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FOREWORD 

This new YAMAHA HSI motor cycle is the fully equipped 90-cc, parallel-twin 

engine sports model of the day. 

The crowning feature that makes the 90HSI the most advanced motor cycle is the 

adoption of 5-port cylinders to its engine. The addition of the auxiliary transfer 

ports has proved to be of great improvement in scavenging efficiency. 

This unique design of the cylinder results in high performance of the engine, 

especially when combined with the ideal lubrication system-YAMAHA Autolube. 

Among other features is the well-proportioned 5-speed transmission, which is most 

essential for sports cycles. 

These outstanding features have not only made the HSI comparable to a I25-cc 

motor cycle in per{ormance, but succeeded in making lightly. 

This mar:iual is published to· provide the information and guidance· required for all 

YAMAHA service engineers who are charged with the task of maintaining YAMAHA 

HSI models in · top condition. It - is sincerely hoped, therefore, that all YAMAHA 

service men will find it most useful in carrying out their work. 
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1-1 Feature• 

1. Autolube 

CHAPTER 1. GENERAL 

The Autolube Inj ec ti o n Sys tem, pi onee r ed by Yumuha , ussures extra r e l ia bili ty 
and dural.Jil i ty for the e ng ine W i th Auto lube the nec ess i ty fo r mi xi ng o i l and 
ga s oline . a s in o th e r 2 -s troke machines , is no lo nge r necessary. 

2. Five-Port Cylinders 

The HSl is n 90cc parall e l twin in co rporating fi ve -po rt c ast ir on cy l ind e r s . 
Fi ve- po rt des ign, pi one e r e d by Yamaha, has r esu l ted in faster acce le rati on and 
mor e r e liabl e pe rformance due to more effi c ie nt brea thing c ha r ac te r s t ics within 
the combus ti on chambe r of the e ngine . 

3. Well-proportional 5-apeed tranamiuion 

The we ll -proporti ona l 5 -speed transmission pe rmi ts sa ti s fa c tor y gear s hi ftin g 
at an ytime and a nywhe r e on stree ts , hill y land or hi ghway. 

4. Primary Kick Starter 

A primary ki c k s tarter pe rmits the rider to sta rt hi s machine without s h i fl ing 
gears to ne utral. Thi s is a most we lcome conven ience to the r ide r who happens 
to stall hi s machine , for exampl e , in the midst of he a vy t r affi c . 

5. Starter Jets 

The built-in mixture enri c hening je t, the Sta r te r Je t. whic h is design fe a tur e 
on all Yamaha carbure to r s , pe rmits qui c k s ta rts even in the co ldes t weathe r . 

6. Powerful Brake 

P atented wa te rproo f. dus tproo f brake drnm prov ide sa fe . fad e-fre e br ak ing on 
we t o r r oad. 
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1-2 Specifications & Performance 

Mod e l 

Di me nsions : 

(h·erall le ngth 

O\·erall width 

Overall height 

Wheelbase 

Min. ground clearance 

Weight: 

Net 

Gross 

P e rformance: 

Ma.'-. speed 

Fuel con s umption 

( on paved level r oa d ) 

Climbing capa c i t y 

J\1jn _ turning r ad iu s 

Braking di s t a nce 

Engine: 

Ty pe 

Cylinde r 

Lubr·ic a ti o n s _vs t e rn 

Di s plac eme nt 

Bore X Stroke 

Co mpress ion r a ti o 

Ma x. output 

Ma x. t,nque 

S t a n i ng sys tem 

Igniti on sys t e m 

Larb un •t o r : 

Air d ,·a n•·r : 

Tr:111.-,mi~~ illn : 

Cl utd1 

f 1
t· i 1n t1t')' 1· 1·duc· t 1,, n :-, _V~ lt .. 111 

l', · 1rrt:11·:- r ,•du, ·1 j,,,. ra liu 

Tlw followin g tlala s ubj ec l t o c ha nge with1Jut n1Jti ce. 

800 mm ( 70.9 

770 mm ( 30.3 

1,005 mm ( 39 . 6 

1.195 mm ( 47. 0 

155 mm ( 6.1 

89 kg (196 lbs . ) 

99 kg ( 218 lbs. ) 

H S 1 

in. ) 

in .) 

in. ) 

in. ) 

in. l 

85 km/h plus ( 53 m/h plu s ) 

65 km/ liter at 40 km/ h ( 153 mile / g a t 25 mph ) 

20 degrees 

1 . 8 0 0 mm ( 7 0 . 9 in . ) 

6.4 mat 35 km/ h ( 21.3 ft /( 22 mph ) 

HS], 2 stroke. air cooled . 

Two in parallel. forward inclined. 5 po rt. 

S e parat e lubri c ati on ( Yamaha Autolube ) 

89 c c ( 5 . 43 c u. in. ) 

3 6.5 ,< 43.0 mm ( 1.437 X l.693 in ) 

7 .5: l 

4.9 HP/ 8.000 rpm 

0 . 43 kg-m/ 5,500 rpm ( 3.1 ft. lh s / 5. 500 rpm i 

Primary kick 

Batt e r _v ignition 

Vi\ll 6SC x 2 

Dr.1·. pap <' r· filt, •1· 

\i\' t! I . multi -di s <· 

Hr-I i c- al g, ·ar · 

3. 89 4 (74 / 19) 
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Gear box: 

T ype 

Reduction ratio 1st 

Reduction ratio 2nd 

Reduction rntio 3rd 
Reduction ratio 4th 
Reduction ratio 5th 
Secondary reduction system 
Secondary reduction ratio 

Chassis: 

Type of fram e 

Suspension system, front 

Suspension system, re ar 

Cushion system, front 

Cushion system, rear 

Steering system: 

Caster 
Trail 

Braking system: 
Type 
Operation method , front 
Operation method, rear 

Tire size: 
Front tire 
Rear tire 

Tank capacity: 
Fuel tank capacity 
Oil tank capacity 

Generator : 
Model 
Manufacturer 

Spark plug: 

Battery: 
Model 
Capacity 

Lights : 

Headlight 
Tai I light 
Stop light 
Flasher light s 
Neutral light 
Meter light s 
High beam indi cnt or light 
Flas he r pil ot light 

Constant mesh, 5 speed forward 

3 . 182 (35/11 ), Total reduction ratio-38 . 126 
1.813 (29/16), Total reduction ratio-21. 723 
1.300 (26/20 ), Total reduction ratio-15.576 
1.045 (23/22 ), Total reduction ratio-12.521 
0 . 840 (21/25), Total reduction ratio-10.064 
Chain 
3.077 (40/13) 

Steel tubing, diamond structure 
Telescopic fork 

Swing arm 

Coil spring, oil damper 

Coil spring, oil dampe r 

63.0 degrees 
86 . 5 mm ( 3 . 4 in .) 

Internal expansi on 
Right hand operation , cable actuated. 
Right foot operation , r od actuated. 

2 . 50-18 -4PR 
2 . 50 -18-4PR 

7 . 5 liters (2.0 US gals. ) 
1.5 liters (1.6 US qt ) 

K108-09 
Hitachi 

B-9HC 

12N5 . 5 -3B 
12V5.5AH 

12 V 25W /25W 
12V 7W 
12V 23W 
12V 23W ( opti onal 
12V 3W 
12V 3W x 2 
12V 1.5W 
12 V 3 W (optional 

- 8-
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1-3. Performance Curve• 
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1-4. Service Tools 

The following tool s and in s trume nts are req uire d for s ho p se r v ici ng the YAMAHA 
90 1-! S l . 

1. Standard Tools 

1. Plug wre nch 23 X 29 mm 
4. Soft- faced hamme r 
7. C irclip pli e r s ( RT type ) 

10 . P hillips- head sc r e wdrive r 

2. Set of s panne r s 
5 . Steel ha mm e r 
8. Needle nose pli ers 

3. Set of socket "renches 
6. Circl ip pli e r s ( ST t ype 
9. P l iers 

12. P hillips- head sc r e wdriver ( medium ) 
14. S lot - head sc rewdrive r ( medium ) 
16. T-type socke t wre nch 

11. Phi lli ps- he ad sc r e wclri,·e r ( la r ge' 
13. P hillips- head sc1·Pwdri,·er ( s mal I ) 
15. S lo t-he ad sc r e wclril'er ( s mall ) 

Fi g. 1-4-1 

2. Special Tools 

I . C lutch holding Looi 2 . C rankca~e clividinl,! tool 
3. C r anks haft ins talling t ool 4. F lywheel ma l,!11t' lll holding: t uul 
5. New type exhaus t ring nut wre nch 6 . l\l it s ulii s hi armntun· renw,·ing: t o,11 

In addition, an e lec tro-Leste r, Lac hom e lf' r (Pngint-> s pcPdme Le r ), h~·drome te r. e t c. 
are r eq uire d . 

- 10 -



3. Other Mi•cellaneou• Tool• 

1. Grease 5. Overhauling stand 

2. Autolube oil 6 . Parts tray 

3. YAMAHA Bond (No. 5 ) 7. Oiler 

4. Wiping materials 8. Oil jug 

Fig. 1-4-3 

Using a wooden box will facilitate engine service. Expendable parts (such as 

gaskets) and replacement parts must also be on hand. 
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C HAPTER 2. YAMAHA AUTOLUBE 

2-1. What is YAMAHA Autolube? 

The YAMAHA Auto lube is an auto- - ~ 
mati c lubri cating dev ice for 2 -stroke r · - ,_ ~ -----.___ 
engines. Developed by the YAMAHA \ 'Y. Fuel ~ . • ·"--. "-._ 

Oil tank \ •1q ' . tank~ ,1 ' 
T echnical Institute , it meters oil to -~, ._>,µ ~ 
the engine with respect to engine speed I Pump 1 -~ :1 

I 
cable , 

and throttle opening by means of a Oil line l ~; ~rottle ~..____ ~ 
. . ~ !l _ca e Fuel line Thfottle cable 

prec1s1on pump. As a result, the YA- Banjo,bolt /Vi"r.ullll.'!2~~~ ... 
"·lAHA · d Delivery line 
1v engrne oes not require premixed 

gas and oil like other 2-stroke engines. 

Controlled lubrication is automatically 

applied to the working parts of the 

engine. This makes YAMAHA Autolube 

the best lubricating system ever-devised 

for 2-stroke engines. The oil pump is 

driven by the engine, through a re-

duction gear system and is also con

nected to the throttle. 

2-2. Features of Yamaha Autolube 

YAMAHA Autolube: 

YAM AHA Auto lube 

Fig. 2-1-1 

1. Eliminates the bother of pre-mixing gas and oil. 

2. Maintains optimum lubrication according to both engine speed and throttle 

opening, 

3. Reduces spark plug fouling by injecting just enough oil for proper lubrication. 

4. Cuts oil consumption to ½ that of conventional 2-stroke engines. 

5. Reduces exhaust smoke. 

6 . Lets you use the engine compression as a brake; the oil injection s ystem con

tinues to operate according to engine RPM , even though the throttle may be 

closed. 

7. Improves performance ; no excess oil to interfere with complete combust ion of 

the gas-air mixture. 

8. Prolongs engine life; each inj ec tion is clean undiluted oil with high film 

strength, qualiti es ofte n lacking in 2 -stroke oil s. 

- 12 -



2-3. Handling the Oil Pump 

The oil pump is a precision-machined assembly. Make no attempt to disassemble 

it. When you remove the oil pump from the engine, protect it from dust, dirt, etc. 

After reinstallation, be sure to bleed and test the pump correctly. Proper handl

ing will keep the pump free from trouble. 

1. Bleeding 

When the oil pump has been removed (the oil line is disconnected), or when 

the oil tank is empty (e.g., a brand new machine), air enters the pump case, and 

interrupts the flow of oil, so the pump must be bled. 

Remove the bleeder bolt, and rotate the 

starter plate (manual feed wheel) clock wise 

to feed oil through the pump. Hold the 

adjusting pulley back (pull the pump cable) 

to let the plunger pump at maximum stroke. 

As you turn the starter plate, oil will 

begin flowing out of the bleeder hole. 

When air bubbles no longer appear in the 

oil, you can install and tighten the bleeder 

bolt. (Fig. 2-3-1) 

2. Setting the Carburetor and Pump 

Throttle cable B 
Throttle cable adjusting 
screw 

Throttle stop screw 
- - - - - - 10-------,+--- ( for idle speed 

adjustment) 

Pilot air screw 

Fig. 2-3-2 

Fig. 2-3-1 

(1) Start the engine and warm it up, then set the idle speed between 1,100 rpm 

and 1,200 rpm. 

a. Be sure th e pi lot air screw on each carburetor is backed off 1 + turns 

from a lightly seated position. 

(2) Adjust the throttle valves so that they lift simultaneously. 

a. Remove all slack from the throttle cables B. 

Adjust the throttle cables B with the throttle cable adjusting screw. 

(Fig. 2-3-2) 

-13-



T o c heck the play in thro ttle cahl e B , gras p the c able, and move it up and 

down . If the r e is no play in the c ab le , eng ine idling speed will inc r ease . 

Adjust both throttl e valves s o that they fun c ti on s imultaneous ly. 

b. Adjust the play of the throttl e 

cabl e conne c ted to the handl e 

g rip to 0.5 ~ 0.l mm. Do this 

by turning the adjus ting nut to 

the ca bl e guide. (F ig. 2-3-3 ) 

Handle gr ip 

Cable guide 

(3 ) After adjusting the thro ttle cable , 

set the oil pump correctly. 

a Slowly open the handle grip 

unti I the play of the throttle 

cable is removed. (When the 

play is r educed to zero , the 

grip become s some what ti ght). 

Adjust the pump ca ble s o that 

the mark on th e adjus ting pulley 

is aligned with the guide pin. 

(Fig. 2-3-4 ) 

(4 ) Chec king Minimum P ump (Plunge r ) 

Stroke . 

a. Stop the engine . 

b. F ully close the accel e rator 

grip. 

Throttle cable A 

PL.mp cable 

Adjusting nut 

0. 20-0. 25mm 

Adjust 1ng plate 

V· mark 

\ Adjus ting pulley 

Fi g. 2- 3-4 

c. Turn the o il pump s tarter plate in the direction of the a r r ow (marked on 

the starter plate) until the plunge r move s to the end of its s troke . Then 

measure th e narrowest gap be tween the adjusting pully and the adjus ting 

pla te, using a fe e le r gauge. 

d . Correc t S ta ndards: 

Minimum s troke limit 0.15mm 

P r ope r tol e r ances 0.20-0.25mm 

If the adj us Ling p la tc- to-pu I ley c le a ranee is less thnn the minimum a llowable 

s troke , remove th e adjust ing plo te and install a 0.1 mm adjus ting s him or 

s hims to ohta in co rrec t c lea rance. 

- 14 -



CHAPTER 3. 5-PORT CYLINDER 

3-1. Description of 5-Port Cylinder 

The Schnuerle loop sc avenging sys te m is th e mo s t commonl y used inducti on sys 

te m for two -s troke e ngine s. In the s chnuerl1• loop sys te m, tran s fer ports on the 

right and le ft s ides o f th e cy linde r are e mployed to tranAfer 2 s tream s of fre s h fu e l 

in the loop design that had proved to be th e mo s t e ffective induction sys te m until 

th e innovation of Yamaha' s 5-port cy lind e r. Thi s conve ntional schnuer le lo,,p sys 

tem had a design I imit in that th e transfer ports co uld not be made large e no ugh 

to compl e te ly c lear th e combustion chamber of exhau s t gases beca use o f th e pr,s i

tion of the intake and exhaust ports . This wo uld result in a portion of exhaus t gas 

remaining in the central area o f the co mbustion chamber that would conta mina te 

the fresh fuel charge. 

The rotary valve induction system in co rporates th e use of a 3rd tran s fe r port 

at the back of the cylinder that direc ts a fr es h fu e l charge to the dead area con

taining the remaining exhaust gases. But to incorporate the rotary va lv e sys t e m 

causes excessive e ng in e width and un a ttractive appearance which restricts s uch an 

engine design. 

Yamaha's Research and Engineering Departments, therefore , designed a nd per 

fected th e fi ve -po rt c y linder induction system that is used on th e HSl. Thi s new 

fiveport system with th e incorporration o f two additional specially designed tran s fer 

ports completel y r e moves all the exhaust gases previously left in th e dead area of 

the cylinder. 

3-2. Construction and Features (Refer to Figs. 3-2-1,2 and 3) 

The 5-port cylinder indu c tion system is similar to the S c hnuerle loop scavenging 

s ystem in that th e tw o main s tr eam s ( a ) of fresh fu e l mee t at the c y linde r wall 

opposite the e xhau s t po rts, and de fl ec t upward. Then, th e streams again de flect 

downward, forcing o ut th e burnt gases through the exhaust ports. 

Additi onall y, in th e 5-por t cylinder inducti on system, two auxiliary transfe r pas

sages are so a rrange d that th ese two po rts run from the bo ttom of th e cylinder up 

to the same he ight as the main transfe r ports. Therefore, when the piston comes 

down to bottom dead center, th e se two transfer passage s are opend and fu e l is 

pushed up from the crankcase to th e cylinder. 

In th e co nv e nti onal Schnuerle system of porting, th e burnt gases ( b) cannot be 

compl ete ly c le ar ed out of th e cylinde r, remaining in th e ce nte r o f th e combustion 

c hambe r as s hown in Fig. 3-2-1. Howeve r, the de sign o f the 5 -po rt cy lind e r in

ducti on system ha s s uccess full y e liminate d s uch a di sadvantage ; the additional ports 

are design ed Lo dir ec t th e ir fr es h c har·ge (c) at th e ar e a containing th e remaining 

burnt gases, co mpl e te ly forcing th e e xhaust gases out o f th e cy linder. 

Another advantage of the 5 -por t indu c Li on sys te m is that th e piston is coo led b_v 

the ex hau s t gase s passing through it. Thi s greatly increases the engine pow e r rn 

combination with th e ne w des ign o f 5-por·Ling system . 
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Fig. 3-2-1 

M ain transfer port 

M ain transfer port Auxi l iavy transfer port 

F ig. 3- 2- 2 

... 
co 
N 23 ... 

dl ~· Auxiliary transfer port <O .., 
"' .,; 00 

+I +1 ... ... 00 ... ... .., .., ..; 
d 

\J r! .. , l co ... "' -... +I Outlet 

t d - ..__ 

I 

.,; 
d - port +1 <D 

+I ,.: 
<D ... - c,; 

<O -
I N 20R Main transfer port 

Auxiliary transfer port Main , trans for port 

I 
Inlet port 

Fig. 3- 2- 3 5-port Cy linder Exploded View 
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CHAPTER 4. ENGINE 

The engine should be disassembled and reassembled in an orderly sequence to make 

. ·k easier and more efficient. The procedures outlined here are "examples" vour 1\ 0 l 

· . fl xi·ble rules for all repair jobs. not 1n e , 

Caution on Engine Disassembling: 

0 Before removing the engine, clean the dirt and dust from the cylinder heads, 

cylinders and crankcase in order to keep these parts clean inside during disa

ssembly and reassembly. 

o Always use clean tools and use them co

rrectly to avoid ~amaging parts. 

O Keep disassembled parts in the parts trays 

and in separate groups or sub-assemblies 

so that no parts will be misplaced. 

4-1. Removing the Engine 

l. Drain the transmission oil after warming 

up the engine for a few minutes amount 

of oil 750 - 850 (Yamaha gear oil or 

motor oil SAE l0W/30 should be used) 

2. Remove the mufflers and exhaust pipes . 

(Fig. 4-1-2 ) 

3. Remove the foot rest. change pedal and 

crankcase cover ( L ) ( Fig. 4-1-3 ) 

Fig. 4- L- 2 
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Drain plug ,:,..-~.,,, ;;;.~ , - ; 

Fig. 4-1-1 

Fig. 4 - 1- 3 



4. Re move the A. C. dy namo. 

( Re move th e IYire harn <"ss ). 

( 1) He muve the s ta le r ass'y . 

( 2 ) Re move th e cam. 

(3 ) Remove th ,, r o to r by th e use o f th e 

a rma ture pulle r bolt. 

5 . Re move the c leane r ass y . 

Fig. 4- 1- 7 
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Fig. 4- 1-4 

F ig. 4-1-5 

F ig. 4-1 - 6 

6 . Re mov e th e throttl e va lves o f 

bo th ca rbure tors . 

Fi,:: . 4- 1-8 



7. Remove the crankcase cover (L ). 

8. Disconnect the neutral light lead. 

(Fig. 4-1-10 ) 

9. Remove the carburetor . 

(Fig. 4-1-11 ) 

10. Remove the chain at the master link. 
(Fig. 4-1-12 ) 

The drive chain should be connected as 
shown in Fig.4-1-12a. After connecting 

the chain, have the rider sit on the 
motorcycle. Measure the up-and-down 
movement of the chain at the center of 
the lower chain run, and adjust it so 
that the total up-and-down movement of 
the chain is about 0.8 in. (20 mm) 

driving direc tion 
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Fig. 4-1-9 

Fig. 4-1-10 

Fig. 4-1-11 

Fi~. 4-1-12 

Fig. 4-l-12a 



11 . f)i sconnN' l t li e u d l i11P rr , , m t l,f' 0 11 t a11 k 

bu tl u111 . I l·"ig. 4 - I - 1 J ' 

fn s ta II 11 pluµ- in th e o i I t ank 011t l•· t t o 

p r·t•\' f' :rt •>1 I f rom fl,, " i n!<( o ut. 

12 . Remo\·e the o i I pump cab le. 

( Fig. 4 -1 - 14 / 

13. Remove the tachometer cable. 

( Fi g. 4 -1-1 5 1 

1 4. Remove the engi ne mount ing bolts, and 

r e mo\·e the engin e from the chassis. 

\ F ig . 4-1 - 16 ) 
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Fig. 4-1-13 

Fig. 4-1-14 

Fig. 4-1-15 

Fig. 4-1-16 



4-2. Cylinder Heads 

1. Removal and Reinatgllatlon 

Remo ve the nuts on the four cy linde r 

stud bolts, ( Fig. 4-2 - 1 ) the n r emove the 

cy linder head and c ylinder head gasket. 

( Fig. 4-2-2 ) 

NOTE: As soon as the cylinders have 

been lifted high enough , stuff clean rags 

beneath the pistons to prevent dirt or 

contamination from falling into the engine. 

If the gaskets are damaged or defective, 

replace them. 

Remove the Banjo bolt ( Fig. 4-2-3 ) 

2. Removing Carbon 

Carbon acc umulation inside t he cy linde r 

he ad r esults in pre - ignition , ove rhe ating, 

and e xcessi ve fue l c on s umpti o n. so s crap(' 

the c y linde r he ad cle an. ( Fig. 4 - 2- 4 ) 
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Fig. 4-2-1 

Fig. 4-2-2 

Fig. 4-2-3 

Fil-(. 4 - 2- 4 



4-3. Cylinders 

1. Removal 

Hc-mo\' c Lh<· cy linde r by tapping the cylin 

der fin wilh n pla s tic tip hamme r, a s 

s how n in F'ig.4 - 3 - 1 . 

2. Checking the Cylinder for Wear 

I ) In two-stroke e n gines, the maxi mum 

wear usually results in the upper area 

o f tho cylinder wall due to the s ide 

thrust o f the pi ston , with less wear in 

the adjacent areas o f transfer a nd ex

ha us t ports. Measure each cylinder's 

bore diame ter at four diffe r e nt depths 

( a, b, c, d) with' a micrometer or a cylin

der ga uge placed in the directio n of A 

and B. If the diffe rence be tween the 

maximum and minimum diame ters 

measured exceeds 0 . 05mm (0 .0019 in. ), 

rebo r e and hon e the cylinder. 

( Figs. 5-3-3 and 4 ) 

2 ) To make sure ihat th e cylinder boring 

has been correctly done , measurements 

s hould be made as illustrated belo w. 

Measure each cylinder 's bore diameter 

at three differe nt depths (a, b, c ) with 

a micromete r o r a cylinder gauge 

place d at ri gt angles a nd then paralle l 

to the crankshaft (A and B). 

( Fig. 4-3-4 ) 

The minimum c learance between the 

piston and the cylinder is 0.035 to 

0 . 040 mm. 

Fig. 4-3-4 
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Exhaust 
port 

Fig. 4 -3-1 

Fig. 4 -3-2 

Fig. 4-3-3 

Fig. 4-3-5 

Transfer port 

Ind uction port 



Cylinder Reconditioning 

a . l'i stons a,·c available 111 0.25 mm an <l 

0. 50 rnn1 ov1·rsizcs . 

h. Cylind<'rs should be r ebo r·e d and hone d 

to th e diamete r of th e overs ize pi s to n. 

plus the s tandard c le arance. 

c. The error be tween the maximum and 

minimum diame ter after honing s hould be 

no more than 0 .01 mm . 

3. Carbon Remo•al 

0 
A 

{0. 
Fig. 4-3-6 

Carbon tends to accumulate at the transfe r and exhaust ports o f the cylinder. 

thereby impairing both scavenging and exhausting efficiency. Be sure to remove 

carbon accumulations whenever necessary . 

Avoid the use of files for carbon re

moval. because th e carbon build-up can 

not be completely removed as shown in 

Fig. 4-3-6 , or undesirable c uts in these 

ports may be the result. It is advisable 

to use a carbon scraper (B ) and remove l 
the carbon from every corner of the port. J/ 
(Fig. 4-3-6 ) 

4. Installation 

a. Always use new cylinder gaskets when 

overhauling the engine . ( Fig. 4-3-7 ) 

b. When installing the cylinder over the 

piston, squeeze the piston rings into 

the ir grooves ( their e nd gaps should 

close on the knoc k pin) so they will 

not catch and b,· eak on the bottom of 

the cy linder·. ( Fig. 4-3-8 ) 
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Fig. 4-3-7 

Fig. 4-3-8 



4-4. Piston Pin• 

1. Pulling Out the Piston Pin 
Hemovc the c lip ut one e nd of the pis ton 

pin, using a needl e nose pli e r s (Fig . 
4 -4 - 1 ), and pus h th e pin out from the 

other side of the piston with a s lit head 

screwdriver. 

Before removing the piston pin clip, cover 

the crankcase opening with a c lean rag 
s o you will not accidentally drop the clip 

into the crankcase. 

2. Pi1ton-to-Pis'ton Pin Fit 

The piston pin s hould fit snugly in its 
bore so that it drags a little as you push 
it. If the pin is loose, the pin and/or the 
piston should be replaced. A pin with 
step wea r in its center should be replaced, 
a long with the connecting rod sma ll end 
needle bearing. (Fig. 4-4-2 ) 

Check th e s mall e nd of the connecting rod 
for wear by inserting th e piston pin. 

- 2 4 -

Fig. 4-4 - 1 

Fig. 4-4-2 



4.5, Piaton Ring• 

1. Keystone Type Piston and Keystone Ring 

» 
P1sto 

Piston ring 

Plain type piston & piston ring 

Fig.4-5-1 

~ 
P1st 

Cylinder 

~ 

"" Piston r i~ 

Keystone type piston & piston rill: 

Fig. 4-5-2 

A good seal must be maintained be tween the pi s ton and cylinder wa ll for e ffec

ti ve use of combustion presures. It is not practical , ho 1\·ever, to attempt to 

secure a pe rfect seal. With this in mind, importance is placed on e ffec tive seal • 

ing and prevention of piston ring s ticking. 

Piston ring s ticking is genera lly caused by gum deposits whi ch are produced 

through a bre ak down of the fu e l and o il from the hea t of the combustion process. 

This gum residue will de pos it itse lf in th e ring lands and rings. The s ubseq uen t 

blow-by tends to speed up the accumulation o f these gum deposits. 

In order to prevent the rings from s t icking and to provide more effec ti \'e seal

ing of the combustion pressures Yamaha ha s employed the Keys tone piston and 

ring in its e ngines. This marks the first time such an application has been made 

in the hi s tor y o f motorcyc le eng ineering. 

The des ign of the Keys tone ring is such that combus tion gas pressures force 

the ring down and out a lmost s imulta neous ly. This forc es the ring tightly against 

the cy linde r wall preventing blow-by. ( F ig. 4-5-3 ) 

On the o the r hand , in th e case of th e p lain ring, combustion pressure first 

acts on the top of the ring, forcing it do wn, and then passes between the r ing 

and piston to forc e the ring aga ins t the cy linder wa ll. This ac t ion is consider• 

ably s lower th a n that of the Keystone type rrng, and will allow more blow-by. 

With bl ow by, hea t cann ot be di ssipa ted from the piston ring to the cy linder 

wall and, as was me nti oned earli e r , excessive combus ti on hea t will cause the o il 

film to break down c r ea ting additional gum deposits. The Keys tone ring a llows 

for much bette r heat transference than the s tanda rd type ring. 

The most important advan tage of the Keystone type ring is that the piston ring 

land c learance c hanges as the pi s ton moves up and dow n. Figs . -t- 5-4 and 4-5- 5 

s how variations in the c leara nce r es ulting from the fl oating a c ii on o f the piston 

in the cy linrle 1·. T hi s variation in ring land c learance produces a "sc1·ubbing" 

effec t that r educes th e accumul ation of ~um depos it s and thus preven ts the ring 

from s ti c king in tlw lan d. 
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Lastly, lh e oulc r s u i·foce or the ring is coaled w ilh T e fl on ( Fig. 4-5-6 ). Th e T e fl on coa ti,r~i s c>rve s ns un c ffecti ~.c •aid during ring " sea ting" . In addition. the T e rl on coati n~ will 'r~~ llow mi c rosco 11 ic irreg~ lurities in the -cy linde r bo r e mor e faithfully th irn ; Prey\ous mnter io ls thu s providing add i tiona l r es is ta nce aga in s t blow by . 

• Back 
pressure 

(
Internal ) 
pressure 

l 

F ig. 4-5-3 

Side clearance when 
piston floats in the direction 
of the arrow. 

Fig. 4-5-5 

l 

TECHNICAL NOTES ON KEYSTONE RINGS 

Side clearance when 
piston floats in the direction 
of the arrow. 

Fig. 4 -5-4 

coating 

Fig. 4-5-6 

The keys tone ring can be handl ed in the same manner as conve ntional rings as far as servicing is concerned. However. the keys tone ring is not interchangeable and must be used as a set with a matching Keys tone piston. The Keystone ring can be iden tified from the conventional by its unique c r osssectiona l shape. The conve ntional ring has a r ec tangular cross-sec ti on where as the Keystone ring e mpl oys a 7° slope on th e top . 

IMPORTANT: 
The Keys ton e type piston has th e K mark s tamped afte r the numera ls indicating th e piston sizes on its head . On the othe r ha nd. the Keys tone type pi s ton ring ha s a symbol such as "1(2)N" , o r "1(2 )T". 

I 1 d t the top ring. and nume r a l 2 the second rin g.) 
( Numera e no es 
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2. Removing the . Ring ■ 

Put your thumbs at each end of the pis- 1 

ton ring and pull the piston ring. · ends' 

apart. Then slide it out of the groove on 

the back side of the ring lands. (F igs. 

4-5-7 and 8) 

F ig. 4-5-8 

3. Fitting the Ring■ 

F irst 
Second 

' 

Fig. 4-5-7 

knock pin 

'\__Piston ring 

.. 
Fig. 4 -5-9 

Both rings (top and bottom) are of the same type, and chrome plated. When 

installing the rings, align their ends with the knock pin. (Fig. 4-5-9 ) 

4. Checking the pi■ton Ring 

1 ) Piston Ring Wear 

Improper contact between the piston 

ring and th e cylinder may result in 

compression leakage, or scores or 

spotty wear on the cy linder wall. 

Therefore, correct s urfac e "contact" 

he tween the piston rings and the cy lin

clf•r s hould be checked before th e piston 

is installed. F ig. 4 - 5-10 s hows an 

examp lc• of a me thod for check ing the 

s udace contac t: Fig. 4- 5- 10 

Correc tl y fit the ring in the cy linde r, and then check whether or not any gap 

is s 1•1•n be tw een tht' ring and the C)rlinde r wall by using a s heet of white 

pap1·1· a s a re•flt•ctor. If no 1-:ap is found, a good sea ling between them is 

maintained . 
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2 ) Meas uring the pi s ton r ing fu r wear 

P ut the pi s ton ring into the cy l inder s o tha t the r ing is pa r a ll e l wi th the 

bo ttom edge of the cy linde r . Then meas ur e t he gap be t ween both e nds of the 

ring, us ing a fee le r gauge. ( Fig. 4 - 5- 10 ) 

End gap s hould l>e l>e tween 0 .15 mm and 0 .~5 mm fo r bo th No. 1 and No. 2 

rings . 

3 ) Re moving carbon de pos its 

Carbon on the piston rings and in the ring gr ooves will make the r ings s tick 

lo the piston , thus impairing cy linde r pe rforma nce . Remove the pist,m ring, 

and clean the rings and the piston ring grooves. 

4-6. Piston 

1. Checking and Reconditioning the Piaton 

1 ) Piston Shapes 

The piston has a slightl y tapered 

ring section whe n it is cold, as 

shown in Fig. 4 -6-1 left. W hen it 

warms up , the expansion of the ring 

section is greater than that of the 

skirt because the ring section is 

exposed to higher temperatures . 

This decrease the normal clearance 

between the pi s ton and cylinder 

wall, as sho wn in Fig. 4-6-1 right. 

When the piston is viewed from 

the bottom, its diameter at A (at 

the piston pin bosses) is slightly 

smaler than at B (right angles to 

the piston pin). At operating tem

peratures, the piston assumes a 

round shape, because the ex-pansion 

at A is greater than B. 

- 2 8 -

I~ 

0 

A 

~ --........ 

0 

F ig. 4 -6-1 

B 

F ig. 4 -6- 2 



2 ) Piston Clearance Me asure me nt. 

Piston clearance is the differe nce be

twee n the minimum cy linde r bore and 

the maximum pi s ton diamete r. 

Proper clearance is between 0 .035 ~ 

0.040 mm (0.00139 ~ 0 .00160 in.) as 

described in the "Cylinder" section. 

To determine maximum piston diameter, 

measure the piston with a micromete r 

at right angles to the pin bosses 10 

mm from the piston bottom edge, as 

shown in Fig. 4-6-3. 

3 ) Checking and Reconditioning Pistons 

CLEARANCE 0.035- 0. 040 mm 
(0. 00139- 0. 00160 in) 

Fig. 4 -6- 3 

Pistons showing signs of seizure are noisy and keep the engine from develop

ing full power . If a piston that has seized is used again without any correc

tion, another seizure will develop at the same point. Lightly sand these sei

zure area on the piston areas showing excessive friction with # 400 sandpaper. 

(Figs. 4-6-4 and 5) 

Fig. 4-6-4 Fig. 4 -6-5 

4 ) Removing Carbon 
Scrape off carbon accumulation on the top of the piston using a screwdriver 

or a hacksaw blade. (Fig. 4-6-6) 
Take note that the piston is not damaged during this process. 

Scrape off carbon accumulation in the piston ring grooves in order to prevent 

the ring from sticking. Do not use an old broken ring. The HSI uses Key

stone pistons and an old ring will not fit within the ring land. (Fig. 4-6-7 ) 

Fig. 4- 6- 6 
Fig. 4 - 6-7 
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2. Platon lnatallation Direction 

In s tall each pi s ton with tlw 111-r-ow mnrk ccl 

o n its lwacl pointing downwnrcl ( toward 

the (•xhuusl port of Lht• cy lincl1•r ). 

( F ig. 4 - 6-8 ) 

4-7. Crankcase Cover (R) 

1. Removal 

a. Remove the kick starter crank clamp

ing bolt, and remove the crank. 

(Fig. 4-7-1 ) 

b. Re move the pan-head screws from the 

crankcase cover ( R ). and take off the 

cover. ( Figs. 4-7-2 and 3 ) 

(The right crankcase cover may be re

moved with the oil pump mounted on it 

after disconnecting the oil delivery lines .) 

1 • 

·,-...,,. -
Fig. 4-7-2 

c . Always new gasket s hould be 

when overhauling the engine. 

used 
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Fig. 4-6-8 

Fig. 4-7-1 

Fig. 4-7-3 
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Fig. 4- 7-4 



2. Reinstallation 

Coa t the right c rankcase sealing s udace 

with gaske t paste ( YAMAHA BOND No. 5), 

lay the c rankcase cove r· gaske t ovPr it, 

and the n r ep la ce the r·ight c rank case c ove r . 

( Fig. 4-7-5 ) 

Be s ure to app ly the bond; otherwise, 

oi l rna _v lea k. 

4-8. Tachometer Drive Gear Assembly 

1. Tachometer drive gear assembly components. 

Housing 

Driven gear 

I 
I 

Fig. 4-8- 1 
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FiK. 4-7-5 

Drive gear assembly 

Shim 

Drive gear axle 



4-9. Clutch 

The purpose o f the clutch is to permit the rider a l coupl e or un c ouple th e c ngin r

anJ tra ns mi s sion. The HSl clutch is a we t multi -di s c ty pe. cons isting r> f fc,ur 

molded co rk friction plates and four c lutc h p la te s mounted o n th e main ax le n f th e 

tnrnsmission. 

The c lutch hous ing is mounte d o n the primary drive n ge ar . whi c h ,n tu rn 

meshed with the primary driv e gear that is mounted o n th e c ranks ha ft. 

The primary drive gear ha s 19 teeth, a nd the primary drive n ge ar 74 tee th . 

(Pr imary reducti o n ratio 74/ 19 = 3.894 ) 

P nmary dn'te gur 

/ 
,, F nc r,on nng 

15 

/ P nmary dn..,en g.e.1r Ass 'y (}-'.S I I 

Lock nut 

Push .,,,.,.,(HS I ) 

AdJ\o! Sting SC. l!IW / 
Push rod 2 

Fig. 4- 9-1 
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Fnc iton ptue 
/ 

/ Cus b10n n:>g 

Clut.h pt.ale 

Pressure plaJe 
,,, CW·l:h s pan; 

- Cl-u tch boss 

- Push rod I 



~ 

9 

15 

16 

~d 
7 '-~ 

/ 

5 

12 

14 

Fig. 4 - 9-2 

1. Primary driven g ear ass'y 10 . C lutc h spr in,::- 5 

2. Friction ring 11 . C lutc h sprin,:: ho ld ing sc r ew- 5 

3. Thrust bearing 1 2. Spacer 

4. T hrus t plate I 3 . Kic-k pinion ~car 

5 . C lut c h hoss 14. T hrus t plat ,· 

6 . C lutc h plate • 5 15 . Pus h ,·Oil I 
7 . C us hion rini.:· 5 16 . I .ock 1111I 
8. Fri c tion pla t c - 5 17 . I , tH' ~ nut w as ht.~ ,· 

9 . l'n·ssurc plntc· 

NOTE: ).' i~u,-,. r,i lln winµ pnrt 11 111111· i11tlic·ut,·s qu 11 11til y 11t•n•ss11ry fo r o n(• 

<·omplr•t " nss.-.n,h ly. 
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1. Removing the Preuur• Plate 

Hemove the fiv t> c lul r li !!Jll' ing scn•ws, 

the spri ngs, and the pressurp plate. 

(Fig. 4 - 9-3 ) 

2. Checking the Clutch Spring 

Fig. 4-9- 3 

Measuer the fr ee le ngth o f each cluth s pring, and r e place any spring mo re than 

1 .0 mm s horter than the s ta ndard free length. ( F igs . 4-9-4 a nd 5 ) 

Free le ngth 

Fig . 4 -9-4 

Standard 31.5 mm 
(1.24 in.) 

3 . Checking the Friction Plate 

Fig. 4- 9-5 

Friction plates are des igned to wear, so plates worn more than 0 . 3 mm under 

tlw s tandard t hi c kness (4.0 mm). or show ing uneven contact with the c lutc h plates. 

S ho uld be rep laced. ( Figs. 4 -9-6 and 7 ) 

T 
I 

S tanda rd 4.0 mm 

(0 .157 in .) 

F i~. '1 - !:Hi 

( 
I 

Fig. 4-9-7 
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4. Fitting the Cushion Rings 

Th t.' c us hion 1· ings a1·1• in ~talfpcf hc tw1•pn 

C' a c h c lut c h fl'il'lion pl a t l' pni1 · to ins u1·p 

e ,·e n l'll ~,1gc me nt o f th t• pl n tt•s. \\llw n fitt 

in g c us h io n rin gs. 111• s ur e th ey n r l' fl a t 

and no t twi s te d . ( Fi g. 4- 9- 8 ) 

F ig. 4 - 9-8 

5 . Removing the Clutch Bou 

P ull out pu s h-rod 1 a nd s trai ghte n th e be nt edges o f th e c lutc h bos s loc king 

was he L F it th e c lutch ho lding too l o ve r th e c lutc h boss, r e move th e nut, a nd 

the n th e boss itse lf. ( F igs. 4-9-9 and 10 ) 

Fi g. 4-9- 9 

6. Checking the Primary Driven Gear Au'y 

In se rt th e s pa ce r in th e p1·imary dri ve n g-ea r· boss, 

a nd c heck it for radi a l pla y or sc ratc hes th a t c ould 

impa ir c lutc h ac tio n and r es ult in e xcess ive no ise . 

He m,;ve the sc rntc hes with a n oil s ton e o r fin e 

s a ndpape r . ( Fi g . 4-9 -11 ) 
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7. Checking the Spacer 

Place tl1e spacer on the main axle, and 

check it for radial play. Lf play exist 

rep lace the spacer. lFig. 4-9-12 ) 

(The spacer with step wear in its outside 

s hould be replace. too. ) 

8. Checking the Push Rod 

Remove the push-rod from the clutch 

boss and roll it over a s urface plate. If 

the shaft is bent. straighten or rep lace 

it. ( Fig. 4-9-131 

9. Caution on Reauembling the Clutch 

Fig. 4-9-12 

'-
Fig. 4-9-13 

On the clutch side of the primary driven gear there is a thrust plate and a 

thrust bearing. If the thrust plate and thrust bearing are incorrec tly fitted . or 

omitted. the clutch boss will ride against the outer c lutc h housing and preYent 

smooth clutcl;ing. Be sure the thrust bearing and plate are correctly installed 

when reassembling the clutch. (Figs. 4-9-1 and 2 ). 

The thrus t bearing is placed around the primary gear spacer. When installing 

the c lutc h boss. exercise care not to s li p the thrust bearing from the spacer. 

Gr ease the su r face of the thrust bearing that goes aga ins t the oute r hous ing to 

ho ld th e bea ring in plar e. 
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1 O. Clutch Adjuatment 

The fri c tion plate and c lu tc h plate, which ure component purl s of the c lutch . 

are liabk to wear aft.er .vcars of USl'. The W('Ur o f tlu~se µart s r esults in poor 

c lutc h action or c lL1tc h s lippugc. He pluce or correc t them if worn . 

( 1 ) Adjusting the Adjusting Sc ,·cw. 

( Fig. 4-9-14 ) 

a. Remove the dynamo cover locater! on lhe 

left side of th e crankcase cove r . 

b. Loosen the adjusting screw loc k nut as 

shown in Fig. 4-9-14 . 

c. Slowly tighten the adjusting screw until 

resistance is felt. This means that the 

play of the push rod is removed. Then , 

back it off a 1/4 turn. Tighten the lock 

nut. 

(2 ) Adjusting the Clutch Cable 

A. This adjustment is made on the left 

upper part of the crankcase cover. 

(Refer to Fig. 4-9-14 ) 

a. Loosen the clutch cable adjusting screw 

lock nut. 

b. To reduce the play of the cable. loosen 

the adjusting screw, and to increase 

the play, tighten the screw. 

Adjust clutch lever free play to 2 ~ 3 

mm. ( Fig. 4-9-15 ) 

c. Fully tighten the lock nut, 

. .............. .i... _ ... ~ , -

--- -----= \ . 
-~ ~- --

- f ' . ::-. .. ~~~ 
·- Ji 

----· 
Fig. 4-9-14 

¼ ~ Ys in (2~ 3 mm) 

-~ ::-::T~----

Fig. 4-9-15 

B. Adjustment on the upper part of the clutch c able . ( Refer to Fig. 4-9-15 ). 

a. Loosen the lock nut. 

b. To decrease the play of the clutch cable , turn the cable adjusting screw 

c lockwise. while to increase the play. turn the screw counterc lokwi se. 

If the play is between 2 lo 3 mm. th e cab le is adjusted properly. 
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4-10. Primary Drive Gear 

1. Removal 

a . F eed a r o ll r, rl -11p rni;c hc lw ecn th e lc(• lh 

of the pl'imtu ·y dri ve l-(e11 r and th e 

pdmnry dri ve n geur lo lock Lh l' tn . 

(1-'ii,c. 4- 10- 1) 

b. To n ~movc th e gear, use lwo 1, lot -he nd 

sc r e w -driv e r s in I.ht• 11111nrH' I' us s ho wn 

in Fig. 4 - 10-2. 

2. Checking 

Exccss ivl' bucl< las h be twee n i,cear le<' lh 

causes a c lnsjin!,{ noi se, while in s uffi c ient 

backla s h 1·csults in a whine. 

To me as ure the bac kla s h. use a di a l 

gauge o r a s pec ia l gauge . F or conve ni e nce 

of this nwa s un•ml·nt. numbc 1·s arr ma1·ked 

on th e s urfaces of the primary drive gea r 

and the primary dri ve n gear . make a com• 

hinati o n o f these two i,ce a1·s so that the 

to tal of numbe r s 1·l'aches a s peci fi ed sc l 

va lu e. 

S tandard Value: 

TOTAL OF NUMBERS 150 + 1 

Fig. 4- 10- 1 

l'lf!. 4-)0-2 

C he ck th e g ea r s for sc ratc hes . wear and s haft- lo -ho le fil. and r e place \\'O rn 

parts. If th e r c plar e mc nl of worn parts docs no t ru r c tlw c la s hing noise o r 11·hin c 

adju s t µe ar bac kla s h 1, .v means o f inc r eas ing o r dcr r c a s ing the s tandard rnlue 

( total o f numbers ). 

4-11. Distance Collar 

l{c movc th e di::Han ce co llar fr om lhr> c rnnk s lrnft. us ing your finge r s o r plil'r s . 

\\'hc•n r e in s ta lling t he cli s tu11 cc co llar . fir s t put an adt•qLiall' amo unt of grf'a s f' in 

thl' lip cav il~' o f Lill' c rnnk s ha ft oi l sea l. 

)_fr s 11r1· Lo in s tall Litt• collar wi th it s e hamfc-n•d C' 11d inll'ard. 

Jtl 



4-12. Kick Starter 

Mechanism 

gear 

C1rcl1p 

Kick spring cover 

Kick axle 
Kick spring guide 

Kick gear clip 

Kick stopper 

Fig. 4- 12- 1 Ki ck C ross S ec tion 

Kick crank ass· y 

The prima r y ki c k-starter system (one-touch kick-s tarte r) is e mplo~,ed Howe \·e r. 

a new "non-cons tant-mesh" mec hanism has been introduced into the H S I kick -s tarte r. 

ins tead of the cons t a nt-mesh kick gear type , s uc h as the ratchet and rolle1·- loc k 

sys te ms . 

That is, the ki c k gea r meshes with the idl e r ~e n,· onl y whe n th t• ki c k-s ta1·te r 

pedal is ki c ked. Afte r the e ngine is s tarted, th<· ki c k gea r is d isengaged from the 

id le r gear. Thi s m«>chani s m not onl y Plirninntes nois1• 1·esulting from the cons ta nt 

mesh of the ki c k gear with the idl e r gtiar, hut n lsu grea tb· contributes to the 

durability of tlt e ki ck s tart e r a sse mbl .v. 
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As the kick starte ,· axl e is turned , the 

kick gear splined to the ki c k axle , having 

spiral splines on its surface, is s lid upwar d 

along the axle. ( In this c ase , the kick gear 

moves only axially without rotating because 

of the kick gear clip fitted in the kick gear.) 

When the kick gear moves upward, teeth of 

the kick gear may clash against teeth of the 

idler gear. (Although there will be possi

bility of smooth meshing without clashing.) 

The kick gear clip is designed to absorb 

the impact of clashing, and at the same 

time cause the kick gear to rotate so that 

the kick gear will smoothly come into mesh 

with the idler gear. 

(Refer to Figs. 4-12-2 and 3 ) After the 

kick gear has meshed with the idler gear, 

the kick gear is further slid upward with

out rotating. At the instant that the back 

of the kick gear contacts the circlip, the 

thrust load is imposed on the kick gear, 

thereby giving it turning force and rotating 

the crankshaft to start the engine. 

'1*' 
Q) 

» 

®O @ © 

0 0 
@ ©@ ® 

0 () 

Kl LE 

• 
Fig. 4-12-2 

Fig. 4-12-3 

(D K ick- s tart ers shaft 

® Kick gear 

@ Adjusting shim 

© C irclip 

@ Kick return spring guide 

® Kick return spring 

(J) Ki c k r e turn s pring cover 

@ C irclip 

Fig. 4 -12-4 Exploded Vie w of the Ki c ks tart e r 
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1. Removal 

The kick starter system can h<' removed 

as an assembly. ( Fil{. 4-12-5 ) 

2. Removing the Kick Idler Gear 

Remove the c irclip retaining the idler 

gea r with pliers. Remove the thrus t 

washer, and then slide the gear off the 

dri ve axle . ( Fig. 4 -12-6 ) 

4-13. Drive Sprocket 

1. Removal 

a. Strainghten the bent edge of the locking 

washer with a chise l. ( Fig. 4- 13- 1 ) 

b. Keep the drive sprocket from t urn ing 

with the fl ywheel magneto holding tool, 

the n loosen the sproc ke t nu t. 

( Fig. 4-13- 2 ! 
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Fig. 4- 12-5 

Fig. 4-12-6 

Fig. 4- 13-1 

Fig. 4-13-2 



c. If no fl yw hee l magne to holding tool 1s avaiable, s hift the transmissi on lo 1st 

gea r, fit a soc ke t wrench on the s proc ke t nul. and hit the handl e of the wrench 

with a hamme r so the Impact will loosen the nut. 

2. Checking the Drive Sprocket 

A worn drive s procke t may result 111 al,normal noise. and s horte n the I if,, ,,f 

the chain. C heck the teeth of the s proc ket teeth fur wear and deformati on. 

C hec king the Chain and Drive Sprocket fo,· Meshing : 

Drive s proke t wear can be checked by inspec tion the teeth, but it can m<,r e 

c asi ly be checked by observing the meshing of th e s procke t with the chain . 

Whether the drive sp r ocket is worn or not can be determined by us ing a ni, 11 

drive chain. If the re is excessive play between the sprocke t and the ne w chain, 

r eplace it. (Figs. 4-13-4 ) 

Wear 
area 

Bent teeth 

Worn Good 

Bent teeth 

Wear area 

Fig.4 - 13-3 

Clean the chain with solvent before checking it. Then hold the chain 111 your 

fingers, as s hown in Fig. 4-13-5 and check whether the chain bends without 

kinking. 

Next, suspend the c hain as shown Fig. 4-13-7 . If the c hain exhibits cuna· 

tures, (A , B and C ) as s hown in Fig. 4-13-7. it i s d e fec tive. Replace it. 

C urvatures may often r esult from lac k o f lubrica tion. dirt. o r rus t. In this 

case, r ec lean the cha in and ,·epea ted ly bend it back and forth in detergent oil. 

th e n c heck it again for de fec ts . 

Another good test fo, · wear is to mes h the c hain \\'ith a ne w s procket and check 

for e xcess ive slack. The c hain is bad if yo u can pull it a\\'ay from th e cun·ature 

of the s proc ke t a di s tancl' of mon• than a ,J.f link. 
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Fig. 4-13- 4 Fig. 4-13-5 

Fig. 4 -13-6 Fif!. 4-13-7 
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4-14. Shifting Mechanism 

GP.a r 5h11 l drum 

/j\ Sholl fork 

Sholl drum s topper lever 

- Shift drum stopper .spr ing 

Gear shif l arm A 

Change :;hall --- -... ,1.---.-- Gear shill arm spring 

_ Gear shift ar m B 

Gear sh , fl drum pin __ __::,~__.::,'-<::----' 

Gear s h,fl r el urn s pring ------. 

Fig. 4 - 14 - 1 

When the gea r s hift leve r is depressed, the gear s hift moves gear s hift a rm £3 

back and forth , whi ch in turn causes, gea r s hift arm A to push the gear shi ft dr um 

pins mounted on the gea r s hift drum , thus turning the gear s hift drum . 

The gear s hift drum is equipped with five gear s hift drum pins, and is des igned 

to make ½ of a turn each time the gear s hift le ve r is depressed. ln other words. 

one full turn of the drum will s hift the transmission through fi ve s tags; fi rst. ~I:'· 

cond, third, fourth and fifth. The gear s hift pins arc h<! lcl hy the di sc so that the 

stoppe r plate may secure Pach posi tion of the fiv e stages. 

The outer s urfa ce of the gear s hift drum is provided with s lots. a lon!! whid , 

the s hift fork s trave l hack and forth when s hifting gears. 

The neutral pos iti,,n is localed l,etween the fir s t and 81•co1HI ~car shift d r um 

pins, and th1• s toppe r mec hani s m is locat11d on tlw ldt s id (' of tlw s hift drum. 

1. Removing the Gear Shift Shaft Au'y 

T o rornovc K<'III ' 1s hift. 111·n1 A, •·•·mnv,• tlw eirdip nnd wns lu' r. ( 1.'i g. ,1- 1•1- :J. ) 

l .ifl 11p JH'III' Hhifl 111'III f1 ·0111 tit (• :-i hift,·r d r 11111. 11 11d r,•nio v•· i t from tl1t' right ~,ck 

,,f tlw •·111,d 1w. ( l•'i1-< . tl - 1'1 - :ll 



Fig. 4-14-2 

2. Checking Gear Shift parts 

a. Checking the gear shift return spring 

Check the gear shift return spring for 

fatigue or damage. A broken or fatigued 

gear shift return spring will impair 

the returning action of the shifting 

action of the shifting system. 

b. A broken or fatigued gear s hift arm 

s pring will result in shifting failures. 

3. Gear Shift Arm 

a. Re moval 

First r e mo ve th t' mounting bolt and 

r e mov e the spr ing one hy orw. 

Ii. Checking th e gNll" S hift Arm Sµ rinl-( 

( l·{t>fe r to Fig. 4 - 1'1 -5 ). 

A fatiguc,d 01· hrok <- n ~c·ar· s hift 111·1n 

s prinf.{ ma _v ll'l tlw s hift arm s lip f1·11m 

on e shifte r· drum pin lo anotlwr . C lw c k 

t.lw s pring for prnpl'r · te ns ion and n• • 

plac•~ it if weak 01· brokt' ll . 

4. Reconditioning 

If lhe shiftinK uss1•mhly do,· s not \\'11rk 

C 1llT•·c · tl~· ( <· . !( . . s lippilKt ' or shifting hnlf• 

\\'a y) . adju s t tlu• f.{Pnr s hift rl'l111·11 s prin~ 

::. lop s c·rc•w ( eef·1•nt.ri1· s lrnp,·d S l' l ' t•w l II) ,·11 • 
1•,•pc-1. tlw s hift ar·m nc'linn . ( (.' ii-( , ,1- l -l - li ) 
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4-15. Splitting the crankcase 

1. Splitting 

TIH' cra nkcase may be sp lit ft- ,)m e ith er th.., le ft or ri1:d1t. s ide . Howeve r , tu 

facilitate t he s ubseq ue nt se r\'icing opera ti o ns . th e sp littin g too l s ho uld be in

s talled o n the ri g ht ha lf of th e c 1· ,111kcase. 

a . Remo,·e the pan hea d sc r e ws o n th e 

left s ide crank case . ( F ig. 4- 15-1 ) 

b. In s ta ll th e c r a nk case di,·i ding too l on 

th e right c r a nk case a nd alte rnate ly tap 

th e tr a ns miss io n main ax le a nd th e s ide 

o f the ri ght half with a so ft fa ced 

hammer, so that th e right ha lf even 

tually separates compl e tel y fr o m the 

le ft half. ( Figs. 4-15-2 and 3 ) 

Fi g. 4-15-2 

-------- ~ 
F ig. 4-15- 1 

F ig. 4-15-3 

Note: 1. Fully ti g hte n th e bo lts o f the c rank case dividing t oo l. whil e keep ing 

the body ho ri zontal. 

2 . Position the co nn ec ting r od a t top d e ad cente r t o preve nt th e 1· od fr om 

con tac ting. 

2. Reassembling 

Whe n r e assembling th e crankcase. be 

s ure to clean the mating s urfaces tho r o ugl y 

a nd th e n applv Y Al\ lAHA BOND No. 4 to 

th e matin g s urfa ces of the c rank case. 

! Fig. 4- 1 5-4 ) 
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4-16. Transmission Ass'y 

p111lon gears 

5D01226 

5D21447 gear wheels 

Fig. 4-16-1 Layout of Transmission Gears 

Ad1ust shim 

~l~~~gea:,11~;::: wl1tc~ " . 
y,? , Chu ,. 

washe• ' 
- 19,l")J 41 11 ~eJr whrl'i 

(Ju t.,.d-."L Wa!:ihCr ' 

-~ ~#~:\J'1

t d gear wheel I 
si ~ 0111 ax le {~&-a~• , 

. ~, ~ ¥'· l I 

li~ -- ' ' z~ 5th J)IIIIUII gear . I 

tt ~ rasher 

~ J111
~1h J)1111on gear 

{.)~~ 3rd pu11011 gear ~~'t>.;: """"" ~~-" 
~ · ',, 

Fi[( . ,1 - I 6-~ E xplodf'd Vi,·w of Transmis s ion 

r • 
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F o r de t.iil s ,>f a ss<·mbl_,·. nrr.i nl,{cmen t uncJ ports o f t he trans miss ion. r e fer to 

Figs . 4 - 16 - 1 a nd 2 . 

T he primary r rrluctiun r-atio is 74 / 19 (3 . 89'1 ), and the seco ndary r educ t ion ratio 

is 40/ 13 (3 . 077 ). T he r e for e . the tota l r e duction ratios wil l be: 

Prirnnr·y reduc t in11 Transmiss ion gea r· S econdary Total r educ t ion 

J r eduction r educti on rati o 
- - ~-- -- - -

~~ ~ 4/ 19 ( 3 . 894 ) 3 . 182 ( 35/ 11 ) 3 . 077 (40/ 13 ) 3 8 . 126 
--

2nd .l ,, -,. l. 8 13 (29/ 16 ) ,, ,. 2 1. 723 
--- ---- -- - ----

I --
3rd ,, ,, 1.300 (26/ 20 ) ,, ,. 15 .5 76 

I -
4th ,, ,, 1.045 (23/22 ) ,, ,, 12 . 521 

5th I ,, ,, 0 . 840 (21/25) ,, ,, 10 . 065 

1. Removal 

1 ) Re mo ve the c irclip, ho lder , and washer fr om the gear shift drum on the le ft 

side of the engine . ( Figs. 4-16-3 and 4 ) 

Fig. 4-16-3 Fig. 4-16-4 

2 ) Re move the ne utral , s topper mechanism. (Figs. 4- 16-5, 6 ) 

Qi 

Fig. 1 - 16- !'i F ig. 4 - 16- 6 
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3 ) Remove the transmission and shifter 

as a unit. ( Fig. 4-16-7) 

2. Caution on Reinstallation 

a. Reinstalling the Gear Ass'y and Shifter 

Reinstall the transmission and shifter 

as a unit in the left crankcase half 

after they are sub assembled. Re

member that the gear ass'y and shifter 

drum can not be installed separately. 

( Fig. 4-16-8 ) 

b. Caution on Reassembling the Crankcase 

The following measures should be taken 

to prevent the shift forks from bending. 

Fig. 4-16-7 

Fig. 4-16-8 

O Never reassemble the crankcase halves. with the transmission in first gear. 

Otherwise. the fifth pinion dog may batter against wedge the pinion teeth. and 

cause th e shift fork to bend. 

4-17. Crankshaft 

Of all the engine parts, the crankshaft requires the highest degree o f accuracy 

in engineering. 

The crankshaft oil seal in the YAMAHA 90HSI is a solid al uminum. laby rinth 

type. which is superior to th e conventional type in res is tance to hea t. o il and \\·ea r. 
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rank bea r ing shim 

O r ing Filler 

ircl ip 
Cr a nk bear ing 

Connecting rod 

Crank pin ~ 

Crank shaft ass y 
Crank pin washer 

' Large end be;iring tlJJI~ crank pin washer Crank bear, ' 

Labyrinth packing 

Crank bearing 

Crank sh 

Filler 

Crank cover 

Crankshaft 

.,~~ 
r ~~-- -- .✓.: I .. . '--.J 

,,-

;~ 
F ig. 4-17-1 C rank s ha ft Ass' y Component Par t s 

43 ~.~~ mm 

Fi g. 4- 17- 2 A s sembl ed C ra nk s ha ft Di ment ions 
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1. Removing the Crankahaft AH'y 

a . Remove the crankshaft uss'y with lhe 

crankcase dividing tool. (Fig. 4-17- 3) 

O Tighten the dividing tool bolts into the 

cra nkca se, and keep the cra nkcas e hori

zon ta I. 

O Pu ll the connecting rod up to top dead 

center so it will not hit the crankcase, 

a nd keep it there by inserting a thrust 

bearing between the e nd of th e crank

shaft and the center bolt of the dividing 

tool. 

2. Disauembling the Crankshaft Ass'y 

To disassemble the crankshaft ass'y use a 

set of special tools as shown in Fig. 

4-17-4, and follow the steps 1)~8). 

1) Tnsert the tool (1) into the gap be

tween the crank wheel and the crank 

cover. (F ig. 4-17-5) 

Then in sta ll the tool (2) in the same 

manner as above on the other half of 

the crankshaft. 
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a 
a 

Fig. 4-17-4 

Fig, 4-17-5 

( I) 

(2) 

(3) 



2 ) Fully ti1d1te n the> bolt s of tool ( ] ) and 

(2 ). Failure to tighte n the bolts co rn

pl e tt!l y con r es ult in tool fui lure . 

Wig. ,1- 17- 6 ) 

3) Fig. 4-17-7 shows the tool s installed 

on the crankshaft ass'y. 

4 ) Hold the crankshaft ass'y in a vice, 

and disassemble the ass 'y into two 

parts by alternatel y giving one turn 

to each bolt (3 ) which is installed on 

the tool (2 ), so that the crankshaft 

ass'y splits into two parts . 

(Fig. 4-17-8 ) 

5 ) Fig. 4-17-9 shows the disassembled 

crankshaft ass' y. To remove the crank 

cover and bearing, use a press. 

Note that the ignition side was re

moved. This al lows free made center 

spline to protrude and provid e an eas ie r 

working surface for the press. 
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Fig. 4-17-7 

Fig. 4-17-8 

Fig. 4-17-9 



6 ) Remove the crankshaft pin in th e man

ner as shown in Fig. 4-17-10. ( For 

this purpose. us e th e jigs a s hown in 

Fig. 4-17-11) 

7 ) Next, take the remaining crank wheel 

with the crank pin still in it, turn the 

wheel over, place it on the support 

plates, and press out the crank pin . 

8) Repeat steps "6 )" and "7 )" to disas-

semble the other crank half. 

3 . Reassembling the Cranksha ft Ass'y 

To reassemble the crankshaft ass 'y use 

a set of special jigs as shown in Fig. 

4-17-11. 

1) Install Tool No. 6 (used to space the 

crankshaft. ass' y) on Tool No. 1. 

( Fig. 4-17-12 ) 
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®~ 

®WIii 
CD 

Fig.4-17-11 

Fi~. 4-17-12 

@ 
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2 ) Press the crank pin into one crank 

wheel, and position the crank wheel in 

Tool No. 1. Then in s tall the connecting / 

rod on the shaft. (Fig. 4 - 17- 13) 

3) Place the other crank wheel in position 

and lightly tap it onto the crank pin. 

Keep the crank wheel horizontal when 

tapping it in place. 

Position the slide plate against the rim 

of the crank wheel, and tap the slide 

plate until it contacts the crank wheel 

( to align the crankshaft temporarily) 

using a brass hammer. (Fig. 4-17-14 ) 

Fig. 4-17-13 

Fig. 4-17-14 

Note : When using the hammer, keep the slide plate bolt lock nut loose. 

4 ) Tighten the slide plate lock nut fully. 

(Fig. 4-17-15) 

Fig. 4-17-15 

SJ Place Tool No. 2 on the face of the crank wheel and press the wheel down· 

ward with a !1and press until Tool No. 2 come s in contact with the top of 

Tool No. 6. Then continue pressing unti I the pre ssure load reaches 5 tons. 

( Fig. 4-17-16) 
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( P r essure s hould be applied in the 

center line of th e crank pin. F ig. 

4-17-16) 

__,_ Press this side 

Crank pin 

Fig. 4-17-16 
Fig. 4-17-17 

6 ) First, install the crank cover over the male cnnter spline. Then join the two 

crank halves together, making sure the rods are 180° apart. Note that tool 

No. 5 (crankshaft wedge) is placed between the upper crank wheels to pre vent 

the crank wheels from collapsing against the rods. When you are sure the 

center splines are mating correctly apply pressure on the order of 10 ( + ) tons. 

Remove the crankshaft and check over

all width. If overall width is correct 

the entire crank assembly may now be 

aligned. (Fig. 4-17-18 ) 

Then align the whole crankshaft ass'y. 

4. Aligning Crankshaft Au'y 

1) Place the crankshaft ass'y on V blocks 

or other suitable centering device and 

check for alignment. (Fig. 4-17-19 ) 

If runout exceeds specified limits, 

align the crankshaft ass'y. 
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2 ) TtJ co rTec l c rank \\"lw e l run uut drr vC' a wedge into th <: g ap 11 <: tw een th e c r a nk 
ll'hee ls . o r use n b n rs s hnmme r l11 Lap th e whee ls 1nlo a lignme n t. 

lf;- igs . .J - 17-20 a nd ~ I J 

7 

Fil-(. 4 -17-20 F iA". 4-17- 21 

5. Accuracy of the Crankshaft Ass'y 

1 ) A xial Pia~· o f the Conn e cting Hod Sma ll End 

( M e asure th e wea r o f th e c rank pin a nd bea ring a t th e lc.rrge e nd o f the c 0 11 • 

ne cting r od . ) 

As s ho wn in Fi g . 4 -17- 22. \\· igg le the connec tin g r od s ma ll end. and c he ck 
for axial pla y . 

A xial pla y limits: 

( a ) A xia l play s ho uld be 2 mm o r less . 

(Use a dial g auge. J If th e play is 

mo r e tha n 2 mm, disa ssemble the 

c rnnks haft a nd r e place · d e fec ti ve 

pans. 

( h ) A fte r r econditioning. a xial pl a y 

s ho uld lw be tween 0.8 mm a nd 1. 0 

mm. 

2 ) C hec king th e Connec ting Rod for· L. a r·ge 

End Side Play. / Fi g. 4 -17- 23 l 

Ho ld the connec ting rod to on e s ide 

and in se rt a fee le r g a uge be twee n the 

large e nd and the c rank whee l. 

S ide l'la .v Limits : 0 . 1 mm 0 .3 mm 

- S6 -

MAXIMUM 2mm 

~ -

Fi f!. 4 -1 7- 22 

F i ,-.r. 4 - 17-2 3 



:1 l C )v,· ,·n 11 I .,·11 1,( tl, 111 111 H111111u t o f t i"' 

Crn 11 k-. l, u ft t J• q,( . '1 - 17 - ~ '1 1 

I , 11n ,t s : 

In ) O vcru ll il'ng th of 111<' C: 1·a 11 k 

;\ .... .. 0 O.O!'i mm 
0 . I 0 mm 

H ...... .. . 12G 
() mm 
0 .2 0 mm 

I h l Hunoul o f tlH' Crn nk s ha fl 

0. 03 mm o r le ss 

6. Reinstalling the Crankshaft Au'y 

l'ut s hims on ho lh e nds of tlw c r a nk 

s ha ft. a nd ins tall th e c r a nks haft a ssembly 

l,_v us ing lh C' c r a nks haft in s ta lling lon l. 

l-lnld th e conn <'c ling rod a t top de ad 

c ente r wi th one ha nd whi le turning the 

ha ndl P of th e in s ta lling too l with the othe r . 

11-' ig. 4 - 17- 25 ) 

4-18. Bearings and Oil Seals 
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1. Removal and Reinstallation 

Ideally , the crankcase should be heated slowly and evenly to approximately 

120° C (248° F) to remove or install oil seals and bearings, but the following 

procedure is satisfactory. 

1) Removal 

a. Pry the oil seals out of place with 

slot-head screwdriver. 

(Fig. 4-18-2) 

When overhauling the engine, always 

replace the oil seals. 

b. Remove the bearings with the bear· 

ing removing tool. (F ig. 4-18-3) 

2 ) Reinstallation 

Fig. 4-18-2 

Fig. 4-18-3 

Install all bearings and oil seals, with the stamped marker ' s mark or numbers 

facing outward. 

Pack all bearings with an adequate amount of light weight grease before 

installation. 
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4-19. Carburetors 

Fig. 4-19-1 

1. Pilot jet 
2. Valve seat washer 
3. Valve seat assy 
4. Main nozzle 
5. Main jet 
6. Float 
7. Float pin 
8. Float chamber gaske t 
9. Float chamber body 

10. Body fitting screw 
11. Nut 
12. Air adjusting screw 
13. Air adjusting spring 
14. Throttle valve 
15. Throttle bar 
16. Cott e r pin 
17. Needle 
18. Clip 
19. Spring seat 
20. Throttle valve spring 
21. Mixing chamber top 
22. Mixing chamhe r cap 
23. Wire adjusting nut 
24. Wire adjusting screw 
25. Throttl e stop spring 
26. Throttle screw 
27. Cap 
28. Starter plunger 
29. Planger spring 
30. Starter lever(left J 
31. Starter lever/ Right) 
32. Starter lever rod 
33. Hod screw 
34. Starter lever washer 
35. S tarter le ve r pl at e 
36. PI unger Cap 
37. Plunge r cap cover 
38. Air henl pipe 
39. Plate 
40. Spring wash(• r 
41. l'anhead screw 
42. Ove r flow pipe 

OP 
SCREW 

~ 

The YAMAHA 90HS1 engine 1s eq uipped with 

a pair of AMAL type, MIKUNI VM16SC car

bure tors . 

~ 
37~ 36. 
35# 
34-@ ' 

"l_ :;-ii . 26 

~~~ ~ 

~~ 

9 

10 

1-' ig. '1 - 19-~ C arhu1·e tor C omponents 
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1 · Checking the Carburetor 

1 ) Floa t 

If fu e l lea ks into the fl oat whilP thr c-nl{ine is running. the 

fu e l leve l w i II ri se and make the C1Jmbus titJn mixture too rich. 

fl oa t c hambe r 

S hake th e 

fl oat s n yo u c on fee l ,,r lwar a ny ga s o l ine in side. Replace the fl oa t i f it is 

d e formed or le nking. 

2 ) Fl oat Vn lvc 

Hcplacc the fl oa t va lvt• if its sea ting end , s gn,o\·piJ or sc ratched. Check the 

fl out va lve s prinl? for fatigu e . DC'press the fl oat va lve with )Our fin~er . a nd 

make s ure it prope rl y sea t s again s t the va lve seal. 

If the float va l ve s pring is weake ne d . fu e l may overflow. flooding the float 

chamber when the machine is running at certain speeds. or OH,r a ce rtain 

t ype o f road. 

3 ) Overflowing 

If fuel overflows, c heck the carbure tor as desc r ibed in l l and 2 ahove. If 

neither 1) nor 2 ) cures the ove rflo wing. it may be ca us ed by dust or dirt 1n 

the fu e l preventing the float va lve fr o m seating prope r· ly. Remove the dust 

or dirt in the fu e l. (Figs. 4-19-3 a nd 4 ) 

Valve seat 

Fig. 4-19- 3 

4 ) C leaning the C ar·bure tor 

IJi s a ssemble the ca rbure to r. and wash 

a ll it s parts in a s uit ab le s oh·en t. 

B low all air· and fu e l passages in th t> 

c a diu n • Lor with compn•ssNI a i ,._ 

/\ II j<'ts and othl'r d,•licntP pa rt s s lwuld 

1,,, 1•l1•anl'd l,y hlowin/.! c11111p 1·e~s,' d 11 1r 

th, ·11111-(h tlwm , lwc11 11 i,f' l\'ir,· n ,· 11tlwr 

ha rd , pni1111·d ,· l1•11ni11g too l,- 11111 _1 dnn11tRe 

tlwi r· p1·1·cisi 1111 -11111,· hi1wd s udncP~. 

( F ig. -1- 19-5 ) 
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2. Adjusting the fuel 

The fuel level of the carburetor is t · ) h 
s r1ct Y c ecked out before delivery of the 

machin e. but it ma y fluctuate bec ause of a worn ne e dl e valve or a deformed float 

arm. 

If th e fuel lev e l rises above the specified level , th e air-fuel mixture becomes 

too 1-ich If the fuel le vel is below the spec1· f1'ed J I h · b eve . t e mixture ecome s lea n. 

Any incorrect fu e l level should he adjusted in th e followin g mann e r . 

Float holding plate 
Float holding plate 

Float 

A 
Float Needle 

Mixing chamber 

Fig. 4-19-6 Fig. 4-19-7 

I ) Remove the float chamber body, and invert the mixing chamber body. Slowly 

push the float downward with your fingers until the float contacts the top o f 

the float needle. Do not push hard enough to compress the needle \·al\'e 

spring. 

2 ) Then mea s ure height A rn Fig. 4-19-6 (F rom the top of the float to the fl oa t 

chamber gasket seat. ) 

Standard measurement: 24 ± I mm . 

3 ) ff A measure more or less than the standard value. bent the tang a little so 

that a correct measurement is obtained. 

3 • Synchronizing Carburetors 

Both cy lind ,·rs 1,· ill not pul l eve nly unl ess th e c ad,uration s y s te m for each 

s i,k is id,-,ntical. If one s lid e is higher in th e c a1·burcto1· uore than th e other 

!--. l ide , ov,-,·all p,,r,r· e ngine p1~1· for ·man cc will he th e 1·es1rlt. 

I , \\'ith tlw ,-ng ine not runnin g, ri•move the 1·ulibe 1· air filte1· conn ec tors. 

~ J T w i~t tlw thrr,ttlr! grip fully ope n so that th e s lide s lift completely up. 
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3) Heac h into the tti 1· intnk,· of hu th cn i-lJUre t.or s with the fin gers o f one ha nd (a 
s id e ang le 111i r ro1· p laced 111 fr o nt o f the ai r intakes w ill a lso a ll ow the s lid e 
pos ition s t.,, b<' c lw cked) a nd fr- e l the lo p fJ f the bores for the th rott le s lides. 

4 ) S low l~· f' luse the lhroll lP grip until the throttl e s l ides jus t beg ins to e nte r 
th e h,ne. 

5) 130th s lides mu s t he sy nc hroni zed to e nte r the hor e at exac tly the same time. 
If the s lide nrc no t sync hron ized, t he n mak e an a dju s tment a l the top o f the 
ca rbur e tor. u s ing the cabl e adju s ter , to r aise or lowe r one s li de to matc h 
the o ther. 

4. Adluating the Idle Speed 

1 ) Turn the thro ttl e s to p s cre ws equall y , a co upl e turns, to raise the thrott le 
s lides from a full y c losed pos ition . Thi s prevents the e ngine from quitting 
whil e the idl e s peed is be ing ad jus ted . 

2 ) Start the e ng in e . 

3 ) Begin with e ithe r carbure to r a nd a lterna t e ly screw the idl e s peed sc rew in. 
the n o ut. Whi le do ing thi s. take no te o f th e incrcare and decrease in e ngi ne 
1·pm. At th e po int whe r e bo th cy linde r s are idling a t the same s peed there 
w ill be no in c r ease a nd de crease in e ngi ne rpm fo r app r ox i-mate ly ½ ~ 1 
turns. A t thi s p•l inl the idl e rpm may exceed the spec ifi ed rpm. but thi s can 
lie c ,) 1· rene rl liy liac kin,:! off both id le s peed sc r ew ~ an eq ua I a mo unt until the 
rp m' s dr11p to th e pro pe r leve l ( 1.100 - l. 200 rpm' s . l 

5. Carburetor Setting 
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4 .20. Air Cleanera 

1 . Removal 

1) Remove th e s id e covers, both right and lef t. 
2) Remove the uir c le aner mounting boll. 
3) Loosen the screw both right and left. 

4) Remove the c leaner assy and take out the {i Jter e lement. 

Fig. 4-20-1 Fig. 4-20-2 

2. Cleaning 

Clean the filter e le me nt with campressed air. 

Because the e leme nt is made of filter paper, it shou ld ne ver be exposed to 
water or oi I. 

If the e le me nt is excessive l y dirty, it may be c leaned carefully with gasoline. 
If possible, the e le me nt should every 3,000 miles (5,000 km ). 

Fig. · ,i - 20- 3 
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CHAPTER !'i. C HASSIS 

The c h ass i s i s of a s t er> I tubing cliamontl fr·a rnP s tn, e tur·t• . Th t> HSl h as s u ccess

fully r c duc t>d I.Ir e numltP r· •>f nw mlwrs u f th e fr-am•·. tlwn•lty attaining a wt- 11 - hal a nccd 

s tress distribution. The unique d es il{n of tlw c h ass i s h as n •s ult<'d in lighte r w e ight 

a s w e ll as in improved rigidity am.I s t rc- n g th . 

5 -1. Front Wheel 

/s 
/ 3 

< 6 _ 

~ ' 
10 

8 

~20 

17 

16 

19 

8 

15 ~ ~ 
~ / 

9 

"-. 22 

l; il-( . !"i- 1 - I F ,·,rnt \\"hr•,·1 ( "ornporw11 t .., 

t,4 

21 

I. Front huh 
2. Spoke se t 
3. Rim 
4. Front Lire 
5. T ube 
6. Rim band 
7. Bearing space r 
8. Bearing 
9. Oi I sea l 

10. Oil sea l 
11. Drive gear 
12. Brake s hoe comp 
13. Re turn sp ring 
14. Brake shoe plate 
15. Shaft cam 
16. Meter gea r 
17. Bushing 
18. O i I sea l 
19. 0 r ing 
20. Stop ring 
21. \\'heel s ha ft 
22. \\"hee l s ha ft co l le r 
23. i\ ut 
24 . G r ease nippl e 
25. Cam shaft lever 
26. Bol L 
27. :\ul 
28. Spring wa s he r 
29. P lane wa s he r 
30. \\"ire adjusting bolt 
31. \\'ire adjusting nut 



1 . Re moval 
I I I J1., , , ., 11 n, •c- l tl w l, i-r, k<· 1'11 1,1,, fr"m th e 

( 1, 1111 1 l, r 11 1,<• ~I,"" p lall•. and n ·mov,· tlw 

,-. p, .,.,1 0111 ,, 1,•r c rd,1, ·. I 1-' ig . 5 - 1- 2 ) 

2 ) l<C'mm·,, th l' fru nt w hee l s huft nut. 

! Fig. 5 - l -3 l 

3 J L oosen th e front whee I s haft lock bol t. 

I Fig. 5- 1- 4 ) 

4 ) l 'u ll out the sha ft. ( F ig. fi- 1- 5 ) 

6'i ' 

Fil{. 5- 1-2 

F i g. 5 -1-3 



5 ) Remove the fr ont whc>e l ass 'y ( Fig. 5 - 1 - 6 l 

Fig. 5 -1 -6 

2. Checking and Adjustment 
1 ) Checking the Run o ut o f th e Rim 

Ancho r the fro nt wh ee l as s ho ws 1n 
Fig. 5-1-7. a nd me a s ure th e run out of 
the rim with a dial ga uge. 

Runo ut I imits: 2 mm (0 . 07 in. ) 

Excess ive runout of the rim may cause 
steeri ng difficulties whil e riding the 
machine , which may lead to an accident. 
Excessive runout may result from a 

de form e d rim or a loosen s poke nipple. 
2 ) Spokes 

a . R e plac in g Spokes: 

\\'he n r e pl ac ing a spoke o r la c in g up 

a ne w whee l it mu s t be noted that 
the r e arc two differe nt s pokes us ed 

on th e r im assemhly. F igure 6-1-8 
( I e ft ) s hows an "outside" s poke and 
( right) an "ins ide". Wh e n lacing up a 

ne w whee l ass e mbl y . always in s tall 

the "inside" s po kes fir s t the n true t he 

whe e l. 

After th e wheel ha s been roughl y trued, 

in s ta II th e o uts ide spokes and align 
th e wheel to final s pec ification s . 

Ii. Adjus ting the s pokP te ns ion ; 

Any lnus e ne d s pokP or uneven s poke 
t1•11 s ion mu y cause the rim to warp. 
'l'lii H ma y nl s o 11dve 1·s<> ly affec t tht

"fJ'"••· it, ..; «• If. S pok<> s lc• nd lo bt-C'Ontl' 
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/ Dial 

~-

gauge 

0 
F ig. 5- 1- 7 

r 
I 

OUTSIDE INSIDE 

Fig. 5-1-8 

, .. ig . 5- 1- 9 



lnnst' aft1•1· 1111111~1 mi! Ps . Thi s rs purti c ulurl y lrut> with a new mac hine. 

Tlll'n•fo r <-'. tlw s pokes s ho uld he r·e ti ghle ned per iudi ca ll y. 

l{r> ti ghtPnin K s hould be pe rfor·med hy givinK eac h nippl e on e turn. beginning 

ll'ith o ne s ide of t hP. huh and t.h e n the othe r s ide . 

Spo ke nippl e tighte nin,:: torque: I S kJ,(-c m ( F ig. 5- 1-9 1 

3 ) B r a ke S hue 

Set the hrak e s hoe. and meas u,·e th e 

oute r diam e t e r of th e s hoe. us ing a 

s lide c alipers. as s ho wn in Fig.5 - 1-10 

[f the s hoe is less thanl05mm (4 . 14 

in. ). 1·ep lace it. 

4 l Brake Orum 

Oi I. dust o r scratc hes o n th e inne r 

s urface of the bra ke drum will r esult 

in abnorma l noise o r a malfunc ti o n o f 

t he b r a ke. C le an 0 1· s mooth o ut the 

s urface with a rag o r sa ndpaper. 

r Fig. S- l -1 l l 

5 ) He pairing th e Hrakc S hoe 

If thP hrnke s ho •• ha s s craches 0 1· un 

l'l'P ll contact 1,· ith till' brake dr um . 

s m,,o th out tlr t· s urfac e with s11 11dpapp1· 

111· hand file. ( 1-'i g . !i- 1- 12 1 

,~ I I< I , <' p t11 · i11 J.t th .- C lut c h Huh H<'ar· ing 

111s rnrn (4. I 

Fig. 5-1-10 

Fig. 5- 1-,1 

Fi~. 5 - 1- 1:.! 

a . l; ir ·:-: 1 n• 111o v1• th e :-:pr ok,•t s ha ft h_,· p 11 :s h i1q . .:· i t o ut 11,wanl th t· ,1tlwr s ick. 

Ii . 1! 1•11111 11 ( • th t' -; p1·11('k1• t s huft 1'1lll111·. ( II ca n ,·a si l~· l,t> pull 1:'d nut wit h Ytllll' 

ha nd . ) 

,·. H1•11111 vt• th, , 11 i l s ,• 11 I. l<x,• ,·ri s ,.• 1·;11•1• 11111 111 rla11111g·,, th,, o il St'U I. 

" · ll1· 11111 V1' th, , ,·i t·(' lip . 
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e . l!Re th(• bC'aring fitting too l to pus h out t he clutc h huh henring toward the 

sproc kC' t si d C'. 

f . To ins tall thl' c lutch hu b heari ng-. r<• ve r s e the nho ve sequence. B efore in sta l. 

lntion. gn•ase the bcu ring and oil seal. 

Bearing (6004Z) 

C1rclip 

Oil seal (DD-30-42-8) 

'CJ, ~Sprocket sha ft 

~ ef Spmokei 
shaft collar 

Fig. 5- 1- 13 

7 ) Replacing th e \,Vheel Bearing 

a . First. c lea n the outside of the whee l hub. 

b. Insert the be nt e nd o f the special too l (as shown in Fig. 5-1-1 5 into the 

hol e in the cen te r of the bearing space r . and drive the spacer ou t of the hub 

by tappi ng the other end of the specia l tool with a hammer. ( B o th bearing 

space r and spacer flange can easi ly be removed .) 

c . P us h o ut the bear ing on the other side. 

d. To insta ll th e whee l bearing, r everse the above seq uenc e . Be sur e to gre ase 

the bearing be for e in s tallation a nd use the bear ing fittin g too l ( furnished by 

Yamaha. l. 

· , 

Hub 

Bearing (630 I ) 

Spacer flanger 

_ · Bearing spacer 
0 

Fig. 5- 1- 1-1 

V,l~Bearing (630 1 Z) 

lJ!fif 

0 
___ 0 ring 
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Insert the bent end of the 

special tool into the hole 

1 n the Ct)nter of the bearing 

space. 

F ig. 5- 1-1 5 



8 ) Re pla ce a ucnt or d11mugc cl front whee l nxle. 

9 ) [f th e t oo th s urfa c e of th e he li c ul s peedome ter dr iv e i,:car is excess ive ly wo rn, 

r e plac e it. 

10) Chec k the lips of th e i:;ea ls for dama ge or warpauc. l<cp lace if necessa r y. 

5 -2. Rear Wheel 

< 

21~ 

19_;~ 
18~~~~ 

t/ ~ - 48 > 
40~ 

29 ~ 14 
30 I~ 

4~ 31 ~ 16 

=-----"--~,,,,.,,._ ~ 

~ 
~ 

Vig. 5 -2-1 Rear Wheel Componf'nl s 
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l. Kear hub 
2. S p1,ke se t 
3. Rim 
4. Tire 
5. Tube 
6. Rim hand 
7. Bearing spacer 
8. Spacer f lange 
9. Bearing 

10. Oi I seal 
11. Bearing 
12. 0 ring 
13. Clutch dampe r 
14. Blake shoe plate 
15. Shaft cam 
li Blake s hoe plate 
17. Return spring 
18. Cam shaft lever 
19. Bolt 
20. Nut 
21. Spring washer 
22. Plane washer 
23. Sprocket shaft 
24. Hub clutch 
25. Sprocket wheel gear 
26. Rock washer 
27. Fitting bolt 
28. Nut 
29. Rear wh ee l shaft 
30. Chain puller( Rl 
31. Wheel shaft r oller 
32. Bearing 
33. Circlip 
34. Oi I seal 
35. Sprocke t shaft roller 
36. Chain puller( Ll 
37. Sprocke t sha ft nut 
38. Nut 
39. Chain pull er bolt 
40. Nut 
41. Tens ion bar 
42. T ension bar bolt 
43. Nut 
44. Sp ring \\' as he r 
45. Trns ion bar clip 
46. Bo lt 
47. Co tt Pr pin 
48. C lev is pin 
49. Rod sp ring 
50. Adjus ting nut 
51. P lane washer 
52. Chain 



1. Removal 

1 ) Remo ve th e te ns ion ha1· (a nc lwr liar ) 

and bn1ke 1·od from the r ca 1· hrakl' 

s hoe plate. ( F'ii:ts. 5-2-2 . 3 and 4 ) 

Fil(. 5-2- 2 

Fig. 5-2-3 Fig. 5-2-4 

2 ) Remove the rear wheel shaft nut, and pull out the shaft. ( Figs. 5-2-5 and 6 ) 

t...._ / ,,{ , 
~ /l \ 

Fig. 5 -2- 5 

3) Re move the distance co llar. ( Fig. 5-2-7 ) 

4 ) Remove the 1·ear wheel ass 'y ( Fig. 5-2-8 ) 

Fi,::. S- 2 - 7 
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Fig. 5-2-6 

. . ::: 
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,-;ff..J;_ i •. , 
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J 
Fig. 5 - 2- 8 



2. Checking and Adjustment 

1) Runout of the Rim 

Check the rim in the same mann e r a s in the case of the front wheel. Runout 

limits-2 mm or less. 

2 ) Brake Shoe 

Check the brake shoe 1n the same manner a s in the case of the front wheel. 

3 ) Brake Drum 

Check the brake in the same manner as 1n th e case of the front whee l. 

4 ) Repairing the Brake Shoe 

Repair the brake shoe in the same manner as in the case of the front wheel. 

5-3. Replacing Tires 

1) Removal 

a. Remove the valve cap and lock nut from the tire valve, and deflate the tire. 

b. Remove the tire from the wheel rim by the use of two tire levers. (Exercise 

care to avoid damaging the inner tube with the levers .) 

2 ) Installation 

a. Replace the tube between the tire and the wheel rim , and inflate the tube 

half. Be sure that the valve stem is directed toward the wheel shaft. 

b. Mount the tire on the wheel rim by the use of tire levers. For this opera

tion , it is ad visable that the bead on one side of the -tire be pushed in toward 

the rim flange. 

c . To avoid pinching the tube between the tire and the rim, tap the tire with a 

hammer . 

d. Tighten the tire valve lock nut, and inflate the tire to the recommended pres

sure then install the valve cap. 

~ Tube 

11 1' .irl 

Ri rn ' Lo,"nul 

l•' i,-: . fi- '.1 -1 
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5-4. Rear Sprocket Wheel 

1. Removal 

l ) Disconnec t the c hain joint nnd remove 

the c hain . ( Fig. 5-4-1) 

2 ) Remove the sprocket shaft nut, then 

the sp r ocket. ( Fig. 5-4-2 ) 

2. Checking and Adjustment 

The rear sprocket wheel is installed on 

the clutch hub. To replace the sprocket, 

take the following steps. (Fig. 5-4-3 ) 

1 ) Remove the sprocket. 

a . F latten the lock washer. 

b. Remove the sprocket mounting bolts. 

(Fig. 5-4- 4 ) 
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Fig. 5-4- 1 
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Fig. 5-4-3 

Fig. 5-4-4 



2 ) C he ki11!{ 

Check Lh e lock wa s hers a nd hexagonal 

bolts fo r bre,,knl-{c and damage. If the 

sprncke t whee l loc k wa s her is damaf};ed 

or nut bent to luck the hexagonal bo lt, 

the bolt may come loose while trave

lling , a nd ca use a n accident.. There fore, 

the bolt s hould be fully tightened a nd 

sec u1· e d by the lock washer. 

The sprocket wheel s hould be checked 

for wear in the same manne r as in 

the case of the drive sprocket. 

5-5. Rear Arm 

1. Checking 

C heck the play of the rear arm by s hak

ing it as shown in Fig. 5-5-1, with the 

rear arm installed. 

If the play is excessive, replace the 

rear arm bushing or the r ear arm s haft, 

whichever s hows the wear . 

Inser t th e bushing into the rear arm. 

the nonto the r ea r arm s haft, and check 

it for play. lf the play is e xcess ive, r e

place the hus hing. G r ease the r ear arm 

s haft from time to time. 

REPLACING REAH SW ING ARM BUSHINGS 

Fig. 5-4-5 

F il(. 5- 5- 1 

On motorcyc les being hab ituall y used for on the-stree t ridin!?, rear s wini.: arm 
bushings s hould be replaced every 10.000 km (6.000 mil es. ) 

The same may not app ly to those used for racing o r r ough ridin!!, Replacement 
s hould be made according to machine condition s uc h as e xcessi,·e play o f the r ear 
sw ing a1· m. o r hard stee ring, (wander, 

s himmy, o r r ea r whee l hop, or upon re

ques l of the c us tomer.) 

5-6. Fuel Tank 

1. Removal 

1 ) I > r-a i 11 th C f ll CI 

2 ) J)i sc ,rnner t Lhe c ro :-;s over pipt•. 

'.3 ) HPmov e the :-;Pat. 

7) 

Fil-(. 5 - 6- 1 



4 ) Remove the tank mount in!! bolt. 

(Fig. 5-6-1) 

5 ) Raise the rear of the tank and s lide 

it r e arwa1-d then lift it off the ma<" hine . 

( Fig. 5-6-2 ) 

5-7. Front Fork 

1. Removal 

Fig. 5-6-2 

1) Remove the front fender. and remove the inner tube cap bolt. 

2 ) Loosen the inner tube clamping bolt on the underbracket. ( Fig. 5-7-1 ) 
3 ) Draw the outer tube downward to remove the assembly. (Fig. 5-7-2) 

~ 
Fig. 5-7-1 Fig. 5-7-2 

2. Di•auembling the Outer and inner Tubes 

a . Wind a rubber sheet or a tire tube a round the outer tube nut, and remove 

the nut. Disassemble the tubes in the manner as shown in Figs. 5-7-3 or 4. 

Fig. 5- 7-3 
Fig. 5 -7-4 
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3. Checking 

1) Inn e r Tube 

Chec k the inn e r tube fo r any bend or 

scratches. A minor be nd may be co r

r ected, but replacement is pre ferr ed. 

2 ) Oil Seal 

When disassembling the front fork, be 

sure to replace the oi I sea I. and "O" 

ring. 

4. Reauembling 

1) Reassembling the Front Fork ( with-out 

mounting on the chassis) 

To reassemble the front fork , reverse 

the sequence of disassembling as men 

tioned above. 

After reassembling, check to see if 

the inner tube slides smoothly. 

(Fig. 5-7-6 ) 

2 ) Mounting the Front Fork on the Chassis 

a. Pull the front fork upward by using 

the front fork puller, and tighten the 

underbracket clamping bolt. 

(Fig. 5-7-7 ) 
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b. Fill th<• i1111, •r tuht• wi tlr tir e• ~rwl' 1fi ed 

f ront fork oil. pour·inl{ tlrr"u~lr th, · 

l up e nd open in~ of tlr t• tul11•. 

( Fi,_. 5-7- 8 1 

() I 1 ,I 7 I I O <' ,. ( r; . 0 f /. " z. ) 
i anw1111t 5 

v 

t'a <' lr s ide . 

Oi l 

Mobil e vi i # ::io ... .. ... . 80 % 

S pindl e oi l # GO .. . .. . 20 % 

Li se a 4: I mi x ture 

YAM A HA gear ui I or Motor· oi I SAE l OW nn 
<' . In s tall the inne r tuhe c ap !w it , and 

Li ghte n it. ( Fi g . 5 -7-9 ) 

Fi l{. S- 7- 8 

Fig. 5 -7-9 

S -8. Rear Cushion 

T he rear cushion is no t des igned to be disasse mbled, so this parag raph disc usses 

how to c heck for o il le akages . 

1. Checking Method of Oil Leakages 

W hen c hec kin g the r ea r c us hion, you ma y ofte n find o i I seepage on th e lo \\' e r 

part of the o uter cover. In most cases, howe ve r, th is resu lts from me lting of 

the grease app li ed to the s pring inside. and thi s wi ll no t impair th e functi on of 

the rear c ush io n. 

Take the following steps to inspec t for c ushi on o il leakages. 

1) Re move the rear cushi on , a nd re 

peated ly depr ess th e c us hi on a few 

times. If the sp rin g qui c kl y r e bounds 

ha lf-way, and s lowly the las t 10 mm, 

the cushion is in good working condi 

ti on. If the spri ng qu ickly r e bounds 

a ll the way, the c ushion must be lea ky. 

Re pl ace it with a ne w one . 

( F ig. 5-8- 1) 
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CHAPTER 6. ELECTRICAL EQUIPMENT 

6-1. General 

The YAMAHA Spor ts 901--1S1 e mploys an a. c . gene rator for its e lec trical system. 
The a. c. current produced is rectifi e d by a s ingl e- phase. bridge si li con rectifier 
and supplied to the battery , ignit ion coi ls, head light. tail light. stop light. neutral 
pilot li ght. flasher l ight. flash er· pi lot and horn. 

6-2. Main Component Part5 

A. A. C. Generator 

The A.C. generator is a sort of magne to genera tor, in which a six-po le magnet 
rotates in the stationary magnetic field inside the armature. Ge nerator principles 
are similar to those of flywheel magnetos. Compared with conve ntional ignition and 
starting dy n a mos, the a . c. generator has th e fol lowing a d vantages. 
1 ) Simplified construction. durable and free of troubl e. 
2 ) Less number of parts requiring adj ustments, such as regul ators. and simple 

handling. 

1. A.C. Generator Performance Curves 

- - 16 

- - 14 >---- - - --> 
>-- Q)l2 

bl) 

"' - -!§10 
> 

8 

G 

4 

2 
I 
I 

0 1000 

----- Daytime 

Battery voltage 
-- - - - Nighttime 

// 
~ . -~-

k::"-----.,. ,... ....,_ -- 1-- --- - ----,--
-,V - \ --- -- \ ..... - ' 

Output current I -

I I 
I l 

~ - Charging current 
/I 

/J _J -- - I 

~ 
---=- - --- I --

2000 3000 4000 

Fig. 6 -2- l 
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2. Main Specification• of A .C. Generator 

Item 
Desc ripti on 

Maker Hitach L td. 

Model Kl0S - 08 

Direction of rotation and R. P . M Left, 300 - 9 , 500 r .p.m. 

Voltage 12V 

Normal load 
Battery 12-V, 5.5AH+ 2 igni tion coil s 

Night- time load Normal load+ head light, 

Head lamp (12V, 35W) 

+ tail light ( 12V, 7W) 

+ meter light ( 12V, 3W x 2 ) 

Charging perform ance 

Day time At the begining of charging: 
Under 1 ,900 r.p.m. 

l.3±0.5A/5,000r.p.m, at batter y 16.4V 

2 .0 ± 0 .7 A/8,000r.p.m. at battery 16.6V 

Night time l.2 ± 0 .5A/5 ,000r.p.m, at battery 16.2V 

l.7 ± 0 .7A/8,000r .p.m, at battery 16.4 V 

Breaker point gap 0.3-0.35mm (0.012 ~ 0 .014 " ) 

Conde nser capaci lance 0.22 ± 10%µF 

Ignition timing l.8 ± 0.15mm. B.T.D.C. 
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3 • Inspecting the A.C. Generator 
Whe n the head lighl is not bright u r when the battery i s quickly discharged, c lwrk the fo llowing points . 

J ) I\IP1HiUt' ing th e Ge ne rnte d Voltage ( No- load Voltage) 
a . Disconnect three lead wires, yellow. g1·een and white , from the wire harness which is connec ted lo the generator . 
b. Connecl tester leads ( a. c . 100V ) lo the terminals as s hown 111 Fig. 6-2- 2 (<lay- time ) and in Fig. 6-2-3 (night-lime). 
c. S t a l'l the e ngine, and me a s ure voltage at s pec ifi c s peeds, with the ma111 

switch both for da y and night time. 

Orange White 
Orange 

Whi te 
Green 

Gray Green Yellow 
Gray 

F ig. 6-2-2 Day tim e no- load voltage Fig. 6-2-3 Night time no- load voltage 

St a ndard V alue: 

R. P.M. Day Time Night Time 

3,000 r.p.m . Appr·ox. 48 - SSV Same as le ft 

5,000 r.p.m. Approx. 83 - 97V ,, 

7CJ 



2 ) Measuring the Charging C urrent 

Stl1con rectifi er 

Battery 

Fig. 6-2-4 Measuring the charging current 

a. Disconn ect the battery's red lead wire connector. 

(I) 
(/) 

iJ: 

b. Connect the tester lead wires (D.C. ammeter, 5 A ) to the connector as 

shown in Fig. 6-2-4. 

c. Start the engine, and measure the charging current at specific speeds, with 

the switch both for day and night time. 

Note: If the battery is in a low state of charge, the charging rate wi ll be found 

high. 

St a n dard V alue: 

Engine R.P . M. Day Time Night Time 

5,000 r .p.m . 1.3 ± 0.5A ( Battery 16 .4 V) l.5 ± 0.5A (Batter·y 16 .2V ) 

8,000 r.p.m . 2.0 ± 0 .7A (16.6V ) 2.0 ± 0.7 A (16.4A ) 

- 80 -



3 ) Me a s uring t he Output C u1Tcnt. 

SiJ1con rect1f1or 

?h 
:J 

LL 

Connector 

Battery 

F ig. 6 - 2-5 Measuring the Output C urrent 

a. Connec t c1 tester (D.C. ammeter, 10 A) to the battery as s hown 1n Fig. 

6-2-5, and measure the current at specif ic eng ine r.p. m., with the switch 

both for day and night. 

Standard Value: 

E ngi ne R. P.M Dny Time Night Time 

3,000r.p. m. 2.8 ± 0.5A 6 .7 ± 0.5A 

5,000r.p.m. 3.2 ± 0.5A 7 .1 ± 0 .5A 
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B. Ignition Coil 
The ignition co il is a Lran s form e r wilh approximate ly 50 ti mes as many windings 

in th e secondary co i l a s in the primary. If th e e lec tri c current supplied to the 

pri mary co il ( fr om the batte r y) is inte rrupted by a contact breaker. the pri mary 
co il w ill produce a 150-300 vo lt s curre nl s urge by se lf-i nduction. T h is current 

is boos ted to 7,000-10,000 volts by the mutual indu c tion of th e larger num ber of 

secondary co i l wind ings, thus maki ng a s park Ju mp across th e gap betwee n the 

spark plug e lect rodes. 

High-t ension cord 

Main switch 

Spark plug 

Secondary coi l 

breaker 

F ig. 6-2-6 

No te: T he type of the igni t ion coi l is s imilar to t hat as used tn "dyna mo-eq uipped" 

motor cycles . 

1. Specification• of the Ignition Coil 

I tem Description Remarks 

Maker Hitac hi Ltd. 

Model Cl 1 

Spark pe rfor mance Battery 8V, I 000r.p .m. 6 mm or 
more 

Ba tt e ry 14 V, 7,000r . p. m. 7m m or 
more 

l'rim a r y co il r esi s tan ce 4.2!1 - 5.2 !1 at 2o·c 

Secondary coi l r es , s t an ce 5K !1 - 8K!1 

Ins ulation r·es i s tan ce 10M !1 or more at 2o·c ( Betw ee n prima r y co il 
t e n nina ls and case ) 
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2. Inspection 

If no s1, ark<, art' p,,, 

duced at all or if s pa rk <; 

art> 

t1 1.111 

weak . check the 1gn1 • 

coil and contact 

breaker. 

Checking the lgni11un 

Co i I I a fter r emoved 

Use a 12 • V hattery 

for tes t ing the ignition 

coil disconnected fro m 

the e ngine. 

On tne 5'Y✓'Yl<lary , 
'\ ~ 

¼ti side // :f}-- ' Bloo fat spark ,::; 

AOO 1 ~ : 1na~ 
YAMAHA Black f 6) - ~~... ~ lr 1 1-!g 

e lectro-tester 2, 0 _,,,,- '."7 """'c-~ )/ LA._;;. 
_ __,,.,. 9 . ·0 I, 8 10 ,,, 

On the r,nmar/ f' _:::; :-- - _ ~ 2 

cool s,de 0 ,.,_, · / / - --- ; ~,_)} :: 

0 61' ---- ___ / V 
Fog. 6-2- 7 

If th e tes t e r r ead s a s park o f more than 7 mm. the ignitil)n coil 1s m good 

conditi o n. 

2 ) C hecking the Igni ti o n Coi l as Installed ( Practical test ) 

lgnit100 cool 

Orange or gray 

0-
Electro- tester 

Fig. 6 -2-8 

r.J IJ ii, connec t the lead s from the a.c. g e n e rato r 's te rm inal I. and connec t the 

J,,uds to the tes t e r 's pri m a1·y and secondar_v ( ) s ides . 

r.J IJi s c,,nne<"t the h igh - ten s ion lead from the s park plug c ap. and in s tall an adap· 

trn· I 1·11pp1•r or s tee l wire ) on the plug cap. Tht> n, <·onnec·t tht• adnptc 1· t o th e 

l<·b t1: r 's !, t•condi:lry s ide ( f ) . 

', Con nr·d thr, t ..-s te r ' s primury (I) s ide to th<' horn te 1·minal ( brown le a d ). 

'; I /1-, 1• ; , 12 -V h;1tt1·r .11 a :; a p1,wt•1· source fo1· the le8 Le 1·. 

/\ r,U•: Tl1r• igniti11n c11 il c an l,c c hPck,•d hy mt•a s ur-ing th1• r esis tan ct> value on 

tli1• pr imary and s en1nd ,11·y .c, idc~ . 

M3 



C. Silicon Rectifiers 

The s ili c on 1·ec lifi e 1· con vc l"ts lh L' all c 1· -

na ting curre nt p1·oduced by t he a .c. gc n e 1·ato 1· 

into a direc t c u r r e nt. and i ts c irc uit s are 

a s ing le phase, b1·idgc t yp t>. 

1. Rectifier Connection Diagram 

Green 

CD Red+ 

~ 
-0 
C 
:, 
0 

C, © 
/II 

White 

F ig. 6 - 2 -10 

F ig. 6- 2-9 

© Connec t "+ " to o utput t e r 

minal s - fu se a nd ma in sw itc h 

( r e d). 

© C o nne ct " ~" t o input te rmi 

n a ls - white a nd g r een le ad s 

to white and g r een le ads of 

A. C. G., r espec ti ve ly. 

© The sha ft is o utput te rmina l 

(- ) . 

2. Simplified Measurement of Silicon Diodes ( S ee F ig. 6-2-10.) 

a . To c heck di od e 1 , connec t the g r een le ad and s ha ft with tes te r 's (o hmm e te r ) 

r es is tance measuring t e rmin a las ( +) a nd ( - ), a lte rn a t e ly c ha ng ing connec tio ns . 

( F or in s t a nce , c onnec t the ( +) te rmina l o f the t es ter to th e s ha ft , and th e 

te rmin a l t o th e green lead , the n tes t the c ur re nt fl o w. Next, c ha nge these 

conn ec tion s, a nd tes t th e c urre nt fl o w. If th e c urr e n t is found to fl o w throug h 

e ithe r one o f these connec ti ons, di od e is cons ide r e d to be in good cond i ti o n. 

If the c urre nt flow s thro ugh bo th conn ec ti o ns, th e di od e is in s ho rt-c irc ui t. 

If no c urr e nt fl o w s th rough bo th connec t ions , the diode is " burn t o ut. " 

b. T o c hec k di od e 2 , conn ec t the r e el le ad a nd g r een le ad in the same manrH' l" 

as me nti on e d in a. a bove, and c heck. 

c. T o c heck di od e 3, conn ect t he white lead a nd s haft 111 th e same mann e r a s 

me nti o ne d in a . abo ve, and c lwc k. 

d . To c heck di od P 4, c onnect llw r ed lead and white• lead 111 th e sn m<-' nrnnn er 

a s me n t io ne d in a . abov <' , and c he ck. 
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o. Batte ry 

T he batte 1·y is Furukawa Battery's BST3-120 or G.S.'s MG3-12E. ( Both are 

a 12-vo l t , 5.5 A . H. batte r y ). It is th e same type of Latlery as used for th e YLI. 

YL2, YRl and YM2 . T he specific gruv i ty is 1.280@, zo•c. 

E. Other Part• 

Name of Parts Rating He m a rk s 
-- -~ -

I-l e ad I ight 12V, 25W /25W 

Tail /s t op light 12V, 7/ 23W 12 V . 7/ 23W 

Speedomet e r I ll umination light, 12V. 3 VV I 
F lasher pil o t l ight. 12V, 3W 

Neutral light. 12 V, 3W 

I-lorn 12V. 1.5A MF- 12 

Spark plug B - 9HC 

6-3. Caution on Handling Electrica l Equipment 

1 . Never diaconnect the batte ry from the circuit while the engin e is 

running. 

Otherw ise, the no- load voltage (400V/9,000 rpm) fr o m the a . c . genera tor and 

a surge of voltage from the ign ition coil will bre ak t he silicon di odes. Any burnt

out fuse or any loosened or disconnected connector o f the battery c irc uit wil l 

resul t in s il icon diode breakage as we ll. The si l icon r ec tifi e r is g r o und to the 

s haft. T herefore, take spec ia l care when ins talling it o n the mouting plate a nd 

insta l I ing the mouting p late on the c hassis. 

2. Never connect th e battery in the wrong way. 

Wrong connec ti o ns of batte r y te rm ina ls wi ll r esu l t in the s ho rt-circuit of th e 

batte ry th rough t he r e ct i fi e r, thus c ausing a large amo unt o f c u r r e nt to fl ow to 

the s i l icon r ec tif ie r a nd damag ing it. 
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3, Alway• apply correct load•. 
Us (' tlw luntl s ns AIJ C'C ifi(•d fo, · th e 11 . c. i.:e 111 · r n lor c hargin g pe rforma nce. so 

thnt tlw hntu•, ·_v wi ll he c: h1Hg('d (•0 1·,·ec ll y. 
Tlw laq.(P f' lo ud wi ll ucc nrn i:w tlw c hari,dng ,·urninl. wh i le th e s mall e r load 

will in c r uus (' th e c h111·1,<i ng r u1-r(:11 l. thu s c au s in g the ba tte r y l<, h,~ e a s i ly di s
c huq.(ed or ov(' rclwr w~d . 

4. Checking the battery fluid level 
C hnrl(in g by the n.c . ge ne rator is a so rt o f cons tant-c urr e nt c hargin g sys te m. 

Compur e cl with th e s tarter dynamo or ignition dynamo e mpl oy ing th e c1,n s tant
vo ltnge c hnrgning sys te m, butte r y fluid con s umpti o n w ill he gr eate r . C hec k th e 
butte r y fluid leve l from time to t ime. 

5. Handling the ailicon rectifier 

Nev gr co nn ec t the circu it in the wrong wa y , nor e xpo se th e s ilicon r ec tife r to 
hi gh tempe ratur es. It will e ndure 140°C at maximum (at th e juncti o n ). 
T e mpe ratur es hi ghe r than that will impair th e r ec tifi e r . 

W he n tes ting th e r ectife r , keep it from high vo ltage (c ,·es t va lu e 400V or m<>re / 
and from a lar ge a mount o f c urrent ( rating 8.5A or mo r e ). 
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Tachomeler 

Speedometer 

P ilot lamp 
12V3W 

High beam 
indicate, 

Circuit Diagram 

Handle switch (R) --------------------~-, 

Neutral switch 

I 
I 
I 
I 

Fuse 

Flasher relay 

12V8W/ 20W 



A MAHA MOTOR CO., LTD. 

z · ~ 



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Form","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}



{"type":"Book","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}


