
NOTE: 

This manual contains basic service information for the Yamaha shaft 

drive mechanism. Information for complete overhaul is contained in 

the Yamaha Shaft Drive Service Manual. 

NOTICE 

This manual has been written by Yamaha Motor Company for 

use by Authorized Yamaha Dealers and their qualified mechanics. It 

has been assumed that certain basic mechanical procedures inherent 

to our product are already known and understood by the reader. 

Without such basic knowledge, repairs or service to this model may 

render the machine unsafe. For this reason, we advise that all repairs 

and/or service be performed by an Authorized Yamaha Dealer re- 

presentative in possession of the requisite basic product knowledge. 

The Research, Engineering, and Service Departments of Yamaha are 

continually striving to further improve all models manufactured by the 

company. Modifications are therefore inevitable and significant 

changes in specifications or procedures will be forwarded to all 

Authorized Yamaha Dealers and will, where applicable, appear in fu- 

ture editions of this manual. 

This Service Manual is intended to acquaint the mechanic with the 
disassembly, reassembly, maintenance, and troubleshooting pro- 

cedures required to provide optimum performance and longevity of 

the unit. The information enclosed should be closely studied to avoid 

unnecessary repairs and to provide the owner with a sound, safe, de- 

pendable machine. 

YAMAHA XS1100E 

SERVICE MANUAL 

1st Edition, November 1977 

2nd Printing January 1978 

Copyright 1978, Yamaha Motor Company 

Limited, Japan 

Printed in Japan 

LIT-11616-00-81 

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

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

CAUTION: A CAUTION indicates special procedures that must be 

followed to avoid damage to the machine. 

WARNING: A WARNING indicates special procedures that must 

be followed to avoid injury to a machine operator or 

person inspecting or repairing the machine. 
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CHAPTER 1. GENERAL INFORMATION 

MACHINE IDENTIFICATION 

A. Frame Serial Number 

The frame serial number is stamaped on the 

right side of the steering head pipe. 

B. Engine Serial Number 

The engine serial number is stamped on the 

elevated part of the right rear section of the 

engine. 

NOTE: 

The first three digits of these numbers are for 

model identifications; the remaining digits 

are the unit production number. The frame 

and engine numbers are usually identical. 

Starting engine serial number: 

2H7-000101 
| 

SPECIAL TOOLS 

The proper special tools are necessary for 

complete and accurate tune-up and assemb- 

ly. Using the correct special tool will help 

prevent damage from improper tools or im- 

provised techniques. 

* Tools noted with an asterisk (*) are new 

special tools for the XS1 100E only. Others 

are tools common to other models. 

A. For Tune-up 

Tappet adjusting tool* 

P/N 90890-01245 

This tool is necessary to replace valve adjusting pads. This can 

also be used for the XS750. 
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Compression gauge 

P/N 90890-030811 

LI YIS \ 

EBEN 

This tool is used to check cylinder compression 

Vacuum gauge 

P/N 90890-03094 

Nu 
This gauge is needed for carburetor synchronization. 

B. For Engine Service 

Clutch holder* 

P/N 90890-04007 

This tool is used to hold the clutch when removing or installing 

the clutch nut 



Drive axle holder* Välve guide reamer 

P/N 90890-04009 P/N 90890-01227 

This tool must be used to remove and install the transmission This must be used when replacing the valve guide. 

drive axle. 

Valve seat cutter 
Piston base P/N 90890-91043 
P/N 90890-01067 

This tool is needed to re-surface the valve seat. 

Use 4 of thesé to hold the’piston during cylinder installation. 

Valve guide installer 

Piston ring compressor* P/N 90890-012268 

P/N 90890-04008 

This toblis needed for proper installation’of valve guides. 

This is Used 10 compress piston rings when installing the cylinder. 
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Valve guide remover 

P/N 90890-01225 

This must be used to remove valve guides. 

Valve spring compressor 

P/N 90890-01253 

Thıs tool must be used for removing and installing valve assemblies. 

Damper compressor* 

P/N 90890-040111 

Rotor puller 

P/N 80890-01080 

This tool is needed to remove the alternator rotor, 

Rotor holding too! 

P/N 90890-01235 

This is used to hold the alternator rotor during removal and 

installation. 

Dial gauge stand 

P/N 90890-01258 

Thıs tools is needed to disassemble and reassernble Ihe primary 

shaft damper This tool is needed to hald the dial gauge. 



Dial gauge Final drive gear holding tool 

P/N 90890-03097 P/N 90890-01254 

This dial gauge is used to determine piston position for correct This tool is needed when measuring gear lash. 
timing. 

Middle and final gear holding tool n * Drive axle wrench P/N 90890-01229 
P/N 90890-05245 

This tool is used when measuring gear lash and tooth contact. 
This wrench is used to remove the drive shaft bearing housing, 

special oil nozzle etc. . 
Slide hammer 

P/N 90890-01083, 01084 
C. For Shaft Drive Service 

(See the Shaft Drive Service Manual 

for use of these tools) 

Torque wrench (0 ~ 15 cm-kg) 

P/N 90890-05244 

This tool is used to remove the final gear hearing housing and 

the drive shaft, 

A sensitive torque wrench must be used for measuring bearing 

preload 
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Gear lash measurement too! {Middle gear) 

P/N 90890-01231 

This tool is needed when measuring gear lashı for middie gear. 

Gear lash measurement too! (Final gear) 

P/N 90890-01230 

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

Drive shaft puller* 

P/N 0890-04012 

This too! is used to remove the drive shaft. 
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D. For Electrical Components 

The uses of these tools are described in 

Chapter 6. 

Pocket tester 

P/N 90890-003104 

Electro tester 

P/N 90890-030211 
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INTRODUCTION 

This chapter includes all information neces- 

sary to perform recommended inspection 

and: - adjustments. "These preventätive 

maintenance pröcedures, if followed, willin: 

sure more reliable vehicle’ operation and a 

longer "service life. the need for costiy 

overhaul work will be greatly reduced. This 

information applies not only to vehicles al- 

ready in service, but also to new vehicles 

that are being prepared for sale. Any service 

technician - performing - preparation ‚work 

should be familiar with this entire chapter. 

PERIODIC MAINTENANCE 

MAINTENANCE INTERVALS CHARTS 

The following charts should be considered 

strictly as a guide to ‘general maintenance 

and lubrication intervals. You must take into 

consideration that weather, terrain, geogra- 

phical location, and a variety of individual 

uses all-tend to alter this time schedule. For 

example, if the motörcycle is continually op- 

eräted in an area of high humidity, then all 

parts müst ‚be lubricated much "more fre- 

quently than shown on the chart t6 avoid 

damage caused by wäter to metal parts. 

Unit: km {mi) 

Initial Thereafter avery 

Item Remarks 400 | 800 | 1.600] 3200 1.00 | 2.200 | 8.200 
(250} | 1500} [{1.000) | 2.000) | (1.000) | (2.000) | 14.000) 

Cylindér Check compression o G 

Valves Check/Adjust valve clearance check eo) 

Cam chain Check/Adjust chain tension O ‘gggg) (gggg) 

Spark plug Inspect/Clean or replace as required < O O 

Air filter Dry type-—Clean/Replace as required (o] o o] 

Carburetor Check operation/Adjust ss required o je) < 

Brake systern (complete) st as required Repair o o o Ö 

Clutch Check/Adjust as required O o} 

Wheels arıd tires Check pressure/Weaar/Balance/Damage O o] © O O 

Fuel petcock Clean/Flush tärık as required O o O 

Battery Ta hack specific gravity and ö & - . ö 

ignition timing Adjust astequired check check 

Lights/Signals Check operation/Replace as required (o] o © [9 e} 

Fittings/Fasteners Tighten before each trip and/or... G o o} O e} 
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LUBRICATION INTERVALS 

Unit: km-{mi) 

Initial Thereafter every 
Iterr Remarks Type 

400 800 | 1,600 | 3,200 | 1.600] 3.200 | 6,400 

{250} | (800 -[ (1,0001 112.000} 111,000} 112.000) | 14,000) 

. . Replace/Warm engine 2.400 4,800 

Engine oil before draining See page 211 © 11.500) (3,000) 
Replace/After in- 

Oil’ filter stalling start engine um Q (gggg) (gggg) 
check for oil leaks ) i 

Middie/Final 9.600 
gear oil Replace See page 2-12 O (6.000) 

Yamaha chain and cable 
Control’ Meter Apply thoroughly iube or SAE 10W/30 O O o] 

motor oil 

Throttie grip/ . . 
Housing Apply iightly Lithiüm base O O Ö 

Hydradlic brake N 
fluid reserve ae a DOT No. 3 Brake fluid check | check | chöck“) check | ciieck 
{Front and rear) pad 

. Drain completely. . 12,800 
Front forks Check specifications Yamaha fork oil 1OWt, (8.000) 

. Inspect thoroughly/ . ) 
Steering Medium-weight wheel 12,800 
- Pack moderately x check - 

bearings yearly or... bearing grease {8,000) 

Speedometer Inspect thöroughiy/ rn 12,800 
gear housing Pack moderately Lithium base grease (8.000) 
Rear arm pivot Apply grease fully Medium-weight wheel 12,800 

shafts yearly of ... bearing grease 8,000) 

N Do nat over-pack Medium-weight wheel 12,800 

Wheel bearings yearlyor.. bearing grease 8.000} 
Molybdenum 

Drive shäft Apply grease ur 

joint approx.d 25 cc (0.85 oz) Aeufidegrease © © 

NOTE: 

Brake fluid replacement: 

1. ‚When disassembling the master cylinder or caliper cylinder, replace the brake fluid. 

Normally check the brake fluid level and add the fluid as required. 

2. -On the inner parts of the master cylinder and cäliper cylinder, replace the oil seals every two 

years. 

3. Replace the brake hoses every four years, or if cracked or damaged. 



ENGINE 

A. Valve Clearance Adjustment 

-~ 
NOTE: 

Valve Clearance must be measured with the 

engine atroom'temperature. 

1. -Remove the seat and fuel tank. 

a. Loosen the 2 nuts that hold the seat to 

the frame. Slide the bolts inthe seät to . 
the front {out of the slöts in the frame) 

and reftiove the Seät. 3. The proper cam position when measur- 
ing valve clearance is with the cam lobe 

directly -opposite the -valve -lifter. To 

position the cams, turn the crankshaft. 

This willturn the cam chain änd the 

cams. “~ 

1. Seat holding nut 

b. Remiove the bolt that holds the fuel tank — 

to the frame and remove the fuel, vac- 

uum "and drain pipes. Disconnect the 

fuel gäuge unit lead wires and remove 

the fuel tank: 

c. Remove the ignition ballast resistor. 4. insert a feeler gauge between the valve 

lifter and the cam heel. 

Exhaust valve clearance (cold): EN 

0.21~0.25 mm (0.008-0.010in.) 

Intake valve cleararice (cold): 

0.16~0.20mm {0.006~0.008 in.) 

un \ 

2. „Remove the cylinder head cover and the 

timing plate cover. Care should be taken 

to not scratch or damage gasket sealing 

surfaces. 
u \ 
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Adjustment 

Valve clearance is adjusted by replacing the 

adjusting pad on the top of the valve lifter. 

Adjusting pads are available in 25 thicknes- 

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

320 (3.20 mm) in steps of 0.05 mm. the 

thickness of each pad is marked on the pad 

face that contacts the valve lifter (not the 

cam). Adjustment of valve clearance is 

accomplished as follows: 

1. Determine valve clearance (feeler gauge 

measurement.) 

2. Remove adjusting pad and note number. 

3. Select proper pad from appropriate 

chart (intake or exhaust chart). 

4. Install new pad and check installed 

clearance. 

Procedure 

1. Measure valve clearance. If clearance is 

incorrect, record the measured amount 

of clearance. This must be measured 

carefully. 

2. There is a slot in the valve lifter. This 

slot must be positioned opposite the 

blade of the tappet adjusting tool before 

the tool is installed. 

3. Turn the cam until the lobe fully de- 

presses the valve lifter and opens the 

valve. Install the tappet adjusting tool as 

shown to hold the lifter in this de- 

pressed position. 

NOTE: 

The tappet adjusting tool is fastened to the 

cylinder head using one allen screw such as 

one used to install the cylinder head cover. 

Make sure that the tool contacts the lifter 

only, and not the pad. 
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Tappet 

adjusting 

tool Adjusting 
pad 
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1. Tappet adjusting tool 

4. Carefully rotate the cam so that the pad 

can be removed. To avoid cam touching 

adjusting tool, turn cams as follows: 

(view from left side of machine) 

Intake: Carefully rotate CLOCKWISE. 

Exhaust: Carefully rotate COUNTER- 

CLOCKWISE. 

5. Remove the pad from the lifter. There is 

a slot in the lifter. Use a small screw- 

driver or other blade and a magnetic rod 

to remove the pad. Note the number on 

the pad. 

6. Proper pad selection is made as follows: 

(Use appropriate chart for exhaust or in- 

take valves.) 

a. Find number of original (installed) pad 

number on chart. Read down on chart. 

b. Find measured valve clearance (from 

step 1) on chart. Read across. 

c. At the intersection of installed pad 

number (down) and measured clearance 

(across) is anew pad number. 



EXAMPLE: 

Intake valve, installed pad: 

No. 250 (read down) 

Measured clearance: 0.32 mm 

(read across) 

New pad number: No. 265 

(intersection of down & across) 

NOTE: 

The new pad number is to be used as a guide 

only. Verify the correctness of this choice in 

the following step(s). 

10. 

11; 

12. 

Check valve clearance (step 3). If clear- 

ance is incorrect, repeat preceding steps 

until proper clearance is obtained. 

Inspect head cover gasket. If bent or 

torn, replace gasket. 

Reinstall removed parts in reverse order. 

E
 

Install the new pad in the lifter. Install 

the pad with the number down. 

8. Remove tappet adjusting tool. 

9. Turn crankshaft to rotate cam several 

rotations. This will set the pad in the 

lifter. 

Intake 

MEASURED INSTALLED PAD NUMBER* 

CLEARANCE |200 |205 |210 |215 |220 225 | 230 |235 | 240 245 250|255| 260 265 | 270 275 280 | 285 290 | 295 | 300 |305 |310 |315 |320 

0.00 ~ 0.05 200 [205 [210215 | 220 |225|230| 235 | 240 245 | 250 | 255 [260 |265 |270| 275 |280| 285 |2s0 | 295 [300 |305 
0.06 - 0.10 200 |205 |210|215|220 |225 [230 | 235 | 240 245 | 250 | 255 | 260 [265 |270 |275 | 280 |285 | 290 | 295 | 300 |305 [310 
011~ 0.15 200 |205 |210|215 220 | 225 |230 |235| 240| 245 | 250 | 255 | 260 | 265 |270 |275 |280 | 285 |2s0 | 295 |300 | 305 [310 [315 

0210.25 [205 [210215 |220 | 225 |230 | 235 | 240 [245 | 250| 255 | 260 265 | 270 |275 |280 | 285 [290 | 295 |300 305 [310 |315 {320 

0.26 0.30 |210 |215 220 |225|230 | 235 |240 | 245 |250|255| 260 | 265| 270 | 275 |280 |285 |290 |295 |300 |a05|a10 [315 320 
0.31 - 0.35 |215 |220 [225 |230 | 235 |240 | 245 [250 | 255 | 260] 265 | 270| 275 | 280 | 285 [290 [295 |300 | 305 [310 | 315 [320 

0.36 - 0.40 |220 |225 |230 |235 | 240 | 245 | 250 |255 |260 | 265 | 270 | 275 | 280 | 285 | 290 |295 |300 |305 |310 |315 | 320 

0.41 - 0.45 |225 |230 [235 |240 | 245 | 250 | 255 |260 [265 | 270 275 | 280 285 | 290 [295 [300 [305 |310 [315 [320 

0.46 ~ 0.50 |230 |235 |240 | 245 | 250 | 255 | 260 |2e5 |270| 275 | 280 285 230 | 295 [300 [305 [310 [315 |320 

0.51~ 0.65 |235 |240 | 245 |250 | 255 |260 | 265 [270 |275 | 280 | 285 | 230 295 | 300 [305 [310 [315 [320 

0.56 ~ 0.60 | 240 |245 | 250 | 255 | 260 | 265 | 270 |275 |280 | 285 | 290 | 295|300 305 [310 [315 |320 

0.61~ 0.65 | 245 |250 | 255 [ 260|265 | 270|275 | 280 |285 | 290 295 | 300 | 305 | 310 |315 |320 

0.66 ~ 0.70 | 250 |255 | 260 | 265|270 |275 | 280 | 285 |2s0 | 235 | 300 | 305 | 310 | 315 |320 

0.71~ 0.75 |255 [260 |265 |270 |275 |2so | 285 |2s0 |295 | 300 | 305 | 310| 315 | 320 

0.76 0.80 |260 |265 |270 |275 |280 | 285 | 20 | 295 |300 | 305 | 310 | 315 | 320 

0.81 0.85 |265 270 [275 [280 | 285 |2s0 | 295 300 |305 |310| 315 |320 

0.86- 0.90 |270 [275 [280 [285 | 290 | 235 | 300 | 305 |310 |315| 320 

091~ 0.95 |275 [280 |285 |290 | 235 | 300 | 305 |310 |315 | 320 VALVE CLEARANCE (engine cold) 0.16 ~ 0.20 mm 

0.96- 1.00 [280 [285 [290 [295 | 300 | 305 | 310 |315 [320 

1.10~ 1.05 |28s 290 [295 |300 | 305 |310| 315 |320 Example Installed is 250 
Measured clearance is 0.32 mm 

1.06 ~ 1.10 |2s0 [295 |300 |305 | 310 |315 | 320 flaniace 260 pad with 266 

1.11~ 1.15 |295 /300|305 |310 | 315 (320 

1.16 1.20 |300 |305 |310 |315 |320 *Pad number: (example) Pad No. 250 = 250mm 

1.21< 1.25 |305 |a10 [315 |320 re D < S 
Always install pad with number down. 

1.26< 1.30 |310 |315 |320 

1.31< 1.35 |315 |320 

1.36< 1.40 |320 
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Exhaust 

INSTALLED PAD NUMBER* 

CLEARANCE 700 205 |210 215 220 [225 [230 235 | 240 [245 250] 266 [260 | 265 |270 | 275 |280 [285 | 290 [285 [300 ]305]310 [315 [320 
0.00 ~ 0.05 200 [205 |210|215 [220 |225 |230| 235 |240 | 245 |250 | 255 |260 | 265 |270 |275 |280 | 285] 290 |295 | 300 
0.06 - 0.10 200 [205 [210 |215 | 220 |225 230 | 235 | 240 | 245 | 250 | 255 | 260 |265 |270 | 275 | 280 |285 | 290] 295 |300 | 305 

011~ 0.15 200 | 205 [210 215/220 1225 [230 235 |240| 245 |250 | 255 |260 | 265 |270 |275 | 280 | 285 |290 | 295] 300 1305 | 310 
"0.16 ~ 0.20 i 200 205{210 215 220 225 230 |235 1240 | 245 | 250 255 260 265 |270 |275 |280 285 1280 295 | 300] 305 1310 /315 

> 025 | | | 
0.26 - 0.30 205 210215220225 |230 | 235 | 240 | 245 | 250 | 255 | 260 |265 270 |275 | 280 |285 | 290 | 295 | 300 | 305 [3101 315 [320 

031-035 |210]215 220 |225 |230 235 [240 245 | 250 | 255 | 260 265 |270 275 |280 | 285 [290 |235 300 |a05 |a10|315| 320 | 
0.36 - 040 215|220 225 | 230 | 235 |240 | 245 260 \255 1260 2651270 \275 280 |285 | 290 295 | 300 | 305 310315 320] 

0.41 > 0.45 220 225 230 | 235 240 245 250 | 255 [260 [265 [270 275 1280| 285 290 | 295 |300 |305 | 310 315 320 

| 0.46 - 0.50 225 | 230 | 235 240 245 250 255 | 260 265|270 275|280 285‘230 295 30013085 3101315 320 

0.51 - 0.55 |230|235|240 | 245 |250 |255 |260 | 265 |270 275 |280 285 |290 | 295 | 300 | 305 |310 1315 | 320 

| 0.56 - 0.60 |235 240|245 250 |255 |260 |265 270 |275 |280 | 285 | 290 | 295 | 300 [305 |310 |315 |320 
0.61 - 0.65 | 240245250 255 |260 [265 |270 | 275 280 285 | 290 | 295 | 300 | 305 [310 315 [320 

7707576;920 1245 1250 255 | 260 265 (270|275 | 280 295!290 295 | 300 ubal 315 320 | 
0.71 - 0.75 1250 |255 | 260 | 265 270 |275 |280 | 285 290 1295 1300 305 |310| 315 |320 

0.76 080 |255|260|265 | 270 |275 |280 |285 |2s0 |295 |a00 [305 310 |315| 320 

081 > 085 [200265270275 [280 [285 [290 [295 [300 [305 [310]315 32(1' 
_0.86 - 0.90 |265 zu Er 2 285 |290 |295 | 300 |305 |310 315 320 | 

0.91 - 0.95 |270 275280 | 285 |290 [295 300 |305 [310 | 35 |320| 

096~ 1.00 |275|280| 285 |2s0 [295 [300 [305 [310 en VALVE CLEARANCE (engine cold) 0.21 ~ 0.25 mm 
1.01 = 1.06 280 285 290 | 295 |300 305 [310 315 320 | 
1.06 - 1.10 |285 [290 | 295 | 300 [305 [310 [315 [320 Example; Installer is 260 

KEIEEEL [280 [295 300 |305 [310 315 [320] a Due 
116 ~ 1.20 |295 1300 305 310 1315 320 | 

| 1.21 < 1.25 |300 205 
| 126~ 130 305 310 
131-135 (310|315 

136~ 140 |315 320 
141-145 [320] 

310 3|5+320 *Pad number: (example) Pad No. 250 = 2.50 mm 

Pad No 255 = 255 mm 

‚Always install pad with number down 

B. Cam Chain Adjustment 

The cam chain becomes stretched with use, 

resulting in improper valve timing and engine 

noise. To prevent this, the cam chain ten- 

sioner must be adjusted regularly. 

1. Remove the timing plate cover. 

2. Slowly rotate the crankshaft clockwise 

until the “C” mark on the timing plate 

aligns with the stationary pointer. 

3. Loosen the tensioner lock nut and then 

loosen the stopper bolt. This releases 

the cam chain tensioner with the proper 

tension. 
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1 Lock nut 2. Stopper bolt 

4. Tighten the stopper bolt and lock nut. 

Stopper bolt torque: 0.6 m-kg (4.3 ft-Ib) 

Lock nut torque: 0.9 m-kg (6.5 ft-Ib) 

5. Reinstall the timing plate cover. 

G 

1; 

Ignition Timing 

light 

ition 

Ignition timing is checked with a timing 

(strobe light) by observing the pos- 

of the stationary pointer and the 

marks stamped on the timing plate. The 

timing plate is marked as shown. 



2. Connect the timing light to No. 1 (L.H.) 

spark plug lead wire. 

3. Start the engine and keep the engine 

speed as specified. 

| Specified speed: 950~ 1,050 /min | 

4. The statioonary pointer should line up 

with the “F” timing mark on the timing 

plate. If it does not align, loosen two 

pick-up base plate screws and move the 

complete pick-up base plate until “F” 

and the pointer marks align. 

CAUTION: 

Never bend the stationary pointer. 

5. Retighten screws. Check timing again 

for the No. 1 cylinder. 

NOTE: 

No. 1 and No. 4 cylinders fire together. 
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Therefore, when No. 1 cylinder is timed, No. 

4 cylinder is also timed. No. 2 and No. 3 

cylinders fire together exactly 180° from 

No. 1 and No. 4 cylinders. No ignition timing 

adjustment is required for No. 2 and No. 3 

cylinders. 

6. Disconnect and plug the hose to the 

vacuum advance unit and rev the engine 

to 5,200 r/min. The timing should be 

36° before top dead center. If the 

timing does not meet this specification, 

the governor assembly should be re- 

moved and inspected. 

CENTRIFUGAL ADVANCE 

(36° BTDC) 

7. Connect the hand operated vacuum 

pump to the vacuum advance line. Op- 

erate the pump until the vacuum pres- 

sure reaches 150 mmHg (5.91 inHg). 

At this pressure the pick-up base plate 

should have rotated counterclockwise 

just to the end of its travel. 

If the base plate reaches the end of its 

travel before the vacuum pressure re- 

aches 150 mmHg (5.91 inHg) or if the 

pick-up base plate has not yet reached 

maximum advance at 150 mmHg (5.91 

inHg), the advance unit is faulty and 

must be replaced. 



D. Air Filter 

1. Removal 

a. Remove the air filter case cover by 

loosening the wing bolts. 

b. Pull out the element. 

2. Cleaning method 

a. Tap the element lightly to remove most 

of the dust and dirt; then blow out the 

remaining dirt with compressed air from 

the inner surface of the element out- 

ward. If element is damaged, replace. 

b. The air filter element shou!d be cleaned 

at the specified intervals. 
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CAUTION: 

The engine should never be run without 

the air cleaner element installed; exces- 

sive piston and/or cylinder wear may 
result. ) 

3. Reassembly 

Reassemble by reversing the removal 

procedure. Check whether the element 

is seated completely against the case. 

E. Carburetor 

NOTE: 

The carburetors are numbered 1, 2, 3, and 4 

from the left when viewed from astride the 

motorcycle. 

1. Idle mixture 

The idle mixture is set at the factory by 

the use of special equipment. No 

attempt should be made by the dealer 

to change this adjustment. 

1. Idie mixture screw “Do not adjust” 

2. Synchronization 

The seat must be removed and the rear 

of the tank elevated to gain access to 

the vacuum connections and throttle 

adjustment screws of the inner carbu- 

retors. 

a. Turn fuel petcock to “PRI”. Remove 

vacuum pipes from carburetor mani- 

folds (No. 2 and No. 3 cylinders). 

b. Remove caps from No. 1 and No. 4 car- 

buretor manifolds. 

c. Connect each vacuum gauge hose to its 

proper carburetor. 



1. Vacuum gauge hoses 

d. Start engine and allow it to warm-up 

for a few minutes. The warm-up is com- 

plete when engine responds normally 

to throttle opening. 

. Adjust the damping valve on the vac- 

uum gauge until the needle flutters only 

slightly. The gauge needle must respond 

quickly to rapid opening of throttle. 

1. Damping valve 

f. Set the engine idle at approximately 

1,000 r/min. 

. Each gauge reading will indicate the 

same if the carburetors are syn- 

chronized. The No. 3 carburetor has no 

synchronizing screw and the other 

carburetors are to be synchronized to it 

in order, one at a time. First, syn- 

chronize carburetor No. 1 to carburetor 

No. 2 by turning the No. 1 synchroniz- 

ing screw until both gauges read the 

same. Second, in the same way syn- 

chronize carburetor No. 4 to carburetor 

No. 3. Third, by adjusting No. 2 screw to 

match No. 3 carburetor reading, No. 1 

and No. 2 carburetors will both change 

to match No. 3 carburetor. 
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1. No. 4 carburetor synchronizing screw 

2. No. 2 carburetor synchronizing screw 

3. No. 1 carburetor synchronizing screw 

h. Set engine idle to 1,000 r/min. 

i. Now each gauge reading should in- 

dicate the same vacuum. If not, repeat 

the process starting at step g. 

3. Idle speed adjustment. 

NOTE: 

Carburetors must be synchronized before 

setting final idle speed. The idle speed ad- 

justment is made by turning only one throttle 

stop screw. 

a. The engine must be warmed up before 

setting idle speed. 



b. Set engine idle speed by turning the 

throttle stop screw in (to increase en- 

gine speed) or out (to decrease speed). 

Standard Idle Speed: 

950 ~ 1,050 r/min 

F. Engine Oil 

1. Oil level measurement 

a. Place the machine on the center stand. 

Warm up the engine for several min- 

utes. 

b. With the engine stopped, check the oil 

level through the level window located 

at the lower part of the right side crank- 

case cover. 

NOTE: 

Wait a few minutes until the oil level settles 

before checking. 

ve 

o 

1. Level window 

2. Maximum 

3. Minimum 

c. The oil level should be between maxi- 

mum and minimum marks. If the level is 

lower, add sufficient oil to raise it to the 

proper level. 

2. Engine oil and oil filter replacement 

a. Start the engine and stop it after a few 

minutes of warm-up. 

b. Place an oil pan under the engine and 

remove the oil filter cap. 

c. Remove the drain plug and drain the oil. 

1. Drain plug 

d. Remove the oil filter bolt and filter ele- 

ment. 

1. Oil filter 

e. Re-install the drain plug and tighten to 

specification. 

4.3 m-kg (31 ft-Ib) 

Drain plug torque: | 

f. Install the new oil filter element, new 

“"O-ring” and filter cover. Tighten the oil 

filter bolt. 

NOTE: 

Make sure the “O-ring” is positioned pro- 

perly. 



Oil filter bolt torque: 

3.2 m-kg (23 ft-Ib) 

g. Add oil through the oil filter hole. 

Periodic oil change: 3.0 lit (3.17 U.S.qt) 

(with oil filter replacement:) 

3.5 lit (3.70 U.S. qt) 

Recommended oil: 

32°F 41°F 50°F 59°F 
Yamalube 4-cycle oil or 

SAE 20W/40 "SE 

motor oil 

SAE 10W/30 

SE” motor oil 

0°C 5°C 10°C 15°C 

h. After replacement of the engine oil, an- 

d/or oil filter, be sure to check the oil 

pressure and for oil leakage. The oil pres- 

sure indicator light should go off after 

the engine is started. 

CAUTION: 

If the indicator light flickers or remains 

on, immediately stop the engine. Refer 

to lubrication information in Section ** 

for corrective action. 

G. Middle Gear/Final Gear Oil 

1. Oil level measurement. 

a. Place the machine on the center stand 

on a level surface. The engine should be 

cool (at atmospheric temperature). 

Allow 2 minutes for oil to drain to bot- 

tom of cases. 

b. Remove the oil filler cap. Check the oil 

level with level gauge (from tool kit) as 

shown. The correct oil level is between 

the two marks on each end of the level 

gauge. Use end of gauge marked 

“REAR” for measuring the rear (final) 

gear case. Use the end marked “MID- 

DLE” for measuring the middle gear 

case. 

[ . 

NOTE: - —— - 

Middle gear and final gear oil can be checked 

with same level gauge, which is in the 

owners tool kit. 

CAUTION: 

Take care not to allow foreign material 

to enter the middle and/or final gear 

case. 

2. Gear oil replacement 

a. Place an oil pan under the transmission 

for the middle gear and under the final 

gear case. 

b. Remove the middle and/or final gear oil 

filler cap(s) and the drain plug(s), and 

drain the oil. 



WARNING: 

When draining or filling, take care not to 

allow foreign material to enter the mid- 

die and/or final gear case. Do not allow 
the gear oil to contact the tire and 

wheel. 

| S 
1. Middle drain plug 

2. Final drain plug 

c. Reinstall the middle and/or final drain 

plug(s). 

d. Fillte gear case(s) up to specified level. 

[ — 

Oil Capacity: | 

| Middle gear case: approx. 0.36 lit | 
| (038US.qt) | 

Final gear case: approx. 0.30 lit | 

| (0.32 U.S. at) 
Recommended oil: 

SAE 80 or 90 API “GL-4" Hypoid 

Gear oil 

32°F 41°F 50°F 59°F 

pl... - SAE 90 

_____ SAE 80 

0°C 5°C 10°C 15°C 

If desired, an SAE 80W/90 hypoid gear oil 

may be used for all conditions. 

NOTE: - 

"GL-4” is a quality and additive rating. 

“GL-5" or “GL-6" rated hypoid gear oils 

may also be used. 

LE 

e. Reinstall the filler cap(s) securely. 
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NOTE: 

After initial 250 mile oil change, it is nor- 

mally not necessary to change middle and 

final gear oil more frequently than the indi- 

cated service interval of 6,000 miles. 

H. Compression Pressure Measurement 

Insufficient compression pressure will result 

in performance loss and may indicate leaking 

valves or worn or damaged piston rings. 

Procedure: 

1. Make sure the valve clearance is correct. 

2. Warm up the engine 2-3 minutes. Stop 

the engine. 

3. Remove the spark plugs. 

4. Install a compression check gauge. 

5. Turn over the engine with the kick or the 

electric starter (make sure the battery is 

fully charged) with the throttle wide 

open until the pressure indicated on the 

gauge does not increase further. 

Compression pressure: (at sea level) 

__ Standard 10 kg/cm? (142 psi) 

Minimum 9 kg/cm? (128 psi) 

Maximum 11 kg/cm? (156 psi) 

6. If the pressure is too low, squirt a few 

drops of oil into the cylinder being meas- 

ures. Measure compression again. If 

there is a higher reading than before 

(without oil), the piston rings may be 

worn or damaged. If the pressure re- 

mains the same after measurig with the 

oil, either or both the rings and valves 

may be the cause. 

7. Check each cylinder. Compression 

pressure should not vary more than 1 

kg/cm? (14 psi) from one cylinder to 

any other cylinder. 



I. Clutch Adjustment b. Back the screw off (counterclockwise) 

1/4 turn, and retighten the lock nut. 
This model has a clutch cable length adjuster 

and a clutch mechanism adjuster. The cable 

length adjuster is used to take up slack from 

cable stretch and to provide sufficient free 

play for proper clutch operation under vari- 

ous operating conditions. The clutch mecha- 

nism adjuster is used to provide proper dis- 

engagement. Normally, once the mechanism 

is properly adjusted, the only adjustment re- 

quired is maintenance of free play at the 

clutch handle lever. 

1. Free play adjustment 

a. Loosen the handle lever adjuster lock 
rei CHASSIS 

b. Turn the length adjuster either in or out A. Fuel Petcock Cleaning 
until proper lever free play is achieved. 1. Turn the petcock lever to the “ON” or 

“RES” position. Remove the fuel pipe. 

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

2. Mechanism adjustment 

a. Loosen the adjusting screw lock nut and 

turn the adjusting screw in (clockwise) 

until the screw positively but lightly 

contacts the pressure plate. 

NOTE: 

There is an “O-ring” on the screw shaft 

which will cause some resistance. Make sure 

the screw positively but lightly contacts the 

pressure plate. 

2. Remove the drain cover and clean the 

bottom of the cover with solvent. 

nl 

1. Drain cover 

3. Check the condition of the drain gasket. 

Replace if damaged. Reinstall the drain 

cover and fuel pipe. 

1. Lock nut 2. Adjusting screw 2-14 



B. Fuel Petcock Disassembly 

If the fuel petcock is leaking or excessively 

contaminated, it should be removed from the 

fuel tank and inspected. 

Filter __ ® 

Flange gasket 

£9) 
Fuel cock gasket 

Fuel cock seal 

4 Cock lever 
0 Plate spring 

gasket > Lever fitting plate 

Drain cover O2 @) / ’[ 
N Oo 

1. Remove fuel tank and position it so that 

fuel will not spill when the petcock is 

removed. 

2. Remove petcock and inspect filter 

screw. Replace filter if seriously con- 

taminated. 

3. Remove 4 screws on front and rear of 

petcock and remove plate, gaskets, 

lever and diaphragm. 

4. Inspect all components and replace any 

that are damaged. If the diaphragm is in 

any way damaged, or the petcock body 

gasket surfaces scratched or corroded, 

the petcock assembly must be replaced. 

If there is abrasive damage to any com- 

ponent, the fuel tank must be drained 

and flushed. 

5. Reassemble the petcock and install it on 

the fuel tank. 

Drain cover 

@
w

E
 

C. Front and Rear Brake 

1. Brake adjustment 

The brakes can be adjusted by simply 

adjusting the free play of the brake Iver 

and pedal. (The piston in the caliper 

moves forward as the brake pad wears 

out, automatically adjusting the clear- 

ance between the brake pad and the 

brake disc.) 

a. Front brake lever free play. 
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Adjuster a. 5 8 mm (0.2 = 0.3 in) 

Lock nut 

1) Loosen the adjuster lock nut on the 

brake lever. 

2) Turn the adjuster so that the brake lever 

movement athe lever end is 5-8 mm 

(0.2~0.3 in) before the adjuster con- 

tacts the master cylinder piston. 

3) After adjusting, tighten the lock nut. 

b. Rear brake pedal height 
u

n
.
 

Adjuster bolt (for pedal height) a. Pedal height 17 ~ 23 mm 

Lock nut (0.67 = 0.91 in) 

Footrest 

1) Loosen the adjuster lock nut (for pedal 

height). 

2) By turning the adjuster bolt clockwise or 

counterclockwise, adjust the brake 

pedal position so that its top end is ap- 

proximately 17~23 mm (0.67~0.91 

in) below the footrest top end. 

3) Secure the adjuster lock nut. 

c. Rear brake pedal free play 



1. Brake rod 

2. Lock nut 

a. Free play 13~ 15 mm (0.51 ~ 0.59 in) 

1) Loosen the brake rod lock nut and 

screw brake rod downward until there is 

noticeable free play between rod and 

master cylinder piston. 

2) Turn in the brake rod until it lightly 

touches the master cylinder piston, then 

turn it out so that the brake pedal has a 

free play of 13-15 mm (0.51~0.59 

in) from when the brake pedal is 

touched to when the brake begins to 

take effect. 

3) Tighten the brake rod lock nut. 

CAUTION: - 
Set that the pin hole on the brake rod is 

not above the top surface of the brake 

rod lock nut in securing the brake rod 

lock nut. 

2. Brake pad check 

To check pad wear, open the wear indi- 

cator cap. If any pad is worn to the red 

line, replace both pads in the caliper. 

Front 
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3. Check the brake fluid level 

Insufficient brake fluid may allow air to 

enter the brake system, possibly caus- 

ing the brake to become ineffective. 

Check the brake fluid level and replenish 

when necessary observing these pre- 

cautions: 

1. Lower level 

a. Use only the designated quality brake 

fluid; otherwise, the rubber seals may 

deteriorate, causing leakage and poor 

brake performance. 

Recommended brake fluids: DOT No. 3 

b. Refil with the same type and brand of 

brake fluid; mixing fluids may result in a 

harmful chemical reaction and lead to 

poor performance. 

c. Be careful that water or other con- 

tamination does not enter the master 

cylinder when refilling. Water will signi- 

ficantly lower the boiling point and may 

result in vapor lock. 

D. Wheels and Tires 

1. Checking the aluminum wheels. 

a. Check for cracks, bends or warpage 

of the wheels. If a wheel is deformed or 

cracked, it must be replaced. 

AUTION: - 

These aluminum wheels are NOT de- 



b. Raise the wheel off the ground. Spin. 

FRONT REAR 

XS1100E BASIC WEIGHT | 126 kg 151 kg 

with oil and full fuel tank (278 Ib) (333 Ib) 

Bridgestone Bridgestone 
S 

en 3.50H19—4PR | 4.50H17—4PR 

" 190 kg 304 kg 
s [ Yredned fait (420 Ib) (670 Ib) 

Cold tire pressure 

Up to 90 kg (198 Ib) 1.8 kg/cm? 2.0 kg/cm? 

load (26 psi) (28 psi) 

90 kg (198 Ib) load ~ 2.0 kg/cm? 2.5 kg/cm? 

153 kg (337 Ib) load (28 psi) (36 psi) 

153 kg (337 Ib) load ~ 3 2 
= 217 kg (478 Ib) load 7 Ben -—— - 

(Maximum load) er en 
-E- 2.6 kg/cm? 2.8 kg/cm? 

H igh speed riding (36 psi) (40 psi) 

inimum tire tread 0.8 mm 0.8 mm 

pth (0.03 in) (0.03 in) 

Make sure the total weight of the 1. Vertical 

2. Lateral motorcycle with accessories, rider(s) 

etc., does not exceed the tire limits. 

Rim runout limits: b. If a tire tread shows crosswise lines, it 

means that the tire is worn to its limit. 

Replace the tire. 

Vertical - 2 mm (0.08 in) 

Lateral - 2 mm (0.08 in) 

2. Front and rear axles 

a. Check axle nuts. 

Front axle nut torque: 

10.7 m-kg (77.5 ft-Ib) 

Rear axle nut torque: 

15 m-kg (108 ft-Ib) 

Wear 

indicator 

b. Check axle holder nuts and axle pinch 

bolts. 

Front axle holder nuts: E. Front Fork Oil Change 

2.0 m-kg (14.5 ft-Ib) 1. Raise the machine or remove the front 
(See page 5-4 for tightening procedure.) 

Rear axle pinch bolt: 

0.6 m-kg (4.3 ft-ib) 

3. Tires 

a. Tire pressure 
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wheel so that there is no weight on the 

front end of the machine. 

Remove the handlebar. 

Remove the rubber cap and the cap bolt 

from the top of each fork. 



3. Place open container under each drain 7. After filling, slowly pump the forks up 

hole. Remove drain screw from each and down to distribute the oil. 

outer tube. 8. Inspect the “O-ring” on the cap bolt. 

Replace "O-ring” if damaged. 

9. Reinstall the cap bolt and rubber cap. 

Cap bolt torque: 2.3 m-kg (16.5 ft-Ib) 1. Drain screw [ 

4. When most of the oil has drained, slow- 

ly raise and lower the outer tubes to F. Steering Head Adjustment 
pump out the remaining oil. The steering head is fitted with tapered roller 

5. Inspect drain screw gasket. Replace if bearings. The steering assembly should be 
damaged. Reinstall drain screw. checked periodically for looseness. 

6. Pour specified amount of oil into the 

fork inner tube. Procedure: 
1. Raise front end of machine so that there 

Front fork oil (each fork): is no weight on the front wheel. 

212.cc (7.12 oz) 2. Grasp bottom of forks and gently rock 

| Yamaha Fork Oil 10Wt or equivalent fork assembly backward and forward, 

checking for looseness in the steering 

assembly bearings. 
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3. If there is looseness in the steering 

head, loosen the crown pinch bolts and 

steering fitting bolt. 

4. Use steering nut wrench to loosen top 

steering fitting nut. The top nut serves 

as a lock nut. 

5. Tighten the lower steering fitting nut 

until the steering head is tight, but does 

not bind when forks are turned. 

6. Retighten the top steering fitting nut, 

steering fitting bolt and crown pinch 

bolts, in that order. 

7. Recheck steering adjustment to make 

sure there is no binding when the forks 

are moved from lock to lock. If neces- 

sary, repeat adjustment procedure. 

G. Throttle Cable and Grip Lubrication 

The throttle twist grip assembly should be 

greased at the time that the cable is lubri- 

cated since the grip must be removed to get 

at the end of the throttle cable. Two screws 

clamp the throttle housing to the handlebar. 

Once these two are removed, the end of the 

cable can be held high to pour in several 

drops of lubricant. With the throttle grip dis- 

assembled, coat the inside surface of the 

throttle grip guide tube with a suitable all- 

purpose grease to cut down friction. 

Upon reassembly, make sure the throttle 

snaps closed automatically when released. 

H. Drive Shaft Joint Lubrication 

Use a hand-operated grease gun to apply the 

specified amount of grease to the final drive 

grease fitting at the specified intervals. 

(see page 2-3). 
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Recommended grease: 

Molybdenum disulfide grease 

(type NLG1-2M) 

Quantity: Approx. 30 cc (1.01 oz) 

1. Hand-operated grease gun 

I. Lubrication of Levers, Pedals, etc. 

1. Lubricate the pivoting parts of the brake 

and clutch levers. 

Recommended lubricants: 

Yamaha Chain and Cable Lube or | 

10W/30W Motor Oil | 

2. Lubricate the brake pedal shaft with 

lithium soap grease. 

ELECTRICAL 

A. Battery 

1. This model has been equipped with a 

long life type battery; however, the bat- 

tery fluid should be checked at least 

once a month. The fluid level should be 

between the upper and the lower level 

marks. 

Refill the battery as follows: 

. Remove the seat and left side cover. 

. Remove the filling plug and slowly put 

in distilled water. Each individual cell 

automatically permits no filling above 

the UPPER LEVEL mark. 

es 

2. 

a 

b 



1. Upper level 

2. Lower level 

c. Stop filling when the excessive dis- 

tilled water flows out through the 

breather pipe. 

d. Securely tighten the filling plug. 

e. Install the seat and side cover. 

3. Always make sure the connections are 

correct when installing the battery. 

Make sure the breather pipe is properly 

connected, properly routed, and is not 

damaged or obstructed. 

How to layout fuel tank 

& battery breather pipe 

Pass through clamp 

Pass through 

guide 

2.0 amps/10 hrs.- Charging current: 
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B. Spark Plug 

1. Check the electrode condition and wear, 

insulator color and electrode gap. 

0.7 = 0.8 mm (0.028 ~ 0.032 in) 

2. Use a wire gauge for measuring the 

plug gap. 
3. If the electrodes become too worn, re- 

place the spark plug. 

4. When installing the plug, always clean 

the gasket surface. Wipe off any grime 

that might be present on the surface of 

the spark plug, and torque the spark 

plug properly. 

| Standard Spark Plug: 
| BP6ES (NGK) or N-7Y (CHAMPION) 

Spark Plug Gap: 

0.7 = 0.8 mm (0.028 ~ 0.032 in) 

| Spark Plug Tightening Torque: 

| 2.0 m-kg (14.5 ft-Ib) 

C. Headlight 

1. Head light adjustment 

There are 3 adjustments for the head- 

light: horizontal, coarse vertical, and 

fine vertical. 

1. Horizontal adjusting screw 

2. Fine verticals adjusting screw 

3. Coarse vertical adjusting bolt 



a. To shift the headlight beam to the left, 

screw. in 'the horizontal -ädjust . screw 

(clockwise). To adjust the beam to the 

right, turn the screw counterclockwise. 

b. Coarse vertical adjüstment is döne at 

the screw beneath the headlight shell: 

The vertical fine adjustment screw is on 

the headlight rim. Turn the screw clock- 

wise to lower the’ beam or counterclock- 

wise to raise it. 

2. Replacing the headlight bulb 

Spring 

Light unit 

Headlight rim 

a: Remove the screws holding the light 

unit in"the rim. Remove the reflector 

unit fröm the rim. 

b. Slip a new unit into position and install 

the screws. 

c. Adjust the headlight beam. 
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ENGINE OVERHAUL 

NOTE: 

It is not necessary io remove the engine in 

order to remove the cylinder head, cylinder, 

or pistons: 

A. Preparation for Removal 

1... All dirt, mud, dust and foreign material 

should be thoroughly removed from’the 

exterior of the engine ‚before removal 

and disassembly. This will help prevent 

any .harmful "foreign = material - from 

engine oil: 

2. Before engine remöval and disassembly, 

be sure that you have the proper tools 

and cleaning equipment so that you can 

perform ä clean and efficient job. 

3.- During disassembly ofthe engine, clean 

and place all. of the parts in trays in 

order of disassembly. This will speed up 

assembly time and help insure correct 

reinstall-action of all the engine parts. 

4. Place the machine on its center stand, 

Start the engine and allow it to'warm up. 

Stop . the‘ engine and drain the 

engine oil. 

5. Remove the .oil filter element to drain 

the oil filter. 

6. Ifthe middle gear case is to be removed, 

drain'the middle gear oil. 

7.: Remove the wing bölt with the cover 

and then take out the kick crank. 

8. Remove the left and right side covers. 

NOTE: 

The left side cover is normally locked.- To 

open the side cover, use the ignition key. 
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B. Seat and Fuel Tank Removal 

1. Loosen the 2 nuts that hold the seat to 

the frame: Slide the bolts in the seat to 

the front and remove the seat. 

Remove the bolt that holds the fuel tank 

to the frame and remove the pipes. Dis- 

connect the fuel gauge unit lead wires 

and remove the fuel tank. 

1. Diain hose 2. Fuel tank holding bolt 

3 Fuel gauge unit lead wires 

C. lgnition Ballast Resistor, Horn, Muffler, 

Footrest, Brake Pedal 

Remove the resistor and the horn. 

1. 

1. 

Resister 2. Horn 

2. The right and left muffler and the foot- 

rests. 

a. Remove the brake switch spring at the 

brake lever. 
w 

1. Brake switch spiing 



b. Remove the rear engine mounting 

through bolt and the footrests. 

muffler brackets to the frame. 

1. Engine mounting bolt 

2. Footrest 

c. Remove the boits holding the muffler 

brackets to the frame and remove the 

muffler brackets, 

NOTE: 

The brake pedal assembiy and the right side 

muffler bracket can be removed as a single 

unit, 

1. Bracket holding bolt 

2. Muffler mounting bolt 

3. Muffler bracket 

d. Loosen the clamp securing the cross 

over pipe. 
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1. Exhaust pipe holding nuts 

e. Remove exhaust pipe holding nuts from 

cylinder head. 
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f. Remove the left and right exhaust pipes 

and mufflers as an assembly. 

D. Air Cleaner Case 

1. Remove the air filter cover and the filter 

by loosening the wing bolts. 

1. Wing bolts 

2. Loosen the clamp holding the carbure- 

tors to the air cleaner case and the 

carburetor joints, 

3. Remove the crankcase breather hose 

and the carburetor ventilation hoses at 

the air cleaner case. Remove the va- 

cuum advancer hose from No. 2 

carburetor joint. 



1. Breather hose 2. Ventilation hoses 3. Vacuum advance hose 

4. Remove the bolts holding the air cleaner 

case to the frame. 

5. Pull the air cleaner case to the rear. 

Remove the clutch cable from the 

holder attached to the right carburetor. 

Lift the carburetors back and to the left. 

Remove the throttie cable from the 

carburetors. 
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1. Throttle cable 

E. Wiring and Cables 

1. Disconnect the battery ground wire at 

the battery terminal. 

2. Remove the clutch cover and discon- 

nect the clutch cable at the push lever. 
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1. Qlutch cable 

3. Remove the spark plug wires. 

4. Disconnect the engine ground wire at 

the frame side. 

1. Ground wire 

5. Disconnect the starter motor cable at 

the starter solenoid switch. 

1. Starter solenoid switch 

2. Starter motor cable 

6. Remove the 3 screws holding the fuse 

box backing plate to the battery box. 



7. Disconnect the wiring harness couplers. 

Position the wires so that they can be 

safely removed, 

G. Removal 

1. Remove the 3 engine mounting bolts 

from the frame. 

F. Drive Shaft Joint 

1. Pull rubber boot from drive shaft coup- 

ling to expose 4 boits. 

1. Rubber boot 

2. Remove the 4 bolts on the drive shaft 

coupling. 
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1. Engine mounting bolts 

2. Remove the bolts securing the engine 

bracket to the frame. 

1. Engine bracket 

3. Slide the engine forward. Remove the 

engine to the right. Position a box or 

other support to the right of the 

machine for assistance when removing 

the engine. 

4. Remove the 7 middle gear case secur- 

ing bolts and remove the middle gear 

case. 



ENGINE DISASSEMBLY 

A. Cylinder Head and Cylinder Removal 

NOTE: 

Cylinder head and cylinder can be removed 

without removing engine. 

1. Remove the cylinder head cover. Note 

the location of the throttle cable clip. 

2. Remove the oil delivery pipe and copper 

washers. 

1. Oil delivery pipe 

3. Remove the cam chain tensioners from 

the front of the engine. 
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Remove the timing cover. Use a 19 mm 

wrench on the timing plate flats to ro- 

tate the crankshaft clockwise until 

the engine is at TDC. An important note: 

This engine rotates in a clockwise direc- 

tion, contrary to Yamaha engines of the 

past. 

5. Remove the four cam sprocket bolts. 

6. Slip each sprocket off its mounting boss 

on the cam. 



1. Cam chain guide 

8. Note the location of the cam caps. The 

caps for the intake cams are identified 

I-1 through |-5. The exhaust cam caps 

are identified E-1 through E-5. The 

center cap for each cam is dowel pin- 

ned. Directional arrows are cast on each 

cap and point toward the alternator and 

the clutch side of the engine. Use the 

center caps as a reference. 
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10. Remove the cylinder head nuts located 

TI. 

A L 
Da - un P 

Fasten safety wire to the cam chain to 

prevent its falling into the crankcase 

cavity. 

Slide the cams and sprockets from 

under the chain and remove the cams 

and sprockets. 

in the front and the rear of the cylinder. 

Remove the cylinder head nuts in the 

reverse order of the torque sequence. 

Start by loosening each nut 1/2 turn un- 

til all of the nuts are loose. Then remove 

the cylinder head. 

di 
7 - 

» y 

Ab All, 



12. Remove the cylinder assembly. It may 

be necessary to tap the cylinder lightly 

to loosen it from the base gasket. 

If it is necessary to pry the cylinder 

loose from the base gasket, carefully 

use a broad, flat-bladed screw driver at 

the reinforced points shown. 

1. Reinforcement points 

B. Cylinder Head Disassembly 

1. Remove the valve lifters and pads. Be 

careful not to scratch the lifter bodies 

or lifter bores in the cylinder head. 

Be very careful to identify each lifters 

position so that it may be returned to its 

original place. 
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2. Mount the valve spring compressor on 

the head and depress each valve spring. 

Remove the keepers using a magnet 

and take out the retainer and valve spr- 

ings with forceps. 

NOTE: 

Note that the valve springs are progressively 

wound with the more tightly wound end fac- 

ing the cylinder head. 

1. Valve spring compressor 

3. Remove valves. 

NOTE: 

Deburr any deformed valve stem end. Use an 

oil stone to smooth the stem end. This will 

help prevent damage to the valve guide dur- 

ing valve removal. 

Valve stem 



4. Use a small box to hold the parts and 

identify the original position of each 

lifter and valve. Be very careful not to 

mix the location ofthese components. 

1. Universal magneto and rotor holding tool 

E. Kick Shaft, Clutch and Primary Driven 

Gear 

1. Remove the kick start shaft cap and 

then the right crankcase cover. Pull the 

kick crank spring off of the crankcase 

boss and remove the kick crank 

assembly. 

C. Piston and Cam Chain Dampers Re- 

moval 

Mark each piston to aid in reassembly. 

2. Place a clean towel or rag into the 

crankcase to keep circlips and material 

from falling into the engine, 

3. Remove piston pin clips, piston pins, 

and pistons. 

4. Remove the cam chain dampers, 

—
_
 

2. Release the tension evenly on the six 

6 mm bolts and remove clutch pressure 

plate No. 1 and the six clutch springs. 

1. Cam chain damper 

D. Generator 

1. Remove the boits that hold the gen- 

erator. 

After the wiring harness has been re- 

moved from the clips take off the stator 

assembly. 

2. Remove the alternator rotor using the 

universal magneto and rotor holding 

tool (special tool) and the rotor puller 

bolt (special tool). 
3. After straightening the lock washer tab 

on the clutch unit, secure the clutch 

holding tool (special tool) to the clutch 

boss using three 6 mm clutch bolts. 
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1. Clutch holding tool 

4. Remove the clutch nut. 

5. Remove the clutch holding tool along 

with the clutch boss clutch plates and 

pressure plate and remove the three 

clutch bolts from the clutch holding tool. 

6. Take off the thrust washer, clutch hous- 

ing and primary driven gear. 

Remove the thrust washer from the 

main axle. 

F. Pick-up Coil Assembly Removal 

1. Remove the allen bolt that holds the 

timing plate. 

2. Remove the pick-up coil assembly by 

removing the two Phillips head screws 

which hold the assembly to the crank- 

case. 

NOTE: 

Note that there is a slot in the pick-up coil 

backing plate. This slot must align with the 

projection on the governor assembly so 

that the backing plate can be removed. 

3. Remove the governor. Notice that the 

governor assembly is indexed by a pin 

on the end of the crankshaft. 
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Note the positions of the wire harness 4, Remove the timing pointer from the 

crankcäse. This -will prevent it from clips. 

being damaged when turning the crank- ; § 

cases over onthe bench. 

Mr 

2. Remove the shift shaft assembly. 

1. Timing poimer 

G. Starter Motor Remöval 

1...Remove the 3 bolts holding the starter 

motor and cover. 

2. Remove the oil pressure switch lead 

wire from the pressure switch. 

3. Remove the cover and the starter 

motor. 

1. Shift shaft assembly 

3. Remove the circlip and shift lever No. 2. 

1. Oil pressure switch lead wire 

H.- Shifter “ i 

1. Remove the change pedal and the left 1. Shift fever No. 2 
hand crankcase cover. 
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NOTE: 

Use a new circlip during reassembly. 

4. Using the drive axle wrench (special 

tool) remove the three countersunk 

screws securing the special oil nozzle. 

remove the nozzle. 

1. Special oil nozzle 

2. Drive axle wrench 

I. Oil Pump Removal and Disassembly 

1. Remove the strainer cover. 

1. Strainer cover 

2. Remove the oil pump assembly. 

1. Oil pump 

3. Remove the driven gear cover, driven 

gear, and retaining pin. 
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1. Gear cover 2. Driven gear 3. Retaining pin 

4. Remove the oil pump cover, the rotor 

assembly and the pressure relief valve. 
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J. Crankcase Disassembly 

1. Refer to the illustration for the crank- 

case bolt removal sequence. Start with 

the highest numbered bolt. Loosen all 

bolts 1/2 turn, then remove the bolts. 

The crankshaft area bolts should be 

loosened last. Notice that the bolts in 

the oil filter cavity have no washers, 

while the other crankshaft area bolts 

use washers. 



LOWER CASE 

4 121111 13 18 

UPPER CASE 

LA T 
- 3 g;‘: @5 ’%?\ @3 79@& AN 

2. Turn the engine upside down and lift off 

the löwer case half, The crankshaft will 

remain in the upper case half. Prop the 

engine up to prevent damäge to the 

cylinder studs. 

T. Middle driven gear assembly 

NOTE: 

Always use a new oil seal when reassembly. 

5. Remove the main axle assembly from 

the upper case half. 

3.- The arrow indicates an important "O- 

ring” ‚and oil passage in the top case 

half. Take care not to allow any dirt or 

foreign matter to enter this passage. 

1.0 -ring 

4. Remove the . middle driven 

assembly from the upper case half, 

gear 
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1. Main axle assembiy 

6. Straighten the lockwasher "tab “and 

loosen the holding nut. Place a large flat 

bladed screwdriver into the slot pro- 

vided in the crankcase to prevent the 

primary drive gear from turning when 

loosening the nut. Next, take off conical 

spring washer located under the lock 

tab and remove the gear. 
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shaft. 

1. Starter clutch assembly 

2. Primary chain gear 

10. Lift the crankshaft with connecting rods 

from the case. 

1. Spacer 

8. Remove the 3 allen screws and lightly 

tap the right end of primary shaft with . 

a soft faced hammer and then pull out er 

the primary shaft bearing housing. » 2 ”, 
Remove the primary shaft. 

(rl 
11. Mark the original location of each con- 

necting rod and cap and then remove 

the rods. 

12. Slip the primary chain and cam chain 

over the crank webs and remove the 

chains. 

13. Remove the starter idle gear from the 

upper case half. 

1. Primary shaft 

9. With the primary shaft removed, the 1. Starter idie gear shaft 

starter clutch assembly and primary 14. Remove the circlip securing the shift 
chain gear can be removed. fork guide bar and pull out the bar and 

shift forks. The shift forks are identified 

by numbers cast on their sides. 
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1. Shift fork guide bar 

NOTE: 

The gear on the end of this shaft is the oil 

pump idle gear. 

1. Oil pump idle gear 

15. Remove the shift cam detent. 

1. Shift cam detent 

16. Remove the bolt, retainer and guide pin. 

1. Retainer 2. Guide pin 

17. Remove the neutral Indicator switch. 

1. Neutral indicator switch 

18. Remove the circlip holding the stopper 

plate to the shift cam and remove the 

shift cam. 

L) 

1. Stopper plate 2. Shift cam 

19. Remove the three screws holding the 

drive axle bearing housing and remove 

the housing. 

Using the drive axle werench (special 

tool} remove the three countersunk, 

Loctited screws securing the drive axle 

bearing housing. 

Remove the housing. 



1. Drive axle wrench 

20. Mount the drive axle holding tool (spe- 

cial tool) on the end of the drive axle. 

Place the projection of the tool against 

the shift lever eccentric screw in the 

crankcase. 

21; 

1. Drive axle holding tool 

22. Loosen the washer based bolt on the 

opposite end of the drive axle. 

23. To remove the drive axle, tilt it up and 

pull it out of the lower crankcase. 
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24. Remove the kick idle gear from the low- 

er case half. 

1. Kick idle gear 

K. Primary Shaft Disassembly 

1. Disassembly of the primary shaft re- 

quires the special primary shaft damper 

tool (special tool) and a hydraulic press. 

Place the shaft in a press with the spe- 

cial tool in place as shown. 

Press 
Damper 

compressor 

Circlip 

Damper 

spring 

Damper cam —Pnimary shaft 



2. Apply minimal hydraulic pressure to the 

special tool and remove the snap ring. 

Slowly relieve the hydraulic pressure 

and remove the tool and primary shaft 

assembly. 

INSPECTION AND REPAIR 

A. Cylinder Head Cover 

Place head cover on a surface plate. There 

should be no warpage. Correct by re-surfac- 

ing as follows: 

Place No. 400 or No. 600 grit wet sandpaper 

on surface plate and re-surface head cover 

using a figure-eight sanding pattern. Rotate 

head cover several times to avoid removing 

too much material from one side. 

B. Cylinder Head 

1. Remove spark plugs. 

2. Remove valves. 

3. Using a rounded scraper, remove car- 

bon deposits from combustion chamber. 

Take care to avoid damaging spark plug 

threads and valve seats. Do not use a 

sharp instrument. Avoid scratching the 

aluminum. 

4. Place on a surface plate. There should 

be no warpage. Correct by re-surfacing 

as follows: 

Place No. 400 or No. 600 grit wet sand- 

paper on a surface plate and re-surface 

head using a figure-eight sanding pat- 

tern. Rotate head several times to avoid 

removing too much material from one 

side. 

C. Valve, Valve Guide and Valve Seat 

1. Check the valve face and the stem end 

for wear. If the valve face and/or the 

stem end are pitted or worn, regrind the 

valve with a valve refacer. Replace the 

valve if any dimension exceeds the 

specifications in the ill\'stration. 

Intake/Exhaust valve 

Minimum thickness En 
(Service limit) 

0.7 mm (0.028 in) 

0.5 mm (0.020 in) 

1 

Beveled| | ) 
| 

- 

Minimum length 

(Service limit) 

4.0 mm (0.157 in) 

7 

2. Valve stem wear must be measured and 

then combined with valve guide meas- 

urements to guide clearance. This clear- 

ance must be within tolerances. If it ex- 

ceeds the maximum limit, then replace 

either or both valve and guide, as neces- 

sary. 

u Valve Stem Clearance Maximum | 

.. 0.020~0.041 mm 0.10 mm 
(0.0008-- 0.0016 in) (0.004 in) 

T 0.035~0.059 mm 0.12 mm 
(0.0014~0.0023 in) (0.005 in) 

Valve guide 
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3. Valve stem end 

Inspect end of valve stem. If the end 

appears to be “mushroomed” or has a 

larger diameter than the rest of the 

stem, the valve, valve guide, and oil seal 

should be replaced. 

4. Turn valve on a “V” block and measure 

the amount of stem runout with a dial 

gauge. If it exceeds the maximum limit, 

replace the valve. 

Maximum Valve Stem Runout: 

0.03 mm (0.0012 in) 

5. Valve guide and valve oil seal replace- 

ment 

If oil leaks into the cylinder through a 

valve due to a worn valve guide, or if a 

valve is replaced, the valve guide should 

also be replaced. 

NOTE: 

The valve oil seal should be replaced when- 

ever a valve is removed or replaced. 

a. Measure valve guide inside diameter 

with a small bore gauge. If it exceeds 

the limit, replace with an oversize valve 

guide. 

Guide diameter (1.D.): 

Limit: 7.10 mm (0.280 in) 

b. To ease guide removal and reinstalla- 

tion, and to maintain the correct inter- 

ference fit, heat the head to 100°C 

(212°F). Use an oven to avoid any pos- 

sibility of head warpage due to uneven 

heating. 
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c. Use the appropriate shouldered punch 

(special tool) to drive the old guide out 

and drive the new guide in. 

NOTE: 

When a valve guide is replaced, the o-ring 

should also be replaced. 

1. Valve guide remover 

2. Valve guide installer 

d. After installing the valve guide, use the 

7 mm reamer (special tool) to obtain the 

proper valve guide to valve stem clear- 

ance. 

Reamer (7 mm) 

Valve guide 

e. After installing the valve guide in the 

cylinder head, the valve seat must be 

recut. The valve should be lapped to the 

new seat. 

6. Grinding the Valve Seat 

a. The valve seat is subject to severe wear. 

Whenever the valve is replaced or the 

valve face is re-surfaced (see caution) 

the valve seat should be re-surfaced at a 

45° angle. If a new valve guide has 

been installed the valve seat must be re- 

cut to guarantee complete sealing be- 

tween the valve face and seat. 



If cutting section A” of the valve seat, 

use 30° cutter. If cutting section "B”, 

use the 45° cutter. If cutting section 

“C" use 60° cutter. 

b. Measure valve seat width. Apply me- 

chanic's bluing dye (such as Dykem) to 

the valve face and valve seat, apply a 

very small amount of fine grinding com- 

pound around the surface of the valve 

face insert the valve into position, and 

spin the valve quickly back and forth. 

Lift the valve, clean off all grinding com- 

pound, and check valve seat width. The 

valve seat and valve face will have re- 

moved bluing wherever they contacted 

each other. Measure the seat width 

with vernier calipers. It should measure 

approximately 1.3 mm (0.05 in). Also, 

the seat should be uniform in contact 

area. If valve seat width varies, or if pits 

still exist, further cutting will be neces- 

sary. Remove just enough material to 

achieve a satisfactory seat. 

- | Standard Width | Wear Limit 
1.3 mm 2.0 mm 

Seatwidth | (0.050 in) (0.080 in) 
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a. Seat width 

c. If the valve seat is uniform around the 

perimeter of the valve face, but is too 

wide or not centered on the valve face, 

it must be altered. Use either the 30°, 

45° or 60° cutters to correct the im- 

proper seat location in the manner des- 

cribed below: 

| | 
| | 
| N 

1) AL | 2) X 

| | 
| 

| 

| L\ 
| 3 \/\ 4) A 
[ r 

1) If the valve face shows that the valve 

seat is centered on the valve face, but 

too wide, then lightly use both the 

30° and the 60° cutters to reduce the 

seat width to 1.3 mm (0.05 in). 

1. Valve seat cutter 



2) Ifthe seat shows to be in the middle of no leakage past the seat.-If fluid leaks, 

the valve face, but too narrow, use the disassemble and cöntinue to lap with 

45° cutter until the width equals 1.3 fine lapping compound. Clean all parts 

mm (0.05 in). thoroughly, reassemble and check again 

3) If the seat is too narrow and right ‘up with solvent. Repeät this procedure as 

near the valve margin; then first use the öften as necessary to obtain’a satisfac- 

30° cutter and then the 45° cutter to tory seal. 

get the correct seat width. 

A) if the seatistoo närrow and down near D. Valve Spring and Lifters 

the bottom edge of the valve face, then 1. Checking the valve springs 

first use the 60° cutter and then the a. This engine uses two springs of different 

45° cutter. sizes to prevent valve float or surging. 

6. Lapping the valve/valve seat assembly 

a. The valve/valve seat assembly should 

be lapped if neither the seat nor the 

valve face are severely worn. 

b. Apply a’small amount of coarse lapping 

compound to valve face. Insert the valve 

into the head. Rotate the vaive until the 

valve and välve seat äre evenly polished. 

Clean off the’ coarse compound, then 

follow the same: procedure "with fine 

compound. 

Continue lapping until the valve face 

shows ä complete and smöoth surface 

all the way aroünd. Clean off the com- 

pound material. Apply bluing dye to the 

valve face and seat and rotate the valve 

face for full seat contact which is indi- 

cated by a grey surface all around the 

valve face where the bluing has been 

rubbed away. 

c. ‚Valve leakage check 

After all work has "been performed on 

the valve änd valve seat, and all head 

parts have been assembled, check for 

proper valve/valve seat sealing by pöur- 

ing solvent into each of the intake ports. 

then the exhäüst ports. There should be 
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The valve spring specifications show 

the basic value characteristics. 

. Even though the spring is constructed of 

durable spring steel, it gradually loses 

some of it's tension. This’ is evidenced 

by a gradual shortening of free length. 

Use ä vernier caliper to measure spring 

free length. If the free length of any 

spring has decreased more than 2 mm 

{0.080 in) from its specification, replace 

it 

..Another symptom of a fatigued spring is 

insufficient spring pressure when com- 

pressed. This can be checked using a 

valve ‚spring compression rate gauge. 

Test each spring individually. ‚Place it in 

the gauge and compress the spring first 

to the specified compressed length with 

the valve. closed (all spring specifica- 

tions can be found in the previous seo=- 

tion, Valve Spring), then to the length 

withthe valve open. Note the poundage 

indicated on the ‚scale at each setting. 

Use. this procedure - with" the outer 

springs, then the inner springs. 



[e] y Larger pitch 

~— Smaller pitch 

NOTE: 

All valve springs must be installed with 

greater pitch upward as shown. 

Valve Spring Specifications 

u” 

OUTER INNER 

Free length 39.9 mm (1.571 in) | 35.6 mm (1.402 in) 

Installed length 

(valve closed) 
34.5 mm (1.358 in) | 31.5 mm (1.240 in) 

Installed pressure 
16.27-18.73 kg 

(35.9~41.3 Ib) 

6.75~8.25 kg 

(14.9- 18.2 Ib) 

b. If any of the above wear conditions are 

readily viible, the camshaft should be 

replaced. 

Even though the cam lobe surface ap- 

pears to be in satisfactory condition, the 

lobes should be measured with a micro- 

meter. Cam lobe wear can occur with- 

out scarring the surface. If this wear 

exceeds a pre-determined amount, 

valve timing and lift are affected. Re- 

place the camshaft if wear exceeds the 

limits. 

d. Install the camshaft on the cylinder 

head. Place a strip of Plastigage be- 

tween camshaft and camshaft cap as 

ilustrated (lengthwise along camshaft). 

Tighten the nuts with specified torque. 

Remove the camshaft cap and deter- 

mine the clearance by measuring the 

width of the flattened Plastigauge. 

Cap Nut Tightening Torque: 

1.0 m-kg (7.2 ft-Ib) | 

Compressed length 

(valve open) 
26.0 mm (1.024 in) | 23.0 mm (0.908 in) 

Compressed 49.29-56.71 kg 25.57-29.43 kg 

pressure (108.7- 125 1b) [(56.4~64.9 Ib) 

Allowable tilt 1.6 mm (0.063 in) 

from vertical or 2.5 

2. Valve lifter 

a. Check each valve lifter for scratches or 

NOTE: 

For proper valve lifter-to-head clearance, al- 

ways install lifters on their original valves. 

other damage. If the lifter is damaged 

in any way, the cylinder head surface 

in which it rides is probably also dam- 

aged. If the damage is severe, it may be 

necessary to replace both the lifter and 

the cylinder head. 

E. Camshafts, Cam Chain and Cam 

Sprockets 

Camshaft 

a. The cam lobe metal surface may have 

a blue discoloration due to excessive 

friction. The metal surface could also 

start to flake off or become pitted. 
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Plastigage 

Cam shaft zn 
Or 

NOTE: 

Do not turn camshaft when measuring clear- 

ance with Plastigage. 

Camshaft-to-cap Clearance: 

Standard: 0.020~0.054 mm | 
(0.0008~0.0021 in) 

Maximum: 0.160 mm (0.006 in) 



If the camshaft-to-cap clearance ex- 

ceeds specification, measure camshaft 

bearing surface diameter. 

Bearing Surface Diameter: 

Standard: 24.97 ~ 24.98 mm 

(0.9830 ~ 0.9835 in) 

1) If camshaft diameter is less than specifi- 

cation, causing excessive clearance, re- 

place camshaft. 

2) If camshaft is within specification and 

cam-shaft-to-cap clearance is exces- 

sive, replace cylinder head. 

2. Cam Chain 

Except in cases of oil starvation, the 

cam chain wears very little. If the cam 

chain has stretched excessively and it is 

difficult to keep the proper cam chain 

tension, the chain should be replaced. 

3. Cam Sprockets 

Check cam sprockets for obvious wear. 

4. Cam Chain Dampers 

Inspect the top cam chain damper 

(stopper guide) and two (2) vertical 

(slipper-type) dampers for excessive 

wear. Any that shows excessive wear 

should be replaced. Worn dampers may 

indicate an improperly adjusted or 

worn-out cam chain. 

F. Cylinder 

1. Inspect the cylinder walls for scratches. 

If vertical scratches are evident, the 

cylinder wall should be rebored or the 

cylinder should be replaced. 

2. Measure cylinder wall wear as shown. 

If wear is excessive, compression pres- 

sure will decrease. Rebore the cylinder 

wall and replace the piston and piston 

rings. 

Cylinder wear should be measured at 

three depths with a cylinder bore gauge. 

(See illustration.) 

L 

Cylinder bore 

Cylinder taper 

Cylinder out-of-round | 

[ Standard Wear Limit 
e S ——— 

| 71.5mm | 71.6mm 

(2.815in) | (2.819 in) 

0.05 mm | 
| o (0.002 in) 

Eee SE 

' 0.01 mm 

| (0.0004 in) 
I 

If the cylinder wall is worn more than 

the wear limit, it should be rebored. 

G. Piston and Piston Rings 

1. Piston 

a. Measure the outside diameter of the 

piston at the piston skirt. 

Measurement should be made at a 

point 10 mm (0.4 in) above the bottom 

edge of he piston. Place the micrometer 

at right angles to the piston pin. 

Standard | Size 
nu 

Oversize 1 71.75 mm (2.8248 in) 

| Oversize 2 | 72.00 mm (2.8346 in) 

| Oversize 3 72.25 mm (2.8445 in) 

Oversize 4 72.50 mm (2.8543 in) 
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a. 10 mm (0.4 in) 

b. Determine piston clearance as follows: 

Minimum bore measurement 

= Maximum piston Measürement 

== Piston Clearance 

EXAMPLE: 
71.50 mm'(2.8150 in) 

— 71.46 mm (2.8134 in} 

= .0,04 mm (0.0016 in) piston clear- 

afice 

Piston clearance: 

Standard -— 0.040 » 0.045 mm 

(0.0016 ~ 0.0018 in) 
Service limit — 0.1 mm (0.0039 in) 

ce. Piston ring/ring -groove fit must have 

correct clearance. If the piston and ring 

have already been used, the ring must 

be removed and the ring groove cleaned 

of carbon. The ring should then be’ re: 

installed. Use a’feeler gauge to measure 

the gap between the ring and the land. 

Ton Q.04~0.08 mm 

e G ! {0.0016~0.003 in) 
ranc 

eI e 0.03~0.07 mm 
{0.0012--0.0028 in) 

1. Feeler gauge 
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2...Piston Ring 
a. The oversize top and middle ring sizes 

are stamped on top of the ring: 

N Oversize 1 0.25 mm {0.0098 in) 

Oversize 2 0.50 mm (0.0197 in) 

Oversize 3 0.75 mm (0.0295 in) 

Oversize 4 1.00 mm (0,0394 in) 

b. The expander spacer of the bottom ring 

{oil "control ring) is " color-coded - to 

identify sizes. 

The color Mark is painted on the ex- 

pander spacer, 

Size Color 

Oversize 1 Brown 

Oversize 2 Blue 

Oversize 3 Black 

Oversize 4 Yellow 

c. Push the ring into the bore and check 

end gap clearance with a feeler gauge. 

NOTE: 

The end gap on the ’expander spacer of the 

oil control ring is unmeasureable. If the oil 

contröl ring. rails "show excassive gap, all 

three components should be replaced. 

man, Standard Limit 

. 0.2~04 mm 1.0 mm 

Top/2nd ring | 15 008~0.016 in) | 10.039 in) | 
Qil control 02~089 mm 15 mm 

(Rails) {0.008 0.035 in) (0.059 in) 

1. Piston ring 2. Feeler gauge 

H. Piston Pin 

1. Appliy & light film of oil to pin. Install in 

connecting -rod small ‚end. Check for 

play. There should be no noticeable ver- 

tical play. If play exists, check connect- 

ing rod smäll end for wear. Replace pin 

and connecting rod as required. 



2. The pistor pin should have no notice- 

able free play in piston. If the piston 

pin’is loose; replace the pin and/or the 

piston. 

Crankshaft 

1. Crankshaft Run-out 

Support the crankshaft at both ends on 

V-blöcks. Measure the amount of crank- 

shaft run-out on the "main bearing 

journals with a dial gauge while rotating 

crankshaft. 

| Run-oüt limit! 0.04 mm (0.0016 in) 

1. -Measuring points 

2. 

NOTE: 

Do not move crankshaft until 

“Clean - all 

If run-out -exceeds limit, -replace 

crankshaft. 

2... V-blacks 

Inspection’of Inserts 

Check the bearing inserts. If the innier or 

outer sürface is burned, flaked, rough, 

scratched or wöorn, the insert should be 

replaced. 

Measuring Main Bearing Oil Clearance 

crankshaft and crankcase 

journal surfaces. 

Place upper crankcase half upside-down 

on a bench. Install bearing inserts into 

top crankcase. 

Install crankshaft into upper crankcase. 

Place Plastigage ‘on crankshaft journal 

sürface to be inspected. 

clearance 

check has been completed. 
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„install -bearing - inserts -into „bottom 

crankcase. Carefully, place lower crank- 

case onto upper crankcase. 

Install ” crankcase . holding “bolts 1 

through 10. Tighten to full torque -in 

tordue sequence cast on crankcase. 

.. Remove bolts inreverse assembly order 

{10,9,8 . etc.) 

.- Carefully remove‘ lower crankcase. 

Measure width "of Plastigage on 

crankshaft journals to determine clear- 

ance. 

Main bearing oil clearance: 

0.022 "0.044 mm 

(0.0009 — 0,0017 in) 

4. Crankshaft Main Bearing Selection 

a. Numbers used 1o indicate “crankshaft 

journal sizes are stamped on the L.H. 

crank web. The first five (5) ‘are main 

bearing journal numbers; starting with 

the left journal and proceding to left 

center, center, right center, and right. 

The four (4) rod bearing journal num- 

bers follow in the’ same sequence. 

Tylrod#1 

Cyl. rod #2 7] 

Cyl.rod #3 Pr < 
Cyl rod #4° 

i 1 Main 

f e 2 Main 
7/ . 

. e = 3 Center 

T LH crank web 



b. Each main bearing journal is numbers J. Connecting Rod 

1. 2 or 3. Each crankcase bearing 1. Remove rod cap securing nuts, rod cap 

housing is numbered 4, 5 or 6. The and inserts. 

proper insert selection is made by sub- 2. Inspection 

tracting the crankshaft journal number a. Examine bearing inserts for scratches, 

from the crankcase number. The result flaking or other obvious signs of wear or 

is the insert size (number). damage. If the inner or outer surfaces 

are worn or damaged, the inserts should 

be.replaced. 

Note: Opposite view b. Examine the connecting rods and crank- 

shaft. 

3. Measure Rod Bearing Clearance 

Measurement of rod bearing clearance 

is similar to main bearing clearance 
Use special shouldered 

bearing at this location measurement. 
. a. Clean all bearing surfaces. 

b. Place a piece of Plastigage on connect- 

UPPER CASE HALF 

ing rod cap. Place cap on crankshaft 

- | AN In Pi journal. Do not allow the cap to move. 

SH SS Install special bolts and apply molybde- 

Crank case bearing housing number num disulfide grease to the threads. 

Install rod cap and nuts. Tighten rod 

Use the color code table to choose the caps evenly to specified torque: 
roper insert. 

un Rod cap torque: 3.9 m-kg (28 ft-Ib) 
INSERT COLOR CODE i 

7 c. Remove connecting rod and cap. Meas- 

ne: 3 Sieck ure width of Plastigage to determine oil 
No. 3 Brown clearance. 

No.4 Green 

No. 5 Yellow Oil clearance (rod): 
0.032 ~ 0.054 mm 

EXAMPLE: (0.0013 = 0.0021 in) 

Case No. (Minus) Journal No. ) ) 
= Insert No. d. Remove Plastigage from bearing sur- 

faces. 

t—a=2 4. Selecting Rod Bearing Inserts 
a. Connecting rod size numbers are indi- 

cated by 4, 5 or 6 and are marked in ink 

on the connecting rods and caps. 

No. 2 insert is Black. Use a black main 

bearing insert. 

NOTE: 

There is a special thrust bearing (insert) 

located in the No. 4 main bearing housing in 

the upper crankcase. The function of this in- 

sert is to provide a bearing surface for crank- 

shaft side thrust. 

c. When assembling, apply a liberal coat 

of motor oil to all bearing surfaces. 

d. Observe normal crankcase holding bolt 

torque sequence. 1. Size number 
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b. The rod bearing journal size numbers 

are indicated by 1, 2 or 3 and are 

stamped on the left end of the crank- 

shaft. 

1 Main 
/ 

I 2 Main 

> —— 3 Center 

d —— 4 Main 

— 5 Main 

Cyl. rod #1 

Cyl. rod #2 ° 
y 

Cyl. rod #3 

Cyl. rod #4 > L.H. crank web 

c. The proper insert selection is made by 

subtracting the crankshaft journal 

number from the rod size number. Use 

the color code to choose the proper in- 

sert. 

EXAMPLE: 

Rod No. (Minus) Journal No. 

= Insert No. 

5—2=3 

No. 3 insert is Brown. Use Brown bear- 

ing inserts. 

INSERT COLOR CODE 

No. 1 Blue 

No.2 Black 

No. 3 - Brown 

No.4 Green 

No. 5 Yellow 

d. When assembling, apply a liberal coat 

of motor oil to all bearing surfaces. 

NOTE: 

When applying final torque to the rod caps, 

observe the following procedures: 

Apply molybdenum disulfide grease to 

connecting rod bolt threads. Apply tor- 

que evenly to both ends of the cap. 

While tightening, if a torque of 3.3 m-kg 

(24 ft-Ib) or more is reached, DO NOT 

STOP tightening until final torque is 

reached. If tightening is interrupted be- 

tween 3.3 m-kg and 3.8 m-kg, loosen 

the nut to less than 3.3 m-kg and start 

again. Tighten to full torque specifica- 
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tion without pausing. 

K. Oil Pump 

1. Check the clearance between housing 

and outer rotor. 

0.09 0.15 mm 

Standard clearance: | 

(0.0035 ~ 0.0059 in) 

1. Feeler gauge 

2. Check the clearance between outer 

rotor and inner rotor. 

Standard clearance: 

| 0.12 mm (0.0047 in) 

1. Feeler gauge 

3. Check the plunger for scratches and 

wear. 

1. Relief valve plunger 



L. Primary Shaft Damper Hy-Vo Chain 

1. “Hy-Vo” Chain 

The “Hy-Vo” primary chain is a plate- 

and-pin type that does not use rollers as 

in the case of a conventional motorcycle 

drive chain. The plates of the chain form 

a mating surface for the primary gear 

teeth. That is, the primary gears actually 

mesh with the chain plates. This chain is 

extremely durable and, under normal 

conditions, can be expected to last the 

life of the motorcycle engine. However, 

if obvious damage is caused through 

serious oil starvation or abrasive oil con- 

tamination, the chain should be re- 

placed. 

2. Primary shaft damper 

a. Inspect the damper cam surfaces. 

Check for smooth cam action and ex- 

cessive wear on the cam surface. If cam 

surface is severely worn, replace dam- 

per assembly. 

Damper cam 

b. Inspect the damper springs for fatigue, 

wear and damage. Replace as neces- 

sary. 

c. Primary shaft damper reassembly 

1. Damper cams 3. Collar 2. Damper springs 4. Circlip 
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1) Install the damper cams on the primary 

shaft. 

2) Install the damper springs as shown. 

3) Install the collar. 

4) Use a press and the special tool to in- 

stall the circlip. 

NOTE: 

Always install a new circlip. 

M. Primary Drive 

1. Clutch housing 

a. Check dogs on clutch housing. Look for 

cracks and signs of galling on edges. If 

damage is moderate, deburr. If severe, 

replace clutch housing. 

a 
V- 

wu 
‚r 

NOTE: 

Galling on the friction plate dogs of the 

clutch housing will cause erratic clutch oper- 

ation. 

b. Apply a thin film of oil to transmission 

main shaft and inside surface of clutch 

housing. Slip clutch housing over main 

shaft. 

2. Clutch boss 

a. The clutch boss contains a built-in dam- 

per beneath the first clutch plate (clutch 

plate 2). It is not normally necessary to 

remove the circlip and disassemble the 

built-in damper unless there is serious 

clutch chattering. 

b. Check splines on clutch boss for galling. 

If damage is slight to moderate, deburr; 

if it is severe, replace clutch boss. 



NOTE: 

Galling on clutch plate splines will cause 

erratic operation. 

3. Friction and Clutch Pla.ss 

Check clutch steel plates and friction 

plates for heat damage. Measure fric- 

tion plate thickness at 3 or 4 points. 

Measure clutch plates for warpage with 

a dial gauge and stand. Replace clutch 

plate or friction plates as a set if any is 

faulty or beyond wear limits. 

Standard Wear Limit 

Friction plate 3.0 mm 2.8 mm 

thickness (0.12 in) (0.11 in) 

Clutch plate 0.1 mm 
warp limit o (0.0039 in) 

u 
_ 4 

% 

- 

-~ 

1. Feeler gauge 
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Clutch Push Screw Assembly 

Check the end of the clutch push screw 

for indentation. If severe, clutch adjust- 

ment may be difficult. Check for smooth 

operation of the push screw assembly. 

If end is indented or operation is not 

smooth replace the push screw as- 

sembly. 

Clutch Springs 

Measure the clutch spring free length. 

Replace the springs as a set if any is 

less than minimum free length. 

Clutch spring minimum length: 

41.8 mm (1.646 in) 

N. 

1: 

Transmission 

Inspect each shift fork for signs of gall- 

ing on gear contact surfaces. Check for 

bending. Make sure each fork slides 

freely on its guide bar. 

Roll the guide bar across a surface 

plate. If the bar is bent, replace. 

Check the shift cam grooves for signs of 

wear or damage. If any profile has ex- 

cessive wear and/or damage, replace 

cam. 



8. Carefully inspect each gear..Look for 
signs of obvious heat damage (blue dis- 
coloration}.. Check the gear teeth for 
signs of pitting, galling or other extreme 
wear. Replace as required. 

9.. Check to see that each gear moves free- 
Iyon its'shaft, 

10. Check to see that all washers and clips 
are properly installed and uridamaged. 

Replace bent or loose .clips and bent 
washers. 

11. Check to 'see that each gear pröperly 

engages its counterpärt on the shaft. 

Check the ‘mating dogs for rounded 
edges, cracks, or missing portions, Re- 
place as required. 

„Check the cam followers on each shift 

fork for wear. Check the ends that ride 

in the grooves in the shift cam. If they 

are wörn or damaged, replace the shift 

forks. 

O. Starter Drives 

1.: Electric Starter Clütch and Gears 

a. Check the surface of the idie gear (2) 

for pitting ‘or other damage. If severe, 

5. Check shift cam dowel pins and side 

plate for looseness, damage’ or wear. 

Replace äs required.- 

6. ..Check:the shift cam stopper plate and 

cirelipand siopper for wear. Replace as 

required. 

7. Check the transmission shafts using a 

centering device and dia! gauge. If any 

shaft is’bent beyond specified limit, re- 

place shaft. 

Maximum run-out: 0.08 mm (0.0031 in) 

) 
7. Dial gäuge 

. m 

Drive axie 
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replace the gear. 

b..Check the spring caps and the springs 

c./ Check the starter clutch bolt 

for. deformatiori or damage. If severe, re- 

place as necessary. 

{allen 

screw) for looseness. If loose, remove 

the bolt and replace with new -bolt. 

Apply Loctite to threads and tighten to 

specified torque. Stake över the end of 

the bolts. 



Starter clutch bolt torque: 

2.8 ~ 3.2 m-kg (20 ~ 23 ft-Ib) 

2. Kick Starter 

a. Kick Gears 

Check the kick gears for wear or sc- 

ratches on teeth, particularly in the 

chamfered area of each gear. 

b. Kick Clip Spring 

The kick clip is fitted to kick gear and 

slides in the groove. A too-tight or 

loose-fitting clip may result in improper 

operation. If too loose, bend the kick clip 

so that the friction increases, or replace 

clip. 

Rachet wheel 

— Kick clip 

P. Crankcases and Strainer Cover 

1. Check crankcases for cracks or other 

damage. 

2. Clean all oil passages and blow out with 

compressed air. 

3. Strainer cover: Apply Loctite to strainer 

cover bolts during reassembly. 

Q. Bearings and Oil Seals 

1. After cleaning and lubricating bearings, 

rotate inner race with a finger. If rough 

spots are felt, replace the bearing. 

NOTE: 

Bearings are most easily removed or instal- 

led if the housings are first heated to 

approximately 95° 125°C (200° 

250°F). Bring the case up to proper tempera- 

ture slowly. Use an oven to avoid distortion. 

m m 

2. Check oil seal lips for damage and wear. 

Replace as required. 
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R. Middle Gear Case 

NOTE: 

This section involves external inspection 

only. For middle gear case overhaul and ad- 

justment, refer to the Yamaha Shaft Drive 

Service Manual. 

1. Inspect entire exterior for leakage. If 

leakage is found, the unit should be dis- 

assembld. 

2. Check middle gear lash as follows: 

a. Support gear case in a vise by the out- 

put shaft flange. Connect the lash meas- 

urement tool to the input shaft as 

shown. 

b. Mount a dial gauge against the lash 

measurement tool at the scribed mark 

(34 mm from the center of the shaft). 

measurement 

Gear lash 

tool 

c. Hold the gear case and rotate the input 

shaft back and forth using the special 

wrench. Read the gear lash on the dial 

gauge. 

Middle gear case lash: 

0.1~ 0.2 mm (0.004 ~ 0.008 in) 

If lash is not within tolerance refer to 

Shaft Drive Service Manual for adjust- 

ment procedure. 

Middle and final 

gear holding tool 



ENGINE ASSEMBLY AND ADJUSTMENT 

NOTES: 

1) All gaskets and seals should be replaced 

when an engine is overhauled. All gas- 

ket surfaces must be cleaned. 

2) Properly oil all mating engine and trans- 

mission parts during assembly. 

3) All circlips should be inspected before 

assembly. Replace distorted circlips. 

Always replace cotter pins and piston 

pin clips after one use. 

A. Crankcase 

1. Begin the reassembly by installing the 

kick idle gear into the lower case half. 

1. Kick idle gear 

2. Install the drive axle assembly into the 

lower case as shown. 

3. With the drive axle in place, install the 

special washerbase bolt on the end of 

the shaft. Place the drive axle special 

tool over the left end of the drive axle. 

Note that the projection on the special 

tool must rest alongside of the shift 

lever eccentric screw in the crankcase. 

Tighten the bolt to the specification. 

| Tightening torque: 7.0 m-kg (51 ft-Ib) | 

4. Remove the special tool and install the 

drive axle bearing housing. The bearing 

housing is held in place with three flat 

head countersunk screws. Loctite these 

screws, but do not use the impact driver. 

driver. 

) 

1. Thread locking compound 

2. Drive axle wrench 

5. Install the shift cam, stopper plate and 

eirclip. 



1. Stopper plate 1. Shift cam detent 

2. Shift cam 

6. Install the shift cam guide pin. 9. Install the shift fork guide bar and the 
shift forks. Each shift fork is identified by 

a number cast on its side. 

Align the pin through the shift fork 

guide bar with the slot in the case when 

inserting. 

1. Guide pin 

7. Install the retainer, lock washer and 

bolt. Torque the boit to the specification 

and bend over the lock washer. 

Tightening torque: 1.0 m-kg (7.2 ft-ib) 

= # ’ : ‘ : ’ 10. Install a new circlip on the end of the 
shift fork guide bar. 

8. Turn the lower crankcase half over and 

install the shifter detent assembiy with 

iock washer. Torque the bolts to the 

specification and bend over the lock 

washer. 

Tightening torque: 2.0 m-kg {14 ft-Ib) 
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1. Shift fork guide bar 

15. Appiy a liberal amount of Yamaha 4- 
11. Install the starter idle gear. cycle oil or 20W/40 motor oil to the 

crank journals and insert bearings. 

1. Starter idle gear shaft 

16. Slip the start clutch assembly into the 
12. Before installing the crankshaft in the primary chain and lower it into the case. 

cases, slip the primary chain and cam . 

chain over the crank. 

13. Install new crankshaft seals and lube 

the lips of the seals with a small amount 

of grease. 

Right end 
€ 

17. Push the primary shaft into the case and 

slip it through the primary chain and 

starter clutch assembly. 
h Ep rt stesr * 

14. Place the crankshaft into the upper case 

half and be sure the outer lips of the 

seals fit into the grooves in the case. 

335 



18. Install new “O-rings” on the primary 

shaft bearing housing, lubricate thor- 

oughly and tap the housing gently into 

the case. Install the housing with three 

allen screws. 

1. Spacer 

20. Place the primary drive gear and conical 

washer on the shaft. The cupped side of 

the washer should face the gear. 

1. Conical washer 

2. Primary drive gear 

21: Using a new lock washer, install the nut 

on the primary shaft and torquue the 

nut to the specification. Hold the gear 

by inserting a large flat blade screw- 

driver into the slot provided in the 

crankcase for this purpose. 
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Tightening torque: 7.0 m-kg (50.6 ft-Ib) | 

1. Lock washer 

NOTE: 

Be sure to use a new lock washer and to 

bend over the locking tab. 

22. Install the main axle in the upper case 

half. Be sure that the circlips on the 

bearings fit down into the slot in the 

crankcase. 

1. Main axle assembly 

23. Install the middle driven gear assembly 

in the upper case half. Lubricate the 

new seal with grease around its lips. 

Be sure that the circlips on the bearings 

are positioned correctly as shown in the 

illustration. 



1. Sealant 

24. Replace the “O-ring” on the crankcase a. 2 3mm (0.08 < 0.12 in) 

center dowel pin as shown. Nososiant 
This is the main oil gallery and must seal 26. The crankcases are assembled by plac- 

ing the upper case half on the bench 

and lowering the lower case onto it. 
properly to maintain oil pressure. 

NOTE: 

Be sure that shift fork No. 2 engines the 

groove in the 2nd/3rd pinion. 

0"-ring 

25. Apply Yamabond #4 to the crankcase 

mating surface. Be very careful not to 

allow any sealant to come in contact 

with the oil gallery O-ring or crankshaft 

bearings. It is extremely important, 

however, that sealant be applied around 

the case stud holes. Apply sealant to 

within 2 ~ 3 mm (0.08 ~ 0.12 in) of 

the insert bearings as shown. 

1. No. 2 shift fork 

2. 2nd/3rd pinion gear 

27. Start installation of the crankcase bolts 

with the center crankshaft area bolts. 

Place the two bolts without washers in 

the oil filter area. 
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1. Oil pump 

28. The crankcase bolts should be torqued ) 

in proper sequence. Refer to the tight- 2. Install the strainer cover and torque the 

ening sequence in the illustration. bolts to the specification. Make sure the 

wire harness clip is in position. Refer to 

NOTE: the wire harness clip illustration. 

Be sure not to forget the three bolts located . . 

inside the sump area. Also, don't forget the Tightening torque: 1.0 m-kg (7.2 ft-Ib) 
bolt located inside the crankcase breather 

area. 

Strainer cover 

LOWER CASE UPPER CASE S > 
u © 0 | 

| o = 0 

®25 A 

o an 228829 ©) 

— T ® a 2021 0234 
Zi 2.4 m-kg et 

(17.4 ft-Ib) [ S - 7 
(@) 

B. Oil Pump and Strainer Cover 5 
1. Install the oil pump and torque the bolts = 

to the specification. ) & 

Tightening torque: 1.0 m-kg (7.2 ft-Ib) ] 
3. Inspect the special oil nozzle, clean the 

screw holes and install a new O-ring. 

Use Loctite on the screws but do not 

use an impact drive for these screws. 
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1. Special oil nozzle 2. Drive axle wrench 

C. Shifter 

1. Install the shift lever 2 on the shift fork 

guide bar. 

NOTE: 

Use a new circlip. 

Yan” 

2. Install the shift shaft with the tension 

spring properly located on the stopper 

screw. The punch mark on the shift 

shaft must align with the punch mark on 

the shift lever 2. 

1 Shift shaft assembly 2. Align marks 

3. With the transmission in second gear 

the scribed marks on the shift cam and 

shift lever No. 3 should be aligned. If 

not, adjust the eccentric screw until the 
3-39 

marks are aligned. 

1. Eccentric screw 

4. Install the shifter cover using a new 

gasket. Make sure the wire harness 

clips are properly positioned. 

Tightening torque: 1.0 m-kg (7.2 ft-Ib) 

-
 

A
G

 
D. Starter Motor/Breather Cover 

1. Install the oil pressure switch lead wire. 

2. Install the starter motor and the starter 

motor cover. 

| Tightening torque: 1.0 m-kg (7.2 ft-Ib) 

NOTE: S 

Thread the oil pressure switch lead wire as 

shown. 



3. Install the breather cover and wire har- 

ness clip. 

Tightening torque: 1.0 m-kg (7.2 ft-Ib) 

E. Clutch/Kick Gear 

Kick crank 

oil ul 
Plate EM 

u Spaclı „70 
Torsion spring / 

Kick spring cover ’p \ Kick shaft ass'y BG 
Kick I ick gear 

Kick gear holder Pa 7% 
cp / 

Ratchet wheel / 

Circlip / % 
Plate washer / 

Kick gear 3 ya Wr 
Plate washer / 

Kick shaft 2 
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Install the thrust washer (2 mm thick- 

ness) on the main axle. This is the 

thicker of the two clutch washers. 

Install the clutch primary driven gear 

and the thinner spacer. Make sure the 

driven gear is properly engaged on both 

the primary drive gear and the oil pump 

drive gear. 

Install the 7 clutch plates and 8 friction 

plates alternately on the clutch boss 

assembly, starting with a friction plate 

and ending with a friction plate. 

Install the pressure plate 2 on the clutch 

boss assembly. 
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NOTE: 

It may be helpful to install one clutch spring 

and bolt to help hold this assembly together 

during installation. 

1. Pressure plate 2 

5. Install the clutch boss assembly on the 

primary driven gear. 

6. Install the spring washer, new lock 

washer and nut on the main axle. Re- 

move the pressure plate bolt installed 

previously and install the special clutch 



holding tool. Secure the special tool to until the kick gear will engage the kick 

the clutch with three pressure plate idler gear. Remove the kick crank. 

bolts and tighten securely. Failure to 

secure the tool to the clutch with bolts 

will damage to the pressure plate 

bosses. Torque the clutch holding nut to 

the specification and remove the special 

tool. 

Clutch holding nut torque: 

7.0 m-kg (50.6 ft-Ib) 

9. Install the right crankcase cover. Re- 

member to properly install all wiring 

harness clips. 

Right crank case cover 

1. Clutch holding tool 

7. Install the clutch spring, pressure plate 
No. 1 and clutch bolts. Tighten the bolts F. Generator (A.C.G.) 

evenly and finally torque to the specifi- 1. Install the alternator rotor. Install the 
cation. spring washer and thick washer on the 

bolt. Tightening torque: 1.0 m-kg (7.2 ft-Ib) | 

2. Use the universal rotor holding tool 

8. Install the kick gear assembly. Hook the (special tool) and torque the bolt to 
return spring on the crankcase boss, specification. 
then use the kick crank to turn the as- | 

Bolt tightening torque: sembly about 180° counterclockwise or 
6.5 m-kg (47 ft-Ib) 
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1. Rotor holding tool 

3. Using a new gasket, install the alter- 

nator assembly. 

Tightening torque: 1.0 m-kg (7.2 ft-Ib) 

G. Pick-up Coil Assembly 

1. Install the timing pointer on the crank- 

case. 

1. Timing pointer 

2. Install the governor assembly. 

NOTE: 

Note the locating pin on the crankshaft when 

installing it. 
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3. Install the pick-up coil assembly over 

the governor assembly. 

NOTE: 

Note that there is a projection on the 

governor shaft and a corresponding slot in 

the pick-up coil backing plate which must be 

aligned to install the plate. 

4. Install the timing plate. 

NOTE: 

The locating slot is off-center, so the timing 

plate can only be installed one way on the 

governor shaft. 



Torque the allen bolt to the specifica- 

tion. 

Tightening torque: 2.0 m-kg {14.5 ft-Ib) 

H.: Pistons and Cylinder 

1.- Install the cam chain damper assembly. 

2. Install’a new base gasket and make sure 

the .dowels on the -two outside - rear 

studs are in place, 

A 

J 
1: Dowelpin 

3. Install the pistons on the .proper rods 

with the arrow ön the piston crowns 

pointing toward the front of the’engine: 

38, 

4.. Install new piston pin circlips and locate 

the -erid gap of the circlips at the’ 6 

o'clock position to prevent them from 

vibrating loose or breaking: 

344 

5: Position the piston ring end gaps as 

shown. Lübricate the pistons, rings and 

cylinder walls liberaliy with Yamalube 

4-stroke oil or 20W/30 motor oil, 

Qif ring 

siLower rail) 

Oil ring / 

{Upper rail) 

6. Tie the cam chain with a piece of me- 

chanic’'s wire and feed it through’ the 

chain öpening. With pistons 2 and 3 up, 

install the ring compressors as shown. 

Place two piston "support plates be- 

neath these two pistons. Carefully lower 

the cylinder onto the pistons. Remove 

the ring compressors and plates and 

repeat this procedure for pistons 1 and 

1. Piston support plates 

2. Piston fing compressors 



1. 

2 

Cylinder Head and Cam Shafts 

Install the cylinder head gasket. Locate 
the cam chain cavity cylinder seal with 
the tabs down. Make sure the two 

dowel pins on the outside rear studs 
are properly positioned. 

Install the cylinder head onto the cyl- 

inder. Pull the cam chain through the 

cylinder head as it is installed. Tie the 

cam chain so that it does not fall into 

the crankcases. 

AA ‘ 
2 AR 
), we 

Place the upper cylinder head nuts arı 

washers in place. Follow the illustration 

for the proper tightening sequence. Tor- 

que all nuts in two stages and final tor- 

que the upper nuts to the specification. 

| Tightening torque: 3.5 m-kg (25.3 ft-Ib) 

4. Don't forget the lower nuts on the front 

and rear of the cylinder head. Torque 

to the specification. 

| Tightening torque: 2.0 m-kg (14.5 ft-Ib) 
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5. To start the valve timing sequence, in- 

stall a dial indicator in cylinder No. 1. 

Rotate the engine in a clockwise direc- 

tion until top dead center is found for 

cylinders No. 1 and No. 4. 

. With cylinders 1 and 4 at the top dead 

center, loosen the screw on the crank- 

case pointer and align the pointer with 

the “T” mark on the timing plate. Re- 

check the top dead center and align- 

ment of the pointer and “T" mark. When 

all are aligned, tighten the screw. 



©
 

Slip the cam chain over the sprockets. 

Lubricate all cam caps and cam bear- 

ings surfaces liberally with oil. 

10. Place the cam caps in their proper posi- 

tions. The caps are identified “I-1" 

through “I-5” for intake and “E-1" 

through “E-5" for exhaust. Place the 

center dowel pinned caps in position 

first and then position the remaining 

caps. Install the nuts and washers only 

finger tight. 
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10; Torque the cam caps nuts in two stages 

and final torque to the specification. 

J. 

1. 

Tightening torque: 1.0 m-kg (7.2 ft-Ib) 

Cam Chain, Cam Sprockets and Chain 

Tensioner 

Rotate each cam shaft until the dot on 

the cam is aligned with the arrow on the 

center cam cap. 

Carefully lift the cam chain from the in- 

take cam sprocket and pull upward to 

remove any slack in the chain between 

the crankshaft and the intake cam 

sprocket. With all slack removed, place 

the chain back on the cam sprocket. 

Grip each sprocket simultaneously and 

place them on the crankshaft shoulders 

while continuing to keep tension on the 



chain from the crankshaft to the intake 

sprocket. 

4. Rotate the sprockets slightly to align 

NOTE: 

the bolt holes and insert one special bolt 

in each sprocket. 

Tighten only finger tight at this time. 

5. 

6. 

Install the guide stopper. 

Rotate the crankshaft approximately 

45° and align the “C"” mark on the tim- 

ing plate with the timing pointer. 
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7. Compress the cam chain tensioner and 

8. 

lock in the retracted position. 

Install the chain tensioner to the engine 

and torque the bolts to the specification. 

Tightening torque: 1.0 m-kg (7.2 ft-Ib) 

9 . Release the tensioner holding bolt, an 

audible click will be heard when the 

tensioner is released. 

10. Torque the holding bolt and the lock nut 

to the specifications. 

Holding bolt torque: 

0.6 m-kg (4.3 ft-Ib) 

Lock nut torque: 

0.9 m-kg (6.5 ft-Ib) 

1 Rotate the crankshaft more than one full 

revolution and align the “T" mark on the 

timing plate with the timing pointer. 

With the crankshaft at the “T" mark, the 

dots on the cams should be aligned with 

the raised arrows on the center cam 

caps. If they are not aligned, disas- 

sembled the sprockets and chain ten- 

sioner and repeat above procedures. 



12. Rotate the crankshaft and install the 

two remaining shoulder bolts into the 

cam sprockets. Torque all four sprocket 

holding bolts to the specification. 

[ Tightening torque: 2.0 m-kg (14.5 ft-Ib) | 

K. Oil Delivery Pipe and Cylinder Head 

Cover 

1. Install the overhead oil lines using the 

special bolts with a new copper washer 

on each side of the banjo fittings. These 

two bolts are not identical (the larger 

bolt with the dished head goes in the 

top). 

Tightening torque: 2.0 m-kg (14.5 ft-Ib) 

1. Oil delivery pipe 

2. Dished head bolt 

2. Adjust all valves as described in the 

“PERIODIC INSPECTIONS AND AD- 

JUSTMENTS” (Page 2-4). 

3. Install the cylinder head cover with a 

new gasket. 

4. Install the timing cover with a new 

gasket. 

5. Install the middle gear case with a new 

gasket. 

| Torque: 2.4 m-kg (17.4 ft-Ib) 

REMOUNTING ENGINE 

A. Remounting Engine 

1. Refer to page 3-2 for engine removal. 

Reverse the applicable removal steps. 

2. Install and tighten the engine mounting 

bolts. 

Engine mounting bolt torque: 

10 mm bolt: 6.7 m-kg (48.5 ft-Ib) 

12 mm bolt: 10.0 m-kg (72.3 ft-Ib) 

3. Fill the oil filter with approx. 0.5 lit (0.5 

qt.) engine oil and install oil filter. 

4. Tighten engine oil drain plug, oil filter 

mounting bolt, and middle drain plug. 

Torque: 

Engine oil drain plug: 

4.3 m-kg (31.1 ft-Ib) 

Oil filter mounting bolt: 

3.2 m-kg (23.1 ft-Ib) 

Middle gear drain plug: 

2.3 m-kg (16.6 ft-Ib) 

5. Add oil to engine and middle gear case. 

Engine oil: 4.0 lit (4.3 US qt.) 

Middle gear oil: 0.36 lit (0.38 US qt.) | 



e 

NOTE: 

These oil quantities are for an overhauled en- 
gine. Observe oil filter filling procedure. 
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CHAPTER 4. 
CARBURETION 

.-Carburetor ass'y 

. Carburetor ass’y 1 

. "Tarburator ass’y 2 

. Carburetor ass’y 3 

. Carburetor ass’y 4 

. Main nozzle 

Diaphragm ass'y 
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Needle spring 
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11. Needle clip 

12. Needle ring 

13. -Needle fitting plate 

14. Clip 

15. Diaphragrn spring 

16. Diaphragm cover 

17...Main.jet 
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19. Pilotjet 

20. ‚Plug screw 

21.’ Filter net 

22.: Valve seat washer 

23."Valve seat ass'y 

24. Fioat 

25.-Float pin 

26. Float chamber gasket 

27. Float chamber hody 

28. Washer 

23. Plug screw 

30. "Pilot screw cap 

31.” Pilot screw 

32.- Pilot screw spring 

33. Seat 

34. "Throttielever 

35. ‚Spring collar 

386. Ring 

37. Throttle fever spring 

38. Throttle stop screw 

39. Push rod 5. Plunger spring 51. Starterlaver shaft 57. Starter lever pin ] 63. Nipple 
40. . Adjust spring 46. - Plunger cap 52. Starter lever bushing 2 58. ‚Starter ever spring 84. Clip 

41, -Chip 47. ‘Plunger cap cover 53, Starterleverclip 2 59. "Starter lever pipe 1 55. ‚Hose 

42. Adjuster bushing 48. Air pilot jet 54. Starter lever bracket 1 60. Starter lever clip 1 86. Clip 

43. Adjuster ass’y 43 Starter lever 55. ‚Starter lever 1 81. Ball 87. Ciip 

44. Plunger starter ass'y 50. Screw 56. Starter lever cap 62. Spring 68. Hose 
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CARBURETOR 

A. Description 

This model is equipped with four “constant 

velocity” (CV) carburetors mounted on rub- 

ber intake manifolds. 

1. Air flow through the venturi is controll- 

ed by a throttle slide (vacuum piston). 

The slide is raised and lowered by 

engine vacuum rather than a cable 

linked directly to the throttle grip. This 

type of carburetor compensates 

automatically for atmospheric pressure 

changes such as those encountered 

when riding at high altitudes. 

With a conventional one-position star- 

ter jet, the air-fuel ratio remains the 

same as that required to start the 

engine (despite the fact that the engine 

temperature rises gradually) until the 

engine operating temperature rises to 

the point at which use of the starter jet 

is no longer necessary. In other words, 

beyond a certain point, the air-fuel mix- 

ture is too rich until the engine operat- 

ing temperature rises to a certain point 

and the starter jet is shut off. 

The newly-adopted two-position type 

starter jet is designed to supply a mix- 

ture of more appropriate richness by 

switching from one jet to another. 

a. Routes of fuel and air 
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The fuel supplied from the float 

chamber (1) passes through (2) and is 

metered by (3). Air is supplied from the 

air chamber in the float chamber and 

flows through (5) and (6). It is then mix- 

ed with the metered fuel. The resultant 

mixture passes through (4) and (6) and 

flows into the two-position starter jet (7) 

, where it is further mixed with air sup- 

plied from the diaphragm (8) and 

streams into the throttle bore out of (9). 

. Operation of two-position starter jet 

Full-open: 

To start a cold engine, a rich mixture is 

required. To supply a rich mixture, pull 

the starter lever and the way out so that 

the needle regulating the fuel flow is set 

free and the flow rate of incoming fuel is 

increased to a maximum. The fuel is 

mixed with the air supplied from the 

diaphragm lower chamber, and thus a 

rich mixture is produced. 

Diaphragm lower chamber 
& 

Full-open 

Half-open: 

After starting, that is, during warm-up, a 

slightly rich mixture is required. Push 

back the starter lever half-way so that 

the fuel flow is reduced by the needle. 

The fuel is mixed with the air from the 

diaphragm lower chamber, and thus a 

slightly rich mixture is produced. 

Half-open 



Full-closed: 

When the engine fully warms up, no 

mixture from the starter circuit is neces- 

sary. Push the starter lever all the way 

in so that the flow of incoming fuel is 

stopped by the plunger, and thus no 

mixture enters the throttle bore. 

NOTE: 

Use of the starter jet in either open position 

after the engine has warmed up to operating 

temperature will result in excessive exhaust 

emissions and poor performance. 

Full-closed 

B. Specifications 

Main jet No. 137.5 

Jet needle 5GZ6/3 

Needle jet X-2 

Starter jet No. 40 

Float height 25.7+1 mm 

(above gasket surface) 

Pilot jet No. 42.5 

Idle mixture screw | Preset 

Fuel valve seat 2.0 mm (0.079 in) 

Engine idle speed | 950 ~ 1,050 r/min 

NOTE: 

The idle mixture screw settings are adjusted 

for maximum performance at the factory 

with the use of specialized equipment. Do 

not attempt to change these settings. 

If all other engine systems are functioning 

correctly, any changes will decrease per- 

formance and cause increased exhaust emis- 

sions. 

C. Disassembly 

1. Prepare to separate the carburetor to be 

worked on. (Separation of the carbure- 

tors is not necessary if only float level 

adjustment or throttle slide inspection is 
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to be performed). Remove the four 

screws holding the starter jet shaft to 

the carburetor. 

NOTE: 

1. While pulling out the starter jet shaft, 

take care that the shaft positioning balls 

on the carburetors do not pop out. 

2. As illustrated, reassemble the starter jet 

shaft so that the holding screws fit in 

the shaft dents. 

2. Positioning balls 1. Holding screws 

Starter jet shaft 

aD NEE 

2. Remove upper and lower brackets. 

Note position of synchronizing screws 

for guidance in reassembly. Separate 

carburetors. 



3. Remove -vacuum - chamber .cover. -Re- 

move the spring, needie fitting plate. jet 

needle and diaphragm (vacuum piston). 

7. Pull out the float pivot pin. Remove the 

float assembiy. Be careful notto löse 

the float valve needle located under the 

float level adjustment tang. Remove the 

needle jet. 
4. Note that ‘there is a tab On. the rubber 

diaphragm. There is a matching recess 

in ıhe carbüretor body for the = dia- 

phragm tab. 

8. Reassemble in reverse order. Pay close 

attention to the installation of the va- 

5. To inspect the Starter jet, remove the cuum piston diaphragm: 
starter ‘assembly to the left side of the Bi . 

carburetor. . Inspection 
1.: Examine the carburetor body and fuel 

passages, If contaminated, wash the 

cärburetor in’a petroleum-based solvent, 

Do not use caustic carburetor cleaning 

solutions, Blow out all passages and 

jets with compressed air. 

2. -Examine the cöndition of the floats. If 

the floats are leaking or damaged, they 

should be replaced. 

3. -Inspect the inlet needle valve and seat 

for wear or contamination. Replace 

these components as a set. 

6. Remove the ‚four screws holding the 

float bowl! cover. Remove the float bowl 

cover. The main jet is located under a 

cöver in the float bowl. 
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4. 

Oy - 

Inspect the vacuum piston and rubber 

diaphragm. If the piston is scratched or 

the diaphragm is torn, the assembly 

must be replaced. 

E. Adjustments 

Le Float level adjustment 

Measure the distance from the bottom 

of the float to the float bowl gasket 

seating surface without the gasket. Be- 

nd the tang on the float arm if any float 

level adjustment is necessary. Both 

floats must be at the same height. If the 

float level is too low, a rich air/fuel mix- 

ture will be caused by the high fuel level. 

If the float level is too high, the low fuel 

level will result in a lean mixture. 

Tang 

Float height 

247~ 26.7 mm 

(0.972 = 1.051 in) 

4-5 

2. Jet needle clip position. 

The mid-range air/fuel supply is affect- 
ed by the position of the needle in the 
needle jet. Check to see that the needle 

clip position is correct. If not, change 

the clip position to the specified posi- 

tion. 

Standard position 

Jet needle 
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FRONT WHEEL 

{ 

Bearing 

s 

@{@v’“ 
Meter clutch \@ 

Meter clutch retainer ©) 
Stop fing (& 
Plate washer | GE 

Drive gear \ 

Plate washer 

A 

Oil seat Geär unit Un, 
Spring pin 

Axle shaft 

A. Removal 

1. Place the machine on the center stand. 

2. Remove two bolts holding the left brake 

calipertö the fork. 

NOTE: 

Do not disconnect the brake hose. 
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3. Remove the cotter pin and wheel axle 

nut. 

>
 

Loosen the wheel axle holder nuts. 

Remöve the axle shaft and the wheel. 

Make sure the machine is properly sup- 

ported. 



NOTE: 

Do not squeeze the brake lever while the 
wheel is off the machine, as the brake caliper 
piston will be forced out of the cylinder, 

making reassembly difficult. Placement of a 
wooden wedge between the brake pads may 
be helpful. 

B. Front Axle Inspection 

Remove any corrosion from the axle with 

fine emery cloth. Place the axle on a surface 

plate and check for bends. If bent, replace 

axle. Do not attempt to straighten a bent 

axle. 

C. Front Wheel Inspection 

1. Check for cracks, bends or warpage of 

wheels. If a wheel is deformed or 

cracked, it must be replaced. 

2. Check wheel run-out. If the deflection 

exceeds the tolerance below, check the 

wheel bearings or replace the wheel as 

required. 

Rim run-out limits: 

Vertical — 2 mm (0.08 in) 

Lateral — 2 mm (0.08 in) 

3. Check wheel balance. Rotate the wheel 

lightly several times and observe resting 

position. If the wheel is not statically 

balanced, it will come to rest at the 

same position each time. Install an ap- 

propriate balance weight at lightest 

position (at top) as illustrated. 

NOTE: 

The wheel should be balanced with the brake 

discs installed. 

= — 80 mm (3.15 in) | 

Do not install 

weight here 

= 
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D. Replacing Wheel Bearings 

Ifthe bearings allow play in the wheel hub or 

if wheel does not turn smoothly, replace the 

bearings as follows: 

1. Clean the outside of the wheel hub. 

2. Drive the bearing out by pushing the 

spacer aside and tapping around the 

perimeter of the bearing inner race with 

a soft metal drift pin and hammer. The 

spacer “floats” between the bearings. 

Both bearings can be removed in this 

manner. 

3. To install the wheel bearing, reverse the 

above sequence. Use a socket that 

matches the outside race of the bearing 

as a tool to drive in the bearing. 

E. Installing Front Wheel 

When installing the front wheel, reverse the 

removal procedure. Note the following 

points: 

1. Lightly grease the lips of the front wheel 

oil seals and the gear teeth of speedom- 

eter drive and driven gears. Use light- 

weight lithium soap base grease. 

2. Make sure there is enough gap between 

the disc pads to slide the disc into place. 

3. Check for proper engagement of the 

boss on the outer fork tube with the 

locating slot on the speedometer gear 

unit housing. 

1. Locating slot 



4. Always secure the front wheel axle as 

follows: 

a. Tighten the front axle nut. 

Axle nut torque: 10.7 m-kg (77.4 ft-Ib) 

b. Install the left disc brake caliper. 

| Caliper bolt torque: 4.5 m-kg (32.5 ft-Ib) 

d. Tighten the two axle holder nuts. First 

tighten the nut on front end of axle 

holder, then tighten the nut on the rear 

end. 

c. Before tightening the holder nuts stroke 

the front forks several times to make 

sure of proper fork operation. With the 

axle holder nuts still loose, work the left 

fork leg back and forth until the proper 

clearances between the disc and caliper 

bracket are obtained. (See illustration) 

Holder nut torque: 2.0 m-kg (14.5 ft-Ib) 

-
~

 

1. Ist 2. 2nd 3. Gap 

e. Install a new cotter pin. 
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A. Removal 

1. Place the machine on the center stand. 

2. Hook the wire tool (contained in the 

owner’s tool kit) to the machine as 

shown. 

3. Install the special lever (contained in the 

owner's tool kit) as shown. While push- 

ing down the lever hook the ring of the 

wire tool to the hook attached to the 

swing arm. 

4. Remove the rear fender installation 

bolts the fender will pivot upward as the 

wheel is removed. 

1. Rear fender installation bolt 

NOTE: 

It is not necessary to remove the seat in 

order to remove the rear wheel. 

5. Remove the axle nut cotter pin and axle 

nut. 
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7. While supporting the brake caliper, pull 

out the rear axle. 

8. Hold up the brake caliper assembly and 

place it on the rear arm. 

9. Move the wheel to the right side to 

separate it from the final gear case and 

remove the rear wheel. 

NOTE: 

Do not depress the brake pedal when the 

wheel is off the machine so that the brake 

caliper piston will be forced out of the cyl- 

inder, making reassembly difficult. Place- 

ment of a wooden wedge between the brake 

pads may be helpful. 



B. Rear Axle Inspection 

(See Front Wheel, Axle Inspection Procedure.) 

C. Replacing Wheel Bearings 

Rear wheel bearing replacement is similar to 

the procedure for the front wheel. 

D. Rear Wheel Inspection 

(See Front Wheel, Inspection Procedures) 

E. Installing Rear Wheel 

1. Lightly grease lips of rear wheel oil se- 

als. 

2. Make sure the brake pads are installed 

properly and that there is enough gap to 

installs the rear disc. 

3. Install the wheel assembly and axle. 

NOTE: 

When installing the rear wheel, be sure the 

splines on the wheel hub fit into the final 

gear case. Lightly apply grease to the gear 

teeth. 

Always use a new cotter pin on the axle 

nut. 

Torque: 

Axle nut: 15 m-kg (108 ft-Ib) 

Axle pinch bolt: 0.6 m-kg (4 ft-Ib) 

BRAKES 
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A. Caliper Pad Replacement 

1. It is not necessary to disassemble the 

brake fluid hoses to replace the brake 

pads. 

2. Remove the caliper assembly support 

bolt and remove the caliper assembly. 

3. Remove the Phillips screw that holds 

the brake pads. 

L 

4. Pull the caliper cylinder out of the 

caliper frame. 

5. Install new brake pads. Always replace 

pads as a set. Replace the following 

when pads are replaced: 

a. Pad screw 

b. Shims 

c. Pad spring 

d. Pads 



B. Caliper Disassembly (Front and Rear) 

6. Lightly grease the surfaces of the shim 

and of the pad spring where they con- 

tact the pad. 

Front 

Bleed screw 2 bfi 
s A = Indicator cap 

- 

Ben Sleeve Fr 

Pad screw 

| Bushing boor N 

Piston 

__Piston seal 

\% Rear 
7~) L. Dust cover R \ ( MA Pad spring > L 
< Bi; « e ’/(?/, 

Circlip PR | 
Shim \ UF NS 

Pad 

Bushing boot Indicator cap 

Sleeve 

Piston 

L/ Piston seal 

\ v Dust cover 

1. Remove the caliper brake hose. Allow 

fluid in the caliper assembly to drain 

into a container. 

2. Place the open hose end into the con- 

tainer and pump the old fluid out care- 

fully. 

3. Remove the caliper support bolt and the 

pad securing screw as described in the 

Caliper Pad Replacement procedure 

(page 5-6) 

4. Remove the caliper assembly from the 

5.7 caliper frame. 



5. Remove the retaining ring and the dust NOTE: 

seal. The following steps 3 and 5 apply to both 
6. Remove the piston. front and rear systems. 

3. Remove the master cylinder dust boot. 

4. Remove the snap ring. 

7. Remove the piston seal. 

C. Master Cylinder Disassembly 

1. Front master cylinder 

a. Remove the brake light switch. 

5. Remove the master cylinder cup as- 

sembly. Note that the cylinder cups are 

installed with the larger diameter (lips) 

inserted first. 

D. Brake Inspection and Repair 

Recommended Brake Component 

b. Remove the brake hose. Replacement Schedule: 

Brake pads; As required 

Piston seal, dust seal; Every two years 

Brake hoses; Every four years 

Brake fluid; Replace only when brakes 

are disassembled 

1. Replace the caliper piston if it is 

scratched. 

c. Remove the brake lever and spring. 

d. Remove the master cylinder from the 

handlebar. Remove the cap and drain 

the remaining fluid. 

2. Rear master cylinder 

Remove the brake hose. 

b. Remove the two (2) bolts holding the 

master cylinder to the frame. Remove 

the reservoir cap and drain the brake 2. Replace any brake pad worn beyond 
fluid. limits. Always replace the brake pads as 

a set. 
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Wear limit: 

Front and rear 6.0 mm (0.236 in) 

See Caliper Pad Replacement pro- 

cedure for a listing of the parts to be 

replaced when pads are replaced. 

6.0 mm (0.236 in) 

— Wear limit 

w
 

Replace piston and dust seals if dam- 

aged. Replace seals every two years. 

4. Inspect master cylinder body. Replace if 

scratched. Clean all passages with new 

brake fluid. 

5. Inspect the brake hoses. Replace every 

four years or immediately if cracked, 

frayed, or damaged. 

6. Check for wear and deflection of disc. 

Maximum deflection (front and rear): 

0.15 mm (0.006 in) 

Minimum disc thickness (front and rear): 

6.5 mm (0.26 in) 

Dial gauge Dial gauge 

a 
} ug = 

Il 

[ol 

T 
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If disc is worn beyond minimum thick- 

ness or deflection exceeds specified 

amount, replace disc. 

E. Brake Reassembly 

1. All internal parts should be cleaned in 

new brake fluid only. Internal parts 

should be lubricated with brake fluid 

when installed. 

2. Caliper Reassembly 

Replace the following parts whenever a 

caliper is disassembled: bleed screw 

and cap, boot bushing, piston seal, dust 

seal, and retaining ring. 

a. Install the piston seal and piston. Place 

the caliper cylinder into the caliper 

frame. 

b. Install the pad spring, shims and pads. 

c. Install the support bolt and remount the 

caliper on the brackets (rear brake). 

d. Install the caliper assembly on the front 

fork (front brake). 

Support bolt (caliper cylinder) torque: 

1.8 m-kg (13.0 ft-Ib) 

Support bolt (caliper bracket) torque: 

4.5 m-kg (32.5 ft-Ib) 



3. Attach the brake hoses (front and rear). 

Brake hose torque: 

2.6 m-kg (18.8 ft-Ib) 

4. Master cylinder reassembly 

Front 

Adjusting screw 

Brake lever 

Lever cover 

Rear ® 
Reservoir cap {DD 

Diaphragm 
bushing 

Gasket 

Bleed u Bu 
A 

(|
 

J 

H
A

L
S

 
@

 @
 
<

«
 

| 
| 
| 
| 

| 
Cylinder kit — 

| 
| 
| 
| 
L 

Boot 

Reassemble master cylinder as shown 

in illustration. 

Brake hose torque: (all brake union bolts) 

2.6 m-kg (18.8 ft-Ib) 

5. Brake disc assembly 

If the brake disc has been removed from 

the hub or is loose, tighten the bolts. 

Use new locking washers and bend over 

the locking tabs after the bolts are 

tightened. 

Disc bolt torque: 

2.0 m-kg (14.5 ft-Ib) 

6. Air bleeding 
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. Add proper brake fluid to the reservoir. 

Install the diaphragm, being careful not 

to spill or overflow the reservoir. 

. Connect the clear plastic tube of 4.5 

mm (3/16 in) inside diameter tightly to 

the caliper bleed screw. Put the other 

end of the tube into a container. 



c. Slowly apply the brake lever or pedal 

several times. Pull in lever (push down 

pedal). Hold lever or pedal in “on” posi- 

tion. Loosen bleed screw. Allow the 

pedal or lever to travel slowly toward its 

limit. When the limit is reached, tighten 

bleed screw. Then release lever (or ped- 

al). 

d. Repeat step "'c” procedure until all air 

bubbles are removed from system. 

NOTE: 

If bleeding is difficult, it may be necessary to 

let the brake fluid system stabilize for a few 

hours. Repeat the bleeding procedure when 

the tiny bubbles in the system settle out. 

WHEELS, TIRES, TUBES 

A. Wheel Inspection 

Wheels should be inspected frequently. 

Wheel run-out and balancing is discussed in 

Chapter 5-1. In addition, wheels must be 

carefully inspected for small cracks, bends or 

warpage. Any wheel damaged or beyond 

specified limits should be replaced. Do not 

attempt to straighten a bent wheel. 

B. Tire, Tube Removal 

1. Remove the valve cap, valve core and 

valve stem lock nut. 

2. When all air is out of the tube, separate 

the tire bead from the rim (both sides) 

by stepping on the tire with your foot. 

3. Use two (2) wide, flat tire irons with 
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rounded edges to work the tire bead 

over the edge of the rim, starting 180° 

opposite the tube stem. Be careful not 

to pinch the tube as you do this. 

Be careful also not to damage the alu- 

minum wheel rim or the tire bead. Use 

of Yamaha Tire Lubricant is recom- 

mended. 

4. After you have worked one side of the 

tire completely off the rim, slip the tube 

out. Be very careful not to damage the 

stem while pushing it back out of the 

rim hole. 

NOTE: 

If you are changing the tire itself, then finish 

the removal by working the second bead off 

the rim using the same procedure as in 

No. 3 above. 

C. Installation 

Reinstall the tire and tube by reversing the 

disassembly procedure. After the tube has 

been installed, but before the tire has been 

completely slipped onto the rim, put a small 

amount of air into the tube. This removes any 

creases that might exist. Release the air and 

continue with reassembly. After the tire has 

been completely slipped onto the rim, make 

sure the stem comes out of the hole in the 

rim at a right angle to the rim. Finally, inflate 

the tire. 

Front Rear 

Cold tire pressure 

Up to 90 kg (198 Ib) 1.8 kg/cm? 2.0 kg/cm? 
load (26 psi) (28 psi) 

90 kg (198 Ib) load ~ 2.0 kg/cm? 2.5 kg/cm? 

153 kg (337 Ib) load (28 psi) (36 psi) 

153 kg (337 Ib) load ~ N ä 

217 kg (478 Ib) load 2 a = BR 
(Maximum load) PM, en 

2.6 kg/cm? 2.8 kg/cm? 
High d oN Pa HAN (36 psi) (40 psi) 

NOTE: 

Make sure the wheel is balanced every time 

the tire is replaced. (Refer to Front Wheel In- 

spection.) 



FRONT FORKS 

Bolt cover I) 

Gap bolt I 

Capbolt ring —S, 

Cap bolt washer SI, 

S L/ Cover upper guide 

. / / 

Under bracket 

Inner tube 

(7 Spindle taper 
II Srap ring 

Oil seal washer 

Outer fork 

Cylinder comp 
Drain plug gasket 

Drain scraw 
Rebound spring 

& Axle holder 
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A. 

1, 

Removal and Disassembly 

Disconnect the speedometer cable. Dis- 

connect the brake calipers and remove 

the front wheel. Place a wooden wedge 

or other object into the caliper reassem- 

blies to keep the brake pads from falling 

out. Remove the front fender. 

Remove fork tube cap spring seats, spr- 

ings, and oil drain screws. Drain fork oil. 

Loosen the pinch bolt on the steering 

stem and the two pinch bolts crown and 

remove fork. 

Remove the Allen bolt from the bottom 

of the fork assembly. Pull the inner tube 

out of the outer tube. 

To remove the fork seal, pull off the dust 

cover. Remove the spring clip over the 

oil seal. Pry out the oil seal, being very 

careful to not damage the fork tube sur- 

faces. 

Inspection 

Examine fork inner tube for scratches 

and straightness. If the tube is 

scratched severely or bent, it should be 

replaced. 
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2. Check the seal outer seat. If leakage is 

from this area, replace the seal. If this 

does not care the leakage, replace the 

outer tube. 

Check the outer tube for dents. If any 

dent causes the inner tube to “hang up” 

during operation, the outer tube should 

be replaced. 

4. Check the free length of the springs. 

[ Fork spring free length: 

503.5 mm (19.82 in) 

5. Check the "O-ring” on the cap bolt. If 

C. 

1. 

NOTE: 

damaged, replace the "O-ring”. 

Assembly 

Make sure all components are clean be- 

fore assembly. Always install a new fork 

seal. Do not re-use a seal. 

. Apply oil to the fork seal and install the 

seal spacer and seal by pressing in with 

a large socket. Install the retaining clip. 

Install the inner tube into the outer tube. 

Install dust cover. Install and tighten 

Allen bolt and washer. The assembly 

procedure is the reverse of the disas- 

sembly procedure. 

When installing the fork springs, the greater 

pitch should be at the bottom. The main fork 

spring has a small coil diameter at the bot- 

tom. 

Small End =——- Bottom 



STEERING HEAD 

Grommet 

Handle crown 

A 

Ring nut N ’ Handle upper 
Cover hoider 

Tapered roller bedring 

FA 

Plüg | 

u, 

A. Adjustment 4.- Remove the steering crown. 

(See Chapter 2 for Steering Head Adjust- 5. Remove'the töp fitting nut (ring nut). 

ment.) ; 

B. Removal 

1. ‚Remove the front wheel, front forks and 

handle bars. 

2. Remove the front brake pipe junction. 

3. Loosen the äteering stem {upper 

bracket) pinch bolt. Remove the stem 

bolt and washer. 

6. Support the "steering stem” (under- 

bracket) and remove the bottom fitting 

nut (ring nut). 

7. Remove the bearings. 
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C. 

1. 

2. 

Inspection 

Wash the bearings in solvent. 

Inspect the bearings for pitting or other 

damage. Replace the bearings if pitted 

ör damaged, Replace the races when 

bearings are replaced. 

Clean and inspect the bearing races. If 

races are damäged, replaces the and 

bearings. 

Install the bearings in the races. Spin 

the bearings by hand. If the bearings 

hand up-or are not smooth in their oper- 

ation in the races, replace bearings and 

races. 
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D. Reassembly 

1. 

2. 

Greäse the bearings and races. with 

wheel bearing grease: 

Install the steering stem {underbracket) 

and bearings. 

Install the bottom fitting nut. Tighten it 

to approximätely 1.0 ~ 1.2 m-kg (7.2 

8,7 ft-lb). Do not over-tighten it. 

Tighten the top fitting nut. 

Continue reassembiy in the reverse of 

assembly order. 

When assembly is complete, check the 

steering stern by turning it from lock to 

löck. If there is any binding or looseness, 

readjust the steering stem tightness. 

Pinch.bolt torque: 

Steering stem bolt torque: 
2.0 m-kg {14.5 ft-Ib) 

8.5 m-kg {61.5 ft-!b) 



SWING ARM 

> q @ 

Rear swing arm 
N 

s 

/ 
Oil seal 

Tapered roller 

bearing 

Pivot shaft 

Lock nut 

Cover 

A. Inspection move - smoothly, without -tighiness, 

1: Free play inspection binding or rough spots-that could in- 

Remove the rear wheel and both shock dicate damaged bearings. 

absorbers. Grasp the ‘swing arm and 

try tomove -it from side to side as 

shown. There should be no noticeable 

side play. 

B. Adjustment 

1. Remove the pivot shaft caps from the 

left and right sides ofo the swing arm, 

2. The swing .arm is mounted on tapered 

bearings. Move the swing arm up and 

down as shown. The swing arm should 
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1. Pivot shaft cap 

2. Measure the ‘gap between. the frame 

and the swing arm on the left and right 

sides. There should be no more than 

1.6 mm (0.062 in) difference between 

the left and right gaps. 

NOTE: 

It may be eäsier'to inspect the gaps with the 

rear wheel römoved; however, such removal 

is not necessary. 

Swing arm 

L&ss than 1.6 mm (0.062 in) difference 

between A and B gaps. 

3.. If the left and right gaps differ by more 

than the limit (1.6 mm} adjust as fol- 

lows: 

a. Loosen both the eft and right pivot 

shafts lock nuts: 
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b. Loosen the pivot shaft on the side of the 

greater swing arm/främe gap. Loosen 

only slightly {counterclockwise, approxi- 

mately one-half tum). After Toosening, 

tighten the opposite pivot shaft (clock- 

wise) to 0.5 — 0.6 m-kg {43 ~ 52 

in-!b). 

c.-Measure the gap ‘again between the 

frame and the swing arm. If the left and 

right gaps are not within 1.6 mm (0.062 

in} of each’ other, repeat step (b}, 

b. When the left and right gaps are ad- 

justed properly, tighten the pivot shaft 

lock nut. 

NOTE: 

Do not allow the pivot shaft to turn while 

tightening the lock nut. 

Pivot shaft lock nut torque: 

10 m-kg 172.3 ft-Ib) 

C. Removal 

1. -Remove the middle gear flange holding 

bolt. 

2. Remöve the rear wheel and shock ab- 

sorbers, Remove the ‘rear brake as- 

sembly. 

Remove the final gear assembly. 

Install the drive shaft puller attachment 

(speciäl tool) on the slide hammer {spe- 

cial tool). Insert the 2 arms of the puller 

into the mouth of drive shaft housing. 

Tighten the 2 arms around the toothed 

flange of the drive shaft. Use the slide 

weight to pull the drive shaft out of the 

universal joint. Remove the drive shaft 

from the housing: 

P
w

 



Slide hammer - - 

o ’ | 

Be jr A L § I 0, Drive shaft 
7 

ol —J 
e 

Drive shaft housing Drive shaft puller 
(Swing arm) 

5. Remove the swing arm pivot caps, the 

pivot shafts and the swing arm. 

D. Inspection and Lubrication 

1. Remove the oil seals and the bearings. 

Inspect the bearings for pitting or other 

damage. Make sure that the bearings 

roll freely. If a bearing is damaged, both 

bearings and both sets of inner and ou- 

ter bearing races should be replaced. 

—CAUTION: 

bearings dry. ‘causes damage to the 

NOTE: 

When installing new bearings, grease liberal- 

Iy with lithium base, waterproof wheel bear- 

ing grease. 

2. Always replace the grease seals when 

bearings are removed. 

3. Examine the rubber boot for damage. 

Replace if damaged. 
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E. Installation 

Installation of the swing arm can be 

accomplished by reversing the removal pro- 

cedure. Observe adjustment procedures for 

obtaining equal frame/swing arm spacing. 

REAR SHOCK ABSORBER 

A. Removal 

1. Remove one (1) rear shock absorber at 

a time, inspect and reinstall before re- 

moving the other. 

B. Inspection 

1. Check the rod. If it is bent or damaged, 

replace the shock absorber. 

2. Check for oil leakage. If oil leakage is 

evident, replace the shock absorber. 

3. Operate shock absorber rod to check 

damping. There should be no noticeable 

damping as the shock extends. 

4. Install the shock absorber 

machine. 

on the 

Upper (right and left side): 

3.2 m-kg (23.1 ft-Ib) 

Bottom (right side): 4.2 m-kg (30.4 ft-Ib) 

Bottom (left side): 3.2 m-kg (23.1 ft-Ib) 

CABLES AND FITTINGS 

A. Cable Maintenance 

NOTE: 

See Maintenance and Lubrication intervals 

charts. Cable maintenance is primarily con- 

cerned with preventing deterioration through 

rust and weathering and providing proper 

lubrication to allow the cable to move freely 



within its housing. Cable removal is straight 

forward and uncomplicated. Removal will 

not be discussed within this section. 

1. Remove the cable. 

2. Check for free movement of cable 

within its housing. If movement is 

obstructed, check for fraying or kinking 

of the cable strands. If damage is evi- 

dent, replace te cable assembly. 

3. To lubricate the cable, hold it in a ver- 

tical position. Apply lubricant to the 

uppermost end of cable. Leave it in the 

vertical position until lubricant appears 

at the bottom. Allow any excess to 

drain and reinstall the cable. 

NOTE: 

Choice of lubricant depends upon conditions 

and preferences. However, a semi-drying 

chain and cable lubricant will perform ade- 

quately under most conditions. 

B. Throttle Maintenance 

1. Remove the Phillips head screws from 

throttle housing assembly and separate 

the two halves of housing. 

2. Disconnect the cable end from the 

throttle grip assembly and remove the 

grip assembly. 

3. Wash all parts in a mild solvent and 

check all contact surfaces for burrs or 

other damage. (Also clean and inspect 

righthand end of the handlebar.) 

4. Lubricate all contact surfaces with a 

light coat of lithium soap base grease 

and reassemble. 

NOTE: 

Tighten the housing screws evenly to main- 

tain an even gap between the two halves. 

5. Check for smooth throttle operation and 

quick spring return when released and 

make certain that the housing does not 

rotate on the handlebar. 

FINAL DRIVE GEAR 

NOTE: 

This section describes external inspection 

only. See the Yamaha Shaft Drive Section 

Manual for overhaul and adjustment of the 

final drive gear. 

1. Inspect the exterior for leakage. Refer to 

the Shaft Drive Service Manual for cor- 

rection of leakage. 

2. Check the final drive gear lash as fol- 

lows: 

a. Remove the final drive gear case. 

b. Place the gear case in a vise or other 

support. 

c. Remove one nut from a final drive case 

stud bolt. Place the gear holder (special 

tool) over the ring gear surface and stud 

bolt. Tighten the holder on the gear. 

Tighten the holder to the stud bolt with 

nut. 

Gear holder 

d. Install the final gear lash measurement 

tool on the gear coupling (input side). 

Gear lash 

measurement tool 

e. Place a dial gauge and stand as shown 

to measure gear lash (movement). Gear 

lash is the measurement from gear 



engagement to gear engagement as the 

gear coupling is rotated. The measure- 

ment point on the tool is 36 mm (1.42 

in) from the surface of the gear coupling. 

f. Use the special wrench to gently rotate 

the gear coupling from engagement to 

engagement. Note the lash measure- 

ment on the dial gauge. 

Final gear lash: 

0.25 > 0.50 mm (0.010 ~ 0.020 in) 

If lash is not within tolerance, refer to 

Shaft Drive Service Manual for adjust- 

ment procedure. 

DRIVE SHAFT/JOINT 

Drive shaft 

Circlip 

Universal joint 
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A. Removal 

1. Remove the rear wheel. See CHAPTER 

5, REAR WHEEL A. Removal. 

Remove the final gear case assembly. 

3. Remove the drive shaft as shown. 

4. To remove the universal joint, it is 

necessary to remove the middle gear 

assembly or to remove the swing arm. 

Remove the universal joint assembly. 

D
 

B. Inspection 

1. Drive shaft 

Inspect the shaft splines for wear an- 

d/or damage. If excessive, replace the 

drive shaft. 

NOTE: 

When installing the drive shaft, lubricate 

splines with molybdenum disulfied grease. 

2. Universal joint 

a. There should be no noticeable play in 

the universal joint bearings. If there is 

any play in the bearing, replace the un- 

iversal joint assembly. 

b. Move the universal joint up and down 

and from side to side. The universal 

joint should move smoothly, without 

tightness, binding or rough spots that 

could indicate damaged bearings. If 

damaged, replace the universal joint 

assembly. 



C. Reinstallation 

When installing the drive shaft and the un- 

iversal joint, reverse the removal procedure. 

Note the following points: 

1. Lubricate the shaft splines with mol- 

ybdenum disulfied grease. 

2. Before installing the final gear case, 

clean the mating surfaces with solvent 

and apply Yamaha Bond No. 4 as 

shown. 

Apply Yamaha Bond No. 4 

Final gear case tightening torque: 

4.2 m-kg (30.4 ft-Ib) 

Universal joint tightening torque: 

4.4 m-kg (31.8 ft-Ib) 
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CHAPTER 6. ELECTRICAL 

Starting System 

Circuit Diagram page 6-3 

Starter Motor page 6-3 

Starter Relay Switch 

page 6-5 

Ignition System 

Circuit Diagram page 6-8 

TCI Description page 6-8 

Spark Plug page 6-14 

Governor page 6-12 

Fuel Gauge 

Circuit Diagram page 6-14 

page 6-15 

Troubleshooting/Inspection 

page 6-15 

Description 

Tachometer 

Circuit Diagram page 6-16 

page 6-16 

Troubleshooting/Inspection 

page 6-16 

Description 

Battery 

Description 

Charging 

page 6-22 

page 6-23 

Charging System 

Circuit Diagram 

A.C. Generator 

Rectifier/Regulator 

page 6-5 

page 6-5 

page 6-6 

Lighting/Signal Systems 

Lighting Tests page 6-18 

Reserve Lighting System page 6-18 

Self-Canceling Flasher System page 6-20 

Switches page 6-22 

Special Tools 

1. Pocket tester P/No. 90890-03104 

2. Electro tester P/No. 90890-030211 
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ELECTRICAL COMPONENTS 
Wire hafness 

. Batter 
Ignition Soll Y 

Emergeney shutäff switch 

Mainswitch 

N TM 

YARIINT Flasher cancelling unit y. Ss 
4 Reserve lighting unit TM 

L 

IRA 

en 

Aukiliary’D.C. terminal 

a ) 

£ 

{ Starter relay switch 
Ö Lo ee 

Öl! pressure switch N EB & : 
Neutral switch | Rear brake switch = 

w 

Headlight relay 

Ballast resistör 

Flasher relay 
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ELECTRIC STARTING SYSTEM 

A. Circuit Diagram 

To ignitor unit 

R/Y Relay switch 

Starter motor 

7777 

nu ui 

stop 

switch 

o
d

 

Starter switch 

77 

: Fuse (10A) Fuse {20A} 

Engine Main switch 

i 

i 
Battery; 

B. Starter Motor 

1. Removal: (see Chapter 3. Engine Disdassembly} 

Cirelip 

Gear 

Washer 
7 

Brush spring 

Armature 

6-3 



2. Inspection and repair Insulation check 

a. Check the outer surface of the com- 

mutator. If its surface is dirty, clean with 

No. 600 grit sand paper. 

b. The mica insulation between commuta- 

tor segments should be 0.5 ~ 0.8 mm 

(0.02 ~ 0.03 in) below the segment 

level. If not, scrape to proper limits with 

appropriately shaped tool. (A hack saw 

blade can be ground to fit.) 

NOTE: 

Mica insulation of commutator must be un- 

dercut to ensure proper operation of com- 

mutator. ) 

Insulation check 

c. The starter's armature and field coil 

should be checked with an ohm meter 

for insulation breakdown (shorting to 

each other or to ground) and for con- 

tinuity. Reference figures are given be- 

low. 
d. Check the front and rear cover bearings 

for damage. If damaged, the starter 

assembly must be replaced. 

A 

Coil resistance: 

Armature coil; 0.0079 (20°C) 

Field coil; 0.010 (20°C) 

Continuity check 4 

\ a 

e. Check brush length. Replace brush if at, 

or near, limits. 
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Minimum brush length: | 
5.5 mim (0.22 in) | 

f. Check brush spring pressure. Compare 

it with ‘a new spring. Replace the old 

spring if it is weak. 

©. Starter Relay Switch 

1... Inspection 

a. Disconnect starter relay leads at the re- 

lay. 

b. Connect pocket tester leads to the relay 

terminals {ohms x 1 scale). 

e. Turn ignition t6 “ON” position. and 

engine stop switch to "RUN” 

d. Push the starter button. The relay 

should click once and the scale should 

read zero does not read zero, the relay 

müst be replaced. 

1.. Battery lead wire (-+ ) 

2. ‚Starter motor lead wire 

e.. if the relay does not click, ‚check the 

wires from the starter button and from 

the battery (red/white, blue/white). Turn 

the ignition off, Use (ohmsX 1) scale on 

tester. -The resistance between these 

wires shöuld be no more than 3.5 ohms. 

If there is more resistance, the relay 

should be replaced. 
6-5 

CHARGING SYSTEM 

A... Circuit Diagram 

IC Voltage Regulator with Rectifier 

B 2 White 

Green o Q‘: a Main switch 

Black - o a Free | | White 
Free 4 Fuse 

| ! Battery 
Brown | ) 

} Stator coil 

i 

T 

A
 
S

E
R

 

3
 

3
 

£ 

/ AL generator 

B: A.C. Generator 

1. Checking method. 

a. Connect D.C. voltmeter to the battery 

terminals. 

b. Start engine, 

c. Accelerate engine "to approximately 

2,000 rpm or more and check generat- 

ed voltage. 

Generated voltage: 14.5 + 0.3V 

1422148V, 

/] 
e 7 

1. Battery 



d. If the indicated voltage cannot be re- mechanical voltage regulators. If the follow- 

ached, then perform the tests in step 2. ing inspection reveals that the regulator is 

faulty, it cannot be adjusted and must be re- 

CAUTION: — 1 placed. 

1. Checking IC Voltage Regulator 

a. Remove the seat and the fuel tank. (See 

page 3-2) 

b. Remove the left side cover. 

c. Measure the specific gravity of the bat- 

tery fluid. If it is less than 1.26, remove 

the battery and recharge until it is more 

than 1.26. (See page 6-22 for charging 

procedures) 

2.Resistance test of field coil and stator coil. 

Check the resistance between terminals. 

If resistance is out of specification, coil 

is broken. Check the coil connections. If W 
the coil connections are good, then the 

coil is broken inside and it should be re- 

placed. 

Field coil resistance: (Green-Brown) 

3.50 + 10% at 20°C (68°F) 

Stator coil resistance: 

0.40 + 10% at 20°C (68°F) 

Field coil : 35 2 

Stator coil :0.4 2 

1. Hydrometer 2. Reading 

d. Check the battery terminals and 

couplers for looseness. 

= e. Connect two Yamaha pocket testers to 

e“ the regulator coupler as illustrated. 

V} Vi 

C. Voltage Regulator 

The IC Voltage Regulator is a small and, o 

normally,very reliable component. Due to its BE GE NN 4 
construction, it is lightweight and free from Gy Black ———— 
the wear and misadjustment associated with F Green~ V2 X 

1. Voltage regulator 
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f. Turn the main switch on. Make sure 

that V; is less than 1.8V. 

NOTE: 

Do not turn on lights or signals. 

g. Make sure that V, gradually ingreases 

up to 9 ~ 11V when the engine is 

started and its revolutions go up. 

v 

14.8 
145 
14.2 

i 
Vi ' 

@ 1 
& 
g ' 

2 i 

° ] 
> ) 

! \Z) 
1 

| 

18} . 
0 L 

Approx. 2,000 r/min 

Engıne revolutions 

h. Make sure that V, maintains the level of 

14.2 ~ 14.8V even when engine revo- 

lutions increase. 

i. If these levels are not maintained, the 

regulator is defecttive and must be re- 

placed. 

2. Checking the silicon rectifier 

a. Check the silicon rectifier as specified 

using the yamaha pocket tester. 

B, Red B: Brown 

Rectifier 

IC Regulator 

N 3! 
F G:Black 

Green 
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o o 

B, Red 

(Free) 

F Green G:Black 

\ 7 Gy Black 

/ u W White 

B: Brown 

V White 

U White 

Pocket test EB - 

connecting point eplace eplace 

?I‘:;.::? (+) 2 pen Good | (element | (element 
= horted) | opened (red) | (black) ee | opsivel) 

D B u o o x 

! u B, x [e) x 

D. B, v [¢] [e) x 
! v Bı x [e) x 

o Bı w ° o° x 

o w B, x o x 

D. B, B, [e) [e) x 
! B B, x o x 

D U Gy o o x 

’ Gi U x o x 

D v G, [e] o x 

‘ G v x o x 

D w G ° o x 

! G, w x o % 

D 8, G [6) o x 
i Gy Ba x [e) x 

O : Continuty 

x : Discontinuty (oo) 

b. Even if only one of the elements is 

broken, replace the entire assembly. 



IGNITION SYSTEM 

A. Circuit Diagram 

Toénginé stop switch Starter relay 

m | 

To battery = 3 53 

i 
To starter 

mator 

Ballast resistor 

I Spark plug | 
No.t X 

A
N

 

e
t
 

Pick-up coll 

Relustor 

©
 

No.2 

n
n

 
e

 
d

e
 

TM . 1 

& 
Q) 

Emergency 

shutoff 

switch 

Tt 

To starter 

switch 

B. Description 

This model is equipped with a battery oper- 

ated, fully transistorized breäkerless ignition 

system that incorporates a balläst resistor for 

the ignition coils. 

By using magnetic pick-up coils the need for 

contact breaker points is eliminated. This 

adds to the dependability of the system by 

eliminating frequent cleaning 'änd adjust- 

ment of points and ignition timing. The TCI 

unit incorporates 3 bypass circuit to bypass 

the primary coil 'ballast resistor when the 

starter is -activated, - allowing . voltage 
{unresisted) to operate the coils. 

This provides easier cold starting. 

The TCI unit also incorporates a protective 

circuit for the ignition coils. If the ignition 

switch isturned on and the crankshaft is not 

turned, Ihe protective circuit stops current 

flow to the primary coils within a few second, 

When the crankshaft is turned ‘over 180°, 

the- current is turned on again by -signals 

generated by the pick-up coils, 

6-8 

C. Operation 

The TCI functions ori the same principle as a 

conventional DC ignition system with the ex- 

ception of using magnetic pick-up coils and a 

transistör control box {TCI} in place of con- 

tact -breaker points. The ballast resistor is 

used to drop the voltage and current to the 

coils during normal operation, after stärting. 

1. The pick-up coils produce a small cur- 

rent signal when the reluctor (projection 

on the governor assembly) passes by. 

When the reluctor passes the number 1 

pick-up coil, this current is sent to the 

ignitor unit which amplifies this signal 

and stops current flow through the igni- 

tion coil of No.1 and No. 4 cylinders, 

producing a spark. 

At the same time, a distributor circuit in 

the ignitor unit "turns on” the current 

flow through the No. 2 and No. 3 igni- 

tion coll, 



+12V 

T.C.l t T = = nu Ignition coil No. 1 7 
Pick-up, = ‘ 

coil No | A ef 7 T 
N | ) ”j L 51 

' = AN 
Reluctor Ballast TI2Y 

| resistor 

U] < JEl 
/ Fre 

Pick-up I 

coil No. 2 A Ignition coil No. 2 

a ii 

Starter switch 

To emergency 

shutoff switch 

2. When the governor assembly inductor NOTE: 

passes by the No. 2 pick-up coil, it stops Even though two spark plugs fire at the same 
currrent flow in the cylinders No. 2 and time only one cylinder is on compression 
No. 3 ignition coil, producing a ‚spark stroke at a time. The other cylinder is on the 
and turning current flow on in cylinders exhaust stroke and the spark in that cylinder 
No. 1 and No. 4 ignition coil. This cycle has no effect 

is completed with every revolution of 

the crankshaft. 

+ 12V _ _ 

Ignition coil No. 1 

Pick-up ze \ 
= ls 

coil No. 1 u h T 

N | | 7 

In au 

a — 

Reluctor ver 12V 

Pick-u 
coil Noj2 

T2 

Starter switch 

To emergency 

shutoff switch 

Ignition coil No. 2 & 
i 

L3 

resistor 
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Check entire ignition 

for connections 

4 

OK 

4 

Poor Correct 

connection 

Check battery for 

voltage and 

specific gravity 

Low voltage & | Recharge 

specific gravity | battery 

D. Troubleshooting/Inspection 

1. The entire ignition system can be ar 

checked for misfire and weak spark us- 

ing the Electro Tester. If the ighitlo Check fuse and fuse Weak connection| Correct connection 
system will fire across a sufficient gap, connections or open circuit | or replace fuse 
the engine ignition system can be con- fi 

sidered good. If not, proceed with in- oK 

dividual component tests until the pro- L 

blem is found. Check for voltage at Low or no Check connection 
both ignition coils voltage of ballast resistor | 

terminals. | 

Check ballast 

resistor. 1.60 + 
Electro tester 

- 4 

\ —h Plug wire from coil un _— | 
\ 

O @) o 
© N 

Check resistance of If other than Replace 

S; ignition coils specified ignition coil 
(primary and 

xt secondary) 
Primary: 1.50 + 

et „EIS 10% at 20°C 
Spark Blog Secondary: 15 Kl + 

20% at 20°C 

a. Warm up engine thoroughly so that all OK 

electrical components are at operating 

temperature. Check pick-up If other than Replace 
P coils for resistance. specified pick-up coil 

b. Stop the engine and connect the tester (Ss "NOTEN er 

as shown. Pick-up coil 

c. Start the engine and increase the spark EBEN 
gap until misfire occurs. (Test at various s 

rpm between idle and red line.) EN 

Mirimum spark gap: 6mm (0 24 in) Check operation of Faulty Replace 
= o emergency shutoff switch 

switch 

) (see page 6-12) 

oK 

4 

Check TCI unit 

2. If the ignition system should become (see page 6-11) 

inoperative, the following troubleshoot- 

ing aids will be useful. 
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Replace unit if 

necessary 



NOTE: 

Unplug the 4-prong connector from the TCI 
unit and check resistance. 

White/Red to White/Green: 

No. 1 pick-up coil..................... 720Q + 20% 
Yellow/Green to Yellow/Red: 

No. 2 pick-up coil..................... 720Q + 20% 

3. TCl unit voltage checks 

With all components in the ignition sys- 

tem connected, the following tests may 

be made to verify the condition of the 

unit. 

a. Remove the seat. 

b. Turn the ignition switch to “ON”. 

c. Check for the voltage at the unit ter- 

minals. Use a pocket tester with DC 

20V scale. 

1) Gray to ground — 12 volts 

2) White/Red to ground — 12 volts 

3) Black/White to ground — 6 volts 

4) Orange to ground — 12 volts 

5) Red/White to ground — 12 volts 

— Free 

r Yellow/ Black/White Yellow/Green 

White/Red Yellow/Red 
Grey 

a 

SSooo Ei 
PO = = 

White/Red 
Orange 

RedzYellow - White/Green 
Red/White 

Black 

d. Check the resistance of Black to ground 

with “ohms x 1” scale. It should show 

ON resistance. 

e. If the test results match the specifica- 
tions but the ignition system is still ino- 
perative, replace the TCI unit. 

4. Ignition coil 

a. Coil spark gap test. 

1) Remove the fuel tank and disconnect 

the ignition coil from wire harness and 

spark plugs. 

2) Connect the Electro Tester as shown. 

1.G. coil 

3) Connect fully charged battery to tester. 

4) Turn on spark gap switch and the in- 

crease gap to maximum unless misfire 

occurs first. 

Minimum spark gap: 6 mm (0.24 in) 

b. Direct current resistance test. Use a 

pocket tester or equivalent ohmmeter to 

determine resistance and continuity of 

primary and secondary coil windings. 



Standard values: 

Primary coil resistance: 

1.50 + .10% at20°C 

Secondary coil resistance: 

15:0 + 20% at 20°C 

Primary coll check 

Secondary coll check 

5. Emergency shutoff switch 

The emergency 'shütoff switch is a 

mechänical switch and mounted under 

the fuel tank. This switch will 'shut off 

the ignition system if for any reason the 

motorcycle reaches a learı angle of 60 

degrees or more from vertical. 

ä..Removal 

1) Remöve the seat and the fuel tank: 

2) Disconnect the lead wires from the wire 

harness and pull out- the switch 

assembiy from the frame. 
Pa 

1. ‚Emergency shutoffswitch - .2. Switch lead wires 
6:12 

b. Inspection 

1) Connect the pocket tester leads as 

shown: 

2) The tester {with ohms x 100 scale) nee- 

die should show infinity los) when the 

switch is positioned vertically as shown: 

Replace the switch if it shows ON. 

Pocket tesier 

en 

© IR 
37 

Ir 

3) Thetester {with ohms X 100 scale) nee- 

die should swing to ON when the switch 

is leaned about 60 degrees or more to 

either left or right from the vertical pös- 

ition: 

Repläce the switch if it shows infinite 

resistance {oo}. 

6. . Governor assembly 

a. Removal 

See Chapter 3 Engine Disassembly. 

b. Inspection {Centrifugal advance)’ 

NOTE: 

Refer to Chapter 2, Periodic Inspection and 

Adjustment for farther informations. 

1) Both weights must pivöt smoothly or 

ignition advance will not occur at the 

proper rpm, nor will it advance to its 



fullest extent. On occasion, mol- c. Inspection (Vacuum advance) 
ybdenum disulfide grease must be 1) Check the base plate bearing in the pick- 
applied sparingly to the weight pivot up coil assembly for smooth rotation. 
Pins. Replace the pick-up coil assembly if 

damaged. 

1. Apply a molybdenum disulfide grease 

2) Check the operation of the reluctor on 

the governor shaft. It must rotate 2) Connect the hand operated vacuum 
smoothly. pump (with vacuum gauge) to the va- 

cuum advancer and check the operation 

of vacuum advancer. It should be fully 

advanced at 150 mm Hg (5.9 in Hg). 

Replace the pick-up coil assembly if 

damaged. 

| VACUUM ADVANCE CHECK 

150 mmHg (5.9 inHg) 

Vacuum gauge 

——= to vacuum pump! 

EEE [ 
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7. Spark plug 

The life-of a spark plug and its discolor- 

ing vary accörding to the habits of the 

rider. At each periodic inspection, re: 

place burned Or fouled plugs with new 

ones of the specified type. It is actually 

economical to install new plugs often 

since it will tend to keep the engine in 

good condition And prevent excessive 

fuel consumption. 

a. Inspection 

1) Inspect and clean the spark plug every 

3,200 km (2,000 mi). 

just the electrode gap to the specifica- 

tion: 

‚Installation 

Be sure ‘to use the proper reach, type 

and electrode gap plugis) as a replace- 

ment to avoid overheating, fouling or 

piston damage. 

Type: 

BPBES (NGK) or N-8Y (Champion) 

Electrode gap: 

0.7 ~ 0.8 mm (0.028 — 0.031 in} 

Tightening torque: 

2.0 m-kg (14.5 ft-Ib) 2) Clean the electrodes of carbon and ad- 

FUEL GAUGE 

A.- Circuit Diagram 

Br 12V DC 
Voltage regulator To fuse box 

{Signal 20A) 

v 

pe | VB 

Fuel tank unit 

s ANVIMA N , 

Fuel level gauge 

77777 IR 
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B. Description 

The fuel level indicator (fuel gauge) is an 
electrically operated gauge located in. the 
tachometer housing. This -gauge registers 
fuel level inthe tank when the ignition key is 
inthe ’ON” position. 

C. Troubleshooting/Inspection 

1. if. the fuel gauge should become ino- 

perative, the following troubleshooting 

steps will be useful. 

a. Remove the headlight rim. 

b. Turm the ignition switch "to the "ON” 

position: 

ce. Inside the headlight shell, use a pocket 

tester to check the multiple connector 

going to the tachometer housing. Set 

the meter selectorto the "DC 20V” pos- 

tion. 

Brown to ground Less than check battery 

should show specified voltage. 

12 völts Recharge battery 

if necessary, 

i 
i 

-
 

YES 

i 

Green to ground Less than Replace fuel 

should show or more than meter regulator 

7 volts specified 

4 

YES 

+ 

Disconneet fuel tank Less than Weak sonnection 
sending unit lsad specified or open circuitin 

wires at rear of fuel gauge 

the fuel tank. circuit between 

Green wire in connectors in 

wirs harness headlight shell 

should show and fuel tank, 

7 vohs 

i 

YES 

4 

Check fual tank DK Replace fuel 

sending unit gauge assembly 

(see next step for 

unit checking 

procedures} 

2.. Fuel tank sending unit check 

Use a pocket tester {with ohm X 1 scale) 

for this check: 

a. Remöve the sending unit from the fuel 

tarık, 

b. Connect the pocket tester leads across 

the green wire and the black wire of the 

sending unit.“ The meter ‘should show 

the following | resistances at the 

specified fuel level, If not, replace, 

FUELTANKSENDING UNIT CHECK 

154,9 mm 

{6.10 in} 

| N 
733 mm\ 
{2.89 in) 1 

U 

Full: 8~ 100 

1/2:28.5 - 38.50 

Empty: 75 ~ 850 
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TACHOMETER 

A. Circuit Diagram 

EEE 

! A.C.Gstator coil : W 
| ; 

i 

! ! 
i ¢ 

N | 

[ j 
| 1 
! | 
t 1 

i 
[ { 

! | 
| i 
¥ 5 

i 
I : w 

! 

nad 

W 

Ww 

am TVAC 

u TB Br. 12V DE, To fuse box 
B {Signal 204} 

| 

B. Description Connect tester Less than Waak connection 
This "model. has been equipped -with an 

electric tachometer. This tachometer receiv- 

es its impulses from one of the stator leads 

of the alternator, 

C. Troubleshooting/Inspection 

1. If the tachometer should become ino- 

perative, the following troubleshooting 

steps will be useful. 

a. Remove the headlight rim: 

b. Turn the ignition switch "to the "ON” 

position. 

c. Inside the headlight shell disconnect the 

tachometer leads from the main har- 

ness..Use a pocket tester to check and 

set the meter selector to the "DC 20V” 

position. 
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igads between 

white and black 

wires from main 

harness Meter 

shouldshow 57 

volts A.C. with 

engine running 

i 

YES 

i 

specified 

ar no voltage 

or open Circuit 

between ACG 

and main 

harnass 

Brown to black 

{ground} should 

show battery 

voltage {12V} 

| 
YES 

i 

Replace tachometer 

assembiy 

Less than 

12 volts 

arno voltage 

Weak connection 

or open circuit 

between fuse 

and main 

harness 



LIGHTING AND SIGNAL SYSTEMS 

A. Circuit Diagram 
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B. Lighting Tests and Checks 

The battery provides power for operation of 

the headlight, running light, horn, taillight, 

brakelight, neutral light, and flasher light. If 

none of the above operates, always check 

battery voltage before proceeding further. 

Low battery voltage indicates either a faulty 

battery, low battery water, or a defective 

charging system. See page 6-5 “CHARGING 

SYSTEM” for checks of battery and charg- 

ing system. Also check fuse condition. Re- 

place any open” fuses. There are individual 

fuses for various circuits (see complete 

Circuit Diagram). 

1. Horn does not work: 

a. Check for 12V on brown wire to horn. 

b. Check for good grounding of horn (pink 

wire) when horn button is pressed. 

2. Brake light does not work: 

a. Check bulb. 

b. Check for 12V on yellow wire to brake 

light. 

c. Check for 12V on brown wire to each 

brake light switch (front brake and rear 

brake switches). 

3. Taillight does not work: 

a. Check bulb. 

b. Check for 12V on blue wire. 

c. Check for ground on black wire to 

tail/brake light assembly. 

4. Flasher light(s) do not work: 

a. Check bulb. 

b. Right circuit: 

1) Check for 12V on dark green wire to 

light. 

2) Check for ground on black wire to light 

assembly. 

c. Left circuit: 

1) Check for 12V on dark brown wire to 

light. 

2) Check for ground on black wire to light 

assembly. 

d. Right and left circuits do not work: 

1) Check for 12V on brown/white wire to 

flasher switch on left handlebar. 

2) Check for 12V on brown wire to flasher 

relay. 

3) Replace flasher relay. 

4) Replace flasher switch. 

e. Check flasher self-cancelling system. 

(Refer to flasher self-cancelling system.) 
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5. Neutral light does not work: 

a. Check bulb. 

b. Check for 12V on sky blue wire to 

neutral switch. 

Replace neutral switch. 

6. Oil pressure light does not work: 

a. Connect oil pressure switch (black/red 

wire) to ground. If light comes on, check 

for proper oil pressure. 

b. If oil pressure is correct, replace oil pres- 

sure switch. 

o
 

C. Reserve Lighting System 

1. Reserve lighting unit 

1. Description: 

The reserve lighting system has two 

functions: (1) it notifies the rider that 

one of the head lamp filaments is ino- 

perative, and (2) it switches current 

from the inoperative filament to the re- 

maining functional filament. 

The system is connected to the 

headlight circuit only. The reserve light- 

ing system unit is located under the fuel 

tank. 

NOTE: 

This model has been equipped with a 

headlight relay so that the headlight comes 

on automatically when the engine is started 

even with the headlight switch “OFF”. 



Headlight ] _’Heafi!igizt Reserve 
condition äilure indicator !xght{ng 

light function 

Comes on 
Normal i = 

(very dim} 

High beam Low beam 
Comes on 

faulty comeson 

Low beam High beam 
faulty Comes on comes on at 

low brilliance 

2. Troubleshooting/Inspection 

(Refer to page 6-17) 

a. Headlight does not come on when 

engine is running with handle switch off 

| Check for voltage No voltage Check AC generator 
| on“Y“ wireto ör wiring’cireuit 
| headlight relay 

i 

Voltage OK 

i 

Check for battery No voltage Check fuse "Head! 

voltage (12V) on or wiring ciréuit 

"R/Y" wire to 
headlight relay 

v 

Voltäge OK 

i 

Check for battery No voltage Reptace head- 

voltage {12V} on 

"L/B" wire 10 

light relay 

headlight relay 

b. Headlight does not function 

Check for battery No voltage Headlight switch 
voltage on "W/B" örwinng 

wire to reserve eircuits 

Voltage OK 

S 

Check for battery ] No voltage | Unit is defective | voltage orı LAY 
| wire to reserve 

gan 
L an 

4 

Voltage OK 

1 

Poor headlight 

ground, poor B 

connection at coupler 

Dimmer switch 

or wiring 

1 
[ No voltage 
| 

I 5 5 
cireuits 

or open wiring 

circuit - 

4 

Voltage OK 

4 

Check for voltage at 

headlight connectors 

{High and low beam} 
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c..Head’.indicator bulb does not glow 

check for battery 

voltage on "Lg” wire 

to reserve unit 

$ 

Yaltäge OK 

i 

Indicator bulb or ® 

connections are bad 

No voltage Reserve lighting 

unit is defective 

d. High beam does not light when low 

beam is defective 

Check for battery 

voltage on "L/G’" 

wire to raserve unit 

{ 

Voltage OK 

+ 

No voltage Reserve unit 

is defective 

switch terminal la) 

Check for battery 

voltage at dimmer 

4 

Voltage OK 

i 

No voltage 
I - . 
| Dimmer switch 

defective 

Check for battery 

voltage at head- 

fight high beam 

terminal {b} 

Voltage OK 

i 

Poor ground or 

poor connection 

of headlight wiring 

No voltage Üpen or poor | 
connection ba: | 
tween headlight - | 

(b} and dimmer ! 

e. Low beam does not light when -high 

beam is defective 

Check for battery No voltage Reserve unit 

voltage on "L/G" is defective 

wire to reserve unit 

ser 

voltage OK 

L 

Check for battery No voltage Dimmer switch 

voltage atdimmer is defective 

switch terminal {c} 

4 

Voltage OK 

¥ 

Check for battery No voltage Open or poor | 
voltage at head- 

light low beam 

terminal {d} 

| 

connection be- 

tween headlight 

{0} and dimmer 

switch terminal {c) 



4 

Voltage OK 

1 

Poor ground or 

poor connection of 

headlight wiring 

D. Self-Cancelling Flasher System 

1. 

1. Belf-cancelling flasher unit 

Description: 

The self-cancelling flasher system turns 

off the turn signal after a period of time 

or “distance involved in tuning or 

changing lanes. Generally, the "signal 

will cancel after either 10 secönds,-or 

150 meters (164 yards), whichever is 

greater. At very low speed, the function 

is determined by distance; at. high 

speed, it is determined by time. At low 

speed, especially - when changing 

speeds, the cancelling determination is 

a combination of both time and distance. 

Operation: 

The handle switch has three positions: 

L (left), . OFF, and R (right). The switch 

lever will return to the "OFF” position 

after being pushed to L or R, but the 

signal „will function. By pushing the 

lever in, the signal ‘may be cancelled 

manually. 

inspection 

If the .flasher ‚self-cancelling system 

should become inoperative, proceed as 

follows! 

Pull off the 6-pin connector from the 

flasher cancelling unit, and operate the 

handle „switch. If the signal -operates 

normally in L, R, and OFF, the following 

are in good condition. 

6-20 

1} Flasher unit 

2) Bulb 

3} Lighting circuit 

4) Handle switch light circuit 

IF {1) through (4) äre in good condition, 

the following may be faulty: 

1} Flasher cancelling unit. 

2) Handle switch reset circuit. 

3) Speedometer sensor circuit. 

b, Pull off the 6-pin connector from the 

flasher cancelling unit, and connect a 

tester {ohms x 100 range) across the 

white/green änd the black lead wires on 

the wire” harness side. Turn the 

speedömeter’ shaft. If the tester needie 

swing back and forth between 0 and o, 

the “speedometer sensor circuit is in 

goöd condition. If not, the sender or 

wire harness may be inoperative. 

ce. Pull-off the’ 6-pin connector from the 

flasher cancelling unit. check if there is 

continuity between the yellow/red lead 

wire ‘on the wire harness side änd the 

chassis, 

Flasher switch OFF: os 

Fiasher switch Lor R: O ohms 

If the tester needle does not swing as 

indieated above, check the handle 

switch circuit and wire harness. 

d. If no defect is found with the above 

three check-ups and the flasher cancel- 

ling system is stil} inoperative, replace 

the flasher cancelling unit. 

.e. If the signal flashes only when the 

handle’switchlever is turned to L-or R 

and it turns off immediately when.the 

handle switch lever returns to center, 

repläce the flasher cäncelling unit. 



sıyßı saysen 1ybiy 
sc, 

4O 
sayßyaaysey yay 

»- 

x
 

/
 

s
 

N 
7 

. 
\ 

U
IE

M
S

 S
[P

L
E

H
 

F-- 
- -

-
-
-
-
-
-
-
 
2

2
0

0
0

4
2

 *
 FIN 

X
 

x 
JEPU

SS 

\ 

2 
\
 

la
ja

w
o

p
a

a
d

s 

* 
B

E
R

 

] 

| Agjsı aaysı 
4 

4 
e

e
n

 
M

ag 
| 

181 
28485814 

GY7N 
nun Buyjaouen jauseyg 

B
y 

g 

x
o

g
 a

s
n

y
 o

1
 

W
I
L

S
A

S
 
U

I
H

S
V

I
4

 
9

N
I
T

I
I
3

I
N

V
I
-
4

7
3

8
 

6-21 



E. Switches 

Switches may be checked for continuity with 

a pocket tester on the “ohm x 1” position. 

1. Main switch 

Switch Wire Color 

Position R Br L 

ON 01010 

OFF | 
LOCK 

P (parking) O0 

2. Engine stop switch 

Switch Wire Color 

Position R/W R/W 

_ RUN o—o 
OFF 

3. Lighting switch (right handlebar) 

Switch Wire Color 

Position B R/Y 

ON o —O 

OFF 

4. Starter button (right handlebar) 

Button Wire Color 

Fosition uw | Ground 
PUSH © — O 

OFF 

5. Dimmer switch (left handlebar) 

Switch Wire Color 

Position Y Y G VG 

Hi 0 a8 

o—+—o0 
Lo 

6. Turn (flasher) switch (left handlebar) 

Switeh 
Wire Color 

Position Ch Br/W Dg Y/R | Ground 

L o—— a Em 

L->N 0 

N — Push 

R>N Fu we, 

R o——o L 

6-22 

7. Horn button (left handlebar) 

Button | Wire Color 

Position | P Ground 

PUSH o——o 

OFF | 

F. Battery 

This model has been equipped with a long 

life type battery; however, the battery fluid 

should be checked at least once a month or 

every 1,600 km (1,000 mi). 

. 

2. 

Checking 

If the battery shows the following de- 

fects, it should be replaced. 

The battery voltage will not rise to a 

specific value or no gassing occurs in 

any cell even after many hours of 

charging. 

Sulfation of one or more cells is in- 

dicated by the plates turning white or 

an accumulation of material in the bot- 

tom of the cell. 

. Specific gravity readings after a long 

slow charge indicate a cell to be lower 

than any others. 

Warpage or buckling of plates or insula- 

tors is evident. 

The service life of a battery is usually 2 

to 3 years, but lack of care as described 

below will shorten the life of the battery. 



®
 
o

o
 

o
 

Negligence ‘in keeping battery topped 

off with distilled water. 

Battery being left discharged. 

Over-charging with -heavy charge. 

Freezing. 

Filling with water or sulfüric acid .con- 

taining impurities. 

Improper charging voltage or current on 

new bättery. 

Battery 12V20AH 

Electroiyte Specific gravity: 1.28 

Initial charging 2.0 amp for 10 hours 

current {new battery) 

Recharging current 10 hours (or until 

specific gravityreaches 

1.28) 

Refitl fluid Distilled water (to 

maximum level line) 

Refill period Check once permönth 

{or more often, 
required) 

3. 

@
 

If the motorcycle is not to be used fora 

long time, remove the battery and have 

it stored. The following instructions 

should be observed: 

Recharge the battery periodically. 

Store the battery in a cool, dry place. 

Recharge the battery before reinstalla- 

ton. 

6-23 
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SPECIFICATIONS 
General Specifications 

Basic color 

Dimensions: 

Overall length 

Overall width 

Overall height 

Seät height 

Wheelbase 

Minimum ground clearance 

Caster Isteering head angle) 

Trail 

Macho Maroon 

2,260 mm (89.0 in) 

920 mm (36.2 in) 

1,175 mm (46.3 in) 

810 mm {31:8 in} 

1,545 mm (80:8 in) 

150 mm (5.9 in} 

29.5° 

130mm (5.12 in} 

Bare x stroke x cylinders 

Displacement 

Compression ratio 

Weight: 

Net 255 kg (562 Ib) 

Engine! 

Type D.0.H.C.; air-cooled, gasoline 
71.5mmx 68.6 mm x 4 (2.815 inx 2.701 inx 4) 

1.102 cc (67.25 cu.in) 

321 

Lubrication: 

Lubrication system Pressure lubricated, wet sump 

Manufacture, 1.0, No: 

Maximum output 

Battery type 

Battery dimensions 

Regulator/Rectifier 

Regulating voltage {No load) 

Delivery pump type Trochoid 

Carburetion: 

Manufacture Mikuni 

Type BS34l1, constant velocity 

Rated venturi size 30.3 mm (1.13 in) 

Air filter Dry foam rubber 

Ignition: 

Type Battery ignition (Full transistor ignition) 

Spark plug NGK BP-6ES, Champion N-8Y 

Charging: 

Type Three-phase, regulated alternator 

Hitachi LD120-04 

14.5V/20 Amp at 5,000 r/min 

12V 20 Amp-Hour 

91 x162 x 205 mm (3.583 x 6.378 x 8.071 in} 
Matsushita, RD1143,LC. type, full wäve 

14.5 +0.3V 

Starting Electric and kick starter 

Primary drive: 

Transmission output: 

Type, teeth, ratio 

Type HY-VO chain + Gear 

Teeth, ratio 25/25 x 58/35 = 1.657 

Clutch: Wet, multiple disc. 

Transmission: 

Type Constant mesh, 5-speed, drum shifter 

Teeth, ratio 1st 38/17 2.235 

2nd 39/24 1.625 

3rd 36/28 1.285 

4th 32/31 1.032 

5th 30/34 0.882 

Secondary drive! 

Type Shaft drive 

Spur gear, 44/47 0.936 
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Middle gear cäse: 

Type, teeth, ratio 

Final gear case: 

Type. testh, ratio 

Bevel gear, 19/18 1.056 

Bevel gear, 33/10 3.3 

Chassis! 

Frame 

Suspension: Front (type. travel} 
Rear (type, travel) 

Tires! Front 

rear 

Brakes: Front 

Rear 

Fuel tank 

Wheels: Front 

Rear 

Tubular steel double cradle 

Telescopic fork, 175 mm {6.3 in) 

Swing arm, 108 mm (4.3 in) 

3.25H19--4PR Bridgestone 

4.50H17-==4PR Bridgestone 

Dual hydraulic disc 

Single hydraulic disc 

20 lit (5.3 US gal.) Regular gasoline 

1.85 x 19 Cast Aluminum 

MT 2,50 x 17 Cast Aluminum 

Maintenance Specifications 

1. Engine 

Engine oil capacity: 

Dry 

Oil and filter change 

Oilchange 

Recommended lubricant: 

If temperature does nat go below 5°C {40°F} 

If temperature does not go above 15°C (60°F} 

Middie gear case capacity: 

Recommended lubricant: 

H temperature does not go below 5°C (40° F} 

If temperature does not go abova 15°C {60° F} 

All weather 

4,000 cc (4.3 US at.) 

3,500 cc {3.7 US qt) 

3,000 ce (3.2 US at.) 

SAE 20W/40 SE motor oil 

SAE 10W/30 SE motor oil 

0.36 lit (0.38 US at.) 

SAE 90 Hypoid gear oil, GL-4 

SAE 80 Hypoid gear oil, GL-4 

SAE 80W/90 Hypoid gear oil, GL-4 

Cranking pressure (at sea level) 

Maximum difference between cylinders 

10 kg/em? (142 psi) 

1kg/em? (14 psil 

Camshafts 

Camshaft bearing surface diameter 

Camshaft-to-cäp clearance: 

Standard 

Maximum 

Camshaft runout limit 

Dimensions Standard size Wear limit 

A 36,805 + 0.08 mm 36.55 mm 

{1.449 + 0.002 in} {1.443 in} 

intake 8 28.341 + 0.05 mm 28.19 mm 

{1.116 +0.002 in} 11.110 in} 

c 8.805 mm B 

10.347 in} " 

A 36.305 + 0.05 mm 38,15 mm 

{1.423 3 0.002 in) 11.423 in) 

Exhaust B 28.341 +. 0.05 mm 28.19 mm 

11.116 + 0.002 in) 11.110 in) 
¢ 8.305 mm . 

{0.327 in) u 

24.967 ~ 24.980 mm (0.9830 — 0,9835 in) 

0.020 mm (0.0008 in} = 0.054 mim (0.0021 in) 

0.160 mm {0.006 in) 

0.1 mm (0.004 in) 
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Valves: 

Allowabie tt 

from vertical 

3 
intake: 

1.6 mm {0.083 in) 

Exhaust: 

1,75 mm 

{0.069 in} 

ERBE 
Outer Öuter 

inner Quter 
man 

Intake/Exhaust Intake/Exhaust 

Free length 35.6 mm (1.402 in) 39.9 mm (1.571 in) 

. 2.38 kg/mm 4.18 kg/mm 
Spr ate , prina T {132.2 W/in) 1234.1 Ib/in) 
installed lengrh 

{valve closed} 
31.5 min {1.240 in) 34.5 mm (1.358 in) 

Installed pressure 

tvalve closed) 

75+3075%g 

(16.5 31.66 b} 

175+ 1.2kg 

138.8 4 2.86 Ib) 

Compressed length 

{valve open) 
23.0 mm (0.906 in} 26.0 mm (1.024 in) 

Wire diameter 2.8 mm {0.110 in) 3.9 mm 10.154 in} 

Number of windings 7.75 5.4 

Inner Inner 

15 +03 m 21.6 o mm 
Windi O -03 

inding O.D! 4.0.612 5 
10.591 7 5" in) 10.850 12) 

intake Exhaust 

Direction öf windings 

{Top to bottom} 

Valve stem run-out maximum Io .03 mm {0.0012 in) 
Valve'seat width standard/maximum E 1 mm (0.043 in}/2.0 mm (0.080 in) 

INTAKE 

Clearance 0.16 0.20 mm 

{Cold engine) 10.0083 ~ 0.00791 in} 

"A" head diameter 

+02 
35 g mm 

(14173 ¥ 00080,y 

2.26 + 0.57 mm 

"B” face width (0.0890 + 0.0224 in) 

e ot wid 1.1+0.1mm 

seatwi (0.0433 + 0.0038 in) 

up inthi - 97mm 
margin thickness {minimum} (0.0276 in) 

70010, 4m 

i ~0.025 
Stem diamater (0.D) 

{0.27856 ~ 00004, ~0.0010' 

7 9015 mm 

Guide diameter {LO} 
10.2756 + 00006 ) 

Stein-to-qülde tlegrance 
0.010 ~ 0.030 mm 

(0.0004 ~ 0,0016 in} 



EXHAUST 

| Clearance 021~ 025mm 

| {Cold engine) {0.0083 ~ 0,0098 in} 

| 31 +02m 
: “A” head diamater 

| 11.2205 * 20080 

o 8t dth 2.26 + 0.57 mm 
ace widt {0.0890 + 0.0224 in) 

or idth 11+0.1mm 

seat wid {0.0433 + 0.0039 in) 
pr in thiek N ) 0.7 mm 

Märgin thickness {minimum 16.0276 in} 

Steam diameter (0.0} 0.0010 
10.2756 \ in) 

- 0,0018 

7 Bad 5 nm 

Guide diemater (LD} 

(0.2756 T 2000 

. 0.025» 0.055 mm 
Stemito-guide clearance 

{0.0010 = 0.0022 in) 

Cylinder and piston: 

Cylinder material 

Cylinder liner 

Bore size: standard 

wear himit 

Cylinder taper limit 

Cylinder out-of-round limit 

Aluminum 

Pressed in; special cast iron 

71.5 *002 mm (2.8150 ¥ 20008 in) 

71:6 mm {2.8189 in) 

0.05 mm {0.0020 in} 

0.01 mm (0.0004 in) 

Piston clearance: - standard 0:040-- 0.045 mm {0.0016~0.0018 in) 

maximum 0.1 mm (0.0039 in) 

Pistön weight 210.7 917.43 oz} 

Piston rings: Top i and Oil 

Design 7 A 2 & 

End gap {installed): standard 0.2 ~ 0.4 mm 0.2 ~ 0.4 mm 0.2 ~ 0.8 mm 

{0.0079 ~ (0.0079 ~ (0.0079 = 

0.016 in) 0.016 in) 0.0035 in) 

limit 1.0 mm 10mm 1.5 mm 

(0.0394 in) (0.0394 in} {0.059 1_in) 

Side clearance: standärd oe mm 0.053~0.07 nm 

0.00031 in) {0.0012 0.0028 in) 

imit 0.15 mm 0.15 mm 

(0.0058 in) (0.0059 in) 

Crankshaft: 

Crank journal/bearing oil Clearance 

Position ofthrust bearing 

Main journal run-out {maximum} 

Connecting rods 

Weight 

Main bearing oil clearance 

Rod bearing oil clearance 

0.022 ~ 0.044 mm (0.0009 ~ 0.0017 in) 

No. 4 Journal (Upper) 

0.04 mm (0.0018 in) 

486.79(17.2 oz} 

0,022 ~ 0.944 mm (0.0009 ~ 0.0017 in) 

0.032 "0.054 mm 10.0013 ~ 0.0021 in} 
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Oil pump: 

Housing-to-outer rotor clearance 

Outer rotor-to-inner rotor clearance 

0.09 ~ 0.15 mm (0.0035 ~ 0.0059 in) 

0.12 mm (0.0047 in) 

Clutch: 

Friction plate thickness: standard 

minimum 

Clutch plate warp maximum 

Clutch spring length: standard 

minimum 

Spring rate 

Clutch lever freeplay (at lever pivot point) 

3.0 mm (0.12 in) 

2.8 mm (0.11 in) 

0.1 mm (0.0039 in) 

42.8 mm (1.685 in) 

41.8 mm (1.646 in) 

1.22 kg/mm (68.3 Ib/in) 

2 3 mm (0.08 = 0.12 in) 

Transmission shaft run-out maximum 0.08 mm (0.0031 in) 

Middle gear case lash 0.1~ 0.2 mm (0.0039 ~ 0.0079 in) 

LUBRICATION CHART 

Cylinder Head 

r - N e Ta 7a 
| BT] En nn H 
| & Hi-Vo Chain = o | 
| | nl | Lifter Pad Lifter Pad | 

| 

i - 
ee een Oil Pressure | ! 

- E T T r 7 p o i EX. Camshaft IN. Camshaft | | | 
H | 

| | L 1 1 1 L 

1 | Piston Piston Piston Piston | 
I Cylınder Cylınder Cylinder Cylinder I 

s e M e | - == = e = =1 
I ||| Con-Ro Con-Rod Con-Rod Con-Rod | 

| Big End Big End Big End Big End | | | | — ! T ¥ Primary shaft bj One parauich =i 
| - 7 
11 | Main a] Main Axle! man Axte| [Main Axie| | Main Ant] { 1 

il S = 
It: — 1+ | | 
1! ‘ t— Main Axle _- Clutch F - 
| } Crankshaft : | | 
| | | 
I| | Oil Cleaner ] | Bypass Valve | NG | | 

N | | | s | 
| Fur? N Transmission EN 

ve Axle ~— 

| | Oil Pump —. Relief Valve | 
| IL I J 

en | e Sn u Don s | 

— 1 

L * U } | nn 4 cm el 
7 

— — — == Splashed 
__Oil Pan 

— Pressure Feed 
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2, Carburetion 

Manufacturer | Mikuni Float height 25.741 mm (1.012 4.0.039 in) 
Model 1.D.No, BS34-1 2H7-00 Pilot screw Preset (1-1/4 turns out) 
Main jet No..137.5 Air jet, Main No: 140 

Needle jet x-2 Air jet, Pilot No. 180 

Pitot jet No.42.5 Throttie valve No. 135 

Starter jet No. 40 Inlet valve size 2.0 mm (0,079 in) 

Jet needie/Clip position 5GZ6/3 Engine idle speed 950~ 1,080 r/min 

3. Chassis 

Wheels and tires: 

Rim run-out - vertical 

horizontal 

2,0 mm (0.079 in) 

2.0 mm (0.079 in) 

Brake disc maximum deflection 

Brake disc minimum thickness 

Front brake free play (end of lever) 

Rear brake free play (end of pedal) 

Tire pressure (cold) Front Rear 

Up to 80 kg (198 Ib} load | - 1.8 kg/em? (28 psi) 2.0 kg/cm? (28 psi} 

90 kg (198 Ib) ~ 163 kg (337 Ib) load 2.0 kg/em? (28 psi) 2.5 kg/cm? (36 psi} 

153 kg (337 1b) = 217 kg kg (478 1b} load 2.0 ka/em? (28 psi} 2.8 kg/cm? (40 psi) 
{Maximum load} 

High speed riding 2.6 kg/em? (36 psi) 2.8 kg/cm? (40 psi) 

Brakes: 

Recommended fluid DOT No. 3 

Pad thickness wear limit 6.0 mm (0.24 in) 

0.15 mm {0.008 in) 
Front/rear: 6.5 mm [0.26 in} 

50~ 8.0 mm (0.2 © 0.3 in} 

130~ 15.0 mm (0.51 "0.59 in) 

Front forks: 

Travel 

Spring free length 

Spring preload length 

Spring rate 0 ~ 103 mm (0~ 4.055 in} 

103 ~ 175 mm (4.055 8.890 in) 

Fork oil capacity (each side) 

Oil type 

175 mm (6.89 in) 

503.5 mm (19.82 in) 

476.2 mm{18.75 in} 

0.56 kg/mm (31.4 Ib/in) 
0.63 kg/mm (35:3 Ib/in) 

212 cc 17.17 oz} 

SAE 10Wt motor öil 

Rear shock absorbers: 

Spring free length 

Spring preload length 

Spring rate 0 ~ 45 mm {0 = 1.772 in) 

45~ 80 mm (1.772 3,150 in} 

Travel 

233 mm (9.17 in) 

206 mm (8,11 in) 

2.15 kg/mm (120.4 Ib/in) 

2.85 kg/mm (159.8 Ib/in) 

80 mm {3.15 in} 
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4. Electrical 

Ignition timing retarded: 

Ignition timing advance: 

Vacuum advance 

10° at 1,000 r/min 

Centrifugal advance 

Electrode gap 

20° 16° at 150 mmHg 30°} 26° at 4,750 t/rmin 

10° 205t 

| L 

; e e L 100k 

50 .. 100 - 150 . . 200 mmHg 

| 21° 82,150 pm 

1 2 3 5 

ix 1.000 r7/min) 

Spark plug: 

NGK BP6ES or CHAMPION N-8Y 

0.7~ 0.8 mm {0.023 ~ 0.032 in) 

Spark plug cap resistance: 50KR 

Ballast resistor! 

Resistarice 1.50 +10% at 20°C {68°F) 

Pick up coil: 

Resistance 7200 + 20% ar 20°C (68°F) 

Ignition coil type: 

Spark gap 

Primary resistarice 

Secondary resistance 

Hitachi CM12-08 

& mm {0.24 in) or more at 500 r/min 

(18 KV/100 ~ 9,000 r/min) 
1,50 4 10% at 20°C (68°F) 

15 Ki + 20% at 20°C (68°F} 

Starter motor type: 

Armature coil resistance 

Field coil resistance 

Brushiength: standard 

minimum 

Brush spring pressure 

Armature mica undercut 

Mitsuba SM-224F 

0.0070 ar 20°C{B8B°F) 

0.010 at 20°C (68°F) 

12.5 mm {0.492 in) 

5.5 mm (0.22 in) 

620 + 609 (21.87 32.12 oz) 

0.5 mm (0.02 in) 

Battery type: 

Charging rate 

G.5. GM182-3A 

2.0 Amps for 10 Hours 

Generator type: 

Output 

Field (inner) coil resistance 

Stator {outer} coil resistance 

Hitachi LD120-04 

14V 20A at 5,000 r/min 

3.50 + 10% at 20°C (68° FF} 

0.40 + 10% at 20°C (68° F} 

Regulator type: Matsushita RD1143 

Regulated voltage 714.5 +03V 

Allowable amperage 44 

Starter relay switch: Hitachi A104-70 

Cut-in voltage 6.5V 

Winding resistance 3.50 at 20°C {68°F) 

Headlight: 

Tail/brake light: 

Flasher light: 

Pilot lights: 

Flasher 

High beam 

12V, 85W/50W 

12V, 8W {3CP)/27W (32CP} x 2 

12V, 27W (32CP)x 4 

12V, 34Wx 2 

12V, 3.4W x 1 
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Neutral 

Headlight outage 

Oil pressure 

Meter light 

Parking light (Running light): 

12V, 34W x 1 

12V, 34Wx 1 

12V, 3.4Wx 1 

12V, 3.4W x4 

12V, 8W (3CP}x 2 

Torque Specifications 

Spärk plug 

Cylinder and cylinder head 8 mm nut 

Cylinder and cylinder head 8 mm bolt 

Cam shaft cap 

Cam sprocket 

Cam chain tensioner 8 mm bolt 

Cam chain tensioner 8 mm nut 

Connecting rod 

Generator (rotor) 

Generator Istator) 

Governor 

Pick-up base 

Drain plüg (engine öll) 

Drain plug (middle gear oil) 

Oil filter 

Delivery pipe (crankcase, cylinder heäd) 

Pump cover 

Strainer cover (gear cover) 

Strainer cover {strainer cover) 

Strainer cover (baffle plate) 

Oil pressure switch 

Crankcase 6 mm bolt 

Crankcase 8 mm bolt 

Clutch boss 

Clutch spring screw 

Primary drive gear 

Kick crarık 

Change pedal 

Neutral switch 

Exhaust pipe 

Clutch adjusting screw lock nut 

Chassis: 

Engine mounting bolt Frong, upper 

Engine mounting bolt Front, under 

Engine mounting bolt Rear 

Handle crown and steering shaft 8 mm 

Handle crown and steering shaft 14 mm 

Handle crown änd inner tube 

Handle crown and handle holder 

Under bracket and inner tube 

Rear shock absorber and frame 

Rear’ shock absorber and rear arm 

Rear shock absorber and final gear case 

2.0 m-kg (14.5 fü) 

2.0 m-kg (14.5 ft-1b) 

1.0 m-kg { 7.2 ft-1b} 

1.0 m-kg{ 7.2 ft-ib} 

2,0 m-kg {14.5 ft-1b} 

0.6 m-kg { 4.3 ft-Ib) 

0.9 m=kg{ 6.5 fi-ib) 

3.9 mi-kg (28.2 ft-Ib) 

8.5 m-kg (47.0 ft-Ib} 

1.0 m-kg { 7.2 ft-Ib) 

2.0 m-kg (14.5 ft-Ib) 

0.8 m-kg ( 5.8 ft-Ib) 

4.3 m-kg (31.1 ft-Ib) 

4.3 m-kg (31:1 ft-Ib} 

3.2 m-kg (23.1 ft-ib) 

2.0 m=kg (14,5 ft-1b) 

0.8 m-kg { 5.8 ft-Ib) 

1.0mkg { 7.2 f1-1b) 

1.0m-kg { 7.2 ft-Ib) 

0.8 m-kg { 6.8 ft-ib) 

2.0 m-kg (14.5 ft-Ib) 

2.4 m-kg (17.4 ft-16) 

1.2 m-kg { 8.7 ft-1b) 

7.0 m-kg (50.6 ft-1b) 

1.0 mkg ! 7.2 ft-ib) 

7.0 m-kg (50.6 ft-ib) 

4.5 m-kg (32.5 ft-Ib} 

1.0 m-kg { 7.2 ft-Ib) 

2.0 m-kg (14.5 ft-Ib) 

2.0 m-kg (14.5 ft-1b) 

2.0 m-kg (14.5 ft-Ib) 

6.7 m-kg (48.5 ft-Ib} 

6.7 mi-kg (48.5 ft-1b) 

10.0 m-kg (72.3 ft-!b) 

2.0 m-kg (14.5 ft-Ib) 

8.5 m-kg (61.5 ft-Ib} 

2.0 m-kg 114.5 ft-b} 

2.0 m-kg (14.5 ft-ib) 

1.7 m-kg 112.3 ft-Ib) 

3.2 m-kg (23.1 ft-Ib) 

4.2 m-kg (30.4 ft-ib) 

3.2 m-kg {23.1 ft-Ib} 

a SRESSHRERGE Tightening torque Remarks 

Engine! 

Cylinder head cover and cylinder head 1.0 m-kg{ 7.2 ft-Ib} 

Cylinder head 3.5 m-kg {25.3 ft-Ib) Apply oil 

Apply molybdenum 

disulfide grease 

Apply oil 

Use LOCKTITE 

Use LOCKTITE 

Use oil 

Use oil 
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Front wheel axle 

Front fork and axle holder 

Pivot'shaft 

Rear wheel axle 

Torque stopper plate and bracket 

Damper clutch and clutch hub 

Front fork cap bolt 

Brake disc and hub ffront) 

Caliper and front fork 

Caliper and brake hose 

Caliper and bleed screw 

Master cylinder and brake hose 

Brake disc and hub {rear} 

Caliper and caliper bracket 

Caliper and brake hose 

Caliper and bleed screw 

Master cylinder and brake hose 

Master cylinder and frame 

Brake hose and joint 

Front master cylinder and bracket 

Master cylinder and master cylinder cap: 

Front 

Rear 

Muffler stay and muffler bracket 

Final gear assembly and rear arm 

Middle gear flange and universal joint 

Muffler bracket and frame 

Muffler bracket and rear footrest 

Rear fender and frame 

Muffler stay and muffier bracket 

Silencer band {muffier left and right) 

Silencer band {exhaust pipe and muffler) 

Rear fender and frame 

Middle gear case: 

Drive shaft 

Mount cover 

Oil drain bolt 

Bearing cap 

Final gear case! 

Bearing cap 

Oil filler screw 

Oit drain screw 

10.7 m-kg (77.4 ft-Ib) 

2.0 m-kg (14.5 fi-1b) 

10.0 m-kg (72.3 f1-1b} 

15.0 m-kg (108.5 ft-Ib 

2.0 m-kg (14.5 ft-1b) 

5.5 m-kg {39.8 ft-ib) 

2.3 m-kg (16.6 ft-fb) 

2.0 m-kg (14.5 ft-1b} 

4.5 m-kg (32.5 ft-1b) 

2.6 m-kg (18.8 ft-1b) 

0.6 m-kg { 4.3 ft-ib) 

2.6 m-kg (18.8 ft-ib} 

2.0 m-kg (14.5 fr-ib) 

1.8 m=kg {13.0 ft-1b) 

2.6 m-kg (18.8 ft-Ib) 

0.6 m-kg { 4.3 ft-!b) 

2.6 m-kg (18.8 ft-ib) 

2.3 m-kg (16.6 ft-Ib) 

2.6 m-kg {18.8 ft-Ib) 

{ ) Q9 m-kg (6.5 ft-Ib 

0.2 kg { 1.4 ft-ib) 

0.2 m-kgi 1.4 ft-i 

{ 

{ b} 

3.0 m-kg (21.7 ft-Ib) 

4.2 m-kg (30.4 ft-ib) 

4.4 m-kg (31:8 ft-Ib) 

7.4 m-kg (53.5 ft-lb) 

8.7 m-kg (48.5 ft-ib) 

0.9 m-kg { 6.5 ft-ib) 

2.2 m-kg (15.9 ft-Ib) 

2.0 m-kg 14.5 ft-1b} 

2.0. m-kg (14.5 ft-Ib) 

{ ) 8.7 m-kg (48.5 ft-Ib 

11.0 m<kg {79.6 ft-Ib) 

2.5 m-kg (18.1 ft-th) 

2.3 m-kg (16.6 ft-Ib) 

2.5 m-kg {18.1 ft-ib) 

2.2 m-kg (15.9 ft-ib) 

2.3 m-kg (16.6 ft-ib) 

2.3 m-kg (16.6 ft-Ib) 

Use LOCKTITE 

Use LOCKTITE 

Use LOCKTITE 
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General Torque Specifications 

This - chart - specifies torque for standard 

fasteners with standard 1.5.0. pitch threads: 

Torque specifications for special compönents 

or assemblies are included in the applicable 

sections of this "book. To .avold warpage, 

tighten multi-fastener assemblies in a criss-- 

cross fashion, in progressive stages, until full 

torque is reached. Unless otherwise specified, 

torque -specifications “call for. clean,” dry 

threads. Components should be at room 

temperature. 

Torque specification 
A B 

m-kg fi-ib in-Ib 

1Cmm & mm 1.0 72 85 

12 mm 8 mm 20 15 175 

Q 14mm | 10mm | 35~40 | 25-28. | 300~ 350 
T N 17 mm | 12mm | 40% 45 | 29~33 | 350-400 
A 19mm | 14mm | 45~50 | 33~36 | 400~ 440 

/ 22 mm 1 16mm | 55851 4149 | 480 ~570 
24mm | 18mm | §8~70 | 42~50 | 500~ 600 

27 mm | 20mm-| 7.0~83 | 50~ 60| 600~ 700 

A: Distänce across flats 

B: Outside thread diameter 

CONVERSION TABLES 

METRIC TO INCH SYSTEM INCH TO METRIC SYSTEM 

| KNOWN MULTIPLIER RESULT En KNOWN MULTIPLIER RESULT 

w | m-kg 7.233 fi-ib ww | ft-ib 0.13826 m-kg 

3 | mkg 86.80 in-1b 3 | in-Ib 0.01152 | m-kg 
& | em-kg 0.0723 ft-Ib 5 | feib 13.831 cm=kg 

m | cm«kg 0.8680 in-Ib = ink 1.1521 cm=-kg 

E | ko 2.205 Ib e | b 0.4535 kg 

S lyg 0.03527 oz 2oz 28.352 g 

w km/l 2.352 mpg u | mpg 0.4252 km/1 
= | km/hr 0.8214 mph Z | mph 1.609 km/hr 

| km 0.6214 mi £ mi 1.609 km 
2 |m 3.281 ft af 0.3048 m 
Z m 1.094 yd = yd 0.3141 m 

oO |.em 0.3937 in Sjn 2.54 cm 

| mm 0.03937 in min 25.4 mm 

E| cc tem‘) 0.03382 oz {US lig) &| oz (US lig) 29.57 cc cm?) 
S ec tem’) 0.08102 cu.in 2 cuin 16.387 cc icm’) 

x I {liter) 2.1134 pt (US Tg) x pt{US fg) 0.4732 I {liter} 

O] Iliter) 1.057 at (US lig} 0] gt {US lig) 0.9461 I liter) 
2 | i {iiter) 0.2642 gal {US lie) 2 | gartUS tig) 3.785 liter) 

G kg/mm 56.007 ib/in Oo b/in 0.017855 kg/mm 
0 | kg/em? 14.2234 psi {Ib/in?} 2 psitib/in?) 0.07031 kg/em? 

= Centigrade(°C) 9/5(°C)+32 | Fahrenheit(>F} = Fahrenheit{°C)| 5/9(°F-- 32) | Centigrade{°F 
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DEFINITION OF TERMS: 

m-kg = Meter-kilogram(s) (usually torque) 

g = Gram(s) 

kg = Kilogram(s) (1,000 grams) 

1 = Liter(s) 

km/l = Kilometer(s) per liter (fuel consumption) 

cc 

kg/mm 

kg/cm? = Kilogram(s) per square centimeter (pressure) 

Cubic centimeter(s) (cm?) (volume or capacity) 

Kilogram(s) per millimeter (usually spring compression rate) 

CONSUMER INFORMATION 

Notice 

The information presented represents results obtainable by skilled drivers under con- 

trolled road and vehicle conditions, and the information may not be correct under other 

conditions. 

STOPPING DISTANCE 

This figure indicates braking performance that can be met or exceeded by the vehicles to which it 

applies, without locking the wheels, under different conditions of loading and with partial failures 

of the braking system. 

LOAD 179 FT. 
FULL OPERATIONAL LIGHT 
SERVICE BRAKE MAXIMUM 187 FT. 

(“Partial failure” information is not N L N N 

applicable and is not included) 0 100 200 300 

STOPPING DISTANCE IN FEET FROM 60 MPH 

ACCELERATION AND PASSING ABILITY 

This figure indicates passing times and distances that can be met or exceeded by the vehicles to 

which it applies, in the situations diagrammed below. The low-speed pass assumes an initial 

speed of 20 mph. and a limiting speed of 35 mph. This high-speed pass assumes an initial speed 

of 50 mph. and a limiting speed of 80 mph. 

INITIAL SPEED: 20 MPH LIMITING SPEED: 35 MPH 

fe TOTAL PASSING DISTANCE, FEET __, 

| TOTAL PASSING TIME, SECONDS | 
>t 

LOW SPEED PASS - 

DR | RS S 40 

55 ft CONSTANT 20 MPH 

TRUCK 
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INITIAL SPEED: 50 MPH LIMITING SPEED: BO MPH 

TOTAL PASSING DISTANCE, FEET 

BEE TOTAL PASSING TIME, SECONDS 7 

HIGH SPEED PASS BAER L g e on ey 
S BEE] 
100 DIN === ----------- (Il 100 

55 ft CONSTANT 50 MPH 

TRUCK 

SUMMARY 

Low speed pass... 352 feet; 7.1 seconds. 

High speed pass... nennen 824 feet: 7.6 seconds. 
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XS1100E WIRING DIAGRAM 

Front flasher 

light (left) Emergency stop s ) 

Parking/Running switch Horn Relay gnition coil 

Meter assembly 
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Reserve lighting Terminal 

Sender nit assambly 

2 
n 

Earth 

? = 14 L/BiLg I Y 

| 

Fuse box 

Flasher cancelling 

HR 

BER 

ey m! Tail/brake light 
) 

r [ ! 1 |Rear flasher 
| Bu 

; ‘ 

BIW WIR Gy 1.Ch unit _ 
RW RIV Ka fa R 
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I 1L | 

Li. 

Rear hasheruemn tight 
hund og En . 

(e fight) 

i K =) 
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vw) Y Bir Y/R|8b wir BUW 

"Iy 4 Li 
I W 
WER OSB WA 

Kı s 6] je} 

N Br | Brown L Blue Y/B | Yellow/Black 

] Red Gy Gray Br/W | Brown/White 

Battery - Pick-up Flasher i Starter \ e Kay White o Orange Y/G | Yellow/Green 
motor . . ig Light Green R/W | Red/White W/G | White/Green 

Oil pressure switch 

B Black L/W | Blue/White Y/R | Yellow/Red 

Yellow R/L | Red/Biue W/R | White/Red 

Dg Dark Green L/Y | Blue/Yellow .| G/R | Gieen/Red 

Ch Chocolate WG | Biue/Green 
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Clamp clutch cable after pas- 

CA B LE R O UT N G Pass main‘ wire harness- sing it under throttle cable. 
through this clamp.. Clamp Secure main wire hi 

wire harness where it is white reguiator lead wire. a 

taped. rs e 
" serve lighting unit leea 

Clamp flasher leads {right and left} to frame with band. 
Clamp main wire harness, Clamp mi 
handlebar switch lead wires, 
ignition .. coll lead wires, 
headlight relay lead wires. 
and emergency engine 
shutoff switch lead wires. 

Fi 

le 

Pass handlebär switch leads 
and throttie cable through 
wire guide. 

meter, front brake switch. 
main switch, and pilot box 

lead wires into upper hole ar 

of headlight body. 

Secure flasher jeads Insert wire harness and left Fa 
with grommet N flasher leads into hole in left PA X Regulator \ 

tower part of headlight body. R , 

Insert wire harness and right \ Headlight relay / Reserve lighting 
flasher leads into hole in right Put speedometer cable -on Pass handlebar switch ieads / unit 
lower part of headlight body. top of "wire hamess „and and clutch cable through wire Secure main wire hafness, \ 

secure them both to lower guide. handiebar switch lead wire, 
bracket. and resisior Jead wire 10 

Secure main wire "harless frame with band. 
and handlebar „switch lead Emergency enging 

wire to frame with band, shutoff switch 

a Headiight body 

Divide connacted couplers in 
two groups. 

/ Clamp thro 

Wire güide 

Secure wire ‘harnesses 10 
frame with clamps and pass 

”" them through wire guide and 
then under brake hoses. After 
that, secure them with "wire 
holder. 

Pass spesdometer 

sable guide and 

then on inside of 
brake hose. 



Handlebar switch lead wire 

ırhess, Front brake switch lead wire \ 
5 

o re- x Brake hose. 
d wire 

2 Throttie cable‘ 
iin wire harness, 

el gauge unit . . 

ad wire Clamp wire harness and tall- 

Secure main. wire harness to light lead wire. ! . 
frame with band, Clamg’ wire harness and tail- 

| \ Connect power source light lead wire. 
\ with for wire harness ] 

above 100! box, 

DS 
SR 

Front brake switch 

! 

| 1 Ciamp flasher lead wire > 
/ 

f 

CT. TEN, unit 
na 

Secure say cancelling / e Secure handlebar switch lead 
i i Ze > 

frame with Band. After (connecting and putting Clütch cable" wires to handiebar at ‚four 
. a -rubber boot over flasher o places using band. 
\ / light lead Wire and wire har- Handiebar swit ee 
\ Flasher &elf-Gancelling unit ness, clamp them. andlebar switc 

lead wire 

\ 
Middle gear case breather 

\ pipe 

Fasten ground wire together 
with regulator 

tie cable 

Power source wire for wire harnesses 

Pass“ taillight lead: wire 
through wire guide on inside 

of rear fender. > Fuse box 

e Clamp 

Ground wire 

Clamp starter motorlead wire 

to fitting plate. 


