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Foreword

This shop manual covers maintenance and repair of all models i the § Series
and KH Series.

Before starting to service a motorcycle, careful reading of the applicable section
is recommended to eliminate unnecessary work.

Wiring diagrams, and an alphabetical index can be found at the rear of the manual,




MODEL APPLICATION

Year Mode! Begin Frame No. | Major Changes

1972 | |1 S1F-00001~

1973 | S1A S1F-04601~

1974 | 518 S1F-12001 ~ Brake lining wear indicator added

1976 | 51C S1F-18300 ~

1976 | KH250-AS S1F-24400 ~

1976 | KH280-B1" S1F-24400 ~ Disc brake adopted

1972 | 52 S2F-00001~

1973 | S2A S527-00001~ Disc brake adopted

1974 33 S3IF-00001~

1976 | S3A S3F-14300~ Spark plug

1976 | KH400-A3 S3F-26200~ C.D.ignition; Clutch relesss; Air
clearer, Muffler and assoc. parts for
sound level control

*European model
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| . Specifications

KH230-A5, *KHI50-E]

52A

KH400-A3

Dimensions

Qwerall length
Overall width
Owerall height
Wheelbase

Road clearance
Dy weight

Fuel tank capacity
(il tank capacity

79.7 in. (2,025 mm)
#§2.1 in. (2,085 mm)
32,2 in. (320 mm)
#3209 in, (760 mim)
43.1 in. {1,095 mm)}
*41,1 in. (1,045 mm)
54.1 in. (1,373 mm}

£.1 in. (153 mm)
348 lbs, (158 kp)
#3573 lbs. (160 kgl
3.7 U.5. gal. (14 litersh
1.6 1.5, qt. (1.5 litersp

77.51n, {1,970 mm)
*78.7 in. (2,000 mm}
32.3in. (320 mmy)
#32.3 in. (770 mm)
445 in, {1,130 mm}
*41 in, {1,045 mm)
52.5in. {1,330 mm}
*#51.5 in. (1,310 mm)
£.3 in. (160 mm)
335 Ibs. (152 k)

3,7 U5, gal. (14 liters)
1.6 1.5, qt. (1.5 lrers)

79.7 in. (2,025 mm}
#80.9 in. (2,055 mm)
32.3 in, (820 mm)
*1%.9 in. (760 mm)
44.5 in. {1,130 mm)
*41.1 in. (1,045 mm)
53,7 in, {1,365 mm}

5.9 1in, (150 mm}

357 Ihs. (162 kg}
*164 lbs. (165 kg)

3.7 U5, mal, (14 litess)
1.6 U.S. qt. (1.5 liters)

Performance

Climbing ability
Braking distance
Minimum turning

27°
30 ft. @31 mph (12 m @50 kph)

40°
39.4 ft. @31 mph (12 m @50 kph)

7"
3% ft, @31 mph (12 m @50 kph)

82,7 in. (2,100 mm)

radius 82.7 in. (2,100 mm}) 82.7 in. {2,100 mm)
Engine ; .
Type 2.stroke, 3 exlinder, piston valve Z-stroke, 3 cylinder, piston valve 2stroke, 3 l:‘}flmdr.r, piston valve
Barc and stroke 1.77 » 2.06 in. (45 x 52,3 mm) 2.09 x 2,06 in. (53 x 32,3 mm) 2% I:Dﬁ in. {57 x 5.3 mmj)
Displacement 15.2 cu.in. (249 co) 21.2 cw.in. (346,2 co) 24.4 cu,in, (400.4 ¢c)
Compression ratio 7.5 7.3 6.5

Maximum horsepower
Maximum torque

Port tirning

Intake — Open
= Close
Scavenge — Open
— Closge
Exhaust - Open
— Cloze

Carburetor 1ype
Lubrication systom
Enging oil

Starting sy stem
Ignition system
[enition timing
Spark plugs

28 ps @7,500 r.p.m,

*26 ps @7,000 r.p.m.

19.5 fi-1bs (2.7 kg-m) &7,000 c_p.m.
*19.5 ft-lbs (2,7 kg-m) @6,500 r.p.m.|

74 BTDC

74% ATDC

§2% BBDC

627 ABDC

83° BBDC

83% ARDC

Mikuni VI 225C
Superlube oil injection
2-stroke engine oil
Kick starter

Battery and eoll, mechanical
23% BTDC

MNGE B2HS

44 ps @B,000 r.p.m.

28.9 ft-Ibs (4.0 kg-m) E7,500 r.p.m.

73° BTDC

73% ATDC

5% BRI

58% ABDC

£9° BBDC

89° ABDC

Mikuni WYM345C
Superlube oil injection
Z-stroke engine oil
Kick starter

Battery and coil, mechanical
23° BIDC

MGK B9HS

38 pe @7.000 r.p.m.

® [ 36 ps @7,000 r.p.m.
762 fdbs (3.9 keg-m) 6,500 r.pm.
*(5) 26,8 ft-lbs (3.7 ke-m) @6, 500 ¢,

137 BTDC

73% ATDC

58° BEDC

58° ARDC

B6° BEDC

26° ABDC

Mikuni VM2ESC
Superlube oil injeciion
2-stroke engine oil
Kick starter

Electronic DI

11° BTDC @4,000 r.p.m.
WGK BEHS

Transmission

Type
Cluteh

Gear ratio

1st

2nd

Iy

dth

5th
Frimary reduction

ratioc

S-gpeed, constant mesh,
return shift

Heavy duty multiple disc,
wet plate

2.86 (40/14)
1.79 (34/19)
1.35 (31/23)
1.12 (28/25)
0.96 (26/27)

2.22 (60/27)

S-gpeed, contant mesh,
return shift

Heavy duty multiple dise,
wel plate

2.B& (40/14)
1.7% (34/19)
1.35(31f23)
1.12(28/25)
0.96 (2627

2,27 (60/27)

S-speed, constant mesh,
return shift

Heavy duty multiple dise,
wet plate

2.BG6 (40/14)
173 (3413}
1.35 (3123}
112 (2825}
0.96 (26/27)

222 (60fITY




KH250-A5, *KH250-E1

824

KH400-A3

Final reduction ratic

Owverall drive ratio

Transmission oil

Transmission ail
capacity

343 (48/14)
7.34 (5th gear)
SAE 10W3() or 10W40

116 U.S.qt. (1.1 liter)

307 (43/14)
6.56 (3th gear)
SAE 10W30 or 10W40

1.16 TLE. qt. (1.1 liter)

2,73 @15y
5.85 Sthpgear)
SAE 10W30 or LOW40

1.16 US.qt. (1.1 liter)

Electrical Equipment
Generator

Regulator
Ignition eail
Rattery

Head lamp tvpe
Head lamp

Tail!Drake lamp
Speedometer lamp

Kokusan ARZ101, Minimum
output: 5,34, 12V @1,500 r,pm,
Eokusan RE2114

Diamond TU-209M-14

Furukawa 12M5. 544 12V-5 5AH
Sealed beam *Semi-sealed beam
12V 35/25W

=@ 12V 35/35W, © 12V 36/36W
12W 8l23W #12v 5721w

Kokusan AR2101, Minimum
output: 5,34, 12¥ @1 500 r,p.m,
Kokusan RE2114

Diamond TU-20M-14

Furukawa 12N5 544 12V.5 5AH
Sealed beam *Semi-sealed beam
12V 35/25W

=012V 35/35W, B2V 36/36W
12V BJ23W =12V 5/21W

Kokusan FP61 23, Minimum
charging current 3.54, 13V
@1,500 r.p.m.

Kokusan R521 26

Kokusan 1G31 90 ~3192
Furukawa 12ZM5.5-44 1 2V-5.54AH
Sealed beam *Semi-sealed beam
12V 15/25W

* @12V I5/35W, B 12V 36/36W
12V §/23W *12V 5/21W

{twa) 12V 3W 12V 3W 12V aw
Tachometer lamp
(two) 12% 3w 12V 3w 12V 3w
Neutral indicator
lamp 12V 3w 12v 3w 12V 3w
High beam indicator
lamp 12V 1.5W 12V L5W 12V 1.5W
Turn signal lamps
{four) 12¥ 23W *12V 21 W 12 23W =12V 21w 12V 23W *12W 21w
*City lamp 12V 4W *12V 4W *12V AW
Frame
Type Tubular, double cradle Tubular, double cradle Tubulir, double aadle
Steering angle 437 427 42"
Caster 62° 627 62°
Trail 4.3 in. {110 mm) 4.5 in, (110 mm} 4.4 i, (112 mm)
Tires: Front 3.255- 18 4FR 300218 4FR 3.15:-18 4PR
Rear 3.505-18 4FR 3.50s-18 4PR 3.50s-18 4FR
Suspension
Front Telescapic fork Telescopic Mork Telescopic fork
Rear Swinging arm Swinging arm Ewinging arm
Suspension stroke
Frant 4.3 in. (110 mm) 4.3 in. (110 mm) 4.3 in. (110 mrm)
Rear 2.8 in. (70 mm) 2.8 in, (70 mm) 2.8 in. (70 mrmn)
Front fock oil capacity
(each fork) T1T 0z, (212 cc) 5.24 oz (155 cod 7170z, (212 cc)
Front fork oil type SAE 10W SAE 10W SAE 10w
Brakes
Type
Front Internal expansion two leading Disc brake Disc brake
shoe, *Disc brake
Rear Internal expansion, leading- Internal expansion, leading- Internl expansion, leading-.

Inzide diameter
Front
Rear

Dise diameter

trailing

7.1 % 1.2 in. (180 x 30 mm)
7.1 x 1.2 im (130 x 30 mm)
*B8.9in, (226 mm)

trailing

7.1 % 1.2 im, (D80 x 30 mm)

trailing

T.1x12in, (180 x 30 mm)
8.9in. (226 mm)

*  European madel

G Germany @ France  Speciflcations subject to change without notice,




PERFORMANCE CURVES
KH250-A5

Engine Performance Curves

a0
PS5
25 -l ] A
Tarqua7L {30 &
platicnmtl 21.7)=
f_,_,,...-f'- // 'Ek l 20 E
20 =] el . 1a8) &

Engine Dutput {ps)
\
\
=7
B3

15 e
By 700 'E
\ / oot B
10— 500 .8
\\Rfiercnnwmmim_____,,._.— 400 g
- e
L l -
3000 ADDD 5000  E000 7000 BODO aoo0
Crankshaft rp.m,
200 Running Performance Curvas
(441) =
18t :
'|
A Jiis
wo| o Ml
3{,33'” 4[.‘:'—]""_’
? sl T
: il [l =
Eo| s jea |
B i e T S
f z_;r-"’"'( K ,__/ 2000
J[E'L.J;/—"’f N 7/// Lo
1D 4175 2 G
(110 J___T‘f v L {\\ BOOD
mn.r r i ""'f e 4000 §
J"ll f”/r __/,/""Fﬂ',_,ﬁ"j'-f’ ’;ﬂ-'i’)‘r\ﬁth s
W22 i 2
n‘*.l_._-ff""'ﬁ i - 1000
[ 1] 20 40 (1] BO 100 120 140 180 130

1z} (25) (a7) 6O} (62} (78) (87) (100) {112)
Wahicle Spead  kph imph)



S2A

Engine Performance Curves
a5

40 rl'{ W

" ]
/ JIII
-~
i
Bu B
N e
Torque kg-m |f-lbs)

Engine Qutput (ps)
3 8

5
o
:
:
]
8

g 88§
Fuel Consumption {gr/ps-h)

1

3000 4000 G000 G000 7000 8000 9000
Crankshaft r,p.m.

Running Performance Curves

1st [_""
!
200 | —{10000
a1y : f
-—|- 9000
3rd Yjems
/| am ol
o A
- 330 /’ _/
é 7 / T000
-? I
g A / 6000 &
L 3
£ 100 B ﬁum'E
D {220} \_f';‘y g
[
ﬂ-‘\'\‘"f\“:ﬁf 4000<
#,.f-'?"-‘».n Gth
o [ 1B e o
(10 ///;/ i_f fj,f’ /-""’f g
. 3 / 'j_._._,.:?‘ fﬁ /""'f
—E?HI B ff"ff L
i —

1] 20 40 &0 80 100 120 140 160 180
(12} (28} (370 (30} (62} (75} (&87) (100} (112)
Vehicle Spead  kph (mph)



KH300-A3

Engine Performance Curves
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II. Engine : General Maintenance

1. ENGINE CONSTRUCTION

The major cormponents of the engine are as follows:

Carburetor, air cleaner
Cylinder, cylinder head
Piston, piston pin
Piston rings

Left engine cover

AL penerator

Enpine sprocket
Clutch release

0il pump cover, tachometer cable
il pump

Right engine cover
Cluteh

Primary gear

Shift mechanism

Kick shaft
Transmission
Crankshaft

Crankcase

L R T T R T S R S —r)
L N = - - VRN

During engine disassembly, remove parts in the order listed. This will make disassembly easy and
avert unnecessary steps. Reassemble the engine in the reverse order,

2. MINOR DISASSEMBLY
The engine can be disassembled to a certain extent without removing it from the frame.

4) AC Generator

* Left engine cover

1} Air Cleaner

* Left side cover

* Air inlet pipes ¥ Front chain cover

* Air cleaner

AC penerator wires

* Magneto Flywheel
2)Carburetors (C.D. lgnition system model)
* Air inlet pipes * Stator

* Carburetors

3)Clutch Cable and Engine Sprocket
* Gear shift pedal

* Front chain cover

Rotor (Contact breaker ty pe model)

5) Right Engine Cover and Oil Pump

*

#

Oil pump cover

Tachometer cable

* Clutch cable * 0l pump cable
* Chain * (il inlet pipe
E

* Engine sprocket

0il outlet pipes
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* Right engine cover

NOTE: Before removing right engine cover, first
drain transmission oil,

* il pump

6)Clutch and Primary Gear

* Spring plate, friction plates, clutch plates,
spring plate pusher

* (il pump pinion
* Primary gear

* Clutch hub

* Clutch housing

71 Pistons

* Exhaust pipes
* Cylinder heads
* Cylinders

* Piston pins, pistons, small end needle bearings

* Piston rings

3. ENGINE REMOVAL

To remove the engine from the frame for
replacement or disassembly, the order given shows
the minimum amount of parts that it is necessary
to remove. Any other order than that given here
will involve more work and a greater number of
parts to be removed.,

Exhaust pipes

0il pump cover

Tachometer cable

—

=

Carburetors

MOTE: First close the fuel tap and remove the
fuel pipe.




0il pump cable

0il inlet pipe

Tao prevent oil from leaking, remove the banjo
bolt, take the banjo fitting out of the ¢il pipe, and
insert a screw into the end of the pipe as
illustrated.

Shift pedal

Front chain case cover

Clutch cable

To remove the clutch cable, loosen the clutch
release lock nut, and giving the cable plenty of
play with the adjusting screw, remove the inner
wire of the clutch cable from the clutch release
lever after straightening the lever tongue (Fig. 14).




Mgty [t
’ '_,..r‘ T S e T ey
f o : |

fitch Release Lever

i

AC generator wiring

Completed disassembly

4, ENGINE MOUNTING

Engine mounting is in the reverse order of
removal.

When mounting the engine, be especially
careful of the following items:

* The open end of the clip on the chain master
link must face in the opposite direction of chain
movement,

* The wiring connections of the AC penerator
and high voltape cables,

* Tightening of the engine mounting holts

When starting up the engine again, double
check the following:

* Engine oil
* Transmission oil

* Engine adjustments
4. ldle speed
b. Starter cable
e, Oil pump
d. Clutch
e. lgnition timing

* Frame adjustments
2. Broke and brake lamp switch

b. Drive chain

* Tightening of all nuts, bolts and screws,

5. ENGINE ADJUSTMENTS

1) Idling Adjustment

In engines of more than one cylinder, the
carburetors must be adjusted evenly to achieve
the correct idle adjustment. Especially with the
3 evlinder S and KH Series machines, be careful to
adjust each carburetor to the same point by
following the order given.




Control Cahles

Control Cable

Throttle Cable

il Pump Cable,

el
el

2, Throttle Cable

In order to have all three cables move together,
the cables must all be adjusted for zero play with
the throttle in the fully closed position. Adjust
them zs follows:

(1} lLoosen lock nut B and screw in control
cable adjuster A to give the throttle grip ample
play.

(2)
i. 51, KH250 : Turn each throttle stop screw

in until the throttle valves are in the fully closed
position.

il. §2, 583, KH400: Back out each throttle
stop screw until the throttle valves are in the fully
closed position.

(3) With all the throttle valves fully closed,
adjust the outer sleeve of each throttle cable for
zero play. Accomplish this by turning throttle
cable adjuster C right or left, while moving the
cahle sleeve up and down until no play is felt,
Idon't fail to tighten lock nut D alter adjustment
is made.

Throttle Cable Adjustment @

Zera play

|

—

h. Air Screw
Turn each carburetor air screw fully in and
back it out the number of tums called for in the

table,



Table 1 Air Screw Setting

Adr Screw | Ldling Speed

Model {turns out) g{rt.)}:r.rrt.}
51 1% 1,300~1,500
S1A,SIB 1% 1,300~1,500
S1C, KH250-A5

KH250-B1 134 1,200-~1,300
52, 52A 134 1,300~1,500
53, 53A 13 1,100~1,200

KH400-A3 1% 1,100~1,200

'3

. Throttle Stop Screws
Warm up the engine for one or two minutes
to bring engine up to normal temperature,
where the gasoline will atomize properly.
Turn the individual throttle stop screws to
bring the engine to the lowest stable rotational

Hold your hands in back of the mufflers to
check that the three exhaust pressures are equal.
Make fine adjustments with the stop screws and/or
air serews if this is necessary to obtain even exhaust
pressure and stable idling.

d. Throttle Grip

Last, adjust the throttle grip play. To adjust
the grip for the standard amount of play as shown
in the diagram, tum throttle grip adjuster A and

lock it in place with lock nut B.

Throttle Grip Adjustment

16" ~1/8" {2~3 mm|

e. 0il Pump
After these adjustments are completed, check
that the oil pump adjustment is correct.

2) Starter Lever Adjustment

a. First pgive the starter lever sufficient play,
Lever play is varied with starter lever adjuster A,

Starter Lever

Starter Cables




h. With the starter plungers in the fully closed
position, adjust the outer sleeve of all starter
cables for 04 — 08" {1-2 mm) play, in order to
have all plungers start moving together.
Adjustment is made with adjuster C while moving
the cable deeve up and down until only slight play
is felt. Fix adjustment in place with lock nut D.

¢, Last, adjust starter lever play as shown in the
diagram. Turn starter lever adjuster A, locking it
in place with lock nut B.

Starter Lever Adjustment

(2

1~2 mm)

3)0il Pump Adjustment

The oil pump must increase and decrease oil
flow rate with throttle valve movement, minimum
oil output corresponding to zero throttle valve
opening.

With the throttle grp closed, use oil pump
cable adjuster H to set the lever so that the mark
on the oil pump lever and the mark on the lever
stopper are aligned.

CAUTION:

1. Da not fail to tighten lock nut G after
adjustment is made.

2. Be especially careful with this adjustment
at improper adjustment may lead to piston
seizure.

4) Clutch Adjustment

a. First adjust the release lever angle as outlined
below,

{17 Loosen lock nut B and back out grooved
screw A about 3 or 4 turns to give release lever C
ample play.

{2) Give the clutch hand lever play by
lposening lock nut D and tuming adjuster C, until
the lever conforms with the measured position in
the illustration.




(3} Loosen lock nut F and turn ¢lutch cable
adjuster E until the releass lever is at the 80°
angle shown in the illustration. Hold the
adjustment with lock nut F,

Release Lever Adjustment

Clutch Lever Adjustment

1/16"~1/8" (2~3mm) &

------

b. Next adjust the clutch itself. Turn in grooved
screw A slowly until it suddenly becomes very
hard to turn. This is where the clutch starts
pushing on the screw and clutch operation begins,
Hold the adjustment at this position with lock

nut B,

¢. Last adjust clutch lever play to the standard
given in the illustration, by turning clutch lever
adjuster C and locking it in place with lock nut D.

5) Shift Pedal Linkage Adjustment
To make the shift pedal function most effec-
tively, the shift pedal links should be at 90° angles.

Improper angles of the shift pedal links may

cause inaccurale shift operation.

a, First loosen both lock nuts.

b. Set angles A & B at 90° by tuming the stud.
Turning it clockwise decreases the angle, and
tuming it counterclockwise increases it.

¢, After making the necessary adjustment, tighten
the lock nuts,

In case angle B can not be adjusted by only
turning the stud, the position of the pedal lever
serration should be changed.

d. Take out the pedal lever bolt,

e. Pull out the pedal lever. When the pedal lever

f. Reset the pedal lever so that angle B will be
E. Screw in the pedal lever bolt, and tighten the

h. After making angle B adjustment, angle A

Shift Pedal Linkage

can not be pulled out, loosen the footrest
mounting bolt,

at 907,
footrest mounting bolt.

should be adjusted by turning the stwd as
explained above,

Footrest Mounting B



I11. Engine: Detailed Maintenance

1. AIR CLEANER

In order for gasoline to bum efficiently, it
requires about 15 times its own weight in air. If
this air is supplied directly from the dust-filled
atmosphere, eylinder, piston and piston rings wear
rapidly, carburetor air passages become dirt
plugeed, and carbon may build up in the com-
bustion chamber and cause various troubles,

This dusty air must first be filtered by the air
cleaner so that only clean air passes through the
carburetor to the combustion chamber. 1f the air
cleaner element becomes dirty or stopped up, its
filtering efficiency is reduced and the enaine air
intake is hampered, with a correspanding decrease
in combustion efficiency (and thus gas mileage)
and output power. Therefore the air cleaner must
be inspected and cleaned at regular intervals,

1) Construction

Figures 39 is a cross-sectional view of the §
Series air ¢leaner.  Air flow is in the direction of
the arrows and is filtered by the element in the
Center.

Air Cleaner

@

Air Cleaner
Housing

2} Disassembly

Remove side cover.

Loosen thumb screw,

Pull air cleaner out through left side of frame.
Take out two element mounting screws, remove
element,

ducts.




Take out three mounting bolts to remove air
cleaner base plate from frame.

3)Overhaul

About every 2,000 miles, the air cleaner
element should be checked and cleaned with
gasoline. If the element is damaged, replace it.

CAUTION: The S and KH series element is a dry
type:; oil or gasoline/oil mixture
should not be used to clean it.

4) Assembly

Assembly is the reverse of disassembly. After
assembly make sure all clamps are tight,

2. CYLINDER - CYLINDER HEAD

The cylinder and cylinder head constitute the
combustion chamber, and are exposed to
extremely high temperatures while the engine is
running. To prevent piston seizure; to prevent
heat transformation of the shape or molecular
structure of the cylinder, cylinder head, piston,
piston ring, connecting rods, etc.; and to prevent
preignition due to overheating, the cylinder and
eylinder head are made of an aluminum alloy with
good conductivity, and fins are provided on the
exterior to further increase cooling efficiency.

If carbon formed by incomplete combustion
accumulates heavily on the inner surface of the
cylinder head, not only does this hinder heat
radiation, but the carbon becomes red hot and
causes overheating and preignition.

Compression in the combustion chamber has a
direct relationship with engine output power; if
the cylinder head is tightened down with less than
normal torque, or if the head bolts are not
tightened evenly, the head will warp and leaks will
develop, with a resultant lowering of compression.
Again, cylinder, piston dnd piston ring wear will
cause a decrease in compression and consequentiy
limit engine performance.

In the case of cylinder wear or piston seizure,
restoration is possible with boring and honing.

1) Construction

The eylinder itself is light — made of aluminum
alloy with a high cooling coefficient — and is
inner surface is made wear resistant by casting into
it a surface-hardened cast iron sleeve. The special
fusion process by which the sleeve is bonded to
the aluminum, averts the formation of any air
pockets which might reduce heat conduction and
decrease cooling efficiency.

In the inner surface of the cylinder, exhaust,
scavenge and intake ports are provided, and thes
are opened and closed by the sides of the piston
as it moves up and down inside the cylinder.

Cylinder Construction

Cylinder 4ﬂ

Exhaust Port

Port Timing @

/_}._, : ﬂ_,;-x
o /./f -'--Ih\_L -\-\\\?_?"\. P
Dlrﬂ:trn of

it

tm_n-“" 1

[T Intake [EE Exhawst 3 Scavenpe

Table 2 Port Timing

Model 51, KH250 52 53, KH400
Open 0° | 74° BTDC | 73° BTDC | 73" BTDC
Intake = = =
Claze P° | 74 ATDC | 73% ATDC | 737 ATDC
Open O°| 62° BBDC | 58 BEDC | 58° BBDOC
Scavenge f— = = 5
Close R°| 62° ABDC | 58° ABDC | 58° ABDC
Open §° | 83° BBDC | 89° BBDC | 86° BEDC
Exhaust = P
Close T | 83 ABDC | 89™ ABDC | 86 ABDC




Port Measurements

e

il

Exhaust Port Scavenga Ports Intake Paort

Table 3 Port Measurements [mm linch}]

Model A B C i} E F G H ] K

i iasn 33.7 12 30 8.4 124 126 30 59.5 90 50
(1.327 | 866) | 08| (330 | (488 | (890) | (1.181) | (2.343) | 0.543) | (1.963)

= 3.0 | 240 | 355 125 | 1o 22,6 i6 59.0 | % 50
(1.220) | (0.945) | (1.398) | (492) | (433) | (890) | (1.417)| (2.323) | (3.543) | (1.969)

e 33.0 | 22.5 36 11.0 11.5 22,6 36 55.5 90 70
: (1.299) | (0.886) | (1.417) | (433) | (453) | (890) | (1.417) | (2.185) | (3.543) | (2.756)

Scave I Pattern (F ]
EAEnE: Cad Ko ko e In the § and KH Series, the four-port scavenge

method is employved to increase output power.

Scavenging is the process of replacing the gas
left over from the last combustion cycle, with new
gasoline mixture, With this fourport scavenge
method, as shown in the diagram, the two main
scavenge ports are supplemented by two auxiliary
ports, providing an ideal gas circulation pattern
and raising the scavenge efficiency level far above
that of the two-port scavenging used in most of
the piston valve engines wp until now.,

2) Disassembly

Remove head nuts. Rernove cylinder heads and
head gaskets.

Main Port Auxiliar

Tl




Pull the eylinder off the studs.

3) Owverhaul

a. Carbon Removal

The cylinder head and the cylinder exhaust
ports are very easy places for carbon to build up.
Check the condition of thess parts and carefully
and scrape off any accumulated carbon,

CAUTION: When removing carbon, take ample
care mot to scratch the head gasket surfaces or the
cylinder walls,

b. Cylinder Damage

Inspect the cylinder walls for damage due to
piston seizure. Correct any minor scratches or
damage with fine emery cloth. If the cylinder is
badly damaged.it must be bored and honed, or
replaced.

c. Cylinder Wear

Pressure from the piston, the piston rings and
combustion, causes heavy wear at the points
shown to be measured.

Using an inside micrometer or cylinder gauge,
take two measurements (front to back, side to
side) at each of the three points indicated. If any
of the six measurements is out of tolerance, or
if any two measurements vary by more than
0020 in, (0.05 mm) bore and hone the cylinder,
or eplace it.

Cylinder Measurement

Table 4 Cylinder Diameter

Model Stendard Diamcter Hervice Limit
51, KH250 J_T?L?rawuﬁ inch 17776 inch
45:‘*[;}'5 mm 45.15 mm
82 sa* flgn.m 53,15 mm
2.0866 '[E':'E'? in. 10925 in.
S3,KH400| 57 jh”] s 57.15 mm
224812 27 incn | 2.2500 ineh

d. Piston/Cylinder Clearance

While . the engine is running, the piston &
subjected to constant high temperature and
expands much more than the eylinder which can
radiate a certain amount of its heat. Therefom,




the piston and cylinder are made with a certain
amount of clearance between them,  Piston
seizure, ilap, lubrication oil consumption, com-
pression, ete, are all closely related to this
clearance.

When the cylinder is honed or if the cylinder is
replaced, the piston clearance must be measured
and the standard valuc maintained. Meazare the
cylinder inside diarmeter and the piston diameter
at the points indicated in Fig. 57 ; the difference
between these two measurements is the piston/
cylinder clearance, Compare the measured
clearance with standard values in Table 5.

Piston Clearance
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Piston Clearance
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Table 5 Piston Clearance

Maodel Standard Clearance
51 Eng. Ma, 0 001 14 in (0021 ~0.07

O~ (4593 O,00083 ~ (0, -]-] in, {0, 0.029 mm)
51, KH250 | 0.00047~0.BNTY in. {0,012~0,020 mm)
g2 0,000 De~ 0000 38 in, {D.‘DE?""U.DS§ mm)

53 KH400 | 0.00307~0.0033% in. (0.078~0.086 mm) |

e, Compression

Confirm that the head is tightened down with
145 — 17.5 ft-lbs (2.0 — 2.4 kg-M) torque, and
that there is no compression leakage at the head
gasket. Then thoroughly warm up the engine to
bring piston clearance to normal, and to be sure of
sufficient lubrication oil between the piston and
cylinder.

Next remove all spark plugs and insert a
compression gauge firmly into one spark plug
opening at a time, allowing no compression
leakage. Then kick the engine over hard several

times with the throttle full open, and read com-
pression. If there is more that 14 Ibs/sq in (1.0
kg/cm?) difference between any two cylinders,
or if compression is less than 70% of the specified
value, piston, piston rings or cylinder is worn.

Table € Compression

Model Standard

51, KH250 170 psi (12.0 kgfem?)/ 700 r.pom.
52 156 psi (11.0 kg/em?)

£3, KH400 155 psi (109 kg/em?)640 r.p.m.

[. Boring - Honing

If the cylinder gets out of tolerance due to
wear of to damage from piston seizure, it can be
restored to a usable condition by boring and
honing.  When hening, all cylinder diameter
measurements must be within 0004 inch {0.01
mm) of each other, Oversize pistons are available
in two sizes: 0.5 and 1.0 mm (L0197 and 0394 in.)
owversize.

CAUTION: When the cylinder is borec!, or when
a new cylinder and piston are installed, the engine
must be properly bBroken in, in the sarme manner
at for a new vehicle,

4) Assembly
This is the reverse of disassembly.

NOTE:

1. When inserting the piston into the cylinder,
align the ring opening with the knock pin in the
ring groove, and hold the ring down in the groove
to prevent its hanging up on the edge of the
cylinder.

2. Spark plug installation torque is 18.0 — 22.0
ft-lbs (2.5 — 3.0 kgM).

3. PISTON - PISTON PIN

While the engine is running, the piston is
constantly subjected to the high temperature of
the buming gasoline, and being a difficult part to
cool, becomes extremely hot. Due to difierences
in temperature, there is a difference in thie amount



of expansion of the piston top as compared to the
skirt portion, and again a difference between
front{rear expansion and side to side expansion.

Calculating  these  expansion  differences
beforehand, the piston is made elliptical in shape
with an inward taper toward the top (Fig. 60 ), so
that under normal running conditions its shape
becomes admost perfectly eylindrical, and thus
piston seizure due to piston expansion is averted.

The piston is cast of light-weight, high-strength
aluminum/silicon alloy with an extremely low
heat expansion coefficient, and high resistance to
heat and wear,

The piston pin is made of high-strength chrome
maolybdenum steel, and its surface is heat-treated
for hardening.

The ends of the piston pin support the piston,
and the center of the pin holds the small end of
the connecting rod.  All parts are fitted in a2
floating type arrangement, the piston pin being
held by two circlips to prevent side movement.

The pin is oifset .020 in. (0.5 mm) toward the
inlet side of the piston to minimize piston slap
that occurs near bottom dead center of the
combustion cvcle,

Piston Construction
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1) Disassembly

Cover the crankcase opening with a rag to keep
parts and dirt from falling into it. Pull a circlip |
off either end of the piston pin.

Pull out the piston pin, and remove the piston
and small end needl: bearing.
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2) Overhaul

a. Piston Seizure Damage

IT light damage due to piston seizure or other
causes 15 found, smooth the affected area of the
piston with fine emery cloth. In the event of
heavy  damage. the piston  must be replaced.
Attempting to repair a badly damaged piston
would only invite another piston seizure or caus
engine noise.




b, Carbon Removal

(11 Piston top

Check the top of the piston for carbon, and
serape off any accumulation with a screwdriver or
hacksaw blade. This carbon reduces the cooling
capacity of the piston, and as the carbon turns
red hot, causes the piston to overheat and possibly
melt.

(2) Ring groove

Carthon gecumulation in the ring groove can
cause the ring to stick, Check the groove and
remove any carbon with a piece of broken ring or
other thin tool.

Table 7  Piston Specifications

c. Piston wear

(1) As the diapram shows, the piston ring
grooves become worn due to ring movement.
Since this leads to compression leakage and a drop
in output power, replace the piston if groove
measurement indicates excessive wear.  Also
if either of the ring grooves is worn unevenly, or
if the groove has changed in shape, the piston
must be replaced.

Piston Ring Movement

Piston Downstroke

Piston Upstroke

|

Piston

Top Ring
Sacond Ring

Cylinder Wall

(2) Piston pressure against the sides al the
cylinder causes piston wear, Measurc piston
diameter at the skirt .20 in. (3 mm) up from the
bottom of the piston, at right angles to the piston
pin.

d, Piston Clearance

If the piston isreplaced, piston clearance of the
new piston must be measured. See page 21.

e. Connecting Rod Small End Play

Insert the piston pin and the needle bearing
inte the small end of the connecting rod, and
measure the play with a dial gauge. If play
exceeds the service limmit, replace the needle
bearing and piston pin.

Standard play: .00012-.00088 in.
(0.003-0.022 mm)
Service limit: 0039 in. (0.10 mm)

CEiT
o inch Rl e 0591 10039 o991 +.0020 | 0591 oo 0991 £.0020
KHZSG | o aa.975 TO00 15 o A0 % 2,516 £.05 15 1008 x 251605
% ineh 2.0856 * 4000 0391 003 x 0984 +.0039 0591 3008 x 0984 + 0039
m s2.975 10008 15 Py 2,050 1.5 1008 x 25201
- inch 22415 T 0591 00393 0,1019~0.1040 | 0591 (0 x01019 ~0.1040
Ll (B s6.934 000 15 40 og X 2591~2.641 1.5 0700 X 2.591~2.641




3) Assembly

This is the reverse of disassembly,

CAUTION:

1. Insert the piston so that the arrow stamped
on the top points to the exhaust side.

2. Use a new piston pin circlip in place of the
one removed during disassembly. Align the circlip
so that its opening does not face either groove in
the piston.

4, PISTON RINGS

There are two piston rings, the main function
of which is to prevent compression leakage. The
top ring, also called the compression ring, has
chamferred outer edges, while the second ring is
un-chamferred. The top ring can also be easily
identified by its chromed outer edge, designed to
minimize wear at high termperatures,

Ring Position O
: . 68
Tap Ring -

2nd Ring

Expander Ring
apms o T

(

1) Disassembly

Spread the vpening of the piston ring with both
thumbs, and push up the opposite side of the ring.

2) Overhaul

a. Piston Ring Wear

(1) As the rng wears, the end gap grows
larger, allowing compression leakage. Following
the illustration, insert the ring .20 inch (5 mm)
into a eylinder with a standard inside diameter.
With the ring in a horizontal position with respect
to the bottom of the cylinder, measure the end
gap with a thickness gauge. The standard gap is
006 — 014 in, (0,15 — 0.35 mm). If the gap
exceeds .028 in. (0.7 mm) replace the ring.

Piston Ring End Gap ?0

i

(2) There is a difference is in tension between
the ends of the dng and the center, and conse-
quently a difference in wear. Therefore, measure
*A" and *B” with vernier calipers or a micrometer
at the three points indicated.

=

Ring Measurement @

=
a P
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Table B Piston Ring Dimensions

Model A [
inch | .0591 :'gg’]”; 0827 2.0039
o|Tee -0,01 A
E mm | 1.5 _0.03 2120,
= =
it inch | .0591 'gg?; L0827 .0039
-8 !
¥ mm | 1 5-ﬂ'ﬂl 2120,
2003 E T
inch | 0591 ~00"2 | 0906 %004
Top 3
_-i),01
13+
o mm | 1.5 _0.03 230
inch | L0591 ::38?}1 L0006 2,004
e jas 23Lou
R g s
mch | 0591 _l:':l[::?: JW45 T 0
o | Top i
5 s 24 2000
T Sl e ) R
i inch | 0591 0003 | 0787 £ 004
Znd -GEI -
mm | 1.5 0,03 2.0 2001

b. Piston Ring Tension

The piston rings must have a ¢ertain amount of
spring tension so that they will ride snuggly
against the inside cylinder wall and prevent com-
pression leakage. However, too much tension will
cause abnormally fast wear, and may possibly
bring about piston seizure. Confirm correct ring
tension by measuring the pap between the ends
of the ring, with the ring sitting free from any
restrictions,

Table 9 Ring End Gap (free)

Madel Top Ind
g1 inch W24 24
KH250 mm f &
92 inch L2506 256
mm 6.3 6.3
R inch 24 335
KHAO | mm & 8.5

¢. Piston Ring/Groove Clearance

This clearance is too allow room for piston
ring expansion. But too much clearance will allow
compression leakage, and too little clearance will
cange the ring to stick to the piston and invite
piston scizure. Meaure clearance “A" at several
points around the piston to determine the extent

of piston or ring wear,

Table 10  Ring/Groove Clearance

Groove Standard Service Limit
Top inch L0335 — 0osl JH0ET
mm 0% — 0,13 0,17
4 inch L0020 — 0035 L0047
mm 0.05 — 0,09 012

3) Assembly

Assembly is the reverse of disissernbly,
MNOTE:

Make certain that the first and second rings ane
in their correct grooves.

5. ENGINE, LEFT SIDE

On the left side of the engine are located the
left cover, the front chain case cover, and inside
are the AC generator, engine sprocket and the
clutch release mechanism.

The engine sprocket, which transmits motion
to the rear wheel via the chain, collects dirt and
sand easily and is therefore made of special wear-
resistant steel o minimize damage from this dirt,
NOTE: Regarding the AC generator, remaoval and
remounting only are  explaned here. For
generator construction, overhaul and adjustment,
see page 105 or 111.  Also, for clutch release
mechanism removal and overhaul, see the clutch
section {page 29).

1) Disassembly (Contact breaker
type model)
See page 11 for removal of front chain case
cover and gear shift pedal.
a. Left Cover
Remove the two mounting screws and pull off
the left cover,

AN




b. Engine Sprocket Remove the mounting screws and pull off the

Straighten the bent washer with a cold chisel or yoke assembly.
similar tool.

Hold the sprocket with a sprocket holder (special
ton]) to remove the sprocket nut, and then remove
the sprockel. |

c. AC Generator
Stop the erankshaft from turning and follow these CAUTION: Do not hit the roter to pull it off,
steps:

Remove neutral indicator switch wire, 2
! Remove the key from the crankshaft,

2) Disassembly (C.D. Ignition
system model)

Sce page 11 for removal of front chain cas
cover and gear shift pedal.

a. Engine Sprocket

b. Left Cover

Remove the three mounting screws. With a screw
driver, pry at the gap in the front side of the lef
cover to free it from the crankcase.



¢, Magneto Flywheel

Using the magneto flywheel holder (special tool)
to hold the magneto flywheel stationary, remove
the bolt with its lock washer and flat washer.

With the rotor puller (special tool) remove the
magneto {lywheel.

CAUTION: Do not hit the flywheel magneto
to pull it off.

Remove the three screws and lock washers, and
the stator from the side of the crankcase.

3) Overhaul

Inspect the sprocket teeth for wear. If the
teath are badly wom, they will not mesh properly
with the chain, and the chain will be noisy and
soon wear out.

Measure the diameter of the sprocket at the
base of the teeth, according to the diagram. If
the sprocket is worn out of tolerance, replace it.

Engine Sprocket .@

d. Magneto Stator

Swing the seat open, and disconnect the 6-pin and
J-pin connectors from the magneto stator.
Remove the neutral indicator switch wire (Fig.
77). Free the magneto wiring harmess from the
frame. If necessary, remove the chain cover out of
place to pull out and free the wiring harness,

Table 11  Sprocket Diameter [inch {mm)]

Teeth Standard Service Limit
14 24087 (61.18) 13119 (60.4)
I3 25898 (65.78) 13591  (65.0)
16 2B0S (71.21) LiTle  (70.4)




4) Assembly
Assembly is the reverse of disaszembly,

NOTE:
1. Align the timing cam pin with the key slot
on the rotor when mounting it.

2. Align the projection on the engine sprocket
lock washer with the hole in the sprocket, tighten
down the mowunting nut, and bend up one side
of the lock washer,

3. Install the magneto stator so that its mark
and the crankease mark are alipned (KH400A3).

6. RIGHT COVER

The right cover includes the oil pump, tachome-
ter cable, and the pinions for these parts.

In addition, the right cover. together with the
crankcase, forms the clutch housing, and contains
the oil for lubrication and cooling of the clutch
and the wvarious pears. Consequently, if the
packing is bad or if the cover is not tightened
down with the correct torque, oil will leak out
from between the risht cover and the crankcase.
So assemble this portion very carefully, and after
assembly, check that there is sufficient il in the
crankcase,

1) Disassembly

See Page 10 for removal of the oil pump
cover, oil pump cable, ail inlet pipe, and tacho
meter cable,

a. Right Engine Cover
Remove the kick pedal.
T o ik

Remove the oil pump banjo bolts and take off the
three outlet oil pipes.

Drain the transmission oil. Remove the mounting
serews and take off the right cover,




CAUTION: If the kick shaft or gear change shaft
oil seal is removed, it must be replaced.
Remove them only if they appear to be damaged.

b. Tachometer Gear
Pull out the tachometer gear assembly with pliers,

. 0il Pump
Remove the mounting screws and take off the
ol pump.

Take out the tachometer pear mounting bracket
screws and remove the bracket, oil pump gear,
shaft, and thrust washer.

2) Overhaul

An "0 ring and an oil seal are fitted on the
tachometer bushing. Inspect the O ring and the
lips of the oil seal, and replace any damaged parts
to prevent oil leakage,

“0" Ring

0il Seal

Inspect the kick shaft, gear change shaft and
distribuior  shaft oil  seals. and replace any
damapged ones.

3) Assembly
Assemnbly s the reverse of disssembly.

NOTE:

1. Bushings

When pressing on the oil pump and tachometer
bushings, be careful not to damage the lip part.
Press them on as far as they will go. following the
illustration,

P

2. Transmission oil drain plug  installation
torque 37 — 52 Mt-1bs (5.1 — 7.2 kg:-M).

7. CLUTCH - CLUTCH RELEASE

The clutch enables the transmission of engine
power to the rear wheel to be interrupted at any
time for smooth starting, stopping and pear
shifting. [If the cluteh does not disengage well,
gear shifting becomes difficult and the trans
misgion will incur damage. On the other hand,
if the clutch slips, power transmission efficiency is
reduced and the engine and clutch may overheat,

Depending on the crankecas cil wiscosity, oil
level, and il lubricating capacity (which decreases
with leng use), a wet-type clich may not disen-
gape properly or may slip. Therefore, the crank-
case should be filled with the correct quantity
of the specified oil, and the oil should be changed
atl regular intervals.



The clutch engages and disengages engine power
transimission by friction between the clutch plates
and friction discs, which are foreed together by
the tension of the clutch springs. Accordingly,
attention must be given to possible weak springs,
unaven tension among the various springs, and
friction disc wear,

In the case of sudden elutch engagement, which
makes driving extremely dangerous. check for
poor sliding of the clutch cable, seizure of the
clutch push rod with the drive shaft, et

1) Construction

a. Cluich

Fig. 101 is a breakdown diagram of the S and
KH Series clutch. It is a wet-type, multiple-plate
clutch with 6 friction plates and 5 clutch steel
plates, and is mounted on the right end of the
drive shaft. In addition, to increase clutch
disenpagement effectiveness, steel rings are
installed between the clutch plates and friction
plates. The clutch housing is fixed to the reduc-
tion spur gear with rivets cushioned with rubber.

b. Clutch Release

Fig. 99 is a breakdown diagram of a clutch
release mechanism on 8 Series and KH2350. The
toothed portions of the inner and outer clutch
release gears are made of nylon. The inside of the
inner release gear is partially threaded and an
adjusting screw is screwed into it. The end of the
screw transfers motion 1o push rod A, which
is inserted into the opposite end of the inner
release gear, and exlends into the drive shaft. This
rod in tum moves push rod B and the clutch spring
plate pusher, also inside the drive shaft.

Clutch

Chutch Housing

Cluteh Hub

R —

o el g

Clutch Release

5. Outer Release Gear

1. Lock Nut 6. Spring
2, Adjuster Screw 7. il Seal

1. Inner Release Gear 8. Push Rod A
4. Mounting Screw 9. Push Rod B

The cluich release mechanism on KH400 is
shown in Fig. 100. The clutch release outer worm
gear and the inner worm gear are made of steel
Balls are installed between the outer and inner
worm gears to reduce the friction between them.
Assembled into the center of the releas: inner gear
is the clutch adjusting screw, which pushes on the
push rod and spring plate pusher the drive shaft
to release the clutch.

Cilutch Release {on KH400) @:I

1. Lock Nut 7. Ball Retainer

2. Adjuster Screw 8, Outer Release Gaar
3. Inner Release Gear 9. Circlip

4, Mounting Screw 10, Oil Seal

5, OQil Scal 11. Push Rod A

6. Steel Ball 12 Push Rod B

@

Frigtion Plate Baeel Fing

¥ TR P Pty (‘\:J
1__________, -
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2) Operation

The transfer of motion from the crankshaft o
the transmission is interrupted by the action of
the friction plates and clutch steel plates, When
the clutch is engaged, the spring plate. by cluich
spring tension received via the spring guides,
forces the friction and clutch plates together. And
by friction between the two sets of plates, the
ratation of the clutch housing is transmitted to
the clutch hub.  Thus, the drive chain is as
follows:  crankshaft - primary gear - clutch
housing - friction plates — steel plates = clutch
hub - transmission drive shaft.

Going back to the clutch lever, the inner relesse
S is tumed wvia the cluteh cable and relesse
lever, and push rod A, push rod B, clutch spring
plate pusher and spring plate are pushed against
the spring tension.  Because of this, tension
holding clutch and friction plates topether is
relaxed, friction is reduced so the plites tum
freely of each other, and consequently power
transmission between the clutch housing and the
clutgh hub is interrupted.

3} Disassembly

a. Clutch
Take oui the 5 mounting bolts, and remove

the cluteh springs.

Using a clutch hub mounting tool {special tool),
hold 1he cluteh hub and houwsing and remove the

mounting nut,

o 1
Hub Mainting Tool ™ ™

Remove the spring guides, spring plate, steel
plates. Iriction plates and steel rings.

Clutch .
Housing Gear Cluteh Hulbs Syeel Ring Friction Plate @

Housing LN Steel Plate
S

] 0TI !

1 i l
- f“ s |
Aiat LA ! Spring Plate
- ba,
Damper Rubber N
Clutch Spring

Hub Mounting Balt

Meedle Bearing :|

Bushing

Drive Shaft

Fush Rod Spring Plate Pusher

£ Tl 1

o




Take off the lock washer and flat washer. Eemove
the clutch hub, thrust washer and clutch housing
from the drive shalt in that order,

Last, pull off the bushing and the other thrust
washer,

b. Clutch Release
Take out the mounting screws and remove
the clutch release assembly from the crankcase.

NOTE: Removal of the oil seal or push rod
bushing necessitates disassembly of the crankcase,

4) Overhaul

#. Cluteh Springs

If" the free length of the clutch springs becomes
shorter. spring tension is reduced and the clutch
may slip. Furthermore, if the lengths of the

springs differ, the clutch will be difficult to disen-
page. Measure the free length of each spring and
replace any one not in tolerance.

—_— M;_ e
AP
'
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Table 12 Spring Length
Mdel Standard Service Limit
Thaso | 1.358in. (4.5 mm) | 1.280in (32.5 mm)
Sraos | 113060, (28.7 mm) | 1.051in.(26.7 mm)

b. Friction Plates

Check the cork portion for wear or damage.
Measure the thickness of the plates and replace
any worn out of tolerance, or where uneven wear
or damage is evident.

Friction Plate Thickness @

Table 12 Friction Plate Thickness
Standard Service Limit
18 in. (3.0 mm) 106 in. (2.7 mm)

c. Clutch Housing and Friction Plates

Check pap B between the projections on the
friction plates and the clutch housing. Too wide
a clearance will cause clutch noise, and too narrow
a clearance will prevent the clutch from  disen

gaging properly.



Friction Plate Clearance
B

Friction Plate

Cluteh Housing

Table 14  Clutch Housing/Plate Clearance

Standard
020 —,0077 in, (005 — 045 mim)

d. Clutch Housing

Check the gear teeth for nicks or damage.
Depending on the extent of damage, prind Lhe
teeth smooth with an oilsione, or replace the gear,

e, Needle Bearing

Check the needle bearing and bushing in the
clutch housing for play as illustrated, Too much
play, or damage to the bearing or bushing will
cause clutch noise.
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I, Clutch Release

{1y  Put the inner and outer clutch release
pears together and move them back and forth ta
check for play, Too much play, or cracks or other
damage will prevent smooth operation of the
clutch, If this is the case, replace the two pears

asa e[,

{Z) Check push rods A and B, and depending
on the extent of any damage, correct it or replace
the rods. Check the adjustment screw for wear,
when there is no more room for sdjustment, the
clutch will fail to disengage.

5) Assembly

This is the reverse of disassembly,

NOTE: Assernble the inner and outer release
gears and then mount them in the crank case, being
careful of the release lever angle. I the outer
release  gear is mounted in the crankcase
beforchand, the inner release gear cann ot be fitted
into il.  Also take ample care to fighten the two
MOUNting screws evenly.

8. PRIMARY GEAR

The primary gear is mounted on the right of
the crankshaft, and together with the clutch
housing gear, performs the primary reduction.

1} Disassembly

Remove the mounting bolt and lock washer, and
take off the oil pump pinion and lock washer,
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Temporarily mount the clutch housing and clutch
hub, and holding the crankshaft stationary with
a clutch hub mounting tool (special tool), remove
the nut,

Remove the lock washer and primary gear.

G -

Remove the key.

2} Overhaul

Inspect the gear tooth surfaces for damage. To
prevent gear noise, correct any minor faults with
an oilstone . I the gear is badly damaged, replace
it.

3) Assembly

Assembly is the reverse of disassembly.

MOTE: Align the primary gear with the key slot
hefore mounting it on the crankshaft, Align the
projection on the lock washer with the hole in the
gear, and after tightening the mounting nut, bend
up one side of the washer.

9. EXTERNAL GEAR SHIFT MECHANISM

The external shift mechanism turns the shift
drum to change gears.

When the shift pedal is operated, the shift drum
is turned by the shift lever pushing on the drum
pins. The shift drum pins inserted in the drum
are spaced at equal intervals so that the pins (and
thus the drum) are moved an equal amount for
each operation. To keep the drum from over-
turning, the retum spring pin protrudes through
a window in the shift lever, and when the drum
has rotated sufficiently, one or the other side of
the window strikes the pin and the lever is stopped
from further movement. If the drum is not tumed
the correct interval each time, overshift or
misshifting may result, the transmission gears will
be damaged, and the engine may overrun and
incur general overall damage.

After gears are shifted, the set lever, held
against the pins by spring tension, holds the drum
in position. If this lever is not set correctly, the
transmission may jump out of gear. -



In addition, to prevent lateral movement of the
drum due to thrust, a positioning plate is fitted
inte the shift drum and fixed to the case,

1) Operation

By stepping down or kicking up the shift pedal,
the shift lever turns the shift shaft, and the shift
lever pawl transmits this motion to the shift drum.
As the shift drum turns, the selector forks follow
the prooves in the drum, and their lateral
movement shifts the gears at their opposite ends,
10 new positions.

When the shift pedal is released, the shift pedal
and shift lever assembly are returned to their
original positions by the force of the return spring,
The order of gear shift is shown in the diagram.

Gear Shifting Order @
5th

R ] HEUTRAL

External Shift Mechanism

Shift Drum
Lever Spring ‘!

Shift Drum Lever Ass"y

Shift Drum Positioning Plate

Shift Pedal Lover

Return Spring Pin
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2) Disassembly

Disengage the shift lever pawl from the shift
drum pins, and remove the shift lever assembly
from the crankcase.

Take out the hex-head mounting belt, and remove
the set lever and spring

Shift Drum Lever Bolt @

%_.Eh'rft Lewver Spring

Joint Pin
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Shift Operation @

Shift Drum

Selector Forks

Shift Pedal

e 2
. — =L
Shift Lever Assembly _. ) L. :_,,-: / I

Take out the mounting screws, and remove the b. Set Lever Spring
positioning plate.

Replace the spring if it is weak or damaged, as
such a spring will not hold the set lever against
the pins, and will reduce the stability of the drum.

4) Assembly

Assembly is the reverse of disassembly. Be
sure that all springs are installed correctly.

MOTE:

1. Return spring pin

If this pin loosens, the shift lever will not travel
the correct distance. Lock the pin securely in
place with the lock nut.

3} Overhaul

a. Return Spring

Check the spring tension, and replace the spring
if it is weak or damaged; a bad spring will not
return the shift pedal.

Return S p_rin_g

2. Positioning plate

Ta prevent the positioning plate from loosening
and allowing drum movement along the shaft,
punch the head of the mounting screw after
tightening it.



10. CRANKCASE

The crankcase, which is divided into an upper
and lower section, is made of die cast aluminium
alloy. Two pins aligh the upper and lower
sections, which are held together with studs and
nuts, and the joint is sealed with liquid pgasket
{Kawasaki Bond).

Gasoline/air mixture from the carburetor is
drawn into the crankcass, where it undergoes
preliminary compression prior to cntering the
combustion chamber. For that reason each crank
chamber in the crankease is partitioned from the
next by oil seals on the crankshaft, making each
chamber independently pressure tight.- To prevent
leakape of the oil used for lubrication of the
transmission gear, change drum, ete., ofl seals are
also pressed onto the left ends of the output and
drive shafts. In addition, there is a breather hole
in the transmission housing to prevent oil leakage
by not allowing pressure to build up from the oil
expansion as it warms up,

To take care of main bearing lubrication, an
oil passage is provided in the upper crankcase,
During assembly and disassembly, be eareful that
this passage does not become clogped.

1) Disassembly
Remove the output shaft oil receiver.

Loosen the kick stopper.

Turn the crankcase assembly upside down and
remove the mounting nuts,

Tap the lower crankcase and shift shaft mounting
lightly with a mallet, so that all the shalts, eic,
remain  in the upper crankcase when it s
dizassermnbled.

NOTE: The crankcase cannot be disassembled
unless the clutch release is fisl removed,
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Taking off the lower crankcase permits removal
of the crankshaft assembly, transmission assembly.
kick shaft, drum, ete.

Crankcase Assembly

"

Lower Crankcase

2) Overhaul
a. Oil Passages

Inspect the oil passages for clogging, and blow
them out with compressed air.

bl s
B oilpassages

;&‘“

Crankcase Oil Receiver
Ersathir Hase

A%

Transmission 0il Receiver



b. Breather Hole

Inspect and clean this in the same manner as
for the oil passages. If thishole becomes clogped,
oil pressure will build up and cause oil to leak
from between the crankcase and the left cover.

3) Assembly
Assembly is the reverse of disassembly.

NOTE:

1. To avert any possible ofl leakage, clean the
crankcase gasket surfaces thoroughly with gasoline,
wipe them dry, and apply an even layer of
Kawasaki Bond sealer on the lower crankcase
gasket surface.

2. When replacing the mounting nuts, starting
from the center of the crankcase and working 1o
the outside ends, tighten the nuts with a torque
wrench to this tightness:

Table 15

Mut Size Torque

Smm | 19.0 — 25.0 ftlbs (2.6 — 3.5 kg-M)

6mm | 11.5 — 16.0 ft-1bs (1.6 — 2.2 kg-M)

Crankshaft

Qil Seal Center Crankshaft

11. CRANKSHAFT

The intermittent force of exploding gasoline
hammers on the pistons, and the resultant up and
down motion of the pistons is received by the
crankshaft and changed into shafi rotation. Due
to the powerful force involved, crankshaft play or
mnout will cause damage to the crankease,
bearings, etc., and will produce noise, vibration,
and result in a loss of power. It is therefore of
critical importance to overall engine life to make
necessary repairs as carly as possible.

However, crankshaft assembly demands precise
measurement of rotational balance, big end
clearance, the exact mounting angle of each
connecting rod, and the force by which the press-
fitted crank pins are being compressed. It follows
that for crankshaft repair and assembly, a
hydraulic press and other specialized equipment
plus high a degree of technical skill is necessary.

Thizs manual deals only with common
crankshaft troubles, and the manmer in which the
various checks are performed. Il any parts are out
of tolerance, or if inspection indicates that repair
is necessary, it is recommended that the crank-
shaft be replaced as an assembly,

1) Disassembly

Lightly tap both ends of the crankshaft with a
mallet, and remove it from the upper crankcase.

Right Crankshaft
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2) Inspection

a. Connecting Rod Warp

When the piston, piston rings or cylinder is
worn uncvenly, or there is a strong slapping sound,
the connecting rod is becoming bent at the same
tirme.

To measure rod warp, insert a shaft {arbor)
whose diameter is as close as possible to the inside
diameter of the connecting rod small end, into
the small end of the connecting rod. Set this
assembly on blocks over a surface plate, and
measure the distance between the plate and each
end of the rod with a dial gauge. The difference
hetween the two readings gives an indication of
the amount the rod has bent. Also check that
the rod has not twisted, by visually ascertaining
that the inserted rod and the crankshaft are
parallel.

Warp Measurement

b

Under 0.0020 in. (0.050 mm}/4 in. {100 mm)]

b. Connecting Rod Big End Wear

To ensure smooth rotation of the connecling
rod, a certain amount of radial and side elearance
is provided at the hig end. As the connecting rod,
crank pin needle bearing or side washers wear,
these clearances increase.

(13 Radial clearance

As illustrated, move the connectling rod up and
down find the difference between the two dial
readings,

Big End Radial Clearance

Table 16 Radial Clesrance

Maodel Standard Limit

51,52, | LO0098-.00138 in.

KH250 | (0,025-0,035 mm) LO03% in, (0,10 mmm)

$3 00095-.00134 in.
] T _0039in, (0,10 mm)

KH400 | (0.024=0.034 mm)

(2) Side clearance

Move the connecting rod to one side and
measure clearance with a thickness gauge as
indicated.

Table 17  Side Clearance

Stamdard Service Limit
157 = 0197 in. L0276 in,
(40 — 0,50 mm) (070 mm})

c. Crankshaft Runout

Center the crankshaft in a crankshaft aligner
and set the dial gauge to the points indicated.
Turn the erankshaft lightly and note the reading
variation, which is crankshaft runout,

Table 18 Crankshaft Runout

Model Standard Maximum

81, 82, | .0016-0020 in,

KH250 | (0.040-0,050 mm) | 0039 (0.10 mm)

53, L0016 in.
= .003%in, (0,10 mm)

KH400 | (0.04 mm)

Runout Measuremant




d. Crankshaft Damage

If there is heat seizure damage to the crank pin,
connecting rod, big end side washers or needle
bearing, or if any of the crankshaft journals are
cracked or otherwise damaged, replace the entire
crankshaft assembly.

c. Main Bearings

As the bearings wear, play develops and can
cause crankshaft vibration.

Standard clearance between the ball and race
is 00047 — 00087 in, (0.012 — 0.022 mm). But
since such a small clearance is difficult to measure,
clean each bearing with gaseline, lubricate it, and
see that it turns smoothly.

I. Crankshaft Oil Seals

The four oil seals, one on either side of each
crank chamber, maintain the pressure differences
among the chambers. If by any chance any of
these oil seals should be damaged, primary com-
pression leakape will occur and cause a reduction
in engine performace.

Carefully inspect the oil seals for damage to
the lip, and check the outer edge for dirt that
might allow compression leakage.

Transmission Natal Indicstior Switel

- e

4]

3) Assembly

Place the bearing set rings in  the upper
crankcase and align the groove in each ball bearing
to its ring. Seat the crankshaft by tapping each
bearing very lightly with a mallet,

ELK
=

12. TRANSMISSION

In order to use engine power effectively, the
transmission allows selection of the appropriate
reduction ratio for the various dding conditions —
starting out, accelerating, decelerating, climbing,
ete,
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1) Operation

The diagrams below show the Sspeed, constant-
mesh, return change type transmission of the 5
and KH Series.

Each selector fork is kept in its groove on the
gear shift drum by a guide pin. The other ends of
the three forks st astride output shaft 4th gear,
drive shaft 3rd gear, and output shaft 5th gear,
respectively. As the shift drum tumns, the selector
forks follow their slots, moving to the right and
left and sliding the gears into different meshing
arrangements.

Meutral Location

When the shift pedal is operated one full
step either down or up, the shift drum rotates
one Tull interval, as decided by the drum pins,

S and KH Series Transmission Gears

Sth

Meutral, however is located halfway between first
and second, so to make this halfstep operation
easily possible, three steel balls are contained
inside the output shaft fourth gear, and three
grooves are cut into the output shaft where fourth
gear rides. When the output shaft is turning,
inertia keeps the balls away from the shaft and
out of the grooves, But when the shaft is at rest,*
one or more of the balls drop down into the shaft
groove, When shifting from low to neutral, fourth
gear moves along the output shaft until the ball or
balls inside it hit the end of the groove and stop
the gear. Since the groove extends only half the
length of the fourth gear’s travel, this gear stops
halfway, and its selector fork is stopped by the
gear, thus preventing the change drum from
turping fully. And therefore other gears do not
mesh and all gears stop in the neutral position.

(0

Ard dth
2nd
15t
’.f_'_"‘\
Drive Shaft
LY
1
R0
== et 1 —
Qutput Shaft Ball Guide
: 5 = = [ Sieel Balls Bl
.

Transmission Gear Positions

First Gear

5th

1

Zrd

ath

%

1st

Meutral




Second Gear 2) Disassembly
a. Drive Shaft Output Shaft Assemblies

Remove each shaft assembly from the upper
crankease.

Take off their respective circlips to remove the
needle bearings and pears.

e

Remove the oil seals and bearings,

b. Shift Drum

NOTE: The drum lever and positioning plate
must first be removed before the shift drum can
be taken ouwt,




Pull off the circlip and remove the shift rod.
The two end shift forks can then be taken out.

Pull out the shift drum and remove the remaining
selector fork.

3) Overhaul

a. Selector Forks . Gears

From wear of the selector fork prongs and
the pear groove in which they sit, play
develops and the gears either fail to position
properly, or jump out of mesh while running.
This wear should be measured by inserting a
thickness gauge into the space between the
selector fork prong and the walls of the groove,
IT the clearance exceeds the service limit, replace
the fork andfor gear.

Table 19  Groove/Fork Clearance

Standard Service Limit
AH20 = 0098 in,
(0,05 — 0,25 mm)

024 in, (0.6 mm}

Bent selector forks can cause the same troubles
as worn ones. Replace any forks that are bent, or
have turned purple from overheating,

b, Gear Teeth

Gear teeth with nicks or rough edges will not
only cause noise, but will wear down other gears.
Inspect the gears and grind smooth any damaged
portions, or replace the gear if damage is bad.

c. Oil Seals

Since there is a constant supply of oil in the
transmission, cracked or damaged oil seals will
allow leakage. lInspect the lips of the seals and
replace any damaged ones.

4) Assembly
Assernbly is the reverse of disassembly.

NOTE:
1. Arrange the selector forks as illustrated.

PRV, ‘j"'l" .

2. Be certain to replace the bearing set rings.

3. When replacing fourth gear on the output
shaft, do not use grease to hold the three steel
balls in place. If any grease is stuck to them, wash
it of f with gasoline. As previously explained, these

balls must move smoothly to be effective,
4, Be sure to install all the circlips to the

various gears and needle bearings.



13. KICK STARTER

The middle portion of the kick shaft is provided
with a helical kick pear guide which meshes with
the inner teeth of the kick pear. When the pedal
is kicked, the kick gear along it to mesh with the
output shaft low gear.

Kick Mechanism

@®

1. Spring Guide
2 Qlip
3. Kick Spring
4, Spring Holder Plate
3, Circlip
6, Gear Holder
[ T. Kick Gear
& Kick Shaft
% Kick Stopper
10, Bushing
11, Circlip
11, Pedal Rubber
13, Pedal Assembly
14. Fin
15. Pedal Spring

= 16, Steel Ball
17. Washer
18, Clip

19, Bolt

20, Pedal Boss

Kick Starter Oparation

Output Shaft

{66

Kick Gear

Spring Holder Plate

Kick Starter Spring Gear Holder |

15t Gear

Spring Guide

1) Operation

Following the diagram, when the kick pedal is
pushed down, the kick puide on the shaft turns
in the direction of arrow A, and the kick pear
turns around the kick shaft and slides in the
direction of arrow B, meshing with the output
shaft low gear,

Consequently, motion transfer is in this order:
kick shaft — kick gear — outpul shafl low gear

— drive shaft low gear — drive shaft — clutch —
crankshaft primary pear — crankshaft.

When the engine starts, the kick gear is turned
by low gear and slides back to its original position,
out of mesh with low gear. And when the pedal
is released, the tension of the kick spring turns
the kick shalt and the pedal retums 1o its original
position. At this point the kick shaft stopper
lever hits the kick stopper on the crankcase and
prevents the kick shaft from tuming any further.
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2) Disassembly

Remove the return spring puide and the return
Spring.
Take off the two circlips and remove the holder
plate.

T

bt

gty i

Remove the snap ring and take the kick gear and
holder off the kick shaft guide.

3} Overhaul

Check for play between the inner testh of the
kick gear and the kick gear on the kick guide
shaft. Turn the kick shaft back and forth and
check for smooth pear operation.

Spring Mounting
Ki:lﬁpring

4) Assembly

Assembly is the reverse of disassembly.
NOTE:

1. Be sure the circlips and snap ring are seated
properly.

2. When replacing the kick spring on the kick
shaft be careful of the angle it makes with the
kick stopper lever. (See Fig. 172.)

3, Mount the kick gear holder-into the
crankease properly as the illustration shows, 11 it
i mounted incorrectly the kick gear will not slide
when the pedal is kicked.

4. Screw in the kick stopper after assembling
the crankcase. In order to give the kick spring
enough tension to raise up the kick pedal, put on
the kick pedal and screw in the kick stopper about
150° back in the direction of the arrow.

<

NN
S
i

i

S5 1 f Kiek Shaft




14. LUBRICATION SYSTEM

The lubrication system used is the Kawasaki
Superlube. In this system, oil is kept in a separate
tank, from which it is pumped to the engine by the
oil pump and mixed with the gasoline. The rate
at which the odl is pumped, which varies with the
needs of the eng_ine, is controlled by engine ro-
tational speed and throttle opening. With the
ideal lubrication that results, engine performance

plunger spring pushes the plunger follower against
the plunger. In this manner the plunger is kept
against the camshaft, and as the plunger is tumned,
its cam face riding on the camshaft causes it to
reciprocate. The follower, which is joined to the
plunger by a mortise-and-tenon-ike joint, follows
plunger movement, turning and reciprocating to
pump oil,

Since there are two high points on the planger
face cam, there are two complete pumping cycles
for each single revolution of the plunger.

is vastly improved. The rate at which oil is pumped depends on the
speed of plunper rotation, which waries with
engine speed, and on the position of the control

cam, which varies with throttle opening.

1) 0il Passages b. Plunger/Cam

The pump lever is connected by a control wire |
to the throttle prip, so that as the grip is twisted
the set lever moves with it and wms the camshaft,

Fig. 173is a diagram of the S Series Superlube
oil passages. The oil pump pumps the oil through
check valves to the three banjo bolts behind the
engine. From there it is injected into the cylinder

intake, port to be mixed with ga.sohn-:._ A notch Stroke Length Control
is cut into the big end of the connecting rod 50 : @
that the gasoline/oil mixture can reach the pin Pump Lover Plungar peint of contact

Plungar Stroke

and bearing.

Qil Passages @

Control Cam Plunger Tip
C ]

Miminum Throttle Opening Maximum Throtthe Opening

Plunger Cam Face @

_h..
Direction of Rotation

When the lowest part of the control cam is
facing the plunger as shown in Fig. 174D, the
plunger tip never touches the control cam and the
cam on the plunger face can ride at point & from
its highest to lowest point - the distance between
the arrows, Accordingly, maximum plunger stroke
occurs at maximum throttle opening.

In Fig. 174C the motorcycle is idling with
the throttle grip fully closed, and the highest part
of the control cam is toward the plunger. When
the plunger moves down, the plunger tip hits the
control cam and stops the plunger before it
reaches the bottom of its cam, thus preventing the
plunger from making a full stroke. At this time
the plunger can only move the distance between
the arrows in Fig, 174C.

Banjo Bali

2) Oil Pump

a. General Construction and Operation

Crankshaft rotational speed is reduced by the
oil pump pinion on the right end of the crankshaft,
meshing with the oil pump gear on the oil pump
ghaft. The other, end of the shaft turns the pump
worm, which meshes with the worm gear teeth cut
into the center portion of the plunger. The
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Qil Fump
A, Beginning of wpztroke |Output)

Pump Shaft
Injet

Forward Pump Chamber

Qutlet to Centar Cyl,

Piston Valve Slesve @ { &
@ _ i
A
R et 3 ' Framg Fellawer ‘EL:' L Inlet Emd Cover
AN 9 o L .. ¥ p
A AL I; &
Plunger Spring B T .
iy
“0" Rings / : Plunger
Groove 15/ — /Gasker
Gasket
Cwtlet to Left Cyl, Pump Body Cam Shaft
B. Baginning of downstrake [Intakel _H/_
Gutlet to Right Cyl, (22 Plunger Warm Gear /" e
Walve Sleeve ] A
W ' |§-‘ |
Piston {-‘ b ’J- A ]
F "W A ! i 13 [ e T
s o Er SR T | T Control Cam
o Eloi®i i o ) - c = —_—
P N AT b T | B
- 5 s " o - R 'f ?‘
o 2 Ly
A___.--"'Sutlgl: End Cover
e . % A A ¥
EM Valve Sleeve Inlet Passage Pump Body i
Rear Pump Chamber
c. Valve Sleeve d. Pump Cycle

The opening and closing of oil inlet and outlet
ports are controlled by the movement of the
plunger follower inside the valve sleeve.

The valve sleeve, which is prevented from
turning by a pin in one side, contains three sets of
two holes, a total of six holes. The two holes in
each set are spaced opposite each other 180" apart
to conform with the plunger operation and com-
plete one cycle for each half rotation.

When the forward notch () in the plunger
follower coincides with the right cylinder outlet
hole@or the left cylinder hole T in the valve, ail
is pumped to that cylinder from the forward
pump chamber. Each of these two eylinders
receives oil every other cycle, or once per plunger
rotation,

When the rear notch (Pycoincides with either of
the two rear holes(J) oil is pumped into the space
) between the valve sleeve and the inside of the
outlet end cover. From space ® the oil travels
around to outlet ® and from there to the center
eylinder, This part of the pump supplies oil to the
center cylinder once every cycle, ie. twice per
plunger rotation, but the capacity of the rear
pump chamber is only half that of the front, so
that each engine cylinder is supplied with the same
amount of oil.

Center hole(D)is aligned with the inlet passage©
and connected to hole(® by a groove cut into the
outer circumference of the valve sleeve. Once
each cycle when the plunger follower notches®
and () coincide with holes (D and(®, oil is drawn
into the two pump chambers®and &

(1) Downstroke

During the plunger upstroke, space (B between
the plunger cam face and the inlet end cover
enlarges, drawing in new oil through the inlet at@)

As the plunger and plunger follower move
toward the camshaft on the downstroke, space(®
grows smaller and three other spaces open: (1)
Void () containing the piston and the plunger
spring enlarges; (2) The piston moving out of the
rear pummp chamber(E) increases the volume of this
space; (3) The plunger follower movesout of the
valve sleeve into the plunger cylinder, but since
the cylinder inside diameter is larger than the
follower outside diameter, a void (the forward
pump chamber) is developed between the follower
and the cylinder wall.

Suction from these expanding spaces, in con-
junction with pressure from the oil at the pump
inlet and the- oil being compressed in space (),
draws oil into the inlet passage©), and moves it in
the direction of the arrows.

0il enters chamber(at point@.

The rear pump chamber(® is supplied via valve
hole(@) (or(E) on the other half rotation), follower
notch(® and hole®into the inside of the follower.

The forward pump chamber ® receives oil
through valve hole® (or @), notch #and hole Q)
cut through to the tip of the follower,

{2) Upstroke

As the plunger starts its upstroke, notch (P
coincides with hole(Dyer its matching hole on the
opposite side; and notch (B coincides with either



hole@or hole(Din the valve sleave,

The plunger starts pushing the plunger follower
back inside the valve sleeve, closing up the forward
pump chamber $4. This forces oil back out
passage (@), and by way of notch®into eitherSor
(Tito the right or left cylinder outlet.

At this same time, the plunger pushes onto the
piston, and the piston entering the rear pump
chamber®, decreases its capacity and forces out
the oil. 0il leaves the chamber via hole () and
flows into space (W) to the engine center cylinder
outlet at{:

0il in chamber @ flows back into the inlet
passage at point (' This oil serves only to
prevent unwanted low pressure areas inside the
pump, and ensure smooth pump operation and ofl
flow.

il Flow Chart
Ouiput Stroke (Upstroke) @

r“'&::"—'_\
G F——
B—8—01.n }—-@—*@—-ﬁ
L@—»ﬂ>

Intake Stroke (Downstroke)

F——0—®—E
@—Q—B—0
o—0—0

3) Check Valves

The check wvalves open when oil pressume
exceeds 0.3 kgfem? (4.3 Ibs/in2) in the direction
of the arrow, and allow oil flow in the one
direction only. When the engine is swopped — and
therefore the oil pump isalso stopped — the check
valves stop oil flow, and any oil that has passed
a check valve is prevented from returning.

Disazzembly of the check valves should be
avoided, if these are reassembled incomectly, oil
will not flow in the correct quantities, if at all,
and the engine will be damaged.

To clean a check valve, use a squirt can filled
with solvent. MNewver use compressed air as this
will distort the wvalve spring and cause the valve
to malfunction.

Check Valve 1]‘

4) Inspection and Adjustment

a. Bleeding the Oil Pump

When the oil pump or oil pipes are removed,
air becomes trapped inside the pipes and obstructs
the flow of nil. See that oil flows from the inlet
pipe before connecting it to the pump. Bleed air
from the outlet pipes by idling the engine {below
2,000 r.p.m. ), and holding the oil pump centrol
lever full open by hand, ie. to maximum plunger
stroke, Keep the engine idling until the air is
completely pumped out. If air bubbles continue
to appear in an outlet pipe, check the oil pipe
inlet and outiet connections oil pipe: connections
to the banjo bolts, and banjo bolt fittings.

<o %
aw ] "ﬁy X

b. Control Lever Adjustment
See the oil pump paragraph, page 15.

¢, il Pump Check

The oil pump is a carefully assembled precision
device, and disassembly should be avoided. To
check oil pump performance, the oil flow rate
should be measured for a gven engine speed.

Detach the check walve from the upper
crankcase, Start the engine and set the speed of
rotation at 2,000 r.p.m. Holding the oil pump
lever full open by hand, measure the amount of oil
pumped from the pump outlet for a single
cylinder. If the amount of ol pumped over a
three-minute peried corresponds o the amount in
the table below, the oil pump is operating
carrectly.
CAUTION: While checking the oil pump, a 20:1
gasolinefoil mixture should be used in place of the
pure gasoline normally used.

Table 20  OQil Pump Output

Madel Cutput/3 minute perind @2 ,000 r.p.m,
51, 52% JOB =128 oz, (320 — 3.7% cc)
52, KH250 A2T = 15002 (3.75 — .43 cc)
53, KH400 A09 = 128 0z (3.21 = 3.79% cc)

*Pumps marked *S1" or “S2-2" on lever.

5) Superlube 0i]

Use any good quality 2 cycle engine oil that
iscrecommended for air-cooled engines.,
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Ordinary motor ofl, transmission oil, ete. are not
acceptable as replacements for the correct oil.
Poor quality oil or the wrong type of cil will

cause engine damape.

15. CARBURETORS

Each carburetor is comprised of a main system
used for gasoline supply during high and medium
speed operation, a pilot system for low speed
operation, a float mechanism for maintaining the
fuel level in the float chamber, and a starler
system to supply a rich fuel mixture for starting.

Carburetor Construction
)

Thrattle Adjuster Cable Adjuster
i = Lock Mut

Mixing I::hambar Top
Throttle Valve Spring

Cabla Adjuster
Spring Seat i : Lock Rut

Needle Clip ™. : .I Plunger Cap
Jet Meedle = Plunger Spring
Throttle Stop Rod P I
e

Throttle Valve
Mounting Clamp H‘"T =
bt

/ Starter Flunger

o

: “"h;lf.h Neidla Jet

3 Float Pin
: Float Valve Seat
Air Seraw |, f Float
_Geskat
Pilot Jet

Main Jet e

Float Walve

1) Construction and Operation

a. Main System

As Fig. 181 shows, the main system consists
of the main jet (1), jet needie (2), needle jet (3),
throttle valve (4), and the air jet (1.

When the throttle valve is more than 1/4 open.
air is taken in principally through the main bore,
flowing beneath the throttle valve, Due to this
air flow, a low pressure area is produced around
the jet needle, and fuel is drawn up through the
main jet through the opening between the needle
jet and jet needle and toward the main bore. Air
coming in through the air jet mixes with the fuel
inside the needle jet and expedites the atomizing
process. When the mixture reaches ihe main bare,
t is combincd with and Further atomized by the
main stream of air, and then drawn into the engine.

Main System

b. Pilot System

Fig. 182 shows the pilot system which includes
the pilot jet (B}, pilot (@), and pilot air screw ar.

When the enginc is idling or runming at low
speed, the throttle valve is almost completely
closed, and the principal air intake is through the
pilot air inlet as controlled by the tapered pilot
air screw. This air mixes with the fuel drawn up
through the pilot jet and is spewed from the pilot
nutlet into the main bore, where it further mixes
with the small current of air flowing there, and is
finally drawn into the engine.

Pilot System




c. Starter System

The purpose of this system is to enable easy
starting when the engine is cold, and replaces the
choke system found on 4 cycle or old style 2
cycle engines,

The engine is started with the throttle fully
closed apd the starter lever pushed completely
down. With the lever pushed, starter plunger (%
is pulled up. Fuel is drawn up through the starter
jet (i by the negative intake pressure, and mixes
with air that comes from the float chamber I§
via the air bleed opening 0D . It is then mixed
with the air from the slarter primary air passage,
and jetted through the hole in the rear of the
throttle valve into the main bore. Here il
supplements the main fuel mixture supply from
the pilot system and is drawn into the engine.

Starter System

d. Float Mechanism

The float (9 , needle vale (3 and valve
seat ({4 make up the float mechanism. whose
purpose is to maintain a constant fuel level in the
float chamber by metering the gasoline from the
fuel tank.

As inthe case of a hand pumped bug spraver,
when the fluid level in the sprayer reservair (o
float chamber) is low, the same amount of
pumping will not yield the same amount of spray
out as when the reservoir is full, Therefore to
retain the same fuel flow rate for a given set of
conditions, the fuel level in the float chamber
must be kept constant.

When the [uel level in the float chamber rises,
the Moat also rises and closes the float walve,
stopping fuel intake from the tank, When the
level dips below normal the float lowers and opens
the float valve more than normal, temporarily
increasing Tuel flow from the tank until the
standard level is regained.

Float Mechanism @

2y Functional Parts

a. Thratile Yalve

The throttle valve controls the rate of engine
air intake by moving up and down inside the main
hore. Al small throttle openings air flow control
is performed chiefly by the cutaway in the valve,
and by controlling air flow, the negative pressure
over the needle valve iz regulated, in tum
governing fuel intake.

The throttle valves are numbered 1.0, 1.5, 2.0,
egtc., according to the size of the cutaway, the
higher the number, the leaner the gasoline/air
mix fure.

Throttle Valve :
r .

Cutaway
|

b. Air Jet
The air jet measures the air sent to the needle
jet for mixing.

MOTE: The air jet, which is driven into the
carburetor body, cannot be removed withowt
damaging the carburetor, and is therefore not a
replaceable part.

c. Main Jet

The fuel necessary for making the proper
mixture is measured by the main jet, and as the
throttle opening grows larger, has a great
influence on mixture ratio.

The number stamped on the jet indicates the
amount of fuel in cc’s that passs through the jet
in one minute under a given set of conditions.
Since the numbers vary with the type of jet, the
table shows equivalent jets for the three types
used on various models.
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d. Jet Meedle

The jet needle has 5 grooves for adjustment cut
in the upper portion, and is tapered from approxi-
mately the middie of the needle to the lower end.
The top is fixed to the center of the throttle valve
by the needle clip, and the tapered end extends
into the needle jet. Fuel flows through the space
between the needle jet and jet needle, which space
is unvarying until the throttle reaches the 1/4
open point. At this time the tapered portion of
the needle begins to move out of the jet and affect
fuel flow as the opening enlarges, It follows that
taper wear, and the position of the needle clip in
the grooves also affect fuel flow rate. 1IF the
needle clip is changed from the standard position
to a lower groove, the needle taper starts coming
out of the jet sooner, resulting in 2 richer mixture;
moving the clip higher produces a leaner mixture.

Each jet needle is designated with a number/
letter code, the meaning of which is explained
below. Except for the last number (3" in this
example), this code is stamped on the needle
directly below the 5 grooves.

Example: 3GL3-3
Jat Meedle @
1
T 2
| 3
1 4
5
Groove

(1) The first number indicates the length of
dimension “a”. The 5 in the example stands for
s0mm and over, but under 60mm. A four
would mean from 40 up to 50 mm and so on.

(2) Each needle is tapered in two steps. The
first letter indicates the angle of the upper taper #;
the next letter shows the angle of taper «r, the
lower taper. The letter A = 015, and ®ach
successive letter is for an angle 15 minutes greater.
By calculating for the example, then, G= 1'4s",
and L = 300"

{3} This is the manufacturer lot number (Lot
No. 3, in this case), and will vary with the
individual needle.

(4) The last number (the second 3 in this
example) is not stamped on the needle. This is
the number of the standard groove in which the
needle ¢lip is fixed for that particular model. A 3
shows that the standard setting is in the third, or

middle, groove.

Jet Meedle

b
-3 :!
i A B
A=
1

g, Meedle Jet

As explained earlier, the needle jet works in
conjunction with the jet needle to regulate fuel
flow rate,

In the side of the needle jet, there is an air
bleed opening which brings in air measured by the
ait jet. This air initiates the mixing and atornizing
process inside the needle jet, and mixing is
augmented by a projection at the needle jet
outlet, called the primary choke.

The letter number code stamped on the jet
indicates jet inside diameter. A “0.2" code, for
example, means the inside diarmeter of the needle

jet is 2.61 mm.
(8

Meedle Jet

Frimary Choke

-

]

L A

%



Table 22 Needle Jet Inside Diameter

L 1 2 3 9
N [2.550(2.555(2.560|2.565| - | 2595
0 [2600]|2.605(2.610|2.615| — | 2645
P |2650]2.655]2.660{2.665] - | 2.695
O |2.700(2.705] 271002715 = | 2.745
f. Pilot Jet

From idling to low speeds, the fuel supply is
measured out chiefly by the pilot jet. In the sides
of the pilot jet, there are several air bleed openings
which serve the same purpose as the air bleed in
the needle jet, that is, to reduce the fuel to mist.

The number stamped on the jet is an indication
of the amount of fuel in cc's which passes through
the jet during a one minute interval under a given
set of conditions.

g. Pilot Air Screw

This air screw controls the mixture [rom
idling to low speeds. The tapered tip of the air
screw projects into the air passage leading to the
pilot jet air bleeds, and by turning the screw in or
out, the crosssectional area of the air passage is
varied, in turn varying the pilot jet air supply and
changing the mix ture ratio,

3) Troubles - Adjustment

When the gasolinefair mixture from the carbu-
retor i3 incorrect, a rough estimate ol possible
carburetor failure can be limited to the clogging of
some air or fuel passage, wear of parts, or the

wrong float level.
First ascertain whether the mixture is too rich

or lean, then use the throttle grip and determine
at what degree of throttle valve opening the
malfunction is apparent.

Threttle Opening

0=1/4

3/8-3/4

Mixture too rich

Runs rough. Misses.

Heavy exhaust.

Engine runs worse after warming up.
Spark plugs fouled with casbon.
Runs better without air cleaner.

Mixture too lean

Engine overheats.

Runs better with the starter pushed.
Spark plug electrodes bum away.
Fluctuations in engine speed.

Mo power,

2. 0 — 1/4 Throttle Opening

At this throttle opening, the fuel measured by
the pilot jet (A) mixes with air adjusted by pilot
air screw (B), producing a rich mixture outpul
from pilot outlet {C). This rich mixture is then
further blended with the small air flow in the main
air flow in the main bore and fed into the engne.
This pilot system is generally called the “slow
systermn”.

Pilot jet (A} is of a fixed size, and overall
mixture strength is varied by increasing or
decreasing air intake with the air screw {B)L
Therefore the most important point is to achieve
correct air screw adjustment.

Throttle Opening 0—1/4
roTie @'

Filot Qutilat C

-

Pilot Air
Screw B i

Pilot JetA

@

Full open: afb=1 Full closed: a/k=0
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If the mixture is too rich, causes of this trouble
might be clogging of the pilot air intake, or of the
pilat jet air passage or air bleed opening. Possible
causes of a lean mixture might be obstruction of
the pilot-jet or jet outlet. Other possible failures
are included in the following table.

Too rich

Filot jet mounting loose,

Starter Jever is not completely retumed.

Start lever retumed but starter plugner
not fully closed.

Too lean

Throttle valve has wom and developed
play.

Carburetor mounting is loose, allowing
alr to Jeak in.

In the case of passage or jet ¢logging, clean the
affected parts with pure gasoline and blow them
put with compressed air. Under no circumstances
should wire or other hard objects be used [or
cleaning. MNever use compressed air to clean an
assembled carburetor as this can damage the float
and cause a rich fuel mix ture.

b. 1/4 — 3(8 Throttle Opening

At this opening both the slow and main systems
are being utilized. The slow system, ie. pilot
system, is as explained in the previous paragraph.
In the main system, fuel is drawn up through the
clearance between the jet needle (E) and the
needle jet (F), the rate of flow being decided by
the throttle valve cutaway (G) and the jet/needle
cleatance, Since fuel intake is from two systems
at this throttle opening, both systems must be
investigated for the source of any trouble, Check
the slow system as already explained.

Throttle Opening 1/4 — 3/8 @

%

Dirt collecting in the main jet (H), or in the
needle jet would block the fuel flow and cause a
lean mixture. Sources of trouble resulting in a
rich mixture might be a blocked air passage, air
jet (1), or the air bleed opening of needle jet (F),
or an abnormally large needle jetfjet needle
clearance due to needle jet wear; or aloose needle
jet (F) or main jet (H). If a blocked passage or
jet is found to be the source of trouble, remaove
the obstruction in the same manner as explained
in paragraph “a”. If jet needle wear is indicated,
replacement of the needle is the best remedy,
although changing the proove position of the
needle clip may serve as a temporary expedient.

c. 3/8 — 3/4 Throttle Opening

At 1/4 to 3/3 throttle opening the main and
slow systems topether regulated fuel flow.

At 3/8 to 3[4 opening, however, flow rate is
determined almost completely by the main system.

Fuel is drawn up through the main jet (H) and
mixed inside the needle jet (F) with air from the
air jet (). This rich mixture passes up between
the needle jet and the tapered portion of the jet
needle into the main bore.

Throtile Opening 3/8 — 3/4 @

o ]
o i
T

5

Minctu re

Among possible causes of faulty functioning
would be obstruction or loose mounting of the
main jet or needle jet, clogging of the air jet or
needle jet, and jet needle wear.

d. 3/4 — Full Throttle

In paragraphs “b" and “c”, fuel flow was
governed by the jet necedlefneedle jet (E/F)
opening, but when throttle valve (G) is close to
fully open, the jet needle is also pulled up high and
the needlefjet clearance (R) becomes larger than
the cross-sectional area (X) of the main jet (H)
opening, and consequently fuel [low is controlled
only by the main jet.



Throttle Opening 3/84 = Full @

]

As in paragraph “c”, any trouble might be due
to clogging or loose mounting of the main jet, or
blocking of the air jet, air passages, or needle jet.
If after ascertaining the absence of clogging or
loose mounting, the carburetor still does not
function properly, the main jet must be adjusted
by replacement. It should be kept in mind that
the main jet is used during lower speeds as well as
at open throttla, so there are limits to the amount
of adjustment that can be made.

With the reversible type jet, the standard jet
can be varied *2.5 at a time. To make the mixture
leaner use the next lower numbered jet; the next
higher numbered jet will produce a richer mixture.

e, Float Mechanism

The fuel level is govemned by the projection of
the float, 50 the most important point is correct
float adjustment. Dirt between the needle valve
and seat preventing valve closing, wear or damage
in the needle valve area, float puncture, ete.
may cause overflowing. On the other hand, if the
needle sticks to the seat, no fuel will flow into
the float chamber.

Turn the fuel tap off, and remove the car-
buretor from the intake manifold with the fuel
hose left in place. Remove the float bowl, and
install the fuel level measurement device (special

tool) in its place.

Meedle and Seat @

Fuel Fual

@ MNeedle Valve @

Good Bad

Keeping the carburetor vertical, hold the plastic
tube against the carburetor body, turn on the fuel
lap, and read the fuel level. The fuel level in the
hase should come up to 0.12~0.20in. (3~5 mm)
below the edge of the carburetor body. If the
fuel level is incorrect, remove the special tool and
the float (pull out the pivot pin to drop out the
float, and catch the needle as it fulls). Bend the
tang on the float a very slight amount to change
the fuel level. Bending it wp closes the valve
sooner and lowers the fuel level; bending it drwn
raises the fuel fevel,

Fuel Level Measurament @'ﬂl

e
1/8"~3/16"




Float Level Adjustment @

Tang B

Table 23  Carburetor Specifications

i o Main | Needle | IJet Filot | Cut- | Air Fuel Level ID.
Jet* Tet MNaedie Jet away Sorew mm {in.) Mark
s1 vM2sC | 75 0-0/4 4EJE-3 | 20 2.0 g 517062_) e
S1A,S1B | VM225C 15 0-2/4 4E9-3 | 17.5 | 2.5 1 ;‘j't“ (1;;52_91_14] 51-U
SIC, 45| vM22sC | 75 | o8 | 4ED-3 | 20 i | HENIEN IS o | arEe
KH250-B1 | VM22SC | 67.5 | 0-24 | 4E9-3 | 20 i e AT
52,824 | VM24sC | 85 | ©-2/4 | 4EM-3 | 25 g SRR s [ B2
$3,S3A VM26SC | 85 0-2/4 4E14.3 | 225 | 20 U ?f e oy |83
KH400-A3 | VM26SC | 775 | O-6/4 4EJ4-3 | 20 2.5 g ot {zfﬂ‘jzf ey |1 A

*Reverse type.

IV. Frame

1. FRAME

1} Construction pressed steel frame. In the S and KH Series
Two types of frames are generally used in machines, a rigid, light-weight double cradle

motoreyele manufacture, the pipe frame and the pipe frame is used.

Frame




Swing Arm @

Pivot Shaft

Short Sleeve
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2. SWING ARM Remove right mufflers and then the rear shock
1) Construction absorbers.

The swing arm works together with the rear
shock absorbers as a buffer device. The front of
the swing arm is attached to the frame by the
pivat shaft, and the rear part through the shock
gbsorber, moving up and down with the pivot
shaft as a reference.

2) Disassembly

First the rear wheel and coupling must be
disassernbled. For disassembly procedure see
page 61 or 62.

First remove the left muffler since the chain
cover screws are difficull 1o loosen otherwise, then

Votiicne s ehata s Take off the lock nut, pull out the pivot shaft

and remove the swing arm.




Remove the short sleeves by inserting a rod or
starting punch into the pivot shaft and hammering
it lightly.

The long slesve comes out easily after either
short deeve is removed.

Remove the bushing from the swing arm only
if it requires replacement, since it cannot be
reused once removed.

Swing Arm

®© ©@® CBI) @

—_— . 5
N
Tl z e R e e |
l II;“ lr-‘ ‘\II \II b 1
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|I | 1 I|
1. Pivot Shaft 4, Sleeve 1. Cap
2. O Ring 5. Bushing
g4, Collar 6. Self Lock Mut

3) Overhaul

2. Sleeve and Bushing

The swing arm pivot point is continually
moving due to vibration from the road, and this
causes sleeve and bushing wear and works the
nut loose. Inspect these parts for looseness or
excessive wear, and replace any out of tolerance.
Be especially attentive to wear of the bushing on
the chain side, as this bushing wears more than
the other. Play in either bushing will cause wheel
vibration.

b. Pivot Shaft
Measure pivot shaft runout with a dial gauge.

Table 25 Pivot Shaft Runout

Standard Service Limit

Under .004™ (.1 mm) 0,008 in. (0.2 mm)

Table 24  Sleeve, Bushing Wear
Model |Standard Service Limit
Slesve All JBE53 ~ . B66] in. B641 in.
Outer dia. (21979 ~22,000 mm} |(21.95 mm}
§1, |.B712~8719in. _BEO7 in.
Bushing KH250|(22.128 ~22.171 mm)|(22.37 mm)
Inner dia. 51,53,].8673 ~ RE686 in. STED in.
KH400 | (22,030 ~22.063 mm) |{22.30 mm)
51, 0051 ~,0076 in, M165 in.
Slgeve/Bushing | KH250((0.128 ~0.192 mm} (042 mm)
Clearance §2, 53,(.0012 ~.0033 in, 0139 in.
KHA400| (0,030 ~0.084 mm) (035 mm)

|
i

s

l Dial Gauge

c. Swing Arm Warp

Swing arm warp or bending will causz the front
and rear wheels to go out of alignment, resulting
in steering difficulty and handlebar oscillation.
If the swing arm is warped, replace it.

4) Assembly

Assembly is in the reverse order of disassembly.

Caution:
1. Use a good guality grease on the sleeve
when inserting it, to prevent seizure from over-

heating.




2. Pivot shaft lock nut torque is 43 — 72
ft-lbs (6.0 — 10.0 kg-M).

-

Tire Construction @

3. WHEELS

A rib pattern resists side slippage, and is usually
used on the front tire. A tire withablock pattern
tread has greater friction with the road surface
and is therefore employed chielly on the rear to

1) Construction

a. Wheel Construction
The wheel cansists of the tire, rim, spokes tube,

and huh. improve braking and accelération efficiency.
. The crown of the tire is the normal riding
Wheel Construction @ surface; the shoulder portion holds the road

during tums; the side walls absorb much of the
shock from the road surface, and the bead holds
the tire in the rim,

Oil Seal Front Tire

Tire Cross Section @

Bearing Spacer

b. Tire Construction
Below is a cross-sectional diagram of a tire.

Depending on the use of the tire, various tread
patterns are used.

Table 26 Tiras
Model Tire Size Air Size
Framnt Rear Front Rear
51, 514, S1B 3,008 — 18 4PR 3,255 - 18 4PR 24 psd (1.7 kglem?) 31 psi (2.2 kglem?)

KH400-A3

52, 524 3,005 — 18 4PR | 1.505— 1B 4PR 24 ps (1.7 kglem?) 31 psi (2.2 kglem?)
S1C, 83, S3A 3,255 |8 4PR | 3.505— 18 4PR 24 psi (1.7 kg/em?) 31 psi (2.2 kgfem?)
KH250-B1

KH250-A5 325518 4PR | 3.505-18 4PR 25 psi (1.75 Fafem?) 28 psi (2.0 kglem?)




The tire size marking shows tire dimensions in d. Spokes

inches. For example a 3.00—18 tire has an The spokes connect the rim and the hub, and
overall width of 3.00 inches, and fits on an 18 being fixed to the hub at an angle, are able to
inch rim, ie. its inside diameter is 18 inches. An support the vehicle and load force under any
“g" after the width number indicates a tire for conditions. Figure 206 shows the force applied
high speed use. to the spokes: Spokes A support the standing

weight of the vehicle and receive the force of road
B e { shocks; spokes B work during acceleration and
Tire Size @ normal forward movement; spokes C receive their

heaviest load during braking,

Width e. Wheel Balance

Inertia of the wheel increases as the square of
the angular speed of the wheel, which means that
the faster the whee] turns, the more that even a
gmall difference of weight around the wheel will
affect stability. To maintain wheel stability and
prevent vibration at high speeds, wheel halancing

o weights are fixed to the outer end of the spokes.
;
a ;
2 2} Disassembly
= L_j'_f“ a. Front Wheel (on drum brake models)
A Femove the {ront brake cable.
Tire

c. Rim

The outside edge of the rim is curved toward
the center so that the tire bead will catch on it,
staying in place by outward tension from the tire
air pressure. Since this type of tire does not Keep
the tube from sitling against the rim, a rim band
is provided to guard the tube from damage.

Table 27 Wheels

Model Rim Size _ Spoke Size
Front Rear Front Raar

51 1.85B x 18W 2158 x 18W 9 (3.5 mm®) 9 (3.5 mm¥) 7]
82 1.604 x 18W 2158 x 18W 9 (3.5 mm®) 9B (3.5 —4.0 mm®)
514,518 1.60A x 18W 2,158 x 18W 08 (3.5 —4.0 mm®) 9-8(3.5—4.0 mm®)
f&?ﬁ-ﬁﬂ‘ﬁj 1.E5B x 18W 1.B5B x 18W (3.5 mm¢"] 0% (3.5—4.0 mméy
82A, 53
534, :
KH250-B1 L.BSE x 18W 1.55B x 1BW 9—8 (3.5 —4.0 mmP) 98 (3.5 4.0 mm®)
KH400-A3

Spoke Force e Direction of Rotation

@b
Ql'& ’ ‘ '
@



Remove the inner cable bolt and pull the speed-
ometer cable from the brake panel,

Remove the front axle bolt,

PFlace a stand under the engine Lo raise the
front wheel off the ground. Pull out the axle, and
remove the wheel and brake panel as an assembly,

b. Rear Wheel ("72~"73 models)
Refer to page 104 first for removal of right

mu fflers,
Remove the rear brake cable.

To make reassembly easy, loosen the chain
adjuster lock nut and back off the adjuster screw
2 or 3 turmns.

Pull out the cotter pin and take out the axle.
The right chain adjuster collar will come off at
the same time,




The coupling is separate from the wheel and d, Coupling

drum, so when removing the wheel it is not Remove the master link clip from the master

necessary to remove the coupling link with pliers. Take out the master link and
remove the chain.

c. Rear Wheel (from '73 madels) Remove the sleeve nut, and take off the coupling

Loosen L!1c ﬁhaill'l l:zu-:il rear mointing bolt, Pu:t as assembled with the rear sprocket, and take off
out the cotter pin and loosen the axle nut, Pull the left chain adjuster.

out the cotter pin and disconnect the torgue link
from its mounting.

e. Tube and Tire Removal, Mounting
Take out the valve core and let out all the air,

Disconnect the brake cable from the cam lever. and remove the tube valve nut.

Fully loosen both chain adjusters. Remove their Stand on the side of the tire opposite the
bolts and take out the chain adjuster stoppers. valve stem and push the bead to the center of
Push the wheel forward to slip the chain off the the rim to give the tire play. Use tire irons to pry

sprocket, and then pull off the wheel. the tire off the rim, starting at the valve,




Remove the tube.

NOTE:

1. When removing the tube, spread cardboard
or tags on the ground te prevent hub or rim
damage and to keep dirt from petting into the
bearings.

2, Lay the wheel with the drum side down fo
make it more stable and easy to work with,

3. It is only necessary lo pry one side of the
tire off the rim to remove the tube,

When mounting the tire/tube, first push the
twbe valve through the valve opening and hold
it in place by turning its nut down two or three
turns. Put a small amount of air in the tube to
straighten it out and pry the tire back onto the
rim in the reverse order of unmounting, starting at
the side opposite the valve.

NOTE: If the valve stem nut is put on tightly at
first, the tube may get pinched between the tire
and rim when the tire is mounted,

After the tire is completely mounted on
the rim, put air in a Little at a time, stopping
every s0 often and hitting the tire to make sure
the tube does not get caught between the tire and

rim. Tighten the valve nut.

3) Inspection

a, Tire
For running stability and long tire life, tires
should be chosen to match their use and riding

conditions, and tire air pressure set to the comect
level. If tire pressure is too high the center of the
tire will wear excessively, the tire will get damaged
easily, it may slip on the road, and every small
irregularity in the road surface will be transmitted
to the rider. If tire pressure is too low the sides of
the tire crown will wear Badly, the cord may be
damaged and the tire may crack, Steering will be
difficult, gas mileage will drop, and the tire ‘may
dip on the rim and damage the tube (for those
models without the bead protector).

(1} Wear

A worn tire is very dangerous in that it will
slip easily during sudden braking or on curves,
and becomes punctured easily, Judge tire wear by
the depth and condition of the tread at the center
of the tire.

(2) Cuts

Even small cuts in the tire can cause a blowout
if they are deep. Wash the tire and check it for
cuts, at the same time removing any stones or
other foreign objects imbedded in the tire surface.
If there are any deep cuts in the tire, it should
be replaced.

b. Front and Rear Axles

A bent axle will cause whee! vibration and
unstable handling. Check axle runout with a dial
gauge, [f runout is over 028" (0.7 mm} and
cannot be corrected to within this tolerance,
replace the axle. A new axle hasunder .0DE™ (0.2
) TUnout,

b

c. Spokes, Rim Warp

Check that all spokes are tightened evenly.
Generally loose or unevenly tightened spokes will
not only hasten spoke and spoke nipple wear, but

will cause the rim to warp and spokes to break.
Conversely, a certain degree of rim warp can be
corrected by tightening the spokes properly. As
illustrated, spin the wheel and check runout with
a dial pauge, If runout exceeds the service limit
and is not correctable, replace the rim. Also
replace any bent spokes.



Table 28 Rim Runout

Standard Service Limit
Axial under (M in, {1 mm) A2in, (3 mm)
Radial under (M in, {1 mm) 08in. (2 mm)

d. Wheel Balanee

Wheels out of balance will vibrate and cause
handlebar oscillation. The balance is checked
with the wheel mounted, and in the case of the
rear wheel, with the chain removed. Spin the
wheel lightly and see if it will stop in any
position of its own accord. If it will not, attach
a balance weight to the lightest side and spin the
wheel again. Repeat the process as necessary until
the difference between the lightest and heaviest
side is less than 1/3 ounce (10 grams). Then
attach the weights firmly with pliers. Balance
weights are available in 10, 20 and 30 gm. sizes
(1/3, 2/3 and 1 oz.).

Table 29 Front Hub

4) Assembly
Assernbly is in the reverse order of disaszembly.

MNOTE:

1. When mounting the rear wheel, align the
wheels and adjust the chain at the same time with
the chain adjusters. Wheel alignment is accom-
plished by making the right and left chain adjuster
marks coincide with the alipnment marks on the
swing arm. (See page 98)

2, Be sure the torque link is firmly fastened to
the brake panel.

3, Tightening torque for the front axle is 51 -
65 ftlbs (7.0 — 9.0 ke-M), and tightening torque
for the rear axle is 72 — 101 ft-Ibs (10— 14 keg-M).

d, Ensure that the brakes are adjusted properly
as outlined in the next section.

5. Ensure that the spokes are tightened with
17 — 35 in-lbs (0.2 — 0.4 kg-M) of torque.

4. HUBS - BRAKES - SPROCKET,

1) Construction

a. Front Hub

The front hub includes the brake drum and
brake mechanism — the brake panel, brake shoes,
ele. A bearing is pressed into either side of the
brake drum, and on the inner surface of the drum
is cast a steel sleeve, which serves as the braking
surface for the brake shoes. The speedometer gear
and pinion are mounted on the inside of the brake
panel, and these transmit the rotation of the front
wheel to the speedometer via the speedometer
cable.

Model Bearing Grease Seal

Hub Left Hub Right Gear Box Hub Left Hub Right
51,514, 518,
S1C, KH250-A5 #3022 #5302 WOC556807 WTC254208
52, 834
53,583A #6302 #3012 01324806 e WTC254208
KH250-B1
KHA00-A3 H#r203 #5203 PIA304208 iy PIAZ54008




Front Hub Mechanism

Front Brake Drum Assembly




b. Kear Hub

The rear hub consists of the brake drum; rear
brake mechanism — brake panel, brake shoes; the
sprocket which receives engine power and tirns
the rear wheel: and the coupling. The brake panel
is mounted on the right side of the brake drum,

Table 30  Rear Hub-

and the coupling on the left side. The rear brake
drum, which is of the same construction as the
frant drum, fits against the coupling separated by
rubber shock dampers that buffer torque changes.

A bearing and oil seal are pressed into the
coupling, and the sprocket is bolted against it.

Bearing Grease Seal
Model - =
Coupling Hulb Left Hub Right Coupling

S81,51A,81B,51C : 5

: . . z 205 205E WTC155207
$2,524,53,53A #6205 #4520 #5205 035
KH230-A5
KH250-B1 #5205 #5303 #FHINIL WIC355207
KH400-A3

Rear Hub Mechanism

Rear Brake Drum Assembly

Coupling

Brake Shoe

Bearing



c. Brake Mechanism

The brake mechanism consists of the brake
lever or brake pedal, the brake panel assembly,
and the brake drum. The brake panel assembly
comprises the cam lever, cam shaft (two levers
and shaft for the front brake), brake shoes, brake
shoe springs, and the brake panel jtself.

Both the front and rear brakes are the
expansion type; the front two leading shoe, and
the rear leading trailing.

(13 Two leading shoe (front brake)
. The two brake shoes fit symmetrically against
the two cams as illustrated. When the brake lever
is pulled, the two cams are tumned simultaneously
by the cam lever via the brake cable and lever
link, and the cams push the brake shoes against
the inside surface of the brake drum. The friction
of the shoe against the drum slows down the
rotation of the wheel. Since both shoes expand
in the direction of wheel rotation this braking
method is called the two leading shoe type, and
has about one and a hall times the braking
capacity of the leading trailing type.

Front Brake
Direction of Ratation

Camshaft

Leading Shoa

Brake System

Brake Lamp Switch

Brake Pangl

(2) Leading trailing (rear brake)

When the pedal is stepped on, the brake cable
pulls the cam lever, which turns the cam shaft
that forces the shoes to expand against the drum.
At this time one shoe (trailing shoe), expands
in direction B opposite drum rotation, and the
other shoe (leading shoe) expandsin direction A,
the direction of drum rotation,

#

Rear Brake @

Direction of Fotation

2) Disassembly

a. Bearing and Oil Seals

Each bearing can be removed together with its
oil seal (if applicable). Remove the first bearing
by hitting the bearing spacer to knock it out.
Remove the remaining bearing by setting a rod
oOr starting punch to its inner side and knocking
it out. To avoid damage to the surface against

@




which the bearing sits, tap the bearing evenly
around its circumference.

b. Brake Shoes

If the front or rear brake panel is removed, the
shoes, cam, cam lever, etc. come out with it. To
take the shoes off the front panel, pull up one
side first, at right angles to the brake panel. With
the rear brakes, pull both shoes straight up off the
pivot studs and remove them together. The linings
are bonded to the shoe and cannot be removed.

c. Rear Sprocket

(1) Remove the rear wheel.

(?) Take the coupling off the wheel,

(3) Straighten the lock washers and unbolt
the sprocket.

3) Overhaul

a. Brake Drum

After long use, the inner surface of the brake
drum wears down from friction with the brake
shoes. Measure the inside diameter of the drum
and replace it if it is worn out of tolerance.

Table 31 Drum Inside Diamater
{Front and Rear]®

Standard Service Limit
7087 = 7.094 in. T.116 in,
{180.0 — 180.2 mm} {180.75 mm)}

*  Same values apply to all drum-type brake,

b. Brake Linings

Measure the thickness of the brake linings and
replace them if they are worn down to less than
the service limit. If the linings are wom unevenly,
correct the high spots with emery cloth. With a
wire brush, remove any foreign particlesimbedded
in the lining surface,

Brake Lining Measurement @

Table 32  Lining Thickness (Front and Rear}*

Standard Service Limit
0.20 in. 0.08 in.
{5 mm) (2 mm)

* Zame values apply to all drum-ty pe brake.



¢. Brake Shoe Springs

Check the free length of the brake shoe springs
with wernier calipers. [f the springs are stretched
out of tolerance they will not return the shoes
properly, causing them to continually drag on
the drum., Replace the springs if they are
excessively stretched.

0

Table 33  Spring Length*

Standard Service Limit
Front Rear Front Rear
1.85in, 2,20 im, 1.97 im. 232in,
L {47 mm} {56 mm) {50 mm) (59 mm)

* Same values apply (o all drum-type brake,

d. Brake Cam Shaft Play

As the cam shaft and cam shaft hole wear, play
develops, the brake shoes are not expanded
effectively, and positive braking action is not
ensured. Measure the diameter of the cam shaf't
and the inside diameter of the cam shaft hole in
the brake panel. If clearance is excessive, replace
the cam shaft and brake panel as a set.

. Bearings

Excessive bearing clearance or damage will
cause wheel vibration and bearing noise. Clean
the bearing with pasoline and check that there is
no rust on the race or balls; ascertain that
clearance is not excessive; oil the bearing and
spin it to check that it turns smoothly,
f. Qil Seals

Az Fig. 241 shows, the oil seal is construbted
from a metal ring, spring and packing. The main
lip of the seal prevents the lubrication grease from
leaking out from inside the hub, and the auxilliary
lip keeps dirt and water [from contarminating the
grease and damaging the bearing,

(I) Replace the oil seal if the lips are
misshapen or otherwise damaged.

(2) If the seal lips have hardened and
developed clearance, dust will be allowed to reach
the bearing. If the lips have hardened, or
deteriorated and changed in color, replace the seal.

(3) If the metal ring is mishapen or cut,
replace the seal,

Oil Seal @

Secondary Lip
= 2
[
Spring Main Lip

g. Shock Dampers

Inspect the shock damper rubber and replace
it if it is shrunken or cracked. If the rubber is
shrunken, a gap is formed between the damper
and brake drum; when power is transmitted to the
rear wheel it is received with ajolt due to the gap,
and thus buffering action is lost,

Table 34  Brake Cam Shaft Clearance®

Measurement Standard

Maximum

0.5906 in.—0.5916 in.

Shaft hile dia. (15.000—15.027 mm)

QL6004 in. (15.25 mm)

: ; 05889 in, —0.5899 in.
Cam shaft dia. (14.957 — 14,984 mm)

0.5807 in. (14.75 mm}

0.0008 in.—0,0028 in.
{0.02-0.07 mm)

Clearance l

0.0197 in, {0.50 mm)

*Same values apply to all drum-type brake.



h. Rear Sprocket

Worn sprocket teeth will cause the chain to slip
off under power, or break. Measure the sprocket
diameter at the base of the teeth and if it is worn
out of tolerance, replace the sprocket together
with the chain.
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4) Assembly
Assembly is the reverse of disassembly,

NOTE:

1. When assembling the brake cam lever 1o the
camn shaft, mount it so that when the brakes first
start to take effect the brake cable will be at about
right angles to the cam lever.

Brake Lever Adjustment @

2. When pressing the bearings and oil seals into
the brake drums, usc a press or other means to
ensure that the bearings/seals are at right angles
to the drum hole, and therefore with the axle.

Table 35 Rear Sprocket Diameter

3. After cleaning the brake drum replenish the
grease at the bearing, oil seal, front panel speed-
ometer pinion gear, and any other surfaces where
friction must be reduced. Do not allow grease
on the brake linings or drum braking surface as
this will prevent the brakes from holding and
make driving dangerous, If any grease should get
on these parts, clean it off thoroughly with
gasoline or an oil-free solvent.

3 Adjustment

a, Rear Brake

Adjust the rear brake with the adjuster nut on
the brake panecl sc that the brake starts to take
effect after 3/4 — 1 1/4 inch {20—30 mm) of brake
pedal travel, At this time also set the rear brake
lamp to light after 5/8 — 3/4 inch {15 - 20 mm) —
depending on the brake adjustment — of pedal
movement, using the adjusting nut on.the switch
body. Do not turn the switch body as the wires
may break off.

- [¥a. at base of teeth
Model Ho'f Teeth Standard Lirnit
81, KH250 48 916 0in. (232.6 mm) 9.07 in. (230.5 mm)
52 43 B.161n. (207.3 mm) 8.09 in. (2055 mm )
53, KH400 41 7.76i0n. (197.2 mm) 7.700n.(195.5 mm)
*37 *BA7 in. (1770 mm) *6.91 in. (175.5 mm)

*European mo del



b. Front Brake

The two leading shoe type front brake must be
adjusted so that both shoes contact the drum at
the same time. When the brake cam, brake shoes
or related parts are replaced, the brake should be
completely readjusted according to the following
procedure  to avoid uneven shoe contact and
realize good braking performance.

(1} Brake cam levers

Align the first cam lever with the serrations in
the cam shaft, and mount it so that it is at a 90°
angle to the brake cable when the brake first starts
to take effect. Install the sccond cam lever on its
camn shaft parallel to the first lever,

(2) Second cam play

(i) With the connecting link free (so that it
turns easily with the touch of a finger), turn the
rod with an 8 mm wrench about one turn in
direction A. This results in the second cam lever
being pushed in direction B, the direction oppaosite
in which it moves when the brake is applied.
This procedure backs off the second brake shoe so
that it will not operate when the first shoe is
adjusted in paragraph (3).

{(iify The second cam is now in the position
shown in Fig. 256,  Measurement *‘a" is the
second cam's play, this amount being sufficient to
avert second shoe contact with the drum when the

front brake is operated.

Second Cam play @

Sacond Cam

First Thes

(3) First brake shoe

Raise the front wheel off the ground and spin
it lightly. Tighten the brake cable adjuster nut on
the first cam lever side to the point where the
first shoe starts touching the drum and there is a
glight drap on the wheel.

{4) Second brake shoe
Spin the front wheel and turn the connecting
rod in direction C until the second brake shoe just



starts dragging on the drum. Fix the rod securely
in this position with the lock nut.

(5) Brake lever play

Use the brake panel cable adjuster to set brake
lever play at 1/4 — 3/8 inch (7—10 mm) measured
as shown in the illustration at the point where
the brake first starts to take effect, Fine
adjustment can be made with the adjuster on the
handlebar.

Since the front brake lamp switeh is contained
inside the brake cable, it requires no adjustment.

5. FRONT WHEEL (on Disc Brake
Models), DISC BRAKE, BRAKE
LINING WEAR INDICATOR

1) Front Wheel

a. Front Wheel Disassembly

Removal:

(i) Disconnect the lower end of the speedometer
cable with pliers.

(i) Remove the axle clamps and use ajack under
the engine so the wheel can be dripped out.

Installation notes:

1. Using 11.5 — 16 ft-lbs (1.6 — 2.2 kg-M) torque,
first tighten the front axle clamp nut and then
the rear nut for each side, so that there will be
a gap at the rear after tightening.

The axle clamp has a front and rear. I il s
installed backward, the gap at the rear will be
Uneven,

4

Turmn the front wheel while inserting the speed-
ometer cable so that the tongue of the speed-
ometer drive shaft will seat in the groove in the
end of the cable,

b. Front Hub

Disassembly:

(i) Hold the gear box (1) stationary and unscrew
the axle 99. If the axle is held stationary
instead, the speedometer gear will be damaged.

(ii) Take off the wheel cap G0 and collar 1.

(iii) From the left side of the wheel, tap evenly
around the inner race of the right bearing &
and knock it out. :

(iv) Remove the distance collar (8).

(v) Remove the oil seal ).

(vi) Take out the retaining ring (7}, and from the
right side of the wheel, tap evenly around
the inner race of the left bearing § and knock
1t oud.

Assembly notes:

1. Replace the oil seal with a new one, and use
a special purpose tool for ol sed and bearing
installation.



3. Hold the gear box stationary and screw in the
b i axle., Don’t hold the axle instead; otherwise,
v\% : i Specil Toal the speedometer gear drive will be damaged.
e, o 57001138 -
¢, Front Brake Lever Adjusiment

The front brake itself is adjusted automatically
during use, and if it needs additional adjustment,
parts are probably excessively worn or defective.

Play in the brake lever can be adjusted out to
keep the lever from vibrating, but a small amount
of play must be left in to ensure a full braking
stroke.

To adjust lever play, loosen the lock nut, turm
the adjusting bolt a fraction of a turn so that the
lever has less than 2/, inch (5 mm) play, and
tighten the lock nut.

Front Hub

*76 model
23
I/

g
"’1‘

14
i3

1. Dum 7. Retzining Ring 13. Speedometer Cable Bushing 19. Axle
2. Wheel Cap 8. il Seal 14, Washer 20, Wheel Cap
3, Screws 9. Bolts 15, Speedometer Pinion 21, Collar
4. Ball Bearing 10, Lock Washer 16, Speedometer Gear 12, Axle Nut 76 model)
5. Distance Callar L1, Gear Box 17. (il Seal 23, Axle ('76 moedel)
f. Ball Bearing 1 2. Spring Pin 18, Speedometer Gear Drive



2) Disc Brake 5. Prescribed torque wvalues for tiphtening disc

brake parts mountings are as follows:
a. Disc Brake Disassembly Gt ;

CAUTION: Table 36  Disc Brake Torque

1. Use anly disc brake fluid, isopropyl alcohol or BT e 23-61 indbs 05—0.7 kg M
ethyl alcohol for cleaning brake parts, but do Brake lever adjuster 69—104 indbs |0.8—1.2 keM
not allow rubber parts to remain in contact Master cylinder clamp | 52—78in-lbs | 0.6-0.9 keM
with these fluids for a long period of time. Fitting (banjo) bolts | 2122 ft-lbs 29—3.1 kgM

2, Brake fluid will damage painted surfaces; any Erke pipe nipple 12.0—-13.5 fi-lbs | 1.7 = 1.9 ke-M
spilled fluid should be wiped off immediately. J-way fitting mounting | 43-52in-bs  10.5-0.6 kg-M

3. Do not use gasoline, motor oil, or any other Pressure switch 1922 ft-lbs 16-3.6 keM
mineral oils near disc brake parts; these oils Caliper shafts 22-26 ftdbs  |3.0-3.6 kg-m

: deterioration of rubber brake parts, If oil Caliper mounting ranttohe 34 —3.6 keM

Le. o8 il Y Bleedes valve 61—8Tindbs  [0.7—1.0 keM
spills on any brake parts it is very difficult to i sountias boMs 2533 Fiadbs 34— 4.6 kgM
wash off and will eventually reach and break
down the rubber.

4. If any of the brake line fittings or the bleeder b. Brake Pads (See CAUTION )
valve is loosened at any time, the AIR MUST BE Hemoval:
BLED FROM THE BRAKE (Pg. 80). sRemaove the front wheel (Pg. 72).

1.Cap

2, Plate

3, Cap Seal
4, Brake Lever
5. Stopper, Dust Seal
6. st Seal
7. Circlip
8, Stopper, Piston

g, Piston Assembly

10, Primary Cup

11, Spring Assembly

12, Check Valve Assembly
13, Secondary Cup

14, Bolt

15, Nut

16. Lock Washer

17. Nut

18, Bolt

19, Bolt

20, Washer

21. Master Cylinder Mounting
22, Master Cylinder Body

23, Washer

24, Banjo Bolt

25, Dust Cover

16, Hose

27, Grommel

I8, Bracket

20, Pressure Switch

30, Brake Pipe

i1, Hose




Assembly notes:

1. Before assembly wash all parts, including the
master cylinder, with disc brake fluid or alcohol
{See CAUTIONY), and apply brake fluid to the
removed parts and to the inner wall of the
cylinder.

2. Be sure that the primary cup and check valve
are not installed backwards, and that they are
not tumed sideways after insertion.

3. Use a new retaining ring for assembly, pushing
it into place in the cylinder wall groove with
a special purpose tool, Use the same tool for
installing the boot and bool stopper,

: ‘Bpecial Tool
57001130

c. Caliper (Sce CAUTION Pg. 74)

Removal:

(i) Remove the fornt wheel (Pg. 72).

(i) Unscrew the brake pipe nipple and disconnect
the pipe. Cap the end of the pipe with the rubber
bleeder valve cap to prevent fluid leakage.

(iif) If the caliper is to be disassembled, loosen the
Allen head shafts now.

{iv) Remove the mounting bolts and take off the
caliper assembly,

Installation note:
{i) Bleed the brake lines after installation (Pg, &0).

Caliper disassembly: (Fig. 268)

(i) Unscrew the two Allen head shafts (1 evenly,
alternately a little at a time. Remove caliper
B & and pad B3,

NOTE: The caliper on KH Series is one piece and
canmnol be separated into two parts,

{ii) Take the caliper holder (8 off the shafts, being
careful not to damage the boots & or O rings &,
and take out pad A T,

(iii) Remove the two shafts from caliper A 8.
(iv) Take off the piston dust seal @ and pull out
the piston 18 without twisting it. If it is difficult
to remove, force it out by blowing compressed
air into the brake line cutlet.

Air Gun Fiston

{(v) Remove the seal 00 without damaging the
cylinder wall.

Special Tool
56018-111



Caliper Assembly

1. Allen-head Shaft 7. Pad A

2, Caliper B 4, Caliper A

3.Pad B 9, Piston Dust Seal

4 Caliper Halder I, Piston

5. Boois 11, Seal

6. 0 Ring 1 2. Screw
Assembly note:

(i) Before reassembly, wash the calipers, shafts,
holder, seal and piston with brake fluid or alcohol
(se= CAUTION, Pg. 74), and apply brake fluid
to them. Be especially careful in cleaning the
groove in the seal, and the shaft guide holes.

d. Disc

Removal:

(i) Remove the front wheel (Pg. 72).

(i) Flatten the bent up ears of the lock washers
and remove the disc mounting bolts (2) to take
off the dise 3.

Installation note:

(i) Tighten the disc mounting bolts with 25 — 33
ftdbs (3.4 — 4.6 kg-M) torque and bend up the
lock washer firmly against each bolt.

e, Front Brake Maintenance

A hydraulic disc brake is used on the front
wheel for its superior braking performance and
high reliability. The major components of the

disc brake are the brake lever, master cylinder,

brake fluid pressure switch, brake line, caliper
assembly and disc. The brake lever is pulled to
move a piston in the master cylinder and pressurize

I3,
i4,
14,
-8
i7.
18,

Lock Washer 19. Mounting Bolt

Bushing 20, Lack Washer

Stopper 21. Washer

Bleeder Valve 22, Ring

Bleeder Valve Cap 23, Caliper {(from "6 model)
Mipple

the brake fluid, Fluid pressure operates the brake
lamp pressure switch and is transmitted by the
brake line to operate the calipers. The switch
turns on the brake lamp, and the calipers grip
the disc attached to the front wheel, thereby
stopping wheel rotation.

The brake fluid is an extra heavy duty tvpe
with a high boiling poeint to withstand the heat
produced from friction of the caliper pads on the
disc. Bince the fluid’s performance and boiling
point would be reduced by contamination with
water vapor or dirt from the air, the reservoir is
sealed with a rubber diaphragm under the cap.
This cap seal also prevents fluid evaporation, and
spillage should the motorcycle fall over, The fluid
is further protected by dust covers in the caliper
assembly and at the master cylinder brake line
fitting.

The master cylinder assemnbly includes the
reservoir, piston, primary and secondary cups, non-
return valve, check valve, and spring. The reservoir
has two holes at the bottom: a relatively large
supply port to supply fluid to the lines, and a
small relief port to admit excess fluid from the
line. The primary and secondary cups stop the
oil from leaking back around the piston while
the piston is moving forward to presurize the
lines.



Disc

The check valve stops fluid from suddenly return-
ing from the brake line when the lever is releasad,
and thereby smooths brake operation. The non-
return valve is in the head of the piston;it stops
backward fluid flow when the brake is applied,
but allows flow around the cup to fill the vacuum
in front of the piston so that the piston can
retum easily when the brake lever is released,
The caliper assembly comprises the piston, A
and B pads, and A and B calipers. The calipers
are held together by two shafts, which alse pass

Master Cylinder
EHE

1. Lock Washer

2, Balt

3, Diisc

through the caliper holder to mount the assembly
on the front fork. When the cdipers move, the
shafts slide back and forth through the holder and
keep the brake pads paralle] with the disc,

Unlike drum-type brakes, the components of
the disc brake which perform the actual braking
action, i.e, the disc and pads, are open to direct
contact with the air flow past the motoreyele.
This provides for excellent digipation of the
heat from brake friction, and minimizes any
possibility of brake fade common to drum brakes,
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1. Master Cylinder Body 6. Secondary Cup 11. Stopper, Dust Seal 16. Pressure Cham ber
2. Check Valve 7. Piston 12, Cap 17. Reservoir
1, Spring &, Stopper, Piston 13, Flate 18, Supply Port
4, Spring Seat 4, Circlip 14. Cap Seal 19, Monsetnmn Valve

&, Primary Cup 10, Dust Seal

15, Relief Port



When oil pressure is deweloped inside caliper
A's cylinder, the piston is pushed and exerts
pressure against the brake pad which in turn
presses against the brake disc, The pressurized oil
is prevented from leaking by a rubber seal fitted
into the cylinder wall. The seal presses against
the pistion, and instead of sliding when the piston
moves, the seal only bends, allowing no ol leakage
at all. When the brake lever is released and il
pressure lowers, the elasticity of the seal returns
the piston Lo its eriginal position, After the brakes
are used for awhile and the pads wear slightly, the
mubber seal will no longer be able to bend the
additional amount that the piston travels. Instead,
when piston travel forces the seal past ils limit,
the seal slips slightly on the piston, and then
returns the piston to a new rest position a little
further out. A small amount of oil from the
reservoir supplements the oil in the brake line to
compensate for the difference in piston position.
so that the length of the brake lever stroke remains
unchanged, and the brake never needs adjustment.

Caliper Assembly

The caliper A oil seal and the cup ai the head
of the master cylinder piston are made of an oil
and heat resistant rubber composition for best
performance and to prevent their conlaminating
the brake fluid by deterioration. For this reason
only standard parts should be used.

Rubhber Seal @
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20. Caliper A 15, Oil Seal
2], Caliper B 26. Dust Seal
22, Allen-head Shaft 27, Pad A
23. Caliper Holder 8. Pad B

24, Fiston 9. Ring

30, Serew 15, Bleeder Valve Cap
31. Lock Washer 36, Nipple
32, Dust Seal 37. Cylinder

33, O Ring
34, Bleeder Valve



Braking Stroke

When the brake lever is pulled, the piston
in the master cylinder T is pushed and moves
forward against the force of the return spring
‘3 . At this time, the primary cup (& atthe
head of the piston closes the small relief port

‘li:  which connects the pressure chamber &
and the reservoir 70 . Until this port is fully
closed, the brake ‘fluid does not start being pres-
surized, in spite of the lorward movement of the
piston.

The pressure stroke starts as soon as the relief
port is closed, Brake fluid being used as a pressure
medium, the piston compresses the fluid and
forces it throupgh the check valve & and ow
into the brake line. Pressure from the line is
felt in the cylinder a7 of caliper A & and
pushes the piston 3¢ toward the disc. Pad A

¥ aut the end of the piston is pushed against
the disc, but since the disc is immovable, further
pressure cannot move the pad any further, [nstead,
the cylinder and entire caliper assembly move in
the reverse direction so that pad B & is pulled
toward the dise. In this manner the disc is
pinched between the two pads and braking action
is performed.

Braking Release Stroke

When the brake lever is released, the piston
in the master cylinder is quickly returned toward
its rest position and brake fluid pressure in the
ling and in the caliper master cylinder drops. The
elasticity of the oil seal ‘& in caliper A'scylinder
then pulls back the piston. This leaves no pressure
against either pad A or B so that slight friction
apainst the disc pushes them both a hairbreadih
away from the disc.

As the master cylinder piston moyes back
further, the brake fluid in the line (which sill
has some pressure) rushes te fill the low pressure
area in front of the primary cup at the piston
head, But the fluid is prevented from moving too
fast by the check wvalve and the pressure in front
of the piston drops lower. At this time, fluid from
the reservoir flows through the larpe supply port

4 into the space betwsen the primary and
secondary cups (8 , “through the non-retum
valve 1% , and escapes around the edges of the
primary cup to fill the vacuum. When the piston
finally returns to its rest position against the
stopper ‘B, the small relief port is uncovered
and the brake fluid still returning from the line
pushes any excess fluid through the relief port back
into the reservoir until pressure in the line is again
normal,

Brake Fluid

When the brake is applied, heat is generated
by the friction between the disc and the brake
pads. While much of this heat is dissipated, the
rest is transmitted to the brake fluid and may
raise fluid temperature to as high as 300°F (150°C)

during brake operation. This temperature could
boil the brake fluid and cause a vapor lock in the
lines unless fluid with a high boiling point is used,
and the fluid is kept from being contaminated
with dirt, moisture, or a different type of fluid,
Poor quality or contaminated fluid ecan also
deteriorate the rubber parts of the brake mecha-
nism, although a special rubber is used to make
them resistant to the recommended brake flaids,

The graph of Fig. 277 shows how brake fluid
contaminagtion with moisture lowers the fluid
beiling point. Although not shown in the graph,
the boiling point also lowers as the fluid gets old,
is contaminated with dirt, or if two different
types of brake fuid are mixed.
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Changing the brake fluid

The brake fluid should be changed once a year
or every 6,000 miles (10,000 km), whichever
comes sooner, or if it becomes contaminated with
dirt or water.
(i} Attach a clear plastic hose to the bleeder valve
at the caliper, and run the other end of the hose
into a container.
(i) Open the bleeder valve and pump the brake
lever until all the fluid is drained from the lines.
(iii) Close the bleeder valve and fill the reservoir
with new brake fluid.
{iv) Open the bleeder walve (counterclockwisze is
apen), squeeze the brake lever, close the valve
with the lever held squeezed, then quickly release
the lever. Repeat this operation until the brake
is filled and fluid starts coming out of the plastic
hose. Replenish the fluid in the reservoir as
often as necessary to keep it from running com-
pletely out.
(v) Bleed the air from the lines.

Bleeding the brake

The brake fluid has a very low compression coef-
ficient. so that almost all the movernent of the
brake lever s transmitted dircclty to the caliper
for braking action. Air, however, is easily com-
pressed and when air enters the brkae lines, brake
lever movement will be partaly vsed in com-
pressing the air. This will make the lever leel
spongy, and there will be a los in braking power,



WARNING
When working with the disc brake, observe the
precautions listed below.

1. Never re-use old brake fluid,

2. Donot use fluid from a container that has been
left unsealed, or that has been open a long
time. '

3, Do not mix two types of {luid for use in the

brakes, This lowers the brake fluid boiling
point and could cause the brake to be inef-
fective. It may also cause the rubber brake
parts to deteriorate, Recommended fluids are
shown in the table,
NOTE: The type of {luid orginally used in the
disc brake is not available in most areas, but it
should be necessary to add very little Muid
before the first brake fluid change. After
changing the fluid, use only that one type
thereafter,

Table 37 Recommended Disc Brake Fluid

Atlas Extra Heavy Duty

Shell Super Heavy Duty
Texaco Super Heavy Duty
Wagner Lockheed Heavy Duty
Girling Amber

The correct fluid will come in a can labeled
p.0.1.2. Do not use fldid that does not have
cne of these markings.

4, Don’t leave the reservoir cap off forany length
of time as moisture may be absorbed into
the fluid,

5. Don’t change the fluid in the rain, or when a
strong wind is blowing,

6. Use only disc brake fluid, isopropy] alcohol or
ethyl alcohal for cleaning brake parts, but do
not allow rubber parts to remain in contact
with the alcohol for more than 30 seconds.

7 Brake fluid will damage painted surfaces; any
spilled fluid should be wiped off immediately.

8 Do not use pasoling, motor oil, or any other
mineral oils near disc brake parts, these ails
cause deterioration of rubber brake parts. If
oil spills on any brake parts it is very difficult
to wash off and will eventually reach and break
down the rubber.

9. If any of the brake line fittings or the bleeder
valve is loosened at any time the AIR MUST
BE BLED FROM THE BRAKE (Pz. 80 )

10. Prescribed torque value for tightening disc
brake parts mountings are listed on Pg. 74

Bleed the air from the brakes whenever brake
lever action feels soft or spongy, after the brake
fluid is changed, or whenever a brake line fitting
has been loosened for any reason,

{i} Remove the reservoir cap and check that there
is plenty of fluid in the reservoir. The fluid level
must be checked several times during the bleeding
operation and replenished as necessary. If the
fluid in the reservoir runs completely out at any
time during bleeding, the bleeding operation
must be done over again from the beginning since
air will have entered the line.

(ii) With the reservoir cap off, slowly pump the
brake lever several times until no air bubbles can
be seen rising up through the fluid from the holes
at the bottom of the reserveir. This bleeds the
air from the master cylinder end of the line.

Reservair

(iii) Replace the reservoir cap, and connect a clear
plastic hose to the bleeder walve at the caliper,
running the other end of the hose into a container,
Pump the brake lever a few times until it becomes
hard and then, holding the lever squeezed, quickly
open (turn counterclockwisz)and close the bleeder
valve. Then release the lever. Repeat this opera.
tion until no more air can be seen coming out
into the plastic hose. Check the fluid lever in the
reservoir every so often, replenishing it as neces-

sary.

{iv) If a double disc brake is used, epeat the
previous step one more time for the other side.

When air bleeding is finished, replace the rubber
cap on the bleeder valve, and check that the brake
fluid is filled to the line marked in the reservoir
(handlebars turned so that the resevoir is level).




Lavel Line

Master cylinder parts wear
When master cylinder parts are worn or dam-
aged, proper brake fluid pressure cannot be
abtained in the lines, and the brake will not hold.
If the small relief port becomes plugped,
especially with swollen or damaged primary cup.
the brake pads will drag on the disc.
(i) Check that there are no scratches, rust or
pitting on the inside of the master cylinder, and
that it is not worn to outside the service limit.
(ii) Check the-piston for these same faults.
(iii) Inspect the primary and secondary cups. If a
cup is womn, damaged, softened (rotted), or
swollen, replace it. When inserting the cup into
the cylinder sse that it is slightly larger than
the cylinder (standard values given-in the table).
If oil leakage is noted at the brake lever, the cups
should be replaced. (The secondary cup is part
of the piston assembly, so replace the piston if
this cup is bad.)
(iv) Check that the spring is not damaged and is
not shorter than the service limit.
(v) Replace the rubber dust seal if it is damaged.

Caliper parts wear

Inspect the pads for wear. If the surface of
pither pad is wom down through the red line,
replace both pads as a set. If any grease or oil
spills on the pads, wash it off with trichlorethylene
or gasoline. If the oil cannot be thoroughly
cleaned off, replace the pads,

The oil seal around the piston maintaing the
proper pad/disc clearance. If this seal is bad one
pad will wear more than the other, pad wear will
increase, and constant pad drag on the disc will
raise brake and brake fluid temperature.

Red line

Replace the cylinder and piston if they are
worn out of tolerance, badly scored, or rusty.

Check the oil and dust seals and the O rings,
replacing any that are cracked, wom, swuollen or
otherwise damaged.

Replace the ofl seal under any of the following
conditions: (a) oil leakage around pad A; (b) brakes
overheat; (¢) there is a large difference in A and B
pad wear; (d) the seal is stuck to the piston. Also
eplace the seal every other time the pads are
changed.

Table 38 Caliper Parts

Medel Part Standard Service Limit
2k Cylinder 1.5031 - 1.5039 in. 1.5045 in.
LS A inside diameter {38,180 —38.200 mm) (38.215 mm)
Sk | Fiston 1.5006 —1.5019 in. 1.5002 in.
outside diameter {38,180 —3B8.200 mm) (38.105 mm)
Cylinder 1.6870 —1.6320 in 1.690 in.
KHA00-A3 Inside dinmete: (42,850 —42.900 mm) 42.92 mm)
Pistan 1.6846 — 16858 in. 1.683 in.
2N outside diameter (42,788 —42.820 mm) {42.75 mm)
Table 39 Master Cylinder Parts
Measurement Standard Service Limit
Pelind i inarde i ‘ S5512~.5529 in. 5543 in.
Y Ger s Ce AL (14.000~14.043 mm) | (14.080 mm)
i ) . 5495~ 5506 in. 5472 in.
Piston outside diameter (13.957~13.984 mm) (13.900 mm)
. , 5768~ 59635 in. 5709 in,
Primary, secondary cup diameter (14.650~15.150 mm) (14,500 mm)
d 2,169 in, 1.890 in.
Spring length (free) (51.1 mm) (48.0 mm)




Brake fine damage

The high pressure inside the brake line can
causz oil to leak or the hose to burst if the line is
not properly maintained.

Bend and twist the rubber hose while examining
it. Replace it if any cracks or bulges are noticed.

The metal pipes are made of plated steel, and
will rust if the plating is damaged. Replace the
pipe if it is rusted, cracked (especially check the
fittings), or if the plating is badly scratched.

Disc wear, warp

Besides wearing thin, the disc may warp. A
warped disc will cause the brake pads to drag on
the disc and wear down hoth the pads and disc
quickly. Dragging will also cause overheating and
poor braking efficiency. Poor braking can also be
caused by oil on the disc. il on the disc must be
cleaned of f with trichlorethylene or gasoline.

Jack up the motoreycle so that the front wheel
is off the ground, and tum the handlebars fully to
one side. Set up a dial gauge against the disc as
illustrated, and measure disc runout, If runout
exceeds the service limit, replace the disc.

Table 40 Disc Runout

Standard Serviee Limit
under 004 in, 012 in,
{under .1 mm) {.3 mm)

Measure the thickness of the disc at the point
where it is most worn, and replace it if it is worn
down to under the service limit,

Table 41 Disc Thickness

Standard Service Limit

276 in.
(7.0 mum)

217 in.
(5.5 mm)

{from "74 Models)

On the outside of the drum-brake panel, ther
is a brake lining wear indicator. Whenever the
indicator has gone past USABLE RANGE, the
brake shoes must be immediately replaced and
the other brake parts examined. Adjustment
alone cannot compensate for the wear of a brake
worn past USABLE RANGE.

Once the shoes have been replaced, fit the
indicator on the serration so that it points to
the extreme left of the USABLE RANGE plate
in cas¢ of the rear brake and to the extreme
right of the USABLE RANGE plate in case of
the front brake.

6. HANDLEBARS

1) Construction

The handlebars are manufactured from drawn
steel pipe, the shape of which is designed with
consideration lo rider comfort during long rides,
to high speed riding, and to peneral riding safety.
On the right side of the handlebars are the starter
lever, throttle grip assembly, and fromt brake
lever., Mounted on the left side are the tum
signal, horn and headlight switches in the left grip
assembly, and the clutch lever.
2) Disassembly

Loasen the clutch cable lock nut, and screw in
the clutch cable adjusting bolt. This gives the
cable sleeve enough play to enable removal of the
cable from the clutch lever. To take off the cable,
grab the cable outer sleeve with one hand and pull
in the clutch lever with the other. While pulling
on the cable, release the lever slowly, and pull the
cable out of its slot,




Handlebar Assembly
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Loosen the front brake adjusting nut and pull Loosen the handlebar mountings, remove the right
the cable off the brake lever. upper mount, move the handlebar to the left for
easy cable removal, and tighten the left mounting.




Screw in the throttle and starter cable adjusters Remove the left grip assembly.
completely to give the cables plenty of play.

bt }.H: Cable Adjusters

el

Take off the upper half of the right grip assembly.

Pull the throttle grip off together with the bottom Unbolt the upper half of the left mounting and
half. remove the handlebar.

Rt. Grip Asmr&gy

i Tower] =

Remove the throttle and starter cable wires.

3) Inspection

a. Handlebar

Check that the handlebar is not bent or cracked.
b, Bushings

Inspect the rubber bushings and replace any
bushing that has deteriorated, cracked or become
worn. Such a bushing will not effectively perform
its function of dampening shock and vibration to
the handlebar,




4) Assembly Front Shock Absarber @

Assembly is in the reverse order of disassembly.

NOTE: The handlebar is usually mounted at an
angle conforming to that of the front fork. For
mounting bolt torque, see the appendix,

5) Adjustment

. Throttle Cable
See page 13.
b. Starter Cable
See page 14~ 15,
¢. Clutch Lever
See page 15~ 16.
d. Front Brake Lever
See page T2,
Throttle Grip
Adjust the tension or stiffness of the throttle
grip according to individual preference by turning
the adjuster screw on the under side of the ripht
grip assembly.

]

m

Adjuster Screw

Dust Shield
O Ring .| F

. Duter Tuba Nut

7. FRONT FORK (on Drum Brake
Models) - STEERING STEM
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 Sering Holder

1) Construction - Operation

a. Fork

The front fork serves as the shock absorbing
device for the front wheel, The fork consists of
two telescopic tubes mounted to the frame head
pipe with brackets via the steering stem.

The shock absorbing telescopic tubes include
the inner tube, outer tube, spring holder and
spring, damping action being provided by the
spring tenslon and by the resistance of the flow
of oil inside the tube.

As illustrated, the inner tube is fitted into the
outer tube, and the spring is positioned between
the seat on the upper part of the spring holder
{which is fixed to the outer tube) and the inner
tube top baolt,

A nut containing an oil seal is screwed onto
the outer tube, and this nut serves as the seal
between the inner and outer tubes,

-, Duter Tube




Fhd

b, Fork Operation

(1) Compression

When the front fork receivesa load and is com-
pressed, the spring inside it is also compressed.
At this time, due 1o the outer tube being pushed
up, the air in the top of the inner tube is com-
pressed, while oil in the outer tube is forced to
flow up into the inner tube through the piston
orifice in the bottomn of the inner tube. A small
amount of oil also flows through the hele in the
side of the inner tube and through the non-return
valve openings in the side of the lower end of the
tube, into the space between the inner and outer
tubes,

The resistance to the flow of oil through these
apertures, in addition to the air and the spring
registance 10 COMPression, constitutes  the
buffering action until just before the end of
the compression stroke. At this time the tapered
portion of the spring holder begins to enter the

_ bettom orifice of the inner tube, cutting down the

cross-sectional area of the opening and causing a
sharp increase in flow resistance. The taper
gradually fills the opening until just before the
stroke end when the opening is completely closed,
forming an oil lock and stopping all movement.

Front Shock Absorber . #ﬁ}
Compression Stroke

e —

Spring Holder

Orificas -, 2Rring Halce

o Inner Tube

., Outer Tube

(2) Extension

Spring tension returns the outer tube to its
original position, the return dampered by the flow
resistance of the retuming oil through the upper

side aperture in the inner tube, and out through
the bottom opening. The non-return valve is
closed during extension and does not allow oil
passage. 1T the fork extends further, the side
orifice reaches the metal slide which covers it
and stops oil flow. This results in an oil lock,
and fork extension ceases.

MOTE: In a badly worn or defective fork where
the metal slide will not close the upper hole, or
where the non-return valve does not close, the oil
lock will not occur and a metalstriking-retal
sound will be heard as the stopper ring of the
inner tube hits the metal slide.
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¢. Steering Stem

The steering stem supports the front fork, and
acts as its pivot. When the handlebars are turned,
the stem turns inside the frame head pipe,
friction being reduced by the ball bearings at its
upper and lower ends,

Steering stiffness can be adjusted by turning
the damper knob at the top of the steering stem,
Stiffness results from friction between the upper
and lower steel plates and the anchor plate
between them, friction being transmitted indi-
rectly by the friction plates. The anchor plate is
held stationary with respect to the frame, by a
projection of the frame that fits into the plate
noteh; the steel plates turn with the handlebars,
When the knob is turned in, the damper spring is
pulled up, increased spring tension forces the
steel, friction and anchor plates harder together,
and the increased friction stiffens steering.
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2) Disassembly .

The front fork and steering stem are removed
after first taking off the front wheel and fender.
a. Front Fork

Disconnect the wiring inside the headlight and
pull the wires out of the headlight body, then
remove the headlight.

Eemove the starter, throttle, dutch and front
brake cables from the handlebar,

Unbolt the handlebar and remove it

MOTE: The left grip wiring is connected under
the fuel tank. Take off the tank to disconnect it,
and at the same time disconnect the connector
from the ignition switch.




Take off the speecdometer and tachometer cables
and remove the two meters from the bracket
together.

Pull out the cotter pin from the lower end of

the steering damper and turn the damper knob to
the left to remove it.

Using a hook spanner (special tocl), loosen the
steering stemn nut and remove it. [t is not
necessary to remove the damper knob stopper
and nut from its top.

Take out the steering stem head bolts and
remove the stem head,

Remove the steering stem bolts and pull out
the front forks and covers.




Take oui the spring and pour oul the oil
The oil can also be removed with the fork still
attached to the frame, by removing the screw al
the bottom of the fork and draining the oil.

Clamp the lower end of the fork in a vise
Wrap it with a piece of tire tube or other
rubber to prevent scratching, and loosen it witha
chain wrench or pipe wrench,

o7
b. Steering Stem

Remove the steering stem lock nut with a hook
spanner (special tool) and pull the steering stem
out of the head pipe. When pulling this out be
careful not to lose the balls from the upper and
lower bearings, since their inner and outer races
separale when the stem is pulled.

When removing the upper and lower ouler races
from the head pipe, insert a bar or starting punch
into the pipes, as shown in the illustration, and

knock them out.
@

To remove the inner race from the stecring stem,
set a cold chisel 10 the point where the race and
stem meet and hammer on the chisel lightly,
moving it to different points o a3z O remove
the race evenly. Be careflul not to hammer
too heavily as the stem will become misshapen,

3) Inspection

a. Inner and Outer Tubes

Fit the outer and inner tubes together with the
metal dide in place. Move the inner tube in and
out, checking for smooth movemeni.



k. Inner Tube

If the sliding surface of the inmer tube is
dented, scratched or bent, it must be repaired or
replaced as the uneven surface will damage the lip
of the oil seal and cause oil leakage.

c. Dust Seal

Any hard foreign particles, or dust or dirt that
gets past the dust seal will seratch the sliding
surface of the inner tube and damage the oil seal.
Wipe the seal clean and check it, replacing it
if it is darmaged, worn or has hardened.

d. Spring

As shock absorbing ability is impaired by weak
springs, measure the free length of each spring and
replace it if it is out of tolerance.

Table 42  Spring Length

Standard Service Limit

14.21 in. (361 mm) 13.78 in. (350 mm]}

b #J‘Iﬂfffmm‘j

g, Fork (il

The forks must be filled with the correct
amount of clean, good quality oil to ensure
effective operation. Dirty, oxidized oil loses its
lubricating capacity and speeds up wear and
breakdown of the fork. If the oil level is low, the
fork will be noisy: a high oil level will make the
cushion harder.

Measure the Fork oil level with no weight on
the fork (front wheel raised off the ground).

Unscrew the top bolt, insert a rod into the inner
tube, and measure the distance from the top of
the inner tube to the surface of the oil. This
measurement, along with the amount of oil to
pour into an empty fork, is given in the table
below,

Table 43  Front Fork Oil

Standard Quantity Level from Top Oi
7.1 az, (210 ce) 14% in. (375 mm) SAE 10W

f. Steering Stem
Inspect the steering stem and straighten it or
replace it if it is bent.

“g. Ball Bearings

Check the inner and cuter races for wear or
pitting. This will cause uneven pressure on the
balls and make the steering stiff. Check the balls
for wear. pitting or cracks. 17 any damage or
wear is apparent in either the balls or races, it is
recommended that balls and races be replaced asa
et

4) Assembly

a. Steering Stem

Press in the upper and lower outer races
and the lower inner race with a press or similar
means, taking care to exert even pressure around
the race circumference.

Spread prease on the upper and lower ouler
races in the head pipe, and set the balls in
place in them. Insert the steering stem up
through the bottom of the head pipe, fit the upper
race in from the top and temporarily hold the
assembly in place with the lock nut. Then move
the steering stem back and forth while tightening
the lock nut. The nut should be tight enough to
take all play out of the steering, but loose enough
to allow smooth, sasy steering movement,

Table 44  Bearing Balls

Size Chandty

Upper and % inch

oot 19 each bearing

Bearing Balls




k. Fork

Whenever the front fork is disassembled, the
oil seal and O ring in the outer tube must be
replaced.

Mount the steering stem head on the head
pipe and hold it in place with stem nut. Leave
the nut loose for easy fork assembly.

Put on the fork covers; insert each fork
up through the stem until it is even with the
upper surface of the stem, holding it in place
temporarily with the steering slem baolt.

Align the tops of the tubes evenly with the
upper surface of the stem head and tighten the
stermn bolts,

Tighten the three steering head bolts.

¢. Fork Assembly [nspection

The lower bracket must have no play, and
steering must he smooth and easy.  After
assembling the front fork and wheel to the frame,
check thisin the following manner:

Move the forks back and forth to see that
there is no play in the stem.

With the front wheel lifted up off the ground,
give the handlebars a light push and see if they
will move to the right and left smoothly under
their own momentum,

If the preceding inspection revealed play in
the steering stem, the lock nut is not tightened
sufficiently; if the steering was stiff, the lock nut
is too tight and must be loosened.




8. FRONT FORK (on Disc Brake Models)
1) Front Fork Maintenance

The front fork construction is shown in Fig.
332. The front fork consists of the two front
shock absorbers, mounted to the frame head pipe
via the steering stem and stem head.

Each shock absorber is a telescopic tube made
up of an inner tube @), outer tube 10, springsTH,
cylinder 78/, piston T8 and valve T, Shock damp-
ing is accomplished by the springs, by air being
compressed in the tubes, and by the flow
resistance of the fork oil flowing between the
inner and outer tubes,

Qil is prevented from leaking out of the tubes
by an oil seal 10 on the upper part of the outer
tube. A dust shield 97 on the outside of the
tubes stops dirt and water from entering and
damaging the oil seal and the tube surfaces.
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Disassembly: (Fig. 333)

(i) Remove the top bolt (U, take out the spacer
i@, spring guide % and spring 48, and then
empty the fork oil.

(i) Remove the dust shield @ from the outer
tube.

(i) Stop the upper part of the fork cylinder
assembly &9 from turning by using special
tools, unscrew the Allen bolt @ from the
lower part of the outer tube, and pull out the
inner tubedn.

Special tools

52A: 57001-183+ 57001-173

After "74 models: 57001-142 or

57001-183 + 57001-176
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1. Steering Sterm Haad
2. O Hing
3. Stem Head Bolt
4. Stem Head Clamp
5. Fork Cover Bolt

& . Fork Cover Guide
7. Gasket
8. Steering Stem
9. Inner Tube

10, Outer Tube

11, Dust Shield

12. Cirelip

13, Washer

<. Ol Seal

| 5. Spring

16. Cylinder Assembly
17. Spring

18, Valve

19. Piston

20, Circlip

21. Fork Cylinder Bolt

22, Axle Clamp

23 . Stud Bolt

24 Lock Washer

25, Mut

26, Gaskel

27. Screw
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1. Top Bolt 19. Spring Guide 37. Mut 572, Steering Damper Friction
2.0 Ring 20. Spring 3E. Steering Stem Plate (S2A)
3. Stem Head 2], Inner Tube 3%, Bolt 53. Steering Damper Anchor
4, Bolt 21, Fork Cylinder Assembly 40, Lock Washer Platz (S2A)
3. Lock Washer 23, Fork Fiston 41. Front Reflex Reflector 54, Steering Dammper Steel Plate
6. Bolt 24, Circlip 42, Damper Rubber [824)
7. Lock Washer 25, Dust Shields 43, Steering Damper Knob 55_ Steering Damper Spring
£, Washer 26. Cirelip (524) (524)
9, Mut 27. Washer 44, Nut 56, Steering Damper Guide Nut
10, Fork Cover Gasket 28. 0il Seal 45, Steering Damper Spring (524)
11. Fork Cover Guide 29, Outer Tube (L.H.) (S2A) 57, Cotter Pin (S2A)
12. Fork Cover (L.H.) 30, Ouiter Tube (R.H,) 46, Steering Stem Mut (S2A) 58, Bali (82A)
13. Fork Cover (R.H.) 31. Gasket 47. Wave Washer (S2A) 59, Lock Washer (52A)
14, Fork Cover Guide (R.H.) 32, Screw 48, Head Bolt (53) &10. Bolt
13, Fork Cover Guide (L.H.) 33. Allen Eolt 49, Stem Head Washer (53] 61. Lock Washer
16. Fork Cover Guide 34, Gasket &0 Inner Race (52A) &2, Washer
17. Fork Cover Gasket 33, Axle Clamp 51. Steering Damper Steel Plate &3, Cable Clamp
18. Spacer 36, Stud (S24)



{iv) Remove the fork piston circlip @& from the
inner tube with pliers, and then the fork

piston @ and fork cylinder assembly ¢ will

come out,

{(v) Remove the circlip @6 from the outer tube
with a shamp hook.

{vi) Remaove the flat washer @ and oil seal @,

Assembly notes:

1. If the oil seal is removed, replace it with a new
one using a press or special tool (S7001-191).

2. Apply Loctite to the Allen bolt in the lower
end of the outer tube.

3. Replace the top bolt O ring if it is damaged.

Compression stroke

When a load is placed on the front fork, or when
the front wheel hits a bump, the inner tube 1 of
the shock absorber moves downward (relative Lo
the outer tube 2 ) and the spring 2 s com-
pressed.

The descending inner tube, forces the oil in the
outer tube to flow through the hole in the cylinder

4 into the inper tube, thereby compressing
the air in the inner tube. At this same time, the
oil chambes formed by the cylinder,valve 5 and
inner tube is growing larger and a negalive pressure
is developed in it, 50 oil from the boltom of the
outer tube also flows past the piston 7., opens
the valve, and flows through into that chamber.

Mear the end of the compression stroke, the
space between the tapered lower end of the
eylinder and the piston becomes smaller and offers
increased resistance to the flow of oil until, just
before the end of the stroke, oil flow is completely
prevented and an oil lock condition occurs,

Extension stroke
The outer and inner tubes are pushed apart by
spring tension whenever the load is taken off the
front wheel or the wheel drops into a hole. As the
tubes move aparl, the oil chamber formed by the
cyliner | valve and inner tube grows smaller, but
since the valve is a nen-return type, the oil cannot
returnt through the valve the way it came. Instead,
it flows through a hole in the upper part of the
cylinder, and the resistance to this flow through
the hole dampens the fork exiension. Near the
end of the extension stroke, the cylinder spring
@ starts being compressed and further slows
fork extension so that it dees not suddenly top out,
Either too much or too little oil in the forks
will adversely affect their shock damping ability.
If there is too much oil or if the oil is (oo heavy,
the shock absorbers will be too hard; too little oil
or too light an oil will make the fork soft and
decrease damping ability, and may cause the fork
to be noisy during operation,
If the inner tube becomes bent, detend, scored
or otherwise damaged, it in turm will damage the

Compression Stroke @

After "74 model
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il I. Inmer Tube
| 2. Quter Tube
1 Spring
b 4, Cylinder
5 Valve
6. Spring
1. Biston

oil seal and allow oil lcakage. [f the whe is bent
badly enough, poor handling may also result.

Contaminated or deteriorated oil will also affect
shock damping, and in addition will accelerate
wear of the internal fork parts. Far this reason
it should be changed periodically,

Spring tension

Since the spring becomes shorter asil weakens,
check its free length to find owt if id s weark. |If
the spring of either fork is shroter than the service



Extension Stroke @

I i After 74 model

Fork ol

Place a jack or stand under the engine to that
the [ront wheel is raised off the ground to check
fork cil. Remove the top bolt from the inner tube,
Insert a rod down inte the tube and measure the
distance from the top of the tube to the oil level.
If the oil is below the correct level, add enough oil
to bring it up to standard, but do not overfill
the fork. )

Fork Oil*

Table 46
Amount per (il level from
Madel side top of tube
52A, 5.24 oz, 13.98 in.
53, 53A (155 cc) (355 mim)
KH400-A3 7.17 oz. 9.65 in.
KH250-B1 (212 ec) (245 mm})

1. Inner Tube
2, Cnater Tube
3. Spring

4, Cylinder

5. Valve

6. Spring

7. Piston

limit, replace it, If the length of the replacement
spring and that of the remaining old spring vary
greatly, replace bolh old springs to keep the shock
absorbers balanced and thereby maintain motor-
cyele stability,

Table 45 Fork Spring Free Length

Standard Service Limit
10,18 in. 976 1n.
(258.5 mm) (248 tmm)

* 0il type : SAE 10W non-detergent

Every 6,000 miles {10,000 km), or less if the ail
appears dirty, the front fork oil should be changed,
To drain out the old oil, first emove the drain
screw from the lower end of the outer tube on
each side. Stand the motorcycle on both wheels
and push down on the handlebars a few times to
pump out the oil, Replace the drain screws,
remove the top bolt from each side, and pour
in the specified type and amount of oil,

fnner tube damage

Visually inspect the inner be and repair any
damage or replace the tube if the damage is not
repairable, Since inner tube damage will aso
damage the oil szal, replace the seal, too.



9. REAR SHOCK ABSORBERS
1) Construction

The shock absorbers constitute the rear
suspension, protecting the rider and vehicle from
road shock and vibration, and thereby increasing
riding comfort and lengthening vehicle life. To
further absorb vibration from small irregularities
in the road surface, the shock absorbers are
mounted with rubber bushings at the top and
bottom.

The shock absorber consists of springs, an
inner cover, outer shell, eylinder, piston rod,
piston, and shock absorbing oil, The basic tension
of the spring (the initial load) is adjustable in three
steps to comform with road and loading con-
ditions, and rider comfort,

2)Operation

a. Compression

When the rear shock absorber receives a load,
‘the outer spring is compressed, and at the same
time the cylinder rising in the outer shell causes
pressure on the oil underneath the piston. The
oil flows through the piston orifice, pushes up
the non-return valve held down by valve spring
C, and enters the space above the piston. A
gnall amount of oil also flows through the
opening of base valve A, pushes down base valve
B and enters the oil chamber between the cylinder
and the outershell. The resistance to this oil flow,
in addition to spring tension, constitutes buffering
action. The compression stroke is terminated
when the cylinder strikes the rubber at the top

end of the piston rod.
% Outer Spring @

Rear Shock Absorber
Return Spring

i}

Non-returm Walve
‘41— Piston

i- - Cylinder

Basa Valve A

l____ Bass Vale B

Compression Stroke

Duter Shall

b. Extension

When the outer shell moves downward
together with the cylinder due to spring force, the
oil in the space above the piston goes through the
piston orifice, pushes down the piston valve, goes
through the valve and back into the space under
the piston. At this same time, the vil in the space

between the cylinder and the outer shell also
retums to undemeath the piston by pushing
open base valve A normally held shut by valve
spring D. The resistance of the flowing oil checks
the tendency of the outer spring to suddenly
expand to its full length. The extension stroke is
completed when the inner spring hits the stopper
at the top of the cylinder :

“__Inner Spring

. Piston

Valve Spring.

¥ e ; .

Extension Stroke

i Base Vahe g
] “-.__Base Vahe B

- Outer Shell

=e=n

3) Disassembly

The rear shock absorbers are a non-disassembly
part and must be replaced as an asembly if
defective.

To remove the shock absorbers, take out the
mounting baolts.

i

4) Inspection

a. Check the shock absorbers for leaking oil
A leaking unit should be replaced.

b. Since during compression the spring foree i
much greater than the oil damping force, this
damping force is very difficult to check. The
damping force during expansion can be easily
inspected, however. Compress the shock absorber
and release it. I it does not return smoothly
without jerking or snapping back, or if other
abnormalities are noted, replace it




Rear Shock Absorber @

Outer Spring
—
)
|
J‘I\_ Stoppar Rubber
Piston Rod
™ "t~ Inner Cover
| |
|
! b |
Inmer Spring
[ b
| "y
", Qil Seal
Piston i
I
~
“‘-\.‘_Du ter Shell

Raar Spring Farce

MOTE: Riding with one bad shock absorber will
soon cause the other one to break down. If
inspection reveals a defective shock, replace it as
s0on 4% practicable.

c. Check that the rubber shock absorber
mountings are not worn, cracked or hardened,

5) Adjustment

By tumning the outer spring seat, the spring
seat is raised or lowered, increasing or decreasing
minimum spring tension and changing the length
of the spring stroke. Use a spanner (special toal)
or screwdriver to turn the seat. Turning from A
to B to C increases tension; turning in the opposite
direction decreases tension. Minimum spring force
for each position is given in the graphs,

kg
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10. DRIVE CHAIN

1) Construction - Operation

The drive chain transmits engine power to the
rear wheel and, together with the front and rear
sprockets, performs secondary reduction. Chain
construction is illustrated below. Wear occurs
beiween the pin and bushing, and bushing and
roller due to chain moyement and tension, and
causes the chain to lengthen. Chain slack is also
produced from wear of the roller surfaces against
the sprockets. If chain play becomes great enough
it can cause the chain to snap or come off the
sprocket, so this play should be checked and
adjustment made at regular intervals. And along
with chain adjustment, wheel alignment must also
be taken into consideration. Misalignment will
cguse the chain to snap ofF slip off the sprocket,
and cause abnormal chain and sprocket wear,
reducing power transmission efficiency.

Table 47 Chain Specifications

Model No. of Links Type |

51, 51A 102 FK5258H-G

1B, 51C

KHI50-A5 108 EK5258HG

KH250-B1

52, SIA 98 EK3305HG

53, 53A 104, 102* EK5305H-G

KH400-A3 104 EK5305H-G
*Eyropean model

2) Inspection - Adjustment

a2 Lack of lubrication will greatly hasten. chain
wear, as will dirt sticking to the chain and grinding
against it. Wash the chain in gasoline or solvent,
and lubricate it just enough to ensure smooth
operation, but do not use 50 much oil as to collect

dirt or to be flung off as the chain furns.

Drive Chain

== E“LL M Fd‘ o

T 1 T —

b, With the motoreycle in its normal standing

position on the front and rear wheels, check chain
play at the center of the chain as illustrated. Play
must be more than 3{87 (10 mm) and should
never be allowed to exceed 1 1f2" (40 mm).
Adjust the chain using the chain adjusters if it is
out of tolerance. Standard adjustment is 3/4
{20 mm). [See Fig. 347]

¢. To adjust the chain first loosen the rear torque
link mounting nut, the axle nut, axle sleeve nut
and chain adjuster lock nuts. Also loosen the
rear brake adjusting nut il necessary. Tighten the
chain by screwing in the chain adjuster bolts.
Loosen the chain by backing oul the bolts and
kicking the rear wheel forward. Check the adjust-
ment as explained in the previous paragraph (b).

To keep the wheels properly aligned, make sure
the right and left sides are adjusted evenly so both
chain adjusters point 10
swing arm.

the same mark on the

Fin Bushing
ﬁﬂnllﬂ
i 1
"‘n.\_\_\_
Bin Link Roller Link j

3% in (20 mm)




After adjustment, do not fail to retighten all
the parts that were loosened. Also check rear brake
adjustment.

d. Replace the chain when it has stretched so much
that correct adjustment is no longer possible.
To prolong chain life, check the engine and
rear sprockets and replace them along with the
chain if they are worn. Oil the chain with SAE 30
motor oil at least every 200 miles (300 km), and
immediately after riding on wet roads,

3) Disassembly - Assembly

This is accomplished by removing or inserting
the master link. It is helpful to give the chain
some slack to make assembly/dizsassembly easier.

When replacing the master link clip, the open end
should face in the opposite direction to chain
movement, to kKeep the clip from coming off and
causing the chain to break.

N

11. FUEL, OIL TANKS

1) Construction
a. Tanks

Fuel Tank @

il Tank
@0




b. Snap-shut Tank Cap
Cap B!*!@

c. Fuel Tap

The fuel tap has three positions: on, reserve,

and off. In the off positions the tap is closed and
gasoline will not flow. In the on position gasoline
flows until a 1/2 US gallon (2 liter) reserve is left,
which can be tapped by turning the lever to the
reserve position. Since this tap does not shut
gasoline off automatically, the tap should be
turned to off when the engine it stopped, to
prevent possible carburetor overflow.

2) Disassembly

a. Fuel Tap

Pull off the fuel pipe and turn the tap to the
reserve position fo drain the gasoline, Remove the
tap.

.flfﬁv#

b. Fuoel Tank

CAUTION: The main wiring harness is located
under the fuzl tank between the tank and the
frame. When remaving the tank be careful not to
eateh it on the wiring.

Turn the fuel tap to the off position to stop the
flow of gasoline and remove the fuel pipe. Then
remove the tank.

Fuel Tap @

! '.'
8 a -|
:'- 'W' P ||

!ﬂl

Lever Position “0% or "ON™ ——>
Lever Position “R", or "RES™ - --=




c. Oil Tank
Befare removing the oil tank, plug the il pipe
to prevent spillage.

3) Inspection

a, Fuel, (il Tanks

After the fuel and oil tanks are used for a Jong
period, sediment collects in them and should be
cleaned out to keep it out of the fuel tap and oil

PUmp.

b. Fuel, Oil Tank Caps

The caps not only keep the gasoline and oil
from spilling, but allow air to enter the tanks
through a vent hole in the cap. I air does not
enter the tank, a partial vacuum will form at the
top of the tank and prevent the oil or gas from
flowing cut the bottom. Clean the caps and
check that the vent is not plugged.

c. Dil Tank Cap O Ring and Banjo Bolt Gasket
Check these parts for damage which may cause
oil leakape,

Foot rests, Stands

Footrest Bar

<

Footrest

Main Stand

@

4) Assembly

Assembly is in the reverse order of disassembly,

NOTE: Be sure there is no air leakage at the
vacuum pipe connections, as this will stop gasoline
from flowing,

12, STANDS - FOOT RESTS

1) Construction

The center and side stands are of rigid con-
struction to support the sweight of the wehicle
when it s parked.

2) Disassembly

a. With the side stand kicked up, remnove its
mounting bolts, being careful not to damage the
threads, and then remove the spring and stand,

&

% e

%Fomm Bar

6

@ Side Stand Spring

Side Stand




b. Take the spring off the center stand, pull out
the cotter and joint pins, and remove the stand.

c. Foot Rests

Left Front

Take the left_ front foot rest off together with
the shift pedal assembly.

The rear foot rests also serve as a muffler
mounting. Hold the rear part of the muffler and
remove the (ool rest from the [rame.

3) Inspection

a. Springs

Replace the side or center stand spring if it is
stretched. If the sprinpgs do not keep the stands
up properly, they may lower from vibration and
cause an accident.

b. Foot Rest Rubber
Replace the rubber if it is wom or chewed up.

4) Assembly
Assembly is in the reverse order of disassembly.

MOTE: When replacing the left front foot rest,
see that the shift pedal links are at 90%angles,
making any adjustment with the adjusting bolt.

13. SEAT

1) Construction

The dual seat iz packed with sponge rubber
for riding comfort. It is held in place by pins on
one side, and a catch on the other.

2) Removal
Remove the cotter pins and pull out the pivot
pins.

3) Assembly

Assembly is in the reverse order of disassembly,

14, MUFFLERS - EXHAUST FPIPES

1) Construction

The exhaust pipes conduct the exhaust gases
from the engine to the muffler. Gas lcakage is
averied by a gasket mounting at the engine, and
a heat-resistant rubber sleeve at the exhaust pipef
muffler connection. The mufflers, which ar
mounted by a bolt at the front end and by the
foot rest stud at the rear, consist of an outer pipe
with baffle plate projections inside, and a baffle
tube inserted in and running most of the length



5 Series Seat

Muffler Assemialies

of the muffler. The exhaust gases from the
engine are conducted to each muffler by the
exhaust pipe. Inside the muffler the gas hits a
baffle plate and enters the baffle tube through
its many holes. When the gas strikes a baffle
ingide the tube, it exits into the muffler until

Baffle Tube @

it next hits one of the muffler baffles, then back
into the baffle tube and so onuatil the gas reaches
the muffler opening. During all this moving back
and forth from baffle tube to each silencing
chamber of the muffler, the gas is gradually
expanding and the exhaust sound being muffled.



2) Removal
a. Baffle Tube

To remove the baffle tube for periodic cleaning,
take out the mounting bolt inside the rear of the
muffler and pull the tube out with pliers.

&

b. Muffler
To remove the muffler alone, loosen the clamp

at the exhaust pipe connection, take out the front
and rear mounting bolts (rear bolt is the foot rest),
and remove the muffler.

¢. Exhaust Pipe

To remove the exhaust pipe alone, first loosen
the muffler mountings and the clamp at the
muffler/pipe connection. Then remove the exhaust
pipe mounting nuts and pull off the pipe.

3) Inspection

a. Carbon build-up inside the exhaust pipe and
muffler reduces exhaust efficiency and lowers
engine autput power.

(1) Remove carbon from the baffle tube
with a wire brush. If the carbon is teo thick to
remove properly with the brush, burn it off with
a torch or by setting the tube in a fire. After
burning, the carbon will come off by striking the
tube pently.

{2) To remove carbon from the exhaust pipe,
use & long screwdriver to scrape it out, or run a
chain through the pipe.

b. Check the rubber muffler connector sleeve and
il it is hard, cracked or has deteriorated, replace it
to avert exhaust leakage.

c. Replace the exhaust pipe if it is cracked, or if
the surface that mounts to the cylinder is bent
or damaped.

4) Assembly

Assembly is the reverse of disassembly.

NOTE: When the exhaust pipes are removed for
inspection, repair, etc., 1t is recommended that
the gasket at the cylinder end be replaced to
prevent any possible exhaust gas leakage.



V. Electrical (on contact
Breaker Ignition System Models)

1. AC GENERATOR - RECTIFIER

1) Construction and Operation

In the 5 Series and KH250, an AC generator
supplies all power for the ignition, lighting, charg-
ing circuits, etc. This AC generator differs from
& DC generator in that in requires a rectifier, but
its meril lies in its small size, light weight, and lack
of parts liable to faillure. In this generator, a
magnetic field rotates inside the armature wind-
ings, and asthe field cuts through the windings
it induces voltage in them.

a. Field
The permanent magnel type field rotor which
turns inside the amature is shown in Fig 372,

b. Armature

The armature, which is constructed as part
of the generator housing, consists of three sets of
coils wound on laminated cores, Each of the three
coils, and therefore each phase of the three-phase
generator output, is set 120° shead of the next,
and the relationship of the three waveform re-
sultants is illustrated in Fig. 373.

Generatar Qutput

- -

Ao

The three windings are delta connected as shown
below.

Armature Winding Connection @

c. Rectifier

The alternating current output of the generator
must be rectified, ie. changed to direct current
to charge the battery, Figuw 375 is a simplified
diagram of the circuit used for efficient full-wave
rectification (rectification of both puositive and
negative halves of the AC cycle) of the AC
generator output, Only one of the three phases
is shown in the diagram, but with slightly ad-
ditional wiring, all three phases can be rectified
with this circuit.

The diodes used (four shown here) conduct
current in only one direction, and the two differ-
ent current paths for the first and second halves of
each cycle are shown in Fig. 375. The A arrows
indicate current flow during the first hall of the
cycle when the top generator lead is + and the
bottom lead is —; the B arrows show current flow
for the other half cycle.

The diodes are manufactured by fitting to-
gether two pieces of silicon material. Each of the
two pieces is impregnated with a different type of
impurity, so that one piece always has a surplus
of electrons (the N, or negative piece), and the
other has a constant shortage of electrons (the P,
or positive piece),

When a voltage is applied to the diode in the
direction of the battery in Fig. 377 the surplus,
or free, electrons are repelled by the negative volt-
age and attracted toward the pesitive voltage and
current flows,

In Fig. 378 the voltage source is connected in
the reverse direction, but sinee there are no free
electrons in the P material to flow in the reverse
direction, no current flows.

= @
;

TAVAVAVATA)

Rectifier Output

-




Anode (&)  ~.] Cathode (K} @
L

<}
E_—_
=]

N
e
e

=)

® o

g -
=
—ﬂmmﬂ;‘a
& Bg 4 p-o
¥e 4

+ et
Battary

Currant Flow

e FOERlES @

L i
P M

& & =N =]

& 12

o @ g e

e -

= T+
Battery

Mo Current Flow

From the preceding explanation it can be seen
that if an alternating current is applied to the
diode, it will conduct only on the half of the cycle
when the polarity of the voltage corresponds with
the polarity of the diode. Due to this half-
conduction-only property of the diode, it is called
a “semiconductor”, and is used to change current
flowing in both directions (AC) to single-
directional current (DC). Other examples of
semiconductors are  transistors and thyristors,
which are made from three or four pieces of a
different type of semiconductor material,

NOTE:

1. Excessive heat or current in a semiconductor
will cause it to break down, and current will then
flow through it in either direction. Once a semi-
conductor has broken down it will not retum to
its former semiconductor state, and must be
replaced.

2. When testing diodes or other semiconductors,
a very small amount of current may be noted
in the reverse direction. This is leakage current
and does not usually indicate that the diode
is defective,

2)Inspection

To completely test the generator and rectifier,
various equipment is required the tests given here
include only those practical with a hand tester,
and are usually sufficient for the purpose,

a. Armature

Check for comtinuity — i.e. current flow —
hetween all three of the yellow leads (the pink,
vellow and white leads in the contact breaker
ignition system models), setting the tester leads to
two wires at a time,

Check that none of these leads is grounded
out to the generator housing by touching one
tester lead to the housing and the other to each
lead. No current at all should flow.

b. Rectifier

The rectifier assembly has three yellow leads,
one red, and one black lead, a total of 5 leads.

Use a multi-tester as in Fig. 331 and check for
continuity in the direction of the arrows only.
If there is no continuity or if there is continuity
in both directions, the rectifier is defective. Where
“Yellow” is indicated, three checks must be made
each time, one for each yellow wire,

- +
Yellow - Black
Blue - Black
Red = Black
Blue =+ Yellow
Red -+ Yellow




MOTE: Insome multi-testers {ohmmeters) the
batteries in the tester are reversed so that the
current flow will appear to be the reverse of that
shown in the table.

2. VOLTAGE REGULATOR
1) General

As generator speed increases with engine speed,
the magnetic field cuts through the asrmarure
windings faster, and generated voltage increases,
It follows that at higher speeds the generator
voltage will burn out the lights, overcharge the
battery, and raise various other problems if it i3
not held down to a certain level,

In the contact hreaker ignition system models,
permanent magnets supply the magnetic field 1o
generate current.  But since the magnet strength
cannot be changed, the voltage in this case is
regulated by a Silicon Voltage Regulator (SVR)
which in effect returns any excess voltage to the
generator,

2) Operation

This voltage regulator uses semiconductor
devices called silicon controlled rectif fers, or
thyristors, as electronic switches to control
current flow. These thyristors can be turned an
and off instantaneously, and have no maving parts
to wear out. The thyristars are turned on by
another semiconductor, a zener diode. In arder
o understand regulator operation, a basic
knowledge of the thyristor and zener diode is
Mecessary.

(1) Thyristor (Silicon Controlled Rectifier)

The thyristor is made of four pieces of
semiconductor material (see page 105-for an expla-
nation of semiconductors). Current flows from
the cathode to anede but will not flow in the
reverse direction. The thyristor differs from a
diode in two respects: (a) when a valtage of the
correct polarity —negative to cathade— is applied,
it will conduct only after receiving a signal at the
gate input; (b) it will not stop conducting, even
when the gate voltage js removed, until the anode
to cathode voltage is removed or reversed,

Thyristor ;
A tanode) K fohodey (38

G [gate)

(2) Zener Diode

Az in a normal diode, current will flow easily
from the cathode to anode, and will not usually
flow in the opposite direction. Unlike a normal
diode, however, the diode will “hregk down™, or
conduct in the reverse direction, il enough voltage
is applied in the reverse direction: when the
voltage is lowered or removed, the diode will stop
conducting and return to its normal state, The
voltage at which the diode begins reverse con
duction, is called the breakdown valtage, and can
be set at the desired level when the diode is manu-
factured. This property of the zener diode mikes
it very useful in voltage regulator circuits,

Reéverse Current @1

A[ ‘|K

Zener Diode

i

Fig. 384 is a slightly simplified schematic-
diagram of the silicon voltage regulator as con-
nected in the comtact breaker ignition system
models, The portion in the dotted lines is the
regulator itself, and the letters 31 the regulator
leads correspond to actual wiring colors.

Since the AC generator is 3 phase, three
thyristors are used, one for each coil. For ease of
understanding, current flow i followed come-
pletely through for coil No. Lonly, When arma-
ture voltage is + at point and S at point(d)
current to charge the battery flows from @) to (Y
through diode Dy to © to gound. Then from
ground at point (@ charge current flows up
through the battery to point E, ®, through D:
and back to the gencrator at point (G). If the
voltage at  point (B} (which corresponds
electrically to point (@ when diode D: is
conducting) exceeds 16 volts, the zener diode
breaks down and conducts in the direction of the
arrow. Current flow at this time isup through R,
to thyristor Thy cathode, out the gate lead and
through the zener diode. This current gates the
thyristor, that is, it gives it a push to start
conducting. When Thy conducts. current from
Coil 1 goes from @ — (B — @ —ground —{
—*Ry—Th;—(D and is finally returned to the
generator at point @© . Voltage at the top of R
that is developed when Thy conducts, gates Thy
which conducts to return excess voltage to the
generator at point (&) ; then voltage across Rs
pates Ths and the third thyristor conducts excess
electricity back 1o (7).




Valtage Regulator Circuit

5 Serlas Voltage
Regulator Circuit.

During each cycle of alternating current where
the voltage exceeds 15 volts, the zener diode
starts conducting at 15 volts, and stops conducting
when the voltage drops below 14.5 volts. The
thyristors start conducting when they are gated,
and stop conducting each time the voltage reaches
the negative half of the cycle.

The result is that the voltage level is held down
to a 15 volt maximum.

3) Inspection

Make the following checks in the order given,
going on to the next step only if the previous one
checks good. For testing, the white, yellow and
pink leads from the thyristors can be grouped
together as one.

(1) Check that the resistance between (D
(brown) and (3 (the case) is more than 1 K. A
resistance of less than this indicates a shorted
component,

(2) Check that there is no current flow (i.e.
high resistance) in either direction between (2
and@ . Any significant current flow indicates
that a thyristor is defective.
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(3) Connect a 12 volt battery between (3 and
(Diwith the negative lead to 3 and positive to (D),
as shown in Fig. 387. Use an ohmmeter (tester)
to see that current will not flow from @& (=) 10
@(+). 1If current flows, the zener diode is de-
fective.

2 |Black]

(4) Connect an additional 4 volts or so in
series with the 12 volt battery, to make a total
of over 16 volts, the breakdown voltage of the
zener diode. Again check for curmet flow from
Gito @ . [f current now flows, the regulator is
operating correctly; if no current flows, either the
zener diode or first thyristor is defective,



MOTE: If the regulator checks pood with the
above procedure but still does not appear to be
operating correctly in the circuit, check it by tral
replacement with a good unit.

CAUTION:
Handling the Silicon Voltage Regulator—

1. Do not let the screws get loose. This would
reduce heat radiation efficiency, and could cause
the semiconductors to overheat and short,

2. To aveid damage to the SVR, be sure the
main switch is turned off before removing or
replacing the unit.

3. Take care that the 3V'R is mounted firmly in
place, and that the leads are connected correctly.
A mistake in wiring will result in damage to the
battery, as well as the SVR,

4, For the SWVR to function properly, the
battery must be charged to near capacity, [If the
battery is badly discharged, charge it before
installing it in the motoreycle,

3. IGNITION SYSTEM

This system supplies the spark to ignite the
gasoline mixture that is drawn into each cylinder,
To enable efficient use of the exploding gas, the
ignition system must supply a strong enough spark
at the correct moment.

1) Construction

As the diagram shows, this ignition system
consists mainly of the breaker arm, breaker cam,
points, spring and capacitor. The rubbing end of
the breaker grm iz formed from bakelite, electd-
cally insulating the points on the other end of it,
from the plate on which the parts are mounted.
Due to the eccentric rotation of the cam on the
end of the generator rotor shaft, the breaker arm
tiding the cam is periodically pushed up to open
and close the contacts. By adjusting the time at
which the breaker arm is pushed, ignition timing
can be changed. The points are made of tungsten
steel, which has both electrical and mechanical
durability. However, since it is impossible to
completely avoid wearing of the points, they too
are designed to be adjustable.

2) Operation

The contact points in Fig. 389 are in the closed
position. If the ignition switch is closed at this
time current flow from the battery is through
ground, the breaker points, the primary winding
of the ignition coil, and via the switch back to the

battery.
(389

Ignition Coil

Ignition Switeh Contact
Points
Condenser a

Spark Plug

Battery

Current through the prmary winding of the
coil creates a magnetic field, strengthened by the
iron core. As the generator motor tums, the
breaker cam rotating with it pushes against the
breaker arm and opens the contacts, suddenly
cutting off current through the primary winding,
The magnetic field then collapses, and as a result
of the high turns ratio between the secondary and
primary ignition coil windings, an extremely high
voltage is induced in the secondary winding, This
high voltage is introduced to the spark plug via the
plug cable, and causes a spark to jump across the
spark plug point gap and ignite the gasoline
mixture in the combustion chamber,

Besides the voltage induced in the secondary
winding, selfinduction also causes current to
continue 1o flow in the primary winding even after
the contacts have opened. This current builds up
to a pressure of several hundred volts which,
without the capacitor, would jump across the
breaker contacts and gradually burn them away.
To avoid this, a capacitor is connected in paralle]
with the contacts, and the selfinduced current
charges the capacitor instead of sparking at the
contacts.

3) Inspection

a. Check that the breaker arm is insulated from
the mounting plate when the points are open. If
the breaker arm is not insulated due to poor
mounting or damage, it will not be possible to
interrupt primary current to produce the spark.




b. Check the contact points for wear or
fouling. The points must be inspected periodically
since they become worn after a long period of
operation, and the slight sparking at each break
gradually burns the surface.

Depending on the extent of point damage,
grind the surface smooth with emery cloth or
oilstone, or replace the points as set,  Oil on the
contact surface will prevent proper contact and
the ignition spark may be lost, so wipe off any oil
with paper or cloth, taking care that no paper or
cloth particles remain on the point surface.

The contact point gap, and therelore ignition
timing, change due to point wear or grinding down,
and must be adjusted. For pap adjustment
procedure, see the paragraph on ignition timing
adjustment.

c. Capacitor

When the capacitor can or the internal insu-
lation deteriorates or becomes punctured, the
ignition spark may become weakened or the
- contacts might not break electrically, If a long
blue-white spark can be seen jumping between the
breaker contacts, the capacitor is most likely to
be defective.

(1) Capacity

The capacitor capacity is .18uf. Check the
capacity with a capacitor tester. If such a tester
is not available, and the multitester used gives
no instructions on capacitance testing with i,
charge the capacitor with a direct voltage source,
observing correct polarity.,  After giving the
capacitor several seconds to charge, remove the
voltage source and short the capacitor leads
together. If a spark jumps between the leads at
this time, the capacity is sufficient.

(2) Insulation resistance

Disconnect the capacitor ground and check for
no continuity between the + side and the can. 1f
there is a current path, the capacitor is shorted;
if no current flows the capacitor is probably good.

4)Ignition Timing Adjustment

First use a thickness gauge to see if the maxi-
mum contact opening for each of the three sets of
contacts, is between 012" and 016" (0.3 — 0.4
mm). If the gap is incorrect, loosen screw A and
adjust the gap to that value, as illustrated in Fig.
392,

i

Timing marks L, C, and R engraved in the rotor
face can be seen by looking through the inspection
window in the stator. [f ignition timing is
correct, the contacts are just beginning to open
when the rotor and stator marks are aligned. To
adjust the timing, loosen two screws B, insert a
serewdriver between the pry points (), and turn
the screwdriver to move the contact plate back
and forth so that the points just starl to open
when the timing marks are aligned,

This adjustment must be done for each of the
three sets of peoints to completely set ignition
timing. When the L marks are aligned, for
example, the L contact breaker plite mounting
serews should be loosened and plate L pried, etc.

When correctly set, timing is 23° BTDC, which
in terms of piston position rmeans the piston is
2.60 mm (L1024 inch) from Top Dead Center.
NOTE: Apply a small amount of quality grease
to the felt. Use the prease sparingly, as excessive
grease will be thrown off the cam onto the points,
causing burning and pitting.

The spark plug gap is 0.024 — 0.028 inch (0.6
—0.7 mm).



VIl. Electrical (on C.D.lgnition

System Mo di‘;‘ﬂ]‘

1. AC GENERATOR

1) Construction and Operation

The KH400 generator consists of a magneto
flywheel and two stator coils, The magneto fly.
wheel has & permanent magnets (3 sets of N and §)
evenly spaced in its circumlerence. The two stator
coils connected im series are mounted on the
aluminum plate and are spaced at 120° so that
the same magnetic polarity passes the two coils
simulianeously pgenerating an alternating current
with 3 eycles per flywheel revolution.

W] \/1213" \/240“ Masu“

e 3 cycles per
one mmullm

If the battery, rectifier and regulator are all
good, but there is still low voltage or insufficient
charging current, the generator may be defective.
There are three types of generator failures: short,
opent (wire burned out), or loss of magnetism,
A short or open in one of the coil wires will result
in either a low output, or no output at all. A loss
of magentism, which may be caused by dropping
or hitting the flywheel magneto, leaving it near an
electro-magnetic field, or just by aging, will result
in low output.
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2) Inspection

To make a dynamic test of the dynamo, the
battery and rectifier must first be checked and
known to be good. If battery voltage is less than
12 volts, first charge the battery.
2, Remove the left side cover and disconnect the

red 3-pin plug leading to the regulator.
CAUTION: To avoid damage to the regulator, be
sure the main switeh is turned off before dis-
connecting the regulator plug.

b. Make sure that all accessories (light, turn
signals, etc,) are turned off,

c. Unlock the seat and swing it open.

d, Turn the multi-tester switch o the 30 VDC
range and connect it across the battery, —
meter lead to the battery — terminal, and
+ lead to the battery + terminal.

e. Start the englne, run it at 4,000 r.p.m. and note
the meter reading. A wvoltage reading of 14 to
20 VDC is normal. A lower reading indicates
the dynamo is defective.

f. Turn off the engine and disconnect the meter
leads from the battery.

g. Set the meter to the 12 Amp DC range and plug
the meter leads into the sppropriate meter
sockets,

h. Disconnect the battery — terminal lead and

connect the + meter lead to the — terminal and
— meter lead to the disconnected wire end,
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This puts the ammeter in series with the rec-
tifier and battery so that battery charging
current can be measured.

s

i. Tum on the ignition switch and start the
engine. :

j. Holding engine speed at 4,000 r.p.m., note the
meter reading. A reading of 4.0 — 6.5 amperes
is normal; if the current is much lower, the
dynamao is defective,

k. To determine whether the trouble is with the
windings or with the flywheel magneto, first
turn off the engine and disconnect the white
3-pin plug.

1. Using the R x 1 scale of the chmmeter, measure
resistance between the two yellow leads which
comes from the generator. Resistance between
the two leads should be 0.45 — 0.7 ohms, Less
than this resistance means the coils are shorted;
a higher resistance or no reading at all means
the coils are open. If the coils are found to be
open or shorted, replace the stator assembly.

Generator Qutput

e e

Rectifier

A — ~]J

m. Using the highest resistance scale of the ohm-
meter, measure the resistance beiween each
dynamo wire and chassis ground (the engine
or frame, etc.). Mo reading (=<} is normal;
any meter reading indicates a short, and the
stator assembly must be replaced,

n. If the windings have normal resistance, but
voltage and eurrent checks showed the dynamo
to be defective, then the rotor magnets have
probably weakened, and the flywheel magneto
must be replaced.

2. RECTIFIER

1) Construction and Operation

The rectifier is used to change the alternating
current {AC) from the generator to direct current
(DC) for the battery charging, lighting, and other
circuits.  If contains four diodes connected in a
bridge circuit arrangerment for efficient full-wave
rectification. The new rectifier for KH400 is
molded inte an aluminum housing with many fins
for better heat dissipation.

The reason that the diodes can change
alternating current to direct current is that they
only conduct in one direction from the — to +
side.

The figure shows the alternating current from

the generator is rectified by the four diodes
connected in a bridge. The A amows indicate
current flow during the first half of the cycle when
the top penerator lead is + and the bottom lead
is —: the B arrows show current flow for the other
half cycle.
CAUTION: Excessive heat or current in a semi-
conductor will cause it to break down, and current
will then flow through it in either direction. Once
a simiconductor has broken down it will not
return to its former semiconductor state, and must
be replaced.

2} Inspection

Unlock the seat and swing it open. With the
engine off, disconnect the yellow d4-pin plug
coming from the rectifier. Using the R x 10 or
R x 100 chmmeter range, check the resistance
between the red = each yellow, each yellow — red,
black — each yellow, each yellow —=+black wires, 2
total of & measurements, Fesistaner should be
low in one direction and infinite (=) in the reverse

direction.
{Q

Rectifier Output
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NOTE: The actual meter reading varies with the
meter used and with the individual rectifier, but,
generally speaking, the lower reading should be
within 1/3 seale of zero ohm. If the meter reads
low or high in both directions between any pair of
wires, the rectifier is defective and must be
replaced as an assemnbly,

3 REGULATOR

1) Construction and Operation

The solid-state regulator limits voltage to a
maximum of 13.5 — 14.5 volts. Since it contains
no centacts or other moving parts, it does not
wear out and never needs to be adjusted., [t is
therefore manufactured as a sealed vnit, and must
be replaced as a umnit should it become defective,
Internal regulator operation is explained here only
to aid the technician in troubleshooting and in
understanding test procedures,

The main components of the circuil are thy-
ristor (SCR) and a zener diode (ZD). The
thyristor, or Silicon Controlled Rectifier (SCR) as
it is also called, is an electronic switch which is
turned on by a voltage signal to its gate lead, The
current can flow from the cathode to anode only
when a signal is received at the gate input lead.

Thyristor :
i

& (anode) C (cathode)

G (gate)

The zenor dinde allows current flow from the
cathode to anode. Unlike a normal diode, how-
ever, the zener diode will *break down™, or conduct
in the reverse direction, if enough voltage is appli-
ed in the reverse direction. The voltage at which
the diode begins reverse conduction, is called the
breakdown voltage and is set at the disired level
when the diode is manufactured. :
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Zener Diode \
@03

A (anode) VL C(cathade)

In a regulator, the zener diede iz connected
to the gate lead of the thyristor to signal the thy-
ristor when charging voltage becomes too high.
Detailed circuit operation is as follows:

Regulator Circuit @
EH /
AL Generator
- Rectifier
f
| Yﬁid -— e
ellow /Graen
-,
G '_______H_uguila_m_r__‘ E‘ 1
! SCR L 2
| »2i°L [
i o= | &
m :__(:2 i I_'ﬂ
| Te: S
I ™
7T 7 7 )

The alternating current from the generator is
changed into direct current in the rectifier, and
then it flows through the black lead to ground.
From ground it goes up through the battery to
charge it, and through the red lead and the rectifier
up to the penerator. When battery charging voltage
gets too high, however, the zener diode conducts
and signals the thyristor to start conducting.
Then, instead of current going through the battery
and overcharging it, it flows from ground up
through the thyristor and then back to the gener-
ator.

CAUTION:
Handling the Silicon Voltage Regulator —

1. Do not let the screws get loose. This would
reduce heat radiation efficiency, and could cause
the semiconductors to overheat and short.




2. To avoid damage to the S3VR, be sure the
main switch it turned off before removing or
replacing the unit.

3. Take care that the SVR is mounted firmly in
place, and that the leads are connected correctly,
A mistake in wiring will result in damage to the
battery, as well as the SVR.

4. For the SWR to function properly, the
Battery must be charged to near capacity. If the
battery is badly discharged, charge it before
installing it in the motoreycle.

2) Inspection

a. In Circuit

If the battery continually discharges, or if it
overcharges, the regulator may be defective.
Symtoms of too high a charging voltage are:
{a) battery water must be added often to all the
cells; (b) lights burn out when running at high
r.p.m.

If the battery is defective or if it is discharged,
the regulator will not operate normally and the
battery must first be charged before any regulator
tests can be made. Check the battery voltage
before starting the engine and charge it if it is
less than 12 volts.

(i) To check wvoltage, set the meter to the 30
VDC range and connect it across the battery,
the — meter lead to the — battery terminal,
and the + meter lead to the + battery terminal
(Fig. 397).

(i) Start the engine and run it at 4,000 rp.m.
Switch on the headlight switch with the
dimmer switch in high beam position. If the
meter reads between 13.5 and 14.5 volts at
this time, the regulator is operating normally.
If it reads more than 14.5 volts, either the
regulator is defective, or it is not properly
connected into the circuit due to a loose
connection, broken wire, etc.

Carcfully check all connections before
replacing the regulator. If the meter reading is
less than 13.5 volts, either the dynamo or
rectifier is defective, or the repulator is
defective. This can be checked easily by
legving the meter connected to the battery as
is, stopping the engine, disconnecting the red
plug under the left side over, and restarting
the engine. With the engine again running at
4,000 r.p.m., if the meter now reads betwean
14 and 20 volts, the regulator is defective; if
the meter reads less than that, either the
dynamo or the rectifier is defective.

b. Qut of Circuit

CAUTION: When the regulator is removed, make
sure that the serew in the regulator body is not
removed or loosened (Fig. 405). This screw aids
in heat dissipation and the regulator will overheat
if the screw is not properly installed.

MOTES: 1. To make this test, a voltage source
which is variable from 8 — 14 voltsanda 12V 3
— 6W bulb with a socket and leads are required.
This is because the regulator can not be tested
properly using just the multimeter asin the case
of a mechanical regulator.

2. A battery is a good voltage source becanse of
its constant output voltage. An alternate
voltape source, such as a battery charger, can
not be used to test the regulator, because its
output voltage is not perfect direct current.

(i) To test the repulator out of circuit, first use
an chmmeter (o check resistance between the
two leads. With the meter on the K x 10
or B x 100 scale, there should be 1,000 -
1,200 ohms resistance between the black and
vellow/green leads. If the resistance reading
results are any other than this, the regulator is
defective.

(ii) Connect the bulb between the regulator
yvellow/green lead and the voltape source
+ terminal. Connect the regulator black lead
to the voltage source — terminal, Set the
multi-tester to the 30 VDC range, connect
the meter — lead to the regulator black lead,
and connect the meter + lead to the regulator
yellow/green lead.

The regulator and the bulb are connecied
in series, and the voltmeter is connected in
parallel with the regulator.

Regulator Test {Out of Circuit)

Voltmeter

Voltage Source  pulk
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1 I

+

 Yellow/Green Regulator
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(iii) When the voltage source is tumed on, the bulb
should be unlit. While gradually increasing the
voliage source output from 8§ volts to 14 volts,
the bult will light at a certain point. Note the
exact voltage when the bulb light.

(iv) If the regulator is good, the bulb will light at
the voltage between 10 — 12 volts. If the
above check shows the regulator to be bad,
replace it

NOTE: If the regulator checks pood with the

above procedure but still does not appear to be

operating correctly in the circuit, check it by trial
replacement with a good unit,

4. CAPACITOR DISCHARGE IGNITION

The ipgnition system of KH400 consists of thres
ignition eoils, one C.DI unit, two exciter coils
and three signal coils, And it can be roughly
divided into the timing detection cireuit, capacitor
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the small chip of magnet on the circurnference of
the flywheel, which is actually the extention from
one of the magnets inside the flywheel, passes
rapidly the three signal coils inducing an inter-
mittent alternating current with one cycle per
flywheel revolution in each coil,

iy

Signal Coil

Signal Coil Output

charge circuit, and the actual ignition spark ]
producing circuit.  Following is the diagram of the o
C.D.. system of KH400. 2 q q r\ q
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The chip of magnet is very small, but it has a
strong magnetic flux. So when it cut through the
coils instantaneously, the magnetic field in the
coils changes so rapidly that a strong and sharp
sine wave current is penerated. This pulse current
is sharp enough to trigger the thyrister in the
C.D.I. unit without need of amplification. The
three signal coils send signal current to ignite the
spark plug in each cylinder at proper timing.

Ignition Timing Detecting Circuit i

Signal Cail f

. % SCRIL] |
L= ,
K ﬁ | SCRIR) |
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|

|

Magnet
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2) Capacitor Charge Circuit

To charpe the capacitor, two coils of wire are
mounted on the aluminum plate. As the flywheel
rotates, the three sets of permanent magnets cut
through the coil windings and induces a strong
alternating current of 200 — 220 volts at over
1,000 r.p.m. The two capacitor charging coils are
connected in series as shown in the following
figure. The upper coil has less windings than the
lower coils,

Capacitor Charge Circuit

Ignition Coil

i o e A L

At low r.p.m. the lower coil generate a current
strong enough to charge the capacitor in the C.DI.
unit while the upper coil cannot supply enough
current. - But as the engine revolution rises, the
charging current from the lower coil starts to
decrease gradually because the coil windings have a
large number of turns and cause the armature
reaction, a kind of resistance, in the circuit. But
when low speed winding voltage starts dropping,
the upper coil (high speed coil) takes over and
supplies sufficient voltage to charge the capacitor.
The high speed windings have fewer turns and
much lower resistance and consequently do not
become loaded down when supplying charge

current. The two coils are matched so that a
steady voltage is supplied to the ignition units at
all speeds.

Capacitor Charging Voltage :

Taotal Charge
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3)C.D.I. UNIT

KH400 C.D.I. unit consists of three sets of
capacitor, thyristor, and rectifying diade for each
cylinder, When the thyristor is triggered, ie.
receives a gating pulse, it conducts and acts as a
short circuit across the charged capacitor, Con-
sequently, the capacitor suddenly discharges
through the ignition coil primary winding. The
fast rate of discharge in conjunction with the high
turns ratio of the coil windings, producesa 32 KV
ignition spark.

a. Detailed Operation

When the excitor coil output voltage is at the
polarity indicated in Fig. 408, capacitor charge
current flows through exciter coil blxek lead to
ground, up through the ignition coil primary, and
to the capacitor (C). Return current is from the
other side of the capacitor through the diode (D)
and up through the red lead, back to the exciter
coil,

When the signal coil is at the indicated polarity,
signal voltage is felt at the gate of the thyristor and
the thyristor starts conducting to discharge the
capacitor.  Signal current is from.the signal
generator winding through ground, from cathode
(K) to gate (G) of the thyristor (Th}, and back to
the generator.

After the thyristor starts conducting, the
capacitor discharges through the primary winding
of the ignition coil to the ground and up through
the thyristor.

b. Ignition Timing

The KH400 ignition systern does nol incor-
porates automatic timing advance. Thisis because
the signal voltage rises too sharp a2t all engine
speeds and there is not much difference in time for
the voltage to reach the level to trigger the thy-
ristor. The ignition timing is set to ignite the spark
plugs at 23° (2.6 mm at piston position) B.T.D.C.
at 4,000 r.p.m. with a slight (max. 1°30") advance
or retard at other speeds.



4} Inspection

a. Signal Coil
The clearance between the coil cores and the
flywheel: 0.16 — (.20 in, (0.4 — 0.5 mm)

L £\ NG
Resistance between the lead (whitefred, white/

green, or white/blue) and the ground: 60 — 75
ohms

b. Exciter Coil

Resistance between the red and black wires (at the
G-pin connector under the seat): 210 — 240 ohms
Resistance between white and black wires (at the
&-pin connector under the seat): 180 — 210 ohms

c. Ignition Coils
Primary winding resistance between the orange,
biue or green and the core is 0.7 ohms.
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Secondary winding resistance between the spark
Plug cap and the ignition coil core is 16 k82, If an
inductance tester is available, induciance between
the orange, blue or green and the core is 1.9 mb,
and between the plug wire and the core it is 40 b,

d. C.D.I. Unit

As the C.DI. unit is a “black box™ which
cannot be disassembled or repaired, if the C.D.L
unit is found to be defective, it must be replaced
with a new one. To check it, use KEAWASAKI
Electro Tester (P/N. 37001-980) which will tell
vou whether the various semi-conductors in the
C.DI unit are working properly or not, The
tester only tells whether the unit is good or
defective, and you cannot detect which diode or
thyristor failed in the unit.

To connect the C.D.I. unit to the tester, use the
special adaptor (connecting harness) as indicated
in the instructions of the tester.



VII. Troubleshooting

ENGINE
e Ignition spark - (DFault in fuel system
— Starting difficulty i A (@Fault in compression gystem

or failure to start r present - (3:Mechanical failure
- (T*Defective spark plug

No spatk for - @: Faulty_plulg v:rl.rc msuliatlun
— CDI AN —1 @ Defective ignition coil

P - (@) Defective signal coil
L SiDefective C.ID.1. unit

- (D Fuse blown

No ignition — (71 Bad wiring or connection, or short
spark T} ([@Bad ignition switch connection

— [pnition System — L iDefective C.D.1. unit

- (D'Fault in fuel system
— (2 Fault in compression system
=~ (3:Mechanical failure

__ Ignition spark
present

(D Defective spark plug

i) Faulty plug wire insulation
@) Defective ignition coil

@) Defective points
(EDefective capacitor

. Point-type | No spark for
ignition one or two plogs

(TyBad wiring or connaction, or
shart

L No ignition spark @ Battery discharged
(@ Fuse blown
{3)Bad ignition switch conneciton

. (@ Fuel tap clogged
Outside carburetor —i @ Fuel pipe clogged
Check that fuel tank

I 2 . .
Fuel System containg gasoline

(I Starter jet clogged

Inside carburetor (@ Pilot jet clogged
@ Float valve clogged

(1) Spark plug inserted incorrectly
[~ Outside engine E (@ Faulty cylinder head mounting

— Compression System
? 5 (1) Head gasket damaged

. ; (&) Worn cylinder, piston
iicieongin @ Worn, broken rings
4} Defective crankshaft ol seal

— Mechanical Failure Kick pedal inoperative — (1) Broken parts inside engine




[ rotation unstable

Difficulty in re-starting No gasoline in tank
engine after it is warmed up Mixlure too rich

Note: When starting a warm engine, hold the throttle grip full open until the
engine starts and r.p.m. starts to rise. Do not use the starter lever.

(I:Misuse of starter lever
(Z:Fuel tap clogged

(@ Obstruction in fuel pipe

@ Gas tank cap air hole plugged

Qutside carburetor

— Fuel System

Engine starts (I Float valve clogged

but stops — Inside carburetor (Z:Main jet clogged

right away @ Air screw maladjusted
— Electrical System (I Poor wiring connection

(1) Air screw excessively opened
(2 Obstruction in pllot jet

(3 Float level too low

@ Throttle stop screw maladjusted

Fault in carburetor

— Mixture too lean

. (1> Poor fuel suppl
: WL PRYY
Engine misfires, Other —[ (fuel tap or fuel pipe clogged)
(2 Carburetor mounting loose

Fuel System —
e ; v cl
(T: Air screw excessively closed
Lheeleach (Z: Pilot air passape obstructed
carburetor ! :

— Fault in carburetor—-(3) Float level too high

@ Starter plunger maladjusted
(& Throttle stop screw maladjusted

— Mixture too rich——

Other =3 Air cleaner clogged

— (T Reduced ignition coil performance

— (Z; High voltage insulation breakdown

— (@ Spark plug electrodes maladjusted or fouled
—— Weak spark —1— (@) Poor wiring connection

— (%) Points maladjusted or dirty

— (&) Defective capacitor

— (@) Reduced C.D.I. unit performance

Electrical System

() Ignition timing maladjusted



Low output power -1

This trouble often has
more than one cause, and
trouble  symptoms may
notl be clear

) ) Spark plug improperly insta.
‘r(}uts}dc cylinder 7: Poor cylinder head mounting
— Low compression —i
Damaged head pasket
Cylinder, piston wear
(3) Worn, weakened or broken piston rings

@) Crankshaft. main bearing or oil seal
defective

LIHSEda cylinder

@ Spark plug gap too large, or wrong
]_ ieat range

7 Ignition timing maladjusted
—lgnition System @ Weak spring arm of contact points,
@) Reduced ignition coil perflormance

E) Loose wiring connection in ignition
circuit

Engine runs poorly
| under load, but ___|

runs fine with @ Insufficient fuel supply to carburetor

load removed @ Starter plunger stuck in up position
. Fuel System ) Float level maladjusted

id; Main jet clogged
(€ Throttle valve does not fully open

{: Air cleaner clogped
—— Oher ——Ei} Muffler plugged up
) Water or Toreign matter in pasoline

—™ Clutch-release maladjusted
(@ Friction discs worn

— (lutch slippage
L@ Cluteh springs weak

—(I; Electical maladjustiment
—z; Carburetor maladjusted

—@ Air cleaner or muffler clogged
— Overheating —@, Clutch slipping

—(5) Carbon accumulation in combustion
chamber

(@ Incorrect type of gawmline or oil

—; Carburetor maladjusted
7} Air cleaner clogged

Heavy fuel and —(@ Muffler clogged
il consumption @) Clutch slipping
—5) Control cable maladjusted

—&) Oil pump maladjusted
L7 Worn cylinder, piston or piston rings




Abnormal engine
sounds

Gear shift trouble—

(1) Slight piston seizure

(Z) Piston ring broken or sticking

{3 Primary gear and housing gear grinding
@ 0il pump gear and pinion gear grinding
(5) Main bearing worn or damaged

® Faulty clutch damping rubber

— During normal driving

(I} Excessive clearance between connecting rod small

| During sudden acceleration end and piston pin, or between pin and piston

(3, Excessive cornecting rod big end clearance

[—@ Ignition timing too advanced
— Knocking (@) Carbon accumulation in cylinder head
L@ Foor quality gasoline

— Stops when clutch disengaged — (1) Excessive clearance between cluich housing and
friction plates

(1) Excessive piston clearance
When the engine is (@ Piston rings worn
— idling while cold (@ Worn piston
iy Connecting rod bent, warped

(1; Shift shaft rubbing against crankcase or left cover
(%) Return spring weak or broken

(@ Shift lever broken

(@ Return spring pin loose

(& Bent selector fork

(&) Clutch will not release

— Doesn’t go into gear

(@) Shift shaft rubbing against crankease or left cover

— Shift pedal doesn’t return (@ Return spring weak or broken
@ Return spring pin loose

(i: Set lever spring weak or broken
(@ Set lever pin loose

— Jumps out of gear (3) Worn selector fork pin
@) Worn selector fork

(& Drum positioning plate loose

(@ Set lever spring weak or broken
— Overshifts r@ Set lever bolt loose
I..@ Return spring pin loose




Clutch ____ |

malfunction

FRAME

Poor sieering
control

Special care
must be taken in
this area since
Faulty steering is

— Droesn’t disengage

(D) Clutch release maladjusted
(2) Friction or steel plates warped

(3) Tension uneven among clutch springs

@ Transmission oil old or too heavy
(5) Too much transmission oil
(&) Seized clutch bushings

(@ Clutch release maladjusted
IZ@ Fretion plates worn

Slips

— Handlebars hard to turmn

——t— Front or rear wheel wobbles

@ Clutch steel plates womn
@ Cluteh springs weak

(I Steering stem nut too loose
() Bearings damaged or cracked
(T Steering stem bent

i@ Front tire air pressure low

1> Worn front or rear wheel bearings
— 3 Spokes loose

3} Front or rear wheel rim warped

i3} Swing arm bushing, sleeve worn

—(@ Front or rear shock absorbers unbalanced

(@) Front and rear wheel misaligned
{3 Front or rear fork bent
(@) Frame twisted

(@) Front fork springs weak

—z: Front fork oil level low, or oil too light

L Rear shock absorbers maladjusted, springs weak,

or oil leaking

(12 Front fork oil too heavy, old, or il level too high

(%) Fork bent

dangerous. \— Handlebars pull to one side
— Too soft
Shock
absorbing bad
l— Too hard
Brakes don't hold

(@) Tire air pressure too high
(&) Seal cushions bad

—T} Brakes maladjusted

— (@) Brake cam worn
-—(5) Brake drum worn
—g) Brake panel bushing womn

|—(7) Brake cable defective

(3 Rear shock absorbers maladjusted or defective

(@) Brake linings worn, or only one side touching
—3 Foreign matter. oil, water between brake lining

and drum



Periodic Maintenance Guide

After Alter Every Every
Operation initial initial subsequent subsequent
Frequency 500 miles | 2,000 miles | 2,000 miles 4,000 miles
(800 km) | (3,000 km) (3,000 km) {6,000 km)
Adjust brakes . L] - ']
Adjust drive chain . . -
Check, adjust clutch . . N
Check, adjust carburetors - . .
Check, adjust carburetor and
. . ]
oil pump cables
Check spoke tightness and
- [ ] L ]
rim runout
Tighten nuts and bolis . L] -
Clean fuel system . - -
Clean, set spark plugs L] . ]
Adjust points, check timing
i L] - -
(Point-type ignition)
Check ignition timing (C.D.L) . - .
Check steering play . -
Clean air cleaner element . -
Carry out general lubrication - .
Check tire wear L] -
Check drive chain wear ® .

Change transmission oil

Every subsequent 3,000 miles (5,000 km)

Lubricate drive chain

Every 200 miles (300 km)

Check brake wear Every 4,000 miles (6,000 km)
Check front fork oil level Every 4,000 miles (6,000 km)
Decarbon head and exhaust system Every 4,000 miles (6,000 km)

Change air cleaner element Every 6,000 miles (10,000 km) or after cleaning 5 times
Change front fork oil Every 6,000 miles (10,000 km)

Change brake fluid (Disc brake) Every 1 year or 6,000 miles (10,000 km)

Regrease wheel bearings Every 2 years or 12,000 miles (20,000 km)

Regrease brake camshafi(s) Every 2 years or 12,000 miles (20,000 km)

Regrease speedometer gear housing

Every 2 years or 12,000 miles (20,000 km)

Lubricate steering stem bearings

Every 2 years or 12,000 miles { 20,000 km)




Torque Table

Tighten all bolts and nuts to the proper torque using an accurate torque wrench. A bolt or nut if insuf-
ficiently tightened may become damaged or fall out, possibly resulting in damage to the motorcycle and injury
to the rider. A bolt or nut which is over-tightened may become damaged, strip an internal screw, or break and
then fall out,

The following table lists the tightening torque for the major bolts and nuts: .
Part Name English Metrie See Pg.
Crank Case Nut 8 mm 19 — 25 filbs 1.6 — 3.5 kgM 39

& mm 11.5 — 16 ft-Ibs 1.6 — 2.2 kgM 39
Cylinder Head 14.5 — 17.5 ft-lbs 2.0 — 2.4 kgM 21
Front Axle Clamp 1.5 — 16 ft-lbs 1.6 — 2.2 kg-M 72
Front Asxle Nut 51 — 65 ft-lbs T —0kgM 64
Ftont Fork Upper Clamp
P 115 — 16 ftlbs 16 — 2.2 keM =
% Bolt
Magneto Flywheel 14.5 — 17.5 ft-lbs 20 — 24 kgM -
0il Hose Banjo Bolt (Engine
35 — 43 indbs 0.4 — 0.5 kg =
oil pump)
Pivot Shaft Nut 43 — 72 fi-lbs 6 — 10 kg-M 59
Rear Axle Nut 72 — 101 fidbs 10 — 14 kg-M o4
Rear Shock Absorber 19 — 25 fi-lbs 2.6 — 3.5 kgM -
Spark Plug 18.0 — 22 filbs 2.5 — 30 keM 2]
Spokes 17 — 35 in-bs 0,2 — 0.4 kgM B4
Steering Lock Nut 19.5 — 24 frlbs 27 —-33 kgM -
Torque Link Nut 19 — 25 ftlbs 2.6 — 3.5 kpM =
Transmission Qil Drain
37 — 52 ftbs 5.0 — 7.2 kgM 19
Plug




LI~

The table below, relating tightening torque to thread diameter and pitch, lists the basic torque for the bolts
and nuts used on Kawasali Motoreycles. However, the actual torque that is necessary may vary among bolts
and nuts with the same thread diameter and pitch. The bolts and nuts listed on Pg. 124 vary to a greater or
lesser extent from what is given in this table, Refer to this table for only the bolts and nuts not included in the
table on Pg. 124. All of these values are for use with dry solvent-cleanad threads,

Coase threads

dia {mm) pitch (mm) ft-Ibs kg-M

5 0.30 2535 035 — 0.50

& 1.00 4.5 - 6.5 06 — 0.9

8 1.25 11.5 - 16.0 b — 2.2
10 1.50 22 -30 3.1—-42
12 1.75 39— 54 54—-75
14 2.00 60 — 83 83—11.5

. 16 2.00 94 — 130 13— 18
18 2.50 130 — 181 18— 25
20 2.50 188 — 253 26— 35
Fine threads

dia (mm) pitch (mm) ftdbs kg-M

3 0.50 2.5 -3.5 0.35 — 050

6 0.75 4.5 - 5.5 0.6 — 0.8

8 1.00 10,0 - 135 14— 1.9
10 125 190 - 25 26— 3.5
12 1.50 33 —45 4.5 — 6.2
14 1.50 54 — 74 74— 102
16 1.50 83 ~116 115 — 16
18 1.50 123 — 166 17— 23
20 1.50 166 — 239 23— 33



AC generator
C.D.lgnition model
Contact breaker

e o] e

Adjustment

Brake
Front, di0 ..commrrcrminmnis
Front, drum ...
Rear ..

wsnsenns 20-27, 28,111 -112
25-26, 28, 105-106
13-14

71-72
EEERREE 1

Brake lamp switch
Frun‘ ------ L e e L L ] ?2

12.13, 53-56
15-16
. 5556
12-14
110, 116117
13
S L

e [

Rear ...oeee
Clutch
Fuel leve] ......
LT TR 11T S —
Oil pump
Point gap ..
Shjj‘l:puh]lmhgl
Shock absorber, rear
Starter lever ........
Stearng coosvonmomnnmmsrsmnen e
Throitle

5. R L

Grip ..

SLOP SCTEW vuwsmnsisesmstniimnisins
Wheel balance

Air bleeding

Air pressure, tire .....
Alignment, wheel .
DURINE b o o S T

e —

.............

......

BafTle tube . e

c'lm‘mﬂn Iy e oo L2 BAERENRE SR RR RN 4[
wh‘ﬂl ------------- FRIENR AR AR SRS R A M‘ “'. ‘?'H’, ﬁg

Bleeding
| h T ————— 'L |
PHREEBTCRERSIN |

Boring, eylIinder ... mmmissmmmenisisssnsas 21
Brake

i T
See Hub.
7981

o

GG LELL LT

Drum
Brake lamp switch

Front

Rear .70
Brake lining wear indicator .......cmmsimmin. 82

...... 12:15, 50-56
C.D.Ignition system 115-117
TR, TIW oo ncsninncsi sinn simmasinen s sasons ssssssses D99
USSR SR SO U |
Clutch.... s 15-16, 29-33

B BN N AR N

Index

Clutch release ... sssnncees 15216, 30, 33
Comuctaq rod . See Crankshaft,

e o i A3 - 37-39
Cl'lﬂklhln i b it .. 3941

D Lt L L]

DT T T

Damper
COUPIMIE «ocnciessrsnansinansmssnssssossanssiasans mnanuiisias:
SRR s rre————ssa—eson BT
Drum brake .......cecovs — Y, ||| 8
Disc brake .

&
]

BEEEEE SR

e LI TTT T R

34-35, 4294
sasee 1382

Cerrmarm e

Engine
AdJustment ..oiissriirinsraissasiasis
Minor disassembly
Mounting

Engine left side .............

Engine sprocket

12-16,110
............................. 9-10
ivesn 1.2

. 1012

e 15 28
. See Eng:ine ‘Jeft side.
Engine right side . 28.29
BXBaust piPe cscemcssssuscssssssimmsssmimisssnasss 10‘2 104
External gear shift meclunim IR | | |

.-.. 101-102
ens s et DT

Bha s s

AREE R RS PR

s EaEan

[ ——

Foot rest
B e
Front fork

Disc brake model .....coossmsmm cnannsams T 20T

Drum brake model .... e 8591
Front hub

Drum brake model
Front wheel

Disc brake model

Drum brake model ............
Fuel level ..... P
Fuel tank

e L L

w 72-73
.............................. 64-72
........ B T LLTT LY ?2"13
e e 6061
weses 3556

Gear shilt mechanism ...... ..o 34-37, 41-44
Ll T 1T ——— 1 ST

8285
21

Honing ........ i
Hub, including brake drum and rear
mnsansisss -T2

||||||||||||

Ignition system
C.D.Ignition ....
Contact breaker ignition

Kick starter .......comme

PRARSRE R R E P A SR EEERR R R RS B 115‘] I’T
weeee 109-110

wnses 4546

L L r L LTI T TS

Lubrication, engine ..........ccuw.. 37, 38, 47-50

Milﬂﬂﬂ ﬂ}"iﬁ"hﬂﬁl, C-Dq-lc CEETELLLIRRET] 2?‘23. l l l"I l T
Muffler .. weee 102-104




0il
Engine ......... .. 49.50
Front fork, d].sc brake mndel PRt
Front fork, drum brake mﬂdel i e )
TIANSISFHON wereneneensssssaisssessanrans 03
LT 71 ¢ P —— 23—29 4‘?-49
OHLTARE * (orriiiassnizas seneamaremaans it . 98.101

PerfOrmance CUIVES ........c.ecoccoimmsesmmrmssrnsisses 0°B
Periodic maintenance guide ......ocecceeevieicenienn 123
PREOI it s L
PRS0 PN imsnam s o
1 ETVaT i [ - RS DU SN o =L, [
Pivot shaft, swing arm ........c.ovimmmnninnnn, 3759
PIuG, SPATI verrrinsmsmmemrresmmiissismssssasisasenns Oy 215, 110
Lo R s s e S B L
Port tmilng & s i w18
PHMSIY GEBE ciiiuciisvsivonsimiinmisinsssmasiisines. SS-D9T

Rear shock absorber ....cvevmimnsvemvesrmsrmsens 9597
Rear 5procket .......iceemeereemrmimmsmssssnsrirnresss 08, 70
Rectifier *

C.D.Ignition model | i i I 2113

Contact breaker ignmon mnde] wone 105-107
Regulator

C.D.Ignition model . vervmsrnenes 113-115

Contact breaker 1gmtinn ‘model ........ 107-109
Rim, i i ecee e cacesseinnimssensens 0, 63464
B T e s s A . 102
Shift me::hanmn o e e 34—3']‘ 41—44
Ehock absorber

FrONt vvivisssiessensssnermesesarene e 928 Front fork.

e e L L R [ i
Spark PIVE ...civwnsinsisismss iminsississnenss T 21,110

Specifications

BT D O e st e it D

Gl o e e D
NPl A A i e B R
Sprocket

ENGINE ......oremmrirmrrssaneeneees SCE Engine left side.

TG, .. iisiisissisie e pes s DD, 0
tand o e 10T -108
Starter, Kick .........ccnriimeinssssine s $3 =46
StEEriNE AMPET ...ocervcercerasearsrsssnsssismmsassnansss B9
SHEREING SEAM ..o iinssivmmssomimn b ss somssstroasaa =
BWING BIML e vecesssnsrsnsmsrerescsmssss ssssssssminmssss 9 4209
Switch

Front brake lamp _.......cooeeeeeeeimmmininesineiines 12

Rear brake Jamp ..o veecveeecvermsssmmsensssssass 10

Timing
IBRILION ..,0ovseeseeeisssmensssrssnseeneenens 110, 116-117
Port {valve} 18.
Tire | SE?E-D '62-63
quua table
Disc brake Darts ............ouisssssssssnsisne .74
Genieral i e T124-125
Transmission ........sesseeressesssssasonmnnenss F 144
Troubleshooting ..........cesseeeeee e 118 122

Valve INg - ittt it 49
Voltage regulator
C.D.Ignition model |............. J—— e T
Contact breaker ignition model ... 107-109

Wheel balance .....oovecimiinarsssrmnenenes. OO, 64
Wheel . sl B e s st S S DR
Wiring dlﬂg[ﬂm e T e s e L A L
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