


NOTICE 

This manual has been written by Yamaha Motor Company for use by Authorized Yamaha 

Dealers and their qual ified mechanics. In light of this purpose it has been assumed that 

certain basic mechanical precepts and procedures inherent to our product are already 

known and understood by the reader. 

W ithout such basic knowlege, repairs or service to this model may render the machine 

unsafe. and for this reason we must advise that all repairs and/ or service be performed 

by an Author ized Yamaha dealer who is in possession of the requisite basic product 

knowledge. Other information is produced by the U. S. distributor, Yamaha International 
. 

Corporation. and is necessary to provide total technical coverage regarding the product 

The Research, Engineering. and Service Departments of Yamaha are continually striving to 

further improve all models manufactured by the company. Modifications are therefore in­

evitable and changes in specifications or procedures will be forwarded to all Authorized 

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

YAMAHA RT1-B SERVICE MANUAL 

1st Edition 

July 1970 

SERVICE DEPARTMENT 

YAMAHA MOTOR CO., LTD. 
1'280 NAKAJO HAMAKITA JAPAN 



FOREWORD 

This Service Manual for the Yamaha RT1 360cc Enduro is directed to acquaint both 
the owner and mechanic with the operation, service, and maintenance of his machine. 

The RT1 is Yamaha's first fully street legal, large Displacement motorcycle designed 
to enable the owner to ride it on the street, use it for trail riding, or convert it with 
factory available parts into a competition-ready scrambler or motocrosser. 

This manual and the technical and service imformation enclosed should be closely 
followed to insure continuous good performance, long life, and to enable you to properly 
maintain the machine. 

YAMAHA MOTOR CO., LTD. 
SERVICE DEPARTMENT 
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GENERAl · Features 

Chapter I General 

I -1 Features of Yamaha Enduro 360 RTI - B 

1. Single Cylinder 5-Port Engine 

The Yamaha RT1-B has a 360 cc single cylinder engine. 

This iron sleeved aluminum cylinder is of 5-port design and its improved scavenging 

efficiency results in optimum engine performance in all gears and from 2,500 to 

6,000 ( +) R. P.M. 

2. Convenient and Reliable Yamaha Autolube 

Yamaha Autolube-automatic oil injection lubrication system-is well known for 

its performance and reliability. Like every other Yamaha model , the Yamaha Enduro 

360RT1-B also employs the world-renowned Autolube. 

3) 5-Speed Transmission 

The Yamaha Enduro 360 RT1-B assures steady engine performance, from low speed 

off -road riding to high speed road work, because of the 5-speed transmission. 

4. Convenient Primary Kickstarter 

The primary kickstarter enables the engine to be started either in gear or in 

neutral. 

5. Easy Riding Position and Superb Maneuverability 

The light-weight, sturdy frame, combined with its component parts, is ideal for 

off-the-road riding. Agile,and with a comfortable riding position, the Yamaha Enduro 

360 RT1-B exhibits superb maneuverability and handling over · any terrain. 

6) Competition Designed Front Forks and Rear Shocks 

The Yamaha Enduro 360 RT1·B has telescopic front forks with internal coil springs 

such as used for competition racers. 

The front forks provide excellent handling qualities over the roughest terrain with 

longer stroke and superb dampening capacity. The rear shocks have 3-way adjustable 

springs with a longer stroke. 

This insures stability under even the roughest conditions. 



GENERAL. Features 

7. Separate Tachometer and Speedometer with a Reset Odometer for Mileage Calibration. 

A separate tachometer is provided to enable the rider to make best use of 

engine power. 

The speedometer, combined with a trip meter, allows the rider to the reset the 

mileage by tenths for enduros. 

8. Trials Univesal Tires for Off-the-road and On-the-Road Riding. 

Trials universal tires for off-the-road and on-the-road riding are standard 

equipment.They are ideal for off - the-road riding as well as on the road riding. 

9. Alternate · GYT Parts for Competition Riding. 

The GYT kit parts for competition engine tuning are available. You can convert your 

RT1 into a motorcrosser by simply installing GYT parts and removing all unnecessary 

parts. 

• Genuine Yamaha Tuning 
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GENERAL· Specification 

I -3 Specifications & Performance Model RT 1 - B 

Model: 

Dimensions : 

Overall length 

Overall width 

Overall height 

Wheelbase 

Min. ground clearance 

Weight: 

Gross 

Net 

Performance: 

Max. speed 

Fuel consumption 

{ on paved level roads) 
Climbing ability 

Min. turning radius 

Braking distance 

Engine: 

Model 

Type 

Lubricating system 

Cylinder 

Displacement 

Bore xStroke 

Compression ratio 

Max power 

Max torque 

Starting system 

Ignition system 

Carburetor: 

Type 

Air cleaner : 

Transmission : 

Clutch 

Primary reduction system 

Primary reduction ratio 

• RT1 ·MX 

YAMAHA 360 RTI - B 

82.7 in. 2,100 mm. 

35.0 in. 890 mm. 

45.7 in. 1,160 mm. 

54.7 in. 1,390 mm. 

10.0 in. 255 mm. 

282 lbs. 128 kg. 

258 lbs. 117 kg. 

78 mph {125 km/h) or more (std.) 

82.5mpg(at 37 mph) 

35° 

78.7 in. 2,000 mm. 

49 ft. at 31 mph 15 m at SO km/h 

RT1·B 

2 stroke, gasoline 

Separate lubrication {Yamaha Autolube) 

Single, forward inclined, 5 port 

21.42 cu. in. {351 c.c.) 

3.150 X2.756 in. {80 x70 mm.) 

6.3 :1 (7.2 :1) 

3081-f>/6,000 r.p.m 

26.0 ft-lbs . /5,500 r. p.m. 3.6 kg-m/5,500 r.p.m. 

Primary-coupled kick starter system 

Flywheel magneto ignition system with secondary ignition coil 

VM32SH 

Wet, foam rubber 

Wet, multiple-disk 

Helical gear 

3.095 {65/21) 
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Gear Box: 

Type 

Reduction ratio 1st 

2nd 

3rd 

4th 

5th 
Secondary reduction system 

Secondary reduction ratio 

Chassis : 

Frame 

Suspension Type , front 

Suspension Type , rear 

Suspension system, front 

Suspension system, rear 

Steering system : 

Steering angle 

Caster 
Trail 

Braking system: 

Type of brake 

Operation system, front 

Operation system, rear 

Tire size: 

Front 

Rear 

Dynamo: 

Model 
Manufacturer 

Battery : 

Model 
Manufacturer 

Capacity 

Lighting: 
Headlight 
Flasher light 

Stoplight, Taillight 

Meter light 

Tanks : 
Gasoline tank capacity 

Oil tank capacity 

Constant mesh, 5-speed forward 

2.533 (Total r. ratio 20.387) • 2.250 

1.789 ( " 14.401) • 1.650 

1.304 ( " 10.497) • 1 .260 

1.000 ( " 8.048) •1.000 

0.767 ( " 6.170) • o.793 

Chain 

2.600 (39/ 15) 

Tubular-Double loop 

Telescopic fork 

Swinging arm 

Coil spring, oil damper 

Coil spring, oil damper 

49° both right and left 

60°30' 

5.12 in. 130 mm. 

Internal expansion 
Right hand, cable 

Right foot, rod 

3.25·19· 4PR 

4.00·18-4PR 

FZC-IAIL , 
Mitsubishi Elec. 

MV1·6D 

Nippon Battery. 

6V 2AH 

6V 35W/35W 

6V 17W 
6V 17W, 5.3W 

6V 3W X2 

2.Sgals. (9.Sliters) 

1.7qts. (1 .61ite rs) 
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GENERAL· Performance Curves 
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GENERAL ·Tools and Instruments 

I -5 Tools and Instruments for Shop Service 

The following tools and instruments are req uired to service the RT1-B. 

1. General Tools 

1) Plug wrench 23 x29mm. 

2) A set of wrenches 

3) A set of socket wrenches 

Fig. 1-5-1 

7)Circlip pliers(TR type) 

8) Needle nose pliers 

9) Pliers 

13) Phillips-head screwdriver (5) 

14) Slot-head screwdriver(M) 

15) Slot-head screwdriver (S) 

4) Plastic tip ha mmer 10) Phillips-head screwdriver 16) T- handle socket wrench 

5) Steel hammer 11) Phillips-head screwdriver (L) 

6) Circlip pliers (ST type) 12) Phillips-head screwdriver (M) 

2. Special Tools and instruments 

fig. 1-5-2 

1) Clutch holding tool (for YR1 and YM2) 

2) Crankcase disassembling tool 

3) Crankshaft assembling tool 

(for YF1 and YG1) 

4) Flywheel magneto holding tool 

5) Flywheel magneto puller 

6) Dial indicator adaptor 

7) Crankshaft puller pot adaptor 

In addition, an electro-tester. tachometer ( engine r.p. m. meter) hydrometer, etc. 

are needed. 

-9-



GENERAL· Tools and Instruments 

3. Other Materials 

Fig. 1-5-3 

1} Yamaha Bond(No. 5) 

2} Autolube oil 

3} Grease 

4} Wiping material 

5) Overhauling stand 

6) Parts tray 

7) Oiler 

8) Oil jug 

The use of a wooden box as shown in the above photo ® will facilitate engine 

service and overhaul. Consumable parts (such as gaskets) and replacement parts 

must also be on hand. 
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YAMAHA AUTOLUBE-What is Yamaha Autolube? 

Chapter II. YAMAHA Autolube 

(Automatic Separate Lubricating System) 

Il -1 What is YAMAHA Autolube 1 

Conventional 2-stroke engines are lubricated by oil premixed in gasoline, but 

YAMAHA's Autolube furnishes an automatic, separate lubrication system. That is, the 

oil in a separate oil tank is automatically regulated by the oil pump and fed to the 

engine according to engine speed and load . 

. ~ /, 
Accelerator grip 

Banjo bolt 

Fig. Il-1-1 

fl -2 Features of YAMAHA Autolube 

The oil pump is driven by the engine through a reduction gear, and is connected 

to the carburetor throttle cable controlled by the accelerator grip. 

The oil pump automatically regulates the volume of lubricating oil according to 

engine speed and throttle valve opening, thus pumping the optimum amount of oil 

for engine lubrication under any operating condition. 

This "automatic separate lubrication" does not merely eliminate disadvantages in 

-11 -



YAMAHA AUTOLUBE · Handing the Oil Pump 

the conventional pre-mix system, but it further improves the performance and 

efficiency of 2-stroke designs by eliminating certain oil-starvation conditions which 

formerly existed. 

A) The Autolube feeds an optimum amount of lubricating oil to the engine under 

any operating condition, thus featuring : 

· Less oil consumption . 

· Less carbon accumulation. 

· Less exhaust smoke. 

· Improved lubricating efficiency. 

B) The Autolube simplifies fuel supply, thus featuring : 

· Using straight gasoline directly in the gas tank. 

· Less fuel contamination. 

C) The Autolube improves the reliability of lubrication, thus eliminating: 

· Special care concerning oil / fuel mixing ratio. 

II - 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., 

and after reinstalling it, bleed and adjust the pump correctly. Proper handling will 

keep the pump free from trouble. 

The oil pump is similar in both mechanism and construction to other Autolube 

systems. The only difference is the employment of a 5.5 ¢ plunger because of the 

larger need for oil of a 360 cc single cylinder engine. 

II -3-A. Checking Minimum Pump Stroke 

1) Checking 

a. Fully close the accelerator grip. 

b. Turn the oil pump starter plate 

in the direction of the arrow 

marked on the plate. Keep 

the gap as wide as possible by 

observing it with the eye. Then 

measure the gap between the 

adjustment pully and the adjust­

ment plate. 

- 1 2 -

Fig 11-3-1 



c. Insert a feeler gauge (0.15 mm.) 

into the gap. 

When the gap allows it to enter 

.. .... .. . Stroke is correct. 

When the gap does not allow 

...... .. .Stroke is insufficient. 

2) Adjustment 

a. Remove the adjustment plate 

lock nut, and then remove the 

adjustment plate. 

b. Install a 0 .1 mm. adjustment 

shim where the adjustment 

plate was. 

YAMAHA AUTOLUBE · Handing the Oil Pump 

Fig. Il -3-2 

Fi g. Il-3 - 3 

Fi g. Il-3-4 

c. Reinstall the adjustment plate lock nut, and measure minimum stroke. 

When the gap allows a 0.20 mm. feeler gauge to enter but does not allow a 

0.25 mm, the stroke is correctly adjusted. 

Minimum stroke a djustment limit.. ...... ...... .... ... 0.15 mm. 

stroke adjustme nt tolerance ............ . 0.20 to 0.25 mm. 
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YAMAHA AUTOLUBE · Carburetor and Autolube Cable Adjustments 

II - 3- B Carburetor and Autolube Cable Adjustments 

Perform the preceeding steps in section II-3-A to check minimum stroke, and adjust 

it if incorrect. Then adjust the Autolube and carburetor cables. 

1) Throttle Cable Adjustment 

a . To adjust the throttle cable free play with the engine at idle, begin by removing 

all slack from throttle cable B in Fig. 11-3-5. 

Fig 11-3-5 

Then remove all the free play from throttle cable A. Loosen or tighten the throttle 

cable adjustment screw until all slack has <been taken up. Next, screw the cable 

adjustor in at the carburetor until there is 1 mm free play (1 / 32''.) in the cable at 

the top the carburetor. 

b. The next adjustment is at the throttle grip. Loosen the lock nut and screw the 

adjustor in or out, whichever is necessary to get 0.5-1.0 mm of free play at the 

cable end. (see Fig. 11-3-6.) 

Throttle cable (A) 
Adjustor 

lock nut 
Cable guide (A) 

Handle grip 

Fig. 11 - 3-6 

Twist the throttle grip to check the play of throttle cable A. If the play is excessive 

o r insufficent, adjust the free play with the adjustment screw. 
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YAMAHA AUTOLUBE - Bleeding 

2) Autolube Cable Adjustment 

a. Adjust the pump cable so that the marking (arrow) on the Autolube pump 

adjustment pully is aligned with the guide pin (see Figs. 11-3-7 &-8). 

Begin by fully closing the accelerator grip, then slowly turning it back again 

so that the slack in the throttle cable is completely taken up. Next , adjust the 

pump cable so that the marking on the pump adjustment pulley will be aligned 

with the guide pin, as shown in Fig. 11-3-7. The point of adjustment is at the 

end of the cable just before it enters the case. Loosen the lock nut and screw 

the adjustor in or out . whichever direction is necessary to obtain the correct 

adjustment. 

Cable adjusting nut 

Pump cable 
lock nut 

Fig. 11-3-7 Fig. 11- 3- 8 

Il-3-C Bleeding 

When the pump has been removed or the Autolube oil has run out, air will enter 

the pump. The air will cause an irregular flow of oil after the pump is mounted 

again or the oil tank is refilled. In order to prevent such an irregular flow of oil, bleed 

the pump in the following manner. 

1) Remove the bleeder bolt. 

Fig. 11- 3-9 
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YAMAHA AUTOLUBE · Bleeding 

2) Next, rotate the starter plate in the direction of the arrow marked on the plate. 

Continue turning the plate until no air remains, and tighten the bleeder bolt. 

To facilitate this bleeding, fully open the accelerator grip and rotate the starter 

plate. As the plunger stroke becomes greater, the air can be more quickly bled. 

Fig II- 3-10 
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5-Port Cylinder Induction Syste m 

Chapter ID 5-Port Cylinder Induction System 
III -1 Construction and Design of the 5-port Induction System 

Two additional transfer passages are placed to the immediate rear of the standard 

transfer ports. These two additional ports run from the bottom of the cylinder up to 

the same height as the standard transfer ports. These additional ports are designed to 

direct the fresh charge at the area containing the remaining exhaust gases. As the fresh 

fuel charge enters the combustion area the remaining exhaust gas is forced out the 

exhaust port leaving the combustion ar-ea with an uncontamina ted , full , fresh fuel 

charge. 

Fig. IV -2-1 

Exhaust 
port 

Remaining 

'=-....-.::::., Auxiliary 
transfer 
port 

Inlet port 

---

Auxiliary transfer port 
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ENGINE -Engine Removal 

Chapter N Engine 

The RT1-B 360 cc Enduro engine has been designed w ith emphasis on both low speed 

trail riding and high speed road riding. The incorporation of the evenly spaced five­

speed transmission and five-port induction system insures complete riding versatility 

for the owner. The width, height, and weight of the engine has been kept at a bare 

minimum to insure ease of handling in the roughest terrain. 

Disassembly and assembly of the engine and its components should be done in the 

following manner and order. This will insure correct maintenance and service work for 

the owner and mechanic. 

Preparation for disassembly of the engine: 

1) All dirt, mud, dust, and foreign material should be thoroughly removed from the 

exterior of the engirie before removal and disassembly. This will prevent any 

harmful foreign material from entering the interior of the engine assembly. 

2) Before engine removal and disassembly, be sure you have proper tools and 

cleaning equipment so you can perform a clean and efficient job. 

3) During disassembly of the engine, clean and place all parts in trays and in 
'-

order of disassembly. This will ease and speed assembly t ime and insure correct 

re- installation of all engine parts. 

N-1 Engine Removal 

1) Start the engine and warm it up for a few minutes, then turn off the engine 

and drain the transmiss ion oil. (Fig. IV-1-1) 

Volume of oil : (1.0 qt.) 1,000 c.c. 

(SAE 1 OW/30 Motor Oil) 

- 18 -
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2) Remove the muffler. 

1) Remove the two springs. 

(Figs. IV-1-2) 

2) Remove the • muffler holding 

bolts. (Figs. IV-1-3 and 4 ) 

Fig. IV-1 -3 

3. Remove the change pedal. 

4 . Remove the chain cover and then 

disconnect the clutch cable. 

ENGINE· Engine Removal 

Fig. IV-1-2 

Fig. IV-1 •4 
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ENGINE• Engine Removal 

5. Disconnect the master link and remove 

the chain. 

Fig. IV-1-7 

When replacing the chain, be sure the master link is facing in the correct direction. 

driving direction 

After replacing, adjust the chain free play to 25 mm (1 in.) total at the center 

of the lower section with the rear wheel on the ground, with the rider 

in position. 

6 . Remove the pump cover and pump cable. --

Fig. IV-1 - 8 

7. Remove the tachometer cable. 

Fig. IV -1- 9 
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8. Remove the carburetor. 

Fig. IV-1-10 

9. D isconnect the o il line at the bottocn 

of the oil tank. 

10. Disconnect the fuel line at the ­

bottom of the fuel tank. 

iii 

\~ 
\\1 

;·.'\.> 

ENGINE -Engine Removal 

Fig. IV-1-11 

Fig. IV-1-12 

t. ' 
, 

- - . .J. 
Fig. IV-1-13 

Installation torque is : 3.5~4.0 kg-m (25~30 ft -lbs) 8 mm bolts 
11 . Remove the four engine mounting bolts. 2.0 kg· m (15 ft-lbs) 10 mm bolts 

Fig. IV-1 -14 Fig. IV-1-15 
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ENGINE · Cyliinder Head 

12. Remove the engine from th frame. f 

. ' ::.:.\ ' 
. ' 'c • 

7" . ,. 
" .. 

~ ' '~ -- ' 
~~ . ( __ 

i■~ -- -~ '\ •.i.,; ·-
Fig. IV-1-16 

N - 2 Cylinder Head 

The cylinder head is bolted on the cylinder with special nuts. 

A. Removing 

Remove the nuts from the top of the cylinder head, and then the head and 

gasket. Reverse the sequence for reinstallation. Replace the gasket if damaged. 

Cylinder head tightening torque 3.5~ 4.0 kg-m (25~30 ft - lbs.) for 10 mm bolts 

2.0 kg-m (15 ft - lbs.) for 8 mm bolts 
~----------~-......,_,.,,.......,.;;_~ 

Fig. N-2 -1 

8. Removing Carbon Deposits 

Carbon deposits on the combustion 

chamber dome and piston crown will 

result in an increase in the compress­

ion ratio as well as preignition and 

engine ove rheating. 

Scrape the dome and piston crown 

clean. Do not gouge the mate rial use 

a blunt scraper. 

Fi g. N -6-2 

Fig. IV-2-3 
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A. Removing the Cylinder 

1) Remove the oil delivery line banjo 

bolt from cylinder. 

2) Remove the cylinder by striking 

it lightly with a plastic or rubber 

hammer. 

3) Always replace the cylinder base 

gasket when reassembling cylinder. 

8. Checking the Cylinder for Wear 

ENGINE· Cylinder Head 

fig. IV·J-1 

Fig. IV-3-2 

Fig. IV-3- 3 

1) Measure the amount of cylinder wall wear with a cylinder bore measuring 

micrometer or cylinder gauge. (Measure it at four depths by positioning 

the instrument in line and then at right angles to the crankshaft.) If the difference 

between the maximum and minimum diameter exceeds 0.05 mm. (0.0019"), rebore 

and hone the cylinder to the next over size. 
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ENGINE· Cylinder Head 

Fig. N-3-4 

2) The clearance between the piston and the cylinder is 

0 .045-0.0S0mm. (0.0018 to 0 .0020) 

C. Cylinder Reconditioning 

1) Pistons are available in 0.25 and 0.50 mm. (0.010" and 0.020") oversizes. 

2) Cylinder should be rebored and honed to the diameter of the oversize piston 

plus the minimum allowable clearance. 

3) The error between the maximum and minimum cylinder diameters after boring and 

honing should be no more than 0.02 mm. (0.0008") 

0. Removing Carbon Deposits 

Scrape off the carbon accumulation in 

the exhaust port of the cylinder with 

a hacksaw blade dulled at one end. 

E. Installing the Cylinder 

Put your fingers at each end of the 

piston ring, expand the ring, and slip 

it onto the piston. Align both ends 

of the ring with the knock pin in each 

r ing groove. Then insert the piston into 

t he cylinder. Take care not to damage 

the bottom of the cylinder with the 

rings. 

- 24 -
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ENGINE· Piston Pin 

N - 4 Piston Pin 

A. Pulling out the Piston Pin 

Remove the clips at both ends of the piston pin with needle nose pliers, and 

press out the piston · . h f· 
pin wit a inger or a slot-head screwdriver. 

Note: Before 
removing the piston p in clips, cover the crankcase w.ith a clean rag, so 

you will not accidentally drop the clip or other foreign particles into the crankcase. 

Fig. IV - 4 -1 

B. Piston-to-Piston pin Fit 

The piston pin should fit snugly in its bore so that it drags a little as you turn it. 

If the piston is loose, replace the pin and / or the piston. 

If the pin has step-wear in its center, replace the needle bearing as we ll as the 

piston pin. Check the small end of the connecting rod for wear by inserting the 

piston pin and bearing. 

Fig. IV-4-3 

N - S Piston Ring 

A. Removing the Piston Rings 

Put your thumbs a t each e nd of the piston ring and pull the piston ring e nds a part . 

Remove the ring by moving the ring off the piston on t he other side of the ri ng 

ends. 
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ENGINE· Piston Ring 

Fig. IV-5-1 

B. Installing the Piston Ring 

First fit the No. 2 ring over the piston, and then the No. 1 ring, and align their end 

gaps with the locating pin in each ring groove. (Fig. IV-5 -2) 

The printing on all rings must face up 

to position the gap properly at the 

pin. 

C. Checking the Piston Rings 
1) Measuring piston ring wear 

Put the ring into the cylinder so 

that the ring is parallel to the 

cylinder bottom edge, and then 

measure the end gap with a feeler 

gauge, (Fig. IV -5-3) 

The end gap shou Id be between 0 .3 

and 0.5 mm. (0.012-0.020 in.) for 

both No.1 and No.2 rings.(0.4-0.5 mm. 

(0.016-0.019 in.) with GYT kit.] 

2) Removing carbon 

Carbon on the piston rings and in 

the ring grooves will made the rings 

Knock pin 

First 

Second ~~~~~~~~~ Piston 
ring 

Fig. IV-5-2 

fig. IV-5-3 

stick in the piston, thus causing gas blow- by. 

Remove the rings from the piston, and clean the carbon from the rings and 

rings grooves . 

- 26 -



IV-6 Piston 

The piston is made of a h' h 1 Ig -si icon aluminum alloy. 

A. Checking and Correcting the Piston to Cylinder Wall Clearance 

1) Measuring piston clearance 

Piston clearance is the difference 

between the minimum cylinder bore 

diameter and the maximum outside 

diameter of the piston. 

As described in IV- 3 Cylinder, piston 

clearance should be 0.045-o.o50 mm. 

(0.0018-0.0020 in.) 

ENGINE· Piston 

Fig. IV-6-1 

To determine the maximum piston diameter, measure the piston with a micro­

meter at right angles to the skirt 10 mm. (3/ 8 in.) from its bottom edge. 

(Fig. IV-6-1) 

2) Checking and correcting scratches 

on the piston. 

A piston showing signs of seizure 

will result in noise and loss of 

engine power. It will also cause 

damage to the cylinder wall. 

If a piston that has seized is used 

again without correction, another Fig. N - 2-2 

seizure will develop at the same 

area. Lightly sand the seizure "high spot" on the piston with #400 sandpaper 

until smooth. (Fig. IV-6-2) If the marks are deeper than .002:' or are over a large 

surface, replace the piston. 

3) Removing Carbon 
Remove carbon accumulations on the piston head with a screwdriver or a saw-

blade. (Fig. IV-6-3) 
Carbon and gum accumulations in the piston groove will result in piston ring 

seizure. Remove all carbon from the ring groove. (Fig. IV-6-4) 

- 27 -



ENGINE· Flywheel Magnets 

Fig. IV-6-3 

8. Piston Installation Direction 
Install the piston with the arrow mark 

on the head pointing forward (toward 

the exhaust port of the cylinder.) 

N - 7 Flywheel Magneto 

A. Remove the dynamo cover. 

8. Remove the nut using a flywheel 

magneto holding tool. 

- 28 -

Fig. IV-6-4 

Fig. IV-6-5 

Fig. IV-7-1 

Fig. IV-7- 2 



C. Install the flywheel magneto puller. 

(It has a left-hand thread.) 

After the puller is secure, tighten 

the push screw and the flywheel will 

break loose. If necessary, tap the end 

of the tool smartly with a hammer to 

break the magneto free. 

D. Remove the three screws holding the 

flywheel magneto base to the crank­

case and remove the flywheel mag­

neto base. 

E. Remove the woodruff key. 

ENGINE -Crankcase Cover 

Fig. IV-7-3 

Fig. N -7-4 

It is advisable to place the woodruff key on the flywheel magnets ( using its 

magnetic force) while the key is removed for engine service in order to keep 

it from becoming lost. 

N - 8 Crankcase Cover (R.H.) 

A. Removal 

1) Remove the kick crank mounting 

bolt and the crank. 
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ENGINE· Clutch 

2) Remove the pan head screws holding 

the crankcase cover, and then remove 

the case cover. (The cover can be 

removed without taking off the oil 

pump.) 

3) Remove the crankcase cover gas­

ket. Replace it if damaged. 

8. Installation 

Fig. IV-8-2 

Fig. IV- 8-3 

Spread YAMAHA Bond No. 5 over the mating surface of the right-hand crankcase. 

Place the crankcase cover gasket on the crankcase, apply Yamaha Bond No. 5 and 

install the right-hand crankcase cover. Be sure to apply YAMAHA Bond No. 5 to the 

mating surface; otherwise, the crankcase may leak. 

Note: When installing the crankcase 

cover (R), make sure that the pump 

drive gear (made from synthetic 

resin) is correctly engaged with the 

primary drive gear 

N- 9 Clutch 

Fig. IV-8-4 

The clutch is a wet, multi-disc type, consisting of six molded cork friction plates 
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ENGINE· Clutch 

and seven clutch plates in the clutch housing which is mounted on the transmission main 

axle. 

To disengage the clutch, an inner push rod system is employed. The primary driven 

gear, coupled with the clutch housing, is meshed with a kick pinion gear allowing 

starting by kicking the starter with the clutch disengaged ( or engaged in neutral). 

A shock absorber consisting of coil springs is between the primary driven gear and 

the clutch housing. 

The primary drive gear has 21 teeth, and the primary driven gear 65 teeth. 

(Primary reduction ratio ......... 65/ 21 =3.095) 

Adjusting screw lock nut 

/2 

Jo int 

Crank s haft 

l fll n 
ring 

Thrust plate 2 

Thrust plate 1 

Fig. IV-9-1 

- 3 1 -

Primary drive gear 

Primary driven gear 

Friction plate (7 pcs) 

Pressure plate 

Clutch spring 

Spring holding screv. 

Push crown 



ENGINE· Clutch 

1 . PRIMARY DRIVEN GEAR COMP. 

2 . 0-RING 

J . BOSS, CI utch 

4 . PLATE, Clutch (1) 

13 
5 . RING, Cushion 

6 . PLATE, friction 

7 . PLATE, clutch (2) 

8 . PLATE, pressure 

9 . SPRING, clutch 

10. SCREW, spring 

11 . ROD, push 

12. BALL 

13. NUT, lock 

14. SPRING, bellevile 

15. SPACER 

16. BEARING 

17. PLATE, thrust (2) 

18. PLATE, t hrus t ( 1) 

19. ROD, push 

20. PUSH LEVER ASS' Y 

21 . SPRING, return 

22. HOOK, spring 

23 . JOINT 

24 . PIN 

25 . PIN, cotter 

26 . SCREW, adjusting 

Fig. IV-9· 27 . NUT, adjusting 

C lutch assy exploded view 

A. Removing the Pressure Plate 

Remove the six clutch spring holding screws, and take out the pressure plate and 

push crown. 

Fig. IV-9-3 Fig. IV-9- 4 

B. Removing the Clutch Boss 

Install the clutch holding tool (same as R3 , D56, ) on the clutch boss. 

Loosen the lock nut, and then remove the clutch boss. 
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ENGINE· Clutch 

Fig. N-9-5 

C. Checking the Clutch Spring 

If the free length of the spring is 1 mm. (0.04 in.) or more shorter than the standard 

free length , replace it. 

Free length 36.4 mm. (1.433 in .) 

Fig. IV- 9-6 Fig. IV -9-7 

D. Checking the Friction Plates 
Inspect the friction plates for wear. Replace them if wear equals 0.3 mm. (0.012 in.) 

or more. 

· standard thickness 3.0mm. (0.118 in.) 

( 
J 

Fig. IV-9°8 
Fig. IV- 9- 9 
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ENGINE · Clutch 

E. Clutch Housing Assembly (integrated with the primary driven gear ) 

A rubber friction ring is placed on the outside of the clutch between the 

primary driven gear and the clutch housing in order to reduce gear noise at low 

engine speeds. 

1) Inspection 

Insert the primary gear retaining 

collar (spacer) in the primary 

driven gear boss and check it for 

radial play. 

If any scratches are found, replace 

it so it will not impair clutch 

action. 

If the play is excessive (allowable Fig. IV-9-10 

clearance is between 0.009~0.048 mm.), replace the gear retaining collar because 

it will cause excessive noise. 

F. Checking the Primary Gear Retaining Collar (Spacer) 

Place the primary gear retaining collar 

over the main axle and again check 

it for radial play. 

If play exists (allowable clearance is 

between 0.020~0.062mm.) replace the 

gear retaining collar. 

Replace any collar with step-wear on 

its outer surface. 

G. Fitting Cushion Rings 

A cushion ring is installed between each 

of the clutch plates and the friction 

plates to insure even engagement and 

complete disengagement of the plates. 

When fitting cunion rings, be sure they 

are flat and not twisted. 

- 34 -

Fig. IV-9-11 

Fig. IV-9-12 



ENGINE· Clutch 

H. Checking the Push Rod 

Remove the push rod d II · · · an ro 1t over a surface plate. If the rod 1s bent, straighten 
or replace it. 

Fig. IV- 9-13 Fig. IV-9-14 

I. Caution on Re-assembling the Clutch 

On- both ends of the primary gear spacer are thrust washers and thrust bearings. 

If these washers and bearings are incorrectly installed, or omitted, the clutch boss 

will rub against the primary driven gear, impairing clutch action. 

The thrust bearing assembly fits on the primary retaining collar, but it may slip out 

of place when install ing clutch boss. 

Therefore, apply grease to both surfaces of the bearing to make it stick to the gear 

retaining collar. 

Before fitting the clutch boss, install the clutch plates, friction plates., etc., and then 

install the clutch boss. 

Incorrect 
Correct 

· Thrust plate 2 Kick pinion gear 

+ 
Thrust plate 1 Bearing Spacer 

Fig. IV -9-15 Fig. IV-9-16 
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ENGINE· Primary Drive Gear 

J. Adjusting the Clutch 

1) Adjusting the Push Screw 
Remove the clutch adjustment cover 

and loosen the push screw lock nut. 

Rotate the push screw in to a lightly 

seated position, and back it off ¾ turn 

to get the proper spacing. Then fully 

tighten the lock nut. 

2) Adjusting the Clutch Cable Tension 

The clutch cable adjustment changes 

after being used for a long time. 

Occasionally the cable must be Re­

adjusted so that the play of the clutch 

handle is from 2 to 3 mm.(1 / 16-1/8 in.) 

at the pivot. 

N-10 Primary Drive Gear 

A. Removal 

Fig. N-9-17 

¼ " ~ %"(2~3mm) 

L:.00K rNUT 

Fig. N-9-18 

Feed a rolled-up rag between the teeth of the primary drive gear and the primary 
driven gear to lock them, and loosen the primary drive gear lock nut. 

Fig. N - 10- 1 Fig. N-10-2 

N - 11 Kick Starter Mechanism 

The kickstarter employs the primary kick system. To start the engine, you just 
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ENGINE· Kick starter Mechanism 

kick the starter with the clutch disengaged or engaged. The ability to start the engine 

with the clutch disengaged can be a great advantage when racing. The kick gear is 

driven the same as the YR1 . When the kick shaft rotates, the ratchet wheel is disen­

gaged from the ratchet wheel guide and meshes with the kick gear. The rotation of 

the kick gear is transmitted through the idler gear to the kick pinion that is engaged 

with the primary driven gear. 

Kick pinion gear 

:=r-t-t- f.-+--- Kick idler gear 

f ig. IV · 11 -1 
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ENGINE· Kick starter Mechanism 

Fig. IV-11-2 

A. Removal 

1) Remove the kick spring 

2) Then remove the kick starter 

assembly. Note the location of 

any shims. 

1. SHIM(2) 

2. CIRCLIP 

3. COVER, Spring 

4. SPRING, Kick 

5 . GUIDE, Spring 

6 . AXLE, Kick 

7 . GEAR, Kick 

8 . WASHER 

9. CLIP 

10. WHEEL, r atehet 

11. SPRING, ratchet wheel 

12. COVER, Spring 

13. CIRCLIP 

14. SHIM (1) 

15. STOPPER 

16. GUIDE, ratchet wheel 

17. WASHER, lock 

is. SCREW, ratchet wheel guide 

~·- . 

\ i ~ 

,fJ.:·~•j,.:;;/; •l L" ,;,, ~: ~-: ·;~ ~---·"">, . .,_,,. - '. ·-_,,_ 
Fig. IV-11·3 

Fig. IV -11·4 
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ENGINE. Kick starter Mechanism 

8. Reverse the sequence for reinstallation. 
Notes on Assembling 

1) Align the marking on the kick starter axle with that of the ratchet wheel. 

2) When installing the kick starter ass'y in the crankcase, slide the ratchet wheel 

pawl over the ratchet wheel guide toward the stopper attached to the case. 

Make sure that the pawl is in close contact with the stopper. Then pull the 

spring forward and hook it on the stopper. 

, 

I 

Kick axle 

Mark 

. . : Ratchet wheel 

~IYlmr..i.::=-;\ 
Ratchet wheel guide 

fig. IV-11-5 

C. Removing the Kick Idler Gear 

Remove the circlip with clip pliers, 

and then the kick idler gear can be 

easily removed. 

O. Removing the Tachometer Drive Gear 

Ratchet wheel guide screw 

Lock washer 

Ratchet wheel guide 

Stopper 

Crankcase (R. H) 

fig. IV-11-6 

fig. IV-11-7 

. is engaged with the kick idler gear to convey the The tachometer drive gear 
. f th crankshaft to the tachometer through the tachometer revolutions per minute o e 

cable. 

Remove the c lip with pliers an d the tachometer drive gear can be removed. 
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ENG\NE -Shift Mechanism 

2 

J 
1. AXLE, drive gear 
2 . Circlip 
3. Shim 

4 . Drive gear ass' y 

2 

Fig. IV-11 - 8 Fig. IV-11-9 

N-12 Shift Mechanism 

The RT1-B has been designed to allow the owner to convert it to an optimum output 

competition machine by installing Yamaha's GYT parts. Therefore, the machine -in 

standard form has been constructed to assure smooth and accurate • gear shifting 

by using an already proven shifting mechanism. 

The shift cam drum has one shift fork and two other shift forks are installed on a 

guide bar located parallel to the cam drum. These three shift forks slide back and 

forth in the slotted guides that are grooved in the shift .drum. A safety device has 

been provided to prevent the shifter from by-passing the next gear when a quick or 

hard shift is made. This provides dependability and assurance for correct shifting for 

the desired gear even under the roughest conditions such as competition racing. 

A see-saw type shifting arrangement is used that enables the rid~r to shift quickly 

and easily down for the lower gears and up for the higher gears. Neutral position is 

located betwee n first and second gears. 
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A. Removing the Change Axle Assembly 

1) Remove the change axle seal ing 

boot. 

Fig. IV-12-1 

2) Pull out the change shaft assembly. 

- 41 

ENGINE· Shift Mechanism 

Change lever 4 

lllll't-----,''-----~~ Adjusting screw 

Fig. IV-12-2 

Fig. IV-12-3 



ENGINE· Shift Mechanism 

8. Checking the Gear Shift Parts 

1) Check the gear shift return spring. 

A broken or fatigued gear shift 

return spring will impair the return 

action of the shifting mechanism. 

C. Removing the Change Lever 3 and 4 

Remove the "E" clip with a slot-head 

screwdriver. The change lever can now 

be removed. 

O. Checking the Change Lever Spring 

Fig. IV-12·4 

Fig. IV-12- 5 

Check for a fatigued or broken change lever spring. A faulty change lever spring 

may result in an improper shifting sequence. 

E. Gear Change Adjustment 

1) Fully move the gear change lever up and down and turn the adjusting bolt 

( eccentric bolt) on the case so that the clearance (a) will become equal to the 

clearance ( a'). ( a) is the clearance between the bent part of change lever 3 and 

the stopper (shaded area in the drawing) and (a') is the clearance between the 

bent part and the stopper. The stopper is a device for preventing the shifter 

from overrunning the correct position. After the adjustment, lock the adjusting 
screw with the lock nut. 

2) Next turn the adjusting screw ( eccentric screw)on change lever 1 so that the 

clearance (b) will become even with the clearance (b') on each gear position. 
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ENGINE· Drive Sprocket 

(b) is the clearance between the pin and change lever 4. After the adjustment, lock 

the adjusting screw with the lock nut. Recheck your adjustment by shifting through 

several gears. 

Change lever 1 

N - 13 Drive Sprocket 

A. Removal 

1) Straighten the bent edge of the 

lock washer with a blunt-ended 

metal punch. 

2) Keep the drive sprocket from turn­

ing with the flywheel magneto 

holding tool, and remove the 

sprocket nut. 

If the flywheel magneto puller is 

not available, shift the transm ission 

to low gear, a nd fit a monkey wrench 

on the sprocket nut. Then tap the 

handle of the wrench with a hammer 

and the shock will loosen the nut. 

Fig. IV -12-6 
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ENGINE· Crankcase 

B. Inspection 

A worn drive sprocket will result in excessive chain noise, and shorten the life of 

the chain . Check the ~procket for worn teeth, and replace if it is worn. 

area 

N - 14 Crankcase 

A. Separating 

worn 

1) Remove the neutral stopper. 

Fig. IV-14-1 

Bent teeth 

Wear area 

Fig. IV -13-4 

2) Remove the change lever guide. 
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Fig. IV-1 4-2 

Fig. IV-14-3 



3) Remove the pan head screws from 

the left crankcase. 

4) Install the crankcase separating tool 

on the right crankcase. Divide the 

crankcase while tapping the main 

axle and the crankcase alternately 

with plastic tip hammer. 

ENGINE· Crankcase 

Fig. N-14-4 

Fig. N-14-5 

Note: Fully tighten the bolts of the crankcase dividing tool, and keep the tool 

in a horizontal position. 

The crankcase is designed to split into two halves, right and left. 

Only one drain plug is provided for both the transmission and clutch hous­

ings. Both housings can be drained at once by removing the drain plug. 

8. Reassembling 

When reassembling the crankcase, be 

sure to apply YAMAHA BOND No. 5 

to the freshly cleaved mating surfaces 

of both halves. 
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ENGINE-Transmission Assembly 

N -15 Transmission Assembly 

The constant mesh , wide ratio 5-speed transmission makes it possible to fully utilize 

the performance of the engine throughout the entire speed range from low to 

high. The top pinion is identical in type to the third gear wheel, and the third gear 

pinion is identical to the top gear wheel. 

For layout of the transmission and related parts, refer to Fig. IV-15-1 and 2. The 

primary reduction ratio is 65/21 =3.095. Therefore the total reduction radios will be; 

Primary reduction ratio x Transmission gear reduction x Secondary reduction ratio= 

Total reduction ratio. 

1st 65/ 21 X38/1 5 X39/15 =20.378 

2nd 65/21 X34/ 19 X39/15-14.401 

3rd 65/21 X30/23 x 39/15 =10.497 

4th 65/21 x26/ 26 x 39/15 = 8.048 

5th 65/21 X23/ 30 X39/15 = 6.170 

3rd gear pinion 
2nd gear pinion Sth . . 4th gear pinion 1st gear pinion gear pinion 

1 

Drive sprocket 

(3rd gear wheel) 

30 

Main axle 

'2.?), 
I 

(3 rd gear pinion) ~th gear whee l 1st gear wheel 
2nd gear wheel 3 rd gear w heel 

Fig. IV-15-1 
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ENGINE -Transmission Assembly 
I 

1. AXLE , m ain 

2 . GEAR, 4 t h pinion 

3 . WASHER, gear hold 

4 . CIRCLIP 

"-

~ . 

" 

S. GEAR. 3rd pinion 

6 . WACHER, gear hold 

7 . GEAR, 3td wheel 

8 . GEAR, 2nd pinion 

9 . WASHER, .gear hold 

' 
10. CIRCLIP 

27 
11 . SHIM 

~-- 12. BEARING 

13 . CIRC LIP 

14. Oil SEAL 

15. SHIM, mai n axle 

29 

/' 1 
5 28 

16. BEARING 

17 . C IRCLIP 

18. GEAR, Kick pinion 

4 19. AXLE, drive 

~ 28 
7 29 

20. PLUG, blind 

21 . GEAR, 2nd wheel 
21 22. GEAR, 3rd pinion 

23. GEAR, 3 rd wheel 

II 24 . GEAR, 4 th w hee l 

25 . GEAR, 1st wheel 

26. WASHER, gear hold 

27 . CIRCLIP 

28. CIRCLIP 

15 
29. WASHER, gear ho l d 

30. SPACER. drive axle 

31 . SHIM, drive axle 

J Fig. N-15-2 

A. Removal 

Remove the transmission and shifter as a unit. (Fig. IV-15-3) 

8. Reinstallation 

Reinstall the transmission and shifter as a unit in the left crankcase half after they 

are sub-assembled. They cannot be installed separately. The transmission unit must 

be in neutral during installation. 

~1 ;-
Fig . N-15-3 
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ENGINE· Crankshaft 

VI -16 Crankshaft 

The crankshaft requires the highest degree of accuracy in engineering and se.rving 

of all the engine parts. 

The crankshaft is also more susceptible to wear, and therefore, it must be handled 

with special care. 

To increase the inertia force of the crank, the diameter of the crankshaft is 

increased to 30 mm. (1 .18 in.) tlie thickness of the flywheel .to· 26 mm. (1.02 in.) and 

its diameter to 110 mm. ( 4.33 in.) 

Bore xStroke 80 x70 

I 

Crankshaft ass'y 
width 62 o 

' - 0.0S mm 

Fig. IV-16-1 
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0 
I 

2 
3 

Fig. IV-16· 2 Crankshaft component parts 

A. Removing the Crankshaft Assembly 

Remove the crankshaft assembly with 

the crankcase separating tool. 

Note: Fully tighten the bolts of the 

crankcase dividing tool, and keep 

the t ool parallel to the crankcase 

surface. 

B. Installing the Crankshaft Assembry 

ENGINE. Crankshaft 

1. Crank (L. H.) 

2. Crank (R.H.) 

3. Connecting rod 

4. Crank pin 

5. Bearing , con-rod big end 

6. Crank pin washer 

7. Bearing , con-rod small e nd 

Fig. N-16-3 

Install the crankshaft assembly by using the crankshaft setting tool and the crank 

fitting spacer. 

Hold the connecting rod at top dead center with one hand while turning the handle 

of the setting bolt with the other. 

Note:1) The crankshaft setting bolt is same as those used for YC1, and YF1. 
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