, 5 and
6, respectively, and these numbers are engraved on the
crankcases.

On the other hand, the crankshaft journals are numbered
1, 2 and 3, respectively, and these numbers are shown
on the crankwebs.

The inserts can be selected by the following formula:

Housing No. minus (—) Journal No. = Insert Metal No.

Example:
If housing No. is 4 and journal No. is 1, the insert
should be 4 — 1 = 3,
Each insert is marked with 1, 2, 3, 4 or 5 on the
seat side.

— Crankshaft = |lInsert

Connecting rod big end inserts

The connecting rod big end inserts should be selected
in the same manner.

The housing is marked 4, 5 or 6, while the crankshaft
journal is numbered 1, 2 or 3 on the crank web. See

table below.
. Center thickness T | Housingdiameter | No. | Shaft diameter | No.| Oil clearance
. BEARING 1 151000 m? 0| 4| ggt :8:88; 1| 0.036~0.059
| BEARING 2 1.5?8:883 a0 | 5 | asf 0% | 2 | 0.036~0.080
BEARING 3 i;5:8:88§ m? 008 e | ae? 00N | 3| 0.036~0.089
BEARING 4 . 1.5:8:8?8
BEARING 5 1.5:8:8:2

The insert should be selected by, the following formula:
Housing No. mious (—) Journal No. = Metal No.

Example: _ ,
If housing No. is 6 and journal No. is 2, the insert should be 6 — 2 = 4, That is, insert No. is 4.

This allows for a standard clearance, when all securing bolts are properly torqued of: 320 - 360 in-lbs (3.5 - 4.0 kg-m)

ITEM NOMINAL WEAR LIMITS

Crankshaft/Case Journal 0.036mm to 0.059mm If the oil clearance is beyond 0.0032 in.
(0.08mm), the bearing should be replaced
Rod/Crank Pin Journal 0.034mm to 0.057mm with new part.

Connectin
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— claw hook

exhaust valve side

Installation

Bearing clearance measurement

Place the plastigauge in the center of the bearing cap,
tighten the housing with the specified torque. Determine
the bearing clearance by measuring the thickness of the
flattened plastigauge.

Caution
When assembling the ‘connecting rod, be sure that the
CRAW HOOK of the insert bearing faces toward the
front (exhaust valve side).

1) Thoroughly clean the connecting rod big end housing
and inserts, and install the inserts in the housing by
pushing them in,

2) Clean the crank pin, and oil it amply.
After installation, apply a MOLYBDENUM oil to the
threaded portion of each cap bolt. Tighten sthe cap
bolts gradually to 320 - 360 in-lbs (3.6 - 4.0 kg-m).
Make sure that the connecting rod rotates smoothly.

TRANSMISSION

Disassembly
Tap lightly with a rubber hammer to loosen the trans-

mission, then lift it out.

Inspection

a) Check the gears for chipped teeth.

b) Check engagement dogs and slots for rounded edges.

c) Check the sliding gear fork grooves for a blue dis-
coloration. If any of the above mentioned conditions
is obviously noticeable, replace the gears and/or forks,
as required.

Note:

Especially in the case of damaged engagement dogs, check
the mating gear for damage or excessive wear. It is some-
times necessary to replace the parts as a set. Also, check
forks for possible damage.




installation

With both shafts assembled, including all bearings and
seals, fit the transmission into the BOTTOM CASE.

This permits the shift forks to slip over the sliding gears
easily, Be sure both transmission shaft circlips are fitted
to the bearings and the circlips have been positioned in
the circlip grooves.

Note:
Transmission installation is easier if the shift drum is
rotated to the neutral position.

Very important

Check for smooth and complete shifting through all gears
after installing the shift drum, shift forks, guide bar, and
transmission. At the same time check for complete en-
gagement of all engaging dogs into the appropriate gear
slots.

SHIFTER

Disassembly

1. Remove the E-clip and washer retaining the change
shaft on the crankcase (left side) and remove the change
shaft assembly.

2. Remove the E-clip retaining change lever 2. Push down
change lever 3 meshed with the shift drum assembly
with your finger, and pull change lever 2 toward you.

Note:
The change shaft assembly, and change levers 2 and
3 can be removed without dividing the crankcase.

3. Divide the crankcase into the upper and lower halves.
(Refer to page 82.)

4. Remove the transmission. (Refer to page 86.)
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5. Remove shift fork guide bar 1 and shift fork by tap-
ping the right side of shift fork guide bar 1 with a
rubber hammer. By removing the E-clip attached to
shift fork guide bar 1, the blind plug can be removed.

6. Remove the E-clip attached to shift fork guide bar 2

inside the case, and remove shift fork guide bar 2 .
and two shift forks in the same manner as 5 above.

7. Remove the cotter pin attached to the bottom case,
and remove the cam follower pin.

8. Pull out the shift drum assembly halfway toward the
right side of the case, and remove the stopper plate
retaining circlip. Then remove the shift drum and stop-

per plate.




Inspection
Check the guide bar for alignment. Roll it over a surface
plate and check for bends. If it is bent, replace it.

Shift drum and shift fork installation:

1) Pay particular attention to the direction and order of
fork installation., Fifth gear wheel shift fork has a
clearance notch machined into one side to allow clear-
arance for the neutral light button. Fourth gear wheel
shift: fork is also notched on one side to provide
clearance for the neutral position stopper. If these
shift forks are incorrectly installed, the neutral stopper
and neutral light button will not fit into position.

2) Installation of this unit is a reversal of the previous

steps. Be sure to lubricate the shift drum and forks

before installation. When installing the cam follower
pin, always use new cotter pins, After bending the
cotter pins, make sure the bent pin ends do not drag.

Check for smooth fork movement on the shift drum

after assembly. '

-

TACHOMETER GEAR UNIT

Disassembly
1. Remove the 10mm lock nut and the E-clip, and re-
move the primary gear using the gear puller.

Note:
Be careful not to lose the square key.

2. Remove the two flat head screws, and remove the drive
shaft stopper.
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Trochoidal Pumps

Remove the three 5mm internal hexagonal bolts mounting

the pump cover, and lift the pump shaft.

a) Remove the dowel pin from the pump shaft, and dis-
assemble the trochoidal pump into the pump cover,
pump shaft, and scavenging pump assembly.

The dowel pin is located in a very narrow space.
Do not let the pin fall in the oil passage.
b) Remove the feed pump assembly.

Installation
1. Clean all component parts, and assemble them. To
assemble, reverse the procedure for disassembly.

N /7 sl Oil all parts.
7=y, )
T V“r%“)q\fé‘f% N
é : 7% 2. When installing the dowel pin for pump mounting, .
[/' S e Yo take special care not to drop it into the oil passage.

¥ o

He

:‘ﬁ



3. FUEL SYSTEM

The fuel system consits of the fuel tank, two petcocks with integral filters, fuel delivery lines, and two constant vacuum
carburetors. Each section of the fuel system should be checked for possible incorrect operation. Trace fuel flow from
the tank, through the petcocks, and through the carburetor. Also check for possible air restrictions or leaks.

PETCOCK

1) Removal and Installation

a) The two petcocks are bolted to the rear under
side of the fuel tank. Remove the two screws holding
each petcock.

b) A neoprene O-ring fitted into a groove in the pet-
cock mating surface seals the petcock to the fuel
tank. Check the condition of this O-ring and re-
place if it is broken, flattened, or chipped.

c) Petcock installation is accomplished by fitting the
O-ring in position and securing the petcock with
the two bolts.

2) Cleaning
Sediment from the fuel tank (including water) can
collect in the petcock chamber. A bolt beneath the
fuel outlet can be removed to drain the petcock chamber.
Larger obstructions can be removed by removing the
screw-held plate at the opposite side of the fuel out-
let.

CARBURETGOR

Description Carburetor Specifications:

The TX500A is equipped with two ‘‘constant vacuum’’ MFR/TYPE/I.D. NBR

carburetors (design is similar in opera?tlon to th.e SuU Venturi Size 32 0mm (effective)

type carburetor) mounted on rubber intake manifolds. Main Jet #120

Air flow through the venturi is controlled by a throttle Main Air Jet #60

. . . ain Air Je

slide (vacuum piston). The slide is lifted and lowered Jet Needle 302001

by manifold vacuum rather than by a cable directly linked to Needle Jet 3.8 ¢

the throttle grip. Vacuum Piston Cut-Away 11°00
Pilot Jet #50
Slow Jet #50
Slow Air Jet #110
Pilot Screw (Turn out) 1.0t%

..Float Valve Seat 2.0mm

Starter Air Jet 1.0mm
Starter Jet #45

Float Level (H) 22.0mm
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1.Method of Operation
1. Air Circuit (Fig. 1)
The air filtered by the air cleaner enters the air

horn through the inlet (1) and flows through the
venturi section (2) and the throttle valve (3) to
the engine.
- The vacuum piston (4) projects into the venturi
4 g 1 section (2) and is forced downward by the vacuum
10 o ST piston spring (5). (If no vacuum piston spring is pro-
4 \/L’_ : 2 | ® vided, it would move down of i i
— 2ok H— - , its own weight.)
3\\ S i & */ /; 2 When air flow to the engine is slight, the vacuum
6\;. L "]j / / 1 pis'fon '(4.1) |O\{V€FS to'form the primary vethuri (.6),
2| VAR b A maintaining air velocity around the venturi section
T Lo o —T6 (2) to properly vaporize the fuel.
L —19 As air velocity increases, vacuum around the venturi
z: section becomes greater. This creates a partial vacuum
over the vacuum piston head and makes the piston
14 move up to allow a larger space in the venturi
2 section. As the engine speed rises to a maximum,
21 the vacuum piston moves up further and the secondary
2% venturi is formed, providing a sufficient space for the
air-fuel mixture required to produce maximum engine
output.
9 8 7
2. Fuel Circuit
a. Slow circuit
Atter passing through the main jet(7), the fuel flows through the passage (8) regulated by the slow and pilot jets (9). The
fuel is mixed with air entering through the slow air jet (10), and the mixture is sprayed through the pilot outlet
(11) and the bypass (12) into the space around the throttle valve. The pilot outlet (11) is provided with the pilot
screw (13) to regulate the mixture,
b. Main Circuit

As noted in 2.a., part of the fuel flowing through the main jet (7) goes into the slow circuit, but the greater part
of the fuel is mixed in the needle jet holder (14) with the air flowing from the air jet (15). This mixture is sprayed

out from the needle jet (16).
When the vacuum piston is in the range from the fully closed position (forming the. primary venturi) to the half

throttle position, the fuel flow is regulated by the tapered end of the jet needle (17) attached to the vacuum
piston (4) in order to prevent excess fuel from streaming out of the needle jet.

. Float Chamber

The carburetor must produce an air-fuel mixture matching the throttle opening and the engine speed, and for this
reason, the fuel level in the float chamber must be constant. The fuel supplied from the fuel tank flows through
the passage (18), valve seat (19) and valve (20) to the float chamber (21). As the fuel level rises, the float (22) moves
up and causes the float arm (23) to push the valve (20) into the valve seat. Thus the fuel stops flowing into the float
chamber. As the fuel level goes down, the float also lowers. This makes the fuel inlet open, and the fuel begins to
flow into the float chamber. By repeating the up-and-down movements, the float maintains a constant level of fuel
in the float chamber. A flat spring is used to prevent the excessive downward movement of the float due to road
shock. In addition, in orager to prevent the fuel level from rising excessively when dust on the valve seat keeps the
fuel inlet open or when the vehicle leans over to one side too much, the float chamber has an over-flow pipe (24).




4. Functions and Adjustments
1) Idling (Fig. 2)
When the engine idles, the throttle is almost
closed, and the fuel is sprayed through the pilot
outlet (11). Therefore, the strength of the mixture
is regulated by the pilot screw (13). Loosening
the pilot screw makes the mixture richer, and
tightening makes the mixture leaner.

2) Low-speed and Touring (Fig. 3)
The throttle valve is kept open slightly, and
the fuel flows mainly through the bypass (12).
The mixture is regulated by the slow and pilot jets

(9.
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3) Medium-speed (Fig: 4)

The throttle opening is larger, and the vacuum

piston begins to move up. The fuel is supplied
I through the main circuit (needle jet) and the
amount of fuel is regulated by the jet needle
(17). As the vacuum piston opening increases,
J the amount of fuel sprayed from the needie
jet (16) also increases, and therefore, the strength
of the mixture is regulated by changing the
position of the jet needle (17). The higher the
jet needle position, in relation to vacuum piston posi-
tion, the richer the mixture

4) High-speed (Fig. 5)

Both throttle valve and vacuum piston are in
the full-open position; the jet needle to the
highest position; and the fuel is sprayed from
the needle jet. The strength of the mixture
is controlled by the main jet (7).

It should be pointed out that on the border
line between the two speed ranges, more than
one jet continues to function, and therefore,

d l-_~' q ﬁ—«— adjustments 1 to 4, foregoing, must be made

e—T 77 with special care.




Idle-speed Adjustments (Fig. 6)

The idling speed can be adjusted by the knurled throttle
stop screw located at the lower left side of the left carbure-
tor. When the throttle stop screw is turned in, engine speed
increases, and when the screw is turned out, engine speed
decreases. |f turning out the screw fails to reduce engine
speed, it is necessary to adjust the length of the throttle
wire at the wire adjustor. Butterfly synchronization: Both
butterfly valves must be adjusted to open and close simul-

taneously. Fully close the throttle grip so that the butterfly -

valve actuator mechanism rests against the throttle stop
screw.

With the throttle fully closed, both throttle cables should
have approximately Imm free play before the butterfly valves
start to lift. Next, remove the plugs on the manifold side of
the carbs. With the plugs removed, a manifold vacuum gauge
can be fitted for idle synchronization. Vacuum must be 2.3 -
2.5 Ibs. on each side (120 - 130mm Hg) with idle at 900-
1,000 rpm. Change synch. screw (32) as required, then tight-
en lock nut (31) thoroughly.

Note:
Idle speeds on both carburetors MUST BE SET before
synchronizing butterfly operation. .

Fuel Level Adjustment
1) Remove the float bowl from the mixing chamber body.
Place the mixing chamber body upside down.

2) Keeping the float arm tang contacting the float valve
pin lightly, measure the distance from the mating
surface of the float bowl and mixing chamber body
to the top of the float.

If the fuel level is incorrect, it should be adjusted
by bending the float arm tang. Check the float valve
for dust and grooved wear at the same time.
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Specific float level: 22.0mm

Difference in float level between
right and left carburetors:

0.5mm or less

Starter (Fig. 7)

To start a cold engine, a rich mixture is needed, so the
starter jet circuit is incorporated. As the starter lever (25)
is turned down, the starter plunger (26) moves upward. Fuel
passing through the starter jet (27) is mixed with air from
the starter air jet. This rich mixture is supplied to the
engine.

To start the engine, the starter lever must be pressed
downward( the throttle valve must be fully closed). After
the engine is warm, the starter lever must be returned
to the home position.

26

Disassembly and Assembly Procedures (For replacement or cleaning) .

Note on Throttle Wire Installation
Because of the smaller cylinder pitch, it is difficult to remove or install the throttle wires with the carburetors mounted.

That is, the wires for opening and closing the throttle are installed in a narrow space. Demount the carburetors, before
starting the operation. Otherwise, throttle wires could easily be bent.

Separating the carburetors

Caution:

The float bowl and vacuum chamber body can be removed
without removing the carburetors from the carburetor
mounting stay, and therefore, it is advisable not to re-
move the carburetors from the carburetor mounting stay
if at all possible.

1. Loosen the starter knob lock screw, and separate the

knob rod from the link shaft assembly.
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2. Remove the four flat head screws, and remove the
carburetors from the carburetor mounting stay

Note:
To keep the butterfly valve shafts, both right and left,

from shaking axially, a compression spring is installed.
When separating the carburetors, take special care so
that the spring will not fall.

VACUUM CHAMBER
1) The vacuum chamber cover on top is held in place
by two screws. Remove these screws and lift off the

chamber cover.

2) Once the cover has been removed, the spring and
vacuum piston with jet needle can be removed
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Air Jet

Air Jet

3) Remove the jet needle set-screw from the vacuum
piston using a slotted-head screwdriver. Remove the
jet needle.

steel and fiber plates, and remove the slow air jet

4) Remove the phillips-head screw (pan-head), remove the ‘
(S.AJ.) and main air jet (M.AJ.).

Caution
Take care so that the slow air jet and main air jet
are not installed in reversed positions. The slow air jet is

installed on the engine side, the main air jet towards the air
cleaner side.

Float Chamber
1) Remove the four pan head screws, and remove the
float bowl from the mixing chamber body.

Note:
Spring washers are used for the screws fastening the
throttle stop screw mounting stay and float bowl.
Do not forget to install these washers when installing
the float chamber.

2) Remove the clip plate, main jet and needle jet.
Both main jet and needle jet can be removed by
pulling them toward you by hand. No tools are
necessary.

Take care so that the needle jet is not installed in
the inverted positicn.




3) The slow jet (S.J.) (7) is threaded into the mixing cham-
bers body and the pilot jet (P.J.) (6) is threaded into the
mixing chamber beneath the slow jet. Remove these two
jets using a slotted-head screwdriver.

As noted above, the two jets, pilot and slow, are used in
the pilot circuit in order to maintain a constant amount
of fuel supply to the engine even when the brake is ap-
plied suddenly.

That is, the abrupt application of the brake causes the
fuel level to fluctuate greatly. In addition, the inertia of
fuel flow makes it difficult to regulate the flow of fuel
by a single jet. For this reason, two jets are used, and
thus, the fuel flow can be regulated more precisely.

‘The fuel flowing through the pilot passage passes through
the main jet, pilot and slow jet, in that order.

4) If necessary, remove the starter jet.

Removing the throttle valve return mechanism

1. Straighten the adjusting holder lock washer (1), and
remove the holding bolt (2). Next, remove the two bar
clips (3), and remove the adjusting holder (4) from
the throttle levers (5). The adjusting holder is attached
with many small parts. Be careful not to lose any one
of them,

2. Remove the E clip, and remove the throttle lever.
Note that plate washers (made of vinyl chloride or
steel) are placed on both sides of the throttle lever.
Do not forget to install them when assembling the
adjusting holder.
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3. Remove the two panhead screws (6), add remove the
wire holder (7). The torsion spring (8) can be removed
at the same time.

FRONT FORKS ‘

The front forks consist of two individual fork legs, each one having a two-way hydraulic dampening action and an
internal spring to extend the fork leg during operation. In addition, the forks are hald solidly in place by an under-
bracket and handle crown commonly called the triple clamp.

Tube, outer left
Tube, outer right
Qil seal

Washer, oil seal
Clip, oil seal
Circlip (R-28)
Piston

Cylinder comp.
Spring

Tube, inner

Seat, spring upper
Seal, dust

Cover, outer
Packing

Cover guide, under
Packing

Bolt, cap

Under bracket comp.
Bolt

Washer, spring
Holder axle

Bolt, stud

Nut

Washer, spring
Bolt

Packing

Plug, drain
Packing

Cap

Cover, upper left
Cover, upper right
Guide, cover upper
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Disassembly
Note:
Remove the front wheel and front fender before starting

this procedure.
To remove the front fork leg (right), the disc brake

caliper must be removed.

1) Loosen the underbracket bolts and front fork holding bolt
on handle crown.

2) Pull the inner fork tube out of the mounting brackets.

3) Remove the cylinder mounting bolt at the bottom

end of the outer tube.
If it is difficult to remove the bolt because of the

cylinder revolving, take the following steps.
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4) Remove the bolt by pulling the inner tube to the

8 mm 7 mm . .
R Shrink fit full limit of its travel. This will cause friction to
; a |—| be applied to the damper. If this is unsuccessfull,
P - Special socket a special socket must be made to attach to the top
// 4 ¥ )Q l of the damper tube inside the inner fork leg.
/ 2.6 mm ~-400 mm and more
] ;
{
\‘ ~ Damper tube
\ /
\ B
\-_‘ |
N
/
Inner tube | Outer tube
| Hexagon wrench

5) Oil Seal
The oil seal that is pressed into the top of the outer

nut should be replaced whenever the forks are dis-

assembled.

6) Insert new seal “‘open’’ side down using large socket

and soft hammer. l
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This leg may be straightened

P -

Replace-dangerous step

Replace-metal buckled

Inspection

Fork Wear
1) Inner fork tube:

a)

b

c)

The inner fork tube must be checked for surface
wear and bends. The tube gets scratched from dirt
working past the seal and continually rubbing against
the tube. In addition, the tube can become deeply
grooved if it is bent.

Deep grooves, or nicks, can quickly wear out the
seal lips and permit oil to blow past the seal.
Replace the tube if these deep grooves are evident.

Also check for a bent tube. If the tube is found
to be bent for any reason, the safest procedure
is to replace it.

Fork Installation

a) Slide the inner fork leg up through the underbracket
and handle crown and tighten the underbracket bolts
and pinch belts.
This firmly locks the inner tube in place.

Changing fork oil

a) Remove the drain screw from the outside of both
forks and allow the oil to drain out. Push down
on the handlebar a few times to compress the forks
and pump out any remaining oil.
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b) Install both drain screws, then unscrew both fork
cap screws. Pour 173cc (5.8 fl.oz) of 10W/30 into
each leg. Install both cap screws.

HANDLE CROWN/UNDERBRACKET




\ -~

1

s e RERT
o onaxs Lwe

whMAKA

Note:
The following procedures can be performed with the

entire fork unit still attached.

1) Remove the handlebar holder retaining bolts, then
remove the holder.

2) Loosen the handle crown lock nut, unscrew the steering
stem bolt, and remove the front fork bolts. The handle

crown can now be removed.

3) Remove the meter panel mounting bolts.
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4) When removing the under bracket, it is necessary to
remove the wiring inside the head lamp body, disc
brake oil hose joint nut, and head lamp clamp bolt.

5) Beneath the handle crown are two stem ring nuts
that holds the underbracket in place. Remove it.

6) Take care when removing the bottom ring nut, as
the underbracket will begin to drop down, away from
the steering head.

Caution

The top and bottom steering head balls (including top .
and bottom races for each set of balls) are held in

place by the underbracket and ring nut. Take care when
removing the underbracket that none of the balls drop

out and become lost.

7) Examine all the balls for pits or partial flatness. If
any one is found defective, the entire set (including
both races) should be replaced. If either race is pitted,
shows rust spots, or is damaged in any way, replace
both races and all balls.

8) Mount both bottom races and the balls onto the .
underbracket (balls completely greased).

9) Carefully slip the underbracket stem up into the steering
head. Hold the top bearing assembly in place so the
stem does not knock any balls out of position.

10) Install both top races and balls into the top of the
steering head. Be sure the balls are completely greased
during installation.

11) Thread the ring nut down over the stem to hold the
underbracket in place.

Important
Tighten the lower ring nut so that all free play is taken
up, but so that the bracket can still pivot freely from lock
to lock. Recheck for free play after the entire fork
unit has been installed and tighten the upper ring nut
reassembled.

12) Set the handle crown into position over the ring nut.
Locate both crown arms over the upper covers and
lock in place by threading on and tightening the stem
lock nut.
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REAR SUSPENSION UNIT

Disassembly
Remove both mounting bolts and pull the suspension
unit out of the frame and swing arm mounts.

Inspection

A unit that has lost its suspension qualities will compress
quite easily and rebound quickly. To test the effectiveness
of the unit, compress it as far as pcssible gnd then
immediately take all weight off the shock. A §Qspension
unit that is working properly will rebound quickly half-
way and then slowly expand the second half. A defective
shock will rebound to its fullest length without hesitation.

SWING ARM REMOVAL

Note: :
The rear wheel assembly and rear shock lower mounting
bolts must be removed before the swing arm can be

removed.

The swing arm is held to the frame by a pivot shaft.
Bend the shaft lock tab down, remove the lock nut,
and pull out the pivot shaft. The swing arm can now
be removed from the frame.

Inspection

Wear
Wear of the swing arm pivot shaft bushings can cause

wheel hop and wobble. With the swing arim installed
(rear shocks and wheel removed) grasp the swing arm,
twist slightly to feel for excessive shaft play in the
bushings.

There should be virtually no play at all for the bushings
to be useable. If play exists, the bushings are worn.
Press them out of the swing arm and install new ones.
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Lubrication
> The swing arm pivot shaft end is fitted with a zirc
_ grease fitting. Pressure feed a small amount of grease
\O /,' into this fitting per recommendation.
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Disassembly

it is removed.
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Hub, front

Spoke set

Tire, front (3.25-19-4PR)
Tube (3.25-19)
Rim (1.60A-19)
Band, rin (3.25-19)
Cover, housing
Screw, panhead
Washer, spring
Spacer, bearing
Flange, spacer
Bearing (B6303Z)

Clutch, meter

Retainer, clutch meter
Ring, stop

Washer, thrust 2 (25-29-1.0)
Gear, drive

Washer, thrust 1 (25-32-1.0)

Oil seal (SDD-45-56-6)
Housing, gear unit
Gear, meter

Washer (6.2-9.5-0.8)
Bushing

Shaft, wheel

Pin, cotter

Bearing (B6303)
Collar, wheel shaft
Oil seal (SD28-47-7)
Cover, hub dust
Washer, plain

Nut, shaft

1) Remove the front wheel shaft nut lock pin.
The pin must be replaced with a new one each time
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2) Remove the front wheel shaft nut.

3) Loosen the two front wheel shaft lock bolts.

4) Pull out the front wheel shaft, and remove the front
wheel assembly. In this case, the speedometer housing
must be removed.

Instaliation
1) Grease the meter clutch and oil seal inside the meter
housing.
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2) Sub-assemble the front wheel assembly and meter hous-
ing and install this sub-assemble on the frame.
Be sure the produced portion (toryue stopper) of the
meter housing is positioned as below.

e @

L=
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DISC BRAKE

Construction

A fixed-disc type brake, in which the two flat pads grip the rotating disc, is in use. The right part of the handle-
bar has a brake lever and a master cylinder. The calipers are installed on the front fork while the brake disc is mounted

on the front hub. The master cylinder is connected to the calipers by a brake hose and pipe.




Operation

When the front brake lever is squeezed, it forces the master cylinder piston to move. As the piston cup moves past
the compensating port, it traps the brake fluid in the cylinder. Pressure rises rapidly, and the fluid is forced through
the brake hose to the caliper cylinders. The brake fluid forces the pistons in the caliper cylinders, and the pads located
on each side of the disc are forced against the disc. The friction between the pads and revolving disc then provides the
braking action. As the brake lever is released, both brake lever and pistons are forced back to their respective original
positions by the force of return springs, and seal elasticity.

R —

Caliper
Brake fluid

Master cylinder

Piston Pad
Disc
' Brake lever
When the brake lever is squeezed, it produces a push at the master cylinder piston about four times greater than the

g force applied to the brake lever.

T
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Mster cylinder

The master cylinder piston is linked to the brake lever. When the brake lever is squeeeed, the piston forces the brake
fluid through the hose and pipe to the calipers.

Reservoir tank

As wear on the brake pads increases, the amount of brake fluid must be increased to maintain proper hydraulic pressure,
The reservoir tank supplies this brake fluid. (tank capacity is approximately 30cc). To prevent air from entering the
brake line when the brake fluid level lowers, especially on a rough road or in an inclined postiion, a compensating dia-
phragm is provided for the reservoir tank.

HIGH FLUID LEVEL

NN\N SN NN

Brake fluid

A2 2

Master cylinder

LOW FLUID LEVEL

Cap

Accordion pleat

N

Compensating
diaphragm
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Piston
The master cylinder piston has two cups; one maintains good sealing between the cup and the cylinder wall of the master

cylinder, and the other prevents the brake fluid from leaking out from the clyinder to the brake lever side. The return
spring forces the brake lever to its home position, when the lever is released.

Master cylinder body
Conical spring
Cylinder cup

Piston ass'y

Spacer

Circlip

Master cylinder boot
Boot stopper

BN D WN —

Reservoir Tank When the brake lever is squeezed
H l l 1L 11

Brake hose and pipe
The brake hose and pipe carry hydraulic pressure to the calipers. The brake hose is flexible and capable of withstand-

ing a hydraulic pressure of 350 kg/cm? in conforming to SAEJ-1401.

Calipers
The hydraulic pressure carried to the calipers forces the caliper pistons out, by which the pads are pushed out to grip

the revolving disc.

When the brake is applied

C

o

Disc —

Piston

/
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Piston

The caliper pistons are forced against the brake pads by hydraulic pressure. The force created is about nine times the
force applied to the master hydraulic cylinder piston. Combined with the mechanical advantage of the brake hand lever,
the total force applied to the brake disc is approximately 36 times the force applied to the brake hand lever.

b : :®;

The applied force is proportional to the area ratio.

Seals ' .

Each caliper cylinder has a piston seal (to maintain good sealing between the piston and the caliper cylinder wall) and
a dust seal (to prevent dirt and water from entering the clylinder).

The piston seal is designed to move the piston back to its home position by making use of its torsional moment after
the brake lever is released. The torsional moment is produced by the frictional force and elasticity of the piston seal.
The piston seal also serves as an automatic adjuster of the clearance between the disc and the pad. (The clearance be-
tween the disc and the pad is normaily 0.1 to 0.3mm.)

Caliper cylinder

il
SO

W
DO\

The friction between piston seal and piston
and elasticity of the seal cause the piston to

return to its home position.
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Pads
The pads are forced against the revolving disc by the caliper cylinder pistons to grip the disc. They are composed of
resin molded asbestos.

Bleed Screw
Air in the hydraulic line impairs hydraulic action. To expel air from the caliper cylinder, a bleed screw is provided
on the caliper assembly.

Disc
The stainless steel disc is attached to the front wheel hub and is gripped by the pads located on each side of the
disc.

Brake Fluid
The brake fluid is compressed in the master cylinder, and the hydraulic pressure thus produced is carried to the caliper
cylinder pistons. In this sense, the brake fluid plays a very important role. The brake fluid must meet the following
requirements:
. Proper viscosity and liquidity must be maintained at working temperatures.
. Good stability must be maintained. (That is, the fluid will not separate, change in viscosity, and/or precipitate).
. Boiling point is high. (No vapor lock will result.)
. It will not deteriorate rubber.
. Water resisting properties must be excellent. Note that the disc brake fluid must be of genuine quality, because the
fluid temperatufe tends to rise higher as compared with the drum brake.
Required brake fluid minimum specifications:
DOT #3 or #4.

1
2
3
4
5

NOTE:

Do not mix brake fluids with different brand names. Some brake fluids are not compatible with others.

Disassembly
The tire and bearings can be disassembled without removing the brake disc. Do not attempt to remove the brake disc
unnecessarily.
Tools and Parts required for Disassembly:
’ General service tools
Hexagon wrench, bmm
Clip pliers
. Air compressor
Rags
Torque wrench

Removing the Caliper

1) Remove the brake pipe from the caliper assembly
Put the removed brake pipe in a clean vinyl bag
so that it can be kept free from dust and dirt.

Note:
It is advisable to keep the brake lever squeezed, because
this brake lever position prevents the fluid from leaking
out of the reservoir. Tie the brake lever to the handle
grip with a rubber band.
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2) Remove the caliper mounting bolts and nuts.

3) Rotate the caliper assembly upward, and remove it.

Removing the Pads
4) Remove the pads from their seats.

Removing the Caliper Pistons and Seals:
5) Remove the two bridge bolts and two hexagon bolts.
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6) Remove the caliper seal.

7) Force the piston out from the caliper cylinder by
feeding compressed air into the cylinder through the
fluid inlet. Never atiempt to push the pistons with
a screw driver.

8) Remove the piston seal and dust seal from the caliper
body.
The foregoing applies to both pistons.

Note:

e The removed parts should be kept free from gasoline,
kerosene, engine oil, etc. If any oil attaches to a seal,
it will swell up or deteriorate.

e Wash all parts with fresh, clean brake fluid prior to reas-
sembly.

Master Cylinder

1) Remove the brake lever.
(Take care not to misplace the brake lever return
spring.)
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2) Remove the brake hose.

— CAUTION -
Do not allow brake fluid to contact plastic or painted parts.

3) Remove the two master cylinder mounting bolts, and
remove the master cylinder from the handlebar.

4) Remove the reservoir tank cap, and remove the dia-
phragn..

5) Drain the brake fluid from the reservoir tank.

6) Remove the master cylinder boot.

7) Remove the snap ring with clip pliers.
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8) Remove the piston. (Note that a spring remains in
the master cylinder.)

9) Remove the spring.

10) Remove the E clip, and remove the cylinder cup retainer.

11) Remove the cylinder cup.
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Inspection
0.5 mm (0.0196in.)
. Measuring Instruments required for Inspection
_ - Red paint Dial gauge
Dial gauge adapter
L Micrometer 9-25mm
Vernier calipers 150mm
/
Pads
If any pad is found excessively worn, replace it.
Min allow pad thickness: 0.5mm (0.0196 in.)
L_J Wear limit
] ‘. 0.177 in.
—
0.354 in.

Pistons
If any piston is found scratched or worn, replace it.

Piston Seal and Dust Seal
If any seal is found damaged, replace it. It is advisable to replace the seat every two years of use, whether it appears

damaged or not.

Bridge Bolt
Replace the bridge bolts each time they are removed for disassembly, whether damaged or not. .

Master Cylinder Body

1) If the master cylinder has any grooved wear on its wall, replace it.

2) If the outlet end has any scratch or dent, replace it.

3) Check the compensating port for clogging.

4) Check for any foreign matter inside the cylinder and the reservoir tank.

Piston
1) If the piston has any scratches or grooved wear, replace it.
2) If the piston has any rust, replace it.

Cylinder Cups

1) If any cylinder cup has scratches or grooved wear on its contacting surface, replace it.

2) If any cylinder cup is found swollen, replace it together with the other seal and rubber parts.
Thoroughly wash all reas which are exposed to the brake fluid and clean in new brake fluid.

3) Whether worn or not, replace the cylinder cups every two years of use.

Reservoir Diaphragm and Master Cylinder Boot

1) Check the flange and accordion pleats for damage, cracks and aging.

2) Check for swelling. (If swollen, take the same steps as in the case of the cylinder cup.)
3) Replace both every two years of use, whether they are in good condition or not.

Conical Spring
1) Check the spring for breakage and wear.
Min. free length. . .. .ot in e e 60.4mm (2.38'")

Brake Hose and Brake Pipe

1) Check them for leakage and damage.
2) Replace the brake hose every four years of use, whetehr it appears to be in good condition or not.
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Disc

1) Check the disc assembly for run-out.
If the disc shows a deflection of 0.15mm or more,
check the disc itself and the wheel shaft bearings.

Check near outer edge.

2) If the disc has excessive wear or damage, replace it.
Min. allow. disc thickness:........... . .6.5mm

Cleaning
All the removed parts should be washed in the following manner before they are installed.

1) Only new brake fluid should be used as a cleaning agent. ~ (The use of any mineral oil should be avoided, because it
causes rubber parts to swell. The same can be said of alcohol. Any rubber dipped in alcohol will swell.)

2) If an oil of any other kind (such as mineral oil) is mixed in the system by mistake, the piston cups and seals
should be replaced with new ones. All other parts should be washed with fresh, clean, new brake fluid. In addition,
the lines, ports, passage, etc., should be thoroughly flushed with clean, new brake fluid.

Calipers

Piston Installation
1) Install the piston seal and dust seal in their seats in
the caliper cylinder.

2) Coat the caliper cylinder walls and piston with new
brake fluid.

3) Insert the piston into the caliper cylinder by hand.
In inserting the piston, special care should be taken
so that the piston goes into the cylinder smoothly.
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Assembling the outer and inner calipers
4) Install the caliper seals in their seats.

5) Put together the outer and inner calipers.
(Make sure that no dust or dirt is attached to the
mating surfaces.)

6

The two bridge bolts must be replaced with new ones.
Tighten the two hexagon bolts. (The bridge bolts should
be tightened later.)

Tightening torque: 190-275 in-1bs.

7) They are very important parts viewed from operational
safety, and therefore, the removed bridge bolts should
always be replaced. Be sure they are tightened with
correct torque:

Tightening torque: 675-855 in-Ibs.

Pad Installation

8) Install the pads in their seats.

9) When replacing the pads alone, it is necessary to push back the piston so that new pads can easily be installed. (When
the piston is pushed back, and the compensating port is open, the brake fluid level in the reservoir tank will rise
steeply. Loosen the bleed screw if necessary, and bleed off the excess brake fluid.

Installing the Calipers
10) To install the calipers on the front forks, reverse the
procedures for removal.
Tightening torque: 400 —~ 500 kg-cm
(360 ~ 450 in-Ibs)

11) Install the brake pipe.
Tightening torque: 130 —~ 180 kg-cm
(120 —~ 160 in-lbs)

Master Cylinder

Installing the Cylinder Cup

1) Dip the cup in new brake fluid, and install it.
Take care not to scratch the cup and the piston.
(Use the jigs.)




SPACER
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2) Install the spacer. Be sure that the spacer is positioned
correctly.

3) Install the cup, retainer and E clip.

4) Insert the spring into the master cylinder body.
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Installing the Piston

5) Check the piston surfaces and cup surfaces for scratches,
and then, insert the piston into the cylinder.
Avoid forcing the piston into the cylinder, Otherwise
the cylinder wall will be scratched, thus allowing the
brake fluid to leak past.

6) Install the snap ring.

7) Install the boot in the master cylinder groove and
the piston groove, respectively.

Installing the master cylinder on the handlebar
8) Install the master cylinder on the handlebar in such a

position that the fluid is level within.
9) Adjust the clearance between the piston and the push
rod.

Note:
Fully tighten the adjusting screw lock nut so that
it will not become loose.

10) Fasten the brake hose to the master cylinder with the union bolt.

NOTE:
If the gasket is found scratched,

it should be replaced.

11) Feed approximately 30cc of brake fluid into reservoir tank prior to bleeding.

Brake Hose and Brake Pipe

The brake hose and brake pipe fittings should be fastened with the following torque.

60~90 kg-cm (54 ~81 in-lbs)

LEE&&:’

130~180 kg -cm

400~500 kg-cm
ﬁ ﬂ (360 ~ 450 in-Ibs)

80~100 kg-cm
J (72 ~90 in-lbs)

(117 ~ 162 in-lbs):

e (135~180 in-Ibs)

1"“\(11

‘ ‘
)

130180 kg 1650~200 kg-cm
7~162 inlbs) ) (135~ 180 in-lbs) /
130 ~180 kg-cm (117 ~ 162 in-Ibs)

150~200 kg-cm

\

e T

150~200 kg-cm
(135 ~ 180 in-ibs)

150 —~200 kg-cm
(135 ~ 180 in-lIbs)

500~700 kg-cm
(450 ~ 630 in-lbs)
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Disc
1) The disc mounting bolts should be tightened gently
and in pattern with the correct torque. The lock tabs
should be properly positioned and bent tightly over
the bolt heads.
Tightening torque: 80 - 100 kg-cm
(70 - 90 in-lbs)

The deflection of the disc assembly should be within
the specified value (0.15mm).

2

-

3) The disc trailing torque drag should be within the
specified amount after it is assembled.
Torque: 200 - 400 kg-cm (180 - 350 in-lbs) when

assembled as shown in the figure.

If the value exceeds this limit, check the disc for
run-out.

* On the disc brake, a slight drag can be neglected.
A slight drag will not result in serious trouble, and
will not develop into a worse condition.

Air Bleeding

When any parts relating to the brake fluid are re-installed,
be sure that each metal fastner is fully tightened and
then bleed.

Tools and Parts

Wrench

Torgue wrench

Vinyl tube inside dia 4mm
Brake fluid (DOT#3 or #4)
Brake fluid receiving vessel
Rags

1) Fill with fresh clean brake fluid so that the reservoir
level reaches the specified line.

2) Install the diaphragm to prevent the brake fluid from
escaping.
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3) Connect the vinyl tube to the caliper bleed screw
tightly so that no brake fluid will spill.

4) Place the brake fluid receiving vessel at the end of
the vinyl tube.

Note: Do not reuse brake fluid emitted during bleeding
procedure.

5) Apply the brake lever slowly a few times. With the
brake lever squeezed, loosen the bleed screw.

6) As fluid and air espaces, the lever will close. Tighten
the bleed screw before the lever bottom on the handle
bar grip.

Note:
When bleeding the air, do not operate the brake lever
quickly. Otherwise, the air will turn into fine bubbles,
thereby making the air bleeding difficult.

7) Repeat the procedures in 5 - 6 above until air bubbles
will completely disappear in the vinyl tube.

Note:
Bleed screw tightening torque: 60 - 90 kg-cm
(54 - 81 in-lbs)
8) Refill with brake fluid so that the level will again
reach the specified line.




REAR WHEEL

SEE APPENDIX FOR
LATE MODEL WHEEL
CHANGE.

Disassembly

OO0 WN =

S R A DB D DB W W W w W W wWwWwWwNN N N - -

Hub, rear

Spoke set

Tire, rear (4.00-18-4PR)
Tube (4.00-18)

Rim (2.15B-18)
Band, rim (4.00-18)
Spacer, bearing
Flange, spacer
Bearing (B63042)
Oil seal (SO-27-52-5)
Brake shoe comp.
Spring, return

Plate, brake shoe
Camshaft

Shim, cam shaft
Seal, cam shaft
Lever, cam shaft
Bolt

Collar

Bearing (B6305Z)
Damper, clutch
Clutch, hub

O-ring (3.0-76.0)
Gear, sprocket wheel (43T)
Bolt, fitting

Washer, lock

Chain (DK530HDS 105L)
Joint, chain

Retainer, bearing
Nut, lock

Oil seal (SD-30-52-8)
Collar, shaft

Cover, dust

Puller, chain

Bolt, chain puller
Nut

Nut, shaft

Pin, cotter

Collar, wheel shaft
Shaft, wheel

Bar, tension

Bolt, tension bar 2
Bolt, tension bar
Washer, plain

Washer, spring

Nut

Nut

Pin, cotter

Blancer, wheel

1) Remove the muffler assembly.
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2) Remove the drive chain by use of a special tool.

3) Remove the lead wire for warning switch.

4) Disconnect the tension bar and the brake rod from
the rear shoe plate. Pay strict attention to the presence
and location of the tension bar lock washer and cotter
key. These are safety parts and must be included
during assembly. |

5) Loosen the lock> nut and chain tension adjusting bolts
on both right and left sides.
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6) Remove the rear axle cotter pin.

7) Remove the rear axle securing nut.
Tightening torque:
20.0 kg-m (150 ft-lbs)

8) Lean the machine to the left and pull the rear wheel
assembly back.

Disassembly and Assembly

a) Both sides of the single leading shoe unit are mounted
on the brake plate. To remove the shoes, pull them
out and away from the anchor pin and brake actuating

cam.

b) Both wheel bearings are mounted in the hub. Their
removal can be completed by following the removal
procedures explained in the “Seals and Bearings’’ section,
except that the rear wheel has two seals, one located
outside each bearing.
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Wheels
1) Tire and Tube Removal and Installation
a) Whether it is the front or rear tire to be changed,
the procedure of tire and tube removal is identical.
The explanation that follows is the proper method
for both wheels.

b) Remove the valve cap, valve stem, and valve stem
lock nut. Use two tire irons (with rounded edges)
and begin to work the tire bead over the edge
of the rim, starting opposite the tube stem. Take
care "to avoid pinching the tube. After one bead
of the tire has been completely worked off the
rim, slip the tube out. Be very careful not to
damage the stem as it is pushed back out of the
rim hole.

Dial gauge c) If the tire is to be completely removed, then work
the tire off the same rim edge.

O)

d) Installing the tire can be accomplished by reversing
the disassembly procedure. The only difference in
procedure would be to inflate the tube momentarily

7 d /// before both tire edges have been completely slipped
“7 g) / onto the rim. This removes any creases that might

exist. After the tire has been completely slipped
onto the rim, check to make sure that the stem
is squarely in the center of the hole in the rim.
Then inflate the tube to 40(+) psi several times.
Check for leaks, and set at prescribed pressure.
Standard pressure:

F R

1.6 kg/cm2]| 2.0 kg/cm?
(23 Ibs/in2){(29 Ibs/in?)

2) Rim and Spokes
a) A rim can develop warpage. It is due to (1) running
the wheel into an object and bending the outer .
rim, or (2) one or more spokes loosening.

b) Check for warpage by mounting the wheel on a
stand (or, if the wheel is attached to a motor-
cycle, it can be blocked up and held in place).
Use some device to measure or detect movement
then slowly spin the wheel and note the amount
of rim “runout”. It should not exceed 1/16".
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c) If all the spokes are tight, and the rim shows
no obvious signs of damage, and yet runout is
still excessive, do the following.

1) If the runout is up and down, loosen the spokes
opposite the high spot and tighten the spokes

at the high spot.

,._
Ll

n

OEIa=0)

i

i 2) If the run out is sideways, loosen the spokes
TIGHTEN (HIGH) | at the high spot, and tighten the spokes opposite

X (%FQ the high spot.
|
f/“f

TIGHTEN /' | LOOSEN

/4 ‘
B

3) Seals and Bearings.
a) Wheel hub seals should be replaced every time
they are pried out during repair, or if broken,
cracked, or damaged in any way.

b) Check for smooth wheel bearing rotation. Dirt, rust
spots, or any irregular surfaces will cause the bearing
to hang up (will not spin smoothly). Remove the
bearing, clean it, and check again. If the bearing
still does not spin freely, replace it.

NOTE ON BEARING INSTALLATION: Be sure to
grease the bearing before installation, using a quality
bearing grease. In addition, during installation, protect
the bearing to prevent dirt or contamiantion of any
sort from entering the bearing.

c) The wheel hub houses both bearings, a spacer bet-
ween the bearings, an outer seal, and a metal cap
outside the seal. Removal of the outer bearings
requires that the seal be pried out.
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d) Drive the bearing out by pushing the spacer to
one side (the spacer "floats’’ between the bearings)
and tapping around the perimeter of the bearing
inner race with a soft metal drift pin and hammer.
Either or both bearings can be removed in this
manner.

Yo
TAP HERE

-~

An alternative method of removing the bearings
is to use a rod with a bent end. Insert the bent
end into the hole drilled in the middle of the
spacer and tap the other rod end with a hammer,
driving the spacer (and bearing in front of it) out
of the hub.

e

NOTE ON BEARING AND SEAL INSTALLATION:
Be sure to use the special bearing installing tool
which helps to prevent the bearing from going’into
the hub crooked and the seal from being bent
TAP HERE during installation.

4) Brake Shoes
a) Use a vernier caliper to measure the outside dia-
meter of the installed brake shoes and individual
shoe linings. If either measurement proves any part
of the brake unit to be excessively worn, replace
both shoes with a new set.

STD Wear Limit
Shoe 200mm 196mm
Outside (6.772") (6.612")
Diameter
Lining 4mm 2mm
Thickness (0.160") (0.080")
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b) Check for brake shoe high spots that cause uneven
contact with the brake drum. Remove these high
spots with a file or emery cloth.

c) Friction heat can glaze the brake shoe surface.
This causes less than maximum stopping efficiency.
Use a file or rough emery cloth to evenly rough
up the surface.

5) Brake Drum
a) Grease on the brake drum causes improper braking
performance. Thoroughly clean the surface with a
rag soaked in solvent if any grease is found on

the drum.

b) Any ridges or glazing that might exist on the brake
drum surface can impair the operation. Use emery
cloth to lightly sand out any ridges.

c) The single leading shoe rear brake is actuated by
the right-side foot pedal. A rod connects the pedal
to the brake. The adjustor is at the end of this
rod. Spin the adjustor in or out, whichever direction
is required to obtain approximately 1" (25mm)
of pedal free play.

Note:
Rear brake adjustment should be checked any time
the rear wheel is removed or the drive chain is
adjusted.
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WORN

Sprocket with worn spots

GOOD

Unworn sprocket

Rear Stoplight Switch Adjustment

1) The rear brake stoplight switch mounts to the frame
just behind the right-hand case cover. A rod connects
the switch to the brake pedal.

2) To make an adjustment, loosen one lock nut and
spin the other nut. To raise the switch, loosen the
bottom nut. To lower the switch, loosen the top nut.

Note:
Check rear stoplight switch adjustment whenever the
rear brake is adjusted or the rear wheel is moved.

NOTE ON INSTALLATION: Be sure that no lock
tabs are cracked or broken and that they are all
bent against the bolts.

3) Constant friction and force from the chain creates
wear on the sprocket teeth. If wear has progressed
to the extent shown in the illustration, replace the
sprocket.
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DRIVE CHAIN

Disassembly

a) Removing Chain
Fit the special tool with an adapter for removing
the chain. Then place the chain joint on the special
tool and pull the chain apart by screwing in the
pulling bolt.

b) Installing Chain
Joint the chain ends on the rear wheel sprocket, using
a master joint. Place the chain joint on the sprocket
where it is easier to use the special tool. Use the
special teol, with a chain installing adapter, to caulk
the new joint plate by screwing in the pulling bolt.

Installing Chain Removing Chain

c) Whenever installing the chain, always install the master
link retaining clip so that the rounded closed end
faces the direction of travel.

T T TmenAaa———

DIRECTION OF TRAVEL

Inspection

Wear

a) With the chain still on the motorcycle, lift the chain
away from the rear wheel sprocket. A chain is de-
fective if it can be pulled away from the sprocket
more than half the length of a link.

Checking for excessively worn chain
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b) Check the chain for binding caused by dirt or rust.
Hang the chain straight down and check all links
for indications of binding (A, B & C in the picture).
If soaking in a strong solvent does not remove the
binding situation, then replace the chain.

Maintenance

a) Lubrication. There are several pressure can lubricants
available. Use a rag to wipe off any accumulation
of dirt, then spray a liberal amount of lubrieant on
the chain at least every 200 miles.

b) Cleaning. The chain has to be periodically removed
from the machine soaked in cleaning solvent. )
Drain and dry the chain. Immediately after the chain
has dried completely, lubricate to prevent any rust

" from forming.

Adjustment

1) Proper drive chain up-and-down free play, with the
rider in position and both wheels on the ground,
should equal 20mm (3/4") when measured at the
center of the lower section of chain. Follow these
steps to obtain the correct free play.

2) Remove the cotter pin and loosen the rear wheel
nut.

3) Loosen the chain adjusting bolt lock nut 2 on each
side.

4) Rotate both adjusting bolt 3 to obtain the correct
free play, and at the same time make sure that both
ends of the axle are positioned evenly. This can be
done by matching the marks on the sides of the
swing arm 4 just above and to the rear of the rear
wheel nuts.




B) After completing the adjustment, retighten all lock
nuts.

Tightening torque: 1 12.0 - 18.0 kg-m
(90 - 135 ft-lbs)

2 1.0 kg-m
(90 in-lbs)

6) Finally, check for correct brake pedal and stoplight
operation as they could have changed due to the
chain adjustment.

A worn chain causes wear to both sprockets. If either
sprocket is excessively worn, it can cause a new chain
to wear out prematurely Strict attention should be paid
to the condition of all three components, if any one
is replaced. Possibly two or all three components might
require replacement if wear is excessive.
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4. ELECTRICAL EQUIPMENT

Unlike a conventional type alternator, the AC generator used in the TX500 has no brushes and slip rings, be-
cause the fixed coil does not rotate and is separated from the rotor. That is, it has no parts subject to wear. This
AC generator is of a three-phase AC design and uses six silicon diodes for full-wave rectification.

STATOR WINDING #1

STATOR WINDING #2

STATOR WINDING #3

AC GENERATOR

The rotor is designed to " ihferrupt the magnetic field
created by the stationary field winding. Openings in the
rotor are sinusoidal in shape and alternately make and
break the magnetic field to the three stationary armature

windings.
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Inspection

1) The field coil can be checked for insulation and wire
breakage with an ohmmeter.
If there is continuity between the lead wire and the
core, the core is grounded.
Look for broken insulation and lead wires touching
the backing plate. If ground cannot be eliminated,
field coil must be replaced.

If there is no continuity betweenthe green and black lead
wires, the coil is considered to be broken, and should be
replaced. If the resistance across the field coil measures
4.04 Q +10%/20°C, it is considered to be in good condi-
tion.

2) The stator coil can also be checked for insulation
and wire breakage with a tester.
There are three stator coil terminals located in the
4-pin connector of the stator coil wiring harness.
Measure the resistance between each of these terminals
and the stator coil assembly core (there is no wire
connected to the core; touch meter lead to bare
metal of core). There should be infinite resistance
(no continuity) between any stator coil terminal and
the core itself. If there is continuity, the stator coil
assembly is shorted and must be replaced.

3) Stator coil windings may be checked for continuity
by measuring between any two of the three-terminals
(white wires). This must be done for all three com-
binations (A-B, A-C, B-C). In each case the resistance
should be 0.7 Q2+ 10%/20°C. The stator coil assembly
should be replaced if any other resistance is obtained.
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Handling Notes:

The AC generator is used in combination with silicon
rectifiers, and therefore, it should be handled with the
following special care.

1) Be careful not to connect the battery to the generator
in the wrong polarity. Otherwise, the silicon diodes
establish a short-circuit in the battery, thus allowing
a large amount of current to flow through the diodes.
This will ruin the silicon diodes and burn the wire
harness.

2) Be sure to connect the terminals correctly.

3) Do not turn the engine at high speeds  with the
red wire circuit (of the silicon rectifier) disconnected.
A high voltage will be generated and ruin the silicon
rectifier.

4) During quick charging of the battery, the silicon rec-
tifier must always be disconnected at the red wire.

STARTER MOTOR
When the solenoid (starting motor switch) closes, a direct circuit from the battery to ground through the motor cir-
cuit is created. Resistance is extremely low in this circuit and consequently, a heavy current flow passes through the

motor to ground causing the motor to turn.

Starter switch

]| 0
o oo o~o——4
Kill switch Main switch Fuse

Starter
motor

i}

Starter button
Battery

-




Specifications

Note:

The following specifications should be refered to while disassembling and troubleshooting (explained in following chapters)
is taking place,

COMPONENT ITEM MAINTENANCE STANDARDS REMARKS
Motor Mitsubishi MADO1-D
FIELDS Resistance 0.01 ohm/20°C
BRUSH Wx T x L 6 x 14 x 125 mm
Limit length 45 mm
COMMUTATOR Diameter 28.0 mm
Wear limit 26.0 mm
Mica undercut 0.7+ 0.1Tmm
Undercut limit 0.2 mm
Max. allow runout | 0.15 mm Out of roundness

BRUSH SPRING

650 gr pressure std.

(+10%, —25%)

STARTER SWITCH

Point gap .
Magnet windings
Cut-in Voltage
Cut out Voltage

1.5 mm

3.1 ohms £ 10%/20°C
8.0V or less

3.0V or less

MISCELLANEOUS ELECTRICAL

STARTER MOTOR DRAW:

LOAD:
CONSTRAINT:

42A or less (12V)

8.7V 100A (580 r.p.m.)
4V 300A or less

No load

Disassembly

Starter motor

motor cover.

1) Remove the three cover installing bolts and the starter

2) Remove the four motor mounting bolts and the holder.
Remove the motor.

(Refer to page 74).
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Servicing and troubleshooting

Armature

1) If the commutator surface is dirty, clean with # 600
grip sandpaper as shown in the drawing at the left.
After sanding, wash thoroughly with electrical contact
cleaner and dry with high-pressure air stream.

2) The mica insulation between commutator segments
should be 0.7 £ 0.Tmm below the segment level,
If not, scrape to proper limits with appropriately shaped
tool. (A hacksaw blade can be ground to fit.)
Undercut

0.7 £ 0.1Tmm

COMMUTATOR

3) Each commutator segment should show zero ohm
resistance to the others and at least three million
ohms resistance to the core. If there is less than
3 meg ohms resistance to the core, or one of the
segments is open, replace the armature.

In addition, the armature can be placed on a "‘growler”

(testing device) and checked magnetically for internal

shorts, Follow manufacturer’s test recommendations.

4) If the armature shows signs of having been in contact
with the yoke windings, check the front and rear
cover bearings.

Replace as necessary.

P




5) If the commutator surface shows heavy scoring it
can be turned down on a lathe or commutator turning
machine. Check the specification chart for minimum
allowable commutator diameter. Recut the mica after
turn down.

Note:
Should turning be required, check the condition of
the cover bearings, armature electrical properties, starter
amperage, draw and rpm and, finally, carbon brushes.

Carbon brushes
1) Check brush length and replace if at or near limits.

Minimum length . . .. ... ... ... ... 4.5mm
Standard length .. .............. 12.56mm

2) Check brush spring pressure. Replace if over/under
Specs.
Normal .. ....... ... 650 gr

Note:

Spring pressure is measured with a nominal length
brush installed. Lift until spring starts to lift off brush
and note reading on scale.

3) Clean the brush holders thoroughly. Use clean solvent,
a soft-bristled brush, and dry with high-pressure air
stream.

Yoke
1) If the yoke area is dirty, clean with clean solvent
and dry with high-pressure air.

2) Yoke coil resistance is 0.01 ohms /20°C
If coil resistance is more than 0.015 ohms or less
than 0.005 ohms, replace it.

If the yoke shows leakage to ground (resistance is
less than 0.1 million ohms) replace it. (20°C)

145



146

L.H. point gap
lock screw

L.H. ignition
timing lock screw

R.H. point gap
lock screw

R.H. ignition timing
lock screw

Note:
Immediately after cleaning, the yoke may show some
insulation leakage. Wait for it to thoroughly dry before
checking or re-installing.

Covers
1) Check oil seals for hardening, cracking, and worn lips.
Replace as necessary.

Note:
During reassembly, pre-lube the lips of all seals with
“white’" grease. (lithium soap base grease)

2) Clean the bearings thoroughly, lightly oil each and
check for hard spots during rotation, cracked or broken
balls and/or races, etc.

Replace as necessary.

Note:
During reassembly, all non-sealed bearings should be
given a light coating of 20W or 30W “SE” (MS)
Motor oil.

IGNITION BREAKER POINTS

This unit is equipped with two independent sets of
ignition points; one for each cylinder. They are both
located in a single housing mounted on the front of
the crankcase (R). The points act as circuit breakers
for the ignition system. A point cam spins clockwise
in the center of the ignition unit. A lobe on the cam
controls the opening and closing of the points.

When the points are closed, current flows to the primary
coil (which begins to build a magnetic field). At a precisely
calculated point of crankshaft rotation, the cam forces
the points apart, which stops current flow to the primary
winding in the ignition coil. High voltage is then generatéd
in the coil's secondary winding and causes a spark to
jump the plug electrodes.

Inspection

Wear

a) The points gradually become burnt and pitted. This
is normal wear. However, metal from one point might
transfer to the other. If this metal build-up cannot
be cleaned off with a point file, the points should
be replaced.

b) Oil may gradually seep past the seal and coat the
points or wiring. This will burn onto the points creating
an insulating film. It must be cleaned off with ignition
point cleaner.




c)

d)

The fiber cam follower mounted on the pivoting point
arm rubs against the cam Eventually this block wears
down which results in a reduction of the point gap
and retarded timing of the cylinder. The remedy is
to re- gap the points and check the timing (timing
should be checked any time the points are re-gapped.)

If a point return spring becomes weak or broken,
the pivoting point will bounce. Timing will become
erratic and ignition firing will be uneven. Measure
spring tension by attaching a scale (measured in grams)
to “the pivoting point. It should take 650 - 850 g
to cause the points to separate. (Use a point checker
to measure the separation electrically).

CAUTION

The point shaft threads will be stripped if the engine is
turned using the 10mm point cam retaining nut. Instead, re-
move the 10mm hex plug at the lower-left side of the housing
and engage the crankshaft with a 10mm hex wrench.

Repair

a)

Point gap on each set of points must be set at 0.3 -
0.4 mm (0.012" - 0.016"). Constant electrical arcs
across the points cause some metal to burn away,
changing point gap. Clean and re-gap the points per
recommendation. Check timing after re-gapping.

b) To clean the points, run a point file between the

points until the gray deposits and pits have been
removed. Spray the points with ignition point cleaner
or lacquer thinner, then snap the points shut on a
white business card (or paper of rough texture) and
repeatedly pull the card through until no more carbon
or metal particles come off on the card. (The card
may be dipped in lacquer thinner or other cleaner
to facilitate this procedure).
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c) To gap the points, first rotate the engine until the
ignition cam opens the points to their widest position.
Slip a 0.4Amm feeler gauge into the gap. It must be
a tight slip fit. If an adjustment is necessary, loosen
the point lock screw (1 or 2) as shown in the accom-
panying drawing, insert a screwdriver into the adjust-
ment slots (3 or 4), and open or close the points
until the feeler gauge indicates the correct gap.
Retighten the lock screw and recheck the gap.

Next, rotate the camshaft until the second set of
points epens to its widest point. Then perform the
same steps described in the previous paragraph.

Note:
Add a few drops of light-weight oil onto the felt
rubbing pad after each point adjustment to lubricate
the point cam surface. Do not overoil.

d

Replacement

1) Unscrew the point wire securing screw. Completely
remove the point lock screw. Lift the entire point
assembly up off the point base plate.

2) Locate the new set of points into position by slipping
the point assembly locating pin into the appropriate
locating hole in the base plate.

3) Insert and tighten the point lock screw. Finish this
replacement by attaching the point wire to the station-
ary point and re-gapping the new point assemble.

Note:
Point lead wire should not touch peint base plate and
should be insulated from the base plate by the insulator
washers.

ADVANCE ASSEMBLY

1 )The governor is attached to the breaker gear shaft.
Two centrifugal weights pivot on pins. Each weight
has a small extension that fits into the disk notch.
As engine rpm increases, both weights begin to swing
out on their pivot pins due to centrifugal force acting
on the rotating unit. The weights continue to swing
outward as rpm’s increase until the weights are stopped
by fixed stopper pins. As these weights pivot, the
extensions in the disk notches cause the disk to rotate.
Since the disk is directly attached to the point cam
rod, the ignition point cam also rotates, which causes
ignition timing to advance.




2) Both weights must pivot smoothly or ignition advance
will not occur at the proper rpm, nor will it advance
to its fullest extent. On occasion, light-weight grease
must be applied to the weight pivot pins.

3) The advance unit mechanically changes ignition firing
from 5° BTDC at low rpm to 40° = 3° BTDC at
high rpm (full advance). The ignition point cam is
attached to the timing shaft.

Turning direction

TDC

(J >

r Ignition
v/— /‘ Advanced ignition timing
TF'?

timing (not advanced) for right cylinder

/————Cam chain installing position

GOVERNOR BASE
INDICATION MARKS

for left cylinder

4) The point cam is not integral with the assemply.
During installation, align the mark on the cam with
the pin on the assembly shaft. If reversed, ignition
timing will be reversed.
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CONDENSER

1 .Two ignition condensers are located on the battery
box. They are mounted as a single assembly and must
be replaced as a set in the event of failure.

2. The condensers serve as a storage device to decrease
arcing across the ignition points. Should one fail there
could be either no spark or severe point pitting due
to arcing. In the event of severe arcing there is also
the possibility that the strength of the ignition spark
may be decreased.

3. To test the condition of either condenser, pull the
male/female connection apart.

R s 4. Set electro-tester function switch to ‘‘insulation’’ and con-
EECTROTESTER. @ - @ 4 nect the Black (Neg) lead to the condenser case, Red (Pos) ‘
- o lead to the wire running from the center of condenser. There

will be a momentary flow of current and then the condenser
should show at least 5+ million ohms resistance between the
positive terminal and ground.

5. Next, hook up an electrotester to the condenser:-
4 t (Leads in the same position). Turn the main function
FLECTRD TESTER Ko i switch to “C.CAPACITY" and the calibration switch

Lo 2 « to “CAL".

ol
.

- e
o oHEBA EBNL CO.iTE wEAL %Y i

6. Turn the "“CAP CAL" knob until the meter needle
points to 0.20uf on the red meter scale for *’Capaci-
tance”.

7. Turn the Calibration switch to “TEST”. The needle
should stay in approximately the same position. If
it moves very far into the red, replace the condenser
assembly.
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IGNITION COIL

1. Location
The ignition coils are mounted on a bracket directly
in back of the steering head. They cannot be removed

until the gas tank is removed.

2. The ignition coils can be checked on the machine.
It is not necessary to remove either the coil or the
gas tank unless the coil is defective and needs replacing.

3. Static Test:
Follow the diagram at left to check the coil. Leave
the ignition key off and block the points open with
a piece of paper. The coil should show at least 7mm
spark gap. (Instruction for setting up the Electro-
tester can be found on the Electrotester cover.)

4, Dynamic Test:
Follow the diagram at left for setting it up. Set the
spark gap on the Electrotester to zero. Turn the ignition
on and start the machine. Rev the machine to 2~
3,000 rpm (or the rpm you wish to test at) and
begin opening the tester’s spark gap. When the engine
begins to misfire, close the spark gap until it runs
smoothly again. Spark gap should be at least 7mm.

SPARK PLUGS
1. Standard spark plug is an NGK D-8ES which is a
12mm, 3/4" reach, fairly cold plug.
Specific Tightening Torque: 130 - 170 in-lbs.
(156 - 2.0 kg-m)

2. Under normal conditions the spark plug should show
no deposits on the porcelain insulator around the
center electrode. The porcelain should be a light
to medium tan color. After 2,000 - 4,000 miles fuel
deposits will begin to build up on the plug. Fuel
deposits are easily cleaned off but as this is the period
for a tune-up it is advisable to replace the spark plug.
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TDC

I

[/ Advanced ignition timing
,———Cam chain installing position

Turning direction

Ignition timing (not advanced)

Advanced ignition timing

GOVERNOR BASE
INDICATION MARKS

Ignition timing (not advanced) f for right cylinder

I for left cylinder

3. If one or both plugs are wet, black, and/or heavily

oted, this is an indication that temperatures within
=3 e combustion chamber are too low. Check with
" the rider as to his habits. The plug is designed to
give 'best performance during moderate to medium-
high speed cruising.

4. If one or both plugs are white, blistered, and/or the
electrode has melted away, this is an indication of
excessive combustion chamber temperatgfre.

5. Under normal circumstances it is best to tune car-
buretion to achieve a correct spark plug reading.

6. Servicing
Clean the electrodes of carbon and adjust the electrodes
gap to 0.027" (0.7mm). Be sure to use the specified
plug when replacing.

SETTING IGNITION TIMING

Ignition timing is checked by observing the position of
the timing marks on the governor base in relation to
the timing plate on the crankcase cover (R).

The timing plate is attached to the crankcase cover (R),
and the governor base has four timing marks, respectively,
for both right and left cylinders. In addition, it has
one more mark V' which is used when the cam chain
(timing chain) is installed. ‘

The first one of the four marks is “T" indicating top
dead center for the piston.

The second mark is “’F" indicating the ignition timing
(that is, firing position) before advance takes place (5°
BTDC). The space between the two marks after "'F"’
indicates the advanced ignition timing position. If the
ignition is timed to this position at 2,000 rpm, the
ignition timing is correct. (40° = 3° BTDC)

Note

Before adjusting ignition timing, ““F” mark on governor
base must be aligned with timing plate by turning crank-
shaft. For this adjustment, the point checker can be
used, but for advanced ignition timing adjustment, a
timing light must be used.

Q'
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Note _

Each point gap should be checked first, and adjusted,
if necessary. Then proceed with the timing adjustment.
Refer to page 147.

1. Check the point checker for full scale deflection (In-
finity to Zero resistance), then hook the black lead
to a good ground; the red lead to the orange point
wire (left cylinder).

Caution:

Ignition timing for each cylinder is set separately.
However, it is absolutely necessary that the left cylinder
points are timed BEFORE the right cylinder points.
The left cylinder poihts are mounted directly to the
ignition point base plate. The right cylinder points,
however, mount-on a separate plate that is, in turn,
mounted to the large ignition base plate. If the right
cylinder points are timed first, they will shift out
of position when the base plate is pivoted to time
the left cylinder points.

The letter ““L" (for left cylinder) is stémped next
to one set of points, the letter ’R" (for right cylinder)
is stamped next to other set. This indicates which of
points fires which cylinder. -

v

2. Rotate the crankshaft in the direction of running
rotation (clockwise when viewed from the right side)
until the left-hand set of points just start to open,
as indicated by the point checker,

3. Check the governor timing mark position in relation
‘to ignition timing. If left-hand breaker points open
and close with correct timing, timing plate is considered
to be aligned with “F"” mark. If not aligned, re-
adjustment is needed.

4. With the timing marks lined up correctly, loosen both
base plate lock screws. Pivot the entire plate until
the right cylinder points just start to open, (as in-
dicated by the point checker).

5. Tighten down both lock screws and check the timing
again to make sure the base plate has not moved.

6. To set right cylinder timing, repeat steps 1 thru 4,
except to switch the point checker probe from the
orange wire to the gray wire. The right cylinder points
are held in place on the base plate by two different
lock screws. Loosen both lock screws as shown in
the accompanying figure and make the necessary ad-
justments.

CAUTION

The point shaft threads will be stripped if the engine is
turned using the 10mm point cam retaining nut. Instead, re-
move the 10mm hex plug at the lower-left side of the housing
and engage the crankshaft with a 10mm hex wrench.
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7. Start the engine, set speed to 2,000 rpm and set
the timing light as illustrated. If ignition occurs between
the two marks for advanced ignition, the ignition is
correctly timed. If not, readjust the contact breaker
position, and check the timing plate position.

LIGHTING CIRCUIT
1. Headlight
a) The headlight is a semi-sealed unit with a non-
replaceable filament. If the headlight burns out,
replace the entire headlight bulb unit.

b) Replacement:
Remove screws ““A”, “B” and ““C"” (“C" is the
side adjustment screw). Unhook spring “D" and
pull the defective unit out of its shell. Slip a new
unit into position and install parts “A’, B, and
"C",

c) Adjustment:

Screw ““C"" controls side-to-side headlight movement.
Screw it in or out until the headlight beam is
centered.

2. Turn Signals
a) Voltage flows from battery to the relay condenser.
The condenser becomes fully charged (including
— wire to flasher switch) and all voltage flow stops
: in the relay).

-O
O

O FL, FL,




b) When the relay switch is actiyated, voltage flows
from the battery through the ““Lc¢” winding and
causes the flasher to light.

it

c) At the same time that voltage lights the flasher,
the “'Lc¢” winding around the metal core creates
an electromagnet that pulls the contact points apart.
Voltage flow stops and the flasher lights go out.

~ Magnetism to hold the points apart is momentarily
maintained because the stored electrical charge in
the condenser discharges back through “Lv'' and
"¢ winding. The stored condenser amperage, how-
ever, is not sufficient to light the flasher lights (due
to their being a high resistance load), so both
flasher lights do not light again.

As soon as the condenser becomes sufficiently dis-
charged, magnetism ceases and the point spring
pulls one point into the other. Voltage once again
flows to the flasher lights, causing them to light.
At the same time some voltage charges the con-
denser. The process continues to repeat itself until
the switch is turned off.

d) Improper Operation

d-1) No flasher action at all:
Check for a broken or shorted wire in the turn
signal circuit.

d-2) Too slow or too fast flasher action:
A burned out flasher bulb will slow the flasher
action. Check the condition of all flasher bulbs.
If flashing action is too slow, and all bulbs are
good, the flasher relay (condenser inside) is de-
fective. Replace the relay.

Note
A bulb of incorrect watt rating will also affect flasher
speed - doublecheck all bulbs for correct voltage and/or

wattage.
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IC Voltage Regulator

Yamaha has adopted an IC voltage regulator in the TX500
which is the first of its kind in the motorcycle field.
This IC voltage regulator is designed to eliminate the
following inherent disadvantages of a conventional contact-
type voltage regulator-fluctuations in voltage due to mecha-
nical vibrations, burning or wear on contact surfaces
due to interrupted current.

There are two types of IC voltage regulators available,
hybrid IC and semi-conductor IC. In the TX500, the
hybrid IC type is used, and it is made up of an aluminum
circuit board with condensers and resistors printed or
vaporbonded to it. The whole circuit is constructed by
micromanipulation and processing of a single block or chip
of semiconductor. (In a transistor, the chip is sealed in,
and the three electrodes extend outside the container.)
To protect the circuit, it is insulated by silicone rubber
and put in an aluminum case for better heat dissipation.
Therefore, the hybrid IC voltage regulator cannot be
disassembled, and no adjustment is required. We shall
discuss how to check the condition of the hybrid IC
voltage regulator,

Rectifiérl
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Key switch

Stator coils

Battery —

Field. coil
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Fig. Circuit Diagram

Voltage regulator

Functions of the IC Voltage Regulator
The functions of the voltage regulator is to regulate the voltage of the current flowing to the field coil by interrupting
the current by menas of an ON—OFF control system. We will consider here the functions of a transistor, diode, and
a Zener diode used in the IC voltage regulator as well as those of the IC voltage regulator itself.




Theory of the Zener Diode (ZD)

direction is applied, it shows different properties.

Theory of a Transistor (Tr)

As shown below, when current flows from the base
of a transistor to the emitter (this current is called
base current), a large amount of current flows from
the collector to the emitter (this current is called collector
current).

On the contrary, when there is no current from the
base to the emitter, no current flows. from the collector
to the emitter. In other words, only when the base

_voltage is about 0.7 volts higher than the emitter voltage,

does current flow.

Like a standard diode, the Zener diode allows current to flow in the forward direction, but when a voltage in the reverse

- As illustrated below, when a voltage in the reverse direction is applied, the insulating properties of the Zener diode

breakdown, thus allowing the current to pass across it.

The IC voltage regulator uses the properties of the Zener diode. It detects whether the voltage is higher or lower than
the voltage setting, by which the voltage across the béttery terminal can be regulated.

. e
® ’ 3T*

‘9
7 8?

Properties of a diode 1

Voltage in the reverse direction
Current in the forward direction

Forward direction

Reverse direction

Voltage in the forward direction

I S

Voltage in the reverse direction

12 Zener voltage

Property of a Zener diode

7. Current in the forward direction
8. Forward direction

9. Reverse direction )

10. Voltage in the forward direction
11. Current in the reverse direction

12. Current in the reverse direction
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Theory of the IC Voltage Regulator
Figs. 1 and 2 show the function of the IC voltage
regulator circuit.

4/ Diagram shows how the circuit functions when the battery
ﬁ__ . Key switeh voltage is low. In this case, current flows to the base
Stator Coils g - Battery — of Tr1 and further to the field ccil, thus causing the
) T output voltage of the generator to rise. As the generator
Field coil Ny voltage rises, the generator begins to-charge the battery,
and as a result, the battery voltage increases.
As the battery voltage increases, the voltage across the

Fig. 1 Operation Circuit of IC Voltage Regulator Zener diode reaches the Zener Voltage. As a result, as
seen in Fig. 2, current flows through the Zener diode
to the base of Tr2, thus making Tr2 conductive. As the
collector-emitter voltage of Tr2 (the base-emitter voltage
-4 of Tr1) drops, Tr1 becomes nonconducting, and the
| Kev switeh | generator rotor coil current decreases.

Stator Coils @ Battery = When Tr1 changes from the conductive condition to
I the nonconducting condition, the current flowing to the

generator field coil continues to flow through diode D.

To sum up, transistor Tr1 repeats the ON—OFF operation
50 to 200 times per second, and thus the IC voltage
regulator maintains the constant voltage of the battery.

Field coil

Flg. 2 Operation Circuit of IC Voltage Regulator

Inspection
This IC voltage regulator is sealed in a molded resin,
and therefore, it is impossible to inspect or replace

(@) * its inner parts. But it can be checked in the following
_ ) manner and, if faulty, it should be replaced with a new
é, %’ y one. /
o
Z - P?ovﬂ%e ) a. Checking the IC voltage regulator (removed from the
—O § generator) using a constant voltage power source.
Connecting Diagram
RF (Resistor) 100 ohms, 5 watts
V (Voltmeter) 30V, rating 0.5
i A (Ammeter) 1 amp., rating 0.5
Fig. 3 . Power source 0-30 volts, variable

maximum current 1 amp.

Checking Method
In the circuit shown in Fig. 3, when the power source
voltage is slowly increased, the current flowing to resistor
RF also increases accordingly. But when the power source
voltage is increased further, the current flowing to RF
suddenly decreases below 3 mA. This increased voltage
is the regulated voltage of the IC voltage regulator.

If no current flows to RF when the power source voltage
is below the specified regulated voltage, or if the ammeter
reads more than 3 mA when the power source voltage
is over that specified, the IC voltage regulator is faulty.
It should be replaced with a new one.

Caution

Connect the resistor, voltmeter, ammeter and battery,
in that order.

Do not reverse the battery connections.



b. Checking the IC voltage regulator (being connected
to the generator) by using a battery alone.

1) Use a fully-charged battery.

2) Start the engine, and increase the engine speed

to more than 2,000 rpm. Measure the battery voltage
after starting the power generation.
If the voltmeter readings are 14.5 + 0.3 volts, the
IC voltage regulator is in good condition. If within
the range of 13.5 to 15 volts, the IC voltage regu-
lator should be checked according to the procedure
on page 158. But if the voltmeter readings are below
13.5 volts or over 15.0 volts, the IC voltage regulator
should be replaced.

Note
If the test is performed with a battery not fully charged,
the voltmeter readings will be about 13 volts. That is,
correct measurements are impossible.

Operational Notes

1. Never disconnect the battery wire while the generator
is in operation. If this is done, a high voltage is generated
between the generator output terminals, thus damaging
the semi-conductors.

2. Keep the battery wire connected while measuring the
regulated voltage without removing the IC voltage
regulator. For this test, use a fully-charged battery.
If the battery is disconnected, the regulated voltage
will be higher.

If the battery is not fully charged, the battery voltage
will not reach the specified regulated voltage. Therefore,
make sure the battery is in a fully charged condition.

3. Do not use a high-voltage insulation resistance tester
such as a megger.
If a high voltage is applied to the regulator’s terminal,
the regulator will be damaged.
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5. TROUBLE SHOOTING

A. No start or difficult to start

1. Ignition System

Possible Causes

Inspection and Repair

—

Carbon-fouled or worn out spark plug.

Clean or replace plug.

2. Gap incorrect or bridged. Gap to 0.7mm

3. Contact breaker point burned up or worn-out. Clean or change points.

4. Point gap incorrect. Set point gap (0.3 - 0.4 mm)

5. lIgnition timing out of adjustment. Set ignition timing.

6. Ignition coil failed. Use electro-tester to measure primary and secondary
winding resistance. Also make a standard coil test.

7. Condenser shorted out. Use electro-tester to check capacity and insulation.

8. Brown or red ignition wires broken or shorted. Turn on main switch. Use horn and stoplight. No operation
means possible broken wire.

9. Main switch defective. Check main switch.

10. Blown fuse. Replace.

11. Battery discharged or defective. Check specific gravity of each cell with hydrometer.

2. Fuel System
Possible Causes Inspection and Repair

1. No gass. Disconnect fuel line at carburetor, turn fuel petcock, on,
check for fuel flow.

2. Tank cap vent hole plugged.

3. Petcock defective.

4. Fuel line plugged.

5. Carburetor not level.

6. Carb equalizer tube has hole or loose connection.

3 Compression-Cylinder Compression Measure Shows Low

Pressure

Possible Causes

Inspection and Repair

—_

Lack of valve clearance; valve held open.
Valve timing incorrect.

Cylinder head gasket broken.

Valve seat defective.

Piston rings(s) defective.

Cylinder tapered or out of round.

Valve guide(s) worn out.

Guide seals bad.

© N O o s N

Adjust valve.

Camshaft improperly installed or cam chain loose.
Check for combustion gasses blowing out past gasket.
See Valve Seat Repair Section.

Too much smoke while riding motorcycle. Especially blue
smoke indicating oil burning. See individual wear sections

for inspection methods.
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B. Poor idle and/or low speed performance

1. Ignition System

Possible Causes

Inspection and Repair

_

Spark plug fouled or incorrect gap.
Contact points bad.
Incorrect ignition timing.

Weak spark.

o bk wD

Partially discharged or defective battery.

Clean and gap, or replace if necessary.
Clean and gap, or replace if necessary.
Reset timing.

Check ignition coil and condenser.

Weak horn and lights-check fluid level; recharge;

2. Fuel System

Possible Causes

Inspection and Repair

—_

Tank cap vent plugged.

Fuel petcock plugged.

Carburetor slow speed system inoperative.
Pilot screw out of adjustment or plugged.
Carburetor float level incorrect.

Starter levers on.

Air leak.

No ok wN

Carburetor not level.

©

Equalizer tube has hole or loose connection.

Clean or repair as necessary.

Manifold equalizer tube cracked, or rubber carburetor
manifold cracked.

3. Compression System

Possible Causes

Inspection and Repair

—_

Incorrect valve clearance.
Valve timing (camshaft) incorrect.

Valve seat leakage.

LN

Valve guide worn.

C. Poor mid-range and high speed performance

1. Ignition System

Possible Causes

Inspection and Repair

1. Spark plug incorrect

2. Advance (or spring) defective.

Ignition timing off
Points set too close

Condenser defective.

o o bW

Spark plug caps dirty.

Clean and gap to 0.7mm or change plug if necessary.

Advance not able to turn, governor weight not pivoting.

Check for correct "‘retard”” to full advance” position.

Re-gap to 0.3 - 0.4 mm.
Check using electro-tester.
Check for carbon tracking.
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2. Fuel System

Possible Causes

Inspection and Repair

1. Butterfly valve not opening completely or not in
synchronization.

Dirty air filter element.
Carburetor float level incorrect.
Incorrect main jet size.

Incorrect jet needle clip location.

@ ok wN

Cracked and leaking vacuum diaphragm.

~

Carburetor not level.

8. Choke half on.

Make corrective adjustment.

Clean with high pressure air.
Measure and change if required.
Remove jet and check stamped size.
Check position of clip in needle.

Remove air cleaner and observe vacuum piston operation
while running engine.

Level carburetors.

Check chokes.

3. Compression System

Possible Causes

Inspection and Repair

—_

Weak or broken valve spring.
Valve timing (camshaft) incorrect.
Broken piston rings.

“Valve springs upside down.

1 '.‘;:-'f_c*) N

Make valve spring tests, replace if weak.
Check cam chain tension.
Compression abnormal. Replace.

Install properly.

D. Ehgine overheating

1. Ignition

Possible Causes

Inspection and Repair

1. Ignition timing too advanced or retarded.
2. Malfunctioning governor.

3. Too hot spark plug heat range.

Check timing.
Check action of governor rod and pivot weights.

Check heat range /electrode insulator color.

2. Fuel System

Possible Causes

Inspection and Repair

1. Too lean air-fuel mixture.

2. Bad gasoline.

Any jet plugged or too small. Air leak in carburetion
intake system.

Listen for detonation: check for unusual deposits on
spark plug.




3. Qil System

Possible Causes

Inspection and Repair

> wn

Qil level too low.
Oil too thin.

Oil pump defective.
Oil passage plugged.

Check and refill.
Improper weight or too contaminated-change oil.
Loosen oil delivery line to head and check for oil flow.

Disassemble engine; pour solvent or direct air through oil
passages.

4. Too Much Blue Exhaust Smoke

Possible Causes

Inspection and Repair

—_

o s N

Too much engine oil.

Breather plugged up.

Cylinder and/or piston rings worn.

Worn or cracked valve guide.

Cracked valve guide seals.

Check oil level and drain some if necessary.

Check and clean if necessary.

Make necessary measurements and replace as necessary.
Make necessary measurements and replace as necessary.

Make necessary inspection and replace as necessary.
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6. CONVERSION TABLES
Millimeters to Inches
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0 0.0039 0.0079 0.0018 0.0157 0.0197 0.0236 | 0.0276 | 0.0315 | 0.0354
1 0.0394 | 0.0433 | 0.0472 | 0.0512 | 0.0551 0.0591 0.0630 | 0.0669 : 0.7099 | 0.0748
2 0.0787 | 0.0827 0.0866 | 0.0906 0.0945 | 0.0984 | 0.1024 | 0.1063 | 0.1102 0.1142
3 0.1181 0.1200 | 0.1260 | 0.1299 0.1339 0.1378 | 0.1417 0.1457 0.1496 0.1535
4 0.1575 | 0.1614 | 0.1654 | 0.1693 | 0.1732 | 0.1772 | 0.1811 0.1850 | 0.1890 | 0.1929
5 0.1969 | 0.2000 | 0.2047 0.2087 0.2126 | 0.2165 | 0.2205 | 0.2244 0.2283 0.2323
6 0.2362 | 0.2402 | 0.2441 0.2480 0.2520 | 0.2559 | 0.2598 | 0.2638 0.2677 0.2717
7 0.2756 | 0.2795 | 0.2835 | 0.2874 0.2913 | 0.2953 0.2992 | 0.3031 0.3071 0.311 O—
8 0.3150 | 0.3189 0.3228 0.3268 0.3307 0.3346 0.3386 | 0.3425 | 0.3465 | 0.3504
9 0.3542 | 0.3583 0.4016 | 0.3661 0.3701 0.3740 | 0.3780 | 0.3819 0.3858 0.3898
10 | 0.3937 0.3976 | 0.4016 | 0.4055 | 0.4094 | 0.4134 0.4173 | 0.4213 0.4252 0.4291
0.01mm=0.004 0.03mm=0.0012 0.05mm=0.0020 0.07mm=0.0028 0.09mm=0.0035
0.02mm=0.008 0.04mm=0.0016 0.06mm=0.0024 0.08mm=0.0031 0.10mm=0.0039
Inches to Millimeters
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0 0.254 0.508 0.762 1.016 1.270 1.524 1.778 2.032 2.286
0.1 2.540 2.794 3.048 3.302 3.556 3.810 4.064 4.318 4.572 4.826
0.2 5.080 5.334 5.5688 5.842 6.096 6.3560 | 6.604 6.858 7.112 7.366
0.3 7.620 7.874 8.128 | 8.382 8.636 8.890 9.144 9.398 9.652 9.906
0.4 10.160 10.414 10.668 10.922 11.176 11.430 %1.684 11.938 ; 12.192 12.446
0.5 12.700 12.954 13.208 13.462 13.716 13.970 14.224 14.478 : 14.732 14.986
0.6 15240 15.494 15.748 16.002 16.256 16.510 16.764 17.018 : 17.272 17.526
0.7 17.780 18.034 18.288 18.542 18.796 19.050 19.304 19.558 w 19.812 20.066
0.8 20.320 | 20.574 20.828 21.082 | 21.336 | 21.690 | 21.844 22.098 | 22.352 22.606
0.9 22.860 | 23.114 23.368 23.622 23.876 | 24.130 | 24.384 24.638 ’ 24.892 25.146
1.0 25.400 | 25.654 25.908 26.162 26.416 | 26.670 26.924 27.178 27.432 27.686

0.001""=0.0254mm
0.002"=0.0508mm

0.003"'=0.0762mm 0.005"'=0.1270mm 0.007"=0.1778mm 0.009"'=0.2286mm
0.004"=0.1016mm 0.006"'=0.1524mm 0.008''=0.2032mm 0.010"'=0.2540mm
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Metric to Inch System Inch to Metric System
MULTIPLIER MULTIPLIER
KNOWN (Rounded off) RESULT KNOWN (Rounded off) RESULT
wi m-kg 7.233 ft-lbs w] ft-lbs 0.13826 m-kg
§ m-kg 86.80 in-Ibs § in-Ibs 0.01152 m-kg
= cm-kg 0.0723 ft-lbs = ft-lbs 13.831 cm-kg
cm-kg 0.8680 in-1bs in-1bs 1.1521 cm-kg
g kg 2.205 Ib | b 0.4535 kg
g 0.03527 oz =| oz 28.352 g
km/I 2.352 mpg mpg 0.4252° km/I
8l km/hr 0.6214 mph gl mph 1.609 km/hr
=l _km 0.6214 mi Z|_mi 1.609 _ km
2l m 3.281 ft 2l ft 0.3048 m
g m 1.094 yd =] vd 0.9141 m
21 cm 0.3937 in = 254 cm
mm 0.03937 in in 25.4 mm
=l cc(emd) 0.03382 oz (U.S. lig.) Z| oz(us.lia) 2057 cc (em3)
E cc (em3) 0.06102 cu. in. 2| cu.in. 16.387 cc (cm3)
I | (liter) 2.1134 pt (U.S. lig.) E pt (U.S. lig.) 0.4732 | (liter)
g I (liter) 1.057 gt (U.S. lig.) =1 gt (US. lig.) 0.9461 | (liter
>| | (liter) 0.2642 gal (U.S. lig.) 2] gal (US.lig) 3.785 I (liter)
1 kg/mm 56.007 Ib/in .| Ib/in 0.017855 —  kg/mm
2 2 /2 - T Y 2
= kg/cm 14.2234 psi (Ib/in<) 2| psi (Ib/in4) 0.07031 kg/cm
Centigrade(°C) 9/5(°C)+32 Fahrenheit(°F) = Fahrenheit(°F) 5/9(°F -32) Centigrade(°C)
DEFINITION OF TERMS:
m-kg =  Meter-kilograms: Usually torque.
' g = Gram(s).
. kg = Kilogram(s): 1,000 grams.
km = Kilometer(s).
* | = Liter(s).
km/I = Kilometer(s) per liter: Mileage.
cc = Cubic centimeter(s) (cm3): Volume or capacity.
kg/mm = Kilogram(s) per millimeter: Usually spring compression rate.
kg/cm2 =  Kilogram(s) per square centimeter: Pressure.
7. TORQUE SPECIFICATIONS ' Standard 1.5.0. Pitch Threads
Torque specifications call for dry, clean threads. A B TORQUE SPECIFICATION
Components such as the cylinder or cylinder head (NUT) | (BOLT) | kg-m | Ft-lbs | In-Ibs
should be at room temperature prior to torquing. A 10mm gmm 1.0 1.2 85
cylinder head or any other item with several fasten- 13mm gmm 2.0 15 175
ers should be torqued down in a cross-hatch pattern 14mm 8mm 2.0 15 175
is successive stages until torque specifications is
. tag que s 17mm | 10mm | 3.5-4.0 | 25-29 | 300-350

reached. The method is similar to installing an auto-
mobile wheel and will avoid warping the component.

9mm | 12mm | 4.0-4.5 | 29-33 | 350-400
2omm | 14mm | 4.5-5.0 | 33-36 | 400-440
26mm | 17mm | 5.8-7.0 | 42-50 | 500-600
27mm | 18mm | 5.8-7.0 | 42-50 | 500-600
30mm | 20mm | 7.0-8.3 | 50-60 | 600-700

SPARK PLUG
(14mm) 2.7-2.9 | 19-21 | 230-250

(12mm) 1.5-2.0 | 11-15 | 130-175

See following pages.




Tightening Torque for Engine and Frame Parts

ENGINE SECTION

-

*: Use LOCK-TITE ’
- Use MOLYBDENUM "on

Tightening torqué

Primary gear

6-mm nut

Parts to tightened Parts name Q'ty
Valve clearance adjustment 6-mm lock nut 8 1.2 — 1.5 kgm ~
Camshaft cap tightening 6-mm nut 12 0.8 — 1.0 kg'm
6-mm stud bolt * 12 | 0.8 — 1.0 kg:m ~
Cylinder head tightening 10-mm nut 8 3.0 — 3.4 kgm 2.4~ 2(‘/37
6-mm bolt 1 1.0 — 1.2 kg-m 54,
8-mm bolt 3 2.1 — 25 kgm 2.
" 10-mm stud bolt * 8 1.5 — 2.0 kg-m
Connecting rod 8mm lock nut 4 3.5 — 4.0 kg-m
Crankshaft oil hole 1/8" taper plug 2 3.7 — 4.0 kg-m (caulking)
‘Oil warning switch 1/8" taper * 1 2.0 — 2.3 kgm
Oil filter 22-mm oil cleaner ass'y 1 20 — 2.3 kgm
Strainer housing 6-mm pan-head screw 4 0.8 — 1.0 kg-m
Delivery pipe 10-mm banjo bolt 2 20 — 2.2 kgm
- Drain plug 30-mm 1 35 — 4.0 kgm
o 14-mm 1 35 — 4.0 kgm
) VPump cover’ 6-mm allen screw 3 0.7 — 0.9 kg-m
& Strainer cover 6-mm allen screw 11 0.7 — 0.9 kgm
Kick -erank 8-mm bolt ' 1 15 — 25 kg-m ’
A C generator, rotor 10-mm bolt 1 3.0 — 3.5 kgm
: , stator coil 6-mm allen screw 3 0.7 — 0.9 kg-m
, field coil 6-mm allen screw 3 08 — 1.0 ‘kg-mc
- Clutch -spring : 6-mm cross recess hexagon screw 6 0.8 — 1.0 kg-m
Clutch boss tightening = -+ 18-mm lock nut 1 7.5 — 8.0 kg-m
Change stopper screw 8-mm stopper screw 1 1.2 = 2.0 kg-m
Change adjusting screw:" 6-mm adjusting screw 1 0.8 — ‘1,0, kg-m
Neutral switch 5-mm flat-head screw 3, |0.25 — 0.45 kg-m
Change pedal 6-mm bolt 1 i 10.8 ~ 12 kg-m
Drive ‘spiotket 18-mm lock nut 1 | 25 — 45 kgm
Créﬁfiase‘ tightening 10-mm stud bolt 6 | 1st.1.0 2nd. 2.0 Final 3.5 kg-m
A 6:mm bolt 14 % 15t.0.5 “Final 1.0 kg-m
Primary drive gear 10-mm bolt 1 3.5 — 4.0 kg:m ‘i‘
Spark plug 18-mm Hex. 2 1.5 — 2.0 kg-m -
* 1 0.8 — 1.0 kg-m

R4
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Parts to tighten

Tightening torque

Front wheel shaft and nut

Front fender and fender stay (F) (R)
‘Fender stay (F) (R) and front forks

 Front fender center stay and front forks

Handle crown and inner tube

Handle crown and steering shaft (M8)
Handle crown and steering shaft (M16)
Handle crown and handle upper holder
Front flasher and headlight

Master cylinder and brake hose 1
Brake hose 1 and brake pipe 3

Brake pipe 3 and joint

Brake hose 2 and joint

Brake hose 2 and brake pipe 1

Brake pipe 2 and éaliper

Ca_lipér (L) and caliper (R)

-Calvip'er (L) and caliper bleed screw

Caliper (R) and front fork outer tube

Disc to disc bracket

Disc bracket and hub

Stop switch and joint

Engine mounting nut (front upper side)

" (front lower side)

(rear upper side)
(rear lower side)

Engine front bracket and frame

Engine rear bracket and frame

- Battery box stay to frame

‘Pivot shaft and frame
ear wheel shaft and rear arm
Rear fender and frame (MB)

" (M16)
Tension bar and brake plate
Tension bar and rear arm

Muffler and frame

~ Muffler stay and frame

Handle crown and meter bracket

" Meter bracket and meter cover

Rear arm and rear end arm
Rear stay and frame

Rear flasher light and stay
Axle holder and front forks
Cleaner box and frame
Frame and rear cushion
Rear arm and rear cushion

7.00 -- 10.00 kg-m
0.60 — 0.95 kg-m
0.60 — 0.95 kg-m
0.80 — 1.25 kg-m
0.80 — 1.25 kg-m
0.80 — 1.25 kg-m
6.00 — 9.00 kg-m
1.80 — 2.50 kg-m
0.80 — 1.25 kg-m
1.50 — 2.00 kg-m
1.30 — 1.80 kg-m
1.30 — 1.80 kg-m
1.50 — 2.00 kg-m
1.30 — 1.80 kg-m
1.30 — 1.80 kg-m
7.50 — 9.50 kg-m
0.60 — 0.90 kg-m
4,00 — 5.00 kg-m
0.80 — 1.00 kg-m
1.70 — 2.20 kg-m
1.50 — 2.00 kg-m
2.70 — 3.40 kg-m
2.70 — 3.40 kg-m
2.70 — 3.40 kg-m
5.00 — 7.00 kg-m
140 — 2.20 kg-m
1.40 — 2.20 kg-m
0.60 — 0.45 kg-m
5.00 — 8.00 kg-m
12.00- 18.00 kg-m
0:60 — 0.95 kg-m
0.80 — 1.25 kg-m
1.40 — 2.20 kg-m
1.40 — 2.20 kg-m
0.8— 4.25 kg-m
1.30 — 2.10 kg-m
1.80 — 2.50 kg-m
0.20 — 0.30 kg-m
0.80 — 1.25 kg-m
0.60 —. 0.95 kg-m
0.80 — 1.25 kg-m
0.80 — 1.25 kg-m
0.60 — 0.95 kg-m
2.30 — 3.70 kg-m
2.30 — 3.70 kgm

=
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TX500 - TX500A

PERTINENT
PARTS and SERVICE
BULLETINS

Note

THE FOLLOWING INFORMATION MUST BE USED AS A GUIDE ONLY TO
INDICATE THE DIRECTION TAKEN BY VARIOUS MODIFICATIONS. IT
IS INCLUDED ONLY AS AN AID TO SERVICING THE SERIES AND,
SHOULD A QUESTION ARISE REGARDING A CERTAIN PART, THE
MECHANIC SHOULD REFER TO AN UP-TO-DATE MODEL PARTS BOOK,
SERVICE OR PARTS NEWS BULLETIN, OR THE MANUFACTURER.




169

S1SI17S1HVd YNOA 31vadn 3Sv3ild
'plos aq 01 anug}
-Uod |jim adA1 p|O "Mou 8|qejlene a.e sadA) mau pue pjo ylog :s[ess (10 ‘Z

‘Mou 8jqejleae aJe sadAl ylog
*Plos aq |jim adA1 Mau 8y Ajuo ‘3203s Jo 1no si adAl pjo uayp :sBuiysng |

AVAOL LSIT7SLHVd HNOA 3Lvadn 3Sv3Id

m-—-m <m m Q ml—<m (481100 34YS 2 [ESS |10 [28YM 4B3Y)  Z 8inbiy
(V) ~10L00L N/3 :V00SX L
~Z¥0LL0 N/3  :008XL1
8«p anjeA ‘[eas | LO-6LLZL-LLE | 00-6LLZL-LLE 9-¢€ 8 A
1sneyxe opinb ajqeabueyolalul Em_:mwwwm\,”mmh :310N
les ese ‘sap v |aneA‘Bulsng | LI-vELLL-LLE | OLPELLLLLE | §-T v ozE « P0g : 310
ayelul wﬁ_:m Jalawelq 481nQ m_wm.mm
' } A ; A i
¥ | e ‘bulysng LL-EELLL-LLE | OL-EELLL-LLE v-C 14 8-26-26-00S < 8-25-05-0S
s|qesbueyossiu)| aoud | AD | aweNnsued | 'oNsuedMeN | "ON sued PO ‘ON 33y | ‘ON abey
(3517 S11ed QOGX L - Z 84nB14 885) | ainbiy
JATVA w
1SNVHX3 | a1nbig
é ‘ ﬁ T10 W3LSs
JATVA “IV3S
1SNVHX3 3aIND
‘ JATVA ‘'ONIHSNE -
INVLINI 3AIND
Av3S MIN IATVA 'ONIHSNE
a3saav 2
MaN a0 =~ @—at soeld | - § ON
mmv_\«._._%z\ﬁ saoe|d ¢ - 8 "ON
73S MaN *‘mojaq sbuimesp aag se0eid g - £ "ON
"SBA[BA ISNBUXD 0} Pappe U3aq BARY S|Bas [0 WalS aAjeA °Sa -smofjoy 58
-eded Bujutelal |10 ey anoidwi o1 paubisapas usaq aney s|eas |10 | X
wials BAfeA 3y} pue (Isneyxa pue axeju) sbuiysng apinb ajea ayy $310q Japun Jaysem (1) auo ppy m._m.mw_
VY00SXL1/00SX 1 ("3u02) sUOIDALIOY pue SUOIIPPY ‘S| S1Hvd V005/00SX L
€4/51/01 31va €4/6/11 31va

02906 VINHOHIMVO “M¥vd vNaNg
NOILVHOdHOD TVYNOILYNHILNI YHYINVA z10z

5 SMHAN SLUVd =
ATIADHOLOW

Y3IGNNN

02906 VINYOLIMVD “Myvd vNINg
NOILVHOJHOO TYNOILVNYILNI VHYINVA

SAHUN SLYVd
HTIAIDHOLON



170

L

- 1L°ON 434

‘Il 484 ‘uid uennd euixe auo
UUM sawod Ajqussse ay)  ‘ajpuey
8yl ur juswpedwoo abesols 003
e sey ‘uonensn|y 8ss ‘Ajquassy
Jeun) uteyy wey ayjy :3ION

'$3]|quIasse se 10
AlIENPIAIPUL Pa1ap.0 oq 15N S[003 [Iy "3y 1001 [E198dS QOGXL OU SI 813yl 31 ON

sobrids n\_s._. 3 (PHWI9/-) “ASSY 3DNVD WNNOVA| 00-80-0£006-806 '8
¢ wuwgz'g 1 [BAOWRY 3PIND "HONNJ L414Q| 00-ZZ-L L006-806 "L
) apInY aAleA "43113S| 00-62-1 L0O06-806 ‘9
1 snlpy YyaInid "HONIUM | 00-2Z-1 LO06-806 'S
mm_w%mms 1 "ASSV ANV1S 39NV9 TvIa| 00-92-11006-806 K4
1 wwgl "x2H ‘HONIYM | 00-€Z-1 1006806 '€

[ 101ld "LINJINHOV.LLY | 00-6v-0£006-806| 92

L 481n) *1071d " | 00-1Z-11006-806 | &

L 3813 ISNeYX3 "HILIND | 00-61-L1006-806| ve

1 o9V X3/U1 'd3LIND " | 00-81-11006'806] €2

L (c§2) X3 (,0L) U1 ‘43L1n2* | 00-€€-11006:806| 22

l el ‘el 'HILIND * | 00-91-11006-806 | 12
1 "ASSY H3LLIND 1V3S IATVYA| 00-71-11006-806 T

1 Buiiined "Nid * | 00-vz-11006:806 | z-1

4oea 8011g [2 4Ny 'Nid " | 00-€L-11006:806 | L-1
D "ASSY H3LLND NIVHO WVD | 0021 1 1006-806 1
SMHVNIY m_uﬁn_ "AlD NOILdI49s3a Y3IENNN LYVd | W3LI

("1u02) S700L 1VI03dS 00SXL

€L/L/9 3lva

02906 VINYOLITVO ‘Myvd VYN3Ng
zi0z NOILVHOdHOD TVNOILVNHILNI VHVYINVA

- SAUN SLUVd

08¢

s A TOADHOLON

‘Bojere) sjoo] |e1oads z7 6| 1noA o3 uoneuwwoyul buimoyjoy syl ppe ases|q

S7001 TVioads 00SX1
€L/t/9 31VA

02906 VINHOHITVD ‘Myvd vNaNng
NOILVHOdHOD TVYNOILVNHILNI VHVNVA

= SMAN SIMVd
v TTIADUOLON



171

xapuaj juox3 pay T00T66-S¥ :INIONT

“ue3 93TYM TOT066-€8€ ‘TN VII 0se LYE €8¢ 0S€ZL
Iapua J Juox3 pay T0T066-£5Q *INIONT

“[ue3 231ym 107066-€AL ‘IWVII 0S¢ 424 67¢ 0STYL
Iapud J JuoxI pay T0T066-€SV *INIONI

“ue3 231ym T0T066-00% *FWVII 441 (X4 00% STIVL

-  s¥IOVI avod -

(edra3s syoerg)

3snQ TaATIS T0T000-€9€ 00 867 €9€ 00508
(odrx3s poy)
3snq IaATIS T0T000-S9€ 09€ 1S€ $9¢ 09EXIN
(adrx3s morrax)
3snQ I2ATIS T0T000-#9€ 0sT 95T $9€ 0STXIN
(2drx3s aBuezQ)
3snQ IeATIS T0IS2E-TLV sT1 €71 81€ XLV
(edrx3s usaxn)
3snq TaATIS TOTSOT-ZLT 00T L6 SEE XIWLT
TaATIS T0T000-£9€ 08 €L £9€ XWLO
- SSOYDO0LOW -
umoxg eleg T0TSTI-TLY 09¢ 15€ 80€ €Ly
uaa19 uorjryaduo) T0TSET-JTIA 0sZ 95T 11€ €1a
3snq@ preo TOT00T-T1O ST 1941 pIE €10
ang enjeg T0T00Z-TLV 14 €71 9TE LV
adexg TOTSE0-TLT 00T L6 S0€ €11
MmoTax uorjrjaduo) TOT000-€6€ 08 €L £6€ L9
- o¥nanNd -
PIOD e[d [e32l T0T000-THE 0S¢z 322 THE 0SZXL
anig 3erd 1e3oW T0T00Z-059S 059 €59 99¢ 0S9X.L
umoxg efeg T0T000-TLE 005 867 L€ 00SXL
pay Apuexg T0TOOT-TSE 0s€ ¥ 09€¢ 0s£qd
anig A13r933ng T0TO0T-ZSE 134 A% 19¢ 0szad
anig A[3x933ng T0T000-88€ 09 Ss 88¢ 09ay
- 133ILS -
JO0TOD HIGWAN QISILIAAAY - TVALOY ON 'd'1 TIAOW
INVNINOQT¥d ONILY VLS B XIITdd (*INT0 2180D) sLyvd
IN VI I/INIONT INAWIOVIASIa ‘WUE T

*Pa3SI] STDUINU DY} Y3IIM PAOUBWWOD
UOT3ONpOXd ‘TedIJUdpI 9XE SIDQUMU BUWIRIF PUue dUI3UD dYj ‘S[@pow uor3onpoad jsow ug sraqumu
(ourex3) surdus Jo 3sT[ BUIMOT[OF By} pases[ax sey Axojoeg ay3 ‘sasodand UOT3 BOIJIJUSPT I0.J

SYTEAWAN IFIWVII/INIONIT

TL/%1/6  31¥Q
02906 VINYOHIMVYO ‘M¥vd vN3INg
1T NOILVHOdHOD TVYNOILVNYILNI VHVIAVA

= SAUN HITAHHAS

o TTIADHOLON

SIEL6T T'IV

£

131VQ-0L-dN S1SI7 SLHUVd HNOA ONIHE 3SV31d

‘plos aq |im sadAr Yiog INN pue Jaysep ‘2

*gjes uo ind
39 |1im adA) Mau Byl *3201s J0 10 sunt 8dAl P|O Se UOOS Sy  :A|quIassy Jauoisua] 'L

S1Hvd 40 31VS

~ ££T900-LLE N/3 00GX L UO Jauoisus} (Z0) adA1 mau o} pabueys Aiozoey

SINIHIVIN 4313344V

amm>w_mm L umold LN | 00-ZL0L0-9LL06| 00-LL080-9LL06] 61-G
ajqeabueyp 3 H3IHSVM| 00-¥8EL0-10206| 00-00280-€0626| 8L-G

-J91u| L |'ASSV HINOISN3L|00-20-0LZZL-LLE|00-LO-OLZZL-LLE| LL-S
SHYVINIYH| 'ALD JWVN LHVd |'ON LHVd MaN|'ON L4Vvd GTO[ON 434

INIH3aH0 S1dvd

*J3UOISUB) MBU 3y} 8INJas
01 palinbal 8q ||IM INU PuE Jaysem JBjjEWS \ WW/ O} WWG WOl Paseasssp uaag
sey Jajawelp 1joq Bupunow ay) "paublsapal usaq sey JauOISUBY UIBYD JjeysSWED By

uonedlIPON ‘AT8INASSY HINOISNIL 00SX1

€L/1€/2L 31va

02906 VINYOLIMVD ‘Myvd VYNINg
NOILYHOdHOO TVYNOILYNHILNI VHYWVA

§ SAUN SLUYVd
s A TIAIHOLON



172

*auiyoew Jad wiepd auQ

9't ‘SHNOH 00vL 3003 g0r 12 13003 34NTIV4

ALNVHYYM

(S301S HLO8) INVIVIS ALY
V3IHV SIHL HLIM S30V4HNS
OLNISHV31 10

3SIHL VIS

‘ulaned ,,yodley-ssoud,, e ul Ajybnoioyl s1joq Burinoas 1aA0d
Ppeay JapuijAd pue ased jeyswed anbioj  ‘Inoybnouyl s1adseb mau Buisn ajquiasseay

(.. Axoey,,
jaun) swn dn jas 1oy Mmojly ‘Junowe aaissaoxe Adde 1ou oq (uonessny aas)
an0046 [eas peay JapuljAd ut Juejeas uodiis ALY Ajddy “AjyBnosoyr sadejins Bunew
1B UBBID "P3JQUIBSSESIP 84 1SNW UIBYS WED ‘JBABMOH “AJBSSadau JOU S| [BAOWAL 1BysS
-Wwed ‘OM} pue auo s1axseb 1an0d peay pue ased 1jeyswed ‘13A0D peay JapuljAd anoway

'SIN220 Ye3| 21aym Julod 10BX8 3UIWIBIBP 01 A||NJaled 323D ‘s1sixa
abexea 4| peay JaputjAd pue ases yeyswes usamiaq |eas 100d Aq pasnes 8q Aew obe
-ea7] "peay JapuljAd jo ease Bnid yueds punode anpisal |10 10y 398yd ‘Buraiuias Buling

8seD Jeyswed ‘Yv31 110 00SX1

€L/E/L  31va

02906 VINYOLIMVO ‘M¥vd vN3INg
140y NOILVHOdHOD TVNOILVNHILNI VHVAVA

ol SAHUN HITAHHAS
YIGWNNN mguwumOBcz

'1npad0.d Sy} 10} 30UBMO| |y AluBLIBM OU 3Q [|IM 318y |

ALNVHHYM

‘pa|jeasut Apsadoud ase siess ‘Jaquinu auibua anoqge Jayy
“Ul-Ised aue $1eas dA|eA ‘siaquinu suibus anoqe 01 Jouy 310N

9LL800 ~ L8ZL00 SHIAWNN INIINI 00§XL

SINIHIVIN @312344V

(..800°0) wwozo — X3
auibug pjog
(.,900°0) wwgL 0  ~— NI
'8dueles|d piepuels 0] 13534 pue >28yd ‘sajiw 0OG 1Y
(L9100 wwy'o  ~ X3
auibug pjon
(.2100) wweg -~ NI

‘SMO||0} SB S3UILOBW PALIaL4e UO SBOUBIE3|D BAEA 135 ‘Buldivaes [erul Buling

‘Butipt ou uo/pue sauewioyiad Jood Buisnes asealdsp (|im aoueleajo aAeA
‘op Aayl se ‘JanemoH sanjaswayl Aq 8[11as ||Im s1eas asayl ‘sajlw QOG ¥s414 8yl Buung

'S1Eas BA[BA Paleas

Alin} aney 3ou op syun yo sbeussiad jlews e ‘sano-sbueys sy Bulng ‘sieas up-passaid
01 pabueyo dduls sey A10joe4 Byl "s1eas BAleR ur-ises Pazi|in saulbua OOGXL leniug

W31904d

suonon.ysuj dn-1ag [e12ads ‘JONVHYITO IATVA 00SXL
€L-62-S 3lva
02906 VINYOHIMVD ‘Myvd vN3INg
110 NOILVHOdHOD TVNOILVNYHILNI VHYAVA

= SAHUN HOTAYHIS

0z¢

s A TOADHOLON



173

auym/pay ersenbuiy 10L000-60 60v 569 V0§LZ1
LOOLB6-E8E ‘INVHI

auyM/Pay eisenbu) 100L66-GH :INIDN3 €8¢ Lve V0SEZL
101166-06% ‘INVH4

ayM/Pay eisenbuiny 10LL66:£SA :INION3 oey e voszz1L
L0L066:00¢ ‘INVH

auym/pay eisenbuiy LOLOB6-ESY :3INION3 ooy szl VSZIVL

14834 £QO | /MO|I3A UORRadWO) L0L000-vEY vEY oz VOSZAL

alyM/MojaA uonaduioy 10L000-L5¥ 112 €L VOBAL

18NQ J9ANIS 10L000-ZEY ey 1€ V09EZA

LOLO0O-LEY Ley ovz V0SZZA

LOLO0OESY £a gzL VGZLZA

10L000-29% zov €L V08ZA

MojIa A uoniadwoy 101020-€9€ £9g 86y V0050

mojja A uonnadwon 10L020-59€ 59¢ 15g VO9EXIN

MOjjaA uonRadwoy 10L0ZO-¥9E vog 9vz VOSZXIN

Mojj3A uonnadwod 10100065 a5y L VGLLXW

mojjaA uoniadwo) 10L000-20% zor gzl VGZLXI

mojja A uonadwo) 10L000-LZF ey 16 VOOLXW

Moj|3A uonpadwon LOLOOL-L9E 198 €L VXWLO

usaID) EABUBD) L0L000-9tY oy L5g vo9eLa

PIOD ejuibiA 10L000-05% 8t oz v05z1a

anig ajeA LOLOOOEVY vy Ly v&Lila

pay Apueig 101000 vib oy gzL vszila

pioD Hiasaq L0L00O-LEY LEV 16 vooLLa

poy Iueljjug L0LOOL-E6E £6¢ €L V0819

umo.g uoweuury 10L00C-L¥y vy £69 V0G9X L

anig pig L0LOOL-LLE LE 86 V00SX L

pay Adny 10L00Z-LSE 09 Lve V0SEQY

umo.g Jaquiy 10100Z-Z5E L9¢ e v0szay

anjg aupey L0L0L0-L6E 168 61 voozay

uaai9 An| 101E00-88E g8e 5 vo9ay

"07100 HIEWNN ON a1 AVNIoV RE[[e]]]

LNVNINOQ3Hd DNILHVLS B XI434d SLuvd (:LN32 218ND)
3IWVHH/INIONT W'l LN3IW3OVIdSIa

*Palst| slaquinu 3yl yum
Paliels UOIINPOI4 ‘[eIRUAP] 3ie siaqunu awely pue aulBUa Ayl ‘S|apow uondNpoid ISOW UQ
‘siaquunu (awedy) auibua 4o 3si| Buimo|joy ayl paseajas sey Al0joey ayy ‘sesodind UOIEONIIUAP! 104

H43Jvd avoy

SIVIHL

SS0HJI0LOW

o¥nan3a

133418

SHIGWNN JWVHH/INIONT

€L/9/0L 31va

ST3A0N ¥L6L 1TV

02906 VINYOHITVO ‘Myvd vNaNg

NOILVHOdHOD TVNOILVNYILNI VHYIWNVA

=~ SAHUN AITAYAS

8L¢E

HTIAIDHOLON

‘v~¢ sabed ‘zpg Jaquiny
unB3|Ing SMaN 8214135 3[0A2.1010 835 ‘sapod azis Buip.ebas uonew.oyur jeuonippe 104

‘310N

—~—————n
&

“Moj3q umoys a.e 'sjeunof ajqealjdde pue ‘suoneao) saquinu 8po) ‘sgam ayy
uo paduwiels s1aquinu apoo Aq paij1uspl e sozis leuinof Burieaq pou pue Burieaq utepyy

UOReI0T 8p0J 821S 'STYNHNOr JOY ANV L4VHSINVYO 006X 1

€4/€1/8 3lva
02906 VINYOLITVO ‘Myvd vNaNg
NOILVHOJHOO TVNOILVNHILNI VHVNVA
1oL

o SAAUN AIDIAYAS
awe ' TOADHOLONW




*SPeaIy} axels ‘pajeIsut sl Inu 30| Jalyy

(qI-ut 0z8/al34 g2) w-Bi01L
*3NVYOL NN Y007

“INU 20| pue A|quiasse yosInjo qny |[eisu|

‘Alquiasse yoIn|o gqny pie 01 Japlo ul 3deyns
gny 1M ysnjy 8|1y puB $S30X3 JJO IND  ‘SwW030q
3 13un (00-81-00v60-916 N/d) uid Bunds uy aauq

"daap (,,G1€°0) wwg sjoy

HSNT4 3714 g “Aeme 081 ~ 06 8|0y Mau ||Lp ‘[eAowal

Hld3a uid Buunp 1no pajero sjoy uid oouy pjo |
wwg x ¢ wwyy

*Ajybnodoys uaiybi) “ssuielas

Burieaq |je3sul ‘pajjeisur Apadoud Buiieaq mau yum

'84npadoud piepuels asn) ‘panowal aq Mou ued Butieaq [saym puey-14a

l-LE ‘peaiy) puey-yy3) sey Jaureral buieag NOILAYY

6C-LE

'(62-LE "42YH) Jauleras Bunieaq anowsas ‘|003 ajqedns Jayro Jo yound 1up Buisn

(.51€°0) wuig jo wnuxew 03 yiig 310N
‘N0 ud yo0uy ||Lp Ajinjaied ‘uq |jUp 8piqed usisbuny (0G "ON) wwy e Buisn

(YZ ~ 2g-LE "32Y) a191d
-Wod ‘395004ds pue Ajqwasse yoInd gny anoway

“peaiys puey-ys| sey anu ¥307 :NOILAYD

*(0g-L€ "#2H) U 0|
anowal |00} a|gens Jaylo 10 yound yup Buisn

*Ajquiasse [9aym Jeas anoway

ol

34N03204d A19IN3ISSYSIA — 9NH 3TALS 010

€L/€1/11 31va

02906 VINYOHIMVO ‘Myvd vNINg
c10z NOILVHOdHOD TVNOILYNHILNI VHYINVA

=~ SAHUN HITAHHIS
awen A TIADHOLON

174

- (u09) abueyd ubiss@ ‘gNH T3IHM Hv3H V00S/00SX L

's|1e3ap
[euonippe 10} 00p ‘ON BNd 89S °PEaJYl "H'Y Ol "H™] woy sbueyo o1 anp gqny yum
Ajuo 18s se a|qesbueyolaiul ase |-0g-LE ‘1-62-LE PUB O€ ~ 6Z-LE SIdquinu 8oualayay

INIH30H0 S14vd

1708 HOLNTD M3N L-0E-LE
HIHSYM MO01 M3N L-6Z-LE

1NN X007 0€-LE
H3INIVL3YH ONIHV3E 62-L€
'ASSY LIMO0HIS/8NH ¥Z ~ 2C-LE

ONIHV3g T133HM 0Z-LE

Nid XO0ONM 0S-LE

'z abeg uo uaAlb si sqny yioq 1oy aunpaooud Y 1B Y "MOJaq suopelIsn|l 993 ‘a|qe
-8bueyd.a1U| 10U 31 dIEMPIRY P3IBIDOSSE PUB SGNY 8YJ "JBUIRIBJ 8Y} 3JNJAS O] Jaysem
390 & Buisn auo 4o Joney uy qny (00-) 81AIS Pjo 8yl BuinuUOdSIP sI A10198) Byl ‘siyl O)
anQg "sapjioe) doys sulydew pue Ajquiassesip [9aym salinbas ainpsoosd sty 1q [P
apiq.ed-ualsbuny e sauinbas Ino uid ay) Buljjlug  ‘jerows. Jauielas 031 Jonid parowsal
aq 1snw uid ayj  ‘uid 300Uy 981 Pa||04-P|0d B AQ PBIndss S| Jauielal ay] “sauieial
Buiieaq papeasyt e Aq aded u pjay st suun anoge uo Bulieaq [aaym Jeal puey-1a| oyl

abueyd ubisa@ ‘gNH 13IHM Hv3IY V00S/00SX L

€L/EL/LL 3Lva

02906 VINYOLIMVO ‘>Mdvd vNand
NOILVHOJHOD TVNOILVNHILNI VHVIAVA

= SMAHUN HITAYIS
s ATIADUOLON



175

*asn [aAa] eas 40y Juiod Buiiels poob
B SE 3|paau (Zg-1/E) Uea| 8yl Y1IM 131 UIBA OZL "ON B 21ed1puf s140dal 3$8) Jua.Ing

‘310N
wajqoud Buibans sbuel-piw Joj ‘Nv3] 37Q33N L3r 00-29-916VL-LLE
ajqe3snipe-uoN (Z00Z0S) ‘a.LS 37@33N 13r 00-19-916v1-LLE

37033N 137

193] Bas 4oy yow Apybuis ‘LS
asn [3A3] eSS 10} PapUSIWODaY
apnije ybiy 1oy ‘uea)

SZ1'13r NIVIN
0ZL “L3r NIVIN
SLL L3r NIVIN

00-ZE-EY6YL-LLE
00-LE-EVBYL-LLE
00-0g-ev6PL-LLE

apniie ybiy 1o} ‘1sauea OLL L3r NIV 00-6Z-€v6YL-LLE
13r NIVIN
SHHVWIH NOILdIHOS3a 43GWNN LYVd
S1HVd JLVNHILTY
wwi ¥2¢ 13A37 1v074

(uinl % F | - M3IOG 8INIXI 10]id) (LN0 SNENL) MIHIS HIV
$0°1 ‘391 I JoLIelS Gy "ON L3r¥43Lyvis
0Ll "ON ‘13r dIY MO|S 09 "ON L3ar v

0G 'ON_:33[ MOJS (G ‘ON 13r Lo11d
ol AVMY 1ND

(a1qeasnipe-uou) z00Z0E NOILISOd dI79/37G33N L3r

98'c 13r 37a33aN

(0ZL "ON ='S'n) GZ1 "ON 13r NIVIN

C9LLE  TEAD Uy (YIGWNN a1 (3dAL) (9W) HOLIHNAHYI

"Hey ay1 Buimojjoy 31| aya uj umoys ae uonezjeuosiad buiinbas
$8UIYOBW 104 s)ed Bjeulal|y °S|3pOU BAOGE 10} SBUII1AS PIBPUELS SMOUS MO[aq LIBYD By L

€4/T¢/01 3Lva

02906 VINYOLIMVD ‘MyVd vYN3Ng
Lol NOILYHOdHOD TVNOILVNHILNI VHYINVA

ol SAHUN HITAHAS
a A TIADHOLON

"Padtedas Buiag si qny adA1 (00-) PIO 41 ,40QeT BiX3, SINOY 80 PPY  13LON.

,40GET BIIXT,, 804

8'0 ‘SHNOH ¢l09 3002 g0r (8UoN) :3@02 WIT80Hd

:asn ‘popsad Ajuelsepy sy1 Burinp pasinbau si Juswaoedas buileaq j|

‘qny Jeas (10-) mau aney ~ G6ELOL-LLE N/3 V00SXL
‘qny Jeas (00-) PIO aneH ¥6€L0L ~ LOLOOL-LLE N/3 V00SXL1
‘qny Jeas (00-) Plo aneH (11e) 009X1

SINIHIVIN 313344V

'$3yolou Jsuueds 1j0q YIIN[D OlUl SQEL JBYSEM
300] 840W 10 OM} pUaQ ‘Paj(elsul 1{0q YoIN|d YHM '8

(g1-ur 0£8/41-Y4 2£) w-bX01L
‘INDYOL L7089 HOLNTD

"AlyBnouoys uelybin pue (peatyl puey-1ybu) 1joq yoin|o lleisu;  /

'syusput gny yum paubiie Ajiedoud aue suapul Jaysem jey) aas
03 a.ed Buryjey Jaysem 00| 1j0g yoanjo jjeisut ‘pajjersul Apadold Buieaq mau yupm  °9

"Butieaq [gaym puey-1ja| anowas ‘ainpasoid piepuels Buisn ‘g
(Y2~ 22-L€ "JoH) 9191dwiod “133004ds pue Ajquiasse yoinpo qny aroway  “p

“Pealy puey-2yi sey 30q yaanyg :3LON

*18ysem 00| pue 1joq yainjo
8A0WaJ ‘|00 3|qeINS Jay10 Jo yound }up e Buisn €

'S} JaUSeM 300] umop puag ‘g
‘Alquasse [saym Jeas anowsy |

34NA3304d AT4INISSYSIA — 8NH FTALS MIN

("3u09) abuey) ubiseq ‘gNH TITHM Hv 34

V00S/00SX L

€L/€i/ 1L 31va

02906 VINMOHITVO ‘MYvd vN3INg
NOILVHOdHOO TVNOILYNHILNI VHVINVA

€iog

= SAHUN HIOTAHHIS
s A TIXDUOLON




176

L 40 | abey vL/OL/L

i31vAa-0L-dN 1SIN S1dVd HNOA ONIH8 3Sv31d

"PIOs 8q ||im sadA)} mau pue pjo yiog 118A0) JOJRIOURD 7

'P1os 8q ||Im sadAl mau pue pjo ylog 118A0D 8seoyuel) |

S14vd 40 31vS

"awil SIY3} 1 8|ge|ieAR 10U
slaquinu auibug "QOGX L UOIdNPO.d a1e| UO s13A00 8dAY (| (0) Mau 0} pabueyo Aiojoeq

SANIHIVIN @313344V

pappy 4 pesyued ‘M340S | 00-800¥0-€0986| - L1-6L
L [401e48u86 "YIAQD [00-L0-GLYSL-LLE|00-00-GLYSL-LLE] 86l

198 B Se

abueyd L 12l

L |8sedxjueld "Y3A0D|00-L0-LLYSL-LLE|00-00-LLYGL-LLE L-61
SHYVINIH|'ALD| NOILdIHOSIA | ON LHVd MIN| ON LHVd d70 |'ON '434

VINHOH1TVI "MHVd YNINE ‘NOILVHOJHOO T¥NOILVYNYILINI VHYWVYAG

INId3a40 S1dvd

'SM3I0S W Yyim Buipunow 1oy sajoy om apinoad
03 paubisapas usaq osje sey Janod Jolesouab ayj  “18A0D Jolesausb 8yl jo Burinoas
13113Q 10} S8|oy Malds papealyl apirosd 03 paubisapal usaq Sey JaA0D aseduRID BY)

uoledIJIPOIN ‘HIA 0D ISVYIINVYHD

200N 006X 1

NILITING TVIINHDIL

"90UBMO||y AJUBLIBA\ OU 8q ||IM 3131 ‘PAAJOAU B [BWIUIW By} 03 anQq

ALNVHHYM

‘a1e|d Jaysem mau aney ||y ~ 10L00lL-1LE V00SX L
‘ale|d Jaysem mau aney ~ 8CLELOLLE 005X 1
‘padejdal 8q SNy “Jaysem [e1oads aney LC1E€L0 ~ L0L000-LLE 008X L

SINIHIVIN 03193344V

*40]0D Ul Y4Bp PUB P3lBAIl-1B3Y S| 81e|d JBYSBAN BYL

‘wnuiwnie jo ddueleadde syl sey pue paleod duiz si JBYSEAN [B193dS 8y 310N

1517 slied o1 ppy 21e|d ‘"HIHSYM 00-¢L-¥9010-¢c06 0c-8
818jaQ [e102dS "4 IHSYM 00-00-G191¢-95¢ 0c-8
SHYVINIYH NOI1dIdds3d d438NNN LdVvd ‘ON "434

INIH3aH0 S14dvd

(qI-u1 GOL ~ 0L) W-B%Z'L ~ 8'0 :3NDHOL LNN ONIYNDIS mOZzw>001_

'31V1d Y3HSVYM JHL HLIM @30V1d3Y 39
JTNOHS HIHSYM 1VI03dS JHL ‘dN-INNL HO4 NI SI 00SXL V HIAINTHM

‘Ajquiasse Joulanob ayi 4oy pioddns Janlaq Alddns jim pue yibuails siow sey 3| e
-ysem |e1dads ayl 4o ade|d ay3 axe1 01 paubisap uaaq sey ae/d Jaysem paleal-1eay Mau

*3ealq 03 uid bujuopisod 1o Ajquuasse 10usanob a1 asned ued siy]
‘u8s00| 03 Inu Bundss 8yl Buimole ‘diem Aew (mojaq ‘Oz *ON '3aY) Jaysem [e1oads ay |

abuey) ubisag "YIHSYM TVID3dS ATEWISSY HONHIAOD V00S5/00SX L

€L/1€/21 31va
02906 VINYHOLINMVD ‘Myvd vNaNg
NOILVHOdHOD TVNOILVNHILNI VHVANVA
[

o SAHUN HIIAYHAS
anev 1 TIJAIDHOLONW



177

T 40 g abeg

800 v

‘pasejdal Ajareipawwi ag pinoys (punol
40-3n0) buu pawiogap Auy “uonewsossp buu sjqissod
104 Y28y9 03 Spoylaus 1saq ayl aJe (p dais) Buness [ny
104 Buiyaaya pue (7 dajs) wawainseaw deb pus , 8814,
‘uope|(eisul 40 fenousal Bupinp pauiiojap 1ou ase sbuts ay)

auns ayew 0} s1 sbuu Buypuey ur widauod Arewud ayy 310N

*pasinbai se sbul 1o/pue uoisid aoe|day
‘aouesea|d anooub Bul oayo ‘pajjeisul sbull yum

‘uonewsoyap bui asneo |jim uoijoe
yong ‘Jej 00} peaids jou ase spua bBuil ieyy aled
ey uleby | deig Buisianes ‘sbuit uoisid jjeisu|

*018 ‘|EAOWAI UOQURD 10} 31npadoud payst|
-qeysa Jad paiinbai se sjoy uid 1M pue ‘sanoolb
Buiy ‘(panlly }1) ssepuedxa Buis ‘uoisid 8oIALeS

ONITANVH ONIYd NO1SId — S13A0NW 11V

800t

800-YN

-l

T 40 | abeq vL/se/L

‘pasinbau se buil aoe|das Jo/pue
49puljAd Jleday "PunN0J-}0-1N0 JO) JBPUIjAD 28y
‘paiess Ajny jou Bul §|  jem JapuljAd 1sulebe
Bui jo Buiess |ny 4oy 32ay)  -ybl spiemol

dVD  J1apuijAd pjoy “48putjAd ui uoinisod ui fjias Buid yum

H3ANITAD

s
dVD aN3
#Q3TTVLSNL,

‘paJinbai
se aoejdsy  ‘uonysod ,,pajjelsul,, ul deb pua
ainseaj\ "JapuljAd orul Buls wesul ‘ai0q JapuijAd
01 9jbue 1ybis 18 Bull daad 01 umosd uolsid Buisn

‘patinbai se soejday “uolisod 3944,
ur deb pus Buu einsesw ‘siadijed sajusen Buisn

IAOW3Y ANV 3AOOHD 40 N3 oIy
1NO ONIY 40 30V8 IS

O ‘Pauliogap 8q |jim
SAan3 sbuls ‘Ajanissaoxa pauado aJe spus Bull §|  uMOID
ONIH i = uolsid Jeajd o3 Bul Jo yoeq 1oy Alessadau se Jey
/////«m. ONIY se Ajuo spua Buu peaids ‘sjeu quinyi inoA Buisn

NS

~

VINHO41TVO ‘NHVd YN3INE ‘NOILVHOJHO0D TYNOILYNYIALINI VHYWYAQ

sainpeoold Bujooyssignoy pue bujpuey Bui jio syous-unoy 1oy jenueyy aamies axedoidde aas 131N

'a4npaodoud Buimojjoy asn
‘Bunooysajgno.y pue Buijpuey uj aied ajqesapisuoo ainbal [elis1ew Buts uoisid ut sabueyo 1usday

ONITANVH 9ONIY NOLSId
S13A0N 11V

NILITING TVIINHDAL



178

1 40 | abey vL/S/T

v1iIO-VYIN

VINHOLITVO “NHVd YNING ‘NOILYHOJHOD TYNOILYNHILNI VHYWVAQ®

alieyea 10 pua do} QOSXL UO UOREWIOU [EUOIPPE 0] £ZE “ON UNB|NG SMaN 893S Y93y :310N

"8inpaooud siy1 1oy abeianod Alueliem ou aq |jim aiay |

ALNYHHYM

sqiul oLl
'SAI-4 06
w-b g'L :{wwg) 3NDYOL 1108 ISVI YD

‘uJalled $s040ssLID
B Ul SMalds ased wed wwg (Q}) usl ayl anbioj g

sqrutole
Sy gLl
w-b% £ ‘(Wwwg) INDHOL 1108 AVIH

*auibus 40 apis pueyiybi ay3 uo (Buimelp
ur umoys jou) 1j0q peay wwg ajbuis ayl anbio] g

'sg|-ut 09g
Sql-4 o€

(IvOldAL) SL108 w-by gy Wwol) INOYOL L7108 AVIH

AV3IH NIVIN wwol

(TvOIdAL)
S1708 ISV WvyD wuwg

‘utenied
$SOJ0SS1I0 B Ul s1j0q peay utew (g) 1ybia ayy enbio) |

'a500/ w0334 [/ $30q 3se3 wied *auanbas sadosd i panbio Jou aue syoq ey N olLnvy?
34Na3304d

"Padnpas Ajeaib aq |jim abedaas |10 pue pajeas uiewal |jIm peay ayl ‘suun e uo auop S| SIy3 §|
'S110q ased weo (QL) usy pue syoq peay JapuijAd sy} Buinbiola) puswwodal am ‘Buinas anjeA
104 Panousal st Jan0d peay 3jiym ‘sHun YOOSXL PUB 0OGXL UO 08yd 3diAJas siw Gz Buiing

AVv3iH 430NITAI 3N0DHO13Y
V005/005X 1

NILITINS TVIINHDIIL

S00-vIN

1 40 | abey vL/VL/L VINHOL1TVD ‘NHVd YNINEG ‘NOILVHO4H 0D TVYNOILYNHILNI VHYWVYA G

40 b4
*Jaysem paasu saulyorWw ||y ‘094X L
"Aloloe} AQ pa||RISul J3ySem aAeY SaUIyORW ||y 'WV0S9X L
"A103084 Aq pajjeisul Jaysem — 90/9LL-LLE N/4
"JaYseM paau saulyoewW — GOBLLL-LLE ~ N/4 ‘V00SX 1

SANIHIVIN @313344V

[ womppy [t [ erem'yaHsvm | 00-020v1-90206 | wree | el |
0§LXL
[ womppy |+ | owm'u3nsvm | 000z01-90206 [ ovse | oo |
V059X 1

(Auo 005X 1)
uouIppy L | enem’y3HSYM | 00020vL-90206 0g-2€ ozl
SYYVW3H | "ALD [ NOILdIHOSIA | 'ONLHVdM3N | ON 338 | 3ova
V005/005X 1
s

SHed 0GLX L Pue 'vOG9X 1 'YOOSXL/00GX L 4noA o} uomppe Buimolo) ayy axew ases|d

INIH3QH0 S1dvd

HOLIMS WHVV
ONINIT IXVHe

H3A3T L4VHSWVYO

AR

430VdS

L4VHSWVD

00-020t1-90206 N/d HIHSYM Qv 31V1d 3dvys

'Mojaq Buimelp sag ‘1ens| yeys
-Wied ay1 pue a3e|d 0ys axjelq 8yl UsIMIaG Pappe aq PINOYS JaLSEM BABM B S|y} 1USAaId O

‘duie| Jo1ed1puy pue yoUMs wiiee Bujul| axelq
8y} jo uonesado ainjewsaid asned ABW JjBYSWED 3XBIq JB3] JO JUILLIBAOW |elale| aAISsadX3

18UseM 40 UOIIPPY ‘LAdVHSINYD IVHSE Hv3y

0SLX1/V0S9XL/V00SX L

NILITEES TVIINHDIL

@



179

Z 40 Z abiey

aq Aew adAl map

i31va-0L-dN 1SI7 S14Vd HNOA ONIHE 3SV3Id

*Pao03s aq 0} aNUUOD ||IM adAl P|O "Pax201s mou ale sieab adAl mau pue pjo ylog

S14vd 40 31vS

*Ajuo (stesb ) 18s

e se pajjelsul aq Aew adAl ma sieab adAl pjo aaey sauiyoew ||y :00SX L
*Ajuo (s1eab §) 19s e se pajjeisul
'sieab adA1 pjo aney £6100L ~ LOLOOL N/3

'sieab adA) mau aney ~ 861001 N/3 *V00SX L

SINIHIVIN 0319344V

*195 & Se paj|eisul aq 1snwi sieab adAl map

«~ 861001 *N/3

00°10-LG2LL-LLE

L6100L~ N/3 198YM Yig ‘Yy3n| - 00-00-LG2LL-LLE 6l-vl
«~ 861001 :N/3 00-20-LeeLL-LLE|  —mrmmmeees

£61001~ *N/3 198YM puz ‘Yyy3n| e 00-00-LgeLi-LLE 9l-vl
»~ 861001 :N/3 00-10-LZLLL-LLE N —

£6100L~ :N/3 uojuld puz ‘'4y3o| e 00-00-LZLLL-LLE 8yl

»~ 861001 :N/3
£6100L~ :N/3

00-TO-LSLLL-LLE Lyl

uoluid yig ‘yv3aon

SOHYVINIY

3014dd NOILdIHOS3A |'ON 1H4Vd M3N | 'ON 1HVd 70 |'ON ‘434

610-vIN

INIH30aH0 S1dvd

S3ONVHOI NOIS3A SHVY3ID NOISSIWSNVH.L — V00S/009X L

6L0VIN

Z 40| abeg vL/8/Y

o
(]

00-20-LzeLL-LLE

00-L0LzlLL-LLE

y

VINHO4ITVO "NHVd YNINE 'NOILVHOdHO0D TYNOILVNYIALNI VHYWVAG

00-00-LzeLi-LLE

'sapis

y1oq uo s1ojs SBY (z0-) adAl maN g

1aylo ayr uo ,sbop, pue apis
auo uo s10ls Pey (00-) @dAr PO L

‘4v39 T33IHM ANOD3S

Almmln_

00-00-LZLLL-LLE

‘l -]

"IOMOJJBU WWG'G SI YIPIM |[BJBAQ  °|

‘d4V3O NOINId ANODJ3S

00-10-1G2LL-LLE
8¢

00-00-LGZLL-LLE

Japim ase , sbop,, Juswabebuy  p

“19]|BWS WWE'Q S| Jalewelq ‘g

»S90a.,
4301m

ISPIM WWG'E BiB Yled| g

JAPIM WWG'E S YIPIM ||eIan) "L

00-¢0-1GLLL-LLE

‘HV3IO 13IHM HLHI4

“ie1ealb wwe'Q st Jelowelq ‘g

“13pIM wiwg ale ylag °
00-10-LGLLL-LLE P € wesl ¢

"I9PIM WWE S| YIPIM |[BI3A0  °|

3A00HD

orvosinal '4V3ID NOINId HLd14

"yibusis [euoiippe apiroid o1 paubisapal usaq aney seab uOssIWsUE] By 10 awog

SIINVHI N9IS3A SHVID NOISSINSNVHL
V005/005X L

6LO0VIN
IT1OADHOLON

NILITING TVIINEHDIL



180

L Jo | abey vL/se/e VINHOL1TVD "HVd YNINE ‘NOILVHOJHO0D TYNOILYNYILNI VHVWVAQ

L |

i31VQ-0L-dN S1SIT S1¥Vd HNOA ONIHE ISVI1d

'8/ qejiene si dea ssed adA1 mau ay1 Ajug 310N

AV1S 0000-86v¥L-LLE | e 9cle
43070H 00-00-6SPYL-LLE | e Tl ¥4
8582 °'dyD 00-20-cehyL-LLE 00-10-cZvyL-LLE 6l-1C
3014d NOILdIHdS3a ‘ON LHVd MaN ‘ON 1L4vd @10 ‘ON '434

INIH3IAYHO0 S1HVvd

‘deo ased adAl mau aneH  ~ YSL90L-1LE N/3 V00SX L

SINIHIVIN @313344V

‘Buimesp sag "ded aseo ayy
81ndas 01 Aeis pue (43Q10H) desis Jaggns
e psppe pue ded ased ayl paubisapas sey
AJoloey B8y] 019 ‘UoNEIQIA 4O BSNEDR] 440
8Woo Aew pue 34 uo-ysnd e ale saujyoew
VO0SX L Aj4ea uo sded ased Jaues|d Jjy

)  NILATING TVIINHDAL

NOILVII41d0W ‘HINVITI HIV
810t | V00SX1




181

dwej ‘peey uj UOHIBUUO) € ——

6nid
an| H dusey (3y614) youms 3|pue| e~ )
xom_mw\u_;_%, m\\.<_, .||||_|v|8|I| B 4oL Y |pueH (43]) Youm ajpueH 181e00u86 D'y 1109 uoub| spedg Sm:mu:oo 1xeaig senbey 3 Apog
1 : b [rmmm——- SEES e --- -
Aeiy A MOY/0S >N_. 1 f r 1r 1o s1gteta
abueig 0 _ [ S _ﬂﬁm_z_ o0 ._ ' P il : i
usaIn 19 m : 0 - m m H i B m
auymw/enig M/ Clwsten] | [*[e i i i
g_qh\\gx "R,\\m H m .._3;6 R m YOUMS' UIOH  4ouMS youms m 1 i H
umouq eq Hle} " H dwe| peay “ lasyey} Jawwip ! >|w|| m - |0 sals
uaaib seq on_ 1 ! | H WY
anig ! ! H - z.,. zﬂ 2ﬂ Wy L .
aymwpay >>\: ! N ! i Iﬂlﬁﬂ !
Juld d [ T T"1T 1011 ————r———- RSP SRS SHPE | + !
auym/umolg M/ig A Mylie | >\¢ 8/1 z,\._ d AL RN :Tal PN “
pay/enig  d/1 - | uoums
anjg A¥s  :as - u u ||||| J Bueg
ayM/udRID  M/D +t+tvr 1 rtvtr t+tvrr 4t —NyY 1ttty 11t 1ttt ottt yptem
Yoelg g u u /_’ "
umoug g 3 1_ !
MOJIBA A 1
poy/elg  iH/8 g 1 !
Ll H
pay E} ﬂ u 2 \— r_ 3 H To«oE
pi0d J0j0) r— u u u M a [Fpp S — 2]

Wy
W, N W W,

m/d

NP\

Vg (U, WV, W, W

et P P4
— N1
S W, W
I, v Wy &
A
S\ W W, Wy

Jayse| 4

—— W, W, W, W, \ B, o B

NP \...I'\_rux_r\_/'\_r\_r\_...—__

S, — W, W ) W W, W ) S B

N—]
NS W W W W W, W, N W/ | W, B

=
o

- Wy
]
Ne]

Q
o

g

Y W U—" W, W, ) W, W, W W ) S

-
(3yb11)
aysely L

N N N P
a

g
. NI, N2 NS, N, N, NER——— WV | SV Sy

. Wy W, SV

—
M
1

LS e N, N, N W, W, W, W, \ W,  BEEREE--—— 0

N
@«
3
&
Y N W N N -

| Ug W, W, WV, BV,

1

.
1
1 o
o

E__._m_/\__r\_r\_/\_/\_‘

ig aw a ._ \mx\.,_J k:]

)
1>
—t———1
o©
a

O Ol | .“ r 1 .“ “.l. -
oToTOoTol I H [ [ [T
ofotol T m m “ m m ”v ' 9
|0 g '
el E sysely  sssyely H 1 m I NI
S £ I H o I [
....... L S [N S SRR N S B
Aeja ms youms J9Yd youms s o
! ! y ! __S:su
youms uiep jsued 1014 UIoH 1ayse|4 axeig |ennaN dwe doss uoig dois Jeay anssad 1o sing

weJSeip SullIM "6




182

EL61 AVIW 'NVAYC NI Q3LNING
00-1L-€SS11-LIT  "QLT1"0D HOLOW VHVIVA

‘'spuodas G ‘399§ (1 ssed paads-ydiy
‘spuodas 19 “90) Opg e ssed paads-mor]

_sangods ,\usﬁ uz_va,_S:;
.—umuamuxﬁ.m.n ONISSVd TY1O0L’

- HdW e«

HAW SE°Ad3dS ONLLINIT

AT 1 .snE
08 jo paads Bunjruy e pue ydw g jo poads [eniur ue moE.wmmm ssed mwwnm 481 sy, -ydw g jo paads m:::_:_
e pue .._,QE 0Z Jo poads _m:;: ue soumsse ssed paads

-de 31 YoM 03 S3[a1YaA ay3

MO[ Ay I 532— pawureaselp suotjenyts 3yj up .mm._n
4q gmpuoxo 10 uoE 2q ued jeyy mwu__:né ~Eu, sown n:.mmen mu:e_m_: &.:6_ aEH

ydw (9 m—&&w EEER | .V._ uysi(g \mm:am,oum

ot oe oo

Eu.:\wa,

00SX1 THaOW €26l
V0OSXL  Taaow VL6l
NOILVYINHOANI 43INNSNOD

VHVINVA

‘ . ' -

EL61 AV 'NVAVC NI G3LNING
00-1L-€S9I1 LT "017"00 HOLOW VHVAVA

'spuodss” G'g 1995 016
'spuodas” 1°9 ‘3995 Ove

ssed paads-ydiy
ssed paads-mo

T SUNQDAS “INLL ONISSV TVI0L,
uuzé.m—n ONISSVd TV10L

HAW S€:(33dS ONILIKIT | HdW 02:a33ds
- o ydw

08 jo paads Funwi] e pue ydw (g Jo peads [erjiur ue sawmsse ssed paads-yaiy oy, -ydw gg jo paads Fuywi
e pue ydw oz jo paads [e1IUE ue sauwnsse ssed paods
-de 31 YoM 03 $3[21yaA 3y

MO[ 2y TMO[eq pawiweageip m:c:u.zmm u._a u ‘sorgd
Aq vwvuw»xw 40 Jaw aq ued jey) SOOURISIP pue sawly Juissed mvawu.m_: u.:.uc MEF

ydw (g wouy 398 ur sduwysi(q uu_mnmzm

‘waysAs wﬁa_u.i o jo mu‘:.:.u
qam ,mm:nﬁa 3 Y21y M 03 sa[O1Ya,

%e:
Y00SX1
NOILVYINHOANI 43INNSNOD

VHVINVA

730w €/6l
13dow V16|

| NOILVINHO4NI HIWNSNOD oL IR

PO S




- - - - 183

11. CABLE ROUTING DIAGRAMS

Handleswitch lead wire

“B"—SIDE VIEW
(Fig.4)

Battery (—) lead wire

ires Lamp checker
Throttle wires P o wire

oo o gy i

NN 2, P

Brake hose 1
Tachometer

Head lamp ass'y

~

SEAT RAIL—' -
N N\ o) \
— N

Rear flashenl' Iamp' 0" /
Taillamp cor.:d e \ ‘ '7\~
WY& VIEW -
[?ﬁ——:'éy (Fig.5) /ﬁv
X \%’;\\: @%f/'_'/
Stop switch lead wires ‘\ f{" ra ‘ o .
. 3 ‘\ % Carburetor bleeder pipes
- @I( ( ‘ an\\ cm::":mw tead e RIGHT—SIDE VIEW (Fig.2)
s @( Ol
: \\\Iﬂ)‘ )

Regulator lead wire
Battery (+) lead wire

cord
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Rear flasher lamp (L) lead wires

“p"—SIDE VIEW (Fig.6)

==\ SEAT RAIL -
Battery (+) lead wire
lead wire

Rear flasher lamp (R) lead wires

\Taillamp cord Regqul

Wire harness

Contact_breaker lead wire
Band

C—SIDE_VIEW (Fig.5) Starter_switch lead wire
Field coil lead wire

Handleswitch lead wires (R) Throttle wire Clutch wire
Throttle wire

il e

Tachometer Speedometer

Spesdometer cable

Brake hose 1 L\—_———Mhmp B

I._Switch lead wires
L _Main_switch lead wires .
N Handle Switch Lead wires °
|| _Front Stop Switch Lesd wire
\_Brake pipe 3 .
Front brake stop switch -
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