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Foreword 

jetail and basic information to make it useful to the motorcycle user who. 
‚Basic maintenance and repair work. Since a certain basic knowledge of 

tools, and workshop procedures must be understood in order to carry 
satisfactorily; the adjustments, maintenance, and repair should be carried 

%, 50 that the motoreycle can be operated safely. 

he work efficiently and to avoid costiy mistakes, the mechanic should read the 
iarizing himself with the procedures before starting work, and then do the work 

Whenever special tools or equipment is specified, makeshift tools or equipment 
Precision measurements can only be made if the proper instruments are used, and 
tools may adversely affect safe operation of the motorcycle. 

‚consists of the following major chapter 
'" contains general information which will be useful when servicing the motor- 

Maintenance” gives the procedures for all maintenance which must be done periodically. 
cheduled Maintenance” describes the procedures for inspection, adjustment, and repair 

become necessary unexpectedly or irregularly. 

“ gives teardown sequences required to service most major components. Unless specific. 
are given for assembly and installation, they are performed by reversing the removal/ 

mbly sequences. 

i the back of this manual contains miscellaneous information, including an additional 

1 of the Service Manual, will be added in the end of the text. 

‚the duration of your warranty period, especially, we recommend that all repairs and scheduled 
nance be performed in accordance with this service manual. Any owner maintenance or repair 

Jse proper tools and genuine Kawasaki Motorcycle parts. 
low the procedures in this manual carefully. Don't take shortcuts. 

ber to keep complete records of maintenance and repair 
ed. 

'h dates and any new parts 
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BEFORE SERVICING 

Before starting to service a motorcycle, careful reading of the applicable section is recommended to. 
eliminate unnecessary work. Photographs, diagrams, notes, cautions, warnings, and detailed des- 
criptions have been included wherever necessary. Nevertheless, even a detail account has limitations, 
a certain amount of basic knowledge is also required for successful work. 

Especially note the following: 
(1) Edges 

Watch for sharp edges, especially during major engine disassembly and assembly. Protect your 
hands with gloves or a piece of thick cloth when lifting the engine or turning it over. 

(2) Dirt 

Before removal and disassembly, clean the motorcycle. Any dirt entering the engine, carburetor 
or other parts will work as an abrasive and shorten the life of the motorcycle. For the same 
reason, before installing a new part, clean off any dust or metal fillings. 

(3) Tightening Sequence 
Where there is a tightening sequence in Service Manual, the bolts, nuts, or screws 
must be tightened in the order and method indicated. When installing a part with several bolts, 
nuts, or screws, they should all be started in their holes and tightened to a snug fit. Then tighten 
them evenly, according to the tightening sequence, to the specified torque. This is to avoid 
distortion of the part and/or causing gas or oil leakage. Conversely when loosening the bolts, 
nuts, or screws, loosen all of them about a quater of trun and then remove them. 

(4) Torque 
‚The torque values given in this Service Manual should always be adhered to. Either too little or 

o too much torque may lead to serious damage. Use a good quality, reliable torque wrench. 
(6) Force 

‚Common sense should dictate how much force is necessary in assembly and disassembly. If a 
part seems especially difficult to remove or install, stop and examine what may be causing the 
problem. Whenever tapping is necessary, tap lightely using a wooden or plastic-faced mallet. 
Use an impact driver for screws (particularly for the removal of screws held by a locking agent) 
in order to avoid damaging the screw heads. 

(6) Lubricant 
Don’t use just any oil or grease. Some oils and greases in particular should be used only in certain 
applications and may be harmful if used in an application for which they are not intended. 

(7) Battery Ground 

Before performing any disassembly operations on the motoreycle, remove the ground (-) lead 
from the battery to prevent the possibility of accidentally turning the engine over while partially 
disassembled. 

(8) Engine Rotation 
When turning the crankshaft by hand, always turn it in the direction of normal rotation; which is. 
clockwise, viewed from the right side of the engine. This will ensure proper adjustments. 

(9) Lubrication 
Engine wear isgenerally at its maximum while the engine is warming up and before all the rubbing 
surfaces have an adequate lubricative film. During assembly, oil or grease (whichever is more 
suitable) should be applied to any rubbing surface which has lost its lubricative film. Old grease 
and dirty oil should be cleaned off. Deteriorated grease has lost its lubricative quality and may 
‚contain abrasive foreign particles. 

(10) Press 

A part installed using a press or driver, such as a wheel bearing, should first be coated with oil 
on its outer or inner eircumference so that it will go into place smoothly. 

(11) Oil seal, Grease Seal 
Replace any oil or grease seals that were removed with new ones, as removal generally damages 
seals. A seal guide is required for certain oil or grease seals during installation to avoid damage 
to the seal lips. Before a shaft passes through a seal, apply a little oil, preferably high temperature 
grease on the lips to reduce rubber to metal fricti 
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(12) Gasket, O Ring 
When in doubt as to the condition of a gasket or O ring, replace it with a new one. The mating 
surfaces around the gasket should be free of foreign matter and perfectly smooth to avoi 
compression leaks. 

(13) Liquid Gasket, Non-permanent Locking Agent 
Follow manufacturer’s directions for cleaning and preparing surfaces where these compounds 
will be used. Apply sparingly. Excessive amounts may block engine oil passages and cause 
serious damage. An examine of a non-permanent locking agent commonly available in North 
‚America is Loctite Lock'n Seal (Blue). 

(14) Ball Bearing, Oil Seal, Grease Seal Installation 
When installing a ball bearing, the bearing race which is affected by friction should be pushed 
by a suitable driver. This prevents severe stress on the balls and races, and prevents races and 
balls from being dented. Press a ball bearing until it stops at the stop in the hole or on the shaft. 
Seals should be pressed into place using a suitable driver, which contacts evenly with the side of 

‚the seal until the face of the seal is even with the end of the hole. 

(15) Circlip, Retaining Ring 
Replace any circlips and retaining rings that were removed with new ones, as removal weakens 

‚and deforms them. When installing ciclips and retaining rings, take care to compress or expand 
them only enough to install them and no more. 

(16) High Flash-point Solvent 
A high flash-point solvent is recommended to reduce fire danger. A commercial solvent common- 
Iy available in North America is Stoddard solvent (generic name). Always follow manufacturer 
and container directions regarding the use of any solvent. 

(17) Molybdenum Disulfide (MoS: ) Grease 

This manual makes reference to molybdenum disulfide grease in the assembly of certain engine 
and chassis parts. Always check manufacturer recommendations before using such special 
lubricants. 

(18) Electrical Leads 
All the electrical leads are gle-color or two-color and, with only a few exceptions, must 
be connected to leads of the same color. On any of the two-color leads there is a greater amount 

of one color and a lesser amount of a second color, so a two-color lead is identified by first the 
primary color and then the secondary color. For example, a yellow wire with thin red stripes is 
referred to as a “yellow/red” wire; it would be a “red/yellow” wire if the colors were reversed to 
make red the main color. 

Table 1-1 Two-color Lead Identification 

Lead ‚Name of Picture in 
(crosssection) Wire Color Wiring Diagram 

red 

o yellow/red er 
strands En 

u ze 

yellow ned 
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MODEL IDENTIFICATIONS 

KZ650-D4 

KZ650-F2 

KZ650-H1 
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SPECIFICATIONS 

‘Specifications for 1981 KZ650: 

Items K2650-04 KZ650-F2 KZ650-H1 
Dimensions: 

Overall length 2,185 mm,© 2,145 mm |2,220 mm, © 2,170 mm |2,190 mm 
Overall width 830 mm 775mm, O850mm |820mm 
Overall height 1,160 mm 1,115. mm, ©) 1,145 mm | 1,245 mm 
Wheelbase 1,440 mm * 1,445 mm 
Road clearance 155 mm 152 mm hi 

Seat height 795 mm 820 mm 775 mm 

Dry weight 214.3kg 209 kg 210 kg 

Fuel tank capacity 14 liters 16.8 liters 12.4 liters 

Performance: 

Climbing ability 30° 5 8 
Braking distance 12.5 m from 50 kph ® N 

Minimum turning radius |2.4m & 25m 

Enigne: 
Type 4:stroke, DOHC, 4-cylinder|* o 
Cooling system Air-cooled & o 
Bore and stroke 162.0 x 54.0 mm ® x 

Displacement 652 cc ¥ . 
Compression ratio 9.5 ® " 

Valve timing: 
Inlet Open |22° BTDC 2 = 

Close 152° ABDC 5 i 

Duration! 254° x E 
Exhaust Open |60° BBDC S i 

Close |20° ATDC 22° ATDC = 
Duration! 260° 262° L 

Carburetion system Mikuni Carburetors, 
VM24SS x 4 > IS 

Cylinder numbering 

method Left to right, 1234 
Firjng order 1243 
Lubrication system Forced lubrication 

(wet sump) 3 ‘ 

Engine oil: 

Grade SE class - ” 
Viscosity SAE 10W40, 10W50, 

20W40, or 20W50 
Capacity 3.5 liters 

Starting system Electric starter 
Ignition system Battery and coil 

(transistorized) o 
Mechanical advanced 3 

From 10° BTDC @1,000 

rpm to 35° BTDC @3,200 |* £ 
rpm 

Spark plugs NGK B7ES or 2 = 

ND W22ES-U 

= : Identical to K2650-D4 

©: Other than European and Australian models 

(Continued on next page.) 
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Specifications for 1981 KZ650(Cont.): 

Items K2650-04 KZ650-F2 K2650-H1 
Drive Train: 

Primary reduction system: 

Type Chain and gear . 
Reduction ratio | 2,650 (27/23x 63/29) |" 

Clutch type Wet malti disc. = 
Transmission: 

Type 5:speed, constant mesh, 
return shit l 2 

Gear ratios Ist |2.333 (35/15) - 3 

2nd 1.631 (31/19) ® % 
3d {1272 (28/22) E ' 
4th |1.040 (26/25) # 3 
5th (0.8 (24/27) g % 

Final drive system: 

Type ‚Chain drive X g 
Reduction ratio 12.538 (33/13) 2.615 (34/13) - 

Overall drive ratio 5.754 @top gear 15.928 @top gear : 

Frame: 

Type Tubular, double cradle |* . 
Castor (rake angle) 27.5° 27° 29° 

Trail 113 mm 108 mm 115 mm 
Front ti 

|| Type Tubeless ® Tube type 
I Size 3.25H-19 4PR = . 

Rear tire: 

Type Tubeless |5 Tube type 
Size 130/90-16 67H APR 4.00H-18 4PR = 

Front Suspension: 

Type Telescopic fork (pneumatic) * v 
Wheel travel 160 mm " 180 mm 

Rear suspension: 

Type Swing arm s = 
Wheel travel 95 mm - * 

Brake type: 

Front Dual disc brake ki Single disc brake 
Rear Single disc brake Drum brake Drum brake 

Electrical Equipment: 
Alternator: 

Type ‚Three-phase AC 2 E 
Rated output 17 amp. @10,000 rpm, 14V|* 2 

Voltage regulator Short-circuit type 2 “ 

Battery 12V 10AH . 12V 12AH 
Headlight: 

Type Semi-sealed = Sealed 
Bulb 12V 60/55W (Quartz- 

halogen) (©) 12V 50/40W |* 12V 60/50W 
Tail/brake light 12V 5/21W, ©) 12V 8/27W|* 12V 8/27W 

©: Other than European and Australian models 
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SERVICE DATA 

The following tables list the service data which show criteria for servicing major parts. Although 
reliable measurements can only be obtained by using the proper instruments and following the proce: 

dures explained in this text, detail has not been explained in this section. See each section for a de: 

tailed account. 

Engine: 

Items Standard Service Limit | Table No- 
Fuel Tapı - 

Fuel tap opening vacuum: P932 

K2650.D, F More than 18cmHg 

KZ650.H More than 17 cmHg 
Carburetors: 

Idling speed 1,000 + 50 rpm 25 

Syncironization Under 2 cmHg difference 26 
Service fuel level 2-4mm 32 

‚Jet needle clip groove number: 32 

us No groove =t 

‚Other than US 4 from the top most groove --- 

Throtte Grip = 

Throttle grip play 2-3mm Pg.2-8 

Vacuum Switch Valve: 

Valve Switching vacuum: See 
When closing 43+ 2 cmkg Pa.35 
‚When opening 37 cmHg 

Camshafts: 

Cam height 35.73 - 35.87 mm 35.65 mm 35 

Camshaft journal/camshaft = 
en 0.090 - 0.132 mm 0.19 mm 36 

Camshaft journal diameter 21.949 — 21.970 mm 21.93 mm 37 

Camshaft bearing inside 
dismeter 22.060 — 22081 mm 22.12 mm 38 

Camshaft runout Under 0.02 mm 0.1 mm 39 

Camshaft Chain, Guides, Tensioner: 

Camshaft chain length X 
(20-link length) 127.00 — 127.12 mm 128,9 mm 310 

‚Chain guide groove depth: 31 

Upper Omm 3:5 mm 

Front 1.0— 1.5mm 2.5 mm 
Rear 1.5mm 3.5 mm 

Tensioner spring free length: 312 

Ball-lock type 45.4 mm 43mm 

Cross wedge type: 

at push rod 38mm 36 mm 

at push rod stop 46.2 mm 44 mm 

(Continued on next page.) 
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Service Data (Cont.) 

Item Standard Service Limit | Table No- 
Cylinder Head, Values: 

Cylinder compression 12.7 ko/em? = 313 
Usable Range: 

9.6 — 14.7 kg/em* 

Valve clearance 0.08- 0.18mm = 24 

Cylinder head warp = 0.05 mm 314 
Combustion chamber volume 2333 -24.1cc — 315 

Valve head thickness: 316 

Inlet Imm 05mm 
Exhaust 1mm 0.7 mm 

Valve stem bend Under 0.01mm 0.05 mm 317 

Valve stem diameter: 318 
Inter 6.965 — 6.980. mm 6.95 mm 
Exhaust 6.950 - 6.970. mm 6.94 mm 

Valve guide inside diameter 7.000 - 7.015 mm 7.08 mm 319 

Valve/valve guide clearance: 320 
(Wobble method) 

Inlet 0.049 — 0.085 mm 0.24 mm 
Exhaust 0.057 — 0.124 mm 0.19 mm 

Valve seating area: 321 

Outside diameter: 
Inlet 32mm en 
Exhaust 27 mm == 

width 05-1.0mm = 
Valve installed height See Table in the text. = 322 

Valve spring tension: 323 
Inner/23.6 mm 25.75-18.45 kg 24.2kg 
Outer/25.6 mm 47.0-518kg 44.0kg 

Valve spring Squarence: 324 

Inner 1.3mm 
Outer 1.5 mm 

Cylinder: 

Cylinder inside diameter 61.983 — 62.005 mm 62.10mm 325 

Piston: 

Piston diameter 61.948 — 61.963 mm 61.80 mm 326 

Piston/cylinder clearance 0.030 — 0.057 mm = 327 

Piston ring/groove elearance: 328 
Top 0.04 — 0.08 mm 0.18mm 

Second 0.03 - 0.07 mm 0.17 mm 
Piston ring thickness: 328 

Top and second 117 - 1.19 mm 1.10mm 
Piston ring groove width: 330 

Top 1.23 — 1.25 mm 1.33 mm 
Second 1.22 - 1.24mm 1.32 mm 
oi 2.51 - 2.53 mm 2,51 mm 

Piston ring end gap: 331 
Top and Second 0.15 - 0.35 mm 0.7 mm 

(Continued on next page.) 
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Data (Cont) 

Itams Standard Service Limit | TableND- 
Piston pin diameter 14.994 — 14,998 mm 14.96 mm 332 

Piston pin hole diameter 15.004 — 15.009 mm 15.07 mm 332 

Connecting rod small end inside | 15003 _ 15.014 mm — 332 

diameter 

(Crankshaft, Connecting Rods: 

Connecting rod bend Under 0.1/100 mm 02/100mm | 333 

Connecting rod twist Under 0.16/100 mm 02/100mm | 334 

Connecting rod Bearinginsert/ | 0.034 _ 0.064 mm lm S 

‚journal clearance 

Connecting rod journal diameter: 3-36 

No mark 34.984 — 34.994 mm 3497 mm 

o 34.995 — 35.000 mm 34.97 mm 

Connecting rod big end inside 5 

diameter: 

No mark 38.000 — 38.008 mm en 

o 38.009 — 38.016 mm - 

Connecting rod big end bearing . 

insert thickness: 

Brown 1.475 — 1.480 mm = 

Black 1.480 — 1.485 mm = 
Green 1.485 — 1.490 mm = 

e o rodbigendside 0.15 - 0.25 mm 0.45 mm 340 
clearance 

Crankshaft runout ‚Under 0.02 mm 0.05 mm 3-41 

Crankshaft bearing insert/jour- | 0,012 — 0.036 mm 0.08 mm 342 
nal clearance 

Crankshaft journal diameter: 343 

No mark 35.984 — 35.992 mm 35.96 mm 

1 35.993 — 36.000 mm 35.96 mm 

Crankshaft bearing inside dia- am 

meter 

0 29.000 — 39.008 mm 

No mark 39.009 — 39.016 mm 

Crankshaft bearing insert thick- 

ness: 3:46 
Brown 1.490 — 1.494 mm --- 

Black 1.494 — 1.498 mm 

Blue 1.498 — 1.502 mm 

Crankshaft side clearance 0.05 — 0.15 mm 0.40 mm 347 

Primary Chain, Sprockets: 

Primary chain slack en 27 mm 348 

Clutch: 
See 

Clutch lever play 2-3mm --- Pg2-11 

Clutch spring tension/235 mm | 235 - 26.5 kg 25k 349 

(Continued on next page.) 
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Service Data (Cont.) 

Items Standard Service Limit | Table No. 
Friction plate thickness 37-39mm 35mm 350 

Clutch plate warp: 3-51 
Friction Under 0.15 mm 0.3 mm 
Steel Under 0.2 mm 0.3 mm 

Friction plate/clutch housing 054 07 er S 
clearance 

Clutch housing gear/secondar et ;nslfm & Under 0.10 mm 0.14 mm 3:53 

Clutch housing inside diameter | 37.000 - 37.016 mm 37.03 mm 354 

Drive shaft sleeve diameter 31.980 — 31.995 mm 31.96 mm 354 

Transmission: 

Shift drum positioning pin spring | 39.3 mm az 2% 
free length 

Transmission gear backlash Under 0.17 mm 0.25 mm 356 

Shift fork ear thickness 4.9 - 5.0mm 4.7 mm 357 

Gear shift fork groove width 5.05 - 5.15 mm 5.25 mm 3:58 

Shift fork guide pin diameter: 359 
1st and 2nd/3rd 7.9 - 8.0mm 7.85 mm 

4th/5th 7.985 — 8.000. mm 7.93 mm 

Shift drum groove width 8.05 — 8.20 mm 8.25 mm 360 

Gear/shaft, Gear/bush clearance: 351 

ive 4th, 5th, Output 2nd, | 0.020 — 0.062 mm 0.16 mm 

Output Ist 0.027 — 0.069 mm 0.17 mm 

Shaft bearing diameter 19.980 — 19.993 mm 19.96 mm 362 

Neaclie hearify Gitsics [ntide ZI er 26.022 mim 26.04 mm 362 
diameter 

Engine Lubrication: 

Relief valve opening pressure 5.24 08kg/em® --- 364 
Oil pressure/4,000rpm, 90°C 2.0— 2,5 kg/em? — 3.65 

Oil pump: 

Outer roto/imer rotorclea- | 0,05 0.23 mm om 3 

Outer rotor/pump body 015— 021 mm 030w 367 
clearance 

Rotor side clearance 0.02 — 0.07 mm 0.12 mm 368 

Engine oil: 21 
Grade SE class 

Visconsity SAE 10W40, 10W50, 20W40 
20W50 

Capacity: 

When filter is not changed | 3.0 liters 

‚When filter is changed 3.5 liters 

(Continued on next page.) 

Zr 



1 

Items Standard Service Limit | Table No. 

Tire tread depth: 213 

Front: 

KZ650.0, H 38mm 1 mm 

KZ650-F 3.5mm Imm 
Rear: 

KZ650-D, H 8.2 mm 2 mm: Under 

130kph 

3 mm: Over 

130kph 

KZ650-F 73mm 2 mm: Under 
130kph 

3 mm: Over 
130kph 

Tire air pressure See Table in the text. 41 

Rim runout: 

Wire-spoke rim: 215 

Axial Under 0.8 mm 2mm 
Radial Under 1.0 mm 2mm 

Cast rim: 

Axial - 05mm 42 

Radial =) 0.8 mm 

Axle runout Under 0.05/100mm 43 
Usable range: 0.2/100 mm 0.7/100 mm 

20 - 30mm Lessthan 20mm | 27 

More than 35 mm 

Drive chain length 381.0 - 381.8mm 389 mm 29 

Sprocket diameter: 44 

Engine 67.36 — 67.56 mm 66.7 mm 

Rear: 

KZ650-D, H 188.22 — 188.72 mm 187.9mm 
KZ650-F 194.60 — 195.10 mm 194.3 mm 

Rear sprocket warp Under 0.4mm 0.5 mm 45 

Brakes: 

Brake pedal play: 

Drum 20 - 30mm e 214 
Disc 8 - 10mm - 215 

Brake pedal position 0-30mm - 48 

Brake cam lever angle 80° — 90° - 215 

Brake light switch: 219 

Front Non-adjustable type == 

Rear Light on after 16 mm pedal | _ _ _ 
travel 

(Continued on next page.) 
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Service Data (Cont): 

Items Standard Service Limit | Tabirno- 

Pad lining thickness: 2.10 
Front: 

K2650:D, F 3.35 mm Imm 
K2650- 4.85 mm !mm 

Rear 4.85 mm mm 
Brake fluid type 0.0.73 = 211 

Master cylinder parts: 46 
Cylinder inside diameter: 

Front 

K2650:D, F 15.870 - 18.933 mm 15.25 mm 
KZ650-H 12.700 — 12.763 mm 12.78 mm 

Rear 14.000 — 14.063 mm 14.08 mm 
Piston diameter 

Front: 

K2650.D, F 15.693 - 15.720 mm 15.67 mm 
KZ650-H 12.523 - 12.550 mm 12,50 mm 

Rear 13.823 — 13.850 mm 13.80. mm 
Primary cup diameter 

Front: 

KZ650-D, F 16.15 — 16.65 mm 16.0 mm 

KZ650-H 129 - 183mm 12.8 mm 
Rear 14.15 - 14,65 mm 14.0mm 

Secondary cup diameter 

Front: 

K2650.0, F 16.85 - 17.05 mm 16.4mm 

KZ650-H 13.25 — 13.75 mm 13.1 mm 
Rear 14.75 - 16.25 mm 14.5 mm 

Return spring free length 

Front: 

K2650.D, F 3.6- 40,6 mm 343mm 

K2650-H 49.65 - 53,65 mm 472mm 
Rear 34.15 - 38.15mm 32.4mm 

Caliper parts: 47 

Cylinder inside diameter 42.85 - 42.90 mm 4292 mm 

Piston diameter 42.77 — 42.82 mm 42.75 mm 

Disc warp Under 0.15 mm 0.3mm 48 

Dise thickness: a9 

Front 48-51mm 45mm 
Rear 68—7.1mm 60mm 

Drum inside diameter 180.000 - 180.160 mm 180.75mm | 410 

‚Shoe lining thickness 4.85 — 5.80 mm 2.5 mm 411 

Shoe spring free length 66.0 - 67.0mm 69.0 mm 412 

Brake camshaft diameter 16.957 — 16.984 mm 16.88 mm 413 

Camshaft hole diameter 17.000 — 17.070 mm 17.15 mm 414 

(Continued on next page.) 
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Standard Service Limit | Table No- 

SAEIOW = 212 
212 

245 + 400 = 

291+ dee = 

Oil level (without spring): 212 

KZ650-D 375+ 4 mm == 
KZ650.F 376+ 4mm - 
K2650-H 433+4mm = 

Air pressure: #16 

K2650.D, F 0.7 Kglem? -—- 
Usable range: 0.6-0.9 ko/cm? 

KZ650-H 06 kg/em® A 
Usable range: 0.5-1.0 kg/cm? 

Spring free length: 4.19 

K2650.D,F 501 mm 491 mm 
KZ650.H 507 mm 497 mm 

Swing arm: 

‚Sleeve outside diameter 21.987 — 22.000 mm 21.96 mm 4-20 

Pivot shaft runout Under 0.10 mm 0.7 mm #21 

Usable range: 0.14 mm 

ical Equipment: 
- 

Items Standard Service Limit | Tablrne- 
| charging system: 

Charging voltage (4,000 rpm) 15V —— 52 

Alternator output voltage (4,000 | Apout sov . 5 

rpm) 

Stator coil resistance 0480720 == 54 

Tgnition System: 

Ignition coil: 

Arcing distance (3-point) 7 mm or more 56 

Primary winding resistance | 1.8- 2.7.0 57 

‚Secondary winding resistance 12-18Kn 57 

Pickup coil resistance 360 - 500 58 

IC Igniter resistance See Table in the text. 510 

Spark plug: 22 

Type NGK B7ES or ND W22ES-U 

Gap 0.7 -0.8mm 

‚Starter System: 

Starter motor: 

Carbon brush length 12.0 - 13.0mm 6mm 512 

Brush spring tension 560 — 680 grams - 513 

Commutator groove depth 0.5 -0.8mm 0.2mm 513 

55 
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TORQUE AND LOCKING AGENT 

The following table lists the tightening torque for the major bolts and nuts, and parts requiring use 
of a non-permanent locking agent or liquid gasket. 
NOTE: Marks used in “Remark” 

A : Apply a non-permanent locking agent to the threads. 
G_: Apply a liquied gasket to the threads or washer. 
S :Tighten the bolts, nuts, or screws according to the tightening sequence. 

Threads Torque 

Engine Parts Dia | Pitch | Quantity o | reis |Remerk| L 

(mm) | (mm) 

‚Air suction valve cover bolts 6 (10| 8 |o080|e9inis| — | 626 

Altemator rotor bolt 10 (125 1 70 | 51 - | 632 

‚Alternator stator Allen bolts 6 |1ı0o| 3 |oso|es A | 632 

Breather cover bolt 8 |125| 1 |oso|s2 - | 629 

i Camshaft cap bolts 6 [ 10| 16 | 12 ins) s | 624 
Camshaft chain tensioner cap |ıs| 1 25 | 180 - | 625 

| Camshaft sprocket bolts 6 10| 4 15 | 110 A| 626 

IN Carburetor holder screws 6 10| 8 - - A | 628 
Cluteh hub locknut 20|15 1 [135] 8 - | 638 

Clutch release mounting screws sale 2 = = A | 614 

N Clutch spring bolts 6 |10 5 | 0.90 |78indbs| — 638 

Connecting rod big end cap nuts 8 0.75 8 37 27 = 651 

Crankease bolts 

(upper) 6 |1o| 13 | 10 [erinıss| - | 652 
(lower) 6 |1o| 7 | 10 [eins] - | 65 
(lower) 8 [125 10 |25| 180 | s | 6» 

Cylinder head 

bolts 8 lıs|l 2 |20| 22 s | 623 
nuts 10 | 1.25 12 40 29 s 6-23 

Cylinder head cover bolts 6 | 10| 24 | 080 |69intbs| - | 625 

Drive chain guard bolts 6 1.0 3 - - A 6-34 

Engine drain plug 12 (15 1 |s8| 2 - | 24 

Engine mounting bolts 10 [125( 6 |40| 2 - | 616 

Engine mounting bracket bolts 8 lıs|l 6 |24 175 | - | 616 

Engine sprocket nut 20 |15 1 |so| s8 - | 614 

Neutral switch 2|15| 1 15 | 10 | - | 63 

Oil filter mounting bolt 20 |1ı5| 1 |20| a5 | - | es 

[Continued on next page.) 



Locking Agent (Cont.): 
1.15 

Threads Torque 
Engine Parts " - Quantity Remark | See Pg. a Dia | Pitch ml rn 

mm) | (mm) 

boits 6 [ 10| 15 | 10 |87inbs| - | 644 
re switch PT1/8 1 15 | 110 - | 636 

re relief valve 12 | 1.25 1 15 11.0 6-44 

spring pin (bolt) 8 |ı5| 1 25 | 180 A 633 

shaft nut 8|15 1 60 | 43 - | 643 

‚drum pin plate screw 6 |1o| 1 - - A | 653 

plugs 14 (125 4 28 | 20 - | 25 
motor clutch Allen bolts 8 |125| 3 35 | 25 A | 645 

{eylinder head) 6 1.0 8 - = A 6-18 

(erankcase) 10 (125 12 - - A | 619 
ing advancer mounting bolt 8 [125] 1 25 | 180 - | 636 

‚Threads Torque 
Chassis Parts Dia [Pitch | Quantity [kgm | fribs | Remark | See Pg. 

(mm) | (mm) 

Brake parts See Table for Brake Parts. 1.16 

Front axle 

nut (leading axle) 14 |15 1 80 | 58 - 73 

nuts (center axle) 16 |15 2 80| 58 - 74 

Front axle clamp 

nut (leading axle) 8 [125| 1 18 | 130 - 74 

nuts (center axle) 8 |ı5| 4 18 | 130 s 74 

Front fork air valves 10 (125 2 12 [104inibs| A 729 

Front fork bottom Allen bolts 8 |1ı5| 2 23| 165 | AG | 729 

Front fork clamp bolts 

(upper) 8 [125] 2 20 | 145 - 220 
(lower) 10 |1.25 2 3.8 27 = 7.26 

Front fork drain screws 4 (07| 2 - - G 729 

Front fork top plugs 2 [10| 2 23| 165 - 729 

Handlebar clamp bolts 8 |125] 4 18 | 130 - 7.27 

(Continued on next page.) 
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Torque and Locking Agent (Cont. 

Threads Torque 
Chassis Parts ch | Quantity Remark | See Pa. Dia | Pitch 4 [P nis 2 

(mm) | (mm) 

Rear axle nut 16 | 15 1 |120| & - 212 

Rear shock absorber mounting 

nuts 10 |125| 2 30| 22 - 731 

bolts 10 (125 2 30| 22 - 731 
Rear sprocket nuts 10 (125 6 40| 29 - 713 

Spokes - | - | 8 |030|26inıbs| - 223 
Steering stem head bolt 16 | 15 1 45| 33 - 220 

Steering stem head clamp nut. 8 |1ı5| 1 18 | 130 - 220 

Steering stem locknut 30 | 10 1 30| 2 - 2.20 

‚Swing arm pivot shaft nut 16 | 15 1 100| 72 - 731 

Tire air valve nuts 

(for tubeless tire) 8 | 08 2 0.15 [13 in-Ibs | — 7.10 

Torque link bolt nuts 10 (125 2 30| 22 213 
L 

Threads Torque 
Brake Parts ia | Pitch | Quantit Remark Pg. rake Paı Dia [Piteh| Quantity [\ T gung | Remark | See Py 

(mm) | (mm) 

Bleed valves 7 |10 | max.3 |080|69inibs| — 218 

Brake hose 

banjo bolts 10 (125 max.7 | 30 [ 22 - 717 

clamp screws (built in the clamp) 2 |010|9inbs | - 7.20 

Brake lever pivot 

bolt 6 |10 1 | 030|26inbs| — 7.20 
locknut 6 |10 1| 060|52inbs| — 720 

Brake pedal pivot cap nut 8 {125 1 20 | 145 - 2.28 

Caliper holder shaft bolts 8 |125| max.6 | 18| 130 - 717 

Disc mounting Allen bolts 8 |125| max.21| 23| 165 - 7.15 

Dise mounting bolts 8 (125 4 20| 29 - 715 

Front caliper mounting bolts 10 (125 4 40| 29 - 717 

Front master cylinder clampbols | 6 | 1.0 | 2 | 090[78inibs| s 718 

(Continued on next page.) 
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Locking Agnet (Cont.): 

‚below, relating tightening torque to thread diameter and pitch, lists the basic torque for 
nuts used on Kawasaki Motorcycles. However, the actual torque that is necessary may 

unt bolts and nuts with the same thread diameter and pitch. The bolts and nuts liested on 

1-16 vary to a greater or lesser extent from what is given in this table. Refer to this table for 
and nuts not included in the table on Pg. 1-14—1-16. All of the values are for use wi 

cleaned threads. 

Fine threads. 

Torque Threads Torque 
kgm ftlbs (dia. (mm) | pitch (mm) | ko:m fuibs 

080 0.35-050 | 30— 43 inibs 5 [050 0.35 -0,50| 30 — 43 inibs 
1.00 0.60 - 0.90 | 52 - 78 in-bs 6 075 0.80 - 0.80 | 52 - 69 in-bs 
125 16-22 |115-160 8 |1.00 14-19 | 100-135 
150 31-42 |22-30 10 1125 26-35 |190-25 
175 54-75 |39-54 2 1150 45-62 |33-45 

2.00 83-115 |60-83 14 1150 74-102 |54-74 
2.00 130-18.0 | 94-130 16 |150 115-160 83-116 
2.50 180-25 | 130-181 1 |150 170-23 | 123-166 
2.50 28-35 | 188-253 20 _|150 23-33 | 166-239 
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SPECIAL TOOLS 

Ref. No. Part No. Deseription Quantity 
1 52005-1003 | Air Pressure Gauge 1 

2 57001-110 Spark Plug Wrench 1 

3 57001-115 Piston Ring Pliers 1 

4 57001123 Compression Gauge Assy 1 
5 57001127 Vacuum Gauge Set 1ot 
6 57001135 Bearing Puller 1 
7 57001136 Bearing Puller Adapter (included in 57001-135) 1 
8 57001137 Stem Bearing Driver 1 
9 57001141 Front Fork Oil Seal Driver 1 

(or Driver: 57001-1091) N) 

10 57001143 Inside Circlip Pliers 1 
11 57001-144 Outside Cirlip Pliers 1 

] 12 57001-149 Piston Bases (included in 67001-631) - 
13 57001-162 Valve Guide Reamer 1 
14 57001163 Valve Guide Arbor 1 

| 15 57001-164 Oil Pressure Gauge Assy 1 
| 16 57001-183 Front Frok Cylinder Holder Handle 1 

17 57001241 Valve Spring Compressor Assy 1 
18 57001243 Valve Spring Compressor Adapter 1 
19 57001-254 Rotor Puller 1 

{or Rotor Puller: 57001-1099) &l 

20 57001264 Oil Seal Guide 1 
21 57001297 Bearing Driver 1 
22 5701-305 Clutch Holder 1 
2 57001-308 Rotor Holder 1 
24 57001317 Bearing Puller Adapter 1 
2 57001319 Gear Puller & Pusher 1 
26 57001-382 Driver 1 

27 57001403 Oil Pressure Gauge Adapter 1 
28 57001-531 Piston Ring Compressor Assy 1 

2 57001900 Engine Stand 1 
30 57001.910 Piston Pin Puller Assy 1 
3 57001913 Piston Pin Puller Adapter (included in 57001-910)| — 
32 57001.980 Electrotester 1 
33 57001983 Hand Tester 1 
34 57001-1011 | Front Fork Cylinder Holder Adapter 1 
35 57001-1017 | Fuel Level Gauge 1 

36 57001-1063 | Rim Protectors 1 set 
37 5701-1065 Changer 1 
38 57001-1072 | Tire Bead Breaker 1 

(Continued on next page.) 
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Special Tools (Cont.): 

Ref. No. Part No. Description Quantity 
3 5§7001-1073 | Tire Irons (included in 57001-1072) - 

40 570011100 | Stem Nut Wrench 1 

a 57001-1111 | Valve Seat Cutter Case 1 

a2 57001-1112 | Separate Case 1 

43 57001-1115 Seat Cutter 45° (EX) 1 
44 57001-1116 | Seat Cutter 45° (IN) 1 
45 57001-1121 | Outside Cutter 32° (EX and IN) 1 

46 57001-1123 | Inside Cutter 60° (EX) 1 
a7 57001-1124 | Inside Cutter 60° (IN) 1 

48 570011126 | Cutter Holder 7 mm 1 

49 570011128 | Cutter Holder Bar 1 
50 570011129 | Bearing Driver Set 1set 
51 570011132 | Bearing Driver Holder (included in 57001-1129) = 

52 57001-1135 | Bearing Driver (included in 57001-1129) - 

53 57001-1136 | Bearing Driver (included in 57001-1129) - 

54 57001-1138 | Bearing Driver (included in 57001-1129) - 
55 57001-1139 | Bearing Driver (included in 57001-1129) - 

56 5§7001-1140 | Bearing Driver (included in 57001-1129) = 

57 57001-1142 | Bearing Driver (included in 57001-1129) = 

58 570011145 | Bearing Driver (included in 57001-1129) = 

59 570011146 | Bearing Driver (included in 57001-1129) = 
60 570011147 | Bearing Driver (included in 57001-1129) - 

61 570011148 | Bearing Driver (included in 57001-1129) - 

(Continued on next page.) 



‚Special Tools (Cont.): 

1.20 
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(Continued on next page.) 



121 

Tools (Cont.): 

(Continued on next page.) 
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PERIODIC MAINTENANCE CHART 

The scheduled maintenance must be done in accordance with this chart to keep the motorcycle in 

good running condition. The initial maintenance is vitally important and must not be neglected. 

Whichever *ODOMETER READING 
FREQUENCY u 

/&) E /S 

Every US ES 1 A EEE 
Battery electrolyte level — check 1 month| o [ o [ o | e || o] | 214 

Brake play —check } je I I I T R 2 

Brake light switch — check } BENENENESENENE!]} 

‚Brake wear — check + . . . . . . 2-16 

Brake fluid level — check + month| e . . . . . . 2-16 

-~ Brale fluid — change year . . o | 217 

Clutch — adjust ENENENENRNENEEN 

Carburetor operation — check 1 ool I e e R 28 

i Throttle grip — check 1 e [ o[ e oo 28 

] | Steering play — check f & i ] s e e R 28 
‘Spoke tightness and rim run. 

ne Hr sl leere = 
Drive chain wear — check + . . . . . . 213 

Front fork — clean DENENENEHENEET 

J Nuts, bolts, fasteners — check } . . . o [ 227 

i Spark plug — clean and gap T DENENENENEN KERNE: 
Valve celarance — check T -je|efefejefef 2 

] Air suction valve — check 1 (If applicable) Pe el [s] 27 

1 Air cleaner element — clean . . . 28 
‚Air cleaner element — replace 5 cleanings . . . 28 

Fuel system — clean 5 . “| 22 

Tire tread wear — check + . . . . . . 2.22 

Engine oil — change va|lelefefefefele] 22 

Oil r — replace . . . . 24 
General lubrication — perform e e lee]e]] 2 

Front fork oil — change . . o | 221 

Timing advancer — lubricate . . o | 25 

Swing arm — lubricate . . o | 22 



ic Maintenance Chart (Cont.): 
23 

Whichever *ODOMETER READING 
comes first 

FREQUENCY 

RI SE 
S /S8 OPERATION (S, Ss Sg I I (SS S/ see 

@/ )RS Page 

| bearing — lubricate . 222 

jometer gear—lubricate . 222 

‚camshaft — lubricate (If applicable) . 218 

ing stem bearing — lubricate . 220 

ter cylinder cup and dust seal - 
= replace 

piston seal and dust seal 
— replace 2 years 219 

hose — replace 4 years] 219 

hose — replace 4 years] 225 

chain — lubrciate Every 300 km 214 

(chain slack — check } Every 800 km 212 

higher odometer readings, repeat at the frequency interval here. 

lace, add, adjust or torque if necessary. 
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ENGINE OIL 

In order for the engine, transmission, and clutch 10 
function properly, maintain the engine oil at Ihe proper 

level, and change the oil and oil filter in accordance 

with the Periodic Maintenance Chart. Not only do dirt 
and metal particles collect in the cil, but the oil itself 

Toses its Jubricative quality if used too long. 

[WARNING | Motorevele operation with insuffiient, 

deteriorated, or contaminated engine oil 
will cause accalerated wear and may result in engine or 

transmission seizure, accident, and injury. 

Oil Level Inspection 

@If the oil has just been changed, start the engine and 

run it for several minutes at idle speed. This flls the 

oil filter with oil. Stop the engine, then wait several 
minutes until the oil settes. 

Racing the engine before the oil reaches 

CAUTION]} overy part can cause engine seizure. 
eif the motorcycle has just been used, wait several 

minutes for all the oil to drain down. 

‚sCheck the engine oil level through the oil level gauge. 
With the motoreycle held level, the oil level should 

‚come up between the lines next o Ihe gauge. 

A. Oil Level Gauge 

B. Upper Level Line 

C. Lower Lovel Line, 
D. Oil Filler Opening 

If the oil level is 00 high, remove the excess oil, using 

a syringe or some other suitable device. 
#11 the oil level Is t00 low, add the correct amount of 

oil through the oil fller opening. Use the same type 

and make of oil that isalready in the engine. 

If the engine oil gets extremely low or 

SAUTION] if the oil pump or oil passages clog up 
or otherwise do not function properly, the oil pressure. 

warning light will light. IF this light stays on when the 
engine speed is above 1,100 rpm, stop the engine imme- 

diataly and find the cause. 

il and/or Oil Filter Change 
®Warm up the engine thoroughly, and then stop the 

engine. 
®Place an oil pan beneath the engine. 

eRemove the engine drain plug. 

8. Oil Filter A. Drain Plug 

With the motorcycle perpendicular to the ground, let 

{he oil completely dra 

eif the oil filter is 10 be changed, replace the oil filter 

with a new one. 

After the oil has completely drained out, install the 
engine drain plug. Proper torque for the drain plug 

is 3.8 kam (27 ftbs). 
NOTE: 1. Replace the damaged gasket with a new one. 

@Fill the engine up to the upper level with a good 

quality motor oil specified in the table. 
sCheck the oil level. 

Table 2:1 Engine oil 

Grade | Viscosity | Filling Engine Oi Capacity 

ao | Whenfiter | When filter 
se isnot changed | ischanged 

a | 10 20040 : 
ZW | zo1ers | 351er 

SPARK PLUGS 

Neglecting the spark plug eventually leads to difficult 
starting and poor performance, If the spark plug is used 

for a long period, the electrodes gradually burn away 

and carbon builds up along the insulator, In accordance 

with the Periodic Maintenance Chart, the plug should 

be removed for inspection, cleaning and to reset the gap. 

Cleaning and Gapping 
@Remove the spark plugs. 

oClean the spark plug preferably in a sand-blasting 
device, and then clean off any abrasive particles. The 

plug may also be cleaned using a high flash-point 

solvent and a wire brush or other suitable tool. 



#If the spark plug electrodes are corroded or damaged, 

or if the insulator is cracked, replace the plug. Use 

the standard plug or its equivalent. 

Measure the gap with a wiretype thickness gauge. 
If the gap is incorrect carefully bend the outer elec- 

trode, with a suitable tool to obtain the correct gap. 

Tighten the spark plugs in the cylinder head to spec- 

ied torque. 

Table 22 Spark Plug 

Standard NGK B7ES 
Plug ND W22ES-U 

Plug Gap 07-08 mm 

Tightening 28kgm 
Torque (20 ft1bs) 

Spark Plug 

0.7-08mm 

1. Terminal 4. Gasket 
2 Insulator 5. Center Electrode 

3. Coment 6. Side Electrode 

IGNITION SYSTEM 

‚This motorcycle has a transistorized ignition system 
Which has no moving parts in the electrical circuit. 

‚Consequently, there are no parts except an automatic 

timing advancer to require periodic maintenance. In 
accordance with the Periodic Maintenance Chart, the 

timing advancer should be lubricated. 

2 

25 

Lubrication 

‘@Remove and disassemble the timing advancer. 

@Wipe the advancer clean, apply grease to it, and fill 
the groove in the rotor sleeve with grease. 

A Grease. 

@Assemble and install the advancer. 

VALVE CLEARANCE 

Valve and valve seat wear decreases valve clearance, 

upsetting valve timing. 

If valvo clearance is loft unadjusted, the 

CAUTION] wear wi evantualiy cause the valves to 
remain partiy open; which lowers performance, burns 

the valves and valve seats, and may cause serious engine, 

damage. 

Valve clearance for each valve should be checked and, 
if incorrect, adjusted in accordance with the Periodic 

Maintenance Chart. 

When carrying out adjustment, be careful to adjust 
within the specified clearance. Adjusting to a larger 

value will both disturb valve timing and cause engine 

noise, 
NOTE: 1. Valve clearance must be checked when the 

engine is cold (room or atmospherie temperature). 

Inspection 

@Remove the fuel tank. 

eRemove the ignition coll. 

@Remove the cylinder head cover (See the Camshaft 

Removal). 

sCheck the tightening torque of the camshaft cap bolts 

[1.2 km (104 in-bs)]. 
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Remove the pickup coil cover. 

A Pickup Coil Cover 

@Using a 17 mm wrench on the crankshaft, turn the 
crankshaft so that the 1 - 4 T mark on the timing 
advancer is aligned with the timing mark. 

A. Timing Mark ©.2-3T Mark 
B.1-4T Mark 

eFor two inlet valves (#1 and #3, or #2 and #4) at a 
time, measure the clearance between Ihe cam and the 
valve lifter, 

Turn the crankshaft a half turn until the 2-3 T mark is 
aligned with the timing mark, and measure the clear- 
ance of two exhaust valves (#1 and #3, or #2 and #4). 

Valve Location 

27 

®Turning the crankshaft another a half turn and then 
another a half turn to measure the clearance for the 
remaining valves. 

If the valve clearance is incorrect, continue the follow- 
ing procedures to replace the present shim with a new 
shim, which will give the proper clearance. 

Table 2:4 _Valve Clearance (when cold) 

Valve Clearance (for both 

inlet and exhaust) 
0.08 -0.18 mm 

NOTE: 1. If there is no clearance between the valve 
lifter and cam, select a shim which is several sizes 
smaller and then remeasure the clearance once It is 
installed. 

Adjustment 
Remove the camshaft. 

Being careful not to damage the valve lifter, pull off 
the valve lifter with a suitable tool. 

eCheck the present shim thickness (shim size) which is 
printed on the shim surface, and referring to Ihe Valve 
Clearance Adjustment Chart, select a new shim which 
brings valve clearance within the specified fimits. Shims 
are available in sizes from 2.0 — 3.2 mm, in increments 
of 0.05 mm. 

insert the new shim on the valve spring retainer 

1. Do not put shim stock under the shim. 
CAUTION TM his may cause the shim to pop out 
at high rpm, causing extensive engine damage. 

2. Do not grind the shim. This may cause it to fracture, 
causing extension engine damage. 

NOTE: 1. If the smallest shim docs not sufficiently in- 
crease clearance, the valve seat is probably worn. In 
this case, repair the valve seat, and check the valve 
stem installed height. 

@install the camshaft, remeasure the valve clearance 
that was adjusted, and readjust if necessary. 

AIR SUCTION VALVES 

The air suction valve is essentially a check valve 
Which allows fresh air 10 flow only from the alr cleaner 
into the exhaust port. Any air that has passed the air 
suction valve is prevented from returning. Inspect the 
air suction valves in accordance with the Periodic 
Maintenance Chart. 

Inspection 

@Remove the air suction valves. 

®Visualy inspect the reeds for cracks, folds, warps, heat 
damage, or other damage, 
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#If there is any doubt as to the condition of a reed, 
replace the air suction valve as an assembly. 

A. Valve Holder B. Reeds 

Check the reed contact areas of the valve holder for 
‚grooves, scratches, any signs of separation from the 

holder, or heat damage. 
Check the scaling lip located around the valve holder 

for the same items. 
#if there is any doubt as to the condition of the reed 

contact areas or the sealing li, replace the air suction 

valve as an assembly. 

If any carbon or other foreign particles have accumu- 

lated between the reed and the reed contact area, wash 

the valve assembly clean with a high flash-point solvent. 
CRuTIOnT Do not serape off the deposits with a 

seraper as this could damage the rubber, 

requiring replacement of the suction valve assembly. 

AIR CLEANER 

A clogged air cleaner restricts the engine’s air intake, 
increasing fuel consumption, reducing engine power, and 

causing spark plug fouling, 
The air cleaner element must be cleaned and replaced 

in accordance with the Periodic Maintenance Chart. In 

dusty areas, the element should be cleaned more fre- 

quently than the recommended interval. After riding 
through rain or on muddy roads, the element should 

be cleaned immediately. The element should be re- 
placed if it is damaged. 

Cleaning 
eRemove the a cleaner element. 

sCheck the filter and sponge gaskets on both sides of 
the element for damage. 

#If the sponge gaskets come loose, stick them back on 

with an adhesive sealant. 

IF the sponge or the filter is damaged, replace the ele- 
ment with a new one. 

Clean the element in a bath of a high flash-point 
solvent, and then dry it from the outside with com- 

pressed alı 

A. Compressed Air C. Spongy Gasket 
B. Element 

are no sparks or flame anywhere near the working 

area, 

2. Because of the danger of highly flammable liquids, 

do not usc gasoline or a low flash-point solvent to 
clean the element. 

Since this is a dry-type element, do not 
use kerosene or any fluid which would 

leave the element oily. 
install the element. 

Replacement 

@Replace the air cleaner element with a new one in 
accordance with the Periodic Maintenance Chart. 

THROTTLE GRIP 

The throttle cable controls the throttle valves. If 
the throttle grip has excessive play due 10 either cable 
stretch or maladjustment, it will cause a delay in throttle 

response, especially at low engine speed. Also, the 
throttle valves may not open fully at full throttle. On 

the other hand, the throttle grip has no play, the throttle 
Will be hard 10 control, and the idle speed will be erraic. 

Check the throttle grip play periodically in accordance 
With the Periodic Maintennace Chart, and adjust the 
play if necessary. 

Inspection 

Check that there is 2 — 3 mm throttle grip play when 
lightly turning the throttle grip back and forth. 

— 



A.2-3mm D. Locknuts 

B. Accelerator Cable E. Adjusting Nuts 

©. Decelerator Cable 

@Push the throttle grip completely closed. At this time 

there should be no clearance between the cable bracket 
and the cable stop. 

A. Cable Bracket B. Cable Stop 

If any one of the above checks shows improper adjust- 
ment, adjust the throttle cable as follows: 

Adjustment 

@Loosen the locknuts, and screw both throttle cable 

adjusting nut in completely at the upper end of the 

throttle cables so as to give the throttle grip plenty of 
play. 

Turn out the decelerator cable adjusting nut until there 

is no clearance between the cable bracket and the stop 

‚hen the throtile grip is completely closed. Tighten 

the locknut, 
Turn the accelerator cable adjusting nut until 2 — 3 mm 

of throttle grip play is obtained. Tighten the locknut. 

NOTE: 1. If the throttle cables cannot be adjusted by 

using the cable adjusting nuts at the upper end of the 
throttle cables, use the cable adjusters at the lower 

end of the throttie cables. Do not forget to securely 

tighten the adjuster locknuts, 

2. If grip play is adjusted too large, the throttle valves 

may not open fully at full throttle. To check this, 
check 1o see that the pulley stop screw hits against 

the stop on the bracket when the throttle grip Is fully 

opened, 

A. Cable Adjusters C. Stop Screw 

B. Locknuts D. Pulley 

CARBURETORS 

‚The following procedure covers the carburetor adjust 
ment, which should be performed in accordance with 

the Periodic Maintenance Chart. 

When the idle speed is 100 low, the engine may stall; 
when the idle speed is too high, the fuel consumption 

becomes excessive, and the resulting lack of engine 

braking may make the motorcycle difficult 10 control. 
Poor. carburetor synchronization will cause unstable 

idling, sluggish ihrottle response, the reduced engine 
power and performance, 

The following procedure consists of two pa 

speed and synchronization. 

Idle Speed: 
Inspection 

®Thoroughly warm up the engine. 

Check that the idle speed is within the specified range. 

ts: idle 

Table 25 Idle Speed 

1,000 % 50 rpm 

IF the idle speed is out of the specified range, adjust it 

as follows. 

Adjustment 

Turn the idie adjusting screw 10 adjust the idle speed. 

A. Idle Adjusting Screw 
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Open and close the throttle a few times 10 make sure 

that the idle speed is within the specified range. Re- 

adjust if necessary. 
eWith the engine i 

5. 

#if handlebar movement changes the idle speed; the 

throttle cable may be improperly adjusted or incorrect- 
ly routed, or it may be damaged. 

Operation with improperly adjusted, in- 

correctly routed, or a damaged cable 

could result in an unsafe riding condition. 

ing, turn the handlebar to both 

Synchronization: 
NOTE: 1. During carburetor synchronization, the fuel 

tank will be removed. In most cases, it will be neces- 

sary to temporarily replace the standard fuel lines 

with lines long enough to reach the fuel tank while it 

is located on your workbench. 

2. If fuel is supplied to the carburetors from another 

‚optional tank, the vacuum hose for the automatic. 
fuel tap will be open and extra air drawn into the car- 

buretor bore through the vacuum hose. This results. 
improper carburetor synchronization. To prevent 

plug the open end of the vacuum hose during 

carburetor synchronization so that no extra air can 

be drawn into the carburetor. 

[Warning J Use extreme caution whan working with 

gasoline, open fuel lines, etc. to avold a 

fire or explosion. 

hi 

Inspection 

Start the engine, and warm it up thoroughly. 

@Perform idling adjustment. 

Stop the engine. 
@Remove the rubber caps and rubber hose(s) from the 

vacuum gauge attachmenis. 

A. Vacuum Hose 

B. Rubber Cap 

©. Vacuum Gauge Attachements 

@Attach the vacuum gauge set (special 1001) fitting the 

gauge hoses to the vacuum gauge attachments, 

A. Vacuum Gauge Set: 57001-127 

With the engine running at idle speed, close the vacuum 

‚auge damper valves until gauge needle flutter is less 

than 3 cmHg. Note the gauge reading. 

Table 26 Engine Vacuum 

Difference between 

any two cylinders 
less than 2 cmHg 

A. Vacuum Gauge B. Damper Valve 

IF the difference in vacuum readings between any two 
cylinders is greater than the specified value, synchro- 

nize the carburetors according to the following proce- 

dure, 

Adjustment 

@Remove the fuel tank, and supply fuel for carburetors 

by some means during adjustment. 
eRemove the carburetor top covers (4) and loosen Ihe 

locknuts. 



A. Carburstor Top Cover 

B. Throttle Adjusting Screw 

@With the engine running at idle speed, readjust the 

individual throttle adjusting screws to set all the car- 

buretors to within 2 cmHg of each other. Backing 

the screw out. decreases vacuum and turning it in 

increases it. 
If any gauge reads less ıhan 14 cmHg after synchro- 

nizing the carburetors; check the points listed below 

and check and clean carburetor starter system. 
Engine Oil 

Spark Plugs 

Throttle Grip 
Cylinder Compression 

‚Air Cleaner Element 
‚Air Cleaner Duct and Carburetor Holder Leakage 

Camshaft Chain 
Valve Clearance 

Air Suction Valve and Vacuum S 
Garburetor Function Checks 

[ERUTIOR] Tee ce at no dr or uber foren 
matter enters the tops of the carburetors 

during this operation, or else the throttle valves may 

stick. 
(sCheck the idle speed again. 

#Open the throttle grip and let it snap shuta few times, 
Make sure the vacuum readings stay within the spe 

fied vacuum reading. 
If they do not, repeat the last two steps. 

®After the carburetors are properly synchronized, tight- 

en the locknuts without changing the positions of the 

screws. Install the top covers. 

(eDetach the vacuum gauge and install the rubber caps 

on the vacuum gauge attachments. 

install ihe fuel tank. 

h Valve 

CLUTCH 

Due to the friction plate wear and the clutch cable 

streich over a long period of use, the clutch must be 

adjusted in accordance with the Periodic Maintenance 
Chart, 
[WaRNINGg To wroid a sarous burn, never touch a 

hot engine or exhaust pipe during clutch 

sdjustment. 
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Adjustment 
eRemove the clutch release adjusting cover 

eLoosen the locknuts, and turn in fully the elutch cable 

adjusters o give Ihe cable plenty of play- 

eLoosen the locknut, and turn the clutch relcase adjust 

ing screw counterelockwise until it becomes hard to 

tum. 

(Turn the relcase adjusting screw clockwise % turn from 

{hat point, and tighten the locknut. 

B. Locknut A. Adjusting Screw 

Turn the clutch cable adjusters so that the clutch lever 

will have 2 — 3 mm of play as shown in the figure, 

A Adjuster 

nn —n 

c.2-3mm 
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a ee 

cable is fully seated in its fitting, or it 

could slip into place later, creating enough cable play 
to provent clutch disengagement, resulting in a hazard- 

ous riding condition. 

Tighten the locknuts, and install the removed parts. 
After the adjustment is made, start the engine and 

(check that the clutch does not slip and that it releases 

properiy. 

DRIVE CHAIN 

The drive chain must be checked, adjusted, and 

lubricated in accordance with Ihe Periodic Maintenance 

‚Chart for safety and to prevent excessive wear. Lubrica- 

tion is also necessary after riding through rain or on wet 
roads, or any time that the chain appears dry. If the 

chain becomes badly worn or maladjusted — either too 

oose or 100 tight — the chain could jump off the sprock- 
eis or break, 

A chain that breaks or jumps off the 

sprockets could snag on the e 
sprocket or lock the rear wheel, severely damaging the 

motorcycle and causing it 10 go out of control. 

Slack Inspection 
eSet the motoreycle up on its center stand. 

Rotate the rcar wheel to find the position where Ihe 
chain is tghtest, and measure the vertical movement 

midway between the sprockets. 

Chain Stack 

is 100 tight or too loose, adjust it 

slack will be within the standard 

Table 2:7 Drive Chain Stack 

Standard 20- 20mm 
Tootightor | less than 20mm 
100 loose. more than 35 mm 

‚Stack Adjustment 
@Loosen the rear torque link nut, 

GAUTIONT 22,7t foret tn looen th toraue nk 

©. Axlo Nut 

D. Cotter Pin 

A. Adjusting Bolt 

8. Locknut 

If the chain is too tight, back out the left and right 

chain adjusting bolts evenly, and kick the wheel for 

ward until the chain is too loose. 
Turn both chain adjusting bolts evenly until the drive 

chain has the correct amount of slack. To keep the 

chain and wheel properly aligned, the notch on the 
left chain adjuster should align with the same swing 

arm mark that the right chain adjuster notch aligns 

with. 

8. Notch 



NOTE: 1. Wheel alignment can also be checked using 

the straightedge or string method. 

[WARNING J Misslionment of the wheel wi result in 
abnormal wear, and may result in an 

unsafe riding condition. 

Tighten both chain adjuster locknuts. 
For the drum brake type, center the brake panel 

assembly in the brake drum. This is done by tighten- 
ing the axle nut lightly, spinning the wheel, and depress 
the brake pedal forcefully. The partially tightened 

axle nut allows the brake panel assembly 1o center 
itself within the brake drum. 

NOTE: 1. This procedure can prevent a soft, or 

“spongy feeling” brake. 

®Tighten the axle nut to the specified torque, 

Table 28 _ Tightaning Torque 

Axle Nut 120 kgm (87 fibs) 

Torque Link Nut 3.0 kgm (22 ftibs) 

'@Rotate the wheel, measure the chain slack again at the 

tightest position, and readjust if necessary. 
‚einsert a new cotter pin through the axle nut and axle, 

and spread its ends. 
Tighten the rear torque link nut to the specified 

torque. 

[WARNING ! the oxte and torqus link nuts are not 

securely tightened and the cotter pin and 

safety clip are not installed, an unsafe riding condition 
may result, 

sCheck the rcar brake. (See the Brakes section.) 

Wear Inspection 

Stretch the chain taut either by using the chain ad- 

justers, or by hanging a 10 kg weight on the chain. 

/o Chain Di 

2.13 

eMeasure the length of 20 links on a straight part of the 

chain from pin center of the st pin to pin center of 

the 21st pin. Since Ihe drive chain may wear unevenly, 

take measurements at several places. 

If any measurement exceeds the service limit, replace 

the chain. Also, replace the engine and rear sprockets 

when the drive chain is replaced. 

[Warning | For safety. use only the standard chain. 
an endless type and should not be 

cut for installation. 

A Measure 

Rotate the rear wheel to inspect the drive chain for 

damaged rollers, and loosen pins and links. 
@Also, inspect Ihe sprockets for unevenly or excessively 

worn teeth, and damaged teeth. 

NOTE: 1. Sprocket wear is exaggerated for installation. 

2-28) 

Side Plate Side Plate O-Ring Pin 
\ S 

\ Roller 

Measure this Length 201h 2ist 

m
 — 
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Sprocket Teeth 

Worn Tooıh 

(Rear Sprocket) 
Worn Tooth 

(Engine Sprocket) 

Direction of rotation 

I there is any irregularity, replace the drive chain and 
both sprockets. 

Lubrication 

The chain should be lubricated with a lubricant which 
will both prevent the exterior from rusting and also 
absorb shock and reduce friction in the interior of the 
chain. An effective, good quality lubricant specially 
formulated for chains is best for regular chain lubri- 
cation. If a special lubricant is not available, a heavy 

oil such as SAE 90 is preferred to a lighter oil because 
it will stay on the chain longer and provide better Jubri- 

sation. 

@Apply the oil 10 the sides of the rollers and between 
the side plates of the links so that oil will penetrate 
to the rollers and. bushings where most wear takes 

place. Wipe off any excess oil. 

NOTE: 1. If the chain is especially dirty, it should be 
cleaned (Pg. 4-7). 

BRAKES 

Disc and disc pad wear is automatically compensated 

for and has no effect on the brake lever action. So 

there are no parts that require periodic adjustment on 
the front brake, 

If the brake lever has a soft or "spongy 
feeling” when it is applied, there might 

be lines or the brake may be defactive. 
Since it is dangerous to operate the motorcycle under 
such conditions, bleed the air from the brake line 

immediately. 

Rear Bre 

In accordance with the Periodic Maintenance Chart, 

inspect the brake pedal play 

For Drum Brake — 

‚Pedal Play Inspection 
The brake pedal should have 20 — 30 mm of play when 

the pedal is pushed down lightly by hand. 

A. Rear Brake Pedal 8. 20.- 30 mm 

@Rotate the wheel to check for brake drag. 

‚sCheck the brake cam Iever angle. 
®Operate the pedal a few times to see that it returns 

to ts rest position immediately upon release. 

sCheck braking effectiveness. 
If the pedal has improper play, adjust it 

Pedal Play Adjustment 
Turn the adjusting nut at the brake cam lever so that 

the pedal has 20 — 30 mm of play. 



If brake drag is detected during brake 

adjustment, disassemble the brake, and 

inspoct for wear or damage. Also, if the brake pedal 

does not return to its rest position quickly upon release, 
inspect the brake for wear or damage. If the brake has 

a soft, or “spongy feeling”, make sure the brake panel 

is properly centered (See the Drive Chain Adjustment 
section). 

‚Cam Lever Angle Inspection 
#The brake cam lever should come 10 an 80 — 90° angle 

with the brake rod when the brake is fully applied. 

B. Cam Lever 

If it does not, adjust the brake cam lever angle. 

(Cam Lever Angle Adjustment 

Remove the bolt and take off Ihe cam lever. 

‘@Mount the cam lever at a new position, so that the 

‚cam lever comes to an 80 — 90° angle with the brake 
rod when the brake is fully applied. 

Fee e s, e s 
ment should not be neglected. When remounting the 

cam, be sure that the position of the Indicator on the 

serrated shaft is not altered. A change in cam lever angle 
is caused by wear of internal brake parts. Whenever the 
am lever angle is adjusted, also check for drag and 

proper_ pedal operation, taking particular note of the 
brake lining wear indicator position. In case of doubt as 

to braking effectiveness, disassemble and inspect all 
internal brake parts. Worn parts could cause the brake 

10 lock or fall, 

— For Disc Brake — 

‚Pedal Play Inspection 

®The brake pedal should have 8 — 10 mm of free play 
from the rest position before the push rod contacts 
the master cylinder piston. 

NOTE: 1. Feel for restriction of the push rod’s side 

Play to identify when the rod contacts the piston. 

Brake Pedal Froe Play 

Free play: 

8- 10mm 

Lack of free play may cause the brake 
pads 10 drag on the disc causing heat 

build-up, possible brake lock-up and loss of control. 
@Rotate the wheel to check for brake drag. 

@Operate the pedal a few times to sce that it returns 

10 its rest position immediately upon release, 
Check braking effectiveness. 

IFthe pedal has improper play, adjust it. 

[WARNING "the brake podal has a soft or “spongy 
feeling” when it is applied, there might 

be air in the brake lines or the brake may be defecti 
Since it is dangerous to operate the motorcycle undı 

such conditions, bleed the air from the brake line 
immediately. 

‚Pedal Play Adjustment 

eLoosen the locknuts, and turn Ihe push rod so that the 

pedal has 8 — 10 mm of free play. 
o Tighten the locknuts. 
Check for brake drag and check braking effectivene 
NOTE: 1. When tightening the locknuts, make certain 

the sleeve is properly fitted on the joint. 
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Locknut Tightening 

Brake Rod 

Brake Pedal 

Lever 

Brake 

Rod Joint 

Sleeve 

Locknuts 

Bad Good 

Brake Wear: 

In accordance with the Periodic Maintenance Chart, 
inspect the brakes for wear. 

Dise Brake: 

Inspection 

sCheck the lining thickness of the pads in each caliper. 

If the lining thickness of either pads is less than the 

service limit, replace both pads in the caliper as a set. 

Table 2:10 Pad Lining Thickness 

[Sevieetimi I mm ] 

Brake Pad, 2 &
 

1. Lining Thickness 

ing wear indicator points within the 
USABLE RANGE when the. brake is fully applied. 

If does not, the brake shoes must be immediately re- 

placed and the other brake parts examined. 

A USABLE RANGE 

B. Brake 

In accordance with the Periodic Maintenance Chart, 
inspect the brake fluid level in the brake fluid reser- 

voirds), 

Inspection 

sCheck the brake fluid level in the reservoir. 

NOTE: 1. Hold the reservoir horizontal when checking 
brake fluid level. 

«The fluid level should be between the upper and lower 

level lines. If the fluid level is lower than the lower 

level line, fill the reservoir to the upper level line with 

the same type and brand of fluid that already is in the 

reservoir. 

NOTE: 1.See the next paragraph for brake fluid 

requirement, 

Change the brake fluid in the brake line 

completely if the brake fluid must be 

rafilied but the type and brand of the brake fluid that 

already is in the reservoir are unidentified. After 

‚changing the fluid, use only the same type and brand 

of fluid thersafter. Mixing different types and brands 
of brake fluid lowers the brake fluid boiling point and 

could cause the brake to be ineffective. It may also 
cause the rubber brake parts to deteriorate. 

A Front Brake Fluid Reservoir 
8. Upper Level Line 



A Rear Brake Fluid Reservoir 

B. Upper Level Line 
©. Lower Lovel Line 

Brake Fluid Change: 

In accordance with the Periodic Maintenance Chart, 

(change the brake fluid. The brake fluid should also be 
‚changed if it becomes contaminated with dirt or water. 

[WARNING | ren working with the disc brake, 

observe the precautions listed below. 

1. Never reuse old brake fluid, 

2. Do not use fluid from a container that has been 
left unsealed or that has been open for a long time. 

3. Do not mix two types and brands of fluid for use 

in the brake. This lowers the brake fluid boiling 

point and could cause the brake to be ineffective. 
It may also cause the rubber brake parts to, 

deteriorate. 

4, Don't leave the resevoir cap off for any length of 

time to avoid molsture contamination of the fluid. 
5. Don't change the fluid in the rain or when a strong 

wind is blowing. 

6. Except for the disc pads and discs, use only disc 
brake fluid, isopropyl alcohol, or ethyl alcohol for 

cleaning brake parts. Do not use any other fluid 

for eleaning these parts. Gasoline, motor oil, or 

any other petroleum distillate will cause deterio- 
ration of the rubber parts. Oil spilled on any part 

will be difficult to wash off completely and will 
eventually reach and break down the rubber used, 
in the disc brake. 

7. When handling the disc pads or disc, be carcful 
that no disc brake fluid or any oil gets on them. 
Clean off any fluid or oil that inadvertently gets 

on the pads or disc with a high flash-point solvent. 
Do not use one which will leave an oily residue. 

Replace the pads with new ones if they cannot be. 
cleaned satisfactorily, 

8. Brake fluid quickly ruins painted surfaces; any 
spilled fluid should be completely wiped up Imme- 

diately. 

9. If any of the brake line fittings or the bleed valve 
is opened at any time, the AIR MUST BE BLED 
FROM THE BRAKE. 
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Recommended fluids are given in the table below, 
If none of the recommended brake fluids are available, 
use extra heavy-duty brake fluid only from a container 

marked D.O.T.3. 

Table 2:11 Recommended Dise Brake Fluid 

Type Brand 

Atlas Extra Heavy Duty 
Shell Super Heavy Duty 

Texaco Super Heavy Duty 

0.0.1.3 | Wagner Lockheed Heavy Duty 

Castrol Girling Green 

Castrol GT (LMA) 
Castrol Disc Brake Fluid 

Changing Brake Fluid 
®Remove the reservoir cap, and remove Ihe rubber cap 

on the biced valve. 
eAttach a clear plastic hose 10 the bleed valve on the 

caliper, and run the other end of the hose into a 

container, 
«Open the bieed valve (counterclockwise to open), and 

pump the brake lever or pedal until all the fluid is 

drained from the line. 

Close the bieed valve. 

@If a dual disc brake is used, repeat the above 4 steps. 

‚one more time for the other side, 

@Fill the reservoir with fresh brake fluid. 

«Open ıhe bleed valve, apply the brake by the brake 

lever or pedal, close the valve with the brake held 

applied, and then quickly release the lever or pedal. 

Repeat this operation until the brake line is filled 
and fluid starts coming out of the plastic hose. 

NOTE: 1. Replenish the fluid in the reservoir as often 
as necessary 10 keep it from running completely out. 

@Biecd the ai from the lines 

Air Bleeding: 
The brake fluid has a very low compression cocf- 

ficient so that almost all the movement of the brake 

lever or pedal is transmitted directly 1o the caliper 
for braking action. Air, however, is easily compressed. 

When air enters the brake lines, brake lever or pedal 
movement will be partially used in compressing the air. 

This will make the lever or pedal feel spongy, and there 
will be a loss in braking power. 

Bleed the air from the brake whenever brake lever 
or pedal action feels soft or spongy, after the brake fluid 
is changed, or whenever a brake line fitting has been 

Ioosened for any reason. 

Bleeding Brake Line 

Remoye the reservoir cap, and check that there is 

plenty of fluid in the reservoir 
With the reservoir cap off, slowly pump the brake lever 

or pedal several times until no air bubbles can be seen 

rising up through the fluid from the holes at the 

bottom of the reservoir. This bleeds the air from the 
master cylinder end of the line, 
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Filling up the Brake Line, 2-39 

1. Open the bieed valve. 
2. Apply the brake, keeping the brake applied, 
3. Close the bleed valve. 
4. Then quickly release the brake. 

elnstall the reservoir cap, and connect a clear plastic 
hose to the bleed valve at the caliper, running the other 

‚end of the hose intoa container. Pump the brake lever 
or pedal a few times until it becomes hard and then, 
holding the lever squeezed or the pedal pushed down, 
quickly open (turn counterclockwise) and close the 

bleed valve. Then release the lever or pedal. Repeat 

this operation until no more air can be seen coming out 
into the plastic hose, 

NOTE: 1. The fluid level must be checked several times. 

(during the bleedingoperation and replenishedas neces- 
sary. If the fluid in the reservoir runs completely 
out any time during bleeding, the bleeding operation 
must be done over again from the beginning since air 

ill have entered the line. 
@If a dual disc brake is used, repeat the previous step 

one more time for the other side. 
When air bleeding is finished, install the rubber cap(s) 

on the bleed valve, and check that the brake fluid is 
filled to the upper level line marked in the reservoir 
(handlebar turned so that the reservoir is level). 

Tighten the bleed valve to 0.80 kg-m (69 indbs) of 
torque. 

=Apply the brake forcefully for a few seconds, and 
check for fluid leakage around the fittings. 

Brake Camshaft: 
In accordance with the Periodic Maintenance Chart, 

{he brake camshaft should be lubricated. 

Bleeding the Brake Line 

_— 

1. Hold the brake applied, 
2. Quickly open and close the valve. 

3. Release the brake. 

Lubrication 
®Disassemble the drum brake. 

eUsing a high flash-point solvent, clean the old grease 
off the brake camshaft and other pivot points. 

*Replace the drum brake parts if they show wear or 
damage. 

=Apply grease 10 the brake pivot points (brake shoe 
anchor pin, spring ends, and cam surface of the cam- 
shaft) and fil ıhe camshaft groove with grease. Do 
not get any grease on the brake shoe linings, and wipe 

Off any excess grease so that it will not get on the 
Yinings or drum after brake assembly. 



@Assemble the drum brake. 

Rubber Disc Brake Parts: 
In accordance with the Periodic Maintenance Chart, 

replace the brake hoses, caliper and master cylinder 

fubber parts. The removal and installation, disassembly 
and assembly sequences which need a special care is 

explained in the “Disassembly” chapter. 

BRAKE LIGHT SWITCHES 

When either the front or rear brake is applied, the 
brake light goes on. The front brake light switch 
requires no adjustment, but the rear brake light switch 

should be adjusted in accordance with the Periodic 

Maintenance Chart. 

Inspection 

'eTurn on the ignition switch, 
‘#The brake light should go on when the front brake is 

applied. 
if it does not, inspect the front brake light circuit. 
‚eCheck the operation of the rear brake light switch by 

depressing the brake pedal, The brake light should go 
on after about 15 mm of pedal travel, 

A. Roar Brake Pedal B. 15mm 

If it does not, adjust the rear brake light: switch. 

Adjustment 
(eAdjust the rear brake light switch by moving the switch 

up or down. To change the switch position, alter the 
position of the adjusting nut or mounting nuts. Tighten 

he mounting nuts when the switch is properly posk- 
tioned, 
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the electrical connec- 

CAUTION ide the switch, be sure that the 
switch body does not turn during adjustment. 

A. Rear Brake Light Switch 

B. Mounting Nuts 

©. Adjusting Nut 

D. Light sooner 

E. Light later 

STEERING 

For safety, the steering should always be kept ad- 

justed so that the handlebar will turn freely but have 

no play, 
IF the steering is too tight, it will be difficult to turn 

{he handlebar quickly, the motorcycle may pull to one 
side, and the steering stem bearings may become dam- 

aged. If the steering is too loose, the handlebar will 
vibrate and the motoreycle will be unstable and difficult 

to steer in a straight line, 

Inspection 

The steering should be checked in accordance with 

the Periodic Maintenance Chart. 
®Put the motorcycle up on its center stand, and jack 

or prop up the engine so that the front wheel will be 

off the ground. 

@Push the handlebar lightly to either side. 

#IF it continues moving under its own momientum, the 

steering is not too tight. 

IF the handlebar jerks or catches when turned, the 

steering is 100 tight, necessitating adjustment. 
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®Squatting in front of the motorcycle, grasp the lower 
ends of the front fork at the axle, and push and pull 

the front fork end back and forth. 
«If play is felt, the steering is 100 loose, necessitating 

adjustment. 

Adjustment 

Put. Ihe motorcycle up on its center stand, and jack 

of prop up the engine so that the front wheel will be 
off the ground. 

@Remove the fuel tank, 

eLoosen the front fork upper clamp bolts (2) to free 

the fork tubes from the steering stem during adjust- 

ment. 

A. Upper Clamp Bolt 

8. Handlebar 

©. Clamps 
D. Clamp Bolts 

@Remove the handlebar clamp bolts and lockwashers 
(4 ea), and take off the clamps. 

@Loosen the steering stem head bolt and head clamp 

bolt, and back out the steering stem locknut using 

the stem nut wrench (special tool) 1 or 2 turns untl it 

turns without drag. 

NOTE: 1. Do not back out the steering stem locknut 

more than a couple ofturns. IF the locknut is backed 

off 100 far, the bearing ball in the steering stern may 

fall out of place. This will necessitate steering stem 

removal and installation. 

A. Stem Nut Wrench: 570011100 C. Head Clamp Bolt 
B. Stem Head Bolt D. Steam Locknut 

@Tighten the stem locknut to 3.0 kgm (22 ftlbs) of 
torque. 

NOTE: 1. If a suitable torque wrench is not available, 
ighten the steering stem locknut lightly (unit it just 
becomes hard to turn), and then cotinue for another 

116 turn (about 20° travel) from that point. 

A. Stem Nut Wrench: 57001-1100 
B. Another 1/16 Turn 

®Tighten the steering stem head bolt to 4.5 kgm (33 
ft-lbs) of torque. 

Tighten the steering stem head clamp bolt nut to 1.8 

kgm (13.0 ftlbs) of torque. 
Tighten the front fork upper clamp balts (2) 10 2.0 

kgm (14.5 ftlbs) of torque. 

sCheck the steering again. If Ihe steering is 100 tight or 

100 loose in spite of correct adjustment, inspect Ihe 

steering stem parts according 10 the maintenance sec- 
ion. 

install the handlebar referring to Ihe handlebar insalla- 
tion. 

eRemount the fuel tank. 

Lubrication 

In accordance with the Periodic Maintenance Chart, 
the steering stem bearing should be lubricated. 

Disassemble the steering sem. 

@Wipe the old grease Off the races and balls, washing 
them in a high flash-point solvent if necessary. 



#Replace the bearing parts if hey show wear or damage. 

@Apply grease liberally to the upper and lower races, 
and stick the bearing balls in place with grease. 

@Asscmble the steering stem. 
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FRONT FORK 

Cleaning 
Dirt or sand that has worked its way past a dust seal 

will eventually damage the oil scal, causing oil lcakage. 

In accordance with the Periodic Maintenance Chart. 

Clean out the dirt or sand that has accumulated in the 
dust sals. 

‚eSlide up the dust seals and clean out any dirt or sand. 

Be careful not to damage either the oil seal or the inner 
tube surface. 

r 

A. Dust Seal 8. Oil Seal 

Oil Change 

Either too much or too little oil in the fork legs will 

adversely affect shock damping. Too much oil or too 

heavy an oil makes the action too stif; too it oil or 
100 light an oil makes the action soft, decreases damping 

potential, and may cause noise during fork movement, 
Contaminated or deteriorated oil will also affect 

‚shock damping and, in addition, will accelerate internal 

wear. The fork oil should be changed periodically or 
sooner if he oll appears dirty. 
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@Put a motorcycle up on its center stand. 

@Relcase air through the air valve at the top end of the 

front fork. * 
Remove the handlebar off the stem head. 

‚Remove the drain screw from the lower end of the 

outer tube. 

A. Drain Serew 

Pump out the oil by repeatedly compressing and ex- 

tending the front fork. 
Wash the drain screw threads clean of oil, and blow 

them dry. 
®Apply a liquid gasket to the thread of drain screw, and 

tighten the screw with its gasket. 
‚@Remove the top plug, and remove the spring from the 

inner tube, and pour in the type and amount of oil 
specified in the table. 

Table 2:12 _Fork Oil (each fork leg) 

Filling fork oil capacity 

When TArteraisas: | Ol e 
T 

YP® | changing | sembly and | (without spring) 
| Complete or 

=] 375 4mm 
B from thetopof 
S about Sy the inner tube 
m De 2ER gramm 

B 5 S 
Ei the inner tube 
| P in 
B o |Fomıneipot 
& ERS 22140 | ine inner tube 

Pump the fork by several times to expel the air from 

the upper and lower chambers 
Place a jack or stand under the engine so that the front 

wheel is raised off the ground. 

einsert a rod down into the tube, and measure the dis- 
tance from the top of the inner tube to the oil level. 

IF the oil is below the correct level, add enough oil to 
bring it up to the proper level, taking care not to over- 

il 
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Fork Oi Lovel Measurement 

The operation of air front forks is espo- 
CAUTIONS cialy dependent upon correct oil level. 

Higher level than specified may cause oil leakage and 

seal breakage. So be sure to maintain the specified level. 
inspect the Oxing on the top plug, and replace it with 

a new one if It is damaged. 
Assemble the fork leg. 

Change the il of the other fork leg in the same manner. 
einstall the handlebar. 

eAdjust the front fork air pressure 

WHEELS 

Tires: 

Tire Wear, Damage 
As the tire tread wears down, the tire becomes more 

susceptible the puncture and failure. An accepted 

estimate is that 90% of all tire failures occur during the 
last 10% of tread life (90% worn). So it is false economy 
and unsafe to use the tires until they are bald. In 

accordance with the Periodic Maintenance Chart, check 
the tire for wear. 

@Measure the depth of the tread with a depth gauge. 

Since the tire may wear unevenly, take measurements 

at several places. 

#If any measurement is less than the service limit, 
replace the tire. 

Table 2:13 _Tiro Tread Depth 

= Service Limit 

Under 130 kph | Over 130 kph 

Front 1 mm Imm 

Rear 2mm 3mm 

A.DepthGauge B. Tread 

@Visually inspect the tire for cracks and cuts, replacing 

the tire in case of bad damage. Swelling or high spots 

indicate internal damage, requiring tire replacement. 
@Remove any imbedded stones or other foreign particles 

from the tread. 

NOTE: 1. Check and balance the wheels when required, 
or when a tire is replaced with a new one. 

2. Tires and rims specially designed for tubeless use have 
the indications of “TUBELESS” on the tire side wall 

and the rim spoke, 

To ensure safe handling and stability, use 

only the recommended standard tires for 

roplacement, inflated to the standard pressure. 

A. TUBELESS 

Wheel Bearings and Speedometer G 

Lubrication and Inspection 

Since worn wheel bearings will cause play in the 
wheel, vibration, and instability, they should be eleaned, 

inspected, and greased in accordance with the Periodic 

Maintenance Chart. Also, the speedometer gear housing 

should be cleaned and greased in periodically. 
Remove the front wheel and the rcar wheel coupling, 

and remove the two front wheel bearings and one rear 

wheel coupling bearing. 

NOTE: 1. The two rear wheel bearings are packed with 

grease and shielded. Bearing removal is not required 

for lubrication. 
Wash the bearing with a high flash-point solvent, dry it 

(do not spin it while it is dry), and oil it. 
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Table 214 Standard Tire 

KZ650D KZG50 T K2650H 
ee 325H194PR, | 3.25H.19.4PR, 

Front | Ariogesroneusonn, | DUNLOPTS, | BRIDGESTORE sc, 

is ubeless ube Type 

en 400H18 4PR, | 130/90-16.67H APR, 
Rear | Brinarsronesrosa, | DUNLOPKI2T,| BRIDGESTONE 5708, 

re Tubeless Tube Type 

‘@Spin it by hand to check its condition, 
#IF it is noisy, does not spin smoothly, or has any rough 

spots, it must be replaced. 
8If the same bearing is to be used again, re-wash it with 

a high flash-point solvent, and dry it. 
(Pack it with good quality bearing grease before 

installation. Turn the bearing around by hand a few 
times to make sure the grease is distributed uniformly 

inside the bearing, and wipe the old grease out of the 
hub before bearing installation. 

A Groase. 

Clean and grease the speedometer gear housing. 

@Replace the grease seals, which are removed for bearing 
removal, with new ones. The scals are generally 

damaged upon removal. 

‚Spoke and Rim (wire-spoke wheels): 

‚The spokes and rims of the wire-spoke wheels must 
‚be inspected as follows In accordance with the Periodic 
Maintenance Chart. 

‚Since the spokes must withstand repeated stress, it i 
Important to take sufficient care that the spokes are not 

allowed to loosen and that they are tightened evenly. 
Loose or unevenly tightened spokes cause the rim to 

Warp, increase the possibility of spoke breakage, and 

hasten nipple and spoke metal fatigue. 

Sooke Tighteness 
/sCheck that all the spokes are tightened evenly since 

they stretch a certain amount during use. 

Standard spoke tightening torque is 0,30 kgm (26 
in-bs). Over- or under-tightening may cause breakage. 

If any spoke broaks, it should be replaced 
immediately. A missing spoke places an 

additional load on the other spokes, which will even- 

tually cause other spokes to break. 

Rim runout 

Set a dial gauge against the side of the rim, and rotate 
the wheel 10 measure axial runout. The difference be- 

tween the highestand lowest dial readings is the amount 

ofrunout, 
Set the dial gauge to the inner circumference of the 

im, and rotate the wheel to measure radial runout. 

The difference between the highest and lowest dial 
readings is the amount of runout. 

Table 2:15 Rim Runout 

(with tire installed) 

Service Limit 

Axial and Radial 2mm 

A. Axisl Runout B. Radial Runout C. Dial Gauge 

i rim runout exceeds the service limit, correct the rim 

Warp (runout). A certain amount of rim warp can be 
corrected by recentering the rim. Loosen some spokes 
and tighten others to change the position of different 

parts of the rim. If the rim is badly bent, however, 
should be replaced. 
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SWING ARM 

In order for the swing arm to function safely and 

wear slowly, it should be lubricated in accordance with, 

the Periodic Maintenance Chart. 

Lubrication 

®Remove the swing arm, and pull the swing arm sleeve 
out of the pivot. 

Using a high flash-point solvent, wash the sleeve and 
{he needle bearings clean of grease, and dry them. 

einspect the necdle bearings, sleeve, and grease seals for 

abrasion, color change, or other damage. 
If there is any doubt as to the condition of any needle 

bearing or sleeve, replace all the needle bearings and 

sieove, replace the damaged grease scal with a new one. 

Pack the needle bearings with grease, and apply grease 

10 Ihe outer circumferance of the sleewe. 

A.Grome, 

install the swing arm. 

BATTERY 

‚Battery Electrolyte Level Inspection 

The battery electrolyte level must be kept between 

the upper and lower level lines. Check the electrolyte 
level in each cell in accordance with the Periodic 

Maintenance Chart, 
®Unlock the seat, swing it open, and unhook the battery 

band. 
@Remove the tool kit, 

eCheck that the electrolyte level In each cell s between 

the upper and lower level lines. 

If the electrolyte level s low in any cell, fill with 

distlled water as follows. 

For the battery holded with the battery holder, remove 

the screw and take off the holder. 
@Remove the battery filler caps and fill with distilled 

water until the electrolyte level in each cell reaches the 

upper level line. 

A. Battery Holder 

8. Filler Cap 

©. Upper Level 

D. Lower Level 

E. Screw 

‚Add only distilled water is not a substi- 

CAUTION tute for distilled water and will shorten 
the e of the battery. 

FUEL SYSTEM 

Accumulation of moisture or sediment in the fuel 

system will restrict the flow of fuel and cause carburetor 
malfunction. The system should be checked in accord 

ance with the Periodic Maintenance Chart. 

1. Inspect the fuel system in a well- 
ventilated area, and take ample care 

that there are no sparks or flame anywhere near the 

working area. 

2. Never inspect the fuel system when the engi 

3. Wipe any fuel off the engine before starting it. 

ill 

Inspection and Cleaning 
Run the lower ends of Ihe overflow tubes into a 

suitable container. 
eTurn the fuel tap lever to Ihe PRI position 

®Turn out cach drain plug a few turns to drain the 

carburetors, and check 10 see If water or dirt has 

accumulated in the carburetors. Continue draining 
ach carburetor for about 10 seconds. 

A. Drain Plug 

®Tighten the drain plugs, and turn the fuel tap lever 10 

the ON position. 

B. Overflow Tube 

— 



If any water or dirt appeared during the above 

inspection, clean the fuel system as follows. 
@Remove the fuel tank, and remove the fuel tap from 

the tank. 
#Flash out the fuel tank with a high flash-point solvent. 

Wash the fuel filter on the fuel tap clean of dirt with a 

"high flash-point solvnet. 

®—— 

A. Fuel Filter 

(Remove the carburetors, and 

the fuel and air passages. 

1. Remove the float and/or diaphragm 
before cieaning the carburetor with 

Compressed air, or they will be damaged. 

2. Remove as many rubber or plastic parts from the car- 
buretors as possible before cleaning the carburetors 

with a cleaning solution, This will prevent damage 

or deterioration of the parts. 

3. The carburetor body has plastic parts that cannot be 

removed. DO NOT use a strong carburetor cleaning 
solution which could attack these parts; instead, use a. 

mild eleaning solution safe for plastic parts. 

4. Do not use wire for cleaning as this could damage the 

jots. 
Wash the disassembled parts, and air and fuel passages 

with a high flash-point solvent then blow them clean 
with compressed air. If necessary, use a bath of 

automotive type carburetor cleaner. 

@Assemble and install the carburetors. 

install the fuel tap on the fuel tank, and install the fuel 
tank. 

ssemble them to clean 

Fuel Hose Replacement 

In accordance with the Periodic Maintenance Chart, 

replace the fuel hose with a new one. 
'@Remove the fuel tank. 

@Replace the fuel hose which connect the fuel tap with 

the carburetors, Also replace the hose clamps with new. 

ones. 

install the fuel tank, and check for fuel leakage. 

GENERAL LUBRICATION 

Lubricate the points shown here, with either motor 

oil or regular grease, in accordance with the Periodic 

2.25 

Maintenance Chart or whenever the vehicle has been 

operated under wet or rainy conditions, and especially 

after using a highpressure spray washer. 

Before lubricating each part, clean off any rusty spots 

with rust remover and wipe off any grease, oil, dirt, or 

gime. 

NOTE: 1. A few drops of oil are effective to keep bolts 
and nuts from rusting and sticking. This makes 

removal easier. Badly rusted nuts, bolts, etc., should 

be replaced with new ones. 

Brake Lever: 

AG 

Clutch Leveı 

A. Grease. 

Footpeg, Side Stand: 

u 



226 

Brake Pedal, Brake Rod Joints: 

Carburetor Choke Link Mechanism: 

Throttle Grip: 

A. Grease. 

Clutch and Throttle Cables: 

Cable Lubrication 

A. Groase Sparingly. 
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BOLT AND NUT TIGHTENING 

In accordance with the Periodic Maintenance Chart, it is very important to check the tightness of the bolts and nuts 
listed here. Also, check to sce that each cotter pin is in place and in good condition. 

NOTE: 1. For the engine fasteners, check Ihe ighteness of them when the enigne Is cold (at room temperature). 
2. When retorquing the fasteners, first loosen each bolt or nut Y turn, one at a time then tighten it o the specified 

torque. 

3. When retorquing the cylinder head nuts, follow the tightening sequence specified in the “Disassembly” chapter, 

Front Fender 

Mounting Bolts 
Front Fork Clamp 

Bolts 

Handlebar Clamp 
Bolts 

Clutch Lever 

Holder Bolt 

Stem Head Bolt 

. Stem Head Clamp 

Bolt 

Muffler Mounting 

Nots 

Front Axle Nut 
. Caliper Mounting 

Bolts 
Engine Mounting 

Bolts and Nuts 

. Side Stand Bolt 

. Shift Pedal Bolt 

Footpeg Mounting 
Nuts 

Pivot Shaft Nut 

. Rear Shock 

Absorber Bolts 

and Nuts 

. Master Cylinder 
Clamp Bolts 

. Brake Cam Lever 

Bolt 
. Torgue Link Nuts 

. Brake Pedal Bolt 

. Muffler Connecting 
Pipe Clamp Bolts 

. Cylinder Head 
Nuts 

Front Axle Clamp 
Bolt 

Spokes 

U — 



“
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2, Rear Master 

Cylinder Mount- 

ing Bolts 

Front Axle Nut 

Torque Link Nuts 

. Brake Pedal Nut 
Front Axle Clamp 

Nuts 

Cotter Pin 

(Rear Axle Nut) 
. Cotter Pin 

(Footpeg) 

. Cotter Pin 

(Brake Rod) 
Cotter Pin 

(Spring Rod) 
. Cotter Pin 

(Center Stand) 
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FUEL TANK, FUEL TAP, TANK CAP 

Inspect the fuel tank, fuel tap, and tank 
cap in a wellventilated area, and take 

ample care that there are no sparks and flame anywhere, 
near the working area. 

Inspection 

IF fuel leaks from the tank cap or from around the 
fuel tap 
®Remove the tank cap, or remove and disassemble the 

fuel tap, inspect the Orrings and/or cap gasket. 
#if there is any damage, replace it with a new one. 

If the air vent in the tank cap is obstructed 
euse compressed air 10 clear an obstructed vent. 

If there is any doubt about Ihe condition of the fucl 
ap 

@Remove and disassemble the fuel tap, and inspect the 

parts, 
If there is any damage, replace the part with a new one. 

Make sure the Orring and its seat are clean and un- 

damaged; if the O-ring is prevented from seating prop- 
erly or if it is damaged, fuel flow will not stop when 
the engine is stopped, and may overflow from the 
carburetors. 

Visually inspect the diaphragm assembly. 

IF there is any tear or other damage, the diaphragm 
assembly should be replaced. 

A Viaphragm Assembly 

8. O-Ring Seat 

©. O-Ring 

@Cican the air and fuel passages by lightly applying 
‚compressed air 10 the passage openings. 

Do not use wire for cleaning as this could 
CAUTION ‚damage the check valve, O-ring seat, and 

diaphragm mating surfaces. 

Using the vacuum gauge (special tool) and a syringe, 
insopet the fuel tap operation as follows: 

@Remove the fuel tank. 

Turn the fuel tap lever to Ihe ON or RES position. 
Using the rubber hoses (3) and 3-way joint, connect 

the vacuum gauge (special tool) and a syringe to the 
vacuum hose fitting on the fuel tap. 

A. Vacuum Gauge: 87001-127 

B. Syringe 
©. Vacuum Hose Fitting 

@Graduallyraise the vacuum (lower the pressure) applied 
10 the fuel tap, and check the fuel tap operation. 
When the vacuum is low enough, the fücl tap should 
stop füel flow. When the vacuum reaches a certain 

Ievel above 17 or 18 cmHg, it should permit fuel to 
stop. When the vacuum is high enough, Ihe fucl 

can also flow through the fuel ta. 
11 the fuel tap does not operate as this, replace it with 
new one. Adjustment is not permitted. 

Do not apply a vacuum more than 40 
CAUTION] mt to the fuel tap as this could damage 

the diephragm in the tap. 
eConversely, gradually lower the vacuum (raise Ihe 

pressure) applied from the high vacuum, and check the 
fuel tap operation. The fuel tap will return to its 
original state just the reverse way as it came, but the 

transition should oceur when the vacuum comes 10 3 
level below 17 or 18 cmHg. 

#If the fuel tap does not work as specified, replace it 

with a new one. 

CARBURETORS 

Carburetor trouble can be caused by dirt, wear, mal- 

adjustment, or improper fuel level in the float chamber. 

Table 3-1 _ Mixture Trouble Symptoms 

Poor running 
Overheating 
Exhaust smokes excessively 
Frequent backfiring in the exhaust system 

during engine braking 
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Table 32 _Carburetor Specifications 

Main Pilot] Starter TThromevawe] Fioat | Service | Type | je | Neediejer | JetNeedie | jur jet Cutaway Height |Fuel Level 
1025 | #04 | SONTSAT 0 13 [es Doors oca|#| 08% ins |2:1mm|30:1 mm 

# The *4 of “SCN154" shows the groove number for the clip, and not stamped on the needie. The groove numbers 

are counted from the topmost groove, 5 being the lowest groove. 

@ US model 

The following explanation covers the inspection of eCheck the jet needle and neede jet. 

carburetor. If they are worn, replace them. 
Inspect the carburetors in a well- 

ventilated aren, and take ample care that 

8 ar no apark and ame anyhere mar e work. 1 Fuel L ovel Measurement 

3 If the motorcycle exhibits symptoms of improper 

fuel mixture, measure the service fuel level. 
Ispection Secure the motorcycle in a true vertical position. 

and disassemble the carburetors. [WARNING J Check the fusl level in a walventated 
ine Ihe float, and replace if damaged. area, and take amplo care that there are 

the needle is worn as shown in the diagram, replace no sparks or flame anywhere near the working aren. 
he yalve necdle and valve seat as a set. Attäch the fuel level gauge (special 1001) 10 the open 

end of the overflow tube, and turn out the drain plug 

Valve Needle 33 P2 s 

| | Service Fuel Level Measurement 

Good Bad 

Remove the air screw, and check that the tapered 

portion is not worn or otherwise deformed. 
F it s, replace the air screw. L 

the screw O-ring Is damaged, replace the Oring. j 

1. Fuel Level Gauge: 57001-1017 
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®Kecping the calibrated plastic pipe of the gauge higher 

{han the float bowl, turn the fuel tap to the PRI posi- 
tion. Wait until the fuel level in the tube settles, and 
wait until no air bubbles can be seen rising up through 
the fuel, 

®Keeping the calibrated plastic tube vertical, slowly 
lower the calibrated plastic tube until the *0” line is 
even with the bottom edge of the carburetor body. 

NOTE: 1. Do not lower the "0" line below the bottom 
edge of the carburetor body. If the calibrated plastic 

tube is moved upward, the fuel level measurement 

must be repeated from Ihe beginning. 
(@Read the service fuel level in the plastic pipe. 
eMeasure the service fuel level for the remaining car- 

buretors. 

Table 3:3 Service Fuel Lovel 

Standard 

3.0 1 mm below from the bottom edge of the 

carburetor body to the fuel fevel 

If any fuel level is incorrect, adjust Ihe fuel level. 

‚Service Fuel Level Adjustment 
Remove the carburetors, and remove the float bowl 

and float. 
®Bend the tang on the float a very slight amount to 

Change the fuel level. 

A Tang 

@After adjustment, measure the service fuel level again, 
and readjust if necessary. 

NOTE: 1. Bending the tang on the float makes the 
ältering the float height. Raising Ihe float height 
eloses the valve sooner and lowers the fuel level; 
lowering the float height ralses the level. 

2. The float height for the proper service fuel level is 
shown In the table. 

Table 34 _Fioat Heighti 

Standard 

23 £ 1 mm above from the mating surface of the 
carburetor body 1o the top of the float 

#Carburetors are holded upside-down and float bowl 

gaskets are removed. 

A. Measure the float height. 

‚Accelerator Pump System Inspection 

The accelerator pump should eject fuel from the 

Pump nozzle. 
To check that the accelerator pump system is work- 

ing, properly, remove the carburetors from the engine 

and operate the accelerator pump as following: 
@Remove the carburetors. 

Supply fuel to the carburetors. Turn the pulley quickly 
10 operate the accelerator pump and check that fuel 

squirts from each pump nozzle. The fuel must squirt 
directly into each carburetor bore without hitting the 
jet needle or the carburetor bore wall. The quantity 

of fuel eject from each pump nozzle must be the same. 

‚Accelerator Pump 3-8 

Throttle opening 
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If no fuel is eiected at all, the accelerator pump is 
defective. 

If any one of the pump nozzles ejects less fuel than 

the others or none at all, the nozzle or passage is 

logged and must be cleaned. 

‚Accelerator Pump System 
(Cleaning and Replacement 

@Disassemble the carburetors, and blow the passages 

clean with compressed air 

sCheck that the diaphragm and return spring are not 

damaged or otherwise deformed. 
If they are damaged or otherwise deformed, replace 

them with new ones, 
Never blow out the passages with com: 

CAUTION] pressed air while the diaphragm assem- 
bied, or the diaphragm will be damaged and require 

replacement. 

VACUUM SWITCH VALVE 

‚Although the vacuum switch valve usually: permits 

secondary air flow, it shuts off the alr flow when a 
high vacuum (low pressure) is developed at the engine 
Side of the carbureor bores during engine braking. This 
is 10 prevent. explosions in the exhaust ports which 
might be caused by extra unburned fuel in the exhaust 
(during. deceleration, if fresh air were injected Into the 

exhaust ports. These explosions or "backfiring” in the 

exhaust system could damage the air suction valves. 

Regular inspection of the vacuum switch valve is not 
needed. If backfiring occurs frequently in the exhaust 
system during engine braking or If there are abnormal 

engine noises, check the vacuum switch valve as follows 
Do not attempt to turn the paint-locked 

CAUTION} jcrow on the vacuum switch vale 
screw position is preset to determine spring preload. 

Turning the serew will cause valve malfunction. 

Inspection 

(®Be certain that al the hoses are routed without being 
flattened or kinked, and are connected correctly to the 

äir cleaner housing, vacuum switch valve, #2. and #3 
carburetor holders, and air suction covers. 

(Alf they are not, correct them. Replace them if 
damaged, 

Using the vacuum gauge (special tool) and a syringe, 
Inspect the vacuum switch operation as follows: 

(@Remove the fuel tank. 
(ePull the air hose out of the air cleaner housing. 

(eSlide the hose clamps out of place, and pull the vacuum 
hoses (2) off the carburetor holders. 

‘#Connect the vacuum gauge and a syringe to the vacuum 

hoses. 

A. Vacuum Gauge : 57001-127 

B.Syringe C. Air Hose D, Vacuum Hoses E. Air 

®Gradually raise the vacuum (lower the pressure) applied 

10 the vacuum switch valve, and check the valve opera- 

tion. When the vacuum is low enough, the vacuum 

switch valve should permit air to flow. When the 

vacuum reaches a certain level between 41 and 45 

mHg, it should stop air flow. When the vacuum is 

high enough, the air cannot also flow through the valve, 

If the vacuum switch valve does not operate as this, re- 

place it with a new one. Adjustment is not permitted. 
NOTE: 1. Whether the valve permits the air to flow or 

not is confirmed by blowing the air hose with breath. 

Do not apply a vacuum more than 50 

CAUTION } cmHo to the vacuum switch valve as this, 
Gould damage the diaphragm in the valve. 
=Conversely, gradually lower the vacuum (raise the 

pressure) applied from the high vacuum, and check Ihe 

valve operation. The valve will return to its original 
state just the reverse wav as it came, but the transi 

tion should occur when the vacuum comes 10 a level 

below 37 cmHg. 

*If the valve does not work as specified, replace the 

valve with a new one. 

CAMSHAFTS, CHAIN, GUIDES, TENSIONER 

Camshafts: 

Cam Wear Inspection 
Remove the camshafts, and measure the heightof each 

‚cam with a micrometer. 
If the cams are worn down past the service limit, re- 

place the camshafts. 

Table 3:5 Cam Height 

it Service 
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Cam Height Measurement 

Cam 

Height 

Journal, Bearing Wear Inspection 
The journal wear is measured using plastigauge (press 

gauge), which is inserted into the clearance to be mea- 
sured. The plastigauge indicates the clearance by the 
‚amount it is compressed and widened when the parts are 
assembled. 

@Remove the camshaft, and wipe each journal and cam- 
‚shaft cap surface clean of oil 

Cut strips of plastigauge to journal width. Place a strip 
on each journal parallel to the camshaft and so that 
the plastigauge will be compressed between the journal 

and camshaft cay 
White instaling the camshaft, be sure to 

CAUTION reset it correctly. If it is installed in- 
Corractly, valvas may be bant. 

Tighten the camshaft cap bolts to the specified torque. 
®Remove the camshaft cap again, and measure the 

plastigauge width to determine the clearance between 
‚each journal and the camshaft cap. 

A. Plastigauge 

I any clearance exceeds the service fimit, measure the 
diameter of the camshaft journal. If camshaft replace- 
ment does not bring the journal clearance within the 

service limit, replace the cylinder head and camshaft 

caps. 

Table 3:6 _Camshaft Journal/Camshaft Cap Clearance 

[ Sielime | 010mm ] 

Measure the diameter of each camshaft journal with 

a micrometer. 

If the diameter of any journal is less than the service 

limit, replace the camshaft. 

Table 3-7 

[swieatime 

Camshaft Journal Diamster 

21.93 mm 

A. Camshaft 

Remove the camshafts, and tighten the camshaft caps 
with the specified toraue. 

Measure the vertical inside diameter of each bearing 

with a oylinder gauge. 

exceeds Ihe service limit, replace the cylinder head 
and camshaft caps as a set since the camshaft caps are 

machined together with the cylinder head. 

Diameter 

A Camshaft Cap 8. Cylinder Gauge 



Camshaft Runout Measurement 
@Remove the camshaft and take the sprocket off the 

shaft, 
Set the shaft on V blocks at the outside journals as 

shown in the figure. 
eMeasure runout with a dial gauge at the sprocket 

mounting location. 
If the runout exceeds the service limit, replace the 

shaft. 

Ta 3:9 _ Camshaft Runout 

Service Limit. 

A. Camshaft B. Dial Gauge 

Camshaft Chain, Guides, Tensioner: 
When the chain can no longer be adjusted enough 

10 stop it from making noise, remove the chain, guides, 
and tensioner for inspection. 

Camshaft Chain Wear Inspection 
‘eHold the chain taut with a force of about § kg in some 

manner, and measure a 20-link length. Since the cam- 
shaft chain may wear unevenly, take measurements at 
several places. 

#If any measurement exceeds the service Iimit, replace 
the chain, 

Table 3:10 _Camshaft Chain Length 

(Chain Length Measurement 

20-link Length 
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Chain Guide Wear Inspection 
@Remove all the chain guides, and inspect them visually. 

*Replace them if the rubber or any other portion shows 
damage. 

@Measure the depth of the grooves where the chain links 

run. 

If the wear exceeds Ihe service limit, replace the guide. 

Table 3:11 Chain Guide Groove Depth 

Guide Upper | Front | Rear 

Service Limit | 3.5mm | 25mm | 3.5mm 

Chain Guide Rubber Wear 

I 

2 

‚Chain Tensioner Inspection 
Remove the chain tensioner, and visually Inspect the 

tensioner parts, 
#If there is any damage or dent, replace the part with a 

new one. 

N 
A. Ball-ock Type B. Cross-wedge Type 

@Measure the free length of the chain tensioner spring. 
IF it is shorter than the service limit, replace it with 

a new one. 

Table 3:12 Tensioner Spring Free Length 

Spring] Service Limit 
Ball-lock Type 43mm 

Crosswedge | at push rod 36 mm 

Type, at push rod stop 44mm 
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CYLINDER HEAD, 

CYLINDER BLOCK, PISTONS 

Compression Measurement 

A compression test is useful in determining the condi- 

tion of the engine. Low compression may be due to 
eylinder wear; worn piston ring grooves; worn, broken, 

or sticking piston rings; poor valve seating; cylinder 
head leaks; or damage to the engine such as piston 

seizure, Too high compression may be due to carbon 
buildup on the piston heads and cylinder head. Differ- 

ence in compression between the cylinders may cause 

poor running, 
(@Before measuring compression, check that the cylinder 

head is tightened down with the specified torque and 

that the battery Is fully charged and thoroughly warm 
up the engine so that engine oil between the pistons 

and cylinder walls will help seal compression as it does 
during normal running. While the engine is running, 

check that there is no gas leakage from around the 
cylinder head gasket and from the spark plugs, 

Stop the engine, remove all spark plugs, and screw the 
compression gauge (special tool) firmiy into one spark 

plug hole, 

A. Compression Gauge: 57001.123 

Using the starter motor, turn Ihe engine over with the 

throttle fully open until the compression gauge stops 

Fising; the compression is the highest reading obtain- 
able. 

eRepcat the measurement for the other cylinder. 

Table 3-13 _ Cylinder Compressiont 

9.6 — 14.7 kg/m? (137 — 209 psi, 941 — 1,442 
kPa), or less than 1 kg/em? (14 psi, 100 kPa) dif- 
ference between any two sylinders 

Usablel 

Range 

Engine hot, spark plugs removed, throttle fully opened, 
ranking Ihe engine with the starter motor. 

If eylinder compression is higher than the usable range, 
check the following: 

1. Carbon buildup on the piston head and cylinder 

head — clean off any carbon on the piston head and 
cylinder head. 

2. Cylinder head gasket, cylinder base gasket — use only 

he proper gaskets for the cylinder head and base. 

The use of gaskets of the incorrect thickness will 
change the compression. 

3. Valve stem oil seals and piston rings — rapid carbon 

accumulation in Ihe combustion chambers may be 
caused by damaged valve stem oil seals and/or dam- 

aged piston oil rings. This may be indicated by white 
exhaust smoke. 

4. Cylinder head volume, 
#If cylinder compression is lower than the service limit, 

check the following: 

1. Gas leakage around the cylinder head — replace the 
damaged gasket and check the cylinder head for 

Warp. 

. Condition of the valve seating. 

. Valve clearance — if a valve requires an unusually 
thick shim to obtain proper clearance, the valve may 

be bent, and not seating completely 

4. Piston/eylinder clearance, piston seizure. 
5. Piston ring, piston ring groove. 

Cylinder Head: 
Cleaning 
@Remove the cylinder head and valves. 

®Scrape out any carbon, and wash the head with a high 

flash-point solvent, 

A. Cylindor Head 

Cylinder Head Warp Inspection 
@Lay a straightedge across Ihe lower surface of the head 

at several different points, and measure warp by insert 

ing a thickness gauge between {he straightedge and the 

head, 
If warp exceeds Ihe service limit, replace the cylinder 

head, 

Table 3:14 _Cylinder Head Warp 

0.05mm Service Limit 



A. Straightedge 8. Thickness Gauge 

Combustion Chamber Volume Measurement 

‚The combustion chamber volume should be measured 

any time that compression measurement results in com- 
pression pressures well below or above the standard. 

NOTE: 1. Another person will be needed to help expel 
air bubbles out of the combustion chamber. 

2. Prepare a piece of transparent plastic plate which has 

a flat surface and two holes about 35 mm apart in 
its center portion. One hole should be about 6 mm 

in diameter, the other about 3 mm in diameter. 
‚The plate must be oil resistant, about 120 mm square, 

and at least 3 mm thick. 

Measuring Plastic Plate 

3. Obtain a burette or syringe which is calibrated at 
one-cc or smaller graduations. Fl it with thin oil, 

'ePrior 10 the combustion chamber volume measure- 

ment, clean off any carbon on the combustion cham- 

ber, and remove any gasket flakes on the cylinder head 
mating surface. The standard spark plug should be 

installed in the chamber to be measured. 
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NOTE: 1. The valves must seal well 10 prevent the oil 

from leaking out, 

@Apply a thin coat of grease to the cylinder head mating 

surface and place the plastic plate over the cylinder 
head combustion chamber, fitting its small hole near 

the edge of the combustion chamber. 

A. Plastic Pla 
8. Large Hole 

©. Small Hole 

Place the cylinder head on a level surface. 

Through the large hole, fill the combustion chamber 
with light oil such as 2-stroke oil or missing oil until 

the chamber is completely filed but not overly. Tilt 
the cylinder head slightly so that air bubbles come out 

through the small hole. The oil should Just rise to the 

bottom edge of the holes in the plate. 
The amount of oil used to fill the chamber is the 

combustion chamber volume. 

Table 318 _Combustion Chamber Volume 

Standard 33-2410 

aoıl 

IF the combustion chamber volume is too small, itis 
possible that the cylinder head was modified for higher 

compression. Make sure that all carbon deposits have 
been cleaned out of the chamber. 
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If the combustion chamber volume is t00 large, it is 
possible ıhat the valves and valve seats have been re- 

surfaced so much that the volume is increased. Make 
sure that. the spark plug is the standard type and that 

it is fully tightened. 

Valves, Valve Guides, Valve Seats: 
Valve Inspection 
Visually inspect the valve face, and replace the valve 

if it shows deformation or uneven wear. 
@Measure the thickness of the valve head using vernier 

calipers, and replace the valve if the thickness is under 

the service limit. 
If the seating surface of the valve is damaged or badly 

worn, repair the valve with a valve refacer. The angle 
of the seating surface is 45°. 

If the end of the valve stem is damaged or badly worn, 

replace the valve with a new one. 

Do not grind the valve stem end to repair 

CAUTION} i¢ o to permit additional valve elarance. 
1 the valve end is ground, the shim may contact the 
spring, retainer and/or split keepers during operation, 
allowing the keeper to loosen. Consequently, the valve 

may drop into the engine, causing serious damage. 

Table 3-16 Valve Head Thickness 

Inlet Exhaust 
05mm | 07mm Service Limit 

Valve Shape 

N 
Valve Head 45° 
Thickness 

Position the valve in V' blocks at each end of the 
straight portion of the stem, and set a dial gauge against 

the center of the stem. 
®Turning the valve, read the variation in the dial gauge. 
If the stem is bent more than the service limit, replace 

the valve. 

Table 317 _ Valve Stem Bond 

Service Limit 0.05 mm 

Valve Stem Bond 

Measure the diameter of the valve stem with a micro- 
meter. Since the stem wears unevenly, take measure- 
ments at four places up and down the stem, keeping 

the micrometer at right angles 10 the stem. 
If he stem is worn to less than the service limit, replace 

the valve. 

Table 3:18 _ Valve Stem Diamoter 

Inlet Exhaust 
Service Limit | 695mm | 694mm 

A. Valve Stem 
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Valve Guide Inspection 
'@Remove the valve, and measure the inside diameter of 

the valve gulde using a small bore gauge and micro- 

meter. Since the guide wears unevenly, measure the 

diameter at four places up and down the guide, 
#if any measurement exceeds the service limit, replace 

the guide. 

Table 3:19 Valve Guide Inside 

it 7.08 mm 
jameter 

Service Li 

A Samil Bore Gauge 

1 a small bore gauge is not available, inspect the valve 
(Bilde wear by measuring the valve 10 valve guide clear- 

änce with the wobble mehod, as indicated below. 
insert a new valve into the guide and set a dia gauge 

(against the stem perpendicular 10 its as close as possible 

10 the cylinder head mating surface, 
love the stem back and force to measure valve/valve 

uide clcarance. Repeat the measurement in a direc 

on at a right angle 10 ıhe first. 
the reading exceeds Ihe service limit, replace the 

NOTE; 1. The reading is not actual valve/valve guide 
learance because the measuring point is above the 

suide. 

le 3:20 Valve/Valve Guide Clearance 
(Wobble Method) 

Inlet Exhaust 
0.24mm | 019 mm 

3.1 

Valve Seat Inspection 

‚The valve must seat in the valve seat evenly around 

he circumference over the specified area. If the seating 
area is 100 wide, Ihe seating pressure per unit ofarea s re- 

duced, which may result in compression leakage and 

carbon accumulation on the seating surface. If the 

seating area is 100 narrow, heat transfer from the value 

is reduced and the valve will overheat and warp. Uneven 

seating or seat damage will cause compression leakage. 

eRemove the valve, and check 10 see if the valve and 
valve guide are in good condition before valve seat in- 

spection. 

@Apply machinist’s dye to the valve seat, and then use a 
lapper to tap the valve lightly into place. 

Remove the valve, and note where the dye adheres to 

the valve seating surface. The distribution of the dye 

on the seating surface gives an indication of seat 
condition (Fig. 3:30). 

If the distribution of the dye shows uneven scating or 

seat damage, or if the seating area is out of the specified 
range repair the valve seat 

Table 3-21 Valve Seating Ara 

niet Exhaust 
Outside Diameter |32 mm 27 mm 

Width 05-1.0mm 

Valve Seat Repair 

First, cut the seating surface of the valve seat with the 
45° seat cutter, cutter holder, and bar (special tools). 
Cut only the amount necessary to make a good surface; 
overcutting will reduce the valve clearance, possibly 
making it no longer adjustable. 

Next, cut the outermost surface with Ihe outside cutter 

(special tool) so that the valve seating surface will have 
the specified outside outside diameter. 

®Then, cut the surface inside the seating surface with the 

inside cutter (special tool) so that the seating surface 
will have the specified width. 

Valve Seat Cutter 3-29 

1. Cutter 

2. Cutter Holder 7 mm: 57001-1126 
3. Bar: 5701-1128 



312 

Valve and Valve Seat 

Good Too Wide Too Narrow 

Cutting Valve Seat. 

1. Original Seating Surface 

2. Cut seating surface with following seat cutters to 
obtain new seating surface: 

Inlet: Seat Cutter: 57001-1116 
Exhaust: Seat Cutter: 57001-1115. 

3. New Seating Surface 
4. Cut this surface to adjust outside diameter of new 

seating surface with following outside cutter: 

Inlet and Exhaust; Outside Cutter: 570011121 

5. Cut this surface to obtain correct width with 
following inside cutte 

Inlet: Inside Cutter: 57001-1124 
Exhaust: Inside Cutter: 57001-1123 

6. Corrective Seating Surface, 

‚After cutting, lap the valve 10 properly match the 
valve and valve seat surfaces. Start off with coarse 

lapping compound, and finish with fine compound. 
=Apply compound to the valve seat, and tap the valve 

lightly into place while rotating it with a lapper. Re- 

pcat this until a smooth, matched surface is obtained. 

When lapping is completed, check the valve installed 

height and adjust if necessary. 

| 1. Valve 
2. Valve Seat 

Uneven 3. Seating Area Outside 
diameter 

4. Seating Area Width 

Lapping Valve Seat 

A 

% 

1. Lapper 

& IN 2 Valve Seat 
3. Vale 

Valve Installed Height Inspection 
eMeasure the installed valve height from the bottom of 

the cylinder head lifter hole to the end of the valve 

stem with a vernier caliper. . Refer to the table for the 

recommended repair. 

Valve Installed 
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Table 322 Valve Stem Installed Height Procedure 

3.13 

Measurement Probable Cause Recommendation 

Assemble with | After checking valve clearance, 

his shim: final shim may be in thisrange: 

36.30-36.64mm 285mm 2.85 -3.20mm 
36.65-36.69 280 280320 

36.10-36.74 275 215-315 
36.75-36.79 270 270-3.10 

36.80-36.84 265 265-3.05 

36.85-36.89 260 260-3.00 

36.90-36.94 255 255-295 

36.95-36.99 250 250-290 
37.00-37.04 Normalfacceptable 245 245-285 
37.05-37.09 240 240-2.80 

37.10-37.14 235 235-275 

31.15-37.19 230 230-2.70 
31.20-37.24 225 225-265 

37.25-37.29 220 2.20-2.60 

37.30-37.34 215 215-255 

3735-37.39 210 210-2.50 

37.40-37.44 205 2.05-2.45 

37.45-37.49 200 2.00-2.40 

37.50-37.54 200 200-235 

More than 1. Replace valve. Remeasure. 

37.54 mm Valve faceandvabessatwornout | 2, Repiae oylnder head. Remesure. 

during assembly. 

A selection of various thickness valve shims are avail- 
able for adjusting the valve clearance. There is how- 

‚ever, a limit to the amount of adjustment possible. 

Resurfacing of the valve face and 
valve seat inevitably drops the valve deeper into the 

alve seat, allowing the valve stem end to come closer 
10 the camshaft. Consequently, a thinner shim must 

‚be used to compensate for the reduced valve clear- 

using the shims. 

ance, 

"Over a period of long use and repeated resurfacing, 

‚he valve may drop so far into the valve seat. In 

‚Case, the installed height becomes so large that even. 

OTE: 1. Be sure to mark each valve so it may be 

properly matched to its corresponding valve seat 
the thinnest shim cannot give adequate clearance, and 
it should be necessary to replace the valve and re- 

measure the installed height. If this is not successful, 
it will be necessary to replace the cylinder head, 

Replacement valve scats are not available. 

Valve Springs: 

‚Spring Tension Inspection 

eRemove the springs, and set Ihem one at a time, on a 

spring tension testing device. 
eCompress the spring, and read the tension at the test 

length. 
If the spring tension at the specified length is weaker 

than the service limit, replace the spring. 
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Table 323 Valve Spring Tension Table 3:24 Valve Spring Squareness 

Springs | Testtengh ] SeniceLimit Inner Outer, 
Inner 236mm 242kg Service Limit | 13mm | 15mm 

Outer 256 mm H40kg 
Oil Seals: 

Valve Spring Tension Measurement sa, | 2 Swl Impection 

Spring Squareness Inspection 
eMeasure the squareness of each spring by stanl 

end on a surface plate and setting a square against it. 
#If the distance betwoen the top of the spring and the 

square is greater than the service limit, replace the 
spring. 

Valve Spring Squareness Fr) 

- 

If an oil seal appears damaged or deteriorated or if 
there is any doubt as to Its condition, replace it with 

anew one. 

Cylinder, Pistons, Piston Rings: 

Piston Cleaning 
Builtup carbon on the piston head reduces the 

cooling capability of the piston and raises compression, 

leading o overheating which could possibly even melt 

the top of the piston. 
#To decarbonize the piston head, remove the piston, 

scrape off the carbon, and then lightly polish the piston 

with fine emery cloth. 

Carbon accumulated in the piston ring grooves can 
cause the rings to stick. 

@Remove the rings, and clean out any carbon deposits 

using the end of a broken piston ring or some other 
suitable 1001 

1. When ramoving carbon, take care not 

SAUTION} TM 1 seratch the side of the piston, or 
{he piston ring grooves. 

2. Novar clean the piston heade with the engine assem- 

Died. If the carbon is scraped from the piston heads 

with the cylinder left in place, carbon partcles will 
unavaidably drop between the pistons and cylinder 

walls onto the rings and eventually find their way 

into the crank chamber. Carbon particles, which are 
very abrasive, drastically shorten the lfe of the ring, 

pistons, eylinders, erankshaft bearings, and oil seals. 

Cylinder, Piston Wear Inspection 
Since there is a difference in cylinder wear in differ- 

ent directions, take a side-to-side and a front-to-back 

measurement at each of the 3 locations (total of 6 
measurements) shown in the figure. 

If any of the cylinder inside diameter measurements 

exceeds the service limit, the cylinder will have to be 

bored oversize and then honed. 
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the amount of boring necessary would 

make the inside diameter greater than the repair limit, 

the cylinder block must be replaced. 

Table +25 _Cylinder Inside Diameter 

Service Limit Repair Limit 

(62.10 mm, or more than 0.05 mm 

difference between any two meas | 63.0 mm 
urements 

+This service limit applies only to cylinder that has not 
been bored oversize. 

Cylinder Inside Diameter Measurement 

3.15 

NOTE: 1. Abnormal wear such as a marked diagonal 

pattern across Ihe piston skirt may mean a bent con- 

necting rod or crankshaft. 

2. Whenever the piston or cylinder block has been re- 

placed with a new one, the motorcycle must be 

broken in the same as with a new machine. 

Piston/Cylinder Clearance 
‚The piston-to-cylinder clearance is measured when- 

ever a piston or the cylinder block is replaced with a 

new one, or whenever a cylinder is rebored and an 

oversize piston installed. The standard piston-to-cylinder 
clearance must be adhered to whenever the cylinder 

block is replaced or a cylinder rebored. If only a piston 

isreplaced, the clearance may exceed the standard slight- 

Iy. But it must not be less than the minimum, in order 

10 avoi i 
The most accurate way to find the piston clearance 

is by making separate piston and cylinder diameter 

measurements and then computing the difference be- 
tween the two values. Measure the piston diameter as 

just described, and measure the cylinder diameter at Ihe 
very bottom of the eylinder. 

327 _Piston/Cylinder Ciearanct 

(eMeasure the outside diameter of each piston 5 mm 

up from the bottom of the piston at a right angle to 

the direction of the piston pin. 
If the measurement is under the service limit, replace 

the piston. 

Table 3:26 _Piston Diametert 

Alam 
This table applies only to the standard size piston. 

A Piston B.5mm 

Standard 0.030 — 0.057 mm 

Boring, Honing 

When boring and honing a cylinder, note the follow- 
ing: 

1. Before boring a cylinder, first measure the exact 
diameter of the oversize piston, and then in accord- 

ance with the standard clearance given in the table, 
determine the diameter of Ihe rebore. 

2. Never separate the liners from the cylinder when 
boring and honing the liners; because the top surface 

of cylinder and liners is machined at Ihe factory as an 

assembly to get the proper surface, 

3. To avoid cylinder distortion due to unbalanced metal 

temperatures, bore the cylinders In 2.4.1.3 or 3-1-4-2 
order. 

4. Cylinder inside diameter must not vary more than 
0.01 mm at any point. 

5. Be wary of measurements taken immediately after 
boring since the heat affecıs eylinder diameter. 

6. There are two sizes of oversize pistons avallable: 0,5 
mm and 1.0 mm. Oversize pistons require oversize 

rings, 

7. In the case of a rebored cylinder and oversize piston, 

the service limit for the cylinder is the diameter 10 

which the cylinder was bored plus 0.1 mm, the 
service limit for the piston is the oversize piston 

original diameter minus 0.15 mm. If the exact figure 

for the rebored diameter is unknown, it can be rough- 
Iy determined by measuring the diameter at the base 

ofthe cylinder. 
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Piston/Cylinder Seizure 
@Remove the cylinder block and pistons to check the 

damage. 

IF there is only slight damage, the piston may be 
smoothed with #400 emery cloth, and any aluminum 
deposits removed from the cylinder with either #400 
emery cloth or light honing. However, in most cases, 
the cylinder will have to be bored oversize and honed, 
and an oversize piston installed, 

Piston Ring, Piston Ring Groove Wear Inspection 
Visually inspect the piston rings and the piston ring 

grooves. 

IF the rings are worn unevenly or damaged, they must 
be replaced. 

IF the piston ring grooves are worn unevenly or dam- 
aged, the piston must be replaced and fitted with new 
rings. The two rails and the expander of the oil ring 
must be replaced as a set. 

With the top and second rings in their grooves, make 
several measurements with a thickness gauge to deter- 
mine piston ring/groove clearance. 

IF the clearance exceeds the service limit, measure the 
thickness of the piston rings and the width of the ring 
grooves. 

#If the ring has worn down to less than the service 
imit, replace the ring; if ıhe groove width exceeds 
the service limit, replace the piston. 

A. Piston Ring B, Thickness Gauge 

Table 3:28 _Piston Ring/Groove Clearance, 

Top nd 

0.18 mm | 0.17mm Service Limit 

Table 3:29 _Piston Ring Thickness 

Service Limit 

1.10mm Top and 2nd 

Table 3:30 Piston Ring Groove Width 

Service Limit 

Top 133 mm 

2nd 132 mm 

Oi 261 mm 

eWhen new rings are being fitted into a used piston, 
check for uneven groove wear by inspecting the ring 

seating. The rings should fit perfectly parallel to the 

groove surfaces. 
«If not, the piston must be replaced. 

Piston Ring End Gap Inspection (Top, Second) 
Place the piston ring inside the cylinder, using the 

piston to locate the ring squarely in place. 
Set it close to the bottom of the cylinder, where cylin- 

der wear is low. 
Measure the gap between the ends of the ring with a 

thickness gauge. 

If the gap is wider than the se 
overworn and must be replaced. 

limit, the ring is 

Table 331 Ring End Gap 

Service Limit. 

Top and 2nd 0.7mm 

A. Piston Ring 
B. Oylinder Block 

C. Thickness Gauge 

NOTE: 1. Theservice limitis effective also for the bored 
eylinder, oversize piston, and piston rings, 

Piston, Piston Pin, Connecting 
‚Rod Wear Inspection 

Measure the diameter of the piston pin with a microm- 
eter, and measure the inside diameter of both piston 

Pin holes in the piston. 
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If the piston pin diameter s les than the service fimit 
at any point, replace the piston pin. 
if either piston pin hole diameter exceeds the service 

limit, replace the piston. 

A Piston Pin 

eMeasure the inside diameter of the connecting rod 

‚small end. 

| #if the diameter exceeds the service limit, replace the 

‚connecting rod. 

Table 3:32 Piston Pin, Pin Hole, 
Small End Diameter 

Service Limi 

Piston Pin 1496 mm 

Piston Pin Hole, 15.07 mm 

‚Small End 15.05 mm 

A Connecting Rod Small End 

NOTE: 1. When a new piston or pin is used, also check 
that piston-to-pin elearance is 0.006 — 0.015 mm, and 

that pin to small end clearance is within 0.005 — 0.020. 
mm. 
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CRANKSHAFT, CONNECTING RODS 

The following explanation concerns Ihe most com- 

mon crankshaft and connecting rod problems, giving the 

procedure for detecting damage and measuring wear and 

runout. 

Connecting Rod Bend, Twist Inspection 
@Remove the connecting rod big end bearing inserts and 

replace the connecting rod big end cap. 
eSelect an arbor of the same diameter as the connecting 

rod big end and of optionallength, and insert it through 
the bigend of the connecting rod. 

Select an arbor of Ihe same diameter as the piston 

and of optional lengıh, and Insert it through the small 

end of he connecting rod. 

On a surface plate, set the bigend arbor on V blocks 

s0 that ıhe connecting rod is perpendicular to the 

surface plate. 

eUsing a height gauge or dial gauge, measure the differ- 

ence in the height of the small-cnd arbor above the 

surface plate over a 100 mm length to determine the 

armount the connecting rod Is bent. 

IF the measurement exceeds the service limit, replace 

the connecting rod. 

Table 3:33 Connacting Rod Bend/100 mm 

[set | 02mm ] 

Connecting Rod Bend Measurement 

eSwing the connecting rod 90° to one side and support 
it parallel 10 Ihe surface plate. 

eMeasure the difference in the height of the smallend 

arbor above the surface plate over a 100 mm length to 
determine the amount the connecting rod is twisted, 

AIF the measurement exceeds the service limit, replace 

the connecting rod. 

Table 3:34 Connecting Rod Twist/100 mm 

Sneeimı | ozmm ] 
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Connecting Rod Twist Measurement 

Connecting Rod Bearing Insert/Journal 
Wear Inspection 

Bearing insert wear is measured using a plastigauge 
(press gauge), which is inserted into the clearance to be 
measured. The plastigauge indicates the clearance by 
the amount it is compressed and widened when the parts 
are assembled, 
@Remove the connecting rods, and wipe each journal 

and connecting rod bearing surface clean of oil. Cut 
strips of plastigauge to bearing Insert width. Place a 
strip on the connecting rod bearing insert on each 
‚connecting rod parallel 10 the crankshaft so the plasti- 
auge will be compressed between the bearing insert 
and the connecting rod journal. Install the connecting 
rods, tightening the nuts with the specified torque. 

Remove the connecting rods, and measure the plasti- 
gauge width to determine the bearing insert/journal 

wear, 

Table 335 Connecting Rod Bearing 

Insert/Journal Clearance 

A. Crankshaft B. Plastigauge 

IF the clearance exceeds the service limit, replace the 
bearing inserts. 

Connecting Rod Bearing Insert Replacement 
With a micrometer, measure the diameter of the crank- 

shaft journals on which the connecting rods fit. 

Mark each flywheel in accordance with the journal 
diameter. 

Table 3:36 Connecting Rod Journal Diameter 

Marking | Standard Service Limit 

No mark | 34.984 — 34,994 mm 
34,97 mm 

© __| 34.995 —35.000mm 

If the measurements is less than Ihe service limit, re- 

place the crankshaft. 
If the measurements is less than the standard value, 

but is not under the service limit; use bearing inserts 
painted green. 

NOTE: 1. Any mark already on the flywheel should 

not be referred to during servicing. 

A. Connecting Rod Journal 

A. Marking for Crankshaft Journal Diameter 
B. Marking for Connecting Rod Journal 

(%" or No Mark) 

Put the connecting rod big end caps on the rods and 
tighten the nuts with the specified torque. 

eMeasure the inside diameter, and mark each connecting 
rod big end in accordance with the inside diameter. 

NOTE: 1. The mark already on the big end should 
almost coincide with the measurement. 



mal Table 3:37 Connecting Rod Big End Diameter 
Marking Standard 

[6] 38.009 - 38.016 mm 
No mark 38.000- 38.008 mm 

e 

u, 

e A Connecting Rod 8. Thickness Gauge 

uld 

Crankshaft Runout Inspection 

@Set ihe crankshaft in a fiywheel alignment jig or on 

V blocks, and place a dial gauge against the points in- 
) cated. 

' A Connacting Rod Inside Diameter Turn the crankshaft slowly. The maximum difference 
& Bearing Inserts in gauge readings is the crankshaft runout. 
€. Marking (o or No Mark) #If the measurement exceeds the service limit, replace 

. Painted Mark (Green, Black, or Brown) the connecting rod. 

(eSelect the proper bearing insert in accordance with Table 341 _Crankshaft Runout 
S the combination of the connecting rod and crankshaft Service Limit. 0.05mm 

coding. 

3:38 Beoring Insert Salection 

Con-Rod 

ring o No mark 
shaft Marking 

D ° Black Brom 
PIN: 13034051 | P/N: 13034052] 

! e Green Black 
Aus PIN: 13034-050 | P/N: 13034051 

339 Bearing Insert Thickness 

Color Thickness A. Crankshaft B. Dial Gauge 
Green 1.485 — 1.490 mm 
Black 1.480 — 1.485 mm Crankshaft Bearing Insert/Journal 
Brown 1.475— 1.480 mm Wear Inspection 

eRemove the crankshaft. Clean off the oil, and install 
the crankshaft. Cut sirips of plastigauge to bearing 

Ing Rod Side Ciesrance Insnection, insert width. Place a strip on each Journal parallel to 

B e GE I st rod Wi the crankshaft so the plastigauge will be compressed 

- thickness gauge. between the insert and the crankshaft journal. Install 
ne e the serie limit; repläce the the lower crankcase half without turning the crank- 

ind shaft, and tighten the bolts in Ihe correct sequence 
aft and the i 3 > en with the specified amount of torque. 

ing Remove the lower crankcase half (making sure that 
ter. the crankshaft does not turn at any time), and measure 
ud the platigauge width to determine the bearing insert 

Sevice Limit 045mm lee ® 

Ei 
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Table 3:42 Crankshaft Bearing Insert/Journal 

Clearance 

Service Limit 0.08 mm 

A. Crankshaft Journal B. Plastigauge 

A. Marking for Crankshaft Journal 

(1" or No Mark) 
B. Marking for Connecting Rod Journal Diametar 

Put. the lower crankcase half on the upper crafikcase 
half without the bearing inserts, and tighten the bolts 

SR 10 the specified torque. *If any clearance exceeds the service limit, replace all eMessure he inside Mana, and mark the upper crank- 
bearing inserts (10). case half in accordance with the inside diameter. 

NOTE: 1. The mark already on the upper crankcase 

Crankshaft Bearing Insert Replacement 
@Measure the diameter of the crankshaft Journals which, 

wear on these bearing inserts. Mark each flywheel in 
accordance with the journal diameter. 

Marking Standard 
Table 3:43 _Crankshaft Journal Diameter [6] 39.000 - 39.008 mm 

Marking | Standard Service Limit Nomark_| 39.009 39.016 mm 

Nomark | 35984 - 35.992 mm) 

1 35.993 = 36.000 mm | 296 mm 

If the measurements is less than the service limit, re- 
place the crankshaft. 

If the measurements is less than the standard value, 
but is not under the service limit; use bearing inserts 
painted green. 

NOTE: 1. Any mark already on the flywheel should 
not be referred to during servicing. 

A. Crankshaft Journal marks, 

Upper Crankcase Marking 

1. Marking ("0" or No mark) 

half should almost coincide with the measurement. 

Table 3:44 _Crankshaft Bearing Insort Diameter 

Select the proper bearing inserts in accordance with 
the combination of the crankcase and the crankshaft 
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Table 3:45 Crankshaft Bearing Insert Selection 

Crankcase 

Mean [0} No mark 
shaft Marking 

7 Brown] Black 
PIN: 92028-1102 | P/N: 92028-1101 

Black Blue 
Nomark |p/n:92028-1101 | PIN: 92028-11 

Table 3:46 Crankshaft Bearing Insert Thickness 

Color. Thickness 
Brown 1.490 1.494 mm 
Black, 1.494 — 1.498 mm 
Blue 1.498 — 1,502 mm 

A Bearing Inserts 
8. Painted Mark (Brown, Black or Blue) 

Crankshaft Side Clearance Inspection 

- @Measure the crankshaft side clearance with a thickness 

auge at the second main journal from the left. 
the clearance exceeds the service limit, replace the 

crankcase halves as a set. 

Table 3:47 _Crankshaft Side Clearance 

B. Thickness Gauge 
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NOTE: 1. The upper crankcase half and the lower 

crankease half are machined at the factory in the 

assembled state, so Ihe crankcase halves must be 

replaced asa set. 

Oil Passage Cleaning 

@Use compressed air 1o remove any foreign partcles or 

residue that may have accumulated in the crankshaft 
oil, 

B. Compressed Air 

PRIMARY CHAIN, SPROCKETS 

Primary Chain Drive Sprocket 

Damage Inspection 
®inspect the teeth on the primary chain drive sprocket 

(located at the center of the crankshaft) 
*Any light damage can be corrected with an ollstone, 

but the crankshaft must be replaced if the teeth are 

badly damaged. Damaged teeth on the primary chain 

drive sprocket indicate that the primary chain, by 
which it is driven, may also be damaged. At the same 

time that the primary chain drive sprocket is repaired 

or replaced, the primary chain and the primary chain 

driven sprocket (located on the secondary shaft) should 
‚be inspected, and then replaced if necessary. 

A. Primary Chain Drive Sprocket 
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‚Secondary Sprocket Damage Inspection 
(einspect the teeth on the secondary sprocket. 

If the teeth of the sprocket are light damaged, correct 
them with an oilstone, but the secondary sprocket 
must be replaced if the teeth are badly damaged. 

NOTE: 1. Damaged teeth on the secondary sprocket 
indicate that the primary chain, by which it is driven, 
may also be damaged. At the same time that the 
secondary sprocket is repaired or replaced, the 
primary chain should be inspected, and then replaced 
if necessary. 

B. Oilstone ‚A. Secondary Sprocket 

Damper Inspection 
Disassemble the secondary sprocket coupling, and in- 

spect the rubber dampers. 

IF thoy appear damaged or deteriorated, replace them. 

Secondary Sprocket Rubber Damper 

1. Circlip 
2. Secondary Sprocket 

3. Rubber Dampers 
4. Inner Coupling 

‚Primary Chain Wear Inspection 
A primary chain which has worn so that it s 1.4% or 

more longer than when new is no longer safe for use and 
Should be replaced. Inspect the chain wear by measuring 
the chain slack, 
®Measure the chain slack (the vertical movement midway 

between the sprockets). 
IF it has worn past the service limit, replace the chain, 

A Measure at the conter. 

CLUTCH 

Clutch Trouble 
A clutch that does not properly disengage will cause 

Shifting difficulty and possible transmission damage. On 
the other hand, a slipping clutch will reduce power ırans- 
mission efficiency and may overheat and burn out. A 
clutch that does not properly disengage may be caused 
by: 

1. Excessive clutch lever play. 
2. Clutch plates that are warped or too rough. 
3. Uneven clutch spring tension. 
4. Deteriorated engine oil. 
5. Engine oil viscosity too high. 

6. Engine oil level 100 high. 
7. The clutch housing frozen or the drive shaft 
8. A defective clutch release mechanism. 
9. An unevenly worn clutch hub or housing. 

0. Missing parts. 

Aslipping clutch may be caused by: 

1. No clutch lever play. 
2. Worn friction plates. 
3. Weak clutch springs. 
4. The clutch cable not sliding smoothly. 
5. A defective clutch release mechanism. 

6. An unevenly worn clutch hub or housing, 

Clutch noise may be caused by: 
1. Too much backlash between the secondary shaft gear 

and the clutch gear. 

2. Damaged gear teeth, 

3. Too much clearance between the friction plate tangs 
and the clutch housing. 

4. Needle bearing worn or damaged. 

5. Weak or damaged damper rubber(s). 
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Metal chips jammed into the clutch housing gear 
teeth. 

g Tension Inspection 

the clutch springs, and set them, one at a time, 
a spring tension testing device. 

the spring, and read the tension at the test 

isth. 
the spring tension at he specified length is weaker 

the service limit, replace the spring. 

349 Clutch Spring Tension 

‚Test Length ‚Service Limit 

35mm 225K8 

ion Plate Wear, Damage Inspection 
fsually inspect the friction plates to see whether or 
ot they show any signs of seizure, overheating, or 

‚en wear, 

isure the thickness of the plates with vernier cali- 

any plates show signs of damage, or If they have 
past the service mit, replace them with new 

350 _Friction Plate Thickness 

35mm 

Clutch Plate Warp Inspection 

lace each cluich plate on a surface plate, and meas- 
ure the gap between each clutch plate and the surface 
plate. This gap is the amount of clutch plate warp. 

"Alf any plates warped over the service limit, replace the 
clutch plate. 

Table 3:51 Clutch Plate Warp 

[ Service Limit 03mm 

A. Friction Plate 

B. Stoel Plate, 
©. Thickness Gauge 

Friction Plate/Clutch Housing 
Clearance Inspection 

@Measure the clearance between the tangs on the fric- 
tion plates and the fingers of the clutch housing. If 
this clearance is excessive, the clutch will no noisy, 

#If the clearance exceeds the service limit, replace the 
friction plates. Also, replace the clutch housing if it is 

unevenly or badly worn where the friction plates wear 

against it. 

Table 3-52 _Frietion Plate/Clutch Housing Clearance, 

Service Limit. 1.0mm 

Friction Plate/Clutch Housing Clearance 

Clearance 

l— 
Housing 

ne 

er s 

Friction Plate 

inspect he fingers of the housing where the tangs of 
the friction plates hit them. 

If they are badly worn or I here are grooves cut where 
the tangs hit, replace the clutch housing 

Clutch Housing Gear Damage Inspection 
einspect the teeth on the clutch housing gear. 
If the teeth of the gear are light damaged, correct them 

with an oilstone, but the clutch housing must be re- 
placed if the teeth are badly damaged. 
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NOTE: 1. Damaged teeth on the clutch housing gear 
indicate that the secondary shaft gear, by which itis 

driven, may also be damaged. Whenever the clutch 

housing gear is repaired or replaced, the secondary 

shaft gear should be inspected, and then replaced if 

A Clutch Housing Gear 8. Oilstone 

Clutch Housing Gear/Secondary Shaft 

‚Gear Backlash Inspection 
Measure the backlash between the clutch housing gear 

and secondary shaft gear. 
To measure the backlash, set a dial gauge against the 

teeth of one gear. Then move the gear back and forth 
while holding the other gear steady. The difference 

between the highest and the lowest gauge readin; 
the amount of backlash. 

If the amount of backlash exceeds the service limit, 

replace both the clutch housing and the secondary 
shaft gear. 

Table 3:53 Clutch Housing Gear/Secondary 
‚Shaft Gear Backlash 

0.14mm Service Limit 

A. Clutch Housing 
B. Secondary Shaft Gear 

©. Dial Gauge, 

Clutch Housing/Drive Shaft 

Sleeve Wear Inspection 
@Measure the diameter of the drive shaft sleove with a 

micrometer. 

If the diameter is less than the service lim 

drive shaft sleeve. 
@Measure the inside diameter of the clutch housing with. 

a cylinder gauge. 

If the diameter exceeds the service limit, replace the 

clutch housing. 
NOTE: 1. When replacing the clutch housing and/or 

drive shaft sleeve, replace the clutch housing needie 

bearing also, 

replace the 

Table 3:54 Clutch Housing, Sleeve Diameter 

Clutch Housing | Sleeve 

37.3 mm 31.96 mm Service Limit 

A Clutch Housing 

B. Drive Shaft Sieeve 

©. Noedle Bearing 

Clutch Hub Damage Inspection 
einspect where the teeth on the steel plates wear against 

the splines of the clutch hub. 
*If there are notches worn into the splines, replace the 

clutch hub. 

Clutch Release Gear Wear Inspection 

With the clutch release assembled, push the inner re- 
lease gear back and forth in the direction of the shaft 

without turning it. 
#If there is excessive play, replace the clutch release 

assembiy. 

Lubrication 

@Lubricate the clutch release gear with grease. 

TRANSMISSION 

Transmission Trouble 

Transmission or external shift mechanism damage, 
causing the transmission to misshift, overshift, and/or 

jump out of gear, can cause further damage to the 
transmission and overrev damage to the engine itself. 

An improperly functioning transmission or external shift 

mechanism may be caused by the following: 
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1. Loose return spring pin 

2. Broken or weakened return spring or shift drum po- 
sitioning pin spring, 

3. Broken or weakened shift pawl spring 
4. Damaged shift arm and/or overshift limiter 
5. Loose shift drum guide bolt 

6. Bent or worn shift fork(s) 
7. Worn shift fork grooves on gears D3, O4 and/or 

05 

8. Worn shift fork guide pinls) 
9. Worn shift drum groove(s) 

10. Binding of shift drum posi 

tioning bolt 

1. Worn or damaged gear dogs, gear dog holes, and/or 
gcar dog recesses 

12. Improperly functioning clutch or clutch release 
13. Improper assembly or missing parts 

Transmission noise results from worn or damaged 

shafts, bearings, gear hubs or tecth, etc. 

8 pin in the posi- 

Neutral Switch Inspection 
If the neutral indi 

"neutral position, or if it goes on in other positions 

drum pin plate is installed in the 

if it is not, reinstall it in the correct position. 

If the neutral indicator light does not go on in all 
"positions, or if it goes on in all positions — 

|eRemowe the engine sprocket cover, and disconnect the 

‚neutral switch lead. 
#To check for the voltage, first turn the meter 10 25V 

‚DC, connect the (+) meter lead to the switch lead, and 

connect the (-) meter lead to chassis ground. 
(Turn the ignition switch on, and see if the meter reads 

"battery voltage. 

if the meter does not indicate battery voltage, the 

trouble is either defective wiring or a burned-out indi- 
cator bulb. 

if the voltmeter reads battery voltage, then Ihe neutral 

‚switch may be defective. 

s the meter to the x 1 £ range, and measure the 
resistance between the switch terminal and the spring. 
Joaded pin. 

% defective, and must be replaced, 

A. Switch Terminal 

B. Spring Loaded Pin 

C. Ohmmeter (x 1.) 

@If the resistance is close 10 zero ohms, measure the 

resistance between the switch terminal or spring loaded 
pin and the switch body. 

#If there is any meter reading, the neutral switch is 
defective and must be replaced. 

A. Switch Terminal 

B. Switch Body 

©. Ohmmeter (x 1.0) 

‚External Shift Mechanism Inspection 
einspect the shift pawl spring, shift pawls, and return 

spring. 
«If they are broken or otherwise damaged, replace them. 

3-71 
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Measure the free length of the shift drum positioning 
pin spring, 

«If it is shorter than the service 

new one. 

t, replace it with a 

ible 355 _Positioning Pin Spring Free Length 

a 

A. Positioning Pin B. Pin Spring 

sCheck to see if the return spring pin is loose. 

#IF it is, remove it and apply a non-permanent locking 
agent to the threads, and then tighten it to the specified 

torque. 

A. Return Spring Pin 

(Gear Backlash Inspection 

Leaving the transmission in place, measure the back- 
ash between gears O1 and D1, 02 and D2, 03 and D3, 
04 and D4, 05 and DS. 
Split the crankcase, 

Set a dial gauge against the teeth on one gear. Then 
move the gear back and forth while holding the other 

gear steady. The difference between the highest and 
the lowest gauge reading is the amount of backlash. 

If the amount of backlash exceeds the service limit, 
replace both gears. 

Table 3:56 Gear Backlash 

[_Serketimt T 025mm ] 

A. Dial Gauge B. Move €. Hold 

Shift Fork Bending Inspection 

A bent fork could cause difficulty in shifting or allow 

the transmission to Jump out of gear when under power. 
@Visually inspect the shift forks. 

AI the shift fork is bent, replace it. 

Shift Fork/Gear Groove Wear Inspection 

eMeasure the thickness of the cars of each shift fork, 

and measure the width of the shift fork grooves on 

gears D3, O4, and O5. 
If the thickness of a shift fork car Is under the service 

limit, the shift fork must be replaced. 
IF a gear shift fork groove is worn over Ihe service limit, 

the gear must be replaced. 

Table 357 _ Shift Fork Thickness 

Table 3:58 _ Gear Shift Fork Groove Width 

[Smeecmn | sm ] 

A. Gear Shift Fork Grooves, 8. Shift Fork 

Shift Fork Guide Pin/Shift Drum 

‚Groove Wear Inspection 
@Measure the diameter of each shift fork guide pin, and 

measure the width of each shift drum groove, 

If he shift fork guide pin has worn past the service 

limit, replace the shift fork. 
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If a shift drum groove is worn past the service limit, 
replace the shift drum. 

Table 3:59 Shift Fork Guide Pin Diameter 

onShift Rod | on shift Drum 

7,85 mm 7.33 mm Service Limit 

Table 3-60 Shift Drum Groove Width 

[ Service Limic 825 mm 

A Shift Drum Grooves. 8. Shift Fork Guide Pin 

"Gear Dog, Gear Dog Hole, 
Gear Dog Recess Damage Inspection 

‘#Visually inspect the gear dogs, gear dog holes, and gear 

| dog recesses. 
IF the gears have damaged, or unevenly or excessively 

Worn dogs, dog holes, or dog recesses, replace them. 

Gear Dog B. Dog Hole €. Dog Recess 

"/Shaft Clearance Inspection 
sure the diameter of each shaft and bush with a 
ometer, and measure the inside diameter of each 

far listed below. 

i the difference between the two readings to figure 
garance exceeds the service limit, replace the gear 

3:61 _Gear/Shaft, Gear/Bush Clearance 

02,03,04,05 | 01 

016mm 017 mm Service Limit, 

3.27 

A Bush 

‚Shaft/Needle Bearing Outer 

‚Race Wear Inspection 

@Measure the diameter of the drive and output shafts 
where it passes through the needle bearing. 

#If the diameter is less than the service limit, replace the 

shaft, 

eMeasure the inside diameter of the needle bearing outer 

race with a cylinder gauge. 

if the diameter exceeds the service limit, replace the 

outer race. 

NOTE: 1, When replacing the shaft and/or outer race, 

replace the needle bearing also, 

Table 3:62 Shaft, Needle Bearing 
‚Outer Race Diameter 

Shaft Outer Race 
Service 1936mm | %.04mm 

A Noedle Bearing Outer Race 

ENGINE LUBRICATION 

il Pressure Swit 

Oil Pressure Switch Inspection 

IF the oil pressure Indicator light does not go on when 

the ignition switch is on with the engine not running — 
@Disconnect the switch lead 

Connect the 25V DC voltmeter (+) lead 10 the switch 

ead, and ground the voltmeter (-) lead to the engine. 



328 

Turn the ignition switch to the ON position, and read 

the voltmeter. 

If the voltmeter does not indicate battery voltage, the 
trouble is either defective wiring or a burned-out indi- 
cator bulb. 

A. Oil Pressure Switch 

B. Switch Lead 

If the voltmeter does indicate battery voltage, the oil 

pressure switch may be defective. 

eUse an ohmmeter to check for continuity between the 
switch terminal and the switch body. 

If the resistance is not close to zero ohms with the 

switch lead disconnected and the engine stopped, the 

switch is at fault, and must be replaced, 

C. Voltmeter (25V DC) 

IF the oil pressure indicator light stays on when the 
engine is running faster than the idle speed — 

Stop the engine. 

eDisconnect the switch lead. 

Connect the ohmmeter between the switch terminal 

and the engine (chassis ground), and inspect he oil 

pressure switch operation. 

Table 363 _Oil Pressure Switch Operation 

Meıer | Engine Speed ] Oil Pressure Switch 

ven ON (Ohmmeter reads 
zero ohms) 

xıa 
More than OFF (Ohmmeter reads 

idle speed infinity) 

IF the meter reads zero ohms when the engine is 

running above the specified speed, measure the oil 

pressure, If the oil pressure is more than the specified 
value with the engine running at the specified speed, 
the oil pressure switch is defective, and must be re- 

placed. 

Oil Pressure Measurement 

Measuring the oil pressure when the engine is cold 

(about room temperature) means the inspection of the 
relief valve operation. First inspect the relief valve 

operation with the engine cold, and then warm up the 
engine to measure the oil pressure at Ihe normal oper- 

ating temperature, 

NOTE: 1. If the engine is warmed up already, begin by 
measuring the oil pressure at the normal operating 

temperature, 

— When the engine is cold — 
‚eCheck the engine is cold 

With the motorcycle on its side stand, remove the oil 

passage plug from the right side of the crankcase, and 
connect the oil pressure gauge and adapter (special 

tools) in its place to measure oil pressure. 
[Warning ) !f th oil pesaoe plug is removed whi 

the engine is warm, hot engine oil will 

drain through the oil passage; take ca 

A. Oil Pressure Gauge: 57001-164 

B. Adapter: 57001-403 

®Start the engine, and note the oil pressure while running 

the engine at various speeds. A normal relief valve 

keeps Ihe maximum oll pressure between Ihe values in 

the table. 

Table 3:64 Relief Valve Opening Pressurt 

Standard 

52+ 08 kglem? (74 11 psi, 5102 78 KPa) 

If the oil pressure exceeds Ihe standard pressure by 

very much, the relief valve is stuck at its close posi- 
tion. 

If the oil pressure is much lower than the standard 

pressure at more than 5,000 rpm, the relief valve may 
be stuck open, or there may be other damage in the 

lubrication system. 

— When the engine is warmed up — 
Warm up the engine, and measure the oil pressure at 

the normal operating temperature. 

#Run the engine at the specified speed, and read the oil 
pressure gauge. 

Table 365 _Oil Pressure 

Oil Pressure @4,000 rpm, 90°C (194°F) 
2025 ka/em? (28 — 36 psi, 196 — 245 kPa) 

If the oil pressure is significantly below the standard 

pressure, inspect the engine oil pump and relief valve. 
«If the pump and relief valve are not at fault, inspect 

the rest of the lubrication system, 
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Relief Valve 
‚Relief Valve Inspection 

To inspect ıhe relef valve operating, check the oil 

pressure with the engine cold (about room temperature). 
Check to see if the steel ball inside the valve slides 

smoothly when pushing It in with a wooden or other 
soft rod; and see if it comes back to its seat by valve 

spring pressure. 
NOTE: 1. Inspect the valve in itsassembled state. Dis- 

assembly and assembly may change Ihe viave perform- 
ance. 

A. Relief Valve B. Steel Ball 

If any rough spots are found during the above inspec- 
tion, wash the valve clean with a high flash-point 

solvent and blow out any foreign particles that may 
be in the valve with compressed air. 

«If cleaning does not solve the problem, replace the 
relief valve as an assembly. The relief valve is precision 
made with no allowance for replacement of individual 

parts, 

Engine Oil Pump: 

Outer Rotor/Inner Rotor Clearance 
Measure the clearance between the outer rotor and 
inner rotor with a thickness gauge. 

"If the clearance exceeds the service limit, replace the 
rotors. 

Table 3-66 Outer Rotor/Inner Rotor Clearance 

Outer Rotor/Pump Body Clearance 

eMeasure the clearance between the outer rotor and the 
Pump body with a Ihickness gauge. 

#If the clearance exceeds the service limit, replace the 
oil pump assembly. 

Table 3:67 _Outer Rotor/Pump Body Clearance 

Service Limit 0.30mm 

A. Pump Body 

B. Outer Rotor 

©. Thickness Gauge 

‚Rotor Side Clearance 
Lay a straightedge on the oil pump body, and meas- 

ure the clearance between the straight edge and the 

rotors with a thickness gauge. 
If the clearance exceeds the service limit, replace the 

oil pump assembly. 

Table 468 _ Rotor Side Clearance 



the 

7
8

 

he 

BALL BEARINGS, NEEDLE BEARINGS 

‚Ball Bearing Wear, Damage Inspection 
Since the ball bearings are made to extremely close 

tolerances, Ihe wear must be judged by feel rather than 

by measurement. 
‚eCican each bearing in a high flash-point solvent, dry 

it (do not spin it while it is dry), and oil it. Spin it by 
hand to check its condition. 

(If it is nolsy, does not spin smoothly, or has any rough 

Spots, replace it. 

Needle Bearing Wear, Damage Inspection 

(The rollers in the needie bearings wear so lite that 
the wear is difficult 10 measure. 
‚einspect the bearings for abrasion, color change, or other 

damage, 
If there is any doubt as to. the condit 

bearing, replace it. 

IL SEALS 

‚Seal Damage Inspection 

blnspect the oil seals. 
If the lips are misshapen, discolored (indicating the 

ibber has deteriorated), hardened, or otherwise dam- 

‚aged, replace it. 
TE: 1. Since an oil seal is nearly always damaged 

on removal, any removed oil seals must be replaced. 

here is any exhaust leakage where the mufflers 

ect to the cylinder head, or if the gaskets appear. 
, replace the gaskets. 

either muffler is badly damaged, dented, cracked or 

fusted, replace it with a new one. 

331 





41 

Non-scheduled Maintenance - Chassis 

Table of Contents 

DRIVE TRAIN 

BRAKES .. .47 

STEERING ... 412 

SUSPENSIONS ....oeovnveennn 



42 

WHEELS 

Payload and Tire Pressure: 
Failure to maintain proper Inflation pressures or 

‚observe payload limits for your tires may adversely 
affect handling and performance of your motorcycle and 
an result in loss of control, The maximum recom- 
mended load in addition to vehicle weight is 165 kg, in- 
cluding rider, passenger, baggage, and accessories. 

Tire Pressure Adjustment 
‚Check the tire pressure often, using an accurate gauge. 

A. Pressure Gauge 

Ihe tire pressure is not correct, adjust it 
NOTE: 1. Mesaure the tire pressure when the tires are 

cold (that is, when the motorcycle has not been 
ridden more than a mile during the past 3 hours). 

2. Tire pressure is affected by charges in ambient tem- 
perature and altitude, and so the tire pressure should 
be checked and adjusted when your riding involves, 
wide variations in temperature or altitude. 

Wheel Balance: 
To improve stability and decrease vibration at high 

speed, the front and rear wheels must be kept balanced. 

Check and balance the wheels when required, or 
when a tire and/or rim is replaced with a new one. 

Inspection 
@Remove the wheel. 
For a wire spoke wheel, check that all the spokes are 

tightened evenly and the rim runout is within the 
service limit, 

®Suspend the wheel so that it can be spun freely. 

Spin the wheel lightly, and mark the wheel at the top 
when the wheel stops. 

A. Mark at the top. 

@Repeat this procedure several times. 

Ifthe wheel stops of its own accord in varlous positions, 
it is well balanced. 

If the wheel always stops in one position, balance the 
wheel, 

Balancing 
®Temporarily attach a balance weight on the wheel 
‚For the case wheel: Attach a balance weight on the 

rim at the marking with tape. 
oFor the wire spoke wheel Attach a balance weight 

loosely 10 the spoke under the marking. 

A. Balance Weight 

Table 4-1 Tire Air Pressure 

K2650:F KZ650H K2650.D 
Upto180Kph [Over 180 kph 

5 2.00 kg/cm? 1.75 kglem? (110 mph) (110 mph) 
£ (28ps, 200kPa) (25psi, 175 kPa) 175 kglen® _12.00Kgle 

(25psi, 175 kPa) | (28psi, 200 kPa) 
Upt097.5kg [225 kglem® [Up1097.5kg| 1.5 kglem® |Up1097.5Kkg [1.75 kgfem® _ [2.00 kglem® 

3 |load (82psi, 225 kPa) | load. (22 si, 150KPa)| Ioad (25psl, 175 KPa)] (28 psi, 200 kPa) 
& (97,5165 kg 250 kg/em? [97.5-165Kgj1.7Skgem? 197.5 165 kg| 200 kglem® 12.25 kglem? Toad (36 psi, 250 kPa) load (25 psi, 175 kP load (28 psi, 200 KPa)] (32 psi, 225 kPa) 



sRotate the wheel % turn, and see whether or not the 

wheel stays in this position. 
fit does, the correct balance wei 1 is being used. 

s, if the wheel rotates and the weight goes up, replace the 

weight with the next heavier size. 

the #If the wheel rotates and the weight goes down, replace 
the weight with the next lighter size. 

‘@Repeat these steps until the wheel remains at rest after 

being rotated % turn. 
@Rotate Ihe wheel another % turn and then another % 

turn 10 see if the wheel is correctly balanced. 

#Repeat the entire procedure as many times as neces- 

. sary 10 achieve correct wheel balance. 
pt 'einstall the balance weight firmly on the wheel. 

SFor the cast wheel: First reduce the tire pressure, pry 

the tire bead from the rim, and then insert the blade 
3 part of the balance weight between the rim and the tire 

bead until the stepped portions of the rim and the 
weight is hooked over the overhang portion of the rim. 

\ the 

Balance Weight Installation. 

Pa) 1. Tire 
2. Rim 5. Tire Bead 

) 3. Blade 

a SFor the wirespoke wheel: Clamp on the balance weight 

firmly using pl 
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®For the cast wheel, inflate the tire to standard pressure. 

Mount the wheel back onto the mtorcycle. 

NOTE: 1. Balance weights are available from Kawasaki 

Dealers in 5, 10, 20, and 30 gram sizes. An imbalance 

of less than 10 grams will not usually after running 

stability. 

Tubeless 
Structure of Ihe tubeless ti 

inner liner and chafers. 

‚The inner liner is a layer of thicker rubber which 
‚covers the inside wall of the tire. The inner liner is 

made from special quality of rubber which is hard to. 
admit the air. Generally chafers reinforce 

which are likely damaged by friction with the rim. 

The chafers of tubeless tires have a characteristic of 
airtightness as well, 

Since airtighiness of tubeless tires is accomplished 

by closely seating the chafers in good condition on the 

rim, be careful not to damage the chafers when handling 

tubeless tires. 

is characterized by an 

Tubeless Tire 

1. Air Valve 6. Chafers 
2. Rim 7. Plies 
3. Rim Sealing Arca 8. Inner Liner 

4. Bead Sealing Area 9. Side Wall 
5. Bead Wires 10. Tread 

[WARNING | The tires, rims, and air valves on this 

motoreycle is designed only for tubsless 
type wheels, The recommended standard tires, rims, and 

air valves must be used for replacement. For correct 

Performance, do not install a tube in a tubeless tire. 
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Tire Repair 
Currently two types of repair for tubeless tires have, 

come Into wide use. One type Is called temporary 
(external) repairs which can be carried out without 
removing the tire from the rim, and another type is 
called permanent (internal) repairs which require tire 

removal, It is generally understood that higher runı 
durability is obtained by permanent (internal) repairs 

than by temporary (external) ones. Also, permanent 

(internal) repairs also have the advantage of permitting 
a thorough examination for secondary damage not 

visible from external inspection of the tire. For these 
reasons, Kawasaki does not recommend temporary 
(external) repair. Only appropriate permanent (internal) 
fepairsare recommended. 

The tubeless tire repair methods described here de- 

seribe the internal repair methods for COMBI UNITS 
made by TIP TOP (trade names). Repair methods may 
very slightiy from make to make. Follow the repair 
methods indicated by the manufacutrer of the repair 

tools and materials so that safe results can be obtianed. 
[Warning | Ties that have been punctured and 

replaced do not have the same capabilities 
as unchanged itres. When being repaired with COMBI 

UNITS made by TIP TOP, do not exceed 80 kph within 

24 hours after repair, and 180 kph (113 mph) at any 
time after that. 

@Locate and mark the puncture and remove the injuring 

object 
@Remove the tire from rim. 

einsepct the tire carefully. 

#if any damage mentioned below is found, replace the 

tire with a new one: 

1. Puncture or tear larger than 3 mm diameter. 
2. Two punctures within 40 cm distance. 

3. Three punctures or more in one tire. 

4. Puncture or damage on sidewall. 
inspect the rim. 
if there is any damage such as is mentioned in the rim 

damage inspection, replace the rim with a new one. 
Spread the tire slightly at the injury with the bead 

breaker (special tool). Choose a drill bit of slightly 
greater diameter than the injury. 

NOTE: 1. The diameter of a drill must be less than 3 

mm at maximum. 

‚A. Bead Breaker: 570011072 

Before buffing the tires, thoroughly clean Ihe area 

around the puncture with a suitable solvent and scrape 

out. all mold lubricants (i.e. silicon, gaphite, etc.). 
Let dry before buffing. 

Centerthe COMBI UNIT on the puncture inside of 

the tire and draw an outline (do not use crayon). 

A. COMBI UNIT 

@Buff the area slightly larger than the COMBI UNIT, 

remove the buffing dust. 

Center the drill in the break 
screw into the puncture, 

NOTE: 1. Be careful not to expand the injury with the 

drill. 

ide of the tire and 



3 Clea the buffed area thoroughly. 
= (=Coat the punciure channel wilh a heaw larger of Rema 
b Spechl Tire Cement. Using clean fingrs or a bus, : Spread a thin, even coat of the same Cement to the ®— or buffed surface. Kecp ıhe repair ara up 10 permit 7 

faster evaporation of solvent. Allow approximately 10 
minutes for drying. 

A Inserting Wire 

®Apply Special Tire Cement to the upper end of the 
stem (30 mm above the patch) so that the stem of 
COMBI UNIT patch slips smoothly. 

Pull the end of the stem through the puncture without 
turning until the base presses against inside of the tire. 

Use the COMBI UNIT for motorcycle tires. Remove 
{he protective siecve from the stem of the COMBI 
UNIT. Break the metal foil across the center and peel 
{he foil toward the edge. Coat the surface with a thin 
layer of Special Tire Cement. Do nat touch the patch 
area 

Roll the stitcher over the patch as hard as possible, 
keeping strokes close together and working from the 
enter outwards. 

Cut off the protruding rubber tail flush with the tire 
surface, . 

A Protective Sleeve C. COMBI UNIT 
8. Metal Foil 

@Run the stem of the COMBI UNIT patch through the 
inserting wire. 
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install the tire on the rim. 
®Balance the wheel (Pg. 42). 

Cast Rims (for Tubeless Tire): 
‚The rim for tubeless tires are specially designed in 

shape, size, and finish to be airtight and to keep the tire 
from coming off the rim. 

Rim runout measurement 
If there is any doubt as to the condition of the wheel, 

or if the wheel has received a heavy impact, check the 
rim runout as follows: 
®Remove the tire and suspend the wheel by the axle. 
Set a dial gauge against the side of the rim, and rotate 

the wheel to measure the axial runout. The difference 
between the highest and lowest dial readings is the 
amount of runout. 

Set the dial gauge against the outer circumference of 
the rim, and rotate the wheel to measure radial runout. 
The difference between the highest and lowest dial read« 
ings is the amount of runout. 

#IF rim runout exceeds the service mit, check the wheel 
bearings first, 

IF they are damaged, replace them. If the problem is 
not due to the bearings, the wheel must be replaced. 
Do not attempt to repair a damaged wheel. 

Table 42 _Rim Runout 

Axial Radial 
‚Service Limit. 0.5 mm. 0.8 mm 

Rim Runout @6) 

1. Radial Runout 
2. Axial Runout 

Rim damage inspection 
=Carefully inspect he wheel for small cracks, dents, 

bents, or warp. 
If there s any damage to the wheel, it must be replaced. 

Never attempt to repair a damaged wheel. 
11 there is any damage besides wheel boar- 

ings, the wheel must be roplaced to insure safe opora- 

tional condition. 
If the rim has a scratch deeper than 0.5 mm and/or 

across the rim sealing surface, replace the wheel. 

Axles: 

Axle runout measurement 
Remove the axle, place it in V blocks that are 100 mm 

part, and set a dial gauge to the axle at a point halfway 

between the blocks. 

Turn the axle to measure the runout. The amount of 

runout is the amount of dial varlation. 
If runout exceeds the service limit, straighten the axle 

or replace it, 
If the axle cannot. be straightened to within tolerance, 

or ifrunout exceeds repair limit, replace the axle. 

Table 43 _Axle Runout/100 mm 

Usable Range Service Limit 

02mm 07 mm 

Axle Runout &7 

o 

A 

100 mm 

Grease Seals: 
Inspection 

inspect the grease seals. 

If the seal or internal ribbing is discolored (indicating 
the rubber has deteriorated), hardened, or other wise 

damaged, replace 

NOTE: 1. Whenever the grease sealisremoved, it should 
be replaced. The grease seal is generally damaged 

upon removal 

DRIVE TRAIN 

‚Rear Wheel Coupling: 

Damper inspection 
®Remove the rear wheel coupling, and inspect the 

damper. 

I it appears damaged or deteriorated, replace it. 
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eRotate the rear wheel. 

‘The difference between the highest and lowest dial 

gauge readings is Ihe amount of runout (warp). 
If the runout exceeds the service limit, replace the 

Fear sprocket, 

Table 45 _ Rear Sprocket Warp 

Service Limit 0.5 mm 

A. Rubber Damper 

Sprockets: 

‘@Measure Ihe diameter of the sprocket at Ihe base of the 

tecth. 
if the sprocket is worn down to less than the service, 

limit, replace the sprocket. 

Table 4-4 Sprocket Diameter 
EEE A. Rear Sprocket 8. Dial Gauge ©. Turn 

Engine 66.1 mm 

nr K2650:D, H 187.9 mm Drive Chai 

KZ650.F 194.3 mm Cleaning 
Dirt will eling to the oil and act as an abrasive, ac 

celerating chain wear. Whenever the chain becomes par- 

ticularly dirty, it must be cleaned. 

The O-rings between the side plates seal 

CAUTION jn the lubricant between the pin and the 
bushing. To avoid damaging the O-rings and rosultant 

1oss of ubricant, observe the following rules. 
1. Use only kerosene or diesel il for cleaning an O-ring 

drive chain, Any other clesning solution such as 

gasoline or wrichlorosthylene will cause deterioration 

and swell of the O-rings. 

2. Immediately blow the chain dry with compressed air 
after cleaning. 

3. Complete cleaning and drying the chain within 10 
minutes, 

4. Lubricate the ch after cleaning and drying. 

‚A. Rear Sprocket 

NOTE: 1. If a sprocket requires replacement, the chain 

is probably worn also. Upon replacing a sprocket, 

inspect the chain. 

BRAKES 

‚Rear sprocket warp inspection 
Elcvate the rear wheel so that it will turn freely,and Brake Pedal Position: 

set a dial gauge against the rear sprocket near the Brake pedal position can be adjusted within the 

teeth usable range to suit you. 
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Pedal Position Inspection eTighten the locknut. 
When the brake pedal is in its rest position, it should eCheck the brake pedal play and operation of the rear 

be 0 — 30 mm lower than the top of Ihe footpeg, brake light switch. 
# it is not, adjust the pedal position. 

Disc Brakes: 

Master Cylinder Part Wear Inspection 

Wien master cylinder parıs are worn or damaged, 
proper brake fluid pressure cannot be obtained in the 

line and the brake will not hold, 

If the small relief port becomes plugged, especially 
with a swollen or damaged primary cup, Ihe brake pads 

will drag on the disc. 
elnspect the inside of the master cylinder and piston, 

nd measure the cylinder inside diameter and piston 
diameter. 

A.0- 30mm ©. Locknut s 
If there are scratches, rust, or pitting on the piston and 

BAdmicg Sole the inside of the cylinder, replace Ihem. 
#Ifthey are worn out of tolerance, replace them. 

‚Pedal Position Adjustment NOTE: 1. The cups and spring are part of the piston 
eLoosen the locknut, and turn the adjusting bolt to assembiy. Replace the piston assembly if any one of 

adjusting bolt 10 adjust Ihe pedal position. ihe cups or the spring requires replacement. 

Front and Rear Master Cylinders 4-22 

D@ 4 

| 
6 On Zu 

i 1. Diaphragm 11. Piston Stop 
2. Relief Port 12. Dust Seal 
3. Supply Port 13. Liner 
Kap 14. Brake Lever 

5. Reservoir 15. Plate 

6. Master Cylinder Body 16. Retainer 

7. Spring 17. Dust Cover 

8. Primary Cup 18. Push Rod 

9. Piston 19. Connector 
10, Secondary Cup 



Table 46 _Mastar Cylinder Parts 
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Service Li 

Meesirment K2650D | Kz650F | Kzeson 
Cylinder Inside Diameter 1595mm | 1595mm | 1278 mm 

_ [Piston Outside Diameter 1567mm | 1567mm | 1250 mm 

§ | Primary Cup Diameter 16.0mm 16.0 mm 128 mm 

= [TSecondary Cup Diameter 164mm 164mm | 13.Imm 

Spring Free Length, 348mm 38mm | 472mm 

Cylinder Inside Diameter 14.08 mm. - - 

Piston Outside Diameter 13.80 mm = - 

& [Primary Cup Dismeter 140 mm = 
Secondary Cup Diameter 146mm 

Spring Free Length 324mm = 

einspect the primary and secondary cups. When 
inserting the cup Into the eylinder, see that ii slightly 

larger than the cylinder. 
alfa cup is worn, damaged, softened (rotted), or swollen, 

replace it. 

If fluid leakage is noted at the brake lever, the cups 
should be replaced. 

Check that the spring is not damaged and the spring 
free length is not shorter than the service limit. 

If it is damaged and/or it is shorter than the service 

limit, replace it. 

A. Free Length 

/einspect the dust scal at the piston and diaphragm at the 

feservoir cap. 

wif they are teared or other damaged, replace them. 

Caliper Part Inspection 

‚The fluid seal around the piston maintains the proper 
pad/disc clearance. If this seal is not satisfactory, pad 
wear will increase, and constant pad drag on the disc will 
false brake and brake fluid temperature. 

@Replace the fluid scals under any of the following 
conditions: (a) fluid leakage around the pad; (b) brakes 
overheat; (c) there is a large difference in left and right 

wear; (d) the seal is stuck o the piston. 

NOTE: 1. If the fluid seal is replaced, roplace the dust 
seal as well. Also, replace all scals every other time 

the pads are changed. 

2 

5 ® 8 9 o 

1. Piston 6. Caliper 
2. Fluid Seal 7. Dust Cover 

3. Dust Seal 8. Friction Boot. 
4. Pad 9. Holder Shaft 
5. Holder Shaft Bolt 10. Caliper Holder 

sCheck the dust scals. 

#If they are cracked, worn, swollen, or otherwise 

damaged, replace them. 

eCheck the cylinder and piston, and measure the cylinder 
inside diameter and piston outside diameter. 

#If they are worn out of tolerance, badly scored, or 

rusty. 
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Table 4-7 Caliper Parts Table 49 Disc Thickness 

Caliper. holder shafts must slide smoothly in the 
caliper holder, If the shafts do not slide smoothly, one 

pad will wear more than the other, pad wear will in- 

arease, and constant drag on the disc will rise brake and 

brake fluid temperature. 
‚eChack to see if the caliper holder shafts are nor badly 

worn or stepped, or rubber friction boot are not 

damaged. 
If the shafts or rubber friction boot are damaged, 

replace the shafts, rubber friction boot, and the caliper 

holder. 

Disc Warp, Wear Inspection 
Besides wearing down, the disc may warp. A warped 

disc will cause the brake pads to drag on the disc and 
will wear down both the pads and disc quickly. Dragging 
will also cause overheating and poor braking efficiency. 
Jack up the motorcycle so that the front wheel is 

off the ground, and turn the handlebar fully to one 
side. 

Set up a dial gauge against the front disc and measure 

the front dise runout. 
‚Remove the jack, set the motorcycle up on its center 

stand, and then measure the rear disc runout. 
If rünout exceeds the service limit, replace the disc, 

Measurement Service Limit Front Rear 
Cylinder Inside Diameter 4292 mm ServiceLimit | 45mm | 60mm 

Piston Outside Diameter 2.75 mm 

Disc Cleaning 

Poor braking can also be caused by oil on the disc. 
Oil on the disc must be cleaned off with trichloro- 

ethylene or a high flash-point solvent. Do not use one 
which will leave an oily residue. 

‚Brake Line Damage Inspection 
‚The high pressure inside the brake line can cause 

fluid to leak or the hose 10 burst if the line is not 
properly maintained. 

_Bend and twist Ihe rubber hose while examining it. 
If any cracks or bulges are noticed, replace it. 

Drum Brake: 

A. Tum 

@Measure the thickness of each disc at the point where, 
it has worn the most. 

*If it has worn past the service limit, replace it. 

Brake Iinings contain ssbestos fiber. 

WARMINE Inhalation of asbestos may cause serious 
scaring of the lungs and may promote other Internal 
injury and illness, including cancer. Observe the follow- 
ing precauions when handling brake lining: 

1. Novar blow brake linie dust with compressed Ir. 
2. If any components are to be cleaned, wash with 

(etergent, then immedlistely disard the eleaning solu- 

tion and wash your hands. 

3. Do not grind any brake Iining materal unless a 
ventilation hood is avllable and properly used, 

‚Brake Drum Wear Inspection 

Measure the inside diameter of the brake drum with 
calipers 10 determine wear. Since uneven drum wear 

will decrease braking effectiveness, take measurement 
at minimum of two places. 

af the drum is worn unevenly or if it s scored, turn the, 
‚drum down on a brake drum lathe or replace the hub, 
with a new one. (Do not turn it down to the service 
limit, and do not turn it down If any diameter measure- 
ment exceeds the service limit) 

Alf any diameter measurement exceeds the service limit, 
replace the hub with a new one, 
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Table 4:10 _ Brake Drum Inside Diameter 

Service Limit 180.75 mm 

‚Brake Shoe Lining Wear Inspection 
‚SCheck the thickness of the brake Iinings. 

If the thickness at any point is les than the service 
imit, replace both shoes as a set. If the thickness of 
the brake linings is sufficient, check the linings for 

uneven wear, and file or sand down any high spots. With 
a wire brush, remove any foreign particles imbedded in 
the lining surface. Wash off any oil or grease with a 
high flash-point solvent. Do not use one which will 

leave an olly residue. In case the lings are damaged or 
the surface cannot be restored by sanding and cleaning, 
the shoes must be replaced. 

Table 4-11 _ Brake Shoe Lining Thickness 

Service Limi 2.5 mm 
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®Remove the springs, and check their free lenfth with 
vernier calipers. 

«If either is stretched beyond the service limit, replace 
both springs. 

Table 4-12 _Brake Spring Free Length 

Service Limit 69.0mm 

Brake Spring Free Length 

Measure this length 

Camshaft, Shaft Hole Wear Inspection 
Excessive shaft to hole clearance will increase cam- 

shaft play and reduce braking efficiency. 
@Measure the shaft diameter with a micrometer. 

IF it is worn down to less than the service Iimit, replace 

theshaft. 
@Measure the inside diameter of the camshaft hole. 

If it is worn past the service limit, replace the brake 
panel. 

Table 4-13 _Brake Camshaft Diameter 

A. Lining Thickness 

Brake Shoe Spring Tension Inspection 
If the brake springs have stretched, they will not 

pull the shoes back away from the durm after the brake 

pedal or lever is released, and the shoes will drag on the 
drum. 

Service Limit 16.88 mm 

Table 4:14 _Camshaft Hole Diameter 

Service Limit 17.15mm 
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STEERING 

Steering Stem Warp Inspection 
®Examine the steering stem. 

#f itis bend, replace it. 

Bearing Wear, Damage Inspection 
eWipe the bearings clean of grease and dirt, and ex- 

amine the races and balls. 
I the balls or races are worn, or if either race is dented, 

replace both races and all the balls for that bearing as a 

set. 

Grease Seal Deterioration, Damage Inspection 

SCheck the grease seal, 
If it has any signs of deterioration or damage, replace 

it. 

SUSPENSIONS 

Suspension Setting: 

‚The fornt and rear suspension setting is necessary to 
obtain the stable handling or suitable riding condition. 
Ordinarily, the heavier the total load becomes, the harder 
the suspension should be set. 

Adjustment 
=Adjust the air pressure, spring force, or damping force, 

for different road and loading conditions if necessary. 
NOTE: 1. The following table shows an example of 

setting for the frontand rear suspension. For instance, 
setting A shown in the table is softest and designed 

for an average-built rider of 68 kg with no accessories, 

Table 4-15 Front and Rear Suspension Setting (example) 

Front Fork Air Pressure: 
‚The front fork can be adjusted to any air pressure 

within the usable range to suit various riding and load 

conditions. They can be adjusted to lower air pressure 

for cruising on smooth roads, but should be adjusted to 
higher pressure to high speed riding, or riding on bad 

roads. 

Inspection 

Put the motorcycle up on its center stand. 

Raise the front wheel off the ground by using a jack 
under the engine. All weight must be off the front 

wheel, 

eRemove the air valve cap, and check the air pressure 
with the air pressure gauge (special 1001). 

A. Air Pressure Gauge: 5205-1003 

B. Air Valve 

NOTE: 1. Check theair pressure when the fork legs are 

cold. 

2. Do not use tire gauges for checking air pressure. 

They may not indicate the correct air pressure be- 

Cause of air Icaks that occur when the gauge is applied 
10 the valve, 

Adjustment 
elnject air through the valve with a pump to adjust the 

> ka/cm? (36 psi, 250 
kPa). 

NOTE: 1. A normal tire pump can be used, 

2. Adjust theair pressure to sult various riding conditions 
Within the usable range. 

Rear Shock Absorber Front Fork Air Pressure 

Sepension | g Force | Damping Force 
Setting | (Sieove Position) | (Adjuster Position) KzssopjF ea 

Son | A Tor2 Tor2 2 h 2 I 5 = St 06 kg/em? (8,5 psi, 60 kPa) | 0.5 kglem? (7.1 psi, 50 kPa) 

€ Ford Ford 5 Bi 
lo EEE L 09 kglem? (13 psi, 90 kPa) | 1.0 kgfem? (14 psi, 100 kPa) 
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Table 4-16 _Front Fork Air Pressure 

Standard Usible Range 
kglem? (psi, kPa) | kg/em? (psi, kPa) 

k26300, F[0700,70) | (%53 60-90) 

Kz650H |06 (8.5, 60) 50-100) 

1. Try to set the air pressure of the right 

CAUTION} TM and left fork legs as equally as possi- 
‚le. The difforonce in air pressure between the right 
and left fork legs must be within 0.1 kg/em’ (1.4 psi, 
10 kPa). 

2. Inject air little by little so that air pressure does not 

rise rapidly, Air pressure exceeding 2.5 kg/cm’ (36 
psi, 250 KPa) may damage the oil seals. 

[WARNING ] 1; B¢ sure to adiust the air pressure 

within the usable range. Front fork 

'adjusted too low or too high adversely affect handling 

and stability and could lead to accident and injury. 
2. Only air or nitrogen gas can be used. Never inject 

oxygen or any ohter kind of gas. Other gases could 

produce an explosion. 
3. Do not incinerate the front fork. 

Front Fork Load/Compression 
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Rear Shock Absorber Spring Force: 
The spring adjusting sieeve on each rear shock ab- 

sorber has 5 positions so that the spring can be adjusted 
for different road and loading con 

Shock Absorber Spring Force (K2650-D) 435) 

210 
202, 

178,5: 

160 

120 

W
ei

g
h

t 
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g
) 

80 
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Compression (mm) 

Shock Absorber Spring Foren (KZ650-H) 4. 

200 - 
1845 

1628 160) 7 

3 20 

= S 

2 5“& 
2 0 o 

S 

v | 

34 20 0 20 40 60 8085 

Compression (mm) 

Inspection 
If the spring action feels 100 soft or 100 stiff, adjust 

in accordance with the following table: 

Shock Absorber Spring Force (KZ850-F) E38) 

210 T 1208.8° 200 =} 
183. 

33 | = —— 

2 
% Table 417 _ Spring Action 

2 Position. ı1213]#]5 
= Spring Action | Stranger —> 

20 40 60 8085 

Compression (mm) 

Adjustment 

Turn the adjusting sleeve on each shock absorber 10 the 
desired position with a hook spanner. 

Check 10 see that both adjusting sleeves are turned to 

the same relative position. 
o not [Warning ! both spring adjustng see 

adjusted equally, handling may be im- 

paired and a hazardous condition may result. 
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NOTE: 1. Match the spring adjusting sleeve position 

with the damper adjuster position refering 10 the 

Suspension Setting. 

Rear Shock Absorber Damping Force: 

The damper adjuster on each rear shock absorber has 
4 positions so that the damping force can be adjusted for 
different road and loading conditions. The numbers on 

the adjuster show the setting posi 

A Dampor Adjuster 

Inspection 

#If the damper setting feels too soft or too stiff, adjust 
it in accordance with the following table: 

Table 4-18 

[ roiton 
| Damping Force 

Do Free 

11213 1775 
Larger —> 

Adjustment 

®Turn the adjuster to the desired number untill you fecl 
a click. 

Check to see that both adjuster are turned to the same 
relative position. 

[WARNING J ' Both damper adjuster are not adjusted 
equally, handling may be impaired and a 

hazardous condition may result. 

NOTE: 1. Match the damper adjuster position with the 
spring adjusting sieeve position referring to. the 

Suspension Setting. 

Front Fork: 

‚Spring Tension Inspection 
@Since the spring becomes shorter as it weakens, check 

its free length to determine its condition. 
if the spring of either fork leg is shorter ihan the 

service Iimit, it must be replaced, 

#if the length of a replacement spring and that of the 
remaining spring vary greatly, the remaining spring 
should also be replaced in order to keep the fork legs 
balanced for motorcycle stability, 

Do not remove the springs and rely on 
compressed air only. _Correct springs 

4.15 

must be used in this suspensi 

springs can lead to a cone 
injury., 

n system. Use without 

ion causing accident and 

Table 4-19 Fork Spring Free Length 

K2z650D, F | KZ650-H 

Service Limit mm 497 mm 

A. Fork Spring B. Free Length 

Inner Tube Damage Inspection 

Visually inspect the inner tube, and repair any 
damage. 

If the damage Is not repairable, replace Ihe inner tube. 

Since damage to the inner tube damages the oil seal, 

replace the oil seal whenever the inner tube is repaired 
or replaced. Temporarily assemble the inner and outer 

tubes, and pump them back and forth manually to 

‚check for smooth operation. 

If the inner tube is bent or badly creased, 
‚place it. Excessive bending, followed 

by subsequent straightening, can weaken the inner tube. 

Guide Bushing Damage Inspection 
Visually inspect the guide bushings 

#IF it has badly damage, replace the inner tube assembly 
or outer tube assembly. 

A. Guide Bushings 

EEE 
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Oil Seal, Dust Seal Inspection 

Check the oil sal and dust seal. 

MIT any signs of deterioration or damage, replace them. 

NOTE: 1. Replace the oil seal with a new one whenever 
it has been removed. 

4-42 

A. Oil Seal B. Dust Seal 

Rear Shock Absorbers: 

Inspection 
Check the rubber bushings in both the upper and lower 

shock absorber mountings. 
If ihey are worn, cracked, hardened, or otherwise 

damaged, replace them with new ones 

. Rubber Bushings 

Swing Arm: 

This. motorcycle has needle bearings at the swing 
arm pivot. If bearing wear has progressed such that the 

swing arm has become loose, the motoreycle will be un- 
stable. 

A bent pivot shaft or twisted swing arm will also 
cause instability by throwing the rear wheel out of 

ment. A bent pivot shaft may also cause bearing 
seizure. 

‚Swing Arm Sleeve Wear Inspection 
@Measure the outside diameter of the swing arm 

sieeve at both ends with a micrometer. 

If the diameter is less than the service limit or if it 

shows visible damage, replace the swing arm sleeve. 

Table 4:20 Swing Arm Sleeve 

Service Limit 21.96 mm 

A. Swing Arm Sleove 

Neede Bearing Inspection 

einspect the needle bearings for abrasions, color change, 
o Other damage, 

If there is any doubt as to its the condition of either 

needle bearing, replace both necdle bearings. 

NOTE: 1. Whenever the swing arm sleeve is replaced, 
also replace the needle bearings. 

Pivot Shaft Runout Measurement 

#To measure the pivot shaft runout, set Ihe pivot shaft 

on V blocks at the end of the pivot shaft, and set a dial 

gauge to the shaft halfway between the blocks. 
Turn the shaft to measure the runout. The amount of 

runout is the one of dial variation. 
If the shaft runout exceeds the service limit, straighten 

Table 4-21 Pivot Shaft Runout 

Usable Range Service Limit 

0.14mm 0.7 mm 

Pivot Shaft Runout 
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BATTERY 

With proper care, the battery can be expected to 
hast several years, but it may be completely ruined long 
before that if it is mistreated. Following a few simple 
rules will greatly extent the life of the battery. 
1. When the level of the electrolyte in the battery is low, 

add only distilled water to each call, until the level is 
at the uppor lovel line marked on the outside of the 
battery. Ordinary tap water is not a substitute for 
distilled water and will shorten the life of the battery. 

2. Never add sulphuric acid solution to the battery. 
This will make the electrolyte solution too strang 
and will ruin the battery within a very short time. 

3. Avoid quick-charging the battery. A quick-charge 
will damage the battery plates. 

4. Never let a good battery stand for more than 30 days 
without giving it a supplemental charge, and never 
let a discharged battery stand without charging it. 
If a battery stands for any length of time, it slowly 

self discharges. Once it is discharged, the plates 
sulphate (turn white), and the battery will no longer 
take a charge. 

5. Koop the battery well charged during cold weather 
50 that the electrolyte does not freeze and crack open. 
the battery. The more discharged the battery be- 
‚comes, the more easily it freozes. 

6. Always keep the battery vent hose free of obstruc- 
tion, and make sure it does not get pinched, crimped, 

or malted shut by contact with the hot muffler. If 
battery gäses cannot escape through this hose, thay 
will explode the battery. 
DON'T INSTALL THE BATTERY BACKWARDS. 
‚The negative side is grounded. 

Electrolyte: 
‚The electrolyte is dilute sulphuric acid. The standard 

specific gravity of the electrolyte is 1.280 at 20°C 
(68°F). The water in this solution ‚changes to a gaseous 
mixture due to chemical action in the battery and es- 
capes, which concentrates the acid in a charged battery. 
Consequently, when the level of the electrolyte becomes. 
low, only distilled water should be added, If ‚sulphuric 
acid is added, the solution will become too strong for 
proper chemical action and will damage the plates. 
Metal from the damaged plates collects in the bottom 
of the battery. This sediment will eventually cause an 
internal short circuit 

The specific gravity of the electrolyte is measured. 
with a hydrometer and is the most accurate indication 
of the condition of the battery. Fi 51 
shows the relationship between the ‚specific gravity of 
battery charge. Since specific gravity varies with temper- 
ature, and since the temperature of the solution being 
checked is likely to be other than 20°C (68°F) and the 
percentage of battery charge. Since specific gravity 
varies with temperature, and since the ‚temperature of 
the solution being checked is likely to be other than 20°C 
(68°F); the formula given below should be used to 
‚sompute the equivalent specific gravity for any tem- 
perature. When the temperature goes up, the specific 
‚gravity goes down, and vice versa. 

Celsius 

S20 = 5; + [0.0007 (t— 20)] 

OFahrenheit 

Sea =S¢ + [0.0004 (t — 68)] 

St = specific gravity at the present temperature 

specific gravity at 20°C 

pecific gravity at 68° F 

1= present temperature of solution. 

S20 

Generally speaking, a battery should be charged ira 
specific gravity reading shows it to be discharged 10 50% 
or less of full charge. 

Specific Gravity/Battery Charge Relationship (8-7 
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NOTE: 1. When using the hydrometer, read the elec- 
trolyte level at the bottom of the meniscus (curved 
surface of the fluid) 
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Battery Charge: 

Initial Charging 
New batteries for Kawasaki motoreycles are dry 

charged and can be used directly after adding Ihe 

electrolyte. However, the effect of the dry charge 

(deteriorates somewhat during storage, especially if any 
dir has entered the battery from imperfect sealing. 

Therefore, it is best to give the battery an initial charge 

before using it in order to ensure long battery life. 

[WARNING | Beceuse the battary givs off an explosive 
s mixture of hydrogen and oxygen, 

keep any sparks or open flame away from the battery 

during chargin 
(ePour a 1.280 (specific gravity at 20°C or 68°F) sulphu- 

Ic acid solution Into ach cell of he battery up to the 

upper level line, 
eLet the battery stand for 30 minutes, adding more acid 

if the level drops during this time. 

NOTE: 1. If the temperature of the solution is over 
30°C (85°F), cool the solution before pouring it into 
{he baten 

2. After pouring the acid into the battery, start charging, 

the battery within 12 hours, 
sLeaving the caps off the ces, connect the battery 1o 

& charger, set the charging rdte at 1/10 the battery 

(capacity, and charge it for 10 hours. For example, if 

the battery is rated at 12AH, the charging rate would 

be 1.2 ampere. If a constant voltage charger s used, 
the voltage must be adjusted periodically to keep the 

curent ata constant value. 

If the temperature of the eloetrolyterises 

CAUTION} above 45°C (118°F) during charging, re- 
(düce the charging rate to bring down the temperature, 
and increase the charging time proportionately. 

(eAfter charging, check the elctrolyte level in each cell. 

IF the level has dropped, add disiled water to bring 

it back up to the upper level line. 

Check the results of charging by measuring the specific 

aravity of each cell and by measuring battery voltage. 
Battery voltage of a 12 volt battery directly after the 

completion of charging should be 15 10 16 volts. 

Ordinary Charging 
Because the battery gives off an explosi 

ges mixture of hydrogen and oxygen, 
keep any sparks or open flame away from the battery 
during charging. 
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eClean off the battery using a solution of baking soda 

and water, Make especially sure that the terminals are 
clean. 

If the electrolyte level is low in any cell, fill to over 

the lower level line but not up to the upper level line 
since the level rises during charging. Figure the 

charging rate 10 be between 1/10 and 3/10 of battery 

capacity. For example, the maximum charging rate 
for a 12AH battery would be 12 x 3/10 which equals 

3.6 amper 

Charging the battery at a rate higher than 

CAUTION] znecified above could ruin the battery. 
Charging st a higher rate causes excess heat, which can 

warp the plates and cause internal shorting. Higher than 

normal charging rates also cause the plates to shed active 
meterial, Deposits will accumulate, and can cause inter- 

nal shorting. 

eMeasure the specific gravity of the electrolyte, and use 
the graph, Fig. 5-1, to determine the percentage of dis- 

charge. Multiply the capacity of the battery by the 
percentage of discharge to find the amount of discharge 

in ampere-hours. Use this figure in he formula below 

to compute charging time. 

Amount of discharge (AH) 
Charging time (hours) arena) 1215 

eRemove the caps from all the cell, and begin charging 

the battery at the rate just caluculated. IF a constant 

voltage charger is used, the voltage will have to be 
adjusted periodiclly 10 maintain charging current at 

3 constant value. 

1f the temperature of the slectrolyto ises 

CAUTION} above 45°C (115°F) during charing, ro- 
duce the charging rate to bring down the temperature, 

and increase charging time proportionatey. 
(@After charging, check the elctrolyt level In each cell 
IF the level has dropped, add distilled water 10 bring 

it back up to the upper level ine, 

Check charging results by measuring the specifc 

vty of each cell and by measuring battery voltage. 
Battery voltage of a 12 volt battery directly after he 

completion of charging should be 15 to 16 volts and 
the specifie graviy of the electrolyte should be more 

than 1.250. 
IF the voltage is lower than this, the battery is not com- 

pltely charged or can no longer take a full charge. 
IF the specific gravity of any one cell is lower than 

1.250, there may be damage in he cell 

Table 5-1 Battery Troubleshooting Guide 

Good Battery Suspect Battery Action 

(P) chocolate color white (sulphated); + plates 

Bus ) gray broken or corroded Bene 
Sediment None, or small amount sediment up to plates, using short_| Replace 
Voltage above 12 volts below 12volts Test charge 
Electrolyte Level | above plates below top of plates Fülland test charge 

above 1.200 in allcelis;no two | below 1.100, or difference of more 
Specific Gravity | cells more than 0.020 different | than 0.020 between two cells JTestcharln 
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Battery Test: 

When the battery is suspected ofbeingdefective, check 
the battery as following: 

Inspection 
®inspect Ihe points noted in Table 5-1. 

Charge the battery with the ordinary charge following 
the table. 

If the battery will take a charge so that the voltage and 

specific gravity come up to normal, it may be considered 

g00d except in the following case: 
Alf the voltage suddenly jumps to over 13 volts just 

after the start of charging, the plates are probably sul- 

phated. A good battery willriseto 12 volts immediately 
and ıhen gradually g0 up to 12.5 — 13 volts in about 
30 10.60 minutes after charging is startcd. 

af one cell produces no gas bubbles, or has a very 

Now specific gravity, it is probably shorted. 
If there does not appear to be enough sediment 10 

short the plates, but one cell has a low specific gravity 
after the battery is fülly charged, the trouble may be 

instance only, sulphuric acid solution may be added to 
correct the specific gravity. 

if a fully charged battery not in use loses its charge 

after 2 to 7 days, or if Ihe psecific gravity drops mark- 

edly, the battery is defective, The self-discharge rate of 

a g00d battery is only about 1% per day. 

CHARGING SYSTEM 

The charging system consists of an alternator and 
regulator/rectifier. 

The alternator generates the current required by the 
electrical circuits, The generated current is a three phase 

alternating current (AC), which is changed to direct 

‚Charging Cireuit 

current (DE) and controlled by a solid-state regulator/ 
rectifier to supply an even voltage 10 the circuit compo- 
nents. 

There are a number of important precautions that 
are musts_ even servicing the charging system. Cautions 

that are applied to the individual sections are mentioned 
in each section. Failure to observe these rules can result 

in serious system damage. Learn and observe all the, 

rules below. 
Wen handling the regulator/ractifier, 

CAUTION} onsarve the following 10 avoid damage 
10 the regulator/recti 
1. Do not reverse the battery lead connections. This 

will burn out the zener diode. 
2. For the regulator/ractifier to function properly, the 

battery must be charged to near capacity. If the 

battery is badly discharged, charge it before installing 

it in the motorcycle 
When handling the alternator rote 

3. Do not allow the rotor to suffer sharp impacts such 
as striking it with a hammer or letting it fall on a 

hard surface. Such a shock to the rotor can cause 
the magnets to loss their magnetism. 

Initial Inspection 

When there are any problem indications in the 
charging system, give the system a quick initial inspec- 

tion or check before starting a series of time consuming 
tests, or worse yet, removing parts for repair or replace- 

ment, Such a check will often turn up the source of 

the trouble. 
@Make sure all connectors in the circuit are clean and 

tight, and examine wires for signs of burning, fraying, 
etc. Poor wires and bad connections will affect elec- 

trical system operation. 

sCheck the regulator/rectifier andalternator for evidence 

of physical damage. 

Regulator/Rectifier 

Tnyristor 
Alternator 

Ignition Switch 

L
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A worn out or badly sulphated battery will produce 

numerous problems that cannot. be corrected untl the 

battery is replaced, ALWAYS CHECK BATTERY 

CONDITION BEFORE CONDEMNING OTHER 
PARTS OF THE SYSTEM. A FULLY CHARGED 

BATTERY IS A MUST FOR CONDUCTING ACCU- 

RATE SYSTEMS TESTS. 

Charging system mulfunctions can be traced to either 
the battery, alternator, regulator/rectifier, or the wiring. 

Troubles may involve one unit or in some cases, all 
units. Never replace a defective unit without deter- 

mining what CAUSED the failure. If the failure was 

brought on by some other unit or units, they too 

must be repaired or replaced, or the new replacement 
will soon fall, 

Operational Inspection of Charging System 

#Before making this test, check the condition of the 

battery. 

if the battery voltage is less than 12 volts, charge the 

battery. 

Before starting the charging voltage test, warm up the 

engine to obtain actual alternator operating conditions. 

'eUnlock the seat and swing it open. 
(eSet the multimeter o the 25V DC range, and connect 

the meter (+) lead to the battery (+) terminal and the 

meter (-) lead to the battery (-) terminal. 

A. Battery (+) Terminal 

B. Battery (-) Terminal 

C. Voltmeter (25V DC) 

Start the engine, run it.at the rpm in the table, and 

note the voltage reading, 

Table 52 Charging Voltage 

Meter | Connections en 

‚Meter (+) + Battery (+) 
25V 0C | Meter (-) = Battery () | 00U 145 V 
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‚Alternator inspection 

There are three types of alternator failures: short, 

‚open (wire burned out), or loss in rotor magnetism. 
A short or open in one of the coil wires will result in 

either a low output, or no output at all. A loss in 
Totor magnetism, which may be caused by dropping or 

hitting the rotor, by leaving it near an electromagnetic 
field, or just by aging, will result in low output. 
@Remove the engine sprocket cover, and disconnect the 

three yellow leads from the alternator. 
Connect the multimeter as shown in the table to check 

the alternator output voltage of each pair of the three 

alternator output leads with no electrical loads. 

Table 53 _Alternator Output Voltage 

Readin [Meter Range Connections @400 mm 

One meter lead = One 

yellow lead 

250VAC | Theother meter lead = | about S0V 

‚Another yellow lead 

(Total of 3 measurements) 

A. Alternator Output Leads B. Voltmeter (250V AC) 

Start the engine, run it at the rpm given in the table, 

and note the voltage reading. 

If the output voltage shows the value in the table, the 

alternator operates properly and the regulator/rectifier 

is damaged. A much lower reading. than that given in 
the table indicates that the alternator is defective. 

‚sCheck the stator coil resistance as follows: 
Stop the engine, set the multimeter 10 the x 1 2 range, 

and measure for continuity between each pair of Ihe 
three alternator output leads. 

If the reading is much higher than the values specified 
in the table, the regulator/rectifier is defective or its 

leadsare loose or open. 

#if the reading does not rise as the engine speed In 

creases, check the alternator and regulator/rectifier 
0 determine which part is defective. 

Table 54 Stator Coil Resistance 

[Meter Range Connections [Reading 

One meter ad One 

yellow lead son 
x1Q |Theothermeterlad= | O 

Another yellow lead 3 

(Total of3 measurements) 
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IF there is more resistance than shown in the table, or 

no meter reading (nfinity) for any two stator coll leads, 
the coll has an open lead and must be replaced. Much 

less than this resistance means the coll is shorted, and 
must be replaced. Much less Ihan this resistance means 
the coll is shorted, and must be replaced. 

@Using the highest resistance range of Ihe multimeter, 

measure the resistance between each of the yellow 
Ieads and chassis ground. 

If any meter reading is less than Infinity (=), the stator 
is shorted and must be replaced. 

If the stator coil windings have normal resistance, but 

the voltage check showed the alternator to be defective; 
then the rotor magnets have probably weakened, and 

the rotor must be replaced. 

Regulator/Rectifier Inspection 

Rectifier Inspection: 
With the ignition switch turned off, pull off the left 

side cover, and remove the electrical cover. 

A. Electric Cover 

8. Regulator/Rectifier 

©. White/Red Load 

D. 6-Pin Connector 

®Disconnect the regulator/rectifier white/red lead and 
6-pin connector. 

Using the x 10 or x 100 2 range, check the resistance 
in both directions between the’ white/red lead and 
each yellow lead, and between the black Icad and each 

yellow lead. There is a total of 12 measurements. The 

resistance should be low in one direction and more 
than ten times as much in the other direction. 

If any two leads are low or high in both directions, the 

rectifier is defective and must be replaced. 

NOTE: 1. The actual meter reading varies with the 

meter used and the individual recifier, but, generally 

speaking the lower reading should be within 1/3 scale 

of zero ohms. 

Regulator test: 

To test the regulator out of circuit, use three 12V, 

batteries and a test light made from a 12V 3 — 6W bulb 

in a socket with leads. 

Remove the regulator/rectifier from the bottom of the 

battery case, 
Using auxiliary leads, connect one of the yellow leads 

10 the battery (+) terminal, and connect the test light 

between the black lead and the battery (-) terminal, 

At this time the bulb should not be lit. 
The test light works as an indicator and 

CAUTION} also as a current Iimiter to protect the 
regulator/rectifier from excossive current. Do not use 

an ammetor instead of a test light. 

=Connect the brown Icad to the other battery (+) ter- 
minal and connect the black lead to the battery (-) 
terminal momentarily. At this time the bulb should 
not beit. 

#To apply 24V 10 the regulator/rectifler, connect two 

12V batteries in series, and connect the brown lead 

10 the battery (+) terminal and the balck lead to Ihe 

battery (-) terminal momentarily. The bulb should 
now light and stay on until the bulb circuit is opened. 

Do not apply more than 24 volts. If more 

CAUTION} than 24 volts is applied, the regulator/ 
rectifier may be damaged. Do not apply 24 V mon 

than a few seconds. If 24 volts is applied for more than 

a few seconds, the regulator/rectifier may be damaged. 
eRepcat the above three steps for other two yellow leads. 

If the bulb does not light as described above, replace 

the regulator/rectifi 

NOTE: 1. The above test is not foolproof.. IF the above 

checks show the regulator/rectfier is not damaged, 

but there is still trouble in the charging system, first 
carefully inspect the alternator, battery, wiring, and 

all connections. Replace the regulator/rectifier if al 

these other components turn out good. 

Regulator Test 57 

Test Bulb 

) ) 
Regulator/ 

Rectifler 

White/Red 
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IGNITION SYSTEM 

(@IS 

Tgnition 

Spark 

Present?, 

No 

3 v 
Perform “Operational 

inspection of 
ignition system” 

Sparks 

jumps across. 

meedles? 

No 

Perform *Ignition 
system wiring 

check” 

‚Check leads, connec- 

tions, ignition coil, 

spark plug caps, and 
pickup coll 

v 
Repair or replace 

the damaged parts. 

End 

Yes 

Ignition System Troubleshooting Guide 

Perform “Dynamic 

ignition timing. 

test" 

Timing, 

Correct and rotor 

moves smoothly? 

Yes 

Inspect ignition 

coil 

Replace 

—si damaged 
parts 

Inspect 

Pickup coil 

Replace igniter 

Perform "IC ifresistances. 
igniter out of differ from 
circuit test" specified values 

To use this chart, follow the arrows on the chart 

selecting a “yes” or “no” arrow at each diamond-shaped 
step until you reach the “end”. Each test procedure is 
explained individually on the pages after the chart. This 
chart is for one half of the ignition circuit; use the same 

chart for the other half. 

Replace 

timing 

advancer 

End 

U ——eeeee——— 
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Nanition Cireuit 58 
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The working electrical part of the ignition system 
consists of a battery, two pickup coils, an IC igniter, 
two ignition coils, and four spark plugs. To advance 
the ignition timing as engine rpm rises, an automatic 
centrifugal-type timing advancer is used. The ignition 
system comprises wo parts; one part fires #1 and =4 
eylinders, and the other part #2 and #3 cylinders. A 
schematic wiring diagram of one half the system is 
in the figure, 

IF trouble is suspected in the ignition system, check, 
the system inaccordance with the troubleshooting guide. 

Description of Each Testing Procedure: 
1. Dynamic Ignition Timing Test 

Check the ignition timing with a strobe light for both 
low and high speed operation. Timing advance begins 
at 1,400 — 1,600 pm and reaches the maximum advance 
at 3,000 — 3,400 rpm. As a result, the timing must be 
checked at idle (below 1,400 rpm) and then at above 
3,400 rpm when it is fully advanced. 

Ignition Timing/Engine Speed Relationship. 59 
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=Connect a strobe light 10 the #1 or #4 spark plug lead 
in the manner prescribed by the manufacturer in order 

10 check the ignition timing under operating cand 

tions. 

Tum on the ignition switch and engine stop switch 

Start the engine, and direct the strobe fight at the 

timing marks. 
®Below 1,400 rpm, the F mark on the timing advancer 

must be aligned with the timing mark above the 

advancer for correct low rpm ignition timing. 

A. Timing Mark C. Advanced Mark 
B. F Mark 

®Above 3,400 rpm, the advanced timing mark (the 
vertical lines to ıhe right of the 4 mark) must be 

aligned with the timing mark above the advancer for 

‚correct high rpm ignition timing. 

Table 55 Timing Advancing 

Engine Speed 

i 

0 ! & 
1,000 2000 3,000 4000 

Engine Speed (rpm) 

Advance Begins 

Full Advance 

1,400 — 1,600 rpm 

3,000 — 3,400 rpm 
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if the timing is not correct, check that the rotor on 
the ti advancer turns smoothly on the shaft by 
"hand and that no parts are visually damaged. 

A Timing Rotor 

IF advancer lubrication does not remedy the problem, 

replace the advancer with a new one. 

If the timing rotor binds on the shaft, lubricate the 

timing advancer, and re-check the ignition timing. 

2. Ignition Coil Inspection 

‚The most accurate test for determining the condition 

of the ignition coils is made by measuring arcing distance 
with the Kawasaki Electrotester (special tool: P/N 

57001-980). Since a tester other than the Kawasaki 

Electrotester may produce a different arcing distance, 
the Kawasaki Electrotester is recommended for reliable 

results. 
‚Remove the ignition coil 
"Connect the ignition coil to the Kawasaki Electrotester 

as shown in the figure. 

lgnition Coil Test 

AS 
Electrotester 

Ignition Coil 

(Turn on the tester switches. 
[WARNING ] Do mot touch the coi or lead 10 svoid 

xtremely high voltage shocks. 
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@Gradually slide the areing distance adjusting knob from 
left to right (small distacne to large distance) careful- 

Iy watcheing the arcing. 

#Stop moving Ihe knob at the point where the arcing 

begins to fluctuate, and note the knob position in mm, 

Table 5:8. Arcing Distance* 

Standard 

7 mm or more 

*Measure with the Kawasaki Electrotester. 

IF the distance reading is less than the value shown in 
the table, the ignition coil or spark plug caps are de 

fective, 

To determine which part is defective, measure the 

arcing distance again with Ihe spark plug caps removed 
from the ignition coil. 

IF the areing distance is subnormal as before, the trouble 

is with the ignition coll itself, 

IF the arcing distance is now normal, Ihe trouble is with 
the spark plug caps. 

I£ an Electrotester is not available, the coil can be 

checked for a broken or dadly shorted winding with an 

ohmmeter. However, an ohmmeter cannot detect layer 

shorts and shorts resulting from insulation breakdown 
under high voltage, 

To measure the primary winding resistance: 
Set the ohmmeter to the x 1 Q2 range, and measure 

for continuity between the primary lead terminals. 

To measure the secondary winding resistance: 

@Unserew the spark plug caps from the spark plug leads. 
Set the ohmmeter to the x 1 k2 range, and connect, 

one ohmmeter lead to one of the spark plug leads and 

the other ohmmeter lead to the remaining spark plug. 

lead. 

| &3 
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=" 

A. Measure the primary winding resistance (x 1.0) 
8. Measure the socondary winding resistance (x 1 K£2) 
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Table 5-7 _ Ignition Coil Resistance 

MeterRange | Reading 

Primary Winding x19 18-270 

Secondary Winding xıkn | 12- 18km 

IF the coll does not produce an adequate spark, or if 

either the primary or secondary winding does not have 

the correct resistance, replace the ignition coil. 

‚eWith the highest ohmmeter range, check for continuity 

between each ignition coil pink lead, and one spark 
plug fead and the coll core (two tests on each coil) 

If there is any reading, the coil is shorted and must be 

replaced. 
I either spark plug lead shows visible damage, replace 

the ignition coll. 

3. Operational Inspection of the Ignition System 

®Have a DC voltage source of 6 — 12 volts output such 
as a motoreycle battery. 

Open the seat, and disconnect Ihe 4-pin connector 

which connects the IC igniter and the pick-up coils. 
#Remove the fuel tank, and pull the spark plug caps off 

the spark plugs. 
Connect the spark plug leads to the Electrotester in the 

same way as for measuring the arcing distance. For this 
test, the Electrotester need not be supplied with 
electric power. 

Slide the adjusting knob to set the arcing distance to 
58 mm. 

ein the 4-pin connector from the IC igniter, connect the 
DC voltage source positive (+) lead to the black lead 
and the negative (-) lead tothe blue lead for the #1 and 
#4 ignition coll (voltage source positive (+) Icad to the 

Operational Inspection of Ignition System 

Ignition 
Switch 

Fuse 

yellow lead and the negative (-) lead to the red lead for 

the #2 and #3 ignition coll). 

Turn the ignition switch to the ON position, and switch 

the DC voltage source on and off. 
@As the DC voltage source is switched, sparks should 

jump across the needles in Ihe Electrotester. 

4. Pickup Coil Inspection 

Connect the multimeter to the pickup coll leads 10 

measure the coll resistance as shown in the table, 

Table 58 Pickup Coil Resistance 

MeterRangeT Connections Reading 
me Meier ead = ach 

«Yellow xi0g Feel i, son 
The other meter Lead = 

Blue or Red Lead 

A. Pickup Coil 4-pin Connector 

B. Ohmmeter (x 100 2) 

Engine 

Stop Switch 

o*-0, Se 

Switch 
Ic 

Igniter 

Electrotester 

I 
Ignition 

Gl 

= 

6-12 volt 

Battery 



or If there is more resistance than shown in the table, the 

coil has an open Icad and must be replaced, Much less 
than this resistance means the coil is shorted, and must 

be replaced. 

@Using the highest resistance range of the multimeter, 

measure the resistance between the pickup coll leads 
and chassis ground. 

elf any meter reading is less than infinity (=) 
‚coll assembly is shorted and must be replacı 

Visually inspect the pickup coll assembly. 

#If the permanent magnets and coils are damaged, re 
place the pickup coil assembly. 

thepickup 

A. Magnet B. Pickup Coil 

Table 59 Wi Inspection 
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5. Ignition System Wiring Check 

®Reconnect all leads and connectors which were dis- 

connected. 
Connect ihe multimeter 10 the IC igniter leads as 

shown in the table, turn on the ignition switch, and 

note the meter readings. Measure the lead voltages 
with the engine stopped. 

6. IC Igniter Out of Circuit Test 

‘Turn off the ignition switch, and disconnect all the IC 
igniter leads and connector. 

Connect the multimeter as shown in the table 10 check 
the internal resistance of the igniter. 

IGNITION SWITCH 

‚Switch Test 

eRemove the headlight unit, and disconneet the 6-pin 

connector and brawn lead from the switch. 

eUseanohmmeter to verify ihatall the connections listed 
in the table are making contact (zoro ohms between 

hose wire, and that no other wires are connected 

#If there are any opens or shorts in the switch, replace it 
with a new one. 

Meter Range Connections® Location] Reading 
35V. Dc | Meter (+) = Black or Green At 4-pin connector for the ignition cails 

Meter (+) = Black, Bius, Vellow, or Red ‚Au-pin connector for the pickup colls 

Connect Ihe meter (-) lead to ground, 

Table 5:10 IC Igniter Resistance 

Meter Range ‚Connections Location Reading* 
Meter (+) — Black/ Yellow b i 

X1k Meter ()12 Black Grocn At 4-pin connector for the ignition coils - 

Meter (7) = Black, Green : - 

|_ Meter ()~ Back Yellow 1500 
Meter (+) = Yellow/Red " 2 

LA Meter (—) — Black/Yellow MR 
Meter (1) = Black/Vellow = 

Meter (-) = Yellow/Red 300 — 700 2 
Meter (+) = Blue (Red) 

s Mo ) Bl Cvehow) | At+pinconnetor for thepickup cals | 25-450 

Meter (+) = Black (Yellow) | B 
Meter () Blue (Red) un 

*Measured with Ihe Kawasaki Hand Tester (57001-983) 

A tester other than the Kawasaki Hand Tester may show slightly different readings, 
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Table 5-11 _ Ignition Switch Internal Connections for each Switch Position, 

Horn | Battery 1 | Tgnition | Tail 1] Tail2 | Battery2 | Tail 3 

Brown | White | Yellow | Blue | Red | White | Orange/Green, 

OFF 

ON — — 

2 Ze 
Starter Relay Test 

®Disconnect the starter motor- lead from the starter 

motor in the electrical cover, and connect an ohmmeter 

set to the x 1 €2 range across he relay terminals, 
®Pulling the clutch lever, push the starter button, and 

see if Ihe meter reads zero ohms. 
Alf the relay makes a single clicking sound and the meter 

reads zoro, the relay is good. 

If the relay clicks but the meter does not read zoro, the 

relay Is defective and must be replaced. 

A. 6&-pin Connector 

ELECTRIC STARTER SYSTEM 

Starter Motor Circuit: 
GAUTION] Secsise of ie ar amount of camanı, 

never keop the starter button pushed any 

ie that the starter motor will not turn over, or the 

current may burn out the starter motor wi 

Starter Motor Cireuit 

A. Starter Relay ©. Yellow/Red Lead 

B. Relay Torminals D. Black Lead 

if the relay does not click at all, disconnect the other 
two leads (black and yellow/red), and measure the re- 

sistance across them. 

= L Alf the resistance is not close to zoro ohms, Ihe relay is 
er defective.. R 

En Battery «However, if there is about zoro ohms resistance, the 
relay may be good; check that there is actually voltage 

to the relay before deciding that the relay is defective, 
Fuse #To check for the voltage, first turn the meter 10 25V 

DC, connect the (-) meter lead to the yellow/red Icad 
Sarer ®) Tenkien which was. disconnected form the relay lead, and 

ckout > Switch 
Switch 

3 see if the meter reads battery voltage. 
ngine #If the meter does not, there is wiring, starter lockout 

connect the (+) meter lead to the black lead. 

Barker La) switch, or starter switch trouble. 
Ben If the meter reads battery voltage but the relay does 

not click, the relay is defective. 

@Pulling the clutch lever, push the starter button, and 

o
y
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‚Starter Lockout Switch Test 
‚Remove the fuel tank, and disconeect the two starter 

lockout switch black leads. 
eConnect an ohmmeter set 10 the x 1 £ range across the 

two black leads. 
@Pull the cluth lever, and see if the meter reads zoro 

ohms. 
#If the meter does not, the starter lockout switch is 

defective and must be replaced. 

A. Starter Lockout Switch 

B. Switch Leads 
Ohmmeter (12) 

‚Starter Button Test 

‚@Remove the headlight unit, and disconnect the 6-pin 

‚connector from the right switch housing. 

eConnect an ohmmeter set to the x 1 52 range across the 

yellow/red and the black leads. 
(@Push the starter button, and see if the meter reads zoro 

ohms. 

#f the meter does not, the starter button is defective 
and the entire right switch housing assembly must be 

replaced. 

A Yallow/Red and Black Leads (6-pin Conn.) 
B. Ohmmater (x 1.0) 

Starter Motor: 
‚Carbon Brush Wear Inspection 

Worn brushes or weak springs will cause poor brush 

contact. 
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@Measure the length of the brushes 

#Replace both if either one is worn down to less than 

the service limit. 

Table 5-12 _ Carbon Brush Length 

[_Serietimit [ 6mm_] 

e
 

N
I 

A. Carbon Brush 

Brush Spring Inspection 
Spring tension should be 560 — 680 grams but a spring 

an be considered serviceable snap the brush 

firmly into place 

DA. Springs B. Brushes 

Commutator Inspection 

A dirty or damaged commutator will result in poor 

brush contact and cause the brushes to wear down 
quickly. In addition, particles from brush wear accu- 

mulating between commutator segments may cause par- 
tal shorts. 

Smooth the commutator surface if necessary with fine 

emery cloth, and clean out the grooves as illustrated 
eDetermine as accurately as possible the depth of the 

grooves between commutator segments. 
Alf ıhe groove depth is less than the service limit, replace 

the armature with a new one. 



A. Emery Cloth B. Armature 

Commutator Groove 

Good 

05 

Bd 08mm 

Mica 

Commutator 

Table 5-13 _Commutator Groove Depth 

SerkeLimt | 02mm] 

using the x 19 ohmmeter range, measure Ihe re- 

sistance between any {wo commutator segments 

IF there is a high resistance or no reading between any 

two segments, a winding is open and the armature must 

be replaced. 

(ee) 

A. Armature D. Ohmmeter (x 1.0) 
B. Commutatar Segments E. Ohmmeter (x 1kKf2) 
C. Shaft 

Using the highest ohmmeter range, measure the re 

sistance between the commutator and the shaft. 
If there is any reading, the armature has a short and 

must be replaced, 

NOTE: 1. Even if the foregoingchecksshown the arma- 

ture to be g00d, it may be defective in some manner 

not readily detectable with an ohmmeter. Ifall other 

starter motor and starter motor circuit components 

check g00d, but the starter motor still does not turn 
‚over or only turns over weakly, replace the starter 

motor with a new one. 

Field Coil Inspection 
@Using the x 12 ohmmeter range, measure the resist- 

ance between the (+) side carbon brush and the starter 

motor terminal 

If there is not close to zero chms, the field coils have 

an open and the yoke assembly must be replaced, 

A. Yoke 
B. Terminal 

©. (+) Side Carbon Brush 

D. Ohmmeter (x 1.0) 

E. Ohmmeter (x 1KR) 

@Using the highest ohmmeter range, measure the resist- 
ance between the (+) side carbon brush and the yoke 
(housing). 

If there is any meter reading, the coils are shorted to 

ground and the yoke assembly must be replaced. 

Starter Motor Clutch: 
Inspection 

@Remove the stärter motor, and turn the starter motor 
idle gear by hand. When viewed from the left side of 

the engine, the starter motor idle,gear should turn 

counterclockwise freely, but should not turn clockwise. 

If the clutch does not operate as it should or if it makes. 

noise, disassemble the starter clutch, examine each part 

visually, and replace any worn or damaged parts, 
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A. Starter Motor Idle Gear B. Turn freely. 

LIGHTING SYSTEM 

This section is divided as follows: 

Headlight Beam: 
GHeadlight Circuit: 

OBrake Light Circuit: 
Turn Signal Circuit: 

Automatic Turn Signal Cancelling System: 

Hazard Circuit: 

Headlight Beam: 

‚Horizontal Adjustment 

(The headlight beam is adjustable horizontally. If not 

properly adjusted horizontally, the beam will point to 
‚one side rather than straight ahead. 
Turn the adjusting screw on the headlight rim in or out 

until the beam points straight ahead. Turning the ad- 

justing screw clockwise makes the headlight beam point 
1o the left. 

A. Adjusting Serew. 

Vertical Adjustment 

The headlight beam is adjustable vertically. If ad- 
Justed 100 low, neither low nor high beam will illuminate 

the road far enough ahead. If adjusted too high, the 
high beam will fall to illuminate the road close ahead, 
and the low beam will dazzle oncoming drivers. 
@Remove the mounting screws, and drop out the head- 

light unit. 

A. Mounting Serew 
B. Headlight Bolt 

€. Hoadlight Unit 

eLoosen the lower headlight bolt. 

@Loosen the headlight housing mounting nuts, and 

adjust the headlight vertically. 

‚A. Mounting Nut 

sTighten the headlight housing mounting nuts, 

Tighten the lower headlight bolt 

install the headlight unit, and tighten the mounting 

screws, 

NOTE: 1. On high beam, the brightest point should be 

slightly below horizoned with the motorcycle on its 

wheels and the rider scated. Adjust the headlight to 

the proper angle according 10 local regulations, 

Vertical Adjustment 5-32 



If he bulb does 

the filament is probably burned out. However, if the 
bulb is good, check the battery, fuses, ignition switch, 
headlight switch, dimmer switch, and wiring. 

Headlight Circuit for US and Canadian models, 

Hi 

not go on when the circuit i closed, 

5-33 

Burning Tachom- Speed“ 
e osition cter ometer 

iy SH ei, Lights Lights Lights 
Lo @@ 

am 

Indicator Light 4 TOR Fuse 

ws 

Ignition Switch Battery 

T 

Headlight Circuit for Other than US and Canadian models 

Dimmer Switch 

=) 
Headlight Switch 

Headlight | TOA Fuse T 
o 

Lo I 70A Fuse F 
‚City Light INES 

i (=) o OFF 
) 

High Beam issing Button 

Indicator Light Ignition Switch 

| 20A Fuse — 
Tachometer 

Lights —o 

Speedometer 

Lights m 

Tail 

Light 



Headlight Switch, Dimmer Switch, 
Passing Button Inspection 

‚Remove the fuel tank and/or headlight unit, and dis- 

‚Connect the leads or connectors to the left or right 
‚switch housing, 

@Use an ohmmeter to see that only the connections 

shown in the tables have continuity (zero ohms). 
#If the switch has open or a short, it can be disassem- 

bled for repair. The contact surfaces may be cleaned, 
but no internal parts are available for replacement. 

If any parts are not repairable, the switch must be 

replaced as unit. 

Table 5-14 _ Headlight Switch Connections 

Brown/White | Brown | BUW 

OFE 

Light) — 
ON — 

= 

Table 5-15 _ Dimmer Switch Connections 

Red/Black Blue Red/Yellow 
Hi 

Lo — 

Table 5:16. _Passing Button Connections 

Red/Blick | Brown 

Push — 

If the headlight lights but does not light brightly, 
{he trouble may be that the headlight is of improper 

Wattage or the battery or the alternator is not supply- 

ing sufficient current. However, the trouble may also 

be caused by a short or a component drawing too much 

current in some other part of the electrical system. 
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Brake Light Circuit: 

NOTE: 1. The same bulb is used for both the brake 

and tail lights. 

2. See the Headlight circuit fot the tail light trouble. 

If the brake light does not go on when the circuit is. 

closed, the filament is probably burned out. However 

if the bulb is good, check the fuscs, ignition switch, 

battery, front brake light switch, rear brake light 
switch, and wiring. 

Tail/Brake Light Circuit 5.36 

Brake Light Switches 

Light 

Brake Indicator 
Light Switch 
Failure Im] 
Indicator a 

Light Battery 

‚Front Brake Light Switch Inspection 

(@Remove the headlight unit. 

onnect the front brake light switch leads (brown 
and blue). 

eSct an ohmmeter 10 the x 1 52 range, connect the meter 

between the switch leads, and determine whether or 

not there is continuity whenever the front brake lever 

is squeezed. 
If there is no continuity, replace the switch. 

A. Front Brake Light Switch 
B. Switch Leads 

©. Ohmmeter (x 102) 

u 
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‚Rear Brake Light Switch Inspection 

@Disconneet the rear brake light switch leads (blue and 
brown) in the right side cover. 

®Set an ohmmeter 10 the x 1 £2 range, connect the meter 

between the switch leads, and determine whether or 

not. there is continuity whenever the rear brake pedal 

iss 
If there is no continuity, replace the switch, 

Brake Light Failure Indicator Switch Inspection 

«Turn on the ignition switch. Watching the indicator 
light (stop lamp), apply and then release either brake. 

Next, with the tail/brake light bulb removed, do the 

same above. 

If the indicator light operates as shown in the table, 
the brake light failure Indicator switch and brake light 

circuit are functioning properly. 

Table 5-17 _ Brake Light Failure Indicator Switch Test 

Brake Lever or Pedal 

Applied | Released 

Tail/Brake | In place GoesOn | Goes Off 
Light Bulb_| Out of place | Goes On | Flashes 

If the brake light failure Indicator does not function 

properly, find out whether the brake light wiring is 

defective or the failure indicator switch is defective. 
The easiest way to test the failure Indicator switch is 

10 install and check the suspect switch on a motorcycle 
with a known good brake light circuit, When this 

method is impossible, check the circuit as follows (the 
battery must be charged). 

(1)Brake light wiring inspection: 
Check brake light operation and replace any defec 

tive parts, The brake light must go on only when 

the brake is applied. 

Remove the left side cover, open the electrical cov 

er, and disconnect the indicator switch 3-pin plug. 

Set an ohmmeter to the x 1? range and voltmeter 

10 the 25V DC range. Check the wiring as shown 

in the table 

To prevent a meter burning, turn off the 
CAUTION Fignition switch while using an ohmmeter. 

A. Brake Light Failure Indicator Switch 

B. 3-pin Socket (from main harness) 

If the meter does not read according to this table, 

there may be an open or short. 

#In case the voltage of the green/white lead shows 

0V, the Indicator bulb may be burned out. 

(2)Brake light failure Indicator switch inspection: 
Make sure that the brake light operates properly, 

and that the brake light wiring is not damaged 
'onnect the indicator switch 3-pin connector. 

@Measure the voltage at the 3:pin connector as 

shown in the table. 

If any one of the meter readings shows an im- 

proper value, the brake light failure. indicator 

switch is defect 



Table 5-18 _ Brake Light Wiring Inspection 

Meter Range, Connections Brake Reading 

Meter (+) Lead Blue Lead Apply Battery Voltage 

Meter (-) Lead - Chassis Grou -yl a | % < En = o nLd = Release oV 
eter (+) Lead = Green/White Lea 

Meter (-) Lead > Chassis Ground are 
xın Black/Yellow Lead + Chassis Ground on 

Table 5-19 _ Indicator Switch Inspection 

Meter Range Connections Brake Reading 
Meter (#) Lead Yellow Lead Apply | Batterj Voltage 

DS Meter (-) Lead Chassis Ground Release, ov 
Meter (+) Lead-*Green/White Lead | Apply oV 

. Meter (-) Lead -» Chassis Ground Release | Battery Voltage 

‚Turn Signal Circui 5-41 

Turn Signal and Hazard Circuit 

Indicator Lights 

Left Right 
Tum Turn 

uns 10 tie 

Hazard Switch 

20A Fuse 

Battery 

Turn Signal Trouble 

(1)Neither right nor left turn signals come on at all: 
sCheck that battery voltage is normal, 

Remove the left side cover, and open the electrical 

cover. 

@Unplug the orange lead and orange/green lead from 

the relay, and use an ohmmeter to check that there 

is continuity (close 10 zero ohms) between the relay 
terminals, 

If there is no ohmmeter reading, or if there is several 

ohms resistance, replace Ihe relay with a new one. 

if the relay checks good, turn the meter t0 the 25V 

DC range, connect Ihe (+) meter lead to the orange 
lead that was disconnected from the relay, and 

connect the (-) meter lead to the orange/green lead. 

With the ignition switch on, first switch the turn 
signal switch 10 the R and then to the L position. 

The meter should resister battery voltage at either 

Position 
If it does not, he fuse, ignition switch, or wiring is 

at fault. 

If battery voltage is read on the meter but the turn 

signals still will not work when Ihe relay is re 
(Connected, then recheck all wiring connections. 



C. Voltmeter (25V DC) 

B. Orange/Green Lead 

(2)Both right or both left turn signal come on and stay 

on or flash too slowly: 
‚sCheck that battery voltage is normal. 
sCheck that all wiring connections are good, 

sCheck that the turn signal bulbs and Indicator bulbs 

are of Ihe correct wattage, 
#If all of the above check good, replace the relay. 

(3)A signal light on one side comes on and stays on: 

Either the light that does not come on is burned 

out or of the incorrect wattage, or the wiring is 
broken or improperly connected. 

(4)Neither light on one side comes on 
Uniess both lights for that side are burned out, the 

trouble is with the turn signal switch. 

(S)Flashing rate is 100 fast: 

If this occurs on both the right and left sides, check. 
that the battery is not being overcharged (indicating 

a defective regulator). 

If the alternator and the battery voltage are normal, 
replace the turn signal relay. 

If this occurs on only one side, one or both of the 

turn signal bulbs are of too high a wattage. 

‚Automatic Turn Signal Cancelling System: 

If the automatic turn signal cancelling system does 

not function properly, first check all ıhe wiring connec- 

tions carefully, and then inspect the distance sensor and 
turn signal switch/solenoid assembly. If all these are 

8004, replace the tum signal control unit. 

System 5-44 

Turn Signal Switch en Turn Signal 
Lights 

N 

5 mL 
Turn Signal 

Control Unit Turm 

A ) Signal 
Bw Relay 

WIR 

RIM 

Yo 

— Selector 
TR — WIG ‚Switch 
Solenoid BRIY. Mn GEBE 

Distance LG 
Sensor, R Battery 



Distance Sensor Inspection 

@Remove the headlight unit, disconnect Ihe pin 
‚Connector from the speedometer, and remove the 

speedometer cable lower end from the speedometer 

gear housing using pliers. 

®Connect an ohmmeter across to the sensor leads, and 

check continuity as follows. Turning the speedometer 

inner cable slowly count how many times the sensor 
shows continuity. The ohmmeter should show con- 

tinuity and then open four times per revolution, 

If it does not, replace the sensor. 

A. Red and Light Green Leads (4-pin Conn.) 
B, Ohmmeter (x 12) 

Turn Signal Switch and 

Selector Switch Inspection 

First check the turn signal switch and selector switch, 

connections. 

Remove the fuel tank. 
@Disconncet two 9-pin connectors from the left switch 

housing. 

else an ohmmeter 10 see that only the connections 

shown in the tables have continuity (zero ohms). 

If the switch has an open or ashort, it can be disassem- 
bled for repair. The contact surfaces may be cleaned, 

but no internal parts are avallable for replacement. 

#If any paris are not repairable, the switch must be 

replaced as a unit. 

A. 9-pin Plug from the Selector Switch 

B. 9-pin Socket from the Turn Signal Switch 
©. Ohmmeter (x 1) 
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Ta]5201| eleter art Intern Connastonn 

Gray | Q8 Toren | Brown | Yellow 

N ——) 

it 

A > 

Next check that the solenoid operates properly when 

it receives a pulse from the control unit. 

(ePrepare an auxiliary lead which has enough length to 

reach the 9-pin conneator of the selector switch from 
the battery 

®Connect the one end of the lead to the positive (+) side 

of the battery 
Take care not to short the load to the 

CAUTION chassis ground during this inspection. 
Switch Ihe turn signal switch to either side, connect 

the other end of the lead 0 the white/green Icad in the 
9:pin connector momentarily. At this time the sole 

noid should return Ihe turn signal switch 10 the off 

position, 
If it does not do this for both right and left positions, 

roplace the switch assembly. 

Do not eonneet the battery lead to the 

CAUTION } i /grean wire for more than a few 
seconds, as it could burn out the solenoid. 

Wiring Inspection 

Connect all the leads and connectors. 

@Measure the voltage at the 6-pin connector from the 

turn signal control as shown in the table, 

A. 6-pin Connector 

If any one of the meter reading shows an improper 

value, check the wiring and connections among the 

turn 'signal switch, distance sensor, and turn signal 

‚control unit, 
If all of them turn out good, replace the turn signal 

control unit, 
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Table 5:21 Turn Signal Switch Internal Connections. 

Red/ White/ | Blue Gray | Orange | Green | i | Ground | pi | S 

R [u —— 
Neutral G 

L — — 

Table 6-22 _Wiring Inspection 

Selector | Tum Signal 

Meter | Connections* Ignition | Switch Switch Reading 
zu Switth | Position | Position 

a ery voltage et Meter (e) = Yello & 2 (R, L, Neu) | Battery voluas 
PA btk T Mor& Any oV 

. on A Rorl Battery voltage 
Meter (+)-» Wi i RAERE L [T are Mord Neutral oV 

Connect the meter negative (-) lead to ground. 

Hazard Circuit: 

Before testing the hazard circuit, check the ignition 
switch connections and turn signal operation. 

‚Hazard Circuit Test 
@Remove the fuel tank. 

®Disconnect the 9-pin connector from the left switch 

housing and use an ohmmeter to verify that there is 
continuity between all the connections that are listed 

in the table, 
«If the switch has an open or short, the switch must 

be replaced. 

Table 523 Hazard Switch Internal Connections 

Color] Green | Orange/Green | Gray 

Off 

On 

NOTE: 1. Sce Table 5-20 for the motoreycle with the 

automatic turn signal cancelling system. 

B. Ohmmeter (x 12) A. 9-pin Connector 

@Remove the left side cover, and open the electrical 

cover. 

_Disconneet the hazard relay leads, and check the 

resistance between the relay terminals. 

beson. 

AIf there is no ohmmeter reading, or if there is zero 

ohms resistance, replace the relay with a new one. 

There should 

A. Hazard Relay 

B. Orango/Green Leads. 
©. Ohmmeter (1.2) 

IF the relay and hazard switch are good, go on to the 

following check. 
Connect the suitable lead between the hazard switch 

orange/green leads of the connector. 

Set the multimeter 10 the 25V DC range, connect the 
(#) meter lead to the gray lead from the left switch 

housing, and connect the (-) meter lead 10 the gray 

lead from the main harness. With the hazard switch on, 

first turn the ignition switch to the ON position and 
then to the P(Park) position. Do the same with the 
green lead from the left switch housing. The meter 

should register battery voltage at both positions. 

If it does not, the füse, hazard switch, or wiring is 
at fault. 
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HORN 

‚Horn Adjustment 

The horn contacts wear down after long use and 
may need to be adjusted from time to me. Turning 

in the adjusting screw compensates for contact wear. 
If satisfactory horn performance cannot be obtained 

by this adjustment when the rest of the electrical system 
is functioning properly, the horn must be replaced, It 

‚cannot be disassembied. 

To avoid serious burn, never touch a hot 

ngine or exhaust pipe during horn ad- 

justment. 
Do not turn the adjusting screw in too 

CAUTION far, since doing so will increase horn 
current with the possibility of burning out the horn 
co 

®Disconnect the black/white lead; and connect an am- 

meter in series 10 the horn cireuit. The (+) ammeter 
Icad goes 10 the hom terminal and the (-) ammeter 

lead to the black/white lead, 
Fully loosen the adjusting screw locknut. 

Turn on the ignition switch, and keep the horn button 

pressed while turning the horn adjusting serew. Adjust 

for the best horn sound while keeping the eurrent 
between 2.0 — 3.0 amperes. 

A. Horn Adjusting Screw C. Horn Terminal 
8. Black/White Lead D. Ammeter (20A DC) 

@Tighten the adjusting screw locknut. 

NOTE: 1. The horn will not sound properly If it is 
mounted incorrectly or if any cable or other part is 

touching it 

‚Horn Trouble 

‚sCheck that battery voltage is normal. 
‚sCheck that the adjusting screw is turned in or out too 

far. 

eDisconneet the leads 10 the horn, and connect to the 
'horn terminals a multimeter set to the x 1 2 range to 

‚check for continuity (close to zero ohms). 
#If ihe reading is several ohms or if there is no reading 

atall, replace the horn. 

D. Ohmmeter (x 1.02) 

E. Voltmeter (25V DC) 
A. Horn Terminals 

B. Brown Lead 

C. Black/White Lead 

If the reading is very close 10 zero, set the multimeter 

10 the 25V DC range, and connect the meter 1o the 
leads that were disconnected from the horn. The (+) 
meter lead goes to the brown lead, and the (-) meter 

lead goes to the black lead. With the ignition switch 
on, press the horn button. The meter should register 

battery voltage. 

If it does not, the fuse, ignition switch, or the wiring 

is at fault. 
If he meter does show battery voltage, indicating that 

the horn trouble lies within the horn itself, and adjust- 
ment fails to correct the trouble, replace the horn. 

NOTE: 1. Do not loosen the armature mounting since 

(doing so would alter the armature position such that 
the horn would probably have to be replaced. 

LOW FUEL WARNING SYSTEM 

This is a system that warns the rider when there is 

only about /s tank (KZ650-D) or Vs tank (KZ650-H) 
of fuel remaining. It consists of a fuel level sensor inside 

the tank and a warning light. The same bulb is used for 

both the low fuel warning light and brake light failure 

indicator light. 

Low Fuel Warning Circuit 

Fuel Level Low Fuel 

Sensor Warning 
Light 

Ignition 

Switch 

BK/Y 

2 

Battery 
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Warning System Trouble 

Before starting, to troubleshoot the fuel warning 

system, first check that the battery is good and make 

sure that all connectors in ıhe system are clean and tight. 

(N) Fuel level is low but the warning light does not come 

Check that the warning light comes on when the 

brake lever on pedal is applied, 

it does not, check the brake light circuit, 

@Disconnect the 2:pin connector 10 the fuel level 

sensor, set the meter 10 the 2SV DC or higher 

range, and connect the (+) meter lead to the green/ 
White lead and the (-) lead to the black/yellow Icad. 

A. Groen/White Lead ©. Voltmeter (25V. DC) 
B. Black/Yallow Lead. 

Turn on the ignition switch and read the 
IF it does not read battery voltage, the wi 

at fault. 

If the meter does read battery voltage, the sensor 

is defective and must be replaced. 
(2)Fuel level is nat low but the warning light stays on 

continuously. 

sCheck that the brake light circuit is good, 
If it is good, the sensor is bad and must be replaced, 

(@)Warning light goes on and off irregularly. 

sCheck that the fuel is well above the low level, 
Check that the wiring is not shorting out against 

other parts, 

Check that the battery charging voltage is normal. 

@If all ıhe above checks are good, check that the 

sensor Is not internally shorting intermittenly. 
#f itis, replace the sensor. 
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STARTER MOTOR CLUTCH 

STARTER MOTOR IDLE GEAR . 

OIL FILTER BYPASS VALVE. 

Engine Split 
FLOW CHART . 

DRIVE SHAFT . 

OUTPUT SHAFT 

CRANKSHAFT . 

PRIMARY CHAIN . 

CAMSHAFT CHAIN . 

CONNECTING RODS . 

SHIFT MECHANISM . 
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Engine Removal 

OW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 
wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 
‚chart is shown the best method for removal, installation, disassembly, and assembly of each 
‚Component. 

bly-Engine (Engine Removal) 

Motorcycle 

v P.613 P.6-12 | P.64 
[Engine Sprocke] Mufflers Fuel Tank 

Cover 

P.6-13 P.64 P64 

Clutch Release Fuel Tap Fuel Level 

Sensor 

v _P.6-13 P.66 P.66 

[Engine Sprocke] Carburetors ] [Air Cleaner 

Element 

y P65 P.66 

Vacuum Switch Air Cleaner 

Valve Housing 

Y P.615 

Engine Unit 

*: Only on US model 
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FUEL TANK 

FUEL TAP 

FUEL LEVEL SENSOR 

NOTE: 1. There is the model of the motoreycle which 

has not the fuel level sensor. 

Removal: 

Fuel Tank Removal 

Inlock the seat and swing it open. 
Turn the fuel tap 1o the ON or RES position, slide 

the hose clamps down, and pull the fuel hose and 
vaceum hose off the tap. 

For the motorcycle which has the fuel level sensor, 
disconnect the 2-pin connector from the fuel level 

sensor under the fuel tank. 

Fuel Tank, Fuel Tap, Fuel Level Sensor 

@For the motorcycle which has the fuel tank retaining 

bolt, remove the bolt, lockwasher, flat washer, and 

collar. 
Lift the rear end of the fuel tank up about 30 mm and 

then pull the fuel tank off toward the rear. 

Fuel Tap, Fuel Level Sensor Removal 
‘eHolding a container under the fuel tap, turn the tap 10 

the PRI position to drain the tank. 
@Remove the bolts and gaskets, and pull the fuel tap 

off the fuel tank. Be careful not to damage the filter. 
®For the motorcycle which has a fuel level sensor, 

remove the screws and gaskets, and pull the fuel level 
sensor off the fuel tank. Be careful not to damage 

the sensor. 

@
 

1. Fuel Tank Cap 
2. Gasket 

3. Screw 

. Flat Washer 
5. O-Ring 

6. Steel Plate 
7. Rubber Damper 

8. Serew 

9. Emblem 

10. Fuel Tank 

11. Rubber Damper 

12. Rubber Damper 

13. Rubber Damper 

14. Collar 

15. Flat Washer 

16. Lockwasher 

17. Bolt 

18. Gasket 

19. Bolt 

20. O-Ring 

21. Screw 

22. Holding Piste 

23. Wave Washer 

24. Tap Lever 

25. O-Ring 

26. Valve Gasket 

27. Fuel Tap Body 
28. O-Ring 

29. Diaphragm Assembly 

30. Spring 

31. Diaphragm Cover 

32. Screw 

33. O-Ring 

34. Fuel Level Sensor 

35. Gasket 

36. Screw 



Installation Note: 

Fuel Tap, Fuel Level Sensor Installation 
1. Check the Orrings, and replace them with new ones 

if they are damaged or deteriorated. 

‚Fuel Tank Installation 

2. The vacuum hose is the small diameter hose; the 
fuel hose is larger. 

A. VacuumHose B. Fuel Hose 

3. For the motorcycle which has the retaining projec- 
tion at the rear bottom end of the fuel tank, be sure 

the projection is seated in the retaining rubber hole. 

A. Retaining Projection B. Retaining Rubber 

Fuel Tap Disassembly: 

‚Fuel Tap Disassembly 

@Remove the holding plate screws, and remove the tap 

Iever, O-ring, wave washer, and holding plate. 
®Take out the valve gasket. 

@Remove the diaphragm cover screws, and remove the 

disphragm cover and spring. 

@Remove the diaphragm assembly from the fuel tap. 
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Fuel Top Assembly 

NOTE: 1. Check and clean all the parts (Pg. 32). 
Replace damaged parts with new ones. 

2. Install the diaphragm plate so that the groove in the 

plate faces 10 the Oring side 

B. Groove ©. O-Ring A. Diaphragm Plate 

IGNITION COILS 
VACUUM SWITCH VALVE 

NOTE: 1. The vacuum switch valve is only attached to 
the motorcycle to US model 

Removal: 

Ignition Coil Removal 
ull the spark plug lead from each spark plug. 

®Disconnect the ignition coil leads from the coils. 

®Remove the bolts or nuts to take off the ignition coils 

and/or brackets. 

Vacuum Switch Valve Removal 

Slide the clamp out of place, and pull the air hose off 

each fitting. 

Slide the clamp out of place, and pull Ihe vacuum hose 
off #1 and #4 carburetor holders. 

@Pull the vacuum switch valve with the hoses attached 

free off the motoreycle, 
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gnition Coils, Vacuum Switch Valve, 

wa 
®:: European and Canadian Models 

1. Bracket 11, Air Hose 
2. Mounting Bolt 12. Vacuum Switch Valve 

3. Mounting Nut 13. Clamp 
4. Ignition Coll (#2, #3) 14. Silenser 
5. Ignition Coil (#1, #4) 15. Air Hose 

6. Grommet 16. Clamp 
7. Plug Cap 17. Vacuum Hose, 

8. Cap Cover 18. Vacuum Hose, 
9. Spark Plug 19. 3way Joint 

10. Clamp 

Installation Note: 

Vacuum Switch Valve Installation 
1. Check that all hoses fit in place, and that all clamps 

are installed, 

Ignition Coil Installation 

2. Install the ignition coll (#1, 4) under the right 
bracket and the ignition coil (#2, 3) under the left 
bracket so that the spark plug leads point o the rcar. 

3. The polarity of the two spark plug leads are as shown 
in the figure when the primary leads are connected 

cated on the ignition coil body. 

Polarity of Ignition Coil 

=) 

Black Lead 

4. Connect the green and black leads as following: 
Green Lead +" Ignition Coil (#2, 3) 
Black Lead = Ignition Coil (#1. 4) 

CARBURETORS 

AIR CLEANER ELEMENT 

AIR CLEANER HOUSING 

NOTE: 1. The carburetors on US model have an 

accelerater pump. 

Removal: 

Carburetor Removal 
Screw in fully the locknuts and adjusting nuts at the 

upper end of the throttle cables so as to give the cables 

plenty of play. 

Removing the throttle cables from the 

carburetors without enough cable play, 
may cause throttle cable damage. 

Loose the carburetor holder clamps. 

Slide the spring bands of the air cleaner ducts out of 
place. 

A. Carburetor Holder Clamp 

a 

B. Spring Band 



Slip the carburetors up and out of them 10 the right 

> side, 

eloosen the throttle cable adjuster mounting nuts fully 
remove the decelerator throttle cable adjuster from its 

bracket, and slip the tip of its inner cable out of Ihe 

Pulley. Then do the same with the accelerator throttie 
‚eable 10 complete carburetor removal 

Air Cleaner Element Removal 
"Unlock the seat and swing it open, 
(@Unscrew ihe air cleaner cap, and remove the cap and 

air elcaner element. 

Air Cleaner Housing Removal 

For the motorcycle which has the baffle plate, remove 

the bolts and flat washers, and take off the baffle plate. 
‚Remove Ihe left and right side cover. 

'®For the motoreycle which has the electrical panel 
Cover, Itis necessary 10 do next two steps. 

CRemove the screw and flat washer, and open the 
electrical panel cover 

ÖRemove the electrical panel mounting bolts. Each 
bolt has a large flat washer. 

g0 4 
A, Electrical Panel Mounting Bolts 
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@Remove the air cleaner housing mounting bracket 

bolts, lockwashers, and flat washers from both sides of 

the battery housing. Remove the mounting brackets 

Slide the clip out of place, and remove the breather 

hose from the breather cover. 
@Remove the air cleaner housing from the motoreycle 

‚Air Cleanor Eloment, Housing 6-10 

B—e 

m—a 

1. Baffle Plate 10. Air Cleaner Housing 
2. Flat Washer 11. Flat Washer 

3. Bolt 12. Lockwasher 

4. Spring Band 13. Bolt 
5. Air Cleaner Duct 14. Bracket 

6. Air Cleaner Cap 15. Grommet 

7. AirCleaner Element 16. Breather Hose 
8. Element Holder 17. Champ 

9. Gasket 18. Hose 

Installation Note: 

‚Air Cleaner Housing Installation 
1. The air cleaner housing bracket bolts are tightened 

after carburetor installation. 

‚Air Cleaner Element Installation 

2. Check that the air cleaner element is fitted in ıhe 

‚correct position, and screw the air cleaner cap on 
until you feel a click. 
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Carburetor Installation 

3. Be sure that both throttle cables run between the 

frame top tube and the right side cradle tube without 
Kinks or sharp bends, and that they do not twist 

around each other. 

6. Route the carburetor air vent hoses between the air 

cleaner housing and the frame pipe, and clamp the 
left air vent hose to the frame, 

A. Throttle Cables 

4. If the carburetors were disassembled, perform Initial 
Synchronization (Pg. 6-11). 

5. After installing the throttle cables to the carburetors, 
‚check the throttle cable bracket as follows: 
STurn the idle adjusting screw so that there is 1.6 

2.0. mm clearance between the Ihrottle cable bracket. 
end and the stop on the pulley 

Push the throttle grip completely closed. At this 

time there should be no clearance between the cable 

bracket and the stop. When the throtile grip is 

released, there should be 1.6 — 2.0 mm clearance 

between the cable bracket and the stop. Replace 

the cable bracket if it does not work as above. 

7. Check and adjust the following items, if necessary: 
OThrottle Grip (Pg. 2-8) 

OCarburetors (Pg, 29) 

Carburetor Disassembly: 

Carburetor Body Disassembly (each carburetor) 
NOTE: 1. The following procedure explains removal of 

the carburetor parts listed below, and these parts 

except for the , and #3 starter plungers can be 
removed without separating the carburetors from the 

mounting plate 

Throttle Valve Needle Jet 

Jet Needie Pilot Jet 
Air Screw Float 

Starter Plunger #4 Float Valve Needle 

Main Jet Float Valve Seat 

Air Bleed Pipe Accelerator Pump Outlet 

Valve (on US model) 

Top End: 

Remove the idle adjusting serew and spring. 
eRemove the top cover serews and lockwashers, and 

remove the top covers and gaskets. 

eRemove the throttle arm mounting bolts and lock- 

washers from each throtte arm. 
@Remove the pulley mounting bolt and lockwasher. 

eRemove the throttle return spring. 

@Remove the ıhrottle shaft set plate screw and lock- 

washer, and remove the ihrottle shaft et plae 

@Remove the rubber caps from both sides of the carbu- 

retor assembly. 

@Pull the throttle shaft off by pushing the other end. 
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. Pump Rod 

72. Cotter Pin 

73. Spring Seat 
Ta. Spring 

36. Hose 75. Adjusting Nut 

37. 2way Joint 76. Clamp 

38. Carburetor Body 77. Overflow Tube 
39. Hose 78. Screw 

40. Fuel Hose 79, Plunger Lever 

41. Clamp 80. Screw 

42. 3y Joint 81. Lockwasher 
43. Needle Jet 82. Set Plate 

44. Oring 83. Throttle Shaft 
45. AirBleed Pipe 84. Spring 

46. Main Jet 85. Stop Scrow 

47, Pilot Jet 86. Spring 

48. Gasket 87. Cable Bracket 

49. Valve Seat 88. Mounting Screw 
50. Valve Needie 89. Circlip 

51. Float 90. Collar 

52. Float Pin 91. Pulley 

53. Gasket 92. Bolt 

54. Float Bowl 93. Lockwasher 

ner 55. Lockwasher 94. Srping 

- Serew 8 56. Screw 95. Idle Adjustin 
2. Lockwasher 57. Drain Serew i 
3. Bracket 58. Oring 96. Screw 
4. Holding Plate 39. Oring 97. Spring 

5. Spacer 60. Clip 98. Flat Washer 
6. Circlip 16. Top Cover 26. Dust Seal 61. Valve Weight 99. Plastic Washer 

7. Jet Needle 17. Gasket 27. Plunger Cap 62. Check Valve 100. Linkage Shaft 
8. Spring Seit 18. Locknut 28. Or 63. Clamp 101. Serew 
9. Spring 19. Lockwasher 2. Spring 64. Hose 102. Mounting Plate 

10. Throttle Valve 20. Flat Washer 30. Starter Plunger 65. Spring 103. Bracket 

11. Mounting Bolt 21. AdjustingSerew 31. Plug 66. Pump Lever 104. Lockwasher 
12. Lockwasher 22. Joint Ball Seat 32. Air Sorew 67. Diaphragm 105. Screw 
13. Throttle Arm 23. Spring 33. Oring 68. Pump Cover 106. Collar 

14, Screw 24. Circlip 34. Spring 69. Lockwasher 107. Circlip 

15. Lockwasher 25. Bush 35. Dust Seat 70. Screw 108. Return Spring 
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@Lift up the throttle arm, and pull out the throttle valve 

and jet needle. 

Remove the throttle valve bracket screws and lock- 

washers, and take the throttle valve bracket, jet needle 

holding plate, spacer, jet necdle, spring seat, and spring, 

out of the throttle valve. The clip is fixed to the jet 
needle groove. 

NOTE: 1. The jet needle holding plate, spacer, spring 

seat, and spring are installed only on the carburetors 

for US mode 
@Remove the air screw with Ihe Oring and spring. For 

the carburetors on US model, using an awl or some 

‚other suitable tools, punch and pry off the air screw 
plug. Turn in the alr screw and count the number of 

turns until it seats fully but not tightly, and chen 

remove it with its spring. This is to set the pilot serew 
on its original position when assembling. 

To remove the starter plunger, unscrew the plünger 

ap, and pull out the unit. 
Remove the clip and pull out the starter plunger and 

spring. 

Bottom End: 
Remove the float bowl screws and lockwashers, and 

take off the float bowl and gasket. Now, the O-ring 

can be removed for the carburetors on US model. 
@Remove the main jet, air bleed pipe, and pilot jet. 
To remove the float valve seat, first push aut the float 

Pin, remove the float, and pull out the float valve 
needie. 

To remove the needle jet, remove the throttie valve 
and air bleed pipe. 

Make sure that the float Is removed so that it does not 
get damaged during needle jet removal. Push on top 
of the needle jet with a wooden or other soft rod; 
it will fall out the bottom of the carburetor. 

®For the carburetors on US model, remove the clip, and 

take out the valve weight and valve of the accelerator 
pump outlet, 

Carburetor Body Assembly 
NOTE: 1. Replace any of O-ringsand gasketsif damaged 

or deteriorated. 
2. Install the drain screw securely if it was removed, 
3. If the clip, valve weight, and accelerator pump outlet 

valve are removed, check the clip and replace with 

a new one ifitis damaged. 
4. For the carburetors on US model, install the air screw. 

and plugas the following: 

Turn in the air serew fully but not tightly, and the 
back it out the same number of turns counted 

during disassembly. 

Olnstall a new plug in the air screw. hole, and apply 

a small amount of a bonding agent to Ihe circum- 

ference of the plug to fix the plug. 
Do not apply 100 much bond on the plug 

CAUTIONE 1o keep the pilot screw itsef from being 
fixed. 

Plug Installation. 

3. Air Screw 

4. Carburetor Body: 

1. Apply a bonding agent. 

2 Plug 

5. For the motorcycle on US model, install the jet 

neede holding plate so that the projection on the 

plate faces the spacer. 

‚Jet Needle Holding Plate Installation. 

e
 
w

n
 

Throttle Valve 

. Spacer 

. Clip 

. Spring Seat 
Spring 

. Jet Needie 

. Holding Plate 

7. Apply a thin coat of grease on the throtile shaft 
before inserting the shaft through the carburetors. 

8. Perform Initial Synchronization (Pg. 6-11) before in- 

the top covers. 

9. Replace the top cover gasket with a new one, if it is 

damaged. 

T— 



‚Accelerator Pump Disassembly 
NOTE: 1. The accelerator pump can be disassembled 

(without separating the carbureior from he mounting 

plate, 
eRemove the accelerator pump cover screws and lock- 

washers, and remove the pump cover with the pump 

fever connected to the pump rod. Be careful not to 

bend the rod. ] 

Do not attempt to saparate the pump 

CAUTION} jover from the pump rod. This can not 
be done without breaking the pump rod. 
@Remove the diaphragm and the spring. 

‚Accelerator Pump Assembly 

NOTE: 1. Check the diaphragm, and repalce it with a 

new one if it shows an damage. 
2. If the accelerator pump rod is replaced with a new 

one, adjust the pump rod as the following: 

OMeasure the length shown in the figure before dis- 

assembly, and replace the rod. 

‚A. Pump Rod B. Adjusting Nut 

Turn the adjusting nut so that the adjusting nut is 
original position. 

SApply a drop of a non-permanent locking agent 10 

he adjusting nut threads 10 lock the adjusting nut 
in place. 

‚Carburetor Separation 
NOTE: 1. The four carburetors look the same, but 

they are slightly different from each other. Note the 

following prior to removal 

‚©Position of the air passage plug for the air screw 
and drain plug 

GPresence of the fuel hose 3-way joint and con- 
necting pipe 
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2. The #2 carburetor can be separated together with the 
accelerator pump rod and the pulley. If accelerator 

pump related parts are replaced, adjust Ihe accelera- 

tor pump as explained in the Accelerator Pump 
Assembly Note, 

3. All carburetor parts except the linkage mechanism 
and the starter plungers can be removed without 

separating the carburetors from the mounting plate, 
eRemove the idle adjusting screw and spring, 

@Remove the top cover screws and lockwashers, and 

remove the top covers and gaskets. 

@Unscrew the throttle arm mounting bolts at each throt- 

tle arm and pulley mounting bolt. Each bolt has a 
lockwasher. 

@Remove the throttle return spring. 
@Remove the throttle shaft set plate screw and lock- 

‘washer, and remove the throttle shaft set plate. 

@Remove the rubber caps from both sides of Ihe carbu- 

retor assembly. 
@Pull the throttle shaft off to the left by pushing the 

other end. 

@Remove the carburetor mounting plate screws, and 
remove the carburetors from the mounting plate. For 

the carburetors on US model, there are rubber hoses 

at the float bowl which lead from the accelerator pump 
outlet to the pump nozzle in each carburetor. Each 
rubber hose has two clamps, 

Carburetor Assembly 

NOTE: 1. Apply a non-permanent locking agent to the 

mounting screw threads. 

2. Apply a thin coat of grease on the ıhrottle shaft 

before inserting the shaft through carburetors. 

3. Perform Initial Synchronization (Pg. 6-11) before in- 
staling the top covers 

4. Replace the top cover gaskets with new ones, if they 

are damaged. 

Initial Synchronization: 

NOTE: 1. If the carburetors were disassembled, mech- 

anically synchronize the throttle valves before instal- 

Iation of the carburetors. 
#Remove the 10p covers, and loosen the throttle valve 

adjusting screw locknuts. 
«Turn the adjusting screw 10 make a slight clearance be- 

iween the throtle valve and the bottom of the car- 

buretor bore. Turn each adjusting serew untl Ihe four 

clearances are the same, Thisis a very fine adjustment, 
so make it carefully. 

NOTE: 1. An casy method of performing this adjust 

ment is 10 carefully insert a piece of 0.5 — 1.0 mm 
solid wire in the space between the bottom of the 
carburetor bore and the throttle valve,lfing the valve 

and slowly letting it seat on the wire. Then, with Ihe 
Garburetor ıhroat facing downward, slowly turn Ihe 

adjusting screw out until the wiresfallout. Repcat the 

procedure above for each carburetor. This wi insure 
a correct and uniform setting for each valve. 
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Throttle Valve Clearance 

(Initial Synchronization) 

Throttle Valve 

Solid Wire 

Bottom of Carburetor Bore 

Tighten the locknuts without changing Ihe position of 
the screws. Install the 1op covers. 

Open the throttle so that the bottom edge of the 
owest of the four carburetor throttle valves is even 

with the top of the carburetor bore, Turn the pulley 

stop screw so the pulley is stopped at that point. 

A. Pulloy Stop Screw B. Throttle Valve, 

MUFFLERS 

Removal (each muffler) 

@Loosen both clamps securing the muffler connecting 

Pipe to the mufflers, and loosen the clamp securing the 
exhaust pipe 10 the muffler. 

Remove the inner exhaust pipe holder nuts, and slide 

the holder off its cylinder head studs. 
@Remove the split keepers, and pull the inner exhaust 

pipe off the muffler. 
Remove the outer exhaust pipe holder nuts, and slide 

the holder off its cylinder head studs. 
@Remove the split keepers. 

@Remove the rear fooipeg mounting bolt to complete 
muffler removal, Also, remove the exhaust pipe hold: 

ersand gaskets. 
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. Exhaust Pipe (#2) 
. Exhaust Pipe (#3) 
. Nut 

. Exhaust Pipe Holder 
Split Keeper 

. Gasket 

. Gasket 

. Champ 

Lockwasher 

. Bolt 

Connecting Pipe 

Gasket 

. Clmp 
Lockwasher 

. Bolt 

. Nut 
Bracket 

Rubber Damper 

Muffler Cover 

Lockwasher 

2 Screw 

! Flat Washer 

. Screw 

. Muffler Cover 
Muffler 

. Muffler 



Installation Note: 

1. Check the gaskets at each muffler or exhaust pipe 

‚connection, and replace them if damaged. 

2. There is an identification mark on the exhaust pipes 
to show the cylinder number to be installed on. Fit 

these exhaust pipes o Ihe correct position. 

6-21 

A. #2 Cylinder Exhaust Pipe 

B. #3 Cylinder Exhaust Pipe 

3. After finger-ightening the mounting bolts and clamp 
bolts, first tighten the nuts of the exhaust pipe 

holders evenly to avoid exhaust leaks, and then tight 
en the mounting bolts and clamp bolts. 

4. Thoroughly warm up the engine, and after complete- 

Iy cooling down, retighten all clamp bolts. 

ENGINE SPROCKET COVER 

CLUTCH RELEASE 
ENGINE SPROCKET 

Removal: 

‚Engine Sprocket Cover Removal 
Set the motgreycle up on its center stand. 
‚Remove the left footpeg mounting nuts and left 

footpeg. 

©. Shift Podal 

D. Left Footpeg 

A. Starter Motor Cover 

B. Engine Sprocket Cover 

Check that the transmission is in neutral. 

Take out the shift pedal bolt, and remove the shift 

pedal. 
eRemove the starter motor cover bolts and cover. 

Remove the engine sprocket cover bolts, and pull the 

‚cover free from the crankcase. 

Remove the cotter pin from the clutch release lever, 

and free the clutch inner cable tip from the lever and 
engine sprocket cover. 

Clutch Release Removal 
@Remove the clutch release mounting screws, and re- 

move the release. 

Clutch Release 

1. Locknut 7. Serew 

2. Adjusting Screw 8. Inner Release Gear 

3. Circlip 9. Cotter Pin 

4. Ball Retainer 10. Release Lever 

5. Steel Ball 11. Spring 

6. Outer Release Gear 

u 
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‚Engine Sprocket Removal 

Remove the clutch push rod to avoid damaging the rod 

Straighten the side of the splined washer that is bent 

over Ihe side of the engine sprocket nut. 

A. Engine Sprocket Nut 

B. Washer 

©. Clutch Push Rod 

®Depressing the brake pedal forcefully, remove the 

engine sprocket nut and splined washer. 

eLoosen the nut at the rear end of the torque link, 

@Loosen the left and right chain adjusting bolt locknuts, 

and then back out the chain adjusting balts. Kick 

the wheel forward to give the chain plenty of play 
@Remove the engine sprocket. 

Installation Note: 

‚Engine Sprocket Installation 
1. Depressing ıhe brake pedal forcefully, tighten the 

engine sprocket nut to 8.0 kgm (58 ft-Ibs) of torgue. 

Bend one side of the splined washer over the side of 
the nut. 

2. Apply molybdenum disulfide engine assembly grease 

10 the clutch push rod, and install the push rod. 

Clutch Release Installation 

3. Fit the clutch release back into the engine sprocket 

over, apply a non-permanent locking agent to the 
mounting screws, and tighten the screws. The cluich 

Telcase Iever must be positioned as shown, when the 

gears are fully meshed. 

A. Clutch Release Lover 

Engine Sprocket Cover Installation 

4. Mount the shift pedal so that its end matches the 

level of the left fooıpeg. 

A. Axie Nut B. Chain Adjusting Bolt A. Shift Pedal 
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Clutch Release Disassembly: 
Clutch Release Disassembly 
Take out the circlip, and separate the outer release 

gear and the Inner release gear. 

Clutch Release Assembly 
NOTE: 1. Wash and clean the release balls and inner 

release gear with a high flash-point solvent. Dry and 

then lubricate them with grease. 

2. Fit the inner gear back Into the outer release gear. 
When the two gears are fully meshed, the clutch 

release lever and the outer release gar must be posi- 
tioned as shown. The machined side of the outer 

release gear must face upward 

A. Release Lover 8. Outer Release Gear 

ENGINE UNIT 

Removal: 
Set the motorcyele up on its center stand. 

Place an oil pan beneath the engine, and remove the 

engine drain plug and oil filter to drain out the oil. 

A. Engine Drain Plug B. Oil Filter 

6 5 

After draining the oil, replace the drain plug with its 

aluminum gasket, tighten the plug to 3.8 kgm (27 
ftlbs) of torque, and install the oil filter tightening 

its bolt to 2.0 kg:m (14.5 ftlbs) of torque. 

Free all cables and leads as following, and take them 
properly positioned on the engine and frame so that 

they will not get damaged during engine unit removal 
oSlide the rubber cap out of place, remove the nut and 

lockwasher, and free the starter motor lead from the 

starter motor terminal, 

A. Starter Motor Lead. 

B. Neutral Switch Lead 

©. Alternator Leads 

Disconneet the neutral switch lead from the switch, 

and disconnect the alternator leads. Free the lead from 

the engine. 

©Disconnect the rear brake light switch leads. 

A. Rear Brake Light Switch Leads 

B. Battery Negative Ground Lead 

C. Pickup Coil Loat 

D. Oil Pressure Switch Lead 

‚Remove the bolt and lockwasher, and remove the 

battery negative ground lead from the engine. 

Disconneet the pickup coll 4-pin connector, and oil 

pressure switch lead, and free the feads from the frame. 
>Unserew the tachometer cable nut from the cylinder 

head and pull off the cable from the cylinder head 
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A. Tachometer Cable 

‚Scheck that the clutch cable and throttie cables are free 

from the engine unit. 
Pull out the engine sprocket cover knock pins and 

clutch push rod, if they are still in the engine, 

NOTE: 1. This prevents the knock pins and/or clutch 

push rod from catching the engine mounting bracket 
when the engine i lfted up. 

@Remove the nuts and flatwashers, and remove ihe 
Fight footpeg. 

A. Rear Brake Light Switch Spring 

«To hold down the brake pedal out of the way, do the 

following procedures. 
‚ORemove Ihe rear brake light switch spring. 

aFor the motoreycle with the rear drum brake, back the 

rear brake adjusting nut off to the end of the brake rod. 

‚SFor the motoreycle with the rear disc brake, remove 

the master cylinder mounting bolts, lockwashers, and 
flat washers. Loosen the brake pedal adjusting bolt 
locknut, and back out the adjusting bolt until the pedal 

is held down out of the way. 

Jack or lever the engine up slightly to take the weight 
off the mounting bolts. 

@Remove the engine mounting boltsand engine mounting 
bracket bolts. Be careful not to damage the threads 

upon removal. The rear upper mounting bolt has a 

spacer. 

sLeft the engine straight up keeping it level, then move 

it 10 the right slightly so the rear and front of the 
‚engine slips over the lower engine mounts, and pull the 

engine out 10 the right side. 

Engine Mount (Left) 6-35 

Engine Mount (Right) 636 

Table 61 Engine Mounting Bolt Length and Torque 

Bolt Length Torque 
‚Front Upper Left || 72mm 

Mounting Bolts [Right 2] 46mm 

Front Lower | Left 3 40kgm 

Mounting Bolts [Righia | TM | (29 febs) 
Rear Upper Mounting Bolt 5 | 250 mm, 

Rear Lower Mounting Bol & | 225 mm 

Front Upper Right Upperr | 63mm 

Bracket Bolts [Towerg| 60 mm| 2.4 kgm 

Rear Upper Left_ 9 (17.5 ft-ibs) 
Bracket Bolts [ Rignt @] Hmm 

Installation Note: 

1. Make sure that the following cables and leads are free, 

and properly positioned on the engine and frame so 
{hat they will not get damaged during engine installa- 

tion: starter motor lead, clutch cable, tachometer 

cable, pickup coil leads, battery negative ground lead, 

alternator leads, neutral switch lead, and throttle cables, 

2. Place the engine into the frame the reverse of how it 

was removed, seeing the following table for the bolt 
location and torque. 

3. Check and adjust the following items: 
SClutch (Pg. 2:11) 

OThrottle Grip (Pg. 2:8) 
“Rear Brake (Pg. 2.14) 
ORear Brake Light Switch (Pg. 2:19) 
“Drive Chain (Pg. 2:12) 
öEngine Oil (Pg. 24) 



6-17 

Engine Top End 

OW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after 

‚chart is shown the best method for removal, installation, disassembly, and assembly of each 
ponent. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been already 

spared in the other section. 
‚Action with a mark (x) requires special tool(s) for removal, installation, disassembly, or assembly. 

‚Component in the broken line is required to loosen or remove its mounting bolts or screws, but not. 

necessary its complete removal. 

mbly-Engine (Engine Top End) 

Engine on the Motoreycle 

P.6-4 \YP. 6.20 Vs: 629 
Fuel Tank Tachometer Breather 

Pinion Cover 
P.65 P.66 

Ignition Coils Carburetors 

ls P.6:20 l. 628 
Vacoum Switen | [camsnaft Chain | [Carburetor 
1y Tensioner Holders 

a 

6-26 

*[ Air Suction Cylinder Head 
Valves Cover 

P62 

Camshaft Chain 

Guide, 

NER P67 P.6.26 

Cylinder Head Camshaft Sprockets 

- P.627 

. P.620 | Cvlinder Head Valves 

Cylinder Block 
P.6-26 

Camshaft Chain Guides 
*__\VP.620 

Pistons 

. P.6:28 

*: Only on US model [eisen Rine | 



618 

Engine Top End 

. Bolt 

z
o

n
a

n
z
u

n
-
 

Cover 

. Air Suction Valve 
Bolt 

. Cylinder Head Cover 

Cover Gasket 
Bolt. 

. Chain Guide (Upper) 

. Camshaft Cap 
Knock Pin 

. Exhaust Camshaft 

. Inlet Camshaft. 

. Camshaft Sprocket 

. Bolt 

. Allen Bolt 

17. Pinion Holder Stop 
18. Pinion Holder Stop 
19. 

20. Oil Seal 
21. Pinion Holder 
22. O-Ring 

2. Tachometer Pinion 
24. Cylinder Head 

25. Stud 

126. Rubber Plug 

park Plug 

ylinder Head Nut 

29, Flat Washer 

30. Cylinder Head Bolt 
31. Valve Lifter 
32, Shim 

. Split Keeper 

. Spring Retainer 

. Outer Spring 

. Inner Spring 

. Spring Band 

. Oil Seal 

. Spring Seat 

). Circlip 
. Valve Guide 

. Valve 

. Carburetor Holder 

Clamp 

. Bolt 

. Screw 

. Rubber Plug 

. Head Gasket 



Chain Guide (Front) 
. Knock Pin 

. O-Ring 

. Orifice 

. Cylinder Block 

. Rubber Damper 

. Base Gasket 

. Push Rod 

. Push Rod Stop 

. Spring 

. Ball and Retainer 

. Ball Stop 

. Spring 
Gasket 

. Camshaft Chain 
Tensioner Body 

. Flat Washer 

. Lock Bolt 
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Flat Washer 
Mounting Bolt 

. Push Rod 

. Spring 

. Gasket 

. Flat Washer 

Lock Bolt 
. Push Rod Stop 

Spring, 
Gasket 

Cap 
. Flat Washer 

Mounting Bolt 

. Camshaft Chain 

Tensioner Body 

Top Ring 
Second Ring 

. Steel Rail 

. Oil Ring Expander 

iston 

Snap Ring 

. Piston Pin 

Chain Guide (Rear) 
. Rubber Damper 

. Guide Shaft 

. Stud 

. O-Ring 
Orifice 

O-Ring 

. Bolt 

. O-Ring 
Breather Cover 

. O-Ring 
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TACHOMETER PINION 

CAMSHAFT CHAIN TENSIONER 

CAMSHAFTS 

CYLINDER HEAD 

CYLINDER BLOCK 

PISTONS 

Removal: 

Tachometer Pinion Removal 

Remove the Allen bolt, and remove the tachometer 

pinion holder stops. Pull the tachometer pinion holder 

and pinion with the tachometer cable off the cylinder 
head. 

Attompting to install the camshafts with 

CAUTION the tachometer pinion left in the cylinder 
head may cause tachometer gear damage. 

Camshaft Chain Tensioner Removal 
@Remove the pick-up coil cover and gasket. 

@Using a 17 mm wrench on the crankshaft, set the 1,4 

pistons at TDC by aligning the timing advancer T 
mark on the 1, 4 side (the line adjoining the T) with 

the timing mark. 

A. Timing Mark 

@Remove the chain tensioner as following procedures. 

NOTE: 1. There are two types of the automatic chain 

tensioner, ballock type and cross-wedge type. Once 

the push rod in the camshaft chain tensioner moves, 
out to take up chain slack automatically, it does not. 

return 1o its original position. So, remove the 

tensioner before starting any disassembly operation 

that slackens the chain: cylinder head cover removal, 
Camshaft removal, etc. 

(MBalllock Type 
ORemove the lock bolt and washer originally installed 

om the tensioner, and then turn in and tghten 

securely a longer 11080616 bolt to hold the ten 

sioner push rod in place. (Any 6 mm diameter bolt 

or screw with 1.0 mm pitch threads about 16 mm 

long or longer will work.) 
©ORemove the chain tensioner mounting bolts, and 

take off Ihe chain tensioner, 

in tensioner, do [GRUTIGN] "en removing to o 
not take out a mounting bolt only half- 

way. Retightening the mounting bolts from this p 
on could damage the chain tensioner and the camshaft 

chain. 
(2)Cross-wedge Type 

‘SRemove the chain tensioner cap and gasket, and 

take off the spring and push rod stop. 

ORemove the chain tensloner mounting bolts, and 
take off the chain tension. 

Camshaft Removal 
@Remove the cylinder head cover, and slip Ihe cover 

off the cylinder head. 
@Remove the cylinder head cover gasket. 
®Remove the camshaft cap bolts, and take off the cam- 

shaft caps. 

@Remove the camshafts. Use a screwdriver or wire 10 

keep the chain from falling down into the cylinder 

block. 

Always pull the camshaft chain taut while 
CAUTION} turning the erankshaft with the camshaft 

chain 1oose. This avoids kinking the chain on the lower 
(erankshaft) sprocket. A kinked chain could damage 

both the chain and the sprocket. 

Cylinder Head Removal 
@Remove the cylinder head bolts and nuts from the 

upper cylinder head. 

Pull off the cylinder head, and remove the cylinder 

head gasket and Orrings. Use a screwdriver or wire 10 

keep the chain from falling down into the cylinder 
block. 

Always pull the camshaft chain taut while 

turning the crankshaft with the camshaft 

chain lose. This avoids kinking the chain on the lower 

(erankshaft) sprocket. A kinked chain could damage 

both the chain and the sprocket. 

Cylinder Block Removal 
@With a large screwdriver, pry at the gap in each side of 

the cylinder base to free the cylinder block from the 

crankease, and lift off the cylinder block. 

Do not hammer on the screwdriver while 

CAUTION} it is in the pry point as engine damage 
could result. 

@Remove the cylinder base gasket. 

@Wrap a clean cloth around the base of each piston so 

{hat no parts or dirt will Into the crankcase. 
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Cylinder Block Pry Point 

Good 

Piston Removal 

®Remove the piston pin snap rings from the outside of 

each piston. 
@Remove each piston by pushing its piston pin out the 

side that the snap ring was removed. Use the piston 

in puller and adapter “B" (special tools) if necessary. 

A. Piston Pin Puller: 67001-910 

B. Adapter "8°: 57001913 

Installati 

Piston Installation 

NOTE: 1. If the piston is replaced with a new one, 
check that piston-to cylinder clearance has the 
specified value (Pg. 3-15). Also, when a new piston or 

piston pin is installed, check that the piston-to-pin 
Clearance has the specified value (Pg. 3-17) 

@ Apply a little engine oil to the piston pins, and install 
the pistons and piston pins. The arrow on the top of 

‚each piston must point towards the front. 

A. Piston B. Arrow Mark €. Front 

@Fit a new piston pin snap ring into the side of each 

iston, taking care. 10 compress it only enough to 

install it and no more. Check that the other snap ring 
isin place, 

Do not reuse snap rings, as removal wor 

CAUTION uns and deforms the snap ring. It could 
fall out and score the cylinder wall. 

Cylinder Block Installation 

NOTE: 1. If the cylinder block is replaced with a new 
one, piston to cylinder clearance must be checked 

against the specified value (Pg. 3-15). 
@With compressed air, blow out the oil passages and 

orifices to remove dirt or particles which may obstruct 

oil flow. 

@Remove the cloth from under each piston. 
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einstall the oil passage orifices so that Ihe small hole 

in each orifice faces up. Install the new orifice O-rings. 

Orifice Installation 

1. Orifice 
2 Gasket 

3. O-Ring 

4. Cylinder Block 

sCheck that the rear chain guide is in place. 

@Pull the chain taut to avoid kinking the chain, and 
using a 17 mm wrench on the crankshaft, turn the 

crankshaft so that all the pistons are at about the same 
height, 

Slip the piston bases (special tools) under the pistons 

to hold them level, 
@install the cylinder base gasket. 

A. Piston Basos: 57001149 

Position each piston ring so that the opening in the top 

and oll rings are facing forwards, and the second ring 

opening faces the rear. The openings of the oil rings. 
steel rails must be slipped to both directions about 30° 
from the opening of the expander. 

Piston Ring Openings (Front Side View) 6.44 

@Apply engine oil to the piston rings and the inside 

cylinder surfaces. 

‘#Compress the piston rings using the piston ring com- 

pressor (special tool) on each piston. 

A. Piston Ring Compressor: 57001.531 

@Check to see that the front chain guide is properly 
fitted in the eylinder block. 

Fit the cylinder block on the crankcase studs, inserting 

the rear chain guide into the cylinder block, and rest 
the bottom of the cylinders on the piston ring com- 

pressor. 

@Pull the camshaft chain up through the cylinder block, 

and insert a screwdriver through it to prevent the 
chain from falling into the crankcase. 

®Work the bottom of each cylinder past the rings, and 

set the cylinder block in place while removing the 

special tools. If the cylinder block does not seat on 
the crankcase, lift it up slightly; pull out the camshaft 

‚chain, and press the cylinder block down. 



Cylinder Head Installation 

NOTE: 1. The camshaft caps are machined together 

with the cylinder head, so, if a new cylinder head is 
installed, use the caps that are supplied with new head. 

eUsing compressed air, blow out any particles which 

may obstruct ıhe oil passages. 
install the oil passage orifices and new O-rings. 

@Be sure that the knock pins are in place. 

install the cylinder head gasket so that the side marked. 

TOP faces up. 

Cylinder Head Gasket Installation. 

1. Top Mark 

Install the cylinder head. 

@Lift up the camshaft chain, and use a serewdriver to 
keep the chain from falling down into. the cylinder 

block, 
@Tighten the cylinder head nuts first to about 2,5 

kam (18.0 ftbs) and finally to 4.0, kgm (29 ft-bs) 
of torque, following the tightening sequence as shown. 

Each nut has a flat washer, 

Cylinder Head Bolt and Nut Tightening Order (6-47. 

av © oe 
s 3 

EIER) 
—C 

®Tighten the cylinder head bolts to 3.0 kgm (22 ft-lbs) 
of torque. 

Camshaft Installation 
@Check that the tachometer pinion is removed from 

the cylinder head, and all camshaft cap knock pins 

are fitted, 
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Check crankshaft position to see that the 1,4 pistons 

are still at TDC, and readjust if necessary. Remember 

10 pull the camshiaft chain taut before rotating Ihe 
crankshaft. 

@Apply clean engine oil 10 all cam parts. 

Feed the exhaust camshaft (tachometer gear s affixed) 
through the chain and remove the screwdriver. The 
notched camshaft end must be on the right side of 

the engine. 

A. Exhaust Camshaft ©. Notch 
B. Tachometer Gear D. Front 

@Turn the exhaust camshaft so that the line adjoining 
the Z6EX mark on the sprocket is pointing to Ihe front 
aligned with the cylinder head surface. 

Pull Ihe chain taut and fit it onto the exhaust camshaft 

sprocket. 

Feed the inlet camshaft through the chain, and align 

the line adjoining the IN mark on the sprocket with 

the cylinder head surface and pointing to the rear. 

Find the pin on the link pointed at by the exhaust 
camshaft sprocket line adjoining the Z6EX mark, 

starting with this pin as zero (0), count to the 4Sıh pin. 

Check to see that the inlet camshaft sprocket line 
adjoining the IN mark points between that 45th and 

46h pins. If not, the camshafts are installed in 
correctly. 

Check that the camshaft chain seats in the groove of 
the front and rear chain guides, 

@The camshaft caps are machined together with the 
cylinder head, so match the number on the camshaft 

@ps with the number on ıhe cylinder head. The 

arrow on the cap points forward (toward the exhaust). 
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Camshaft Chain Timing, 

1. IN Mark 

2. Inlet Camshaft Sprocket 

3. Camshaft Chain 

@Partially tighten the left inside camshaft cap bolts 

first, to seat the camshaft in place. Fully tighten all 
the bolts 10 1.2 kg:m (104 indbs) of toraue, following 

ihe tightening seauences shown in the figure. 

Camshaft Cap Bolt Tightening Orc 6-51 

® @ 
& 5 

29 (P~ao~eo 

55 ol no) (oo 

o“® DE 

'einstall the chain tension. See the Chain Tensioner In- 
stallation. 

Before rotating the crankshaft, check that, with the 

srankshaft positioned so #1 and 24 pistons are at 
TDC, the timing marks on the exhaust and inlet cam- 

shaft sprockets are aligned with the cylinder head 

‚surface, 
Rotation of the crankshaft with improper 

CAUTION camshaft timing could cause the valves to 
contact each other or the piston, and bend. 

4. Cylinder Head Upper Surface 

5. Exhaust Camshaft Sprocket 

6. Z6EX Mark 

Turn the crankshaft over clockwise until pistons #1 

and #4 are at TDC, and re-check the camshaft timing, 

If the three timing mark pairs are aligned, the cam 

timing s correct, 
1. If any resistance is felt when turning 

GAUTION] " or ne eranknat, stop Immedati: 
nd check the camshaft chain timing. Valves may 

be bent, is the timing was not properly se 

2. Do not try to turn the crankshaft and camshafts 

with a wrench on the camshaft sprocket. Use 3 

17. mm wrench on the end of the crankshaft. 
NOTE: 1. If a new camshaft, cylinder head, valve or 

valve liter was installed, check valve clearance at this 

time (Pa. 2:5), and adjust if necessary. 
®Replace the cylinder head rubber plugs with new ones, 

apply a liquid gasket to the circumference of each 
rubber plug, and fit them in place 

A. Rubber Plug B. Apply a liquid gasket. 



> @Check that the upper chain guide is fixed 10 the 

cylinder head cover. 
®Install the cylinder head cover with a new cylinder 

head cover gasket. The arrow on the cover must point 

toward the front. Tighten the cover bolis 10 0.80 
kam (69 indbs) of torgue. 

Chein Tension Installation 

install the chain tensioner as following procedures, 

g (1)BalHock Type 

ORemove the lock bolt, and take out the push rod, 

3 push rod stop, and soft spring. 
&Compressing the spring against the push rod head, 

insert a thin wire through the hole in the push rod 

to keep the spring in place. 

= 

hing. 

cam 

i A Push Rod B. Spring, ©. Wire 

tely, 

= ‚©Check to see that the stiff spring is in the tensioner 
body. 

Apply a thin coat of grease on the end of the push 

rod, and fit the push rod stop on the push rod so 
R o that the push rod stop is properly installed in the 

e tensioner body as shown, 
Insert the push rod stop into the tensioner body 

ones, going through the ball retainer, And then hold the 
"ach tensioner body with the open end down so that the 

ball will fall away from the ramp inside he ten- 
sioner and allow the push rod to go in. Keep the 

flat side of the push rod toward the lock bolt, and 

= push in the rod by hand untl the wire rests against 
the tensioner mating surface, 

©Holding the push rod in position and facing the 

flat side toward the bolt, tighten the original lock 
bolt securely to prevent the push rod from sticking 

out, and then pull out the wire. 

Check the gasket, and replace it if it is damaged. 
Olnstall the chain tensioner on the cylinder block, 

and tighten Ihe mounting bolts, The upper mount 

ing bolt is longer then the lower, and has an alumi- 

num washer. 
OBe certain that either the #1 and #4, or the #2and 

#3 pistons are at TDC. IF it is not, turn the crank- 

shaft clockwise, and align one of the T marks on the, 
ming advancer with the timing mark 
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oLoosen the lock bolt and then tighten it. With the 

bolt loose, the stif spring inside takes up any slack 
automatically 

(2)Cross-wedge Type 
GRemove the bolt and washers, and remove the 

push rod and spring from the tension body. 
Clean the push and push rod slop, and apply a 

molybdenum disulfide engine assembly grease to 
them. 

FGAUTIOR] Tre dit or sims of the push rd and 

push rod stop can cause the chain ten- 
sioner drag. 

OAssemble the tensioner body, push rod, and spring, 

and tighten the bolt with its washer so that Ihe top 

of bolt inseris Ihe groove on Ihe push rod. 
Installation of the chain tensionar with- 

CAUTION} our the bolt can cause the push rod to 
fall into the eylinder. 

ölnstall the chain tensioner body and gasket, and 

tishten the bolts evenly. The upper bolt is longer 

than the lower, and has an aluminum washer 

©Check that either the #1 and #4, or the #2 and #3 
pistons are at TDC. If not, turn the crankshaft 

clockwise, and align one of the T marks on the 

timing advancer with the timing mark. 

Olnstall the chain tensioner push rod stop and spring 

50 that the taperd surface of the push and stop fits 
on the taperd surface of Ihe push rod. 

NOTE: 1. When the push rad stop was properly 

installed, the push rod stop end sticks out about 
10 mm. Fit sticks out over the correct value, push it 

in un properly installed turning he crank- 

shaft in the direction of normal rotation. 

Push Rod Stop Installation 6.54 

Q 

Ce II> 
Sp 

STighten_ the tensioner cap with its gasket 10 2.5 
kam (18.0 ftlbs) of torque. 

install the pick-up coil cover and gasket. 

II 

about 10 mm 

Tachometer Pinion Installation 

@Apply a small amount of molybdenum disulfide engine 

assembly grease to the tachometer pinion shaft, insert 
the pinion and pinion holder into the cylinder head 

install the pinion holder stops, and tighten the holder 

stop Allen bolt. 
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Check and adjust the followi 
SThrottle Grip (Pg. 28) 
Carburetors (Ps. 29) 

alve Clearance (Pg. 2-5) 
@If the cylinder head bolts and nuts were removed, 

thoroughly warm up the engine, wait until the engine 

grows cold, and retighten the cylinder head nuts to 

4.0 kgm (29 ftlbs) of torque following the tightening 
sequence, 

[Vans] To s seen Bam arten the 

ngine or exhaust pipes while they are 
hot. 

items as if necessary: 

AIR SUCTION VALVES 

NOTE: 1. The air suction valves are only attached to 

the motoreycle for US model. 

Removal: 
Remove the air suction valve cover bolts, and lift the 

‚cover off the air suction valve assembly. 
@Remove the valve assembly taking care not to damage 

the valve reeds and reed contact areas. If the vaive 

assembly sticks in the cylinder head cover, pull it up 
by grasping the projection with pliers. 

A. Valve Assembly 
B. Valve Reeds 

Installation Note: 
1. Check the air suction valve assembly, and replace it 

with a new one if it is damaged (Pa. 2-7). 
2. Tighten the cover bolts to 080 kam (69 in-ibs) 

of torque with a flat washer installed under each bolt 
head, 

CAMSHAFT SPROCKETS 

Removal: 
®Remove the camshaft sprocket balts, and slide the 

sprocket off the camshaft. 

Installation Note: 

1. Set the sprocket on the camshaft, aligning the bolt 

holes. Use ıhe two. of six sprocket bolt holes for 
installation as shown. The marked side of the cam- 

shaft sprocket must face the notch on the shaft end. 

Camshaft Sprocket Installation 6-56 

1. Bolt Hole for Inlet Camshaft 
2. Bolt Hole for Exhaust Camshaft 

©. Camshaft 

D. Apply non-permanent locking agent. 

A. Sprocket B. Notch 

2. Apply a non-permanent locking agent to the sprocket 
bolts and install the bolts, tightening them to 1.5 

kgm (11.0 ft-lbs) of torque. 

CAMSHAFT CHAIN GUIDES 

Removal: 
@ Remove the upper camshaft chain guide from inside 

of the cylinder head cover. 
@Pushing the front camshaft chain guide up, remove the 

‚guide from the cylinder block with a twisting motion. 
@Remove the rear camshaft chain guide from the upper 

crankease. 

Installation Note: 
1. Install the rubber dampers on the guide shaft ends 

using an adhesive agent with the side marked UP 

facing upwards. 
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CYLINDER HEAD VALVES 

Removal: 

@Pull out the valve lifters and shims with a suitable 

tool, marking them as to location. 

NOTE: 1. If more than one valve is to be removed, 

mark them as to location so they can be reinstalled in. 

the proper place. 

@Using the valve spring compressor assembly and adapt: 
er (special tools) to press down the valve spring re- 

tainer, remove the split keeper. 

A. Rear Chain Guide ©. Guide Shaft 

B. Rubber Damper 

2. Install the front chain guide in the eylinder block as 
shown. 

Front Camshaft Chain Guide Installation 6-59 

A. Valve Spring Compressor Assembly: 5701-241 
B. Adapter: 57001243 

@Remove the tool, and then remove the spring retainer, 

outer spring, and inner spring, 
@Push out the valve. 

@ Remove the oil seal and spring band. 
@Remove the spring seat. 

Heat the arca around the valve guide to about 120 
150°C (248 — 302°F), and hammer lightly on the valve 
guide arbor (special tool) to remove the guide from the 
top of the head. 1. Front Camshaft Chain Guide 

2. Cylinder 

3. Install the upper camshaft chain guide to the cylinder 

head cover with the arrow mark on the guide pointing 
forwards, 

A. Valve Guide Arbor: 5701-163 

Installation Note: 

1. IF. 2 new valve or valve guide are Amsullied, check 

A. Upper Camshaft Chain Guide, B. Arrow the valve/valve guide clearance (Pg. 3-11]. 

e 
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2. Apply oil o the valve guide, and snap the circlip 
into the groove on the valve guide. 

3. Heat the arca around the valve hole to about 120 

150°C (248 — 302°F), and drive the valve guide in 
from the 10p of the head using the valve guide arbor 

(special 1001). The circlip stops the guide from going 

in 100 far. 
4. Ream the valve guide with the valve guide reamer 

(special tool) even if the old guide is re-used 

8
 

A. Valve Guide Reamer: 57001-162 

the valve 1o check that it is seating properly. If 
it is uneven, refer to ıhe Non-scheduled Maintenance 

Chapter (Pg. 3-10). 

6. Apply a thin coat of a molybdenum disulfide engine 
assembly grease to the valve stem, insert the valve, 

and install the outer and inner springs with the con- 

centrated portion of each spring down as shown. 

A Inner Spring ©. Concantrated Portion 
8. Outer Spring 

7. Mount the shims and valve lifters in their original 
locations. 

CARBURETOR HOLDERS 

Removal (each holder): 

@Removal the screw, and take the carburetor holder 

off the cylinder head. 

Installation No 

1. When installing the carburetor holders, the vacuum 
hose attachment on each holder must point to the 

correct side, 

OFor US model, attachment on the #1 or #4 carbu- 

retor holder must point upward and to the inside, 

and attachment on the #2 or #3 carburetor holder 
must point downward and to the outside 

©For the other than US model, attachment on cach 
carburetor holder must point downward and to the 

outside. 

2. Apply a non-permanent locking agent to the threads 
of the mounting screws. 

PISTON RINGS 

Removal 

@Remove the top and second rings with the piston ring 

pliers (special tool). To remove a ring by hand, spread 
the ring opening with both thumbs, and then push up 

on the opposite side, 

A. Piston Ring Pliers: 57001-115 

A. Spread, 
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@Remove the upper and lower oil ring steel rails, and BREATHER COVER 
then remove the'oil ring expander. 

Removal: 

@Slide the clip out of place, and remove the breather 

hose from the breather cover. 

[@ Remove the breather cover bolt and cover. 

Installation Note: 

1. Replace the breather cover O-ring and cover bolt O- 

Fing with new ones if deterlorated or damaged. 

2. The projection of the breather cover must be installed 
between the positioning pin and mount on the crank- 

case. 

A. Oil Ring Expander ©. Lowor Steel Rail 

B. Upper Steel Rail 

Installation Note: 

1. To install the oil ring, first install the expander so. 

hat the expander ends but together, and then install 

the upper and lower steel rails. The two steel rails 
are identical. There is no up or down to the rails; 

they can be installed either way. 

Oil Ring Expander Installati 668 
A. Breather Covor Projection ©. Pin 

B. Mount 

3. Tightening torque for the breather cover bolt is 0.60 

kgm (52 indbs) 

2. If there is the side marked. R on the top or second 

fing, the ring must be installed so that the marked 

side faces up. The top and second rings are idential. 

AR Mark 



Engine Left Side 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 

chart is shown the best method for removal, installation, disassembly, and assembly of each component. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been already 

spared in the other section. 

2. Action with a mark (x) requires special tool(s) for removal, installation, disassembly, or assembly. 

Disassembly-Engine (Engine Left Si 

Engine on the Motorcycle 

Engine Sprocket Cover 

| N2 P.632 P.633 \/P.613 
(Alternator Cover [[startervotor ] [Neutat Switcn | - [Engine Sprocket | 

* _\YP.631 P.631 + \/P.633 

Alternator Alternator External Shift 
Rotor Stator Mechanism 
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ALTERNATOR ROTOR urn] If the rotor is difficult to remove and'a 
hammer i und, tum th bar with hand 

na Sr tapping the head of the puller shaft with a hammer. 
Do not attempt to strike the bar of the alternator rotor 

3 Removal: itself. Striking the bar or the rotor can cause the bend- 
] Alternator Rotor Removal ing or the magnets to lose their magnetism. 
; @Disconnect the alternator leads. 

@Remove the alternator cover screws, and pull off the 

; alternator cover and gasket. 
@Hold the alternator rotor steady with the rotor holder 

(special tool), and remove the rotor bolt. 

A. Rotor Pullor: 57001-254 

Alternator Stator Removal 

Remove the wiring clamp screws and wiring clamp. 

@Using the special tool to kold the rotor steady, remove @Remover the alternator stator Allen balts, and pull 

the rotor with the rotor puller (special tool) out the alternator stator 

Alternator Rotor, Stator 6.73 

1. Alternator Cover 

2 Gasket 

3. Alternator Stator 

4. Allen Bolt 

5. Rotor Bolt 

6. Serew 

7. Rubber Grommet 

8. Alternator Leads 

9. Lead Clamp 

10. Lockwasher 

] 11. Screw 
- 12. Alternator Rotor 
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Installation Note: 

Alternator Stator Installation 

1, Install the grommet, and fir the stator into place, Use 

ermanent locking agent on each Allen bolt, 

and tighten the bolts to 0,80 kgm (69 in-Ibs) of 

torque. 

Alternator Rotor Installation 

2. Using a high flash-point solvent, clean off any oil or 
diet that may be on the crankshaft taper or rotor hub, 

and place the rotor back on the crankshaft. 
3. Tighten the rotor bolt io 7.0 kgm (51 ftibs) of 

toraue while holding the alternator rotor steady with 

the rotor holder (special 1001). 

Starter Motor 

4. Check that the knock pins are in place, install the 

alternator cover using a new gasket, and tighten its 

screws. 

STARTER MOTOR 

Removal 
®Remove the starter motor retaining bolts. 

@Pull off the starter motor. 

@Remove the starter motor terminal nut and lock- 

washer, and take the lead off the starter motor. 

6-74 

9. Lockwasher 17. Rubber Cap 25. Gasket 33. End Cover 

10. Brush Plate 18. Thrust Washers 26. Planet Pinion 34. Oring 

11. Field Coil-Lead 19. Armature 27. OutputShaft 35. Cirlip 

12. Yoke Assembly 20. Thrust Washers 28. Thrust Washers 36. Pinion 
13. Terminal 21. Gasket 29. Bushing 37. Cirelip 

14. Starter Motor Lead 22. End Plate 30, Grease Seal 
15. Lockwasher 3 Gasket 31. Ball Bearing 

16. Nur 24. Internal Gear 32. Pin 



Installation Note: 

1. Replace the O-ring with a new one, if it is deterio- 

rated or damaged, and apply a little oil to it before 

installation. 

2. Clean the starter motor lugs and crankcase where 

the starter motor is grounded. 

Disassembly: 
(@Remove the screws 1 and lockwashers 2. 
@Remove the end cover 3 and Orring & 

Remove the screw 8 which connects the brush fead to 

the filed coil lead, and remove the brush plate 18. The 

screw has a lockwasher 9). 

NOTE: 1. The yoke assembly is not meant to be dis- 
assembled. 

‚Assembly Not 

1. Replace any O-rings and gaskets that are deteriorated 

or damaged with new ones. 

2. Align the notch on Ihe end plate with the tongue on 

the housing, and align the line on each end cover with 
its ine on the housing. 

16-76, 

A. Align the lines. 

3. Apply a high temperature grease to the planet pinions 

andinternal gear. 

4, Install the starter motor pinion so that the chamfered 

surface faces out. 

ah 

NEUTRAL SWITCH 

EXTERNAL SHIFT MECHANISM 

Removal: 

Neutral Switch Removal 

‘@Place an oil pan beneath the engine left side. 
@Disconneet the neutral switch lead. Now, the neutral 

switch can be removed. 

‚External Shift Mechanism Removal 

@ Remove the bolts and the chain guard. 

®Remove the external shift mechanism cover balts and 
screws, and pull off the external shift mechanism 

cover and gaskeı 

NOTE: 1. Engine oil will drain through the bolt hole of 
the cover. 

@Remove the output shaft collar and Orring. 
Move the shift arm and overshift limiter out of their 

positions on the end of the shift drum, and pull out 
the external shift mechanism. 

NOTE: 1. Do not pull the shift rod more than 40 mm 
out of thecrankease, or the shift forks inside the crank- 

case will fall 10 the bottom of the oil pan, requiring 

removal of the crankcase to install them. 

Installation Note: 

External Shift Mechanism Installation 

1. IF the shift drum pin plate and pins were removed, 
install them referring to the shift mechanism as- 

sembly note (Pg. 6-53). 

2. Check that the external shift mechanism return spring, 

bolt is not loose. If it is loose, remove It, apply a. 

non-permanent locking agent to ıhe threads, and 

tighten it to 2.5 km (18.0 ft-Ibs) of torque. 
3. Check that the return spring and pawl spring are 

properly fitted on the mechanism. 
4. Apply a high temperature grease to the lips of ıhe 

clutch push rod oil seal and output shaft collar oil 

seal. 
5. Insert the shift shaft oil scal guide (special tool) in the 

external shift mechanism cover oil seal, install the 
cover and gasket, and then tighten the bolts and 

screws. Each bolt must be installed with a new 

alminum washer. 
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External Shift Mechanism, Neutral Switch 

A. External Shift Mechanism Cover 

B. Shift Shaft Oil Seal Guide: 87001-264, 

6. The output shaft collar and drive shaft sleeve look 
the same, but the drive shaft sieeve has a small hole. 

(6-80) 

©. Small Hole, A. Output Shaft Collar 

B. Drive Shaft Sioeve 

678 

7. Gasket 
8. Pawl Spring 

9. Return Spring Pin 

1. Pedal Rubber 10. Bolt 

2. Shift Pedal 11. Bolt 

3. Neutral Switch 12. Gasket 

4. Bolt 13. Screw, 
5. Drive Chain Guard 14. Oil Seal 

6. External Shift, 15. Shift Shaft 

Mechanism Cover 16. Return Spring 

7. Apply a non-permanent locking agent to the balts, 
and install the chain guard. 

‚Neutral Switch Installation 

8. Install the neutral switch and gasket tightening it 

10 1.5 kgm (11.0 ft-lbs) of torque. 
9. Check and adjust the following items as If necessary 

Engine Oil (Pg. 24). 

ODrive Chain (Pg. 2-12) 
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Engine Right Side 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 
(chart is shown the best method for removal, installation, disassembly, and assembly of each component. | 
NOTE: 1. Action with a mark (x) requires special tool(s) for removal, installation, disassembly, or 

assembly. 

Disassembly-Engine (Engine Right Side) 

[ Engine on the Motoreycle 

+ \/P.637 \_P.636 

Clutch Pickup Coil Assy 

P.636 

Timing Advancer 

Pressure Switch 
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PICKUP COIL ASSY 
TIMING ADVANCER 

OIL PRESSURE SWITCH 

Removal: 

Pickup Coil Assy, Removal 
@Unlock the seat and swing it open, 

@ Remove the tool kit box. 

eDisconnect the 4-pin connector tat joints the pickup 

coil leads 0 the IC igniter, and disconnect the oil 

Pressure switch and slide the leads free from the clamps 
under the clutch cover. 

@Remove the pickup coil cover and gasket. 

@Remove the pickup coll assy mounting screws, dis- 
‚connect the oil pressure switch lead, and take off the 
asy. 

Timing Advancer Removal 

With a 17 mm wrench on the crankshaft rotation nut 

10 keep the shaft from turning, remove the advancer 
mounting bolt, and take off the rotation nut and the 

timing advancer. 

Oil Pressure Switch Removal 
@Now, the oil pressure switch can be removed, 

Pickup Coil Assy, Timing Advancer 681 

1. Timing Advancer 

2. Crankshaft Rotation Nut 
3. Mounting Bolt 

4. Pickup Coil Assy 
5. Flat Washer 

6. Lockwasher 
. Oil Pressure Switch 

. Grommet 

Installation Note: 

Oil Pressure Switch Installation 

1. Tighten the oil pressure switch to 1.5 kgm (11.0 

flbs) of torgue. 

Timing Advancer Installation 

2. Fit the timing advancer onto the crankshaft, match. 
ing its notch with the pin in the end of the crank- 

shaft, and install the crankshaft rotation nut and 

advancer mounting bolt, The notches in the nut 

fit the projections on the timing advancer. Tighten 

* the bolt 10 2.5 kgm (18.0 ftIbs) of torque. 

A. Timing Advancer 8. Notch © 

Pickup Coil Assy Installation 

3. Connect the oil pressure switch lead so that the lead 

points to the rar 

Timing Advancer Disassembly: 

Timing Advancer Disassembly 

Pull off the timing rotor by tuming it clockwise 

6-84 

A. Timing Rotor B. Weight ©. C-Ring 
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@Remove the ring, washers, and weights. @After the oil has drained, tighten the drain plug 10 
'@Remove the thrust washer from each weight shaft, 3.8 kgm (27 ftlbs) of torque. 

Remove the mounting nuts and right footpeg. 

Remove the screws, and pull off the clutch cover 

and gasket. There are two knock pins 

Timing Advancer Assembly ‘®Remove the clutch spring bolts, washers and springs. 
NOTE: 1. Wipe the advancer clean, and fill the groove ePull off the spring plate, pull out the spring plate 

in the timing rotor sleeve with grease. pusher, and tilt the motorcycle so that the steel ball 
will fall out. 

@ Remove the friction plates and steel plates. 

@Hold the clutch hub from turning using the clutch 

holder (special tool), and remove the clutch hub lock 

05 ut and lockwasher 

A. Timing Rotor B. Grease 

2. When installing the timing roter, align the projection s " 
‚on the rotor with the TEC mark on the advancer A cuth liokier: 57001:05 LIS e 
body. 

@Pull off the clutch hub, clutch housing, needle bearing, 

drive shaft sleeve, and spacer. There is a thrust washer 

between the clutch hub and clutch housing, 

Installation Not 

1. The clutch housing spacer must be installed with 
its flat side facing toward the end of the drive shaft 

6-88 Cluteh Housing Spacer Install 

TEC Mark B. Projection 

1. Clutch Housing Spacer 

CLUTCH 2. Drive Shaft 

Removal: 

With the motorcycle on its center stand, place an oil 2. The drive shaft sleeve and output shaft collr look 
pan beneath the engine, and remove the engine drain the same, but the drive shaft sleve has a small hole 

plug and washer to drain out the oll (Fig. 6-80) 
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Cluteh 

1. Spacer 7. Frietion Plate 
2. Sleeve 8. Steel Plate 

3. Needie Bearing 9. Lockwasher 

4. Clutch Housing 10. Locknut 
5. Thrust Washer 11. Steel Ball 

6. Clutch Hub 12. Spring Plate Pusher 

3. Replace the clutch hub locknut with a new one, 
screw on the locknut and tighten it to 13.5 kgm (98 

ftelbs) of torque, while holding the hub stationary 
with the elutch holder (special tool) 

- —— 

6-89 

13. Spring Plate 19. Oil Filler 

14, Clutch Spring Opening Cap 

15. Bolt 20. Oring 
16. Washer 21. Screw 

17. Gasket 22. Screw 

18. Clutch Cover 23. Clamp 

The lockwasher between the clutch hub 

ind the clutch hub locknut must be in- 

stalled with marked side, OUTSIDE, facing out. If this 

washer is installed backwards, the hub locknut might 

!oosen during operation. This causes elutch disengage- 
ment resulting in loss of motorcycle control. 

4. Install the friction plates and steel plates, starting 

with a friction plate and alternating them. 

1f new dry steel plates and friction plates 

CAUTION} are installed, appiy engine oil on the sur 
faces of each plate to avoid elutch plate seizure. 

5. Insert the clutch steel, ball, and spring plate pusher, 

applying a thin coat of a molybdenum disulfide en- 

gine assembly grease to their surfaces. 

6. Cross tighten the clutch spring bolts evently to 1.0 

km (87 inibs) of torque. 
7. Be sure to include the pick-up coll leads clamps with 

their clutch cover screws. 

heck and adjust the following items 

ine Oil (Pg. 24). 
’Clutch (Pg.2-11). 



Engine Buttom End 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 

chart is shown the best method for removal, installation, disassembly, and assembly of each 

‚component. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been alreary 

spared in the other section. 

2. Action with a mark (x) requires special tool(s) for removal, installation, disassembly, or assembly. 

Disassembly-Engine (Engine Bottom End) 

Engine on the Motorcycle 

\VP.6.42 » \/P.637 N P613 

Oil Filter Clutch Engine Sprocket 
‚Cover 

P.6.44 

Filter Alternator Cover 
Bypass Value 

b 

= P.6-4; i 2 

5 
il Pump 

e 

3 

- 

- 

3 Secondary Shaft 

0 

P.642 P.6:42 

Secondary Sprocket, Starter Motor 
Starter Motor Clutch Idie Gear 

— u Doer 





1. Lower Crankcase Half 42. Flat Washer 

2. Circlip 3. Circlip 

3. Shaft 44. Knock Pin 

4. Starter Motor Idle 45. Mounting Bolt 

Gear 46. Mounting Bolt 

2 5. Screw 47. Screw 
6. Lead Clamp 48. Circlip 

7. Bearing Cap 49. Flat Washer 
8. O-Ring 50. Spri 

9. Secondary Shaft Nut 51. Steel Ball 

10. Collar 52. Relief Valve 
11. Ball Bearing 53, O-Ring 

12. Secondary Shaft 54. O:Ring 
13. Ball Bearing 55. Gasket 

14. Bearing Stop 56. Screw 

15. Screw 57. Gasket 
16. Thrust Washer 58. Engine Drain Plug 

17. Secondary Shaft Gear 59. Grommet 

18. Circlip 60. Oil Filter 
19. Circlip 61. Flat Washer 

¥ 20. Secondary Sprocket 62. Spring 
21. Rubber Damper 63. Element Fence 

22. Inner Coupling 

23. Starter Motor Clutch 
24, Spring 

25. Spring Cap 67. Spring 
26. Roller 68. Steel Ball 
27. Allen Bolt 68. Pin 

28. Thrust Washer 70. Mounting Bolt 
29, Starter Clutch Gear 

30, Needle Bearing 
31. Thrust Washer 

32. Oil Pump Gear 

33. Pin 

34. Shaft 

35. Oil Pump Body 
36. Knock Pin 

37. Outer Rotor 

38. Inner Rotor 

39. Gasket 

40. Cover 

41. Cover Screw 

nn ——— 
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OIL FILTER 
OIL PRESSURE RELIEF VALVE 

OIL PUMP 

SECONDARY SHAFT 

SECONDARY SPROCKET 

STARTER MOTOR CLUTCH 

STARTER MOTOR IDLE GEAR 

Remov 

Oil Filter Removal 
@With the motorcycle on its center stand, place an oil 

pan beneath the engine, and remove the engine oil 

drain plug, oil filter mounting bolt and oil filter to 
drain out the oil. 

@After the oil has drained out, install the drain plug and 

tighten it 10 3.8 kgm (27 ftlbs) of torque. 

Oil Pressure Relief Valve Removal 

@Remove the oil pan bolts, and remove the oil pan, 

gasket, and oil passage O-rings. 
®Now, the oil pressure relief valve can be removed from 

the oil pan. 

Oil Pump Removal 

Remove the mounting bolt and screws, and pull off 

the oil pump. 

NOTE: 1. The oil pump mounting screws are also used 
35 two of the secondary shaft bearing stop screws (3). 

IF the secondary shaft is to be removed, remove Ihe 

remaining one. 

Mounting Bolt C. Oil Pump 
Mounting Screws D. Secondary Shaft B 

'Shaft Removal 
es and pull off the secondary shaft 

Balder fspecial tool) 1o hold the alter- 
Be secondary shaft nut. 

A. Rotor Holder: 57001-308 

B. Secondary Shaft Nut 

C. Alternator Rotor 

@Remove the secondary shaft bearing stop screw 
NOTE: 1. This screw may have been removed just at 

the oil pump removal (Fig. 6-92) 

@Tap the secondary shaft from the left side of ıhe 

erankease until the right bearing comes out of place. 

There is a collar in the left bearing 

Holding the secondary sprocket and starter motor 

clutch assembly, pull out the secondary shaft with the 

secondary gear and ball bearing. 

‚Secondary Sprocket, Starter Motor Clutch Re 

moval 

Slip the secondary sprocket and starter motor clutch 

assembly from the primary chain, and take them ou. 

‚Starter Motor Idle Gear Removal 

@Remove the circlip, pull off the shat, and remove ıhe 

starter motor idle gear from the upper crankcase 

Installation: 

Starter Motor Idle Gear Installation 

@install the idle gear. It must be installed so that Ihe 

short end of the gear points to the left. 

C. Shaft 

D. Loft Side 

E. Short End 



e 

he 
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‚Secondary Sprocket, Starter Motor Clutch In- 

stallation 

@Check hat ihe starter clutch rollers % are in place. 
(@Put the thrust washer 28 , starter clutch gear &, and 

(needie bearing into the secondary sprocket and 

starter motor clutch assembly. 

@Fit the primary chain on the secondary sprocket 

‚Secondary Shaft Installation 
®Remove the secondary shaft gear circlip. Using the 

gear puller and adapter (special tools), pull the second- 

ary shaft gear off the shaft. 

A. Gear Puller: 57001319 C. Secondary Shaft Gear 
8. Adapter: §7001-317 

@Put the thrust washer A) on the secondary shaft, and 

put ıhe secondary shaft into the secondary sprocket 
and starter motor clutch assembly, fitting their splines. 

@install the collar between the left ball bearing inner 
race and the journal of the secondary shaft left end. 

@Using the bearing driver (special tool), tap the second- 
ary shaft bearing into the crankcase with the second- 

ary shaft until the bearing stops at the bottom of the 

erankcase bearing hole. 

‚A. Bearing Driver: 5701-297 

B. Secondary Shaft Bearing 

643 

Put the large Hat washer on the secondary shaft 

Put the secondary shaft bearing stop, and tighten one 

of he stop screws loosely. 

=Appiy a lite oil on the secondary shaft and between 
the secondary shaft gear and gear pusher (special tool) 

IF necessary, using Ihe rotor holder (special tool) 10 

keep the crankshaft and secondary shaft from turning, 

push the secondary shaft gear on the shaft by rotating 

the gear pusher (special tool) 

A. Gear Puller: 57001-319 C. Flat Washor 

B. Secondary Shaft Gear D. Bearing Stop 

install the circlip on the secondary shaft, 

@Check that the felt bearing collar is in place, and 
tighten the secondary shaft nut to 6.0 kgm (43 ft-lbs) 

of torque by holding the alternator rotor with the 

rotor holder (special tool). 

install the secondary shaft bearing cap, and tighten its. 
screws. The upper screw has a wiring clamp. 

Oil Pump Installation 

Fill the oil pump with engine oil for initial Jubrication, 

@Check to see that the knock pins are in place. 

A. Knock Pins 
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einstall the oil pump, making sure the oil pump gear 

and pump drive gear at the secondary shaft mesh 

properly. Tighten the oil pump bolt and screws. 
®Stake each head of the bearing stop screw with a 

punch 10 prevent loosering. 

Oil Pressure Relief Valve Installation 

@it the oil passage Orings on the lower crankcase. 

Replace the O-rings with new ones, if deteriorated or 

damaged. The flat side of the O-ring must face toward 

the crankease. 

A. Oil Passage O-Rings 

B. Oil Pan Gasket 
©. Oil Passage O-Ring 
D. Flat 

eCheck that the large Oring and oil pressure relief 
valve are in place. If the relief valve is removed, use 

a non-permanent locking agent on ine valve thread, 

and tighten the valve to 1.5 kgm (11.0 ftbs) of 
torque. 

install a new oil pan gasket, and he oll pan with Its 
mounting bolts. Tighten the bolts 10 1.0 kgm (87 
indbs) of torque. 

Oil Filter Installation 

@Check that the large O-ring is in place, and install 

the oil filter, tightening its bolt to 2.0 kgm (14.5 
ftlbs) of torque. 

@Check and adjust the following items as if necessary 
GEngine Oil (Pg. 24). 
lutch (Pg. 211). 

Oil Filter, Bypass Valve Disassemblı 

Oil Filter Disassembly 
@Holding the element steady, turn the mounting bolt 

to work the element free. 

Remove the flat washer, spring, and element fence, 

and pull he filter cover off the bolt. 

Bypass Valve Disassembly 
emove the bypass valve steel ball, drive the pin and 

ut the spring and steel ball from mounting bolt. 

" Bypass Valve Assembly 
Make sure that the O-rings are all properly 

Repiace ihe Oring with a new one if 
or damaged. 

Using damaged or deteriorated O-ings 

SAUTION] instead of repacing them with new ones 
will causa oil loaks and evantually result in lite or no 

Oil left in the engine. This will cause serious ongine 

damage. The oil in the oil filter housing is pressurized 

by the engine oil pump, so these O-rings must be in- 

spected with special care. Look for discaloration 
(indicating the rubbor has deteriorated), hardening (the 
sides which face the mating surfa Nattened), 

scoring, or other damage. 

2. When installing the element, apply a itle engine oil 

to the oil filter grommets on the both sides of the 

element, and holding the fiter steady, turn the filter 
mounting bolt to work the element into place. Be 

careful that the element grommets do not slip out of 

place. 

8. Grommet ‚A. Mounting Bolt 

Oil Pump Disassembly: 

Oil Pump Disassembly 

@Remove Ihe circlip and washer on the pump shaft 

end. 

@Remove the oil pump cover screws, and take off the 

oil pump cover and gasket, 

@Take out the rotors. 

®Take out the pin, and pull off the oll pump gear 

and shaft. 

Slide off the pump gear, and take out the pin from 

the shaft. 

Oil Pump Assembly 
NOTE: 1. Replace the gasket with a new one. 
2. After completing the oil pump assembly, check that 

the rotor shaft and rotor turn smoothly. 

‚Secondary Shaft, Starter Motor 

Clutch Disassembly: 

Starter Motor Clutch Disassembly 
@Pull off the starter clutch gear, needle bearing, and 

flat washer. 

@Remove the rollers, springs, and spring caps from the 

starter motor clutch, 

@Remove the circlip, and pull off the secondary sprock- 

et. There are rubber dampers, 



@Holding the secondary’ shaft coupling steady, remove 

the Allen bolts to separate the coupling and starter 

motor clutch, 

Secondary Shaft Disassembly 
@Remove the ball bearing on the secondary shaft using 

the bearing puller and adapter (special tools) 

"A. Bearing Puller: 67001-135 C. Ball Bearing 
8. Adapter: 57001.317 

@Using the bearing drivers and bearing dirver holder 

(special tools), tap the ball bearing off the erankcase. 

‘Bearing Driver Holder: 57001-1132 

Bearing Driver: 570011146 

Bearing Driver: 57001-1139 

ter Motor Clutch Assembly. 

OTE: 1. Check Ihe rubber dampers, and replace them 
with new ones if damaged. 

Apply a little oil on the rubber dampers to assemble 

the secondary sprocket and coupling. 
Apply a non-permanent locking agent 1o the starter 
clutch Allen bolts, and tighten the bolts to 3.5 
kam (25 ft-Ibs) of torque. 
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‚Secondary Shaft Assembly 

NOTE: 1. Install the ball bearing to the crankcase using 

the bearing drivers and bearing driver holder (special 

tools: 5701-1132, 1139, 1146) until itis 10.7 - 11.3 
mm deeper than the crankcase surface. 

Ball Bearing Installation 6103 

Crankcase 

Inner Surface 

107 - 113mm >——— 

Ball Bearing 

Crankease 

Outer 

Surface 

2. Install the ball bearing to the secondary shaft using 

the driver (special tool). 

A. Driver: 87001.382 

B. Ball Beari 

. Secondary Shaft 



Engine Split 

FLOW CHART 

‚component. 

NOTE: 1. A 

spared in the other section. 

Disassembly-Engine (Engine Split) 

[ Engine Unit 

\/P.6:42 # \YP.6-37 VP.6 32 

Camshaft Chain Oil Filter | Clutch I Starter Motor 
Tensioner 

Cylinder Head 
Secondary Shaft 

Secondary Sprocket, 
Starter Motor Clutch 

Pickup 

Alternator 

‚Rotor 

P.6-47 

Connecting Rods 

Connecting Rod Big 

Crankcase Half 

\/P. 6:36 

External 

Shift 

Mechanism 

Cover ) 

Mechanism 

Shift 

Mechanism 

+ P.647 P.6-47 

Drive Shaft Output Shaft 

Primary Chain 

This chart is designed to aid in determining proper removal sequence. Select the component you 
wish to remove and follow the arrows to that point on the chart, Explanation on the pages after the 
chart is shown the best method for removal, installation, disassembly, and assembly of each 

n for the shaded component is omitted in the explanation because it has been alreary 

2. Action with a mark (x) requires special tool(s) for removal, installation, disassembly, or assembly, 
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DRIVE SHAFT 

OUTPUT SHAFT 

CRANKSHAFT 

CAMSHAFT CHAIN 

PRIMARY CHAIN 

CONNECTING RODS 

SHIFT MECHANISM 

NOTE: 1. For these removal, it is necessary to set 
the engine on a clean surface or, preferably, into a 

isassembly apparatus with some means of holding 

the engine steady while parts are being removed, 

2. A engine stand for servicing the engine is available as 

a kawasaki special 1001. 

Removal: 

Crankcase Splitting 

NOTE: 1. Crankease splitting contains Ihe lower crank- 
case and shift mechanism removal 

|eRemove Ihe upper and lower crankcase bolts. 

Crankease Bolts 

2 1. Crankcase Bolt 6 mm 
2. Crankcase Bolt 8 mm 

@Pry the four points to split the two crankcase halves 
apart, and lift off the lower crankcase half. The 
shift mechanism built in the lower crankcase half can 
now be disassembled, 

A.Pry Points 

Drive Shaft, Output Shaft Removal 

@Remove the drive shaft and output shaft assemblies 

off the upper crankcase. 

Crankshaft, Camshaft Chain, Primary Chain 
Removal 

ift Off the crankshaft with the connecting rods, 

camshaft chain, and primary chain, 

@Pull the oil scals off both ends of the crankshaft. 
Remove the camshaft chain and primary chain from 

the crankshaft. 

Connecting Rod Removal 

@Remove the nuts and pull off the connecting rod 

big end caps. 

To prevent damage to the crankshaft 

journals, do not allow the big end cap 
bolts 10 bump against them. 

Installation: 

NOTE: 1. A pair of connecting rods (#1 and #2, or 

#3 and #4) should have the same weight mark in 

each pair. This weight mark, indicated using a capital 
letter, is stamped on the connecting rod big end. 

(6-107 

2. The connecting rod big end cap is machined with 
the connecting rod as a set, so fit them together so 

that the weight marks align. The big end cap must 

be replaced together with the connecting rod as a 

set. 

—— — OA 
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) 
Primary Chain 

Bolt 
Nut 

Connecting Rod 
Big End Cap 

Connecting Rod 

Bearing Insert 

7. Camshaft Chain 

8 Oil Seal 

9. Crankshaft 

10. Main Bearing Insert 

11. Oil Seal 
12. Pin 

13. Lower Crankcase Half 

14. Guide Pin 

15. Cotter Pin 
16. Shift Fork (4h/Sıh) 
17. Shift Fork (2nd/3rd) 
18. Shift Fork (Ist) 

19. Pin 

20. Operating Plate 

21. Circlip 

2. Circlip 
2. Serew 

24. Pin Plate 

25 
26. Shift Drum 

27. Needle Bearing 

28. Circlip 

29. Shift Rod 

30. Lockwasher 

31. Shift Drum 
Guide Bolt 

32. Positioning Pin 

3. Spring 
34. Positioning Bolt 

35. Set Pin 
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36. Bearing Outer Race 

37. O-Ring 

38. Circlip 

39. Needle Bearing 

30. Steel Washer 

41, Copper Washer 

42. 2nd Gear (D) 
43. 5th Gear (D) 
44. Copper Bushing 

45. Flat Washer 

46. Circlip 

47. 31d Gear (D) 
48, 4th Gear (D) 

49, Drive Shaft 

50, Ball Bearing 

51. Ser Ring 

52. Output Shaft 

53. Steel Ball 

54. 2nd Gear (0) 
55. Splined Washer 

. Cirlip 

57. Sıh Gear (0) 
58. 3rd Gear (0) 
59. Aıh Gear (0) 
60. Ist Gear (0) 

61. Bearing Outer Race 
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3. If a new crankshaft, connecting rod, and /or main 

bearing inserts are used, select the right rod bearing 

insert in accordance with the combination of the 

connecting rod and the crankshaft marks. If the 
connecting rod only is replaced with a new one, 

first measure the diameter of the crankpin, mark 

its flywheel in accordance with the diameter (Pg. 

3-18), and then select the right bearing insert in 

accordance with Table 6-2. 

Table 62 Connecting Rod Bearing Insert Selection 

ConRod 

arking. Crank. o No mark 
Inaft Marking 

= Black Brown, 

PIN: 13034051 [P/N: 13034.052 

Green Black 
Nomark | PN: 13034050 |piN: 13034051 

A. Markings for Crankshaft Journal Diameter 
B. Markings for Connecting Rod Journal Diameter 

(%" or No mark) 

"A. Painted Marks (Green, Black, or Brown) 

8 Märking for Connecting Rod Inside Diameter 
"0" or No mark) 

Mf & new crankshaft, crankcase halves, and/or main 

Being inserts are used, select the proper bearing 
st in accordance with the combination of crank- 

nd the erankshaft marks, IFhe crankcase only 

with a new one, first measure the diameter 

fournal, mark its fiywheel in accord- 

the diameter (Pg. 3-20), and then select the 
Meeris in accordance with Table 63. 

Table 6-3 Main Bearing Insert Selection 

Ton-Rod 

arkin 

ICrank- = o Nomark 
Ishaft Marking 

= Brown Black 

PIN: 92028-1102|P/N: 92028-1101 

Nomark Black Blue 

PIN: 920281101 |P/N: 92028-1100) 

‚Crankease Marking (Lower Crankease) 

1. Markings (*0" or No mark) 

A. Markings for Crankshaft Journal Diameter 
(17 or No mark) 

B. Marking for Connecting Rod Journal Diameter 

inted Marks (Blue, Black, or Brown) 



5. The upper crankcase half and the lower crankcase 
half are machined at the factory in the assembled 

state, so the crankcase halves must be replaced 
together as aset. 

6. Replace the & mm lower crankease half bolts with 

new ones if they have already been removed 5 times. 

Connecting Rod Installation 

@There are oil passages running between the crankshaft 

journals. Use compressed air to remove any foreign 
particles or residue that may have accumulated in 
those passages. 

jeCheck that the connecting rod bearing insert halves 

are in place. 
install the connecting rods to their original positions. 
®Hand tighten the big end cap nuts first, and tighten 

each nut 10 3.7 kgm (27 ft-Ibs) oftorque. 

Camshaft Chain, Primary Chain Installation 
Fit the primary chain and camshaft chain on their 

sprockets of the crankshaft. 

Crankcase Assembly 

NOTE: 1. This assembly contains the crankshaft, drive 
shaft, and output shaft installation. 

With a high flash-point solvent, clean off the mating 

surfaces of the crankcase halves and wipe dry. 
@Check the following matters on both the upper and 

lower crankcase halves, 

1. Check 10 see ıhat the following parts are in place on 
both the upper and lower crankcase halves, and blow 

the oil passage nozzles clean with compressed air. 

Upper crankcase half: 

Knock pins, drive shaft and output shafts set rings, 

and set pins, oil passage plug (rubber ball), and 
crankshaft main bearing Inserts. 

Upper Crankease 6114 

1. Knock Pin 

2. Set 
3. Set 

4 
5 

. Oil Passage Plug 

. Main Bearing Insert 

Lower crankcase half: 
Crankshaft main bearing inserts and shift mechanism. 

al 3 1. Main Bearing Insert 
2 f 2. Shift Mechanism 

2. The shift drum must be in the neutral position as 
shown. 

(Crankshaft Installation) 

@Apply a high temperature grease to the lip of the oil 

seals, and fit the oil seals onto both sides of the crank- 
shaft with the arrow mark on the oil seal facing out. 

The arrow mark should shown the same direction of 
the crankshaft rotation (clockwise, watching from the 

pickup coll side). 

A.Oil Seal for Left End B. Oil Seal for Right End 

install the crankshaft to the upper erankease half 
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(Drive Shaft, Output Shaft Installation) 
Fit the output and drive shaft assemblies on the upper 

crankease half. When installing the output and drive 

shafts, the crankcase set pins must go into the holes 
in the respective needle bearing outer races, and the set 

Fings must fit into the grooves in each ball bearing. 

Make sure the crankcase set pins are 

CAUTION} property aligned to avoid damage to 
the crankcases upon installation. 

@Check 10 see that the output shaft 1t gear turns freely. 

If Wie gear does not turn freely, replace the steel 
washer with the thinner (0.5 mm) steel washer. Check 

the clearance between the drive shaft 2nd gear and the 
copper washer. The clearance should be 0.1 - 0.3 mm. 

IF it is not, change and/or add the steel washer(s) to 

‚obtain the’ proper clearance. Three sizes of steel 
washers (1.0, 0.7, 0.5 mm thick) are available from 

Kawasaki Dealers 

A. Output Shaft Tst Gear C. Steel Washer 
B. Drive Shaft 2nd Gear 

Apply a Ile engine oil 10 the wransmission gears, 

ball bearings, shift drum, and erankshaft main bearing 
insens. 

@Appiy fiquid gasket to the mating surface of the 
lower erankcase half in the arcas shown in the figure. 

1 liquid gasket adheres 1o any areas not 

CAUTION indicated, the engine oil passages may 
be obstructed, causing engine seizure. 

Liquid Gasket Applied Ar (Lower Crankease) 

@Fit the lower crankease half on the upper crankease 

half, Each shift fork must fit in its gear groowe. 

install and lightly tighten the crankease 8 mm bolts 
and 6 mm bolıs 

@Following the tightening sequence numbers on the 

lower. crankcase half, tightening Ihe 8 mm bolts first 

to about 1.5 kgm (11.0 ftibs) and finally to 2.5 

kg.m (18.0 ftlbs) of torque. 

8 mm Crankease Bolt Tightening Order 6120 

Tighien the 6 mm bolts to 1.0 kgm (87 inibs) of 

torque. 

@Check to see that the drive shaft and output shaft 

turn freely 

Shift Mechanism Disassembly: 

‚Shift Mechanism Disassembly 
@Pull out the shift rod, and remove the output shaft 

1st and 2nd/3rd shift forkd in ıhe lower crankcase 
half. 

@Remove the shift drum positioning bolt, springs, and 

pin 

@Straighten the side of the lockwasher that is bent 

over the side of the shift drum guide bolt, and remove, 

the bolt 

@Remove the cotter pin, and pull out the drive shaft 

Ath/Sth shift fork guide pin. 

@Remove the operating plate circlip and operating plate. 
@Pull out the shift drum slightly, and remove the drive 

shaft 4th/Sth shift fork. Pull the shift drum free from 

the crankcase. 

@Drop out the operating plate pin. 

@Remove the screw and shift drum pin plate. 

@Pull out the shift drum pins. 

To remove the shift drum needle bearing, tap out 

the needle bearing using the bearing driver and bearing 

‚river holder (special tools). 

A. Bearing Driver Holder: 570011132 

57001-1145 



) of 

haft 

shaft 
kcase 

‚and 

bent 

move 

shaft 

plate. 
drive 

from 

p out 

earing. 

‚Shift Mechanism Assembly 

NOTE: 1. The long shift drum pin must be in the 

Position. If the pin is assembled in the wrong posi- 
tion, the neutral Indicator light will not light when 

the gears are in neutral, 

with the outside end of the crankcase bearing hole. 

4. Install the drive shaft 4th/Sth shift fork with the 
short end facing the shift drum pin plate, the short 

end goes onto the drum first. 

5. Put the drive shaft Ath/Sth shift fork guide pin into 
the 4th/Sth shift fork. The guide pin rides in the 

middle groove of the three guide pin grooves on Ihe 
shift drum. 

6. Insert a new cotter pin through the 4th/Sth shift 

fork and guide pin from the long end side of the 
shift fork, and spread the cotter pin long end inward, 

7. The output shaft 2nd/3rd shift fork and Ist shift 
fork are identical. 

Drive Shaft Disassembly: 

Drive Shaft Disassembly 
@ Remove the needle bearing outer race. 
‚@Remove the circlip and pull off the needle bearing, 

steel washer, and copper washer. 

@Pull off 2nd gear, the copper bushing, and washer. 
@ Remove the cirelip, and pull off 3rd gear. 

@Remove the circlip, and pull off the washer and dth 
gear. 

Remove the ball bearing from the drive shaft using the 

bearing puller and adapter (special tools). 

A. Bearing Puller: 

B. Adapter: 57001317 

Drive Shaft Assembly 
NOTE: 1. Install the drive shaft ball bearing using the 

driver (special tool), 

A. Driver: 57001-382 

2. Replace any circlips that were disassembled with new 

ones, and install the circlip so that the opening coin- 

cides with one of the splined grooves in the drive 

shaft. 

Circlip Installation 6125 
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3. When assembling the Sth gear copper busing 16 the 

drive shaft, align its oil holes with the holes in the 
shaft, 

A. Copper Bushing _B. Align the oil holes. 

4. Be sure that all parts are put back in the correct se 
quence and all circlips and flat washers are properly 

in place. Proper sequnce starting with 15t gear (part 

of drive shaft) is Ist gear, 4ih gear, washer, cirelip, 
3rd gear, circlip, washer, copper bushing, Sth gear, 

nd gear, copper washer, steel washer, needle bearing, 
circlp, needle bearing race, 

5. The drive shaft gears can be recognized by size, ıhe 
gear with the smallest diameter being Ist gear, and 

he largest one being Sth gear. 

Drive Shaft Gears 

Ist 
m) Ta S 

Output Shaft Disassembly: 

Output Shaft Disassembly 
@Pull off the needle bearing outer race, 
@Remove the circlip, and pull off the needle bearing 

steel washer, and copper washer. 
@Pull off 1st gear. 

®4th gear has three steel balls assembled Into it for 

neutral positioning. To remove this gear with the 

ball, quickly spin the shift in a vertical position 
while holding 3rd gear, and pull off Ath gear upwards. 

@Remove the circlip, and pull off the splined washer 

and 3rd gear, and another splined washer. 

‘@Remove the circlip, and pull off Sth gear. 
(@Remove the circlip, and pull off the the splined washer 

and 2nd gear. 
Remove the ball bearing from the output shaft using 

(Be beasing puller (special tool) as shown in Fig. 6-123. 

Output Shaft Assembly 

NOTE: 1. Install the output shaft ball bearing using the 

river (special tool: 5701-382) as shown in Fig. 

6124. 

2. Replace any circlips that were removed with new 
ones. Install the circlip so that is opening coincides 

withsone of the splined grooves in Ihe output shaft. 

Cirelip, Splined Washer Inst 

Splined Washer 

Teeth of 

Splined Washer 

W
E 

@
 

— 

Circlip = 

3. Install the splined washer so that its teeth do not 

ide with the circlip opening. 

4. Do not use grease on the Ihree balls during assembly; 
these balls nust be able to move freely. 

5. Be sure that all parts are put back in the correct se- 

quence and all circlips and alinedswashers are proper- 
Iy in place. Proper sequence starting with the engine 

sprocket side is 2nd gear, splined washer, circlip, Sth 

gear; circlip, splined washer, 3rd gear, splined washer 
circip, 4th gear, Ist gear, copper washer, steel 
washer, needie bearing, circlip, and needle bearing 

outer race. 

6. The output shaft gear sizes are opposite from those 

of the drive shaft gears, the largest being Ist gear and 
the smallest, Sth gear 

Output Shaft Gears, 6129 
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Wheels 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 
wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 

chart is shown the best method for removal, installation, disassembly, and assembly of each 

‚component. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been alreary 

spared in the other section. 

2. Component in the broken line is required to loosen or remove its mounting bolts or screws, but not 
necessary its complete removal. 

Disassembly-Chassis (Wheels) 

Motorcycle 

Speedometer Cable 

Lower End 

P.7-4 

Rear Wheel 

NZZ In “_\P.77 
Speedometer Rear Wheel Tube, 

Gear Coupling Tire, 
Grease Seals, Housng Spoke 

‚Wheel Bearings 

\V_P.73 \YP.75 

Speedometer Grease Seals, 
Gear Wheel Bearings 

x P.7-7 - P.79 

Tube, Tubeless Tire, 
Tire, Cast Rim, |" 

Rim, Air Valve 

Spokes 

*1 : Motorcycle with dual disc brakes 
: Motorcycle with tubeless tires 

Tubeless Tire, 
‚Cast Ri 

‚Air Valve 

2 
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FRONT WHEEL 

SPEEDOMETER GEAR 

Removal: 

‚Front Wheel Removal 

@Unbolt one of the brake calipers, and move it free of 
the fork leg. Avoid straining the brake lines and 

fittings. 

einsert a wood wedge (4 — 5 mm thick) between the 
disc brake pads. This prevents the pads from being 

moved out of their proper position, should the brake 

ever be squeezed accidentally. 

For the motorcycle with the leading axle front fork, 

remove the axle nut, and loosen the axle clamp bolt 
nut. Holding the wheel to facilitate the wheel removal, 

pull the axle, and then remove the wheel from the 
motorcycle. 

a
 

<
 

I
e

E
 

A. Axle Nut 

B. Speedometer Cable 

C. Axlo Clamp Bolt 

®For the motorcycle with the center axle front fork, 
loosen the axle clamp nuts but do not remove them, 
and loosen the axle nuts. Remove the axle clamp nuts, 
lockwashers, and clamps. Using a jack under the engine 

o other suitable means to lift the front of the motor- 

cycle, drop the front wheel out of the forks, and 

remove it. 

A. Axle Nut 

B. Axle Clamp Nuts 

©. Speedometer Cable 

D. Caliper Mounting Bolts 

Do not lay the wheel down on one of 
[CAUTION] une die. This can damage or warp the 
disc. Place the blocks under the wheel so that the discs, 

do not touch the ground. 

Speedometer Gear Removal 
@Pull the speedometer gear housing off the wheel. 

@Disconneet the lower end of Ihe speedometer cable 

with pliers. 

Installation Note: 

Speedometer Gear Installation 
1. Install the speedometer gear housing so that it fits 

in the speedometer gear drive notches. 

A. Speedometer Gear Housing, 

B Fit in the gear drive notches. 

‚Front Wheel Installation 

2. Before installing the wheel, use a high flash-point 

solvent 10 completely clean off any grease that may 

have gotten on either side of the disc(s). Do not use 

a solvent which will leave an oy residue. 

3. Turn the specdometer gear housing counterclockwise 
until it comes 10 rest against the stop on the fork leg. 

A. Stop 

4. For the motoreycle with the leading axle front fork, 

Ihten the axle nut and clamp nuts as the followin 

OTighten the axle nut and clamp nuts to & snug fi 
OTighten the axle nut 10 80 kam (58 felbs) of 

torque. Prevent the axle from tuning by inserting 

a metal rod through the axle, 
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OLoosen the axle clamp nuts on the right fork leg, 

and pump the front fork several times. This opera- 

tion aligns both front fork legs so that they are 

parallel to each other. 
STighten the axle clamp nut on the right fork leg to 

1.8 ke (13.0 ft-bs) of torque. 
5. For the motoreyele with the center axle front fork, 

tighten the axle nuts and clamp nuts as the following: 

enter the axle so that the gap between the axle nut 
surface and the end of the axle is the same on each 

side 
SPosition the front wheel in its place betwecn the 

front fork tubes, and slowly lower the front fork 
tube bottom ends onto the front axle. 

©Mount the front axle clamps, and tighten the nuts 

foosely with the lockwashers. The arrow at the 

bottom of the clamp must point to the frant. 
STighten the axle nuts 10 8.0 kgm (58 filbs) of 

torque. 

‚STighten first the front axle clamp nut and then the 

rear nut 10 1.8 kgm (13.0 ftlbs) of torque. There 
Will be agap at the rear of Ihe clamp after tightening. 

A Front B. Arrow Mark ©. Gap 

6. Insert the speedometer inner cable into the housing 
while turning the wheel so that the slot in the end of 

the cable will mesh with the tongue of the speed- 
ometer pinion. 

8. Turn the wheel. 

the front brake (Ps. 214). 

Speedometer Gear Disassembly: 
Speedometer Gear Disassembly 
@Pull the grease scal out of Ihe gear housing using a 

hook. 

ePull out the speedometer gear. 

the. speedometer cable bushing or speedometer 
Pinion needs 10 be removed, first drill Ihe housing 

through the pin using a 1 mm drill bit. Drill the 

housing from the gear side using a 2 mm dril bi. 

Using a suitable tool, tap out the pin, and then pull 

out the speedometer cable bushing, pinion, and 

washers. 

NOTE: 1. It is recommended that the assembly be re 
placed rather ıhan attempting to repair Ihe compo- 

nents. 

Speedomtor Gear 77 

1. Speedometer Gear 4. Pin 
Housing 5. Washer 

2. Speedometer Gear 6. Speedometer Pinion 

3. Grease Seal 7. Bushing 

Speedometer Gear Assembly 

NOTE: 1. After inserting a new pin, stake the housing 

hole to secure the pin in place 
2. Replace the grease seal with a new one. Apply a 

litle grease to the seal. Install it using a press or a 

suitable driver so that the face of the seal is level with 

the surface of the housing. 

3. Regrease the speedometer gear. 

REAR WHEEL 

Removal: 

(Put the motorcyce up on its center stand, 

eLoosen the nut at the rear end of the torque link. 



A. Torque Link Nut 

For the motorcycle with the rear drum brake, remove 

the nutat the rear end of the brake rod. 
@Loosen the left and right chain adjuster locknuts, and 

fully loosen both chain adjuster bolts. 

A. Ale Nut 

B. Cotter Pin 
©. Chain Adjuster 

. Chain Adjuster Stop 

E. Stop Bolt 

F. Locknut 

. Adjusting Bolt 

@Remove the cotter pin, loosen the axle nut, and then 

push the wheel forward so that the chain can be easily 
removed from the rear sprocket. 

@Remove the bolts and lockwashers and take out the 
chain adjuster stops. 

@Remove the drive chain from the rear sprocket, and 

hang to theleft side of the swingarm. 

=Pull the rear wheel togeiher with the rear caliper 10- 
ward the rear 

@Remove the axle nut and left chain adjuster. Then 

pull off the anle with Ihe right chain adjuster. 
‚Remove the rear wheel, 

Do not lay the wheel on the ground with 

CAUTION} the disc fscingdowm. This can damage or 
Warp the disc. Place blocks under the wheel 10 the disc, 
does not touch the ground. 

For the motoreycle with the rear disc brake, do ıhe 

next Iwo steps. 

Run the axle through the swing arm and the caliper 
1o prevent the caliper from dangling 

A. Rear Caliper B. Axlo 

Olnsert a wood wedge (7 — 8 mm thick) between the 

disc brake pads. This prevents them from being moved 
out of their proper position, should the brake pedal be 

pushed accidentally. 

Installation Note: 
1. When installing the rear wheel coupling, inspect the 

Oring on the rear hub, replace it with a new one If 

it has deteriorated, and apply a little grease 10 the 

Oring (Fig. 7:26). 
2. Before installing Ihe wheel which has the brake disc, 

use a high flash-point solvent to completely clean 
off any grease that may have gotten on either side of 

the disc. Do not use a solvent which will leave an 
oily residue. 

3. When instaling the drive chain adjusters, they must 
be installed facing the alignment mark side out, 

4. Check and adjust the following items: 
ODrive Chain (Pg. 2-12) 
Rear Brake (Pg. 2-14) 

GREASE SEALS 

WHEEL BEARINGS 

Do not lay the wheel on the ground with 

CAUTION the disc facing down. This can damage or 
warp the disc. Place blocks under the wheel so the disc 

does not touch the ground. 

Removal: 

Grease Seal Removal 

®For the wirespoke front wheel, remove wheel cap 

screws and washers, and take off the cap- 
®Remove the grease seals at the wheel hub and wheel 

coupling using a hook. 
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Wheel Bearings, Grease Seals. 

. Front Hub 

. Grease Seal 

. Cap 

. Flat Washer 
Serew 

ollar 

ront Axle 

. Front Axle 

- Rear Axle 

. Drive Chain Adjuster 

. Coupling Collar 

. Grease Seal 
Circlip 

. Ball Bearing 

Rear Wheel Coupling 
Coupling Sieeve 

Ball Bearing 
Oring 

7-11 

Rear Hub 

. Distance Collar 

. Circlip 

. Rear Brake Panel 

. Collar 
Grease Seal 

. Collar 

. Rear Axle Nut 

Cotter Pin 



llar 

‚Panel 

] 

Nut 

Wheel Bearing Removal 

Remove the circlip and speedometer gear drive. 
@Remove the circlip 
@insert a metal rod into the hub from the left side, 

and remove the right side bearing by tapping eveniy 
around the bearing inner race. 

Remove ıhe remaining bearing by tapping evenly 

around the bearing inner race. The distance collar 
‚Some out with the bearing. 

Wheel Bearing Removal 

5} 

3. Distance Collar 

4. Ball Bearing 

1. Metal Rod 

2. Front Hub 

@Remove the grease seal and ball bearing on the rear 

wheel coupling as following: 

Pull out the coupling collar and coupling sleeve from 
the coupling. 

ORemove the circlip. 
Using the suitable tool, remove the bearing by tapy 

from the wheel side. 

Installation Not 

Wheel Bearing Installation 
1. Before instlling the wheel bearing, blow any dirt or 

foreign parties out of the hub with compressed air 
10 prevent contamination of ıhe bearings. 

2. Inspect the bearings and replace them if necessary 
(Pg.223). Lubricate them and install them using 

the bearing driver and ıhe bearing driver holder 
(special tools) so ıhat the marked sides face out. 

A. Bearing Driver Holder: 570011132 

B. Bearing Driver: 57001.1145, 1148 

. Bearing Driver: 57001-1135, -1136, -1140 

Table 7-1 _Boaring Drivers for Wheel Bearings 

= Bearing Drivers 

g @ inFig. 713 | © inFig 713 
Front Wheel 570011135 

Raarwheat | >0 [Sjo011136 
Rear Wheel 
Sr 70011148 | 570011140 

Grease Seal Installation 
3. Inspect the grease seal and replace if necessary 

(Pg..46). Press it in until it stops at the circlip in the 

hole using the same special tools used for bearing 
installation. For the grease seal on the rear wheel 

coupling, press it in until the face of the seal is level 
with the end of Ihe grease seal hole. 

TUBES 

TIRES 

RIMS 

SPOKES 

Removal: 

Tube, Tire Removal 

The following explanation covers tube and tire 

removal and installation using rim protectors (special 
tools). If tires are to be removed and installed using 

a tire changer, operate it in the manner prescribed by 
the manufacturer. 

NOTE: 1. A tire changer suitable for tubeless and tube- 
type tires is available as a Kawasaki special tool. 

[WARNING | To ensure safe handling and sabiey, 
use only tires recommended may result 

in an unsafe condition, leading to accident and injury. 
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@if the brake disc is installed, remove it from the wheel 

'@To maintain wheel balance, mark the valve stem posi 

ion on the tire with chalk so that the tire will be 

reinstalled in the same position. 
Take out the valve core to let out the air. 

@Remove the valve stem nut, and fully loosen the two 

bead protector nuts. 

NOTE: 1. Front tire has not bead protectors. 

A. Valve Stem Nut B. Bead Protector Nuts 

@Lubricate the tire beads and rim flanges on both sides 

with a soap and water solution or rubber lu 

This helps the tire beads slip off the rim flanges. 

Never lubricate with mineral oil (engine, 

CAUTION} i or gasoline because they will cause 
deterioration of the tire. 

(@Brcak the beads away from both sides of the rim with 

2 rubber mallet. 

sinstall the rim protectors (special todls) around the 

yalve stem. Lubricate the tire irons and rim protectors 

with a soap and water solution, or rubber lubricant. 
®Step on the side of the tire opposite the valve stem, 

and start prying the tire off the rim near the valve 

stem with ir Iron, 

NOTE: 1. For easier removal, always position the tirc 

bead opposite the valve stem in the rim well, and pry 
{he tie bead a little at a time. 

Take care not to insert the tire irons so 

deeply that the tube gets damaged. 
@ Remove the tube when one side of the tire is pried 

off, 
@Pry the other side of the tire off the rim, and remove 

the rim from the tie. 

Rim, Spoke Removal 

@Remove the bead protectors (only on the rear wheel) 
and rubber band. 

Tape or wire all the spoke intersections so that Ihe 

spokes don’t get mixed up, and unscrew the nipples 

from all the spokes with a screwdriver. 

A. Spoke B. Nipple ©. Rim 

@Remove the rim and spokes from the hub, 

Installation: 

Spoke, Rim Installation 

@Fit all the spokes through the holes, and screw all the 

nipples onto ıhe spokes tightening them partially 

NOTE: 1. Be sure that the rim docs not go on back- 

wards; the rim for the rear wheel has an arrow mark 
on the outside of the rim flange to show the direction 

of tire rotation. 

A. Rotation Mark (Arrow) 



@Suspend the wheel by the axle, and set up a dial gauge 
to measure rim runout. Fix the axle in place if neces- 

sary 10 prevent horizontal movement. 

@ Tighten the spokes evenly so that the radial (out from 
the axle) runout is less than 0.8 mm and the axial 

(ide to side) runout is less than 0.5 mm. 

A. Radial Runout 8. Axial Runout 

Make sure that the spokes are tightened evenly. Stand- 

ard torque is 0,30 kg:m (26 in-bs). 
install the bead protectors to the rim. 

install the rubber band fitting its hole with the hole 

for the valve stem in the rim. 

‘Tube, Tire Installation 

@inspect the tube and tirc, and replace them if necessary 

(Pg. 2:22). 
@Dust the tube and inside the tire with talcum powder. 

@Apply a soap and water solution, or rubber Jubricant 
10 the rim flanges, rim protectors, tire beads, and tire 

irons. 

‚Check the tire rotation mark on the rear tire and install 

iton the rim accordingly. 

NOTE: 1. The direction of the 
by an arrow on the tire side wal 

rotation is shown 

A. Rotation Mark (Arrow) 
8. Balance Mark (Yellow Paint) 

@Position the tire on the rim so that the hole for the 
valve stem ia st the tire balance mark (the chalk mark. 

made during removal, or the yellow paint mark on a 

new tire). 
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Fit the rim protectors (special tools) on the rim flange. 

By hand, slide as much as possible of the lower side 

of the tire bead over the rim fange, starting at Ihe 

side opposite Ihe rim protectors. 

else tire irons to install the remaining part of the tire 
bead which cannot be installed by hand. For easy 

tire installation, position Ihe part of he bead which 
isalready over the rim flange in the rim well 

NOTE: 1. To prevent rim damage, be sure 10 place the 

rim protectors at any place the tire rans are applicd. 

@insert he tube into the Lie, and insert Ihe valve stem 

into the rim, and screw the nut on loosely. 
install Ihe valve core. 

(®Put just enough air in the tube to keep it from getting 

caught between the tire and rim. Too much air makes 
fitting difficut, and too litle will make he tube more 

liable to be pinched by the irons. 

(@Pry the other side of the tire onto the rim, starting 

at the side opposite the valve. 

Take care not to insert the tire irons 

CAUTION} 0 deopiy that the tube gets damaged. 
@Check that the tube is not pinched between the tire 

andrim, 

@ Lubricate the tire beads and rim flanges with a soap 

and water solution to help seat the tire beads in the 
fim flanges of the rim while inflating the tre. 

eCenter the rim in the tire beads, and inflate the tire 

with compressed air until Ihe tire beads seat in the 
rim flanges. 

@Tighten the bead protector and valve stem nuts, and 

put on the valve cap. 
Check and adjust the following items 

STire Air Pressure (Pg. 42). 

OWheel Balance (Pg. 42). 

TUBELESS TIRES 

CAST RIMS 

AIR VALVES 

Damage to the rim flanges and tire beads spoil the 

airtighiness of tubeless ires and rims. When handling 

tubeless tires and rims, be careful not to damage the 
airscaling surfaces. 

The following explanation covers tire removal and 

installation using bead breaker, rim protectors, and tire 
irons (special tools). IF tires’are 10 be removed and 

installed using a tire changer, operate it in the manner 

prescribed by the manufacturer. 
NOTE: 1. A tire changer suitable for tubeless and tube- 

type tire is avallable as a Kawasakl special tool 

[WARNING ] - To ensure sate handling and sabily, 

so only wheels, valves, and tires rec“ 

ommended may result in an unsafe condition, leading 

to aceident and injury. 



Removal: 

If the brake disc is installed, remove it from the wheel, 

'@To maintain wheel balance, mark the valve stem posi- 

tion on the tire with chalk so that the tire will be 

reinstalled in the same position, 
@Take out the valve core to let out the air. 

@Lubricate the tire beads and rim flanges on both sides 

with a soap and water solution or rubber lubricant. 

This helps the tire beads slip off the rim flanges. 

Never lubricate with mineral oil (engine. 

CAUTION} cin or gasolino because they will cause 
deterioration of the tie. 

@Break the beads away from both sides of the rim with 

the bead breaker (special tool). 

A. Baad Breaker: 570011072 

install the rim protectors (special tools) around the 

valve stem, Lubricate the tire irons and protectors 

with a soap and water solution, or rubber lubricant. 
®Step on the side of the tire opposite the valve stem, 

and start prying the tire off the rim near the valve 
i tools). 

NOTE: 1. For casier removal, always position the 
bead opposite the valve stem in the rim well, and pry 

the tire boad a little at a time. 

Be careful not to scratch the inner liner 
CAUTION and sealing surfaces of the rim and tire 

with the tire irons. A seratched innar linar or sealing 

surface may allow air to leak. 

Air Sealing Surfaces 7-22 

1. Air Sealing Surfaces 

2. Inner Liner 

@After removing the bead on one side, turn the wheel 

over and remove the other side. 

@Remove the rim from the tire. 

‘®Remove the rim protectors from the rim. 

Installation: 
@inspect the rim and tire, and replace them if necessary 

(Pg.43,46). 
NOTE: 1. Refer to Pg. 2-4 for tire repair. 
Clan the sealing surfaces of the rim and tire, and 

smooth the sealing surfaces of the rim with a fine 

emery cloth if necessary. 
@Replace the valve with a new one. Tighten the mount 

ing nut and locknut to 0.15 kgm (13 inbs) of torque. 



Air Valve 

| | 
0 

0 

6} 

1. Locknut 4. Cast Wheel 

2 Nut 5. Grommet 

3. Washer 6. Valve Stem 

@Apply 2 soap and water solution, or rubber lubricant 

to the rim flanges, rim protectors, tire beads, and tire 

irons. 
eCheck the tire rotation mark on the rear tire and install 

iton the rim accordingly. 

NOTE: 1. The direction of the tire rotation is shown 

by an arrow on the tire sidewall, 

A. Rotation Mark (Arrow) 
8. Balance Mark (Yellow Paint) 

®Position the tire on the rim so that the valve is at 
the tire balance mark (the chalk mark made during 

removal, ar the yellow paint mark on a new tire). 
t the rim protectors on the rim flange near the valve 

stem. 

By hand, slide as much as possible of the lower side of 

the tire bead over the rim flange, starting at the side 

opposite the valve. 
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@Use tire irons to install Ihe remaining part of the tire 
bead which cannot’be installed by hand. For casy tire 

installation, position the part of the bead which is 

already over the rim flange in the rim well. 
NOTE: 1. To prevent rim damage, be sure 10 place the 

rim protectors at any place Ihe tire irons are applied. 

@install the other side of the tire bead onto the rim 
the same manner. 

@Lubricate the tire beads and rim flanges with a soap 

and water solution or rubber lubricant 10 help scat 

the tire beads in the sealing surfaces of the rim while 

inflating the tre, 

@Center the rim in the tire beads, and inflate the tire 

with compressed air until the tire beads seat in the 

sealing surfaces 

Bo sur to install the valve core whenever 

inflating the tire, and do not inflate the 

re to more than 4.0 kg/m? (57 psi). Overinflation 
‚can explode the tire with possibility of injury and loss 

of life. 

Check to see that the rim lines on both sides of the 

ire sidewalls are parallel with the rim flanges. 

Rim Line 

IF the rim lines and tire sidewall lines are not parallel, 

remove the valve core. Lubricate the rim flanges and 
tire beads. Install the valve core and inflate the tire 

again. 

@After the tire beads seat in the rim flanges, check for 

ir leaks. Inflate the tre slighily above standard in- 

lation. Use a soap and water solution or submerge 

it, and check for bubbles that would indicate leskae. 

@Check and adjust the following items 
STire Air Pressure (Pg. 42). 
Wheel Balance (P9. 42) 
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Drive Train 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 
wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 
chart is shown the best method for removal, installation, disassembly, and assembly of each 

component. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been alreary 

spared in the other section, 

2. Action with a mark (#) requires special tool(s) for removal, install ion, disassembly, or assembly. 

Disassembly-Chassis (Dri Train) 

Motorcycle 

\/ p.613 P.731 /P74 

Engine Sprocket Rear Shock Absorber Rear Wheel 
Cover Buttom Ends 

W/ P.613 P. 7.31 P.7-13 

Engine Sprocket Swing Arm Rear Sprocket 

\YP.7-13 

Rubber Damper 

P.7-13 

Drive Chain 



Drive Chain, Sprockets, 
Rear Wheel Coupling, Rubber Damper 

© 

DRIVE CHAIN 

SPROCKETS 

REAR WHEEL COUPLING 

RUBBER DAMPER 

NOTE: 1. When removing and installing the drive chain, 

refer to the flow chart noting the following. 
‚The chain must not be cut for installation 

a this may result in subsequent chain 

failure and loss of control. 
2. When removing and installing the engine sprocket, 

refer to the Disassembly-Engine chapter. 

Rear Wheel Coupling, Rubber Damper Removal 

‚Rear Wheel Coupling, Rubber Damper Removal 

ePull off Ihe rear wheel coupling and rubber damper. 

‚Rear Wheel Coupling, 
‚Rubber Damper Installation 

NOTE: 1. When installing the rear coupling, inspect the 
ring on the rear hub, replace it with a new one If it 

has deteriorated, and apply alittie grease to the O-ring. 

Rear Sprocket Removal: 

‚Rear Sprocket Removal 
install the rubber damper and wheel coupling tempo- 

rarily on the rear hub 10 aid in rear sprocket removal. 

7. Nut 

8. Double Washer 

9. Rear Sprocket 
1. Engine Sprocket Nut 10, Drive Chain 
2. Splined Washer 11. Rear Wheel Coupling 
3. Engine Sprocket 12. Mounting Bolt 
4. Collar 13. O-Ring 

5. O-Ring 14. Rubber Damper 
6. Output Shaft 15. Rear Hub 

Straighten the side of the double lockwasher that is 
bent over the side of the rear sprocket nut. 

@Remove the rear sprocket nuts and double lockwashers 
to separate the rear sprocket and wheel coupling. 

Rear Sprocket Installation 

NOTE: 1. Install the rear sprocket with the numbered 

side facing out. Tighten the sprocket nuts 10 4.0 
kam (29-f bs) of torque, and bend the side of the 

lockwasher over the side of the nut. 

A. Rear Sprocket 
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Brakes 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 
chart is shown the best method for removal, installation, disassembly, and assembly of each 

component. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been alreary 

spared in the other section. 
2. Component in the broken line is required to loosen or remove its mounting bolts or screws, but not 

necessary its complete removal. 

Disassembly-Chassis (Brakes) 

Motorcycle 

P.7-15 P.7-15 

Front Rear 

Master Master 
Cylinder | | Cylinder 

P.7-15 

Rear 

Master 

Cylinder 

5 Reservoir 

Brake 

Hose (6) ] (+1 and/or *2) 

je with dual disc brakes 

with tubeless tires 
with rear durm brake 



you 

the 

not 

TE 

Discs 

PADS 
CALIPERS 

FRONT MASTER CYLINDER 

REAR MASTER CYLINDER 
REAR MASTER CYLINDER RESERVOIR 

BRAKE HOSES 

NOTE: 1. Before working on the disc brake, please 
read the following 

1. Excapt for the dise pads and disc; 

SAUTION] use only dise brake fluid, isoproply 
dlechol, or ethyl alcohol, for cleaning brake parts. 
Do nat use any other fluid for cleaning these parts, 

Gasoline, motor oil, or any other petroleum distillate 

will cause deterioration of the rubber parts. Oil 

spiled on any part will be difficult to wash off 
completely, and will eventually deteriorate the rubber 

used in the dise brake. 

2. When handling tho disc pads or disc, be careful that 
o disc brake fluid or any oll gets on them. Clean 

off any fluid or oil that inadvertently gets on the 

Pads or dise with a high flash-point solvent. Replace 
he pads with new ones if they cannot be cleaned 

satisfactorily. 

3. Brake fluid quickly ruins painted surfaces; any spilled 
fluid should be completely wiped up immediately. 

4. 11 any of the brako line fitings or the blood valve is 
opened at any time, AIR MUST BE BLED FROM 

THE BRAKE SYSTEM (Pg. 2.17). 

Disc Removal (each disc): 
Disc Removal 
®Remove ihe disc mounting bolts, and take off the 

disc and/or plate. 

Disc Installation 

NOTE: 1. The plate must be installed with the plain. 
side facing in. 

2. Tighten the disc mounting bolts to 4.0 kg:m (29 ftIbs) 
of torque. The disc must be installed with the cham- 

fered hole side facing toward the wheel. Tightening 
torque for the disc mounting Allen bolts Is 2.3 kgm 

(16,5 ftbs). 
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3. After installi 

(Pg.4-10) 
4. Completely clean off any grease that has gotton on 

either side of the disc with a high Nash-point solvent. 

Do not use one which will leave an oily residuc, 

the disc, check the disc. runout 

Pad Removal (each caliper): 
‚Pad Removal 

@Remove the caliper holder shaft bolts. 

ift the caliper off the holder, and remove the pads. 

‚Pad Installation 

@Remove the bieed valve cap on the cliper, attach a 

‚clear plastic hose to the bleed valve, and run the other 

end of the hose into a container 

®Open (loosen) the valve tly, push the piston in 

by hand as far as it will go, and then close (tighten) 
the valve, Wipe up any spilled fluid, and recap the 
biced valve. The beed valve must be tightened 10 0.80, 

kam (69 in4bs) oftoraue, 

A. Bleed Valve 

@Check that the sliders ar 

(@Fit the pads against the disc, 
place. 



. Pad 

. Caliper Holder Shaft Bolt 
. Anti-rattle Spring 

. Fluid Seal 

. Piston 

. Dust Seal 

. Caliper Holder Shaft 

"16. Friction Boot 

17. Disc Mounting Bolt 

18 

19 

20, 

. Plate 

Disc 

. Disc 

21. Disc 
2 

23 
2, 

Pad 

. Calipe 

. Calipe 

Mounting Allen Bolt 

er Holder 
er Cylinder 



Bolt 

Check that the anti-rattle spring Is in place. 11 it was 
removed, install it to the caliper as shown in Fig. 7-35. 

einstall the caliper, and tighten the caliper holder shaft 

bolts 10 1.8 kgm (13.0 ftIbs) of toraue. 
®Since some brake fluid was lost when the bleed valve 

was opened, check the fluid level in the master cylinder 

and bleed the air from the brake system (Pg. 2-17). 

Check the brake (Pg. 2-14). 
Do not attempt to drive the motoreyele 

until a full brake lover or padal is ob- 
ined by pumping the brake lever or pedal until the 

Pads are against the disc. The brake will not function. 
on the first application of the lever or pedal if this is 

not done. 

Caliper Removal (each caliper): 

Caliper Removal 

If the caliper is to be disassembled, loosen he caliper 

holder shaft bolts. 
NOTE: 1. If the caliper is to be disassembled after 

caliper removal and compressed air is not available, 
remove the piston using the following two steps before 
disconnecting the brake hose fiting from the caliper. 

ORemove the pads, 

OPump the piston out with the brake lever or pedal. 

@Remove the banjo bolt at the caliper, and temporarily 
secure the end of the brake hose to some high place to 

keep fluid loss to a minimum. There is a flat washer 
on each side of the hose fitting 

For the front brake caliper, remove Ihe mounting 
bolts, and take off the caliper. 

@For the rear brake caliper, remove the rear torque, 

link nut, lockwasher, and bolt. Then, pull the axle 

and take off the rear caliper. 

A. Brake Hose B. Torque Link Nut 

Caliper Installation 

NOTE: 1. Tighten the front caliper mounting bolts to 
4.0 km (29 ftbs) of torquc, 

2. Tighten the caliper holder shi 

(13.0 ftbs) of torque. 
3. Connect the brake hose to 

flat washer on each side of t 
Tighten the banjo.bolt 1043. 
torque. 

ts 10.1.8 kgm 

putting a new 

ke hose fitting. 

(22 fdbs) of 
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4. Check the fluid level in the master cylinder, and bleed 

the brake line (Pg.2-17). 

Do not attempt to drive the motorcycle 

until a full brake lover or padal is ob- 
tained by pumping the brake lever or pedal until the 

Pads are against the disc. The brake will not function 
on the first application of the lever or pedal if this is 

not done. 

Caliper Disassembly (each calı 

Caliper Disassembly 

@Remove the caliper holder shaft bolts, and pull out 

the caliper holder and the pads. 
@ Remove the holder shafts with the dust covers. There 

is the friction boot on the shaft that is smaller dia- 
meter. 

(@Remove Ihe antirattle spring, 
@Remove the dust seal around the piston. 

@Cover the caliper opening with a clean, heavy cloth, 
and remove the piston by lightly applying compressed 

ir to where the brake line fits into Ihe caliper. 

To avoid serious injuy, never place your 
fingers or palm inside the calipar opening. 

If you apply compressed air into the caliper, the piston 

may crush your hand or fingers. 
NOTE: 1. If compressed air is not available, reconnect 

the brake lineand pump the piston out with the brake 

Iever. 

er): 

A. Compressed Air B. Heavy Cloth 

®Taking care not to damage ıhe cylinder surface, remove 

the fluid seal with a hook. 

Caliper Assembly 

NOTE: 1. Ciean the caliper parts With brake fluid or 
alcohol. 

2. It is recommended that the fluid seal, which Is re- 
moved, be replaced with a new one. 

3. Replace the dust covers and friction boot if they were 
damaged. 

4. Apply brake fluid to the outside of the piston and 

the fluid seal, and push the piston into the cylinder 

by hand. Take care that neither the cylinder nor the 
piston skirt get scratched. 
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5. Install the dust seal around the piston. Check that 

the dust seal is properly fitted into the grooves in the 

piston and caliper. 

Caliper Dust Seal, Fluid Seal 

3. Fluid Seal 

4. Dust Seal 

6. Apply a thin coat of PBC (Poly Butyl Cuprysil) grease 

to the caliper holder shafts and holder holes. (PBC is 
a special high temperature, water-resistant grease). 

7. Install the antirattle spring to the caliper as shown. 

Master Cylinder Removal: 
Master Cylinder Removal 

"Off the right rear view mirror. 
ga i serewdriver or some other suitable 

the front brake light switch tab which 
Be hole in the underside of the master 

ühen remove the switch. 

A. Front Brake Light Switch B. Switch Tab 

Pull back the dust cover, and remove the banjo bolt. 

‚There is a flat washer on each side of the hose fitting 
@Remove the clamp bolts, and take off the master 

cylinder. There is a flat washer for each master cyl 
inder clamp bolt. immediately wipe up any brake 

Aid that spills. 

‚Front Master Cylinder Installation 

NOTE: 1. The master cylinder clamp is installed with 
the small projection towards the throttle grip. Tighten 

the upper clamp bolt first, and then the lower clamp 
bolt both 10 0.90 kg:m (78 in-Ibs) of torque. 

A. Tighten the upper clamp bolt first. 

B. Clamp ©. Projection 

2. Use a new flat washer on each side of the brake hose 

fitting. Tighten the banjo bolt 10 3.0 kg-m (22 ft-Ibs) 
of torque. 

3. Bleed the brake line after master cylinder installation 

(#8. 2.17). 



Front Master Cylinder 7-38 

1. Front Brake 8. Locknut 16. Master Cylinder Clamp 24. 2:way Joint 
Light Switch 9. Retumn Spring 17. Flat Washer Mounting Bolt 

2. Screw 10. Primary Cup 18. Clamp Bolt 25. 2-way Joint 
: 3. Master Cylinder Cap 11. Secondary Cup 19. Dust Cover 26. Brake Hose 
) 4, Diaphragm 2 20. Banjo Bolt 

5. Master Cylinder 13. Piston Stop 21. Flat Washer 

5 6. Brake Lever Pivot Bolt 14: Dust Seal 22. Brake Hose 
7. Brake Lever 15. Liner 23. Banjo Bolt 
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Front Master Cylinder Disassembly: 

‚Front Master Cylinder Disassembly 
@Remove the master cylinder cap screws, take off the 

master eylinder cap and diaphragm, and empty aut 

the brake fluid. 
@Remove the locknut and pivot bolt, and remove the 

brake lever. 

@Using a thin-bladed screwdriver or some other suitable. 

tool, press in ihe line tabs which catch in the holes 
in the master cylinder, and then remove the liner. 

A Liner 

@Pull out the piston assembly. 

@Remove the dust seal and piston stop from the piston. 

[GAUTION] De rot remave te spring primary cup, 
and secondary cup from the piston since 

remove will damage them. 

‚Front Master Cylinder Assembly 
NOTE: 1. Before assembly, clean all parts including the 

master cylinder with brake fluid or alcohol. Apply 
brake fluid to the parts removed and to the inner wall 

of the cylinder. 

2. Be sure that the piston stop is between the piston 

and dust seal. 

B. Piston Stop ©. Piston 

he brake lever pivot bolt to 0.30 kgm (26 

(BE targue, and tighten the locknut 10 0.60 
ie) of torque. 

Rear Master Cylinder, Reservoir Removal: 

‚Rear Master Cylinder Removal 

@Pull off the right side cover. + 

@Remove the banjo bolt to disconnect the brake hose 
from the master eylinder. There is a flat washer on 

each side of the hose fiting. Immediately wipe up 
any brake fluid thatspills. 

@Loosen the clamp, disconnect the brake hose from 

ihe reserolr cup, and temporarily secure the end 
of the brake hose 1 some high place to keep fluid 

ss 10 a minimum. 

@Remove the master cylinder mounting bolts, lock- 
washer, and flat washers, and free the rear master 

ylinder from the motoreycle. 

‚Reservoir Removal 

@Remove the rear brake reservoir mounting bolt, and 

take Ihe reservor off che frame. 

@Loosen the clamp ‚and pull the brake hose offiheres- 

ervoir, Immediately'wipe up any brake fluid that spils. 

‚Rear Master Cylinder, Reservoir Installation 

NOTE: 1. Use a new flat washer on each side of the 
brake hose fitting, and tighten the banjo bolt to 3.0 

km (22 ftrlbs) of torque. Be sure that the metal 

Pipe comes to the right side of the stop on the master 
eylinder. 

2. Tighten the brake hose clamp screw to 0.10 kgm 

(Sin-ibs) of torque. 
3. Bleed the brake line after installation (Pg. 2-17). 

4. Adjust Ihe rear brake (Pg. 2-14). 

Rear Master Cylinder, Reservoir Disassembly: 
‚Rear Master Cylinder Disassembly 
Slide the push rod dust cover out ofits place 

@Remove the ratainer with a thin serewdriver, and 

pull out the piston stop and piston assembly. 
Do not remove the spring, primary cup, 

CAUTION una sacondary cup from the piston since 
Femove will damage them. 

Reservoir Disassembly 

®Take off the reservior cap and diaphragm, and empty 

the brake fluid into a suitable container. 

‚Rear Master Cylinder, Reservoir Assembly 

NOTE: 1. Before assembly, clean all parts including the 
master cylinder with brake fluid or alcohol, and apply 
brake fluid to the removed parts and the inner wall 

of the cylinder. Take care not to scratch the piston 

or the inner wall of the cylinder. 

Brake Hose Replacement: 
‚®Pump the brake fluid out of the line 

®Remove the banjo bolts at both end of Ihe brake 

hose, and pull the hose off the motoreyele, Especilly, 

for the brake hose between Ihe rear muster cylinder 

and the reservoir, loosen the clamps at both end of the 
hose, and take off Ihe hose. 

einstll the new. brake hose in its place, and tighten 
the banjo bolts to 3.0 kgm (22 ft-Ibs) of torque, 

noting the following: 



ly 
all 
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Rear Master Cylinder, Reservior <9 7-41 

Banjo Bolt 

. Flat Washer 

. Master Cylinder 
Mounting Bolt 

4. Master Cylinder 

5. Brake Hose 

6. Return Spring 

7. Primary Cup 

8. Piston 

9 

10, 

Secondary Cup 

. Piston Stop 

11. Retainer 

12. Dust Cover 

13. Push Rod 

14. Cap 

15. Ring Plate 

16. Diaphragm 

17. Reservoir 

18. Reservoir Mounting 
Bracket 

19. Hose Clamp 

Mounting Bolt 

20. Brake Hose 

21. Grommet 

22. Connector 

23. Reservoir Mounting 

Bolt 

Olse a new flat washer for each side of the fittings. OBe sure that the metal pipe is fitted to the stop on the 
Be sure that the metal pipe is properly fitted into the front left caliper, rear caliper, and/or rear master 

Ushaped notch in the frant master eylinder, front cylinder. 
right caliper, and/or 2-way 
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®For the hose between the rear master cylinder and the 

reservoir, tighten the hose clamps firmly. 

@Fill the reservoir with fresh brake fluid, and bleed the 
brake line (Pg. 2:17). 

REAR DRUM BRAKE 

NOTE: 1. Before working on the rear drum brake, 

please read the foll 
Brake linings contain asbestos fiber. In- 

halation of asbestos may cause serious 
scarring of the lungs and may promote other internal 
injury and iliness, including cancer. Observe the follow- 

ing precautions when handling brake finings: 

1. Never blow brake lining dust with compressed ai 

2. I any components are to be cleaned, wash with 
detergent, then immediately discard the cleaning 

solution and wash your hands. 

3. Do not grind any brake lining material unless a von- 

tilation hood is available and properiy used. 

Rear Drum Brake, 

2 

Disassembly: 

@Remove the brake panel from the wheel. 

@Using a clean cloth around the linings to prevent grease 

or oil from getting on them, remove the brake shoes by 

pulling up on the center of the inings 
@Remove the springs 1o separate the two brake shoes 

@Mark he position of the cam lever so that it can be 

installed later in the same position. 
@Unbolt and remove the cam lever, brake lining wear 

indicator, dust seal, and camshaft 

‚Assembly Note: 

1. Clean the old grease from the camshaft, and regrease 

using regular cup grease. Apply grease to the center 
of the shaft and on the cam surfaces. Do not over 

grease. 

2. Fit the dust seal and the Indicator on the serration 
so that it points 10 the extreme right of the letters. 

USABLE RANGE. 

A. Indicator B. USABLE RANGE 

7-45) 

. Brake Shoe 

Spring 

. Brake Panel 

. Dust Seal 

. Wear Indicator 

. Brake Cam 

Brake Camshaft 

Bolt P
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Steering 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 

chart is shown the best method for removal, installation, disassembly, and assembly of each 
‚component. 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been alreary 

spared in the other section. 

2. Action with a mark () requires special tool(s) for removal, installation, disassembly, or assembly. 
3. Component in the broken line is required to loosen or remove its mounting bolts or screws, but not 

necessary its complete removal. 

Disassembly-Chassis (Steering) 

Motoreycle 

L P.1.25 P.6-4 

x (_Headtight Unit ) Fuel Tank 

V. P. 7-25 

Headlight Housing 
Bracket 

*: Motoreycle with dual disc brakes 

P.725 

Steering Stem 
Bearings 
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: 

Steering Stem, Bearings 

. Rubber Damper 

. Collar 

Lockwasher 
. Nut 

Headlight Housing 
. Grommet 

Bolt 
. Flat Washer 

. Bracket 

. Lockwasher 
14. Spring Seat 34 Nut 
15, Nut . Lockwasher 

16. Quartz Halogen . Bolt 

Beam Unit 37. Mounting Bracket 

17. Reflector 38. Rubber Damper 
18. Retaining Spring 39. Grommet 

19. Bulb 30. Collar 

120. Dust Cover 41. Flat Washer 
21. Bolt 42. Lockwasher 

22. Flat Washer 43, Bolt 

23. Rubber Damper 44. Screw 

Cover 

. Bolt 

. Bracket 

. 2-way Joint 

. Bracket 

. Bolt 
Lockwasher 

. Clamp 

. Handlebar 

Stem Head Bolt 

. Flat Washer 

. Wave Washer 

Clamp Bolt 

Nut 
Stem Head 

). Clamp Bolt 

Nut 

Stem Locknut 

. Stem Cap 
Upper Inner Race 

. Bearing Ball 

. Upper Outer Race 

. Frame Head Pipe 

Lower Outer Race 

Bearing Ball 

Lower Inner Race 

. Grease Seal 

Flat Washer 

. Steering Stem 

. Clamp Bolt 

P 
a 



HANDLEBAR 

STEERING STEM 

STEERING STEM BEARINGS 

Removal: 

Handlebar Removal 

®Remove the rear view mirrors. 
@Remove the straps which hold the left switch wiring 

harness and right switch wiring harness 10 the handle- 
bar. 

@Take the starter lockout switch off Ihe clutch holder. 

®For the motoreycle which has the front turn signal 

assemblies on the handlebar, remove the bolts, lock- 

washers, and flat washers, and take the assembly 
clamps, rubber dampers, and assemblies off the handle- 

bar. 

@Take out the left switch housing screws, and remove, 

the housing from the handlebar. If necessary, loosen 
the clutch lever holder bolt, and slide the clutch 

ever to the right. 

A. Starter Lockout Switch 

B. Loft Switch Housing 
C. Clutch Lever Holder Bolt 

D. Master Cylinder Clamp Bolts 

E. Right Switch Housing 

F. Handlebar Clamps 

®Loosen the master cylinder clamp bolts. 

@Remove the right switch housing screws, and open 

up the housing. 
®Loosen the locknuts at the middle of the clutch calbe 

and the clutch lever, and turn in fully the adjusters. 
@Line up the slots in the clutch lever, locknut, and 

adjuster, and free the cable from the lever. 

Remove the handlebar clamp bolts and lockwashers, 
remove the clamps, and slide the handiebar from the 

hrottle grip, right switch housing, and master cylinder 

or front brake lever holder. 
To remove the clutch lever, loosen the clutch lever 

holder bolt, cut off the left handlegrip, which is bond- 

‚ed 10 the handlebar, and slide off the clutch lever. 

7.25 

Steering Stem Removal 
Take out the retaining screws, and swing Ihe unit 

from the housing, 

Disconnect all the leads and plugs in the headlight 

housing. 

eDisconnect the tachometer cable and speedometer 

able at the meters 

Remove the screws, and take off the stem base cover 

@Remove the mounting bolts, stem base cover bracket, 

and/or mounting bolt colas. 

@Remove the headlight mounting bracket bolts, and 

remove the bracket with the headlight housing. Each 
bolt has a lockwasher and flat washer 

@Remove the caliper(s) together with the mastereyl- 
inder, brake hoses, and/or 2-way joint 

Loosen the stem head clamp bolt, and then remove the 

stem head bolt, fat washer, and lockwasher. 
Remove the right front fork upper clamp bolt and 

cable guide, and loosen the left frant fork upper clamp 

bolt. 

®Remove the front fender bolts and lockwashers, and 

take off Ihe fender. 
®Loosen the lower clamp bolts, and pull out each fork 

leg with a twisting motion. 
Remove Ihe steering stem head together with Ihe 

meters and ignition switch. 

Place the stem head 50 that the correct 

CAUTION} side ot the meters are up. If a meter is 
left upside down or sideways for any length of time, it 

will malfunetion. 

@Push up on the stem base, and remove the steering 

stem locknut with the stem nut wrench (special 1001); 

then remove the steering stem and stem base (single 
unit). As the stem is removed, some of the steel balls 

will drop out of the lower outer race. Remove the 

rest. There are 20 steel blls in the lower outer race. 

A. Stem Nut Wrench: 870011100. ©. Stem Base 

B. Stem Locknut 

Steering Stem Bearing Removal 

@Removal the steering stem cap, Ihe upper inner race, 

and the upper steel balls (19). 
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(®To remove the outer races pressed Into the head pipe, 

insert a bar into the head pipe, and hammer evenly 

around the circumference of the opposite race o drive 
itout. 

@Remove the grease scal under Ihe lower inner race 

Be careful not to damage Ihe grease scal during re- 

moval. 

@Removal the lower inner race, which is presses onto 
the steoring stem, with the stem bearing puller and 

adapter (special tools). 

7-49 

A. Bearing Puller: 57001-135 

B. Adapter: 57001-136 

©. Lower Inner Race 

Remove the washer from the steering stem. 

Installation Note: 

Steering Stem Bearing Installation 

1. Apply oil to the outer races, and then drive them into 
the head pipe using the bearing drivers and bearing 
driver holder (special tools). Be sure to press them 
until they stop at the stepped portion in the head pipe. 

Stem Bearing Installation 

3 

/1. Bearing Driver Holder: 57001-1132 
U 3 e oo 001048 

3. Bearing Driver: 570011147 

i 10 the lower inner race, and then drive it 

19 the steering stem using the stem bearing driver 
Sci). Be sure to press it until itstopsat Ihe 

A. Stem Bearing Drivar: 57001.137 

B. Inner Race 

3. Apply grease to the upper and lower outer races in 
the head pipe so that the steel balls will stick in place 

during stem insertion. Install the upper steel balls 

(19) and lower steel balls (20). All upper and lower 
steel balls are one size. 

Steering Stem Installation 

4. Slide the fork leg up through the lower and upper 

clamps. The upper end of the front fork inner tube is 

even with the upper surface of the stem head (Fig 

7:61), 
5. Tightening order and tightening torque for each bolt 

and nut are shown as follows: 

1. Steering stem locknut: 3.0 kgm (22 ftbs) 
2. Front fork upper clamp bolts: 

2.0 km (14.5 ftibs) 
3. Steering stem head bolt: 4.5 kgm (33 ftbs) 

4. Steering stem head clamp nut 
1.8 kgm (13.0 ft-Ibs) 

5. Front fork lower clamp bolts: 3.8 kam (27 ft-lbs) 

Handlebar Installation 

6. If the clutch lever and left handligrip were removed; 

slide ıhe clutch lever back on, hand tighten its bolt, 

and bond as new left handlegrip to the handlebar 



. Mount the handlebar so that the angle of the handle. 

bar matches the angle of the front fork as shown, and 

tighten the clamp bolts evenly 101.8 kgm (13.0 f.1bs) 

7.27 

9. With the brake lever mounted at the proper angle, 

tighten first the upper and then Ihe lower master 

cylinder clamp bolt to 090 kgm (78 in-lbs) of 

of torque, If the handlebar clamps are correctly in- torque (Fig. 737). 
stalled, Ihe front and rear gaps will be equal 10. Check and adjustihe following items as if necessary 

OSteering (Pg. 2-19) 
oClutch (Pg. 2.1) 

SThrottle Grip (Pg. 2-1) 

7-53 ORear View Mirrors 
Standar Pullback 

ils 

A. Parallel 

Handlebar Clamp Install 

bs) A. Even Gap 

8. The upper half of the right switch housing has a 

small projection which fits into a small hole in the 
handlebar. The front switch housing screw is longer 

than the rear screw. 

A. Projection B. Hole 
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Suspensions 

FLOW CHART 

This chart is designed to aid in determining proper removal sequence. Select the component you 

wish to remove and follow the arrows to that point on the chart. Explanation on the pages after the 

chart is shown the best method for removal, installation, disassembly, and assembly of each 

component, 

NOTE: 1. Action for the shaded component is omitted in the explanation because it has been alreary 

spared in the other section. 

2. Action with a mark (#) requires special tool(s) for removal, installation, disassembly, or assembly. 

3. Component in the broken line is required to loosen or remove its mounting bolts or screws, but not. 

necessary its complete removal. 

Disassembly-Chassis (Suspensions) 

i Motorcycle 

an 73 P. 731 W P.74 

1_ Front Brake Caliper (5) 1., Rear Shock Absorber Rear Wheel | 
ESEE e rn ende 

NZ P.7:3 P. 7-31 P.7-31 
[Front Wheel Rear Shock Swing Arm 

Absorbers 

*: Motoreycle with dual disc brakes 

P.7-29 

Front Fork 

Legs 



FRONT FORK 

Removal (each fork leg): 
‚@Remove the mounting bolts, take off the only caliper 

‚on the fork leg 1o be removed, and rest Ihe caliper on 
some kind of stand sa that it does not dangle. 

Remove the bolts and lockwashers that hold the 
front fender to the fork leg and remove the fender. 

@If the fork leg is to be disassembled after removed, 
loosen the top plug now. 

®Loosen the upper and lower front fork clamp bolts. 
With a twisting motion, work the fork legs down and 
out. 

Installation Note: 
1. Slide the fork leg up through the lower and upper 

clamps, tighten the upper clamp balt to 2.0 kgm 
(14.5 ftlbs) of torque, and lower clamp bolt 10 3.8 
kgm (27 ftibs) of torque. The upper end of the 
inner tube is even with ıhe upper surface of the stem 
head. 

A. Inner Tube Upper End 

2. Check and adjust the following items as if necessary: 
SFront Brake (Pg. 2-14), 

Fork Oil Level (Pg. 2:21). 
Fork Air Pressure (Pg. 4-12). 

Disassembly: 
@Relcase air through the air valve, 

@Remove the air valve and its Orring if necessary. 
@ Remove the top plug, O-ring, and spring. 

®Pour the oil into a suitable container, pumping 4 
necessary to empty outall the oi 

@Stop the cylinder from turning by using the front 
fork cylinder holder handle and adapter (special 
tools). Unserew the Allen bolt and gasket from the 
bottom of the outer tube, and then separate the inner 
tube from the outer tube by pulling it out. 

Slide or push the cylinder and its spring out the top 
of the inner tube, 

@ Remove the dust seal Off the outer tube. 
@Remove the cylinder base. 

@Remove the retainer from the outer tube with a 
sharp hook, and pull out the oil seal. It may be neces- 
sary to heat the outer tube around he oil seal before 

pulling it out. 

A. Front Fork Cylinder Holder Handle: 57001-183 
B. Adapter: 670011011 

‚Assembly No; 

1. Apply liquid gasket to both sides of the gasket of 
the Allen bolt, apply a non-permanent locking 

agent to the Allen bolt, and tighten it using the front 
fork cylinder holder handle and adapter (special 

tools) to stop the cylinder from turning. The torque 
for the Allen bolt is 2.3 kgm (16.5 ftbs) 

2. Replace the oil seal with a new one, apply oil to the 
outside, and install it with the front fork oil seal 
driver (special tool), 

A. Front Fork Oil Seal Driver: 57001-141 

3. If the drain screw is removed, check the gasket for 
damage. Replace the damaged gasket with a new one. 

Before installing the drain screw, apply a liquid gasket 
10 the threads of the screw, and tighten the screw 
securely. 

4. Check the O-rings for damage. Replace them with 
new ones if damaged. 

5. Apply a non-permanent locking agent to the threads 
of the air valve, and tighten the valve to 1.2 kgm 
(104 indbs) of torque. 

6. Tighten the top plug 10 23 kgm (16,5 ftlbs) of 
torque. 

ee T 
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Front Fork IF
 

8
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#: KZ650-H only 25. Front Fender Mounting 

16. Oil Seal Bolt 
1. Air Valve Cap 9. Piston and Cylinder 17. Outer Tube 26. Lockwasher 

i Unit. 18. Gasket #27. Front Axle Clamp Bolt 
10. Piston Ring 19. Drain Screw *28. Flat Washer 
11. Spring, 20. Gasket 29 Nut 

12. Inner Tube 21. Buttom Allen Bolt 30, Steering Stem Head 

13. Cylinder Base, 22. Upper Clamp Bolt 31. Steering Stem 
14. Dust Seal +23. Nut 32, Right Fork Leg 

15. Retainer 24. Lower Clamp Bolt 33. Front Fender 



REAR SHOCK ABSORBERS 

SWING ARM 

Removal: 

‚Rear Shock Absorber Removal 
@Remove the grab rail mounting bolts and lockwashers, 

and remove the rear shock absorber upper mounting 

cap nuts, lockwashers, and flat washers. 

Pl the grab rall toward ıhe rear. 

@Remove the cap nuts, lockwashers and flat washers. 
@Lift up on the rear end of the swing arm as necessary 

10 avoid damaging the shock absorber bolt threads, 
and remove the shock absorber balts and lockwashers. 

‘@Pull off the rear shock absorbers 

‚Swing Arm Removal 
®For the motoreycle with the rear disc brake, pull the 

rear brake hose out of the guides on the swing arm. 

@Remove the torque link rear bolt, and rest the rear 

caliper on some kind of stand. 

Remove the drive chain cover mounting screws or 
bolts, and take off the cover. 

@Remove the pivot shaft nut and pull out the pivot 

shaft, 

@Pull back the swing arm. A cap on each side of the 

Pivot will also drop off. 

Installation Note: 

Swing Arm Installation 

1. Put the left side of the swing arm through the drive 

chaln loop. 

2. Install the pivot shaft nut, and tighten the nut to 

10.0 kg-m (72 ft-Ibs) of torque. 
3. Move the swing arm up and down to check for 

abnormal frietion 

‚Rear Shock Absorber Installation 

4. Tighten the shock absorber bolts and nuts 10 3.0 

kgm (22 ft-bs) of torque. The arrow on the upper 
bracket of each absorber must point toward the out 

side. 
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Swing Arm Disassembly: 

‚Swing Arm Disassembly 
NOTE: 1. As the swing arm needle bearings will be 

damaged upon removal, be sure 10 have new ones on 

hand prior to disassembly. 
@Remove the caps off both end, 

Take out the torque link nut, lockwasher, and bolt, 

and then remove the torque link from the swing 

@Pull out the swing arm sleeve. 

@insert a bar into the swing arm pivot, hammering 

on them lightly to knock out Ihe needie bearings. 

‚Swing Arm Assembly 
NOTE: 1. Inspect the swing arm sleeve (Pg. 2:16), and 

Teplace it with a new one if it has worn past Ihe 

service limit or is damaged. Also, replace all ncedle 

bearings whenever the sleeve is replaced. 
2. Replace the needle bearings with new ones if any one 

has been damaged or removed (Pg. 2-16). 

3. Apply oil 10 the outside surface of ıhe bearings, and 

install ıhem into ıhe swing arm using the bearing 
vers and holder (special tools). 

‚A. Driver Holder: 570011132 

B. Bearing Driver: 5701-1142 

C. Baaring Driver: 570011138. 

4. Install the torque link so that the welded side faces in 

(on the motorcycle with the rear disc brake), or faces 
out (on the motorcycle with the rear drum brake) 

After installation tighten the torque link nut to 3.0 
kg (22 ftlbs) of torque. 
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Rear Shock Absorbers, Swing Arm 7-63 

1. Shock Absorber Mounting 
Cap Nut 

9. Rubber Bushing 

10. Collar 
11. Grab Rail 

Mounting Bolt 
12. Lockwasher 
13. Grab Rail 
14. Pivot Shaft Nut 
15. Cap 
16. Needle Bearing 
17. Swing Arm 

18. 
19. 

2. 

2a. 

2. 
2 

2. 

3. 

. Lockwahser 

Steeve 
Swing Arm Pivot Shaft 
Chain Cover 

Mounting Bolt 

Lockwasher 

Flat Washer 
Drive Chain Cover 

Torque Link Bolt 
Torque Link 

. Nut 

. Chain Adjuster 

Stop Bolt 

. Lockwasher 

. Chain Adjuster Stop 

. Chain Adjuster 

. Locknut 

. Chain Adjusting Bolt 
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TROUBLESHOOTING GUIDE 
NOTE: 1. This Is not an exhaustive Ist, giving every 

Possible cause for each problem listed, It is meant 

simply as a rough guide to assist Ihe troubleshooting 
for some of the more common difficultes. Electrical 

troubleshooting is not covered here due to its com- 

plexity. For electrical problems, refer to the appro- 

priate heading in the Maintenance Section (Pg. 5-1). 

Engine Doesn't Start, Starting Difficulty 
Starter motor not rotating 

Clutch lever not pulled 

Starter lockout. switch trouble 
Starter motor trouble 
Battery voltage low 
Relay not contacting or operating 
Starter button not contacting 
Wiring open or shorted 

Ignition switch trouble 
Engine stop switch trouble 
Engine stop switch off 

Fuse blown 

Starter motor rotating but engine dossn’t turn over, 

Starter motor clutch trouble 
Engine won't turn over 

Valve seizure, 

Valve lifer seizure 
Cylinder, piston seizure 

Crankshaft seizure 

Connecting rod small end seizure 
Connecting rod big end seizure 
Transmission gear or bearing seizure 

Camshaft seizure 

Secondary shaft bearing seizure 
Primary chain broken 

No fuel flow 
No fuel in tank 
Sticking of the valve in the automätic fuel tapı 

Fuel tap vacuum hose clogged 

Tank cap air vent obstructed 

Fuel tap clogged 
Fuel ine clogged 

Float valve clogged 
Engine flooded 

Fuel level 100 high 

Float yalve worn or stuck open 
Starting technique faulty 

(When flooded, push the starter button with the 

throttle fully open to allow more air to reach 
the engine.) 

No spark; spark weak 

Battery voltage low. 
Ignition switch noton 

Engine stop switch tumed off 

Spark plug dirty, broken, or maladjusted 
"Spark plug cap or high tension wiring trouble 

plug cap not in good contact 

Compression low 
Spark plug loose 
Cylinder head not sufficiently tightened down 

No valve elearance 

Cylinder, piston worn 

Piston ring bad (worn, weak, broken, or sticking) 
Piston ring/land clearance excessive 

Cylinder head gasket damaged 
Cylinder head warped 

Valve spring broken or weak 

Valve not seating properly (valve bent, worn, or 
(carbon accumulation on Ihe seating surface) 

Poor Running at Low Speed 

Spark weak 

Battery voltage low 

Spark plug dirty, broken, or maladjusted 

Spark plug cap or high tension wiring trouble 
Spark plug cap shorted or not in good contact 

Spark plug incorrect 
IC igniter trouble 

Pickup coil trouble 
Ignition coil trouble 

Fuel/air mixture incorrect 
Air screw maladjusted 
Pilot jet, or air passage clogged 

Air bleed pipe bleed holes clogged 
Pilot passage clogged 

Air cleaner clogged, poorly sealed or missing 

Starter plunger stuck open 

Fuel Ievel too high or 100 low 

Fuel tank air vent obstructed 

Carburetor holder loose 

Air eleaner duct loose 
Compression low 

Spark plug loose 

Cylinder head not sufficiently tightened down 
No valve clearance 

Cylinder, piston worn 

Piston ring bad (worn, weak, broken, or sticking) 
Piston ring/land clearance excessive 

Cylinder head gasket damaged 

Cylinder head warped 
Valve spring broken or weak 

Valve not seating properly (valve bent, worn, or 

(arbon aceumulation on the seating surface) 

Acceleration poor 
‚Accelerator pump trouble 

Other 

Timing not advancing (spring broken or streiched) 
Carburetors not synchror 
Throttie valve doesn't slide smoothly 

Engine oil viscosity too high 
Brake dragsing 

Ar suction valve trouble. 
Vacuum switch valve trouble. 

Poor Running or No Power at High Speed 

Firing incorrect 
Spark plug dirty, broken, or maladjusted 



Spark plug cap or high tension wiring trouble 

Spark plug cap shorted or not in good contact 

Spark plug incorrect 

IC igniter trouble, 
Pickup coil trouble 
Ignition coll trouble 

Timing not advancing 
Fuel/air mixture incorrect 

Starter plunger stuck open 

Main jet clogged or wrong size 

Jet needie or needle jet worn 
Jet needle clip in wrong position 

Air jet clogged 
Fuel level 100 high or too low 

Blced holes of air bleed pipe or needie jet clogged 
Air cleaner clogsed, poorly scaled, or misi 

Air eleaner duct poorly sealed 

Water or foreign matter in fuel 

Carburetor holder loose 

Air cleaner duct loose 

Fuel tank air vent obstructed 

Fuel tap clogged 

Fuel line clogged 

Compression low 

Spark plug loose 

Cylinder head not sufficientiy tightened down 

No valve clearance 

Cylinder, piston worn 

Piston ring bad (worn, weak, broken, or sticking) 
Piston ring/land clearance excessive 
Cylinder head gasket damaged 

Cylinder head warped 
Valve spring broken or weak 

Valve not seating properly (valve bent, worn or 
‚carbon accumulation on the seating surface.) 

Knocking 

Carbon built up in combustion chamber 

Fuel poor quality or incorrect 

Spark plug Incorrect 

Miscallancous 
Throttle valve won't fully open 

Throttle valve doesn't slide smoothly 
Timing not advancing 

Brake dragging 
Clutch slipping 
Overheating 
Engine oil level too high 
Engine oll viscosity 00 high 
Air suction valve trouble 
Vacuum switch valve trouble 

Overheating 

Firing incorrect 

Spark plug dirty, broken, or maladjusted 

Spark plug incorrect 

Fuol/air mixture incorrect 

Main jet clogged or wrong size 
Fuel level too low. 

Carburetor holder loose 

‚Air cleaner poorly sealed, or missing 
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Air cleaner duct poorly sealed 

Air eleaner clogged 

Compression high 

Carbon built up in combustion chamber 

Engine load faulty 

Clutch slipping 

Engine oil level 100 high 
Engine oil viscosity 100 high 

Brake dragging 

Lubrication inadoquste, 

e oil level too low 

e oil Poor quality or incorrect 

Clutch Operation Faulty 

Clutch slipping 

No clutch lever play 
Friction plate worn or warped 

Steel plate worn or warped 

Clutch spring broken or weak 

Clutch release maladjusted 

Clutch cable maladjusted 

Clutch inner cable catching 

Clutch release mechanism trouble 

Clutch hub or housing unevenly worn 

Clutch not disengaging properly 

Clutch lever play excessive 

Clutch plate warped or too rough 

Clutch spring tension uneven 

Engine oil deteriorated 

Engine oil viscosity 100 high 
Engine oil level too high 

Clutch housing frozen on drive shaft 

Clutch release mechanism trouble 

Loosen clutch hub locknut 

‚Gear Shifting Faulty 

Doesn’t go into gear; shift pedal doesn't return 

Clutch not disengaging 
Shift fork bent or seized 

Gear stuck on the shaft 
Shift drum positioning pin binding 

Shift turn spring weak or broken 

return spring pin loose 

Shift mechanism arm spring broken 

Shift lever broken 

Shift mechanism arm broken 
Shift pawl broken 

Jumps out of gear 

Shift fork worn 
Gear groove worn 

Gear dogs, dog holes, and/or dog recesses worn 

Shift drum groove worn 

Shift drum positioning pin spring weak or broken 

Shift fork pin worn 
Drive shaft, output shaft, and/or gear splines worn 

Overshifts 
Shift drum positioning pin spring weak or broken 

Overshift Iimiter pawl broken 

Shift mechanism arm spring broken 
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‚Abnormal Engine Noise 

Knocking 
‚Carbon built up in combustion chamber 
Fuel poor quality or incorrect 

‚Spark plug incorrect 
Onerheating 

Piston sap 

‚Cylinder/piston clearance excessive 

Cylinder, piston worn 

Connecting rod bent 
Piston pin, piston holes worn 

Valve noise 

Valve clearance incorrect 

Valve spring broken or weak 

Camshaft bearing worn 
Valve lifter worn 

Other noise, 

Connecting rod small end clearance excessive 

Connecting rod big end clearance excessive 

Piston ring worn, broken or stuck 

Piston seizure, damage 
Cylinder head gasket leaking 

Exhaust pipe leaking at cylinder head connection 
Crankshaft runout excessive 
Engine mounts loose 

Crankshaft bearing worn 
Primary chain worn 

‚Camshaft chain tensioner trouble 

Camshaft chain, sprocket, guide worn 

Loose alternator rotor 

‚Air suction valve damaged 
Vacuum switch valve damaged 

Abnormal Drive Train Noise 

Cluteh noise 

Weak or damaged shock rubber damper 
Clutch housing/friction plate clearance excessive 

Transmission noise 

Bearing worn 

Transmission gear worn or chipped 
Metal chip jummed in gear teeth 

Engine oil insuffiient 
‚Drive chain noise 

‚Drive chain adjusted improperly 
‚Chain worn 

Rear, engine sprocket worn 

Chain ubrication insufficient 
Rear wheel misaligned 

Caliper trouble 

Cylinder damaged 
Other noise 

Bracket, nut, balt, etc. not properly mounted or 

tightened 

Exhaust Smokes Excessively 
White smoke 

Piston oil ring worn 

Cylinder worn 

Valve oil seal damaged 

Valve guide worn 

Oring at the cylinder oil passage orifices are 

damaged 

Engine oil level too high 

Black smoke 

Air cleaner clogged 

Main jet 100 large or fallen off 

Starter plunger stuck open 
Fuel level too high 

Brown smoke 

Main jet too small 

Fuel level 100 low 

Air eleaner duct loose 
Air cleaner poorly sealed or missing 

Handling and/or Stability Unsatisfactory 

Handlebar hard to turn 
Steering stem locknut 100 tight 

Bearing ball damaged 
Race dented or worn 

Steering stem lubrication inadequate 

Steering stem bent 
Tire air pressure 100 low 

Handlebar shakes or excessively vibrates 

Tire worn 
Swing arm needle bearing worn 

Rim warped, or not balanced 

Spokes loose 
Front, rear axle runout excessive 

Wheel bearing worn 
Handlebar clamp loose 

Steering stem head bolt and/or clamp bolt loose 
Handlebar puls to one side, 

Frame bent 
Wheel misalignment 

Swing arm bent or twisted 
Steering stem bent 

Front fork bent 
Right/left fork legs oil level uneven 

Right/left fork legs air pressure uneven 

Right/left rear shock absorbers unbalanced 
Shock absorption unsatisfactory 

Too hard: 

Front fork oil excessive 

Front fork oil viscosity too high 

Front fork air pressure 100 high 
Tire air pressure too high 

T ee— 



Rear shock absorber maladjusted 
Front fork bent 

Too soft: 

Front fork oil insufficient and/or leaking 
Front fork oil viscosity 100 low 

Front fork air pressure too low 

Front fork, rear shock absorber spring weak 

Rear shock absorber oil leaking 

Brakes Don't Hold 
Disc brake 

Air in the brake line 

Pad or disc worn 

Brake fluid leak 

Disc warped 

Contaminated pad 

Brake fluid deteriorated 
Primary or secondary cup trouble 

Master eylinder scratched inside 

Drum brake 

Brake maladjusted 

Brake lining or drum worn 

Overheated 
Water in brake drum 

Brake cam, camshaft worn 

Oil on brake Iinings 

Oil Pressure Indicator Light Goes On 
Engine oil pump defective 

Engine oil pump screen clogged 

Engine oil level 100 low 

Engine oil viscosity 100 low. 

Camshaft bearings worn 

Crankshaft bearings worn 
Oil pressure switch trouble: 

Wiring trouble 

Relief valve stuck open 

Battery Discharged 
Battery faulty (e, plates sulphated, shorted 

through sedimentation, electrolyte level too 

low) 
Battery leads making poor contact 
Load excessive (e.g., bulb of excessive wattage) 

Regulator/rectifier trouble 
Ignition switch trouble 

Alternator trouble 

Wiring faulty 
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ADDITIONAL CONSIDERATIONS 

FOR RADING 

This motorcycle has been manufactured tor use in 

a reasonable and prudent manner and as a vehicle only. 

However, some may wish to subject this motoreycle 10 

abnormal operation, such as would be experienced under 

racing conditions. KAWASAKI STRONGLY RECOM- 
MENDS THAT ALL RIDERS RIDE SAFELY AND 

OBEY ALL LAWS AND REGULATIONS CONCERN- 

ING THEIR MOTORCYCLE AND ITS OPERATION. 
Racing should be done under supervised conditions, 

and recognized sanctioning bodies should be contacted 
for further details. For those who desire to participate 

in competitive racing or related use, the following 

technical information may prove useful. However, 
please note the following important points. 

®You are entirely responsible for the use of your motor- 

eycle under abnormal conditions such as racing, and 
Kawasaki shall not be liable for any damages which, 

might arise from such use. 
®Kawasakl's Limited Motoreycle Warranty and Limited 

Emission Control System Warranty specifically ex- 

clude mötoreycles which are used In competitive or 
related uses, Please read the warranty carefully. 

eMotorcycle racing is a very sophisticated sport, subject 
to many variables. The following information is 

theoretical only, and Kawasaki shall not be liable for 

any damages which might arise from alterations utili- 

zing this information. 
When the motorcycle is operated on public roads, it 

must be in its original state in order to ensure safety 
and compliance with applicable emission regulations. 

Carburetors: 

Sometimes an alteration may be desirable for Im- 

proved performance under special conditions when 
proper mixture s not obtained after the carburetor has 

been properly adjusted, and all parts cleaned and found 
10 be functioning properly. 

A certain amount of adjustment can be made by 

‚changing the position of the needle. There are five 

grooves at the top of the needle. Changing Ihe pos 
of the clip to a groove closer to the bottom raises Ihe 

needle, which makes the mixture richer at a given posi 

on of the throttle valve. 

‚Jet Necdie 

NOTE: 1. The last digit of the jet needle number (Ex 
ample: *4” of "SCN15-4”) is not stamped on the 

needie, but is the number of Ihe standard groove in 

which Ihe ep isset. The groove numbers are counted 
from the top of the needle, 1 being the topmost 

groove, and 5 being Ihe lowest groove. 

IF the engine still exhibits symptoms of overly lean 

carburetion after all maintenance and adjustments are 
correctly performed, the main jet can be replaced with 

a larger one. A larger numbered jet gives a richer mix 

wre. 

Spark Plugs: 

The spark plugs ignite the fuel/air mixture in the 
combustion chamber. To do this effectively and at the 
proper time, the correct spark plugs must be used, and 

the spark plugs must be kept clean and adjusted. 

Test have shown the NGK BTES or ND W22ES-U set 
%0 2.0.7 — 0.8 mm gap 10 be the best plug for general 
use. 

Since spark plug requirements change with the igni- 
tion and carburetion adjustments and with riding condi- 

tions, whether or not spark plugs of a correct heat range 

are used should be determined by removing and inspect. 
ing the plugs. 

When a plug of the correct heat range Is being used, 
the electrodes will stay hot enough to keep all the 

carbon burned off, but cool enough 10 keep from 

damaging the engine and the plug itself. This tem- 

perature is about 400 — 800°C (750 - 1,450°F) and 

can be judged by noting the condition and color of 

the ceramic insulator around ıhe center electrode. If 
the ceramic is clean and of a light brown color, the 
Plug is operating at the right temperature. 

A spark plug for higher operating temperatures is 

used for racing. Such a plug is designed for better cool- 

ing. efficiency so that it will not overheat and thus is 

often called a “colder” plug. If a spark plug with 100 

high a heat range is used — that is, a “cold” plug ıhat 

‚cools itself t00 well — the plug will stay 100 cool to burn 
off the carbon, and the carbon will collect on Ihe 
electrodes and the ceramic insulator. This carbon 

conducts electricity, and can short the center electrode 

0 ground by either coating the ceramic insulator or 
bridging across the gap. Such a short will prevent an 

effective spark. Carbon build-up on the plug can also 
cause other troubles. It can heat up red-hot and cause 

preignition and knocking, which may eventually burn a 
hole in the top of the piston, 

To check the spark plugs: 

Remove each plug and inspect the ceramic insulator. 

Whether or not the right temperature plug is being used 
can be ascertained by noting the condition of the ceram- 
ie insulator around the electrode. A light brown color 

indicates the correct plug s being used. If the ceramic is 

White, the plug is operating at 100 high a temperature 

and it should be replaced with ıhe next colder type 

(NGK B8ES). 



‚Spark Plug Condition 

Carbon Fouling 

The heat range of the spark plug functions like a 

thermostat for the engine. Using Ihe wrong type of 

spark plug can make the engine run too hot (resulting 
in engine damage) or 100 cold (with poor performance, 
misfring, and stalling). The standard plug has been 

selected 10 match the normal usage of this motorcycle 
in combined street and highway riding. Unusual riding 

(Conditions may require a different spark plug heat range. 

For racing, install the NGK BBES plug (colder) 

If the spark plugs are roplaced with a type 
CAUTIONY other than those mentioned below, make 

certain the replacement plugs have the same thread pitch 
and reach (length of threaded portion) as the standard 

plugs. 

Table 8-1 Spark Plug 

gu) P Ina pr 
N Threads Be IND 

; Bres Diamete: Normal | Normal | 5755 
14mm 

pich: 125 mm | nung | Hin | B8Es 

Reach: 19.0mm | °'N® | (Colder) | W24ES 

If the plug reach is 100 short, carbon will build up on 
the plug hole threads in the cylinder head, causing over- 
heating and making it very difficult 10 insert the correct 

spark plug later. 

If the reach Is 100 long, carbon will build up on the 
‚exposed spark plug threads causing overheating, preig: 

nition, and possibly burning a hole in the piston top. 

In addition, it may be impossible to remove the plug 
without damaging the cylinder head. 

Pr 

Normal Operation Overheating 

Spark Plug Reach ( @
 

&
 

Too short Correct reach 

BIHS BTES 

a L 

Carbon 

builds up here 
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UNIT CONVERSION TABLE [Unis of Volume] 

liter x 0.2642 gl (US) 

Prefixes for Units liter x 02200 gal (imp) 
liter x 1.087 at (us) Prefix | Symbol Power iieer x 08799 ar king 

mega Mm x 1,000,000 liter x 2113 pint (US) 
kilo k x 1,000 liter x 1816 = pint(imp) 
ze 5 L me ce x 003381 = ozlus) 
mill m x . : ce x 0.02816 oz (imp) 
ul L X 0.000001 « x 0.06102 cuin 

Units of Length @(Us) x 3785 liter 

= gl (imp) x 4.546 liter 
(g s e AUS) x 09464 = liter 
ii a a L e i qtlimp) x 1.197 = liter 
mm Be ee pint(US) x 04732 = liter 

- pint (imp) x 05506 = liter 

sul u oz(US) x 2057 = e 
it a S oz(imp) x 351 = e 

| i X264 S T in x 16.39 - o 

kg x 2206 = Ibs kw x 130 Pr 

9 x 003827 = oz hp x 0.7457 kw 

a ee s ee: Units of Pressure 

kolem: x 98.07 = kPa 

kg/em? 14.22 - i 

e ! 2 
kom x 7238 = ftibs kPa x 001020 = ka/cm! 

kam x 8680 = inbs kPa x 01450 = psi 

felbs x 01383 = kgm psi x 007031 = kg/m? 
inlbs x 001152 = kgm psi x 6895 = kPa 

Units of Temperature 

9(C+40 0 e 5(F+40) 40 o0 

5 9 

SE - 108 176 212 248 284 °F 
w0 20 o 100; 120 a0 160 ao 200 j220 240 260 200} 300 220 

Im sit =ttt a mu a u 
w0 | a0 om Izo Y 

om m at ae = 

m —_ — 
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Index 

Additional Considerations for Racing. . 
Ar Cleaner .. 

Air Cleaner Element 
Air Cleaner Housin; 

Air Suction Valves. 
Air Valves (Tubeless Tires) 79 
Alternator Rotor, 631 

Alternator Stator 631 

‚Automatic Turn Signal Cancelling System 

Ball Bearings . 

Battery 

Battery Charge 
Battery Test 
Before Servicing 

Bolt and Nut Tightening - 

Brakes .. 

Brake Camshaft. 

Brake Light Circuit 

Brake Light Switches 

Brake Pedal Position - 
Brake Play 

Brake Wear 
Breather Cover 

Calipers (Disc Brake) s 
Camshafts 
Camshaft Chain . 

Camshaft Chain Guides 
Camshaft Chain Tensioner 

Camshaft Sprackets 
Carburetors 
Carburetor Holders 

Cast Rims.. 

Charging System 

„2.11, 3-22, 6:37 

6-13, 6-15 

Cylinder Head .. 

Cylinder Head Valves 
Cylinder Head Valve Guides ... 

Cylinder Head Valve Oil Scals 
Cylinder Head Valve Seats 

Cylinder Head Valve Springs, 

Discs (Disc Brake) 
Disc Brakes . 

Drive Train .. 
Drum Brake 

Electric Starter System . 

Electrolyte (Battery) 
Engine Lubrication 
Engine 

Engine Oil Pump 
Engine Sprocket 

Engine Sprocket Cover 

Engine Unit .. 

External Shaft Mechanism 

Flow Chart 

Brakes 
Drive Train ..... 

Engine Buttom End.. 

Engine Left Side .. 
Engine Removal . 

Engine 

Engine Split 
Engine Top End 

Steering.. 

Suspensions 

Wheels 
Front Fork .. 

Front Fork Air Pressure 

Front Master Cylinder . 
Front Wheel 

Fuel Level Sensor 

Fuel System ... 
Fuel Tank 

Fuel Tank Cap 
Fuel Tap 

General Lubrication .. 

Grease Seals ... 

Handlebar .. 

Hazard Circuit 
Headlight Beam 

Headlight Circuit 

Horn 

Idle Speed 
Ignition Coils 

Ignition Switch 

Ignition System .. 

Lighting System .. 

Locking Agent . 

Low Fuel Warning System ... 

Lubrication 

Master Cylinder (Disk Brake 
Model Identifications 

Muffles . 

Needie Bearings 

Neutral Switch 

Nut Tightening .. 

Oil Filter . 
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Iter Bypass Valve. 
Oil Pressure Relief Valve 

Oil Pressure Switch 
Oil Pump .. 

Oil Seals 
Output Shaft 

Pads (Disk Brake) 

Payload 
Periodie Maintenance Chart 

Pickup Coil Assy 

Pistons .. 

Piston Rings. 
Primary Chal 

Primary Sprocket 

Rear Drum Brake 

Rear Master Cylinder 
Rear Master Cylinder Reservoir 

Rear Shock Absorbers sun 

Rear Shock Absorber Damping Force 
Rear Shock Absorber Spring Force. 
Rear Wheel 

Rear Wheel Coupling sn 

Rims 

Rubber Damper (Wheel Coupling) . 

Rubber Disc Brake Parts 

Secondary Shaft, 

Secondary Sprocket 
Service Data 

‚Shift Mechanism 

‚Shock Absorbers 

Spark Plugs 

Special Tools ... 
Specifications, 

Speedometer Gear . 

Spokes 
Sprockets.. 
Starter Motor .. 

Starter Motor Clutch 
Starter Motor Idle Gear 

Starter System 
Steering 

Steering Stem.. 

Steering Stem Bearings . 

Suspensions sun 

Suspension Setting 

Swing Arm . 

Synchronization . 

Tachometer 

Throttle Grip. 
Timing Advancer 

Tires - 

Tire Pressure 
Torque and Loc 

Transmission 

Troubleshooting Guide . 

Tubes (Tires) 
Tubeless Tires . 

Turn Signal Cancelling System . 
Turn Signal Circuit 

Unit Conversion Table 

Valve Clearance . 

Vacuum Switch Valve, 

Wheels ... 
Wheel Balance 

Wheel Bearin 

Wheel Coupling . 

Wiring Diagrams 
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