& YAMAHA

LT-MX-AT-MX
MX-250, 360 - 5C300

Service Manual

\ | | | [ |4




FOREWORD

This year Yamaha has added four completely new motocrosser;‘., LTMX, ATMX,
MX250, MX360 and scrambler SC500. They incorporate some of Yamaha's latest
technical refinements such as V-type reed valve and torque induction design
aiming at easier starting and greater torque at low speeds. These new improve-
m;nts require your special care in rendering your service work. This Supplemen-
tary Service Manual provides the technical details required for Yamaha service-
men so that they can service the LTMX, ATMX, MX250, MX360 and SC500 in a
correct and skillful manner. It is advisable to use this manual together with the

manuals for DT/RT or LT/AT/CT series.

YAMAHA MOTOR CO., LTD.

Service Department
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SPECIFICATIONS - LTMX

CHAPTER 1. SPECIFICATIONS

Model

LTMX

Dimensions:
Overall length
Overall width
Overall height
Wheelbase
Ground clearance

Weight (dry):

Performance:
Braking distance
Min. turning radius

Engine:
Model
Type
Cylinders
Displacement
Bore and stroke
Max. output,
Max. torque
Starting
Ignition - Spark Plug

Transmission:
Primary reduction
Secondary reduction
Clutch
Gear box

Gear ratio:
Low
Second
Third
Fourth
Fifth

Chassis:
Frame mode
Frame
Suspension (Front)
Suspension (Rear)

Steering:
Caster
Trail
Tiresize
Tire size
Gasoline tank capacity
Oil tank capacity

74.0 in. (1,880 mm)
34.1in. ( 865 mm)
42.510n. (1,080 mm)
49.6in. (1,260 mm)
8.3 in. (210 mm)

185 Ibs. (84 kg)

50.5 ft. (15.4 m) 31 m.p.h. (60 km/n)
82.7 in. (2,100 mm)

LT2

Air cooled, 2-stroke, gasoline, Torque induction
Single cylinder

5.92 cu. in. (97 cc)

2.047 x 1.795 in. (52 x 45.6 mm)

16 bhp/10,500 rpm (16 ps/10,500 rpm)

8.1 Ib-ft/9,600 rpm (1.12 m-kg/9,500 rpm)
Kick starter (primary kick)

Magneto ignition - Spark Plug = NGK BO9HV

Gear, reduction ratio 74/19 = 3.894
Chain, reduction ratio 52/14 = 3.714
Wet, multi-disc

Constant mesh, 5 forward speeds

34/12 = 2.833
30/16=1.875
26/19 = 1.368
24/22 =1.090
22/23 =0.956
LT2

Steel pipe, double-cradle
Telescopic (coil spring oil damper)
Swing arm (coil spring oil damper)

59°

4.1in. (105 mm)
2:75 —19 — 4PR
3.00 — 18 —4PR

1.6 gal. (6.0 liters)
1.3qt. (1.2 liters)




SPECIFICATIONS - ATMX

Model ATMX

Dimensions:

Ovurall length 74.4 in. (1,965 mm)

Overall width 35.8 in. ( 910 mm)

Overall height 441 in. (1,120 mm)

Wheelbase 50.8 in. (1,290 mm)

Ground clearance 2.4 in. ( 240 mm)
Weight (dry): 202 |bs. (92 kg)
Performance:

Braking distance 50.5 ft. (15.4 m) 31 m.p.h. (50 km/h)

Min. turning radius

Engine:
Model
Type
Cylinder
Displacement
Bore and stroke
Max. output
Max. torque
Sarting
Ignition - Spark Plug

Transmission:
Primary reduction
Secondary reduction
Clutch .
Gear box

Gear ratio:
Low
Second
Third
Fourth
Fifth

Chassis:
Frame model
Frame
Suspensjon (Front)
Suspension (Rear)

Steering:
Caster
Trail
Tire sice
Tire sice
Gasoline tank capacity
Oil tank capacity

74.8 in. (1,900 mm)

ATI1

Air cooled, 1-stroke, Torque induction

Single cylinder

7.51 cu. in.

2.205 x 1.969 in.
20 bhp/8,500 rpm
12.3 1b-ft/8,000 rpm

(123 cc)

(56 x 50 mm)

(20 ps/8,500 rpm)
(1.7 m-kg/8,000 rpm)

Kick starter (primary kick)
Magneto ignition - Spark Plug = NGK B9EN"

Gear, reduction ratio 74/19 = 3.894
Chain, reduction ratio 45/14 = 3.214
Wet, multi-disc

Constant mesh, 5 forward speeds

34/12 =2.833

30/16=1.875
26/19 = 1,368
24/22 = 1.091
22/23 = 0.956
AT1

High tension steel pipe, double-cradle
Telescopic (coil spring oil damper)
Swing arm (coil spring oil damper)

60°30’

5.4 in. (137 mm)
2.75 —21 - 4PR
3.50 — 18 — 4PR

1.8 gal. (7.0 liters)
1.3 qt- (1.2 liters)

s




SPECIFICATIONS - MXx250

Model MX250
Dimensions:
Overall length 85.1in. (2,110 nun)
Overall width 374 in. (950 mimn)

- Overall height
Whielbase
Ground clearance

Weight (dry):

Performance:
Braking distance
Min. turning radius

Engine:
Model
Type
Cylinder
Displacement
Bore and stroke
Max. output
Max. torque
Sarting
Ignition - Spark Plug

Transmission:
Primary reduction
Secondary reduction
Clutch
Gear box

Gear ratio:
Low
Second
Third
Fourth
Fifth

Chassis:
Frame model
Frame
Suspension (Front)
Suspension (Rear)

Steering:
Caster
Trail
Tire size
Tire size
Gasoline tank capacity
Qil tank capacity

445 in, (1,130 mim)
55.9 in. (1,420 mm)
8.9 in. (225 min)

227 Ibs. (101 kg)

50.5 ft. (15.4 m) 31 m.p.h. (50 km/h)
82.7 in. (2,100 min)

364

Air cooled, 2-stroke, Torque induction

Single cylinder

15.01 cu. in. (246 cc)

2.756 x 2.520 in. (70 x 64 mm)

31 bhp/7,500 rpm (31 ps/7,500 rpm)

21.9 Ib-ft/7,000 rpm  (3.03 m-kg/7,000 rpm)

Kick starter (primary kick)

Capacity discharge ignition - Spark Plug = NGK B8EV

Gear, reduction ratio 65/23 = 2.826
Chain, reduction ratio 51/14 = 3.642
Wet, multi-disc

Constant mesh, b forward speeds

36/16 =2.250
33/20 = 1.650
29/23 =1.260
26/26 = 1.000
23/29 =0.793
364

High tension steel pipe, double-cradle
Telescopic (coil spring oil damper)
Swing arm (coil spring oil damper)

60°

5.8 in. (129 mm)
3.00 — 21 — 4PR
4.00 — 18 — 4PR

2.4 gal. (9.0 liters)
0.6 qt. (0.5 liters)




SPECIFICATIONS - MX360

Mool MX 360 .
Dimensions: ’ %’v
Overall length 83.11in. (2,110 mm)
Overall width 37.4 in. (950 imm)
Overall height 44.5 in. (1,130 mm)
Wheclbase 55.9 in. (1,420 mm)
Ground clearance 8.9 in. (225 mm)
Weight (dry):
Performance:
Braking distance 50.5 ft. (15.4 m) 31 m.p.h. (50 km/h)
Min. turning radius 82.7 in. (2,100 mm)
Engine:
Model 365
Type Air cooled, 2-stroke, gasoline, Torque induction
Cylinders Single cylinder
Displacement 21.42 cu. in. (351 cc)
Bore and stroke 3.150 x 2.756 in. (80 x 70 mm)
Max. output 39 bhp/7,500 rpm (30 ps/7,500 rpm)
Max. torgue 28.0°Ib-ft/7,000 rpom  (3.87 m-kg/7,500 rpm)
Starting Kick starter (primary kick)
Ignition- Spark Plug - Capacity discharge ignition - Spark Plug = NGK B8EV
Transmission:
Primary reduction Gear, reduction ratio 64/24 = 2,666
Secondary reduction Chain, reduction ratio 51/14 = 3.543 )
Clutch Wet, multi-disc '
Gear bcx Constant mesh 4 forward speeds
Gear ratio:
Low 36/16 = 2.250
Second 33/20 = 2.650
Third 29723 = 1.260
Fouth 26/26 = 1.000
Fifth 23/29 =0.793
Chassis:
Frame model 365
Frame High tension steel pipe, double-cradle
Suspension (Front) Telescopic (coil spring oil damper)
Suspension (Rear) Swing arm (coil spring oil damper)
Steering:
Caster 60°
Trail 5.8 in. (129 mm)
Tire sice 3.00 — 21 — 4PR
Trens size 4.00 — 18 — 4PR
Gasoline tank capacity 2.4 gal. (9.0 liters)
Oil tank capacity 0.6 qt. (0.5 liters)
|




SPECIFICATIONS - SC500

e~
:( Modn! SCHOO
o ] Dimensions: -
- Overall length 83.1in. (2,400 mm)
Overall width 37.4in. (950 mm)
Overall height 44.5 in. (1,130 mm)
Wheelbasc 55.9 in. (1,420 inm)
Ground clearance 8.9 in. {225 mm)
Weight (dry):
Performance:
Braking distance 50.5 ft. {15.4 m) 31 m.p.h. (50 kin/h)
Min. turning radius 82.7 in. (2,700 min)
Engine:
ﬂ, Model 363
Type Air cooled, 2-stroke, gasoline, Torgue induction
Cylinders Single cylinder
Displacement 30.27 cu. in (496 cc)
Bore and stroke 3.740 x 2.756 in. (95 x 70 min)
Max. output 44 bhp/6,500 rpm (44 ps/G,500 rpin)
Max. torque 37.11b-ft/6,000 rpm (5.13 m-kg/6,000 rpm)
Starting Kick starter (primary kick)
Ignition - Spark Plug Capacity discharge ignition- Spark Plug = NGK B8EV
Transmission:
Primary reduction Gear, reduclion ratio  64/24 = 2.660
Secondary reduction Chain, reduction rativ  51/14 = 3.642
( ) Clutch Wet, multi-disc
Gear box Constant mesh, 4 forward speeds
Gear ratio:
Low 30/15 = 2.000
Second 26/19=1.368
Third 23/23=1.000
Fourth 21/26 = 0.807
Chassis:
Frame model " 3G3
Frame High tension steel pipe, double-cradle:
Suspension (Front) Telescopic (coil spring oil damper)
Q Suspension (Rear) Swing arm (coil spring oil damper)
Steering:
Caster 60°
Trail 5.08 in. (129 mm)
Tire size 3.00 — 21— 4PR
Tire size 460 — 18 — 4PR

2.4 gal. (9 leters)

Gasoline tank capacily
0.6 gt. (0.5 liters)

Qil tank capacity




PERFORMANCE CURVES - LTMX, ATMX

CHAPTER 2.

PERFOR

MANCE CURVES
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PERFORMANCE CURVES - MX250, MX360

. MX250 L.
Engine Performance Curves Driving Performance Curves
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PERFORMANCE CURVES - SC500

Engine Performance Curves

Max. power 44 B.H.P./6,500 r.p.m.
Max. torque 37.1 |b-ft/6,000 r.p.m.
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ENGINE - Cylinder Head, Cylinder

CHAPTER 3. ENGINE

= Procedures for the disassembly of the MX Series and SC500 3—-2 CYLINDER
f. are basically the same as those for the ENDURO Series, and

,'::‘. 4 therefore, reference is not made to disassembly. 1) Port timing diagram
e They. are built to run across a variety of rough terrain and

must be maintained at best running condition through-out a
race. With this in mind, the description is clip but limited I

to what is specially needed to check and service the MX 23 16+
Series and SC500. |

@
3—-1 CYLINDER HEAD o
0 4
3 33
1) ComP_ustion chamber volume Ej%j_ ------------------------------- -
—31
a LTMX ATMX MX250 MX360 SC500 LTMX 3
l 9.4+0.2 |119+02| 27+0.5 | 36.6+0.5/57.5+0.5
cc cc cc cc cc
(4)
1
2) Removing Cylinder Head Carbon 3‘0 ” |
If carbon accumulates in the cylinder head, the compres- (15 .f" 217

sion ratio increases to such an extent that detonation will

|
U - B !
occur. The result will be power loss. It is necessary, 33 H Q‘ l25£0.7
. . 0 o~
therefore, to periodically remove the carbon from the S k
H
3 38

cylinder head.
» To remov.e the carbon, a saw blade ma.y l\)e us§d, but the 5 /
( 3 serrated side should not be used. Exercise‘special care not —_tee————
) to scratch the cylinder head. — 36 —
To remove the carbon from the piston head and exhaust ATMX

port, follow the same as above.

\, I 80°

L]

26
65
4 52

45—

., =
MX250 45
I
pe———180"—
NEPIy
~|® 4 3g 218
b~ H_ Y 80 +
to ar= s
0.7 ( 4207
]
—s1— [~25~1 (% Lf_-_\-"_lssto.s
g
MX360 4571.5°




ENGINE - Cylinder, Piston Pin Clip, Piston

180° ==

34 %0.7

205106

49 60

SC500

2) Examine the cylinder

Examine the cylinder for high spots (bright area) at the
surface contacting the piston wall. Smooth out any high

spot with #1600 wet and dry sandpaper.

3—3 PISTON PIN CLIP

The piston pin clip is not ever lasting. It is found £k
excessively wear or cracked, replace it with a new one. , Pt

Crack, wear

T T T T A T T T T A A T A R A A A AT T A AT AT T AT T A AN

3—4 PISTON

1) Dimensions
LTMX

|e——— 50.67¢

—— 520 30—

LTMX

ATMX

——— 560 Q08 ——1

ATNIR






ENGINE - Piston, Piston Rings

Crancked or Worn Piston

Check the piston from its inside for cracking if any crack is
found, replace it.

Examine the piston for high spots (bright areas) at the
surface contacting the cylinder wall. Smooth out any high
spot with #600 wet and dry sandpaper.

. .,: ";_
1]

3—5 PISTON RINGS

Check each piston ring carefully. If any scuff or score is
found, smooth it away with fine sandpaper. Or if it can not
be corrected with sandpaper, replace the ring.

If the carbon attached to the ring becomes harden, the ring
may get stuck. In this case, both piston and rings should be
replaced.

1) Piston clearance
Piston clearance is the difference between the minimum
cylinder bore diameter and the maximum outside diameter

of the piston.
As described in the cylinder, piston clearance should be

specified below:

LTMX ATMX MX250 MX360 SC500
0.040~ | 0.040~ | 0.045~ | 0.045~ | 0.050 ~
0.045 mm |0.050 mm [0.050 mm [0.050 mm |0.060 mm

To determine the maximum piston diameter, measure the
piston with a micrometer at right angles to the skirt 10 mm
(3/8 in) from its bottom edge.

2) Piston ring end gap S)
Piston rings will have weakened tension after a long time of '

use as a result of up and down motion of the piston. The

result is poor sealing between the piston rings and the

cylinder wall, allowing “‘blow-by.” In addition, if a ring is

worn excessively, the ring gap will widen, and this also

permits the compression pressure to go pass the ring.

LTMX ATMX MX250 MX360 SC500
0.15~0.35| 0.4~0.6 |0.4~05 |0.4~05 |[0.3~0.5
mm mm mm mm mm

—12—



ENGINE - Clutch

3—-6 CLUTCH

1) Construction

The push lever axle is locked to the push lever at one end,
and the other end is shaped like a semi-circle.

A groove is cut around the push lever axle at its center, and
the adjusting screw is so positioned that its protuberance
fits in the groove. The protuberance is positioned 3 mm off
the center line of the adjusting screw. Therefore, when the
adjusting screw is turned in or out 180°, the push lever axle
is moved axially in either direction. The tapered portion of
the push lever is at right angles to the push rod. Therefore,
the play of the push rod can be adjusted by moving the
push lever axle with the adjusting screw.

2) Operation

When the clutch lever is operated, the push lever axle is
turned by means of the push lever. The push lever axle
contacts the push rod at one end, and as the push lever
turns, it pushes the push rod.

Primary drive gear

Primary driven gear
Clutch housing

Lock nut

Push screw
Oil seal (S0-9-15-4)
Adjusting screw

Friction plate, 5 pcs.
[T Clutch plate, 5 pcs.
\‘.—" Cushion ring, 5 pcs.
Clutch boss
E Pressure plate
Clutch spring

Spring screw

%
K o
[}

5

Thrust plate
Thrust plate

I~~~

Spacer

Push rod 1

Ball (1/4"')
Thrust plate (R. H)
Thrust bearing

Push rod 2

Friction ring/

LTMX - ATMX



ENGINE - Clutch

Primary drive gear

Primary driven gear

Clutch housing
Clutch plate, 7 pcs.

Friction plate, 7 pcs.

L/ Spring screw

V]
O /| |/ Clutch spring

= U

Push rod 2 ‘V

ush r
+ | e L
|| /,/ Push rod 1
B) { J

Thrust plate
Spacer
MX250 - MX360
Primary drive gear  Primary driven gear
+ X &= ® :
(SLED Clutch housing

Friction plate (8 pcs.)
1= =
7
\—/j |__—Clutch plate (7 pcs.)

) ©
) _qg Spring screw
; + + | GE— | |
3 Yz - D | Push rod 1
\ ++ i 1

P 104 2 il

LILIL]]

i

]




ENGINE - Clutch, Kick Mechanism

3) Adjustment

On the MX250, 360 and SC500, the clutch push lever is so
designed that it is positioned 10° behind the push lever axle
before it is operated and 10° ahead after it is operated.
Therefore, if the clutch push lever does not move as
specified, adjustment is necessary.

Adjustment can be made by turning the clutch adjusting
screw located in the generator cover. To adjust, loosen the
lock nut, and turn in or out the adjusting screw so that the
push lever is 10° behind the main axle center line before it

is operated.
After the adjustment, be sure to tighten the lock nut.

4) Clutch Springs

Measure the free length of each clutch spring. If the
@-’ measurement is less than the specific value, replace the
spring.
Free length:
LTMX ATMX MX250 MX360 MX500
34.0mm | 31.5mm 36 mm 36mm 36mm

@

8) Friction Plates

Friction plates are liable to wear. If friction plates are worn
excessively, the clutch tends to slip. |f any friction plate is
found worn less than the specific value, replace it.

LTMX ATMX MX250 MX360 MX500
40+0.1|40%£0.1[30+0.1|3.0£01(3.0£0.1
mm mm mm mm mm

6) Clutch Housing

The clutch housing will have stepped wear at the area
contacting the friction plate after a long time of use. If the
clutch has such wear on its surface, it tends to drag. It
should be smoothed out with sandpaper, or the clutch
housing should be replaced.

3-7 KICK MECHANISM

On the LTMX and ATMX, the kick mechanism is of
kick-and-mesh type, while for the MX250, MX360 and
SC500, the ratchet type is employed. In addition, on the
MX360 and SC500, the kick mechanism is interlocked to
the decompression mechanism. That is, when the kick
crank is depressed, it causes the decompression mechanism
to operate.

The kick axle is provided with a cam. When the kick crank
is kicked, the kick axle begins to rotate, and- the lever in
contact with the cam causes the lever to move, by which
the decompressor wire is pulled. As the decompressor wire
is pulled, the decompressor, which is installed in the front
part of the cylinder, operates to reduce the compression
pressure in the cylinder.

This makes the kick much easier.

=7 _Kick idle gear
Thrust washer

Spring guidey Oil seal (S-20-30-7)
& Kick crank
|/ ass’y
A

Shim
Circlip
Spring cover
Kick spring

LTMX - ATMX

Kick clip
Kick gear
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ENGINE - Kick Mechanism, Omni Phase Balancer

~Kick pinion gear
Kick idler gear

Drive axle
Ratchet wheel

guide screw

Ratchet wheel guide
/R atchet wheel
Kick gear

Kick spring

N

Spring guide

Spring cover

Kick axle

3-8 OMNI PHASE BALANCER (MX360 & $C500)

As the crankshaft begins turning vibration will occur.

To ininimize this vibration, the crankshaft is provided with
a "balance cut’’. But this balance cut alone is not enough
to damp the vibration. For this reason, it is necessary to

Amplitude of balancer

MX250 - MX360 - SC500

give the negative oscillafiqn wave to offset the positive
oscillation wave. The balancer is used to produce the
negative oscillation wave, thus providing .a damping effect.

'Amplitude of crankshaft

The balancer is installed separately from the crank-
shaft and driven by the crankshaft through the
chain so that the engine can he made compact.

NOTE:




ENGINE - Omni Phase Balancer

PN S WN =

. WEIGHT

. BEARING {B6204 special)
BEARING (B9000 special)
. SPROCKET

. WASHER, lock

. NUT, special

KEY

SHAFT

9. SPROCKET, idie

10.
11.
12
13.
14.
15.
16.
17.

BEARING

GUIDE, stopper
GUIDE, upper

BOLT

BOLT

WASHER, spring
BOLT

CHAIN (RK109-2 66L)

18- BUSHING

37—




ENGINE - Omni Phase Balancer

2. Flatten the lock washer of the sprocket (1) with chisel.

Primary drive gear

4. Pull out the sprocket (2) shaft and remove the sprocket
(2).

1) Removing the Balancer

1. Remove the chain guide.

5. Take off the sprocket (1). -

X s ¥ 02 _—
i S e (R &-
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ENGINE - Omni Phase Balancer

6.

3.

Remove the chain and sprocket (3).

After above procedure, separate the crankcase, so
balancer, can be removed.

Installation

Install sprocket 1 on the balancer.

Align the punched mark on the crankshaft with that on
the primary drive gear, and install the primary drive
gear.

Align the punched mark on sprocket 1 with the arrow
mark on the crankcase.

—-—19—

4. Align the punched mark on the primary drive gear with
the arrow mark on the crankcase. (In this case, the
c¢rankshaft should be at TDC.)

Install sprockets (2) and (3) in the crankcase with
the chain placed around it.

While holding both sprocket (1) and primary drive
gear in position, place the chain around the pri-
mary drive gear and sprocket (1).

Next, engage sprockets (2) and (3) with the chain
and insert sprocket shafts through sprockets and
into crankcase.

Install lock washer and nut on end of balancer
(sprocket 1).

Tighten balancer nut and bend up the lock washer.

10. Finally, install the chain guide.



ENGINE - Adjusting the Gear Shift Arm, Transmission Gears and Shift Forks, Crank, Bearings

3—-9 ADJUSTING THE GEAR SHIFT ARM

Adjusting or correcting the travel of the gear shift arm to
prevent improper shifting progression (excess feed or
insufficient feed of the gear shift arm) is éccompl'is’_hed_ by
turning the gear shift return spring stop screw- (eccentric
bolt) in or out. Adjust the eccentric bolt until distance A
and A’ areequal. See Chap. 12, P. 40, for LT/AT adjust
procedure.’ '

Lock nut

Adjusting screw A’
MX250/360, SC500

3-10 CHANGE SHAFT

If shifting is hard or if the change pedal will not return
smoothly to its original position, check the change shaft
carefully. If it is found bent, it should be replaced.

3—11 TRANSMISSION GEARS

AND SHIFT FORKS

Examine the transmission gear teeth for wear or breakage.
Check the shift forks for bend and wear. |f bend or wear is
excessive, replace it.

3-12 CRANK
1) Checking the Crankshaft Components

(1) Check connecting rod axial play at small end (to
determine the amount of wear of crank pin and bearing
at large end). !

o Small end deflection should not exceed 2 mm.

o If measured more than 2 mm, disassemble the crank-
shaft, and check: connecting rod, crank pin and
bearing. Replace any faulty one.

After reassembly, small end deflection should be
within 0.8 ~ 1.0 mm.

(2) Check connecting rod for side play at large end.

o Move connecting rod to one side and insert a feel-
er gauge. Large end side play should be within
0.4~0.5 mm.

o |f excessive side play is present, disassemble the
crankshaft and replace worn parts.

(3) Check crankshaft for accuracy of assembling.

(Check crankshaft for alignment.)

o Dial gauge readings at indicated positions should be
0.05 mm.

o Correct by tapping the flywheel with a brass hammer
and by using a wedge.

LTMX | ATMX | MX250 | MX360 | SCE0O
+0.05 | +0.05 | . +0 0 .| +0
50 _5'10 %8 _0.10 |4 —0.05 | ®* 0,05 |®* —0.05
mm mm 'mm mm mm

3—-13 BEARINGS

Check bearing for smqoth move. Examine if both inner
and outer races snugly fit.together.

‘




ENGINE - Air Cleaner, Carburetor

3—14 AIR CLEANER

s Motocrossers are used in dusty places, and therefore, the air
( ) cleaner must be washed more often, usually daily.

How to Wash

Remove the element, and thoroughly wash it in a mixed
oil. Then, fully squeeze it and dry it.

Pour two to three tablespoons of oil onto element, Work
thoroughly in, squeeze excess out. Filter should be
damp at all times to function properly, but not

"dripping."’
&
3—15 CARBURETOR
ot Modsl LTMX ATMX MX250 MX360 SC500
Type VM26SC VM26SC VM30SC VM34SC VM38SC
Mark 335M1 318M1 364E1 365E2 363E1
) M.J. #160 #190 #250 #310 #400
( ) IN. 4F15-3 4F15:3 6F5-3 6F15-3 6F16-2
' N.J. 0-2 N-8 P-5 P-8 0-8
C.A. 10 25 25 3.0 3.5
B.P. 14 14 18 18 18
P.O. 0.6 0.6 0.8 08 0.8
P.J. #40 #60 #60 #50 #80
AS. 1-1/4 10 1.0 1.0 1-1/2
V.S. 25 25 3.3 a3 35
S.J. #40 #30 #80 #80 #80

When a carburetor is disassembled, it should be checked for
clogging. Clean it with compressed air.

If the primary air circuit is clogged, hard starting will result.

—2r—




CHASSIS - Spokes, Steering, Rear Arm

CHAPTER 4. CHASSIS
4-1 SPOKES

If spokes become loose, the rim may be distorted, thus
adversely affecting riding comfort. Before setting outona
ride, check the spokes. If any spoke is found loose, it
should be fixed by tightening the spoke nipple.

Spokes can be examined by lightly striking each with a
wrench or by shaking it with the hand.

4-3 REAR ARM

With rear wheel and shock absorbers removed, shake
swingarm sideways to check for freeplay.

The freeplay can be removed by adding a shim or
shims. But if freeplay is excessive, replace the rear
arm bushings or shaft.

4—-2 STEERING

Hold the front wheel off the ground, and try to move the
steering stem up and down. If it moves, tighten the fitting
nut.




CHASSIS -Rear Arm, Handlebar, Fuel Cock, Wires, Tire Rims

Grease the rear arm shaft frequently. If the fuel cock strainer is frequently clogged with
dust, it is advisable to wash the fuel tank thoroughly.

: 4—-4 HANDLEBAR
@’j The handlebar mounting bolts must be tight; otherwise,

hard steering will result.

4-6 WIRES

All wires’ must be oiled periodically so that they will
operate smoothly. .

4-7 TIRE RIMS

Remove the wheel from the machine, and check for rim
deflection. If the deflection is more than 2 mm, adjust

spokes.
\O Dial gauge
()
B q —
4-5 FUEL COCK 7
The fuel cock tends to clog particularly in earlier stages of 3
use of a new machine. Wash the strainer with gasoline. O

—_3



CHASSIS - Bead Spacer

Turn the tire in the reverse direction and apply
quick brake. By using the inertia of the turning
tire, the bead spacer-position can be corrected.

4-8 BEAD SPACERS

A motocrosser has lower tire pressures and is usually (3)
driven at high speeds over a rough, tortuous terrain.
Therefore, the tire tube tends to slip around the tire

rim. To prevent this, a bead spacer is used. If the

bead spacer is found tilting, it should be corrected in

=
=
=
=3
b
! )

-

4

the following manner:

(1) Deflate the tire, and loosen the tire valve lock nut.

{(2) Lightly strike the tire wall with a hammer.

—24 ~



CHASSIS - Thermal Flow Shock Absorber

4-9 THERMAL FLOW SHOCK ABSORBER

N The MX250, 360 and SC500 rear cushion employs a As a result, there will be no decline of cushioning ac-
‘.l__ *thermal flow shock absorber’’ having a separate oil tion due to a rise in oil temperature. Accordingly, the
Hn e tank. This shock absorber is designed to slow the rise performance of the cushion is maintained.
W ! of oil temperature and ensure better heat dissipation.
Operation
Oil movement when the shock absorber stretches Oil movement when the shock absorber contracts

& O o O 0
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RETIGHTEN THE BOLTS AND NUTS

TUNING UP - Carburetor Setting, Selection of Pilot Jets and Air Screws, Throttle Valve Cutaway

CHAPTER 5. RETIGHTEN THE BOLTS
AND NUTS

The following torque specifications must be adhered
to on every machine. Tightening torque, on multi-se-
cured components, should be in gradual stages and in
a pattern that will avoid warpage to the item being se-
cured. Torque settings are for dry, clean threads. Tor-
quing should always be done to the nut, never the bolt

head.
Note:

Certain items with other than standard thread pitches
may require differing torque. Consult the model
Service Manual or distributor if a question arises.

p—y—————— [\

e S
&

A B
(Nut) | (Bolt) m-kg Ib -ft Ib-in
}2 "M 8mm | 20 15 180
17mm| 10mm | 35~4.0|20~29 | 300~ 350
19mm| 12mm | 40~45 [29~33 | 350~ 400
22mm| 14 mm | 45~5.0|33~37 | 400~ 450
26 mm| 17 mm | 5.8~7.0 [40~50 | 500 ~ 600
27mm| 18 mm | 58~7.0 |40~50 [ 500 ~ 600
30mm| 20mm | 7.0~8.3 |50~60 | 600~ 700
Spark Plug 230-250 in-Ib.

CHAPTER 6. TUNING UP

The MX series models are tuned up to a great extent.
Accordingly, in order to run these well tuned up machines
in top condition, the engines must be tuned up again
according to the conditions of racing courses and weather.
For the best result, the carburetor must be correctly set,
and in addition, the spark plugs and secondary reduc-
tion ratio must he properly selected.

6—1 CARBURETOR SETTING

The carburetor has many different precision parts which
function separately according to throttle openings. The
following diagram shows the relationship between the
throttle openings and other carburetor parts.

M. J.

J.N.

C.A.

P.J.P.S.

1 1 1 I 1 1 J

1/8 1/4 3/8 1/2 5/8 3/4 7/8 Fully
Throttle Opening opened
6—2 SELECTION OF PILOT JETS
AND AIR SCREWS

The calibration number of a pilot jet indicates the flow rate
of fuel. That is, the larger the calibration number, the $
richer the air-fuel mixture. On the other hand, the air

screw regulates the air flow rate. Screwing it in makes the

mixture richer, and screwing out makes it leaner. The
carburetor setting chart generally specifies how much

the air screw must be backed out from a fully seated

position.

6—3 THROTTLE VALVE CUTAWAY

The throttle valve cutaway affects the air flow rate in the
carburetor air horn when the engine speed is in the range
from low to mid, but in this range, the fuel is controlled by
the jet needle.

The amount of cutaway is indicated by a number, re-
presenting the height of the cutaway. If the mixture is
too rich, the cutaway should be replaced with one hav-
ing a larger cutway number. If too lean, the cutaway
number should be smaller.




TUNING UP - Jet Needle Clip Position
SETTINGS AT RACING COURSES - Selection of Main Jets (M.J.)

6—4 JET NEEDLE CLIP POSITION

The jet needle has a close relation with speed pick-
up in the mid-speed range.
To check whether the jet needle position is proper or
not, start the engine, and open the throttle quickly.
Observe how the engine picks up speed with re-
sponse. Too rich in the mid-speed range:
Bring down the needle one position to make the
mixture lean. (Move up the clip one position.)
Too lean in the mid-speed range:
Bring up the needle one position to make the mixture
ricH., {Move down the clip one position.)
In order to enable you to judge correctly whether the
mixture is too rich or too lean, you should make tests with
a machine in top operating condition. '
To test, run the engine or ride the machine by changing the
jet needle position one by one, and study how the
response of the engine changes accordingly.

CHAPTER 7. SETTINGS AT RACING
COURSES

7—1 SELECTION OF MAIN JETS (M.J.)

The main jet greatly aftects the performance of the engine
with full throttle. If the main jet is improper, the engine
tends to lose power or seize up, or the spark plug becomes
wet with gasoliné. The fuel plays a role of cooling the
engine, in addition to the generation of power. In a
two-stroke engine, it also serves as a lubricant. [f it
is too lean, the engine may overheat or seize up due
to lack of lubrication.

If the fuel is too rich, the spark plug tends to wet,
causing misfires. In the worst case, no spark will be
produced, thus stalling the engine. The condition of
the spark plug should be carefully checked before se-
lecting a main jet.

a. General suggestions

Higher A leaner mix- M.J. number
altitudes ture is required. should be
smaller.
Lower A richer mix- M.J. number
altitudes ture is required. should be
larger.

b. How to "read” spark plugs (condition)
- The spark plug overheats:
If the porcelain is burnt white:
The mixture should be enriched.
The spark plug is wet:
If the porcelain is oily and black:
The mixture should be made leaner.
If the porcelain is a light tan color, the spark plug is in the
best condition. But note that spark plugs show slightly
different colors, according to their manufacturers and types
of oils in use.

Note:
To find a proper main jet, it is advisable to first try a
main jet having a larger calibration No. (for a richer
mixture, and then change it a smaller calibration (for
a leaner mixture) in steps. Otherwise, overheating may

result.

—r—



SPARK PLUG SELECTION - Description
SETTING PARTS

CHAPTER 8. SPARK PLUG SELECTION

8—1. DESCRIPTION

As noted already, by changing the main jet, the spark plug c. As for NGK spark plugs, colder types (for high-
can be maintained in good-operating condition. But instead speed engines) have a larger number indicated.
of replacing the main jet, the spark plug may be changed, if The strength of the air-fuel mixture tends to vary accord-
it shows improper condition. One of the following three ing to atmospheric conditions. It is often unneces-
methods can be chosen to achieve the same purpose. sary to change spark plugs for models for which tuning kit
a. Instead of changing the’spark plug, replace the main parts are provided or for modified racing machines, because
jet. tuning specifications are clearly specified. In this case, it is
b. Instead of changing the main jet, replace the spark plug advisable to replace main jets instead of spark plugs. Only
with a hotter or a colder type. when the main jet has to be'changed to one differing 30 or
c. Replace both spark plug and main jet. : more in calibration number, the spark plug should be
Notes: . replaced with a proper one.
a. Avoid replacing the spark plug with one differing Then, select a proper main jet which is suitable for the
greatly in the heat range. spark plug. @
ff a hotter type spark plug is used in a high speed

engine, the electrodes tend to melt.

b. Before checking the spark plug for condition, run
the engine with full throttle. The check should be
made immediately after the engine is stopped.

Thread Size Heat Range NGK Champion| Autolite Bosh KLG Lodge
14 mm N62R AG23 W240T17
. Hot B-8EN (P, PB) N6OR AG903 W370T17 FE220 RL47
18.0 mm
(19.0 mm PB) W290T17 RL49
(3/4"") B-9EN (P, PB) N57R AG603 W310T17 FE260 RL50 ‘ }
Reach
X W340T17
20'__? Emn B-10EN (P, PB) N54R AG403 W370T17 FE280 RL51
ex
+0.00 B-11EN (P) AG203 W400T17 FE310 RL52
0.5mm_5 55
Gap ) Cold B-12EN (P) N52R AG103 W440T17 FE340 RL53

CHAPTER 9. MISCELLANEOUS PARTS

For the MX series and SC500 model, several types of Model Main jet Part No.
parts are available in varying sizes in order that ad- Y 2150 1371414330
justments may be made to suit all driving conditions. £160 137-14143-32
#170 137-14143-34
ATMX #180 137-14143-36
#190 137-14143-38
#200 137-14143-40
MX250 #240 137-14143-48
#250 137-14143-50
#260 137-14143-52 4
MX360 #300 137-14143-60
#310 137-14143-62
#320 137-14143-64
SC500 #390 137-14143-78
#400 137-14143-80
#410 137-14143-82

—:—



Ignition System — Function and Service, Ignition Timing,

ELECTRICAL SYSTEM (ATMX - LTMX) - Ignition Coil, Condenser

CHAPTER 10. ELECTRICAL SYSTEM (ATMX - LTMX)

IGNITION SYSTEM — FUNCTION AND 10—3 IGNITION COIL
SERVICE 9"

10—1

@
3
©
>
3
=
s
As the flywheel rotates, the contact breaker points @
openandclose. This make-and-brake operation develops 2 EE
an electromotive force in the ignition source coil, and Iz S
produces a voltage in the ignition coil primary wind- 5 Eg g
ings. The ignition coil is a kind of transformer, with a E’ @ E;«j 2
1:50 turnratio of the primary to the secondary winding. & 2
oy . A e
The voltage (150 ~ 300 V)which is produced in the 3 :_;g._d

primary coil, is stepped up to 12,000 ~ 14,000 V by
mutual-induction and the electric spark jumps across

ﬁ' the spark plug electrodes.

Set the tester on the "'Resistance’ position

Note:
When measuring the secondary coil resistance value,
disconnect the plug cap.

Hihterssion wire Otherwise, the resistance of the 5 k2 noise suppressor

%’ incorporated in the plug will be added to the tester
X reading.
%g Ignition Spark Test:

R Remove the spark plug from the cylinder head and

source

coil

Ignition coil

Flywheel

Contact breaker

10—2 IGNITION TIMING

Remove the spark plug and screw the dial indicator holder
into the plug hole. Next, insert the dial indicator into the
holder. Bring the piston up to T.D.C. and set the zero on
the dial face to line up exactly with the dial indicator
needle. "The crankshaft should then be turned backwards,
so that the piston travels down past 2.0mm B.T.D.C. and
slowly brought back up to precisely 2.0mm B.T.D.C. (This
removes any slack in the gears). Adjust the points so that
they are just beginning to open with the piston in this
position. A low resistance point checker (100 ohms or
less) should be used to determine the opening and closing
of the ignition points.

Ignition Timing, 2.0mm. B.T.D.C.

Maximum ignition point gap:

LTMX - 0.25-0.30 mm (0.01''~0.012"")
ATMX - 0.30~0.40 mm (0.012""'~0.015"")

reconnect the high voltage lead.

Then hold the spark plug approximately 7 mm away
from the head and see if it sparks as you crank the
kickstarter.

If it sparks at 7 mm or so, and has blue white color, the
ignition coil should be considered to be in good
condition.

10—-4 CONDENSER

The condenser instantly stores a static electric charge as the
contact breaker points separate, and the energy stored in
the condenser discharges instantly when the points are
closed. If it were not for the condenser, an electric are
would jump across the separating contact points, causing
them to burn.

Burned contact points greatly affect the flow of current in
the primary winding of the ignition coil.

If the contact points show excessive wear, or the spark is
weak (the ignition coil is in good condition) check the
condenser.



ELECTRICAL SYSTEM (ATMX - LTMX) - Condenser

ATMX

LTMX

Model
1 Ignition System
2 Ignition Timing (mm B.T.D.C.)
3 Spark Plug Type & Gap
4 Dynamo & Magneto Type
Model & Manufacturer
Voltage
) Source Coil Resistance (Black)
* Lighting Coil Resistance (Green/Red)
(Green)
(Yellow)
5 Ignition Coil Type & Manufacturer

Spark Gap Test

Primary Winding Resistance
Secondary Winding Resistance
6 Contact Breaker Point Gap
Breaker Contact Pressure
Condenser Capacity

Condenser Insulation Resistance

Magneto ignition

2.0+ 0.15mm

N.G.K. B-9EN, 0.5~ 0.6 mm
Flywheel magneto
F136-06, Hitachi

6V

2.1 £ 10% at 20°C
0.41q + 10%at 20°C
0.209 * 10%at 20°C
0.350 + 10% at 20°C
CMB1-20H, Hitachi

7 mm or more/500 r.p.m.
1.70at 20°C

6.0ks at 20°C

0.30 ~ 0.40 mm

650 ~ 850 g

0.30uF

3 Mq or more

Magneto ignition
2.0+0.15mm

N.G.K B-QHV, 0.5~0.6 mm
Flywheel magneto
F136-07, Hitachi

6V

2.1a + 10%at 20°C
0.58q * 10% at 20°C
0.310 +10% at 20°C
0.600 * 10% at 20°C
CM61-20H, Hitachi

7 mm or more/500 r.p.m
1.7q at 20°C

6.0k at 20°C
0.25~0.30 mm

660 ~ 850 g

0.30uF

3 M or more

* NOTE: Lights are not standard equipment. - But lighting

circuit and therefore not dismounted on LTMX, ATMX.

source coil is tied into ignition




ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - C.D.1 (Condenser Discharge Ignition)

CHAPTER 11. ELECTRICAL SYSTEM (MX250 - MX360 - SC500)

11-1 C.D.l. (CONDENSER DISCHARGE 1) Features of the C.D.I.
IGNITION)

(1) Spark takes place once per revolution of the crankshaft
A conventional ignition system, most commonly adopted per cylinder.
for motorcycles, uses a contact breaker to interrupt the (2) No contact points are in use, and therefore, steady
flow or current in the primary winding of the ignition cail. spark performance is ensured from low to high speed.
When the current flow is cut, a surge of high voltage is (3) The pulser is movable, so the ignition timing can be
produced in the secondary winding, thus causing a spark to adjusted in the similar manner as in the case of the
jump across the spark gap. contact breaker ignition system.
In contrast, the condenser discharge ignition (C.D.l.) uses a (4) The C.D.I. unit incorporates a regulator of the charging
condenser in place of the contact breaker. That is, the voltage to the ignition condenser.
magneto charges the ignition condenser up to a few This prevents the ignition coil insulation from being
hundred volts. When the pulse coil incorporated in the damaged.
magneto emits a signal, almost instantly the semi-conductor (5) The spark keeps going for a longer duration, thus
element (diode) allows the electric charge to flow from the improving the efficiency of fuel combustion.

condenser to the ignition coil, thus inducting a surge of
high voltage in the secondary winding. In short, the C.D.I.
is an electronic ignition system to produce a spark in the
spark plug without using a mechanical contact breaker.

o Red Red Orange Orange Ignition coil

. N e

/ N
/' \\/Brown Brown Black
i mte/ned White/Red Black/White
€ Saeey

Magneto r <

\ &i*e/@een White/Green '
\. N é
~ =7 ( TN

?l
,,'L— | ,.;,.
! .
e C.D.1. unit 2

b

OUTER WIRING DRAWING (MX250, MX360)

Orange Ignition coil
Red Red Orange angs. - 3
Black! :
Brown Brown Black .. ] !
< |
i |
White/Red _ _ White/Red Black/White ,
Magneto < ‘:_'__: '
Black __ Black ;
- P
I
[
= g
W | Stop button
’ !
C.D.! unit | e
|
J

OUTER WIRING DRAWING (SC500)
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ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - Construction

11—2 CONSTRUCTION
Magneto

1) Magneto .

The magneto has an ignition condenser charge coil and an
ignition timing detecting pulse coil on an aluminum die
casting base. The rotor is made of aluminum die casting,
and the magnet on the charge coil side is made in a
one-piece assembly with the magnet on the pulse coil side.
The rotor is held to the crankshaft by means of a taper key.

2) C.D.l.Unit )

The C.D.). unit incorporates a diode (to rectify the current
produced by the magneto), an ignition condenser and a
thyristor. These are arranged on the printed circuit board.
For better water-resistance, vibration-resistance, heat re-
sistance and corrosion-resistance, a polyurethane resin is
used as a filler.

lgnition condenser 0
charge coil

iti H Pulse coil
3) lgnition Coil . . M100-08 (MX250 - MX360)
The ignition coil is of a conventional closed, magnetic
circuit type. The secondary winding is wound around the ’
soft jron core, and the primary winding surrounds the C.D.! Unit

secondary. This assembly is placed in a steel case filled

with polypropylene. ( 1

Magneto !

T1A01-03 (SC500)

C.D.I. Unit

F145-01 (SC500)

E

CD IGNITION UNIT

TIAQ1-02 (MX250 - MX360)

- _zF—



ELECTRICAL SYSTEM (MX250 - MX360 - $C500) - Construction, Operation Fundamentals

Ignition Coil

.

s

[ ]

o

s

@,

e

CM61-20M

11-3 OPERATION FUNDAMENTALS

The magneto is of bipolar type. That is, the current curve
rises above and dips down the zero base line twice per
revolution of the magneto (one positive and negative per
revolution of the magneto two half waves per cycle).
Through the half-wave rectification by the diode, the
current is charged to the condenser up to 100 ~ 340 volts.
(' For longer duration of spark, a thyristor is connected in
) series with the diode.

|

B BER o

Oy C D) (@)
G

180°

360°

1 cycle




ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - Operation Fundamentals

1) C.D.l. Unit Components '
Ignition condenser

Diode: \ -y
Conver ts oo oot nativeg - arent into a chirecl coarrent, \ \ \\*"
Condenser: - 1
Stoves o harge of ety prodoced by the charge :.' - '
|||i|.
Thyristor:
Made conductive and non-conductive by signals 4 )
from the pulser. (Effect is similar to a contact
breaker.)
(1) With the rotor in the position shown in the dia-
gram below, an e.m.f. is produced in the charge
coil, and the current rectified by the diode begins i
to charge the ignition condenser (Fig. 1). As the
rotor turns about 180° (the mark on the pulser Fig. 1 Condenser Charged
aligns with the mark on the rotor) after the charg-
ing has started, the pulse coil (pulser) emits the (2) This makes the thyristor conductive. The moment that 0
pulse shown in the diagram, and the current ‘(half- the thyristor becomes conductive, the ignition con-
wave rectified by the diode) begins to flow thru " denser begins to discharge its stored electricity
the circuit shown in the diagram, sending a signal quickly. This induces a high voltage in the secondary.
to the gate of the thyristor (Fig. 2). windiny, thus causing a spark to jump across the spark_

gap (Fig. 3).

Timing Marks Aligned
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ELECTRICAL SYSTEM (MX250 - MX360 - S€500) - Operation Fundamentals, Wire Connection

Ignition Condenser Ignition condenser
Pulse coil Diode \ Bllse coll \ Ignition coil
‘ » A = b =
Charge Coil
Thyristor )
;_J Spark plug
J o
L "
Fig.-2 Trigger Pulse to Thyristor Fig. 3 Capacitor Discharges — Spark Plug Fires

(3) The moment that the ignition condenser is completely
discharged, it begins to store a charge of electricity in
the opposite phase, and at the same time, this applies a
voltage of an opposite polarity to the gate of the
thyristor. Thus the gate current becomes zero, making
the thyristor non-conductive.

11-4 WIRE CONNECTION

The wiring between the magneto, C.D.l. unit, and
ignition coil uses couplers for connection to prevent any
wrong connection. But when connecting the ground circuit
and the ignition coil, particular care should e taken. If
these are connected in a wrong way, the C.D.l. unit will
become inoperative.

1) Wiring Notes

(1) Connection must be done accurately.

Special are is required for connection of the ground
circuit and ignition coil.

(2) The C.D.I. unit and ignition coil are installed in the
specified position. [f the position is to be changed,
a dry and airy place should be selected.

Keep it free from the splash of mud and water.

(3) To remove the rotor, be sure to use the rotor puller
(an accessory tool). Avoid using @ hammer, -ir the
rotor may be damaged.

(4) Handle the C.D.l. unit with special care. If you should
drop it carelessly, the incorporated electronic com-
ponents will be damaged.




ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - Checking

11-5 CHECKING 1) Checking the Magneto and Ignition Coil
T 8 . (ingdlat . The resistance of the magneto ignition coil windings y "\
Volh ustlngt E.m_ IWiropsr Tester fllnsu afian r§5|stance \aster is as specified below. To locate the cause of trouble \ ,,-.}5
r ) E : . - . A
(-)I_LO e efs eI's with a d.l[EJV of large Cdpjulcntr&]/).c - (broken coil, short-circuit, etc.), measure the resistance of % '
e use of a large capacity tester may ruin the C.D.I. unit. the magneto each winding. ;
Magneto
Model M100-08 (MX250, MX360) F145-01 (SC500)
g i Pul
Mea;iunr:ng Charge coil Puiser Charge coil ulser
P Brown-black White/red-white/green
Color of Brown- Red- White/red | White/red Approx. 204 ~ Approx. 85
lead wire black black -white/green -black
Resistance Approx. Approx. Approx. Approx.
(£2) 790 84 50 0 .
Ignition Coil
Model Ignition Coil CM61-20 {C.D.I.)
Measuring points Primary winding Secondary winding
Resistance (£2) Approx. 0.7 Approx. 6,000

White/green

White/red §® {E:—\ | 1
Black 03 ¥ ﬁ

. White/Green Brown

Brosn " - White/Red Red

Black

F 145-01




ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - Checking

] = = Do

3 :
(D)
@ D
\ \ i
—é} CM 61-20M

2) Checking the C.D.l. Unit

The following are the conditions of the C.D.l. unit which
can be used to check electronic parts and connectors by
applying the Yamaha pocket tester to couplers.

Orange
() / / i
Black  giack/White

— Black @
— Brown

White/Green @
White/Red

Black
Orange

Black/white

O] oemwwr (O

White/red

TIA 01-02 C.D.I. Unit MX250/360

~37 -



ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - Checking

(1) TIA01-02 C.D.I Unit (MX250 - MX360) NOTE: THESE ARE APPROXIMATE VALUES ONLY.
Tester @ Stop Grougd Charge Charge Pulser Ignition
Tester© Black/white Black Brown Red White/red White/green orange
Blacicl Needle swings
St ac 21 once and returns
op white 0 2,000 2,000 3.000 200 to its original
position
p Needle swings
Ground | Black 190 3,000 3,000 56 10 Gl ol
to 1ts original
position
Needle swings
Bro 2 once and returns
wn 0 330 » 3,000 500 400 to its original
Charge position
Needle swings
Red 20 330 3,000 500 400 e L LTS
to its original
position
T, Needle swings
ite 5
2 once and returns
red 50 28 3,500 3.500 26 to0 its original
Pulser position
White/ Needle swings
ite once and returns
green 25_0 28 3,500 3,500 40 to its original
position
4 Needle swings | Needle swings | Needle swings | Needle swings | Needle swings | Needle swings
once and re- slightly, and slightly, and slightly, and, slightly, and slightly, and
Ignition | Orange | turns toits returns ta its returns to its returns to its returns to its returns to its
original posi- original posi- original posi- original posi- original posi- original posi-
tion. tion. tion. tion. tion. tion.
{2)  TIA01-03 C.D.l Unit (SC500) NOTE: THESE ARE APPROXIMATE VALUES ONLY.
St Charge Pulser’
Tester ® op Ground Black g ) ] Ignition orange
Tester © Black/white Brown White/red White/green
p Needle swings
Black once and returns
Stop ’ white 210 2,000 3,000 260 to its original
position.
Needle swings
Ground | Black 190 3,000 55 10 ‘t’c’,‘ffs"‘o”r‘l’glr,f;f'”s
position.
Needle swings
Charge | Brown 20 330 500 400 ?g‘ffsz”r‘i’gi'ﬁ;‘,"”s
position.
Needle swings
White/ once and returns
red 250 28 3.500 29 to its original  ~
position.
Pulser -
Neelde swings
White/ once and returns
green 250 28 3,500 40 to its original
position.
Needle swings Needle swings Needle swings Needle swings Needle swings
lgnition | Orange | ©Nce and returns slightly, and re- slightly, and re- slightly, and re- slightly, and re-
g g to its original turns to its origi- | turns toitsorigi- | turns toitsorigi- | turns to its origi-
position. nal position. nal position. nal position. nal position.
Note 1: Note 2:

"Needle swings once, and returns to its ariginal posi-
tion'" is due ta a condenser incorporated in the circuit.
After the first inspection, it should be discharged for

the subsequent check-ups.

With respect to "'Needle swings once and returns to its
original position'” or ""Needle swings slightly"’, it should
be noted that the deflection of the needle is hardly

appreciable.
Yamaha tester,

deflection.

g

Therefore, in the test by using the
the needle sometimes shows

little

.
SR




ELECTRICAL SYSTEM (MX250 - MX360 - SC500) - Specifications and Performance, Setting the Ignition Timing.

11—6 SPECIFICATIONS AND PERFORMANCE

Specifications and Performance

gf\} 1)

Model MX250 MX360 SC500
Magneto - Model M100-08 F145-01
C.D.l. - Model TIA01-02 TIA01-03
Ignition coil - Model CM61-20M CM61-20M
Turning direction (facing toward the engine) Left Left
Outside dia. x length (mm) 130 x 62 130 x 62
Magneto . 2
Moment of inertia of rotor (kg-cm?) 2.2 42.5
Weight (kg) 1.3 2.3
Unit Length x width x height  (mm) 62 x 48 x 33 70 x 64 x 44
Weight (kg) 0.22 0.24
Coil Length x width x height ~ (mm) 66 x 57.5 x 40 MX360 2.5 mm
© Weight (kg) 0.45 $SC500 2.0 mm
Perf Spark length measured by tester 7/600 7/500
ST 13/10000 13/10000

(mm/rpm)

11-7 'V§ETTING THE IGNITION TIMING

i
Install a dial gauge.

(1

INNER-ROTOR TYPE (MX250, MX360)

(2) Turn the crankshaft in the normal direction, and locate
TDC. Then, set the O mark on the dial to the needle.

@ | 3)

(4)

Turn the rotor in the direction opposite to the turning
direction of the crankshaft, and align the pulser match
mark with the rotor match mark when the dial
indicates (MX250 2.3 mm MX360 2.5 mm SC500
2.7 mm before TDC).

'f they do not align with each other, loosen the pulser
set-screw and make adjustment.

Pulser set screw ~*

OUTER-ROTOR TYPE (SC500)




MISCELLANEOUS BULLETINS AND INSTRUCTIONS - ENGINE - Shift Mechanism - LTMX, ATMX

CHAPTER 12. MISCELLANEOUS BULLETINS AND INSTRUCTION

A. Removing the Change Axle Assembly
1) Remove the circlip and washer from

the change axle (left side crank case).

2) Turn the engine over, right side up,

and pull out the change shaft assembly.

B. Checking the gear shift parts
Checking the Gear Shift Return Spring.

A broken or fatigued gear shift return
spring will impair the return action of the

shifting mechanism,

Shifter B Shifter A

Cam follower pin

1 5 - Stopper lever ass'y 1 Change shaft ass'y’
2 Cam-follower roller 6 Stopper spring , 2 Shift arm spring:

3 Shift cam 7 Neutral spring 3 Shaft return spring
4 Shift fork 8 Ball (5/16"")

C. Adjusting the gear shift arm Gear shilt arm A

Adjusting or correcting the travel of the
gear shift arm to prevent improper shift-
ing progression (excess feed or insuffi-

cient feed of the gear shift arm) is accom-

plished by turning the gear shift return
spring stop screw (eccentric bolt) in or
out. Adjust the eccentric bolt until dis-
tance A and A'are equal. Adjust in 2nd,

3, or 4th gear.

Lock nut

Tighten lock nut tharoughly and

Adjust
bessd lock washer tab over nut. Lisilg Strow

—40 —



MISCELLANEOUS BULLETINS AND INSTRUCTIONS -

The following bulletins are correct as of the time of printing and are included as a guide to
preventive maintenance procedures, etc. However, the procedures, parts, and other infor-
mation contained within is subject to change at any time.

—41 —
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SERVICE
_L

CRANKCASE AND GEAR BOX.
The crankcase halves can be separated
after removing the engine from the
frame. Remove the piston, clutch,
magneto, crankshaft primary drive
gear, output sprocket and shift linkage.
Remove the kickstarter idler gear from
the right side, then remove the screws
attaching crankcase halves together.
Carefully separate the halves.

The shifter assembly and transmis-
sion assembly must be installed as a
unit. The transmission must also be in
the neutral position.

SPEED TUNING

The MX versions of DT1 and RT1 are
basically standard models with special
high performance parts installed and
components nonessential for competi-
tion removed.

Many features of the MX models may
be incorporated in standard parts for an
increase in power. Any modifications of
standard parts or installation of perfor-

Yamaha 250 and 360 (Piston Ported)

\7//(.

Fig. YT9-1-Refer to text for

expansion chamber dimen- 8
slons. \f'

Flg. Y9-15-Exploded view of
shift components used In all
models.

Change lever bracket
. Bracket axle
Change lever
Change lever
. Shift fork guide bar
Shift fork
A
ift fork guide pina
. Blind plug F
10. Cam stopper
}é glm ltt:pper s;lvring
. Cam stopper plu,
13. Shift cam plie
14. Chnnfe lever guide
16. Dowel pins
16. Jide plate
17. Shiftfork guide pin
18. Shift fork

PEIBOA LR~

mance parts will void manufacturers
warranty.

SPARK PLUG AND IGNITION.
NGK racing type spark plugs are rec-
ommended. Standard spark plug for
competition prepared 250cc models is
B-10EN. Recommended spark plug for
360cc models is B-9EN.

Ignition should be carefully set to
standard specifications. When re-
moving unnecessary wiring from an
Enduro model, connect black wire from

. magneto to orange lead of ignition coil

and ground positive lead of ignition
coil.

CARBURETOR. Carburetor as-
gsemblies from MX models may be
adapted to Enduro models of the same
displacement.

LUBRICATION: Automatic oil
metering system is used on MX models.
For added lubrication needs such as
flat track racing, a 30:1 fuel to oil mix-

c—--—oT—-|-—:
T
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ture should be used in fuel tank as well
as the oil injection system.

If the oil metering system is removed
a mixture of 15 parts gasoline to 1 part
oil should be used in the fuel tank.

SUSPENSION. The weight and
amount of oil used in front suspension
units may be varied to tailor front fork
action.

PISTON, CYLINDER AND CYL-
INDER HEAD. A DT1-MX piston has
a 4mm (0.157 in.) shorter skirt than
standard and transfer cutaways in side
are also 4mm higher than standard.
MX piston has only one ring groove.
When using a modified standard pis-
ton, use only top piston ring.

Standard cylinder head used on
250cc Enduro models has a combustion
chamber capacity of 37.5cc. Cylinder
head used on 250cc MX models has a
capacity of 27.5cc.

Refer to the following for a compar-
ison of Enduro and MX port timing

specifications:
Intake Exhaust Transfer
Open Open Open
Degrees Degrees Degrees

BTDC ATDC ATDC
250cc Enduro ... 80 94 123
250ccMX ....... 91 91 124
360cc Enduro ... 80 98 125
360ccMX ....... 79 94 121

EXPANSION CHAMBER. MX
models are equipped with expansion
chambers. An expansion chamber de-
signed to increase performance in DT1
models. may be constructed with the
following dimensions: (Fig. YT9-1)

A. 47mm (1% in.)

B. 330mm (13 in.)

C. 280mm (11in.)

D. 200mm (7% in.)

E. 250mm (9 13/16in.)
F. 254mm (101in.)

G. 25mm (1in.)

H. 95mm (3% in.)




Yamaha 250, 360 and 500 (Reed Valve)
YAMAHA 250, 360 and 500cc (1972-1974)

MOTORCYCLE

ENDURO, MX AND SC MODELS

MODEL

Displacement-cc .......ocvvuevirinas
Bore-mm ............iiiiiiiiiiiaas
Stroke-mm ..............c0iiiiiienn
QOil-Fuelratio ........................

Igmtlon— :
Point gap-mm ........ccivivinnenss
Inch ...ovviiiiiiiiiiiiiiien e
Timing-mm BTDC ...................
Electrical system voltage .............
Battery terminal grounded ............
Tiresize-Front .......................
Rear ..........covvvninn,
Tire pressure—
From:-kg/cm2 ......................

Ineh . iiisseisamsvansnasnans Py
Rearchainsize ......................
Number of speeds ......... N TTIT
Weight éapprox DKE s

Po
*A 1:30 oil to fuel mix should be used in fuel tank in addltlon to oil pump.
**Some models are fitted with breakerless CDI type ignitions.
§Front tire on DT2 and RT2 is size 3.25 x 19

ENDURO
DT2
DT3

DT250A
246
70

64
Oil pump

B-8ES
0.5-0.6
0.020-0.024

0.35-0.50
0.014-0.020
See 6Text

Negative
3.00x 21§
4.00x 18

MX
DT2-MX
MX250
MX250A
246
70

64
Oil pump*

B-8EV
0.5-0.6
0.020-0.024

0.3-0.4**
0.012-0.016
2

#520
5
103
2217

IMustrations courtesy of Yamaha International Corporation

MAINTENANCE

SPARK PLUG. Recommended
spark plug for normal use in 250cc “En-
duro” and DT360A models is NGK type
B-B8ES. RT2 and RT3 models should
have NGK type B-9ES spark plugs.
Recommended spark plug for all “MX”
and “SC” models is NGK type B-8EV.
Electrode gap should be set to 0.5-
0.6mm (0.020-0.024 in.) on all models.

CARBURETOR. Mikuni sliding
valve carburetors are used on all
models. Refer to Fig. Y19-1 and fol-
lowing recommended carburetor speci-
fications:

DT2 and DT3

Mainjet(21) ............ochnn #160
Needlejet(10) .................. N-8
Jetneedle8) ................. 5DP7
Pilotjet (17) ..........ccvvvvuent. #30
Throttleslide @) ................. 1.5
Air screw (13) turnsout ........... 1%

Clip (7) in third groove from top of
needle (8).

DT250A

Mainjet (21) ...ccvvrueronann... #140
Needlejet (10) ......covuenevn.... 0-0
Jetneedle(®) ...........oevnt 5DP7
Pilotjet (17) ...oovvrreeennenn- #60
Throttlestide (9) ........oeovvvvn 2.0
Airscrew (13) turnsout ...........1%

192

Clip (7) in third groove from top of
needle (8). Float arm should be parallel
with gasket surface of throttle body.

DT2-MX and MX250

Mainjet(21) ............c0vnnn #250
Needlejet(10) .................. P-5
Jetneedle(8) .........cevvnnnnn 6F5
Pilotjet (17) .....ovvvuvvnnnnnnn. #60
Throttleslide (9) .......ccvvivevnnn 2.5
Airscrew (13) turnsout ............ 1
Clip (7) in third groove from top of
needle (8).

MX250A

Mainjet (21) .........ovvvnn. #260
Needlejet (10) ............c.vntn P-8
Jetneedle(8) ................. 6F15
Pilotjet(17) .......cccovnnnnn #50
Throttleslide (9) ................. 3.0
Air screw (13) turnsout ........... 1%

Clip (7) in second groove from top of
needle (8). Float level should be

ENDURO MX
RT2 RT2-MX
RT3 MX360

DT360A MX360A
361 351
80 80
70 70
Oil pump Oil pump*
See Text B-8EV
0.5-0.6 0.5-0.6
0.020-0.024 0.020-0.024
0.35-0.50** None (CDI)
0.014-0.020 None (CDI)
2.9 2.5
6 e
Negative e
3.00 x 21§ 3.00x 21
4.00x18 4.00x 18
0.9 0.9
13 13
1.2 1.1
17 15
20 20
% %
#520 #5520
118 106
282 234

SC

SC500
SC500A
496
95
70
Oil pump*

B-8EV
0.5-0.6
0.020-0.024

None (CDI)
None (CDI)

23.4mm (0.92 in.)
RT2 and RT3

il Flg. Y19-1-Exploded vl f typical Mikunl -
%I:;El.le,t(&ll)o-) ----------------- #180 ? e imironamby, e

eJe . = S e 1. Lock.nut 12. Throttle body

Jetneedle(8) ..ccivciiennaanss 6DH3 Cable guid . Pilot air
P‘ialtol:?:tdﬁ"(l?) .................... #45 i% ,'3’,"'7"°"“e'“"°'°‘° iE }:}:E‘mﬁ%'m
Tl_lrottleslide () I, 3.0 & '_“'“**1’"‘“"‘ 18. 'l’,jl‘oﬁ?ff e )
Airscrew (13) turnsout ........... 1% 1 J&".‘\‘.'L%'ui‘él’p 1. glloa:‘ arm
Clip (7) in third groove from top of " Flo
ne:dl(e (8). Float level shou.ldp be 5 ﬁ‘l&‘ﬁg&"d' 221 g‘l:.iéi:‘m
21 4mm (0.85 in.). 11, Starter valve 23, Jet holder



SERVICE

Flg. Y19-2-Float level (A) Is adjusted by bending
tang (B) on float arm. Float level should be cor-
rect when float arm Is parallel with gasket sur-

face of throttle body.

DT360A

Mainjet(21) ..........coovvnn #180
Needlejet (10) .................. 0-8
Jetneedle(8) .................. 5EJ8
Pilotjet (17) ................ott #50
Throttleslide (9) ................. 3.0
Air screw (13) turnsout ........... 1%

Clip (7) in third groove from top of
needle (8). Float arm should be parallel
with gasket surface of throttle body.

RT2-MX and MX360

Mainjet (21) ..........cc0vnnn. #310
Needlejet(10) ............cvvutn P-8
Jetneedle(8) .................. 6F15
Pilotjet (17) ...cccvsnsvsnvvinios #50
Throttleslide (9) ................. 3.0
Air screw (18) turnsout ............ 1

Clip (7) in third groove from top of
need)e (8). Float arm should be parallel
with gasket surface of throttle body.

MX360A :

Mainjet (21) ........covvinnnnn #2170
Needlejet (10) ................0. P-8
Jetneedle(8) .................. 6F15
Pilotjet (17) .......cvvvvivnnenns #50
Throttleslide Q) ................. 3.0
Air screw (13) turnsout ........... 1%

Clip (7) in second groove from top of
needle (8). Float level should be
23.4mm (0.92 in.).

Flg. Y18-4-View of breaker point timed magneto

ueed on DT2-MX. Stator should be adjusted so

that marks (A & B) align when piston Is at speci-

fled BTDC position for Ignition. Breaker points
should Just open at this point.

Yamaha 250, 360 and 500 (Reed Valve)

SC500 and SC500A
Main jet (21)—
SC500 ......vvvviiiiien #400
SC500A ..........ocvevvvnnn #340
Needlejet (10) .................. 0-8
Jetneedle(8) .................. 6F16
Pilotjet (17) .....ccvvvvvntt. #80
Throttleslide 9) ................. 3.5
Air screw (13) turns out—
SC500 ......vvvviienrreennnnnn 1%
SCH500A .....ooviiie e 1%

Clip (7) in second groove from top of
needle (8). Float level should be
17.8mm (0.7 in.).

Float level on all models is measured
with float bowl and floats removed and
throttle body inverted. Distance (A—
Fig. Y19-2) from float arm to gasket
surface of throttle body is float level. In
most cases, float arm will be parallel
with gasket surface when adjustment
is correct.

IGNITION AND ELECTRICAL.
An energy transfer type flywheel mag-
neto is used on RT2, RT3 and all 250cc
“Enduro” models. Breaker points on
these models should be set to a max-
imum gap of 0.35-0.50mm (0.014-0.020
in.). A breaker point timed magneto
with a small rotor turning inside the
stator assembly is used on DT2-MX

Stator
Trigger coil
Lighting coil
. Charge coil
. Lighting coil
Flywheel

SonwP~

Flg. Y19-5-View of CDI magneto used on some

360cc "Enduro’’ models. Magneto used on

SC500 models Is similar but Is not equipped with
lighting colls.
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should be set to 0.3-0.4mm (0.012-0.016
in.). A C.D.L. (Capacitor Discharge Ig-
nition) magneto is used on DT360A,
MX250, MX250A, on all 360cc “MX”
models and SC500 models.

A dial gage should be used to deter-
mine piston position for ignition timing
check. Refer to the following timing
specifications:

Model Piston Position
BTDC

DT2andDT3 ................ 3.0mm
(0.1181in.)

DT250A .....covvivieeennn 3.2mm
(0.126 in,)

DT2-MX, MX250 and MX250A 2.3mm
(0.090 in.)

RT2, RT3 and DT360A ....... 2.9mm
(0.114 in.)

RT2-MX, MX360 and MX360A 2.5mm
(0.0981in.)

SC500 and SC500A .......... 2.7mm
(0.106in.)

On breaker point models, breaker
points should just open as piston
reaches correct BTDC position. A
timing pointer, mounted on stator of
“Enduro” models, should align with
timing mark on flywheel at this point.
Timing mark (A—Fig. Y19-4) on DT2-
MX models, should align with mark (B)
on rotor when piston is set to proper
BTDC position. Adjust breaker point
base plate so that points just open as
marks (A&B) align.

Fig. Y19-6-View of timing marks (TM) on CDI
magneto used on some 250 and 360cc ''MX"
models.

Fig. Y19-7-Simplified dla-
gram of CDI system. Current
produced In charge coll (B)
Is rectified by diodes (C & F)
and stored In capacitor (D).
Current from Irigger coll (A),
triggers thyrister (E) and al-
lows atored current to flow
fo Ignition coll.
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Flg. Y19-8-View of typical oll pump assembly.

Pin, beneath cover plate (19), should align with

mark on adjustment pulley (P) Just before

throttie slide begins to move. Use cable adjuster
(A) to allgn marks.

On models equipped with capacitor
discharge ignition system, timing
mark on flywheel or magneto rotor,
should align with mark on trigger coil
(2—Fig. Y19-5 or Y19-6) when piston is
at specified BTDC position. Adjust ig-
nition timing by repositioning trigger
coil. If stator has been removed from
SC500 models, be sure to coat top, for-
ward stator mount screw with gasket
sealer before reinstalling. Crankcase
pressure may leak through if screw
hole is not sealed.

CDI magneto systems should be
checked with a power timing light to
make sure automatic advance is oper-
ating. An approximate 15 degree igni-
tion advance should occur between
2500 and 3200 RPM. An additional

0.22 microfarad condenser fitted to ig-
nition system of some SC500 models is
used to change point of ignition ad-
vance. Advance of ignition should
begin at approximately 1000 RPM on
models equipped with additional con-
denser. Condenser is connected to
red/white wire from trigger coil.

Some components of the CDI systems
can be checked with an ohmmeter. Re-
sistance between white/red wire and
white/green wire of trigger coil on 250
and 360cc “MX” models should be 54
ohms. On DT360A models, resistance
between white/red wire and
white/green wire should be 100 ohms.
On SC500 models, resistance between
white/red and white/green wire on
trigger coil should be 88 ohms.
Charging coil on 250 and 360cc “MX”
models should have 790 ohms resis-
tance between brown wire and black
wire; 84 ohms resistance between red
wire and black wire. Charging coil on
DT360A should show 125 ohms resis-
tance between brown wire and black
wire. Charging coil on SC500 models
should have 204 ohms resistance be-
tween brown wire and black wire. A
variation of 10% is allowed on resis-
tance specifications of all coils.

LUBRICATION. Clutch and trans-
mission components are lubricated by
SAE 10W/30 motor oil contained in
gearbox. Lubricant should be main-
tained at a level between two marks on
filler plug dipstick with dipstick
serewed in. Motorcycle should be held
vertical, not on side stand, while
making oil level check.

Engine lubrication is accomplished
by an automatic oil metering system.
0il tank should not be allowed to run
dry and only oils intended for use in air
cooled, two stroke engines, should be
used. On “MX” and “SC” models, man-
ufacturer recommends using a 30:1
fuel to oil mixture in fuel tank in addi-
tion to automatic lubrication system.

Flg. Y19-9-View of oll pump
and related parts.

. Pump pulley
Oil pressure line
Check valve
Spring

eck valve ball
Starter plate
. Oil geal
. Pump agsembly
. Gasket
. Worm shaft

Pin
11. Worm shaft bushing
12. Oil seal ,
13. "E" ring
14, Washer
16. Drive gear
16. Nut
17. Shim
18. Adjuating plate
19. Cover plate
20. Lock washer

E R P

MOTORCYCLE

Fig. Y19-11-View of clutch adjuster used on

some models. Turn screw (2) In until a resistance

Is felt then back out Ya turn and tighten lock nut
(1).

0il pump must be bled if it has been
removed or allowed to run dry. To bleed
pump, remove bleeder screw (22—Fig.
Y19-8) and turn starter plate (5) up-
ward while holding throttle fully open.
When air is no longer present in oil
coming from bleed hole, replace screw.
Oil pump adjustment should be
checked whenever throttle has been
adjusted. Mark on pump adjustment
pulley (P) should be aligned with pin,
located beneath cover plate (19), * " 2n
slack has been taken up in th- " le
cable but throttle slide has not started
to move. Minimum pump stroke should
be 0.20-0.25mm (0.008-0.010 in.) on
“Enduro” models and 0.60-0.65mm
(0.024-0.026 in.) on “MX” and “SC”
models. Minimum pump stroke is mea-
sured with throttle closed. Turn starter
plate (5) until gap between adjuster
plate (18) and pulley (P) is widest. Ad-
just gap to minimum stroke specifica-
tion with various thicknesses of shim
(17—Fig. Y19-9).

. CLUTCH CONTROLS. Two types
of clutch throw out mechanisms are
used. Unit with lever arm exposed on
lower side of engine (Fig. Y19-31) is
primarily adjusted by turning adjus-
ters in clutch control cable. Coarse ad-
justment is provided by eccentric screw
(25). Turn eccentric screw until lever
arm is positioned slightly behind
center line of transmission shaft.

NOTE: Full range of adjustment is
accomplished in 180 degrees of move-
ment. Do not turn screw in far enough
to bind lever arm shaft or out so far
that it disengages. Turn clutch cable
adjusters to obtain 2-3mm (% in.) free
play at gap of handlever pivot.

To adjust units with interna. Jer
arm (Fig. Y19-30), back clutch cable
adjusters off and loosen lock nut (1—
Fig. Y19-11). Turn adjusting screw (2)
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out until loose then turn it back in
until a resistance is felt, Turn ad-
justing screw back out % turn and
tighten lock nut. Use cable adjusters to
obtain 2-3mm (% in.) free play at gap of
handlever pivot.

Yamaha 250, 360 and 500 (Reed Valve)

Flg. Y19-13-Exploded view of

typical front suspenslon unit.

Bearing balls (11) In lower

race are larger than balls (9)
in top race.

Bolt

Handlebar clamp
Stem bolt

Top crown

Pinch bolt

Stem nut

Cover

Bearing cones

. Bearing balls (22 each)
10. Bearing cups

11. Bearing balls (19 each)
12. Dustseal

13. Steering stem

14, Fork leg assembly
15, Axle clamp stud
16, Fork top bolt

17. “0"ring

18. Guide

19. Headlight bracket
20. Guide

21. Rubber gasket
22. Reflector bracket
23. Dust cover

24. Dust seal

25. Spacer

26. Spring seat

27. Inner fork tube
28. Fork spring

29. Damper

30. gﬁmper piston

« Glip
32, Oilseal clip
33. Washer
34. Oil seal
35. Quter fork tube
36. Drain screw
37. Damper holding screw

BT

SUSPENSION. Front suspension
units on all models should be serviced
with SAE 10W/30 motor oil or motor-
cycle fork oil. Refer to the following
recommended fork capacities:

Model Amount of Oil
Per Fork Leg
All “Enduro” models .......... 175cc

DT2-MX, MX250, RT2-MX,

MX360 and SC500 .......... 175¢cc
MX250A, MX360A and
SC500A ........cevvvvveennn 194cc

Flg. Y19-15-Exploded view of
typlcal crankshaft assembly.

1. Piston rings

2. Piston

3. Pistonpin

4. Piston pinclip
5. Needle bonrir:s
6. Connecting

7. Crank pin

8. Needle bearing
9. Side washer
10. Left crank wheel
11. Woodruff key
12. Ball bearing
13. Snapring
14. Oil seal
15. Washer
16. ?rrlng washer
17. Nut
18. Right crank wheel
19, Adjusting shim
gli) !sh lbeimng

. Snaprings
22, Oil seal
23. ‘ZF?" ring
24. Primary gear
25. Lockvunr
26. Nut

Rear suspension units with separate
oil reservior attached to shock absorber
body may be disassembled for service.
Reservoirs should be serviced with
182.5¢cc of hydraulic shock fluid each.
Shock absorbers without reservoir are
not repairable and should be renewed if
leaking, bent or otherwise damaged.

REPAIRS

PISTON, RINGS AND CYL-
INDER. Cylinder and piston may be
serviced after disconnecting oil de-
livery line and removing exhaust pipe,
carburetor and cylinder head. A shop
towel should be placed around con-
necting rod as cylinder is lifted to pre-
vent carbon particles or pieces of pos-
sible broken piston rings from falling
into open crankcase. A suitable puller
should be used to remove piston pin so
that connecting rod is not damaged.
Refer to the following repair specifica-
tions:
Piston skirt to cylinder clearance—

All 250cc “Enduro”

models .......... 0.040-0.045mm
(0.0016-0.0018 in.)
RT2and RT3 ...... 0.045-0.050mm

(0.0018-0.002 in.)
DT360A ...... ;... 0.040-0.045mm
(0.0016-0.0018 in.)
DT2-MX and MX250 0.040-0.045mm
(0.0016-0.0018 in.)

RT2-MX, MX360 and

SC500 .......... 0.055-0.060mm
(0.0021-0.0024 in.)
MX250A and

MXB360A ........ 0.045-0.050mm
(0.0018-0.002 in.)
SC500A ........... 0.050-0.060mm
(0.002-0.0024 in.)

Piston ring end gap—

All 250cc “Enduro”
models ,.............. 0.2-0.3mm

(0.008-0.016 in.)
All 360cc “Enduro”
models ............... 0.3-0.5mm
(0.012-0.020 in.)
All 250 and 360cc “MX”

models ............... 0.4-0.5mm
(0.016-0.020 in.)
SC500and SC500A ..... 0.3-0.5mm

(0.012-0.020 in.)

Maximum allowable cylinder taper—

250 and 360cc models . ..... 0.05mm
(0.002 in.)

SC500 models ........... 0.065mm
' (0.0026 in.)

Arrow on top of piston should be
toward front of engine (exhaust side).
Markings on piston rings indicate top
side of ring and proper ring groove. Pis-
tons should be measured for cylinder
clearance check at a point approxi-
mately 13mm (% in) from bottom of

195



Yamaha 250, 360 and 500 (Reed Valve)

Flg. Y19-16-View ol typlcal reed manlfold as-
sembly.

1. Manifold
2. Beed block
3. Reed stopper plate

4, Reed petal
6. Gasket

skirt on a right angle to piston pin hole.
Piston pin should be snug fit in piston.
Install new piston pin retaining clips
on each reassembly. Tighten cylinder
head retaining hardware to 3.5-4.0 kg-
m (26-29 ft.-1bs.) torque.

Decompressor valve used on 500 and
some 360cc models should be cleaned of
carbon and checked for leaks. Make
sure control cable has a small amount
of free play to ensure that valve is not

Fig. Y19-17-Height (A) of reed stopper plate
should be 9.3-9.6mm.

. o e A

Fg. Y19-18-Cutawsy (N) at edge of reed petal
abould be Instailed next to flat (F) on reed
' stopper plate.

Flg. Y19-19-Crankehalt should be supported
between lathe centers (LC).when making runout
checks.
held off seat. Adjust control cable, on
late-models with kick starter actuated
decompressor, so that valve of decom-
pressor just opens as kick gear en-

gages.

Inspect reed petals (4—Fig. Y19-16)
for cracks or tears. Petals should be
renewed if any flaws are detected.
Curve of reed stopper plate (3) should
be smooth and free of kinks or rough
spots. Check rubber coating on reed
block (2) for cracking or peeling.
Height (A—Fig. Y19-17) of reed
stopper should be 9.3-9.6mm (0.36-0.38
in.). When reassembling unit, place
corner of reed petal with notch (N—
Fig. Y19-18) heneath corner of reed
stopper plate with flat (F).

CRANKSHAFT AND CON-
NECTING ROD. Engine must be
removed from frame and disassembled
to service crankshaft assembly. Refer
to CRANKCASE AND GEARBOX sec-

F P

Flg. Y1S-20-View of counterwelght end drive
campanev(s ussd on 500cc models.

1. Special nut 10. Guideblock

2. Lock er 11. Bushings

3. Drive 12. Primary gear

4. Beari 13. Idler sprocket shaft
5. Drive chain 14. Idler sprocket

6. Key 15. Needle bearing

7. Counterweight 16. Idler sprocket shaft
8. Bearing 17. ldler s

9. Chain guide 18, Needle

MOTORCYCLE

tion for engine disassembly procedure.

Crankshaft runout, measured on
main bearing surfaces (C—Fig. Y19-
19), should be no more than 0.0 m
(0.0012 in.). Small end shak )
should be no more than 2.0mm (0.U78
in.). Side clearance (B) between large
end of connecting rod and crank wheel
should be 0.4-0.5mm (0.016-0.019 in.).
Width of crankshaft, measured on fly-
wheel outer faces, should be 64mm
(2.52 in.) for “MX” models, “SC” mod-
els, DT250A and DT360A. Width of
crankshaft for all other models is
62mm (2.44 in.).

CRANKCASE AND GEARBOX.
Gearbox components may be serviced
after separating crankcase sections.
Drain gearbox lubricant and remove
engine assembly from frame. Remove
cylinder and piston. Remove left side
engine covers and magneto assembly.
Stator plate should be marked before
removal so that it can be reinstalled in
original position. Remove right side
engine cover, primary drive gear re-
taining nut, clutch assembly and kick
starter assembly.

Fig. Y19-21-View of gearshift components used
In early modals.

" 18. Lever arm
rE“xe‘mmc pin 19. Lever arm

1.

2. Nu 20. Clip

3. Washer 21. Shift fork axle
4. Clipa 22. Shift fork "3"
5. Nut 23. Shift fork "2”
6. Change arm 24. Shif fork guide &
7. Eccentric pin roller

8. Conhﬂn&:&ﬂng 25, Side plate

9. Change 26. Pins B

10. Oil seal 27. Shiftdr ~ |
11. Boot 28. Stop) I
12. Change pedal 29. Guide ;
13. Cllﬁ 30. Pin
14. Roller 31. Stopper detent
15. Leverarm assemh

16. Spring 32. Shift fork axle
17. Axle 33. Shiftfork“1”
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Fig. Y19-22-Vlew of shifter components used on

later models.
1. Shift fork axle 16. Eccentric pin
2. Shift fork 17. Cencerinis ring
3. Shift fork 18. Change s n?t
4. Clip 19. Oilseal
5. Shift fork guide 20. Washer
6. Side plate 21. Clip
7. Pins 22. Boot
8. Shift drum 23. Change pedal
9. Stopper detent assembly 24. Change lever
10. Stopper plate 26. Spring
11, Snap ring 26. Change arm
12. Stopper pin 27. Shift fork axle
13. Change lever 28. Shift fork
14. Nut 29, Plug
15, Clip

To remove counterweight drive
chain on SC500 models, remove chain
guide (9—Fig. Y19-20). Fold down bent
portion of lock washer (2) and remove
nut (1) on counterweight shaft (7). Pull
idler sprocket shaft (13) and remove
sprocket (14). Pull counterweight drive
sprocket off shaft and remove drive
cgag;l. Pull primary gear from crank-
shaft.

Remove gear change shaft and gear
change ratcheting mechanism from
right side of engine case. Remove
screws holding crankcase sections to-
gether and carefully separate the
cases.

Inspect transmission gears for
cracked or broken teeth and wear on
engagement dogs. Check sliding gears
for wear in shift fork groove. Check
thrust pads on shift forks for signs of
excessive wear or discoloration. Check
shafts for wear of splines and seal con-
tact areas.

Assemble transmission shift drum
and shift forks and install as a unit in
left engine case. Make certain that
mating surfaces of crankcase sections
are clean and free of nicks or burrs
then apply an even coat of a non-hard-
ening type gasket sealer and assemble.
Tighten screws and check all shafts for
freedom of movement.

Yamaha 250, 360 and 500 (Reed Valve)

Flg. Y19-23-Exploded view of typical five speed transmission assembly. Four speed unit used In
500cc models Is simliar.

. Snapring 11, Cli

1
2. Shim 12. %ﬁ ne washer
3. Kick idle gear 13. Third gear
4. Snapring 14. Fifth gear
6. Ballbearing 15. Second gear
6. Shim 16. Output shaft
7. Snapring 17. Spacers
H. Washer 18. Shim
9. Firat gear 19, Bearin
10. Fo gear 20. Oil sea

21, Spacer

Shift mechanisms should be adjusted
to provide proper gear engagement.
Two different types of gear change
mechanisms are used.

Early type shifter (Fig. Y19-21) is
adjusted by turning eccentric pins (1 &
T—Fig. Y19-24). Loosen lock nut on
eccentric (1) and move gear change
pedal to full extent of travel in both

Flg. Y19-24-View of shift mechanism adjustment
polints for shifter shown In Fig. Y19-21. Refer to
text and Fig. Y19-21 for legend.

Flg. Y19-25-View of shift mechenisrmr adjustment
forunit shown in Rg. Y19-22. Refer to Fig. Y19-22
for legand.

22, Sprocket

. Third gear

23. Nut 33, Spline washer
24. Kick pinion gear 34. Fifth gear
25, Clip 35. Second gear
26. Bearing 36. Washer

27. Shim 37

28. Inputshaft
29. Fourth gear
30. Washer

. Snap ring
Shim

. Bearing
. Snap ring

31. Clip 41, Oil seal

directions. Turn pin (1) until clear-
ances (B & BB) between lever arms and
case bosses are equal when pedal is
held to each extreme.

Turn eccentric pin (7) until clear-

ances (A & AA) between lever arms (18
& 19) and shift drum pins (26) are
equal with pedal at rest. .
. Gear change mechanism (Fig. Y19-
22) used on later models is adjusted by
turning eccentric pin (16—Fig. Y19-
25). Shift transmission into second or
fourth gear and observe, clearances (A
& AA) between change arm (26) and
shift drum pins (7). Loosen lock nut
and turn eccentric pin (16) until clear-
ances (A & AA) are equal.

Counterweight drive chain on SC500
models may be installed as follows: In-
stall counterweight sprocket (3—Fig.
Y19-26) then turn it to align punch
mark with pointer cast into engine
case. Install primary drive gear (12)
with punch mark on gear aligned with

14 1

Fig. Y19-26-¥iew of tIrmivwwg mrarks for instalialies
counterwelght drive chain am SC500 modeia.
Refer to text for instsliation pracedusa.
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Fig. Y19-27-View of kickstarter assembly used
on early modela.

Fig. Y19-29-View of typlcal fachometerdrive
components. An oll seal le used Inatead of “0"

1. Pedal 11. Kick gear ring (9) on some unlts.
5 Ollseal 15 Spring 1. Clip 8. Shim
. Oil sea . ng + ] . Shim,

4. lsleg.umspring 14, Sgringcovnr g %lrl:;ne oar 18, 1-2, “r;lr':g
2' Sglnmring §2' SR?,'.’.""‘ Flg. Y19-28-View ol kickstarter assembly used 4 Shim g 1L “0" ﬁng
7. Spring guide 17. Lock plate on later models. 5. Cli 12, Drive shaft
8. l&:k 5::8. 18. Ratchet guide 6. Axle 13. Bushing
9, Spring cover 19. Stopper Pedal 11. Spring 7. Bushing 14. Set plate
10. Spline washer Kick boss 12, Spring cover

Oil seal 13. Snapring

Kick shaft lg. RP: ”IFI"

. Return spring

5 ,S,‘:;lng guide
X Decompressor lever
(360 & 500cc models

COPIARAR LN
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Fig. Y19-20-Exploded view of
clutch assembly used on 2%
some models. Spacer (11) le ‘

used only on 250cc models.
Steel plate (12) Is thicker Flg. Y19-31-Explodad view of >
than other steel plates (6). clutch assembly ueed on  ~ 21 2%
1. Clutch screw later models. Clutch used on
g. g}_uwh uprilnﬁa }g '!2)\:\:! plate §C500 models Is of similer %g. Kick pinion gear
. Preanure plal . "0" construction. An elghth fric- , r
’ utch 4. Push: 17.
5 St - gmgx‘:‘"i“'pﬂm” and tion disc (9) le used on 360  §. Nut plon 18. 'rhm::f:g"
g. g“l'i i N 17. A— and 500cc modele and [s In- g. loekm“ :::}:-:: ;g. l;u&n,d
. Belleville washer 18. . . Bearin
g, Steel plate 19 Thrust plate (50mm 0.D.) stalled between last ateel g’ g, ) piate (7 each) 21, Oilsey
9. Friction disc(7 eaclson 360cc 20. Thrust plate (34mm O.D.) plate and pressure plate 9 Frictiondisc 22. Washy )
models) 21. Pushrod (3A). 10. Steel plate (thick) 3p
10. Cushion (7 each om380cc 22 Release lover 11. Hub | 24. Lever arm shaft
models) 23, Release holder 1. Clutch screw 12. "O"ring 26. Eccentric screw
12, Seesr "Z.u..u ” iy 3 x°>'.‘,‘."i.."“’"'|"¥.(m ly) }2 %‘-"&i‘ﬁl‘.}.‘ @/primary %-6} i holde:
. - 26. Adjuster - 3. repla onl . Clul in| . Cable r
13. Hub A 26. &‘kunu:mw 3A. mh(w -ndsyoom) gear assembly 28. Clutch cableend

198
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Flg. Y18-32-Steel plates (8-Flg. Y19-31) used In

some clutches have ssymmeltrical shapes. As-

semble clutch with point (P) of each plate posi-

tioned approximately. 50 degrees from point of
previous plate.

Yamaha 250, 360 and 500 (Reed Valve)

punched spline on crankshaft. Turn
crankshaft until punch mark on pri-
mary gear is aligned with pointer cast
in crankcase. Crankshaft will be at
TDC at this point. Place chain around
drive sprocket (3) and primary gear
(12) without changing alignment of
timing marks. Install idler sprockets
(14 & 17) then slide shafts (13 & 16)
into position.

Install kick starter assembly (Fig.
Y19-27 or Y19-28). On 500cc and some
360cc models, the engine decompressor
mechanism is linked, by cable, to kick-
starter. Cable should have a small
amount of slack to ensure full seating
of decompressor valve and should be
adjusted to actuate valve just as kick
gear engages.

CLUTCH. The wet type, multiple
disc clutch is located on right end of
transmission input shaft. Standard
thickness of friction disc (9—Fig. Y19-
30 or Y19-31) is 3mm (0.118 in.). Fric-
tion discs should be renewed if worn to
less than 2.7mm (0.106 in.) thick or if
worn unevenly. Check steel clutch
plate for warpage or signs of over-
heating. Steel plates in some clutches
are built with an eccentric cut out of
them. Each of these plates should be
installed with point (P—Fig. Y19-32)
placed approximately 50 degrees (4
teeth on clutch hub) from previous
plate to prevent an unbalanced condi-
tion in assembled unit.
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