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Foreword

This Shop Manual covers maintenance and repair of the motorcycles listed on the cover,
through the 1972 models.

Before beginning to service a motorcycle, careful reading of the applicable section is recom-
‘mended to eliminate mistakes and vnnecessary work.

Note that in the tables throughout the manual, values for the G5 are the same as those for
the G3TR-A or G Series, whichever is listed, except as indicated on the first two pages of the G5
specifications {page i-iii, i-iv).
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100cc

GALA |

GA2-A

G388-A

G3TR-A

Dimension

Performance

(Owerall Length
Overall Width
Overall tHeight
Wheelbase
Road Clearance
Dry Weight

71.3in (1,810mm)
29.1 in (740}
40.1 in {1,020mm)
45.2in (1,150mm)
5.94n {150mm)
174 1b (79kg)

F1.31n {1,810mm)
291 in (740mm)
40.1 in {1,020mm)
45.2in (1,}50mm)
5.9 in(130mm)
174 1b (79ke}

72.1 in (1,830mm)
33,1 in {840mm)}
40.7 in (1,035mm)
45.2 in (1,1 50mm)
6.7 in (170mm)
183 1b (83kg)

72.1in (1,830mm)
33.1 in (840mm)
40.7 in (1,0350mum)
452 in (i,150mm)
6.5 in (360mm)
182 Ib (83kg)

Maximum Speed
Fuel Consumption
25 mph{40kph)
Climbing Ability
Braking Distance

Minimum Turning Radius

5. 5. 1/8 Mile
5. 8. 1/4 Mila

62 mph (100kph}

176mifgal(75km/®)

29°

Z1.3ft/22mph
(6.5m/35kph}

0.9 in (1.8m)

11.6 sec

68 mph (110kph)
176mi/gal(75km/%)
27°

21.3t/22mph

{6.5m/35kph)
70.9 in (1.8m)

11.3 sec

70 mph (113kph)

176mifgal{75km/¥)

27°

21.3ft/22mph
(6.5m/35kph)

709 in (1.8m)

11.5 sec

66 ph (107kph)

165mifgal{ T0km/%)

33°

21.3ft/22mph
(6.6m/35kph)

70.9 in (1.8m)

£1.3 sec

Engine

Type

2 stroke-1 cylinder
rotary disc valve

2 stroke-1 cyh‘nde:
rodary disc valve

2 stroke-1 cylinder
rotary disc valve

2 siroke-1 cylinder
rotary disc valve

Bore x Stroke

Displacement
Compression Ratio
Maximum Horsepower(HP/r.p.m.)
Maximum Torque

(kg-m

1.85X2.04in

(47X51.8mm)
5.43 cu in(8%9cc)
7.0:1

1.85X2.04in

{(47X51.8mm)
5.43 co in(89¢cc)
7.0:1

1.85X2.04in

{47X51 8mm)
543 cu in(8%ce)
T.0:1

1.95%2.04in

(49.5%X51.8mm)
6.04 cu in(99¢c)
7.0:1

Type (Mikuni)

Fuel Tank Capacity

1.73 U.S.gal(6.5%)

2.26 U.S.gal(8.6%)

2.26 U.S.gal(8.68)

gy (TP
|
o Open BIC | 120° 120° 120° 120°
nlet Close ATC 55 55 55°
E o r s r «o f a !
E _ Open BBC 57°30 57°30 57730 57°30
F.
o} SVOMEHEL Close ABC $7°30' 57730/ 57°30° 57°30°
£ | .
A Open BRC 84°30’ 84730’ 84°30° 84°30’
xhiaus Close ABC 8430 84730 84730 84730"
Carburetor VM195C VM19SC VM195C VM198C

2.26 U.S.gal(8.6%)

Lubrication System

Engine Oil
Oil Tank Capacity

Super Lube

it Injection
2-stroke engine oil
1.3 U.5.q1{1.29

Super Lube

0il Injection
2-stroke engine oil
1.3 U.S.qt(1.2D)

Super Lube

Qi Injection
2-stroke engine ail
1.3 U.8.q1(1.28)

Super Lube

Qil Injection
2-stroke engine oil
1.3 U.S.qt(L1.25)

Starting System Primary Kick Primary Kick Primary Kick Primary Kick
Tgnition System Flywheel Magneto Flywheel Magneto Flywheel Magneto Flvwheel Magneto
Ignition Type Convention Conventien Convention Convention
Tgnition Timing Before TDC B.T.D.C20° B.I.D.C.20° B.T.D.C.20° BI.D.C.20°
Spark Plug NGK B-7HS B-7HS B-8HC B-3HC




Series 100¢c 125¢e
Item GATR G31IM-A BIL-A Fé6
o | Overall Length 76.7 in (1,948mm) 76.5 in(1,940mm) 77.41in (1,965mm) 78.5 in (2,000mm)
2 Owverall Width 33,0 in (840mm) 33.04in (840mm) 31.14n (790mm) 33.5in (850mm)
% {veral! Height 41.8in (1,062mm) 43.5in (1,100mm) 40.4 in (1,025mm) 42.5in (1,075mm}
£ Wheelbase 30.8in {(1,270mm}) 5140 in (1,295mum) 49.2 in (1,250mm) 51.5in (1,315mm)
= Road Clearance 10.0 in (250mm) 10,0 in (260mm) 5.3in (135mm) 9.5 in (245mm)
bDry Weight 185 1b (84kg) 178 Ib (81km) 257 b (11 7kg) 231 b {103kg)
Maximum Speed 66 mph (107kph) 68 mph (110kph) 72 mph (115 kph)
® | Fuel Consumption 153 mifgal{65km/ Q) 153 mi/gal(65km/%) | 137 mi/gal(60km/%)
g§! _ 25mph(40kph) 29” (high range) 30° 34°
E | Climbing Ability 40° (low range) 16.4 £t/22mph 19.5 [t/22mph
]
= . . 21.3ft/22mph {5.0m/35kph) (6.0m/35kph)
E Braking Distance (6.5m/35kph)
Minintum Turning Radius 79.0 in {2.0m) 79.0 in (2.0m) 74.8 in (1.9m) 79.0in {2.0m)
S. 5. 1/8 Mile 11.5 sec 19.0 sec
8. 8. 1/4 Mile “11.5 sec 17.8 sec
™ 2 stroke 1 cylinder 2 stroke 1 cylinder 2 stroke 1 cylinder 2 stroke 1 cylinder
pe rotary disc valve rotary disc vaive rotary disc valve rotary disc valve
1.95X2.04 in 1.95X2.04 in 2.17X2.067 in 2.05X2321in
Bore x Strok
ore X Stiake (49.5X5.18mm) (49.5X51.8mm) (55X52.5mm) (52X58.8mm)
Displacement 6.04 cu in (99¢c) 6.04 cu in (99cc) 7.56 cu infl 24cc) 7.65 cu in (124¢cc)
Compyession Ratio 7.0:1 7.8:1 6.4:1 7.2:1
(HP/
Maxinum [lorsepower 1, 17.5/11,000 12/6,500 17.5/1,508
Maximum Torquc'k _ 1.13 1.35
g-m . . 1.74
(ft—lb frpm ) 8.20 10,500 974 /5,000 126 /7,000
Open BIC 120° 140° 110° 115°
Inlet Close ATC 50° 70° 45° 55°
=13]
g
&1 Scaver- Open BBC 57230/ 62° 57°30" 57230/
e ging Close ABC 57730 62 57730 57 30
E . — -
Exhaust Open BBC 84°30’ 93° 79730/ 87°
i Close ABC 84730 93 79°30 87
;5 Carburetor
Type (Mikuni) VM19SC VM24SC VM228C VM24SC
Fuel Tank Capacity 2.5 U.8,ga¥(9.58) 1.70 U.S.gal{6.58) 2.24 11.8.gal(8.59) 2.4 U.5.2al(9.0%)
Lubrication System Super Lube (asoline-0il Super Lube Super Lube
0il Injection Mixing {H{ Injection (il Injection
Fngine Qi 2-siroke engine oil Racing engine oil 2-stroke engine oil 2-stroke engine oil
0il Tank Capacity 1.3 U.S.qu(1.28) ——— 1.9 U.S.qt{1.85) 1.6 U.5.qt(1.50)
Starting System Primary Kick Primary Kick Electric & Kick Primary Kick
lgnition System Flywheel Magneto Magneto Batiery Fiywhee! Magneto
Ignition Type Convention Convention Convention Convention
lgnition Timing Betore TDC B.T.D.C.20° B.T.D.C.23° B.T.D.C.20° B.T.D.C.23°
B-THZ
$park Plug NGK gongsiow speed) B-9HN B-6HS B-8HC
(for hard use}




G5 Supplement

Maintenance and measurement values for the G5 are the same as those for the G3TR-A (or
“G Series” where the G3TR-A is not listed separately), except for the drive chain and sprockets
which are the same as those on the G4TR.

Specifications which may differ from those of other models are listed on these two pages, and
a separate G5 wiring diagram is included in the rear of the manual on page W-3A.

Table 3-25, 3-26 Carburetor

Tyne Main Needle Jet Pilot Cut- Air N Float Le"e‘_”
v Jet * Jet Needle Jet Away Screw Actual Tevel | Measurement “*A"”
. ourns 78 + 1mm 24 £ 1mm
VM19SC | 102.5 E-4 511-4 17.5 2.5 L2yt (110 04in) | (.94 % .04in)
*Reverse type
Table 4-1 Tires
Tire Size Alr Pressure ‘1
T ﬁ -
Front Rear Front . ‘ Rear
2.75-18 3.00-18 23 pst (1.6 kg/cm?) \ 28 psi (2.0 kg/cm2)

Table 4-11 Fork Spring Free Length

Standard

T

Service Limit

13.13” (339 mm)

12.95" {329 mm)

Table 4-12 Front Fork

Oil (each fork)

Type of Oil

!
Standard Quantity 1

Level from top of tube

SAE 10 matar oil

l 5.4 oz, (160 cc)

T4 3/16" (360 mm]




Gb Specifications

Dimensions
Overall length
Overall width
Overall height
Wheelbase
Road cleararance

Dry weight

76.5 1in, (1,940 mm)
33.5in. (845 mm)
41.5 in. {1,050 mm)
49 in, (1,245 mm)
9.5 in. (238 mm)
191 lbs, (87 kg.}

Performance
Maximum speed
Acceleration

S8 1/8 mi,
(0-200 M)
Climbing abilitiy

Fuel cansumption

Minimum turning
radius

Braking distance

Engine

Type

Displacement

Rore x stroke

Compression ratio

Lubrication

Starting
Ignition system
Ignition timing

Spark plug

66 mph (107 kph)

11.5 seconds
33°

160 mifgal @ 25 mph

(70 km/1t: @ 40 kph)

77 in. (1.95 M)
21 ft. @ 22 mph
(6.5 M @ 35 kph)

2-stroke, single
cylinder, rotary
disc valve

6.04 cu.in. (99 cc)

1.95 x 2.04 in,

(49.5 x 51.8 mm)

7.0:1

Superlube oil,

2-stroke engine il

Primary kick

Magneto

20° BTDC

NGK B-8HC

Transmission

Type

Clutch

Primary reduction ratio

Gear ratios: Ist
2nd
3ed
4th
5th

Final reduction ratio

Overall drive ratio

Transmission oil

5-speed, constant
mesh, return shift
Wet, multi-disc

3.52

292

1.77

1.30

1.09

0.96

2.80 (42/15)
9.46

3aqt. (74 of

SAE 10W30 motor

oil

Frame
Type Tubular, double
cradle
Suspension:  Front Telescopic fork
Rear Swing arm
Tires: Front 2.75-18 4PR
Rear 3.00-18 4PR
Castor 62°
Trail 3.8in, {97 mm)
Brakes
Type Internal expansion
Drutn size: Front 4.33x 1.18 in.
(110 x 30 mm)
Rear 4.33x1.18 in.

(110 x 30 mm)

Eleetrical Equipment
Battery
Head lamp
Tail/brake lamp

6V, 4AH

6V, 25/25W

6V, 3/21c¢cp
(5.3/17W)

i~ iV




Series 175¢c 250cc 350ce
Item F7 F8 F81M F5
Overall Length 80.5 in (2,040mm) 82.0in (2,090mm) 83.0inf2,110mm) 82.0 in (2,090mm)
E Overall Width 33.5in (830mm) 32.0in (820mm} 35,0 in (900mm) 32.01in (B20mm)
% Overall Height 43.0 in {1,090mm) 43.51in (1,100mm} 43.0in (1,095mm) 46.0 in (1,160mm}
E Wheelbase 52.0in (1,320mm} 55.0in (i,400mm} 9.0 in (230mm) 55.0 in (1,400mm)}
= Road Clearance 10.0in {250mm) 8.4 in (210mm) 55.0 in {1,400mm} 9.0 in (230mm)
Dry Weight 233 Ib (106ke) 270 tb (123kg) 2331b (108ke) 265 1b {120kg)
Maximum Speed 80mph{128kph) 85mph(136kph) 84mph{135kph)
Fuel Consumption 114mifzi(50km/Q | 95mifgal(40km/R) %0mifpal(3 Bkm/L)
25mph(40kph)
W : : Tz 4] o o
2 Climbing Abitity 36 36 40
b . . 33.0ftf31mph 49.0f1/31mph 39.0ft/31mph
é Braking Distance (10.0m/50kph) (15.0m/50kph) (12.0m/50kph)
% | Mimimum Tornign Radius 75.0 in(1.9m) 86.0 in{2.18) 87.0 in{2.2m) $8.0 in(2.23m)
="
5.5, 1/8 Mike e —_— 9.0 sec
$.5. 1/4 Mile 16.0 15.9 14.8 sco
Type 2 stroke 1 cylinder 2 stroke 1 cylinder 2 stroke 1 cylinder 2 stroke L cylinder
P rotary disc valve rotary disc valve 1otary disc valve rotary disc valve
Bore « Stroke 2.42X2.32in 2.68X2.68in 2.68X2.68in 3.17X2.68in
{61.3X58.8mm) (68X68mm) {68X68mm) {80.5X68mm)
Displacement 18.67 cu in(174cc) 15.1 cuin (246.8¢c) | 15.1 cu in (246.8cc) 21.1 cu in (346 cc}
Compression Ratio 7.1:1 6.8:1 7.5:1 6.8:1
Maximum Horsepower 21.5/7,500 24.5/6,800 276,750 3346,500
(HP/r.pm.)
Maximum Torgue
2.12 2.64 312 3.90
-
LB frpam. 154 17000 19.1p /6:000 2250 15750 28.00 /3-309
D! Intet Open BTC 1i5° 110° 130° 110°
Close ATC 55 50 65 50°
£ -
& | Scavenging | Open BBC 55730’ 59° 59° 57°
2 Close ARC 55°30 59° 59° 57°
=2
4] o o ! o
8 Exhaust Open BBC 82 83 87 40 82
ih Close ABC 82 83 87 40 82
i) N IS NS SN e $@ ML e R
Carburetor
Type (Mikuni) VM265C VM30SC VM 30S8C YM325C
Fuel Tank Capacity 2.4 USgal (9.08) 2.9 U.S.gal {11.0%) 3.3 U.S.gal{12.59 3.3 USgal (1 2.59
Lubrication System Super Lube injectolube Gasoline-Oil Injectolube
Gil Injection Pressurized Injection | Mixing Pressurized Injection
Engine Qil 2-stroke engine oil 2stroke engine oif | Racing engine oil 2-stroke cngine oil
Oil Tank Capucity 1.6 U.S.qt(1.5%) 1.7 U.S.qt(t.60) 1.7 US.qt(l.6%
Starting System Primary Kick Primary Kick Primary Kick Primary Kick
[gnition System Flywheel Magncto Flywheel Magneto Magneto Flywheel Magneto
Iznition Type C.D.1. Convention Canvention C.h.l.
e . BT.D.C.23° B.T.D.C.20° B.T.D.C.19° BI.D.C23°
liming Before TDC -=
gnition liming Be ore“-ww (4,000c p.m) o (4.0000p.m0.)
Spark Plug NGK (Champion}
L-20V B-8HC B-9HC 8-10I1-15




i " 90cc [00ce
-\\h‘-\\“‘ Serles . i
Tlem T GAl-A GA2-A. G388-A G3TR-A
. 4-spead S-speod 5-speed S-spead
Type Constant mesh Constant mesh Constant mesh Constant mesh
rotary change return change return change return change
5 Low 2.92 292 2.92 292
E ] 2nd 1.71 1.7 1.77 L.77
E | Gear Ratio 3rd 1.24 1.30 L.30 1.30
E 4ih : 1.00 1.09 1.09 1.09
& Sth —_ 0.96 096 0.96
Primary Reduction Ratio ; 3.52(74/21) 3.52(74/21) 3.52(74/21) 3.52(74/21)
Final Reduction Ratio ! 2.79(33/14) 157(36/14) 2.64{37/14) 3,00(42/14)
Overall Drive Ratio i 9.82 8.68 8.92 10.14
N L. R | . 1 R
Transmission Qil SAELOW300rSAEH30 SAE10W3CorSAE#30| SAL10W300rSAEH30 | SAR10W300rSALEH30
Transmission Qil Capacity 0.74 U.8.q1(0.790) 0.74 U.5.a10.79 0,74 1,8.q1(0.7%) 0.74 U.8.qt(0.79)
5 Heavy duty multiple | Heavy duty multiple | Heavy duty multiple | Heavy duty multiple
€ | Type - P
5"-" disc, Wet plate disc, Wet plate disc, Wet plate disc, Wet plate
Dynamo or Made By Kokusan ;. Kakusan Kokusan Kokusan
Magneto Type FE101 FE1G? FEi109 _ FEI09
‘ e . SN TR 5
Regulzior Type E
g . Ignition Coil Made By K‘t?kusan Kokuasan Kokusan Kr()kusan
. Type 5194 5T94 8T98 5T98
E ST R e
5 Batter Made by, Type | Furukawa 6N4-2A-3 | FurukawabN4-2A-3 Furukawa 6N4-2A-3 ! Furukawa 6N4-2A-5
pov Y Capacity 6V 4AH 6V 4AH 6V 4AH 6V 4AH
2 — [N
'E | Head Lamp Type Seni Sealed. Semi Sealed Sealed Beam Seaied Beam
_5_!3 Head Lamp Bulb 6V 25/25W 6V 25/25W 6V 25/25W §V 25/25w
= Brake/Tail Lamp Bulb 6V 17/5.3W 6V 17/5.3W 6V 17/5.3W oV 17/5.3W
Speedometer Lamp Bulb 6V 1.5W 6V 1.5W 6V 1.5W 6V 1.5W
Neutral Indicator Lamp Bulb 6V 1.5W 6V 1.5W 6V 1.5W 6V 1.5W
Tachometer Indicator ————— — —_—————
Lamp Bulb
Top Indicator Lamp Bulb e
Charge Indicator Lamp Bulb e . -
High Beam iIndicator Bulb o e *Y 1.5W *0V L.5W
Turn Signat Lamp Bulb i 6V BwW 6V 8W *6V BW Y W
Type Tubular Double Tubujxr Double Tubular Double Tubular Double
P ! Crade Crade Crade | Crade
Steering angle i 452 45: 45: 45: .
- Caster 64 64 64 64
Trail 3.1 in (80mm) 3.1 in (BOmum} 3.5in (85mm) 3.5 in (85mm)
o Front 2.50-18 4PR 2.75-18 4PR, 2.50-18 4PR 2.75-18 4PR (1riad)
g Tire Size Rear 2.5(-18 4PR 2.75-18 4PR 2,50-18 4PR 2.75-18 4PR (Trial)
= e = R
= Suspension Front Telescopic I'ork Telescopic Fork Teiescopic Fork Telescopic Fork
' Rear Swing Arm Swing Arm Swing Arm Swing Arm
. Front 3.5 in (90mm) 3.5 in (Y0mm)} 3.5 in {(90mm) 3.5 in (90mm)
Damper stroke | per 2.6 in (65mm) 2.6 in (65mm) 2.6 in (65mm) 2.6 in (65mm)

Front Fork Oil

Capacity each fork 0.135 U.S.4ql(130cc) 0.135 U1.8.q(130c¢) { 0.135 U.S.qt{130cc) 0,135 U.8.qt(130cc)
Mixing Ratio | Mobil Gil 8:2 8:2 8:2 8:2
Spindle 0il ‘ S
4.33%1,38'In Z.33x1.18 0 4.33x1.18 In 3.33x1.18 In
% Inside diameter x Front {119x30mm) {110x30mm) {110%30mm) {110x30mm)
o width R 4.33x1.18 in 4.33x1.18 in 4,33x1.18 In 4.33x1.18 In
2] car {110x30mm} (110x30mm) {110x30mm} {110x30mm)

REMARK GATR High-Low Ratio in Quick Change (1:1.70)

. *Mark is special specification for restricted market

14



e Series 100cc 125¢cc
Item e GATR G31M-A BIL-A | F6
q N S‘Spt-:-éé.- S-speed ) 4-speje-1.:i - S-speed
Type Constant mesh Constant mesh -(Constant mesh Constant mesh
- feturn change return change return change
S T Low 2.97 ) 236 267 2,67
o 2nd i 177 1.61 1.62 1.75
£ | GearRatio | 3rd L 1.30 1.30 1.20 . 120
= 4th PL09 1.9 0.0 f 0.9
= ] stho 1 0.96 o9 072
Primary Reduction Ratio | 3.52(74/21) | 3.52(74/21) 3.24(68/21) 3.13(75/24)
Final Reduction Ralio 2.80(42/15} ‘ 3575014 2.80(42/15) 3.93(55/14)
Overall lJrlvc thlo 9 4( i 12:1 8. I6 8 24
| Transmission (il ATF orﬂAh-FF.BD ATF SAEIUW%OmSAL#‘}.l) Ail*orSAFlOW}O
! Transmission Qil Capacity 0.74U.8.q1(0.78) 0.63U.8.qu(0.68) | 0.35US.qt(0.9H 0.74U.5.qt(0.79)
2 Type Heavy duty multiple | Heavy duty multiple | Heavy duty multlpl\, Heavy duty multiple
5 dise, Wot plale disc, Wet plate dise, Wet plate disc, Wel plate
Dynamo or Made By Kokusan Kaokusan Mitsubishi Mitsabtishi
Magneto Type FE 109 NI 101 CL-T1R F-6079BL
Regulator Made By B R nas Mitsubishi
Type RC-T
E Ignition Coil Made By i Kokusan Kokusan Diamond Mitsubishi
= - Type | 8198 ST 98 TU-25 | HDD
= Batiery Made By Type | Furukawa 6N2-2A-5 Yuasa 12V|2_ ) FUTdeWd 6N4 2A-5
= (,apa(,lty 6V 2AH ; 12¥ 12AH ()V 4AlLl
-—c _ ]
g Semi 'ieaied )
5 | Head Lamp Type Sealed Beam *Sealed Beam Sealed Beam
2 | Head Lamp Bulb 6V 25/25W 12V 35/35W 3% ZSIZSW
= Brake/Tail Lamp Bulb &V 17/5.3W P12V 20/5W 6V 17/5.3W
Speedometer Lamp Bulb OV 3W ——— 12V 3W 6V 3W
Neuiral Indicator Lamp Bulb 6V IW DOL2V 15W 6V 3W
Tachometer Indicator | ——— fe—— POV W
Lamp Bulb :
Top Indicator Lamp Bulb X 12V 1.5W —————
Charge Endicator Bulb . — 12V 1.5W LT T
High Beam Indicator Bulb TRV 1AW —_— AV LLSW
Turn Signal Lamp Bulb ' 6V BW 12V 8W . 6V W
Type ‘Fubular Double Tubular Double Pressed Steed Tubuiar Doubie
I Crade Crade Back-bone Crade
Steering angle l 45: 45" , 43: 48:
Caster 61 60" 30 63 62
Trail 4.3 m(l](]mm) 4.33 n{110mm) 36 m{9lmm) 4. 9 1r1(98mm)
Fire S Front 3.00-18 4PR(Knobby) | 3.25-18 4PR 3. 00 Ib 4PR 3.00-18 4PR{Knobby)
e Size Rear 3.00-18 4PR(Knobby) | 3.25-18 4PR 3.00-16 4PR 3.25-18 4PR{Knobby)
L [ ._l l e 11 PR ) - .
. . N clescopic adjustable . Telescopic For
g Froni Telescopic Fork Hatta fork Telescopic Fork . with S.way adiustable
W= | Buspension Jlength
Swing Arm Swing Arm . Swing Arm
Rear with S-way positioning| with 5-way positionfng Swing Arm with B.way positioning
Damperstroke Frool 4.5 in(i15mm) 6.3 in(160mm) 4,3 in(11{)mm) . 5.7 inf145mm)
Rear 3.5 in(90mm) 3.5 in{90mm} 3.2 in(80mm) 3.5 in(%0mm)
front Fork Oil 0.18 U.S.qt(170cc} | 0.12U.8.qi1(115¢c) 0.1850.8.gt(175cc) | 0.16U.8.q1(}52¢cc)
Capacity each fork . _
- . Mobil Qil . '
Mi Rati 6:4 6:4 B:2 6:4
g RIS cpindle Ol ’
o Fromi | 433x1.180n 5,12x1.18 in 5.91x1.10 in 5.12x1.10 in
4 | toside diameterx | (110x30mm) {130x30mm) {isox2amm) | (130x28mm)
& | width Re: 4.33%1.18 In 5.12x1.18 In 5,91x1.10 in 5.12x1.1Q in
ax {110x30mm) (130x30mm) {150x28mm) {330x28Bmm;j -
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Transmission Oil Capacity

0.74U.8.qt(0.78)

1.27U.8.qt(1.20

1.06U.5.qt0) .00

Series 175¢c 250cc 350cc
Item F7 F8 F8IM F3
S-speed S-speed S-speed S-speed
Type Constant mesh Constant mesh Constant mesh Constant mesh
- return change return change return change return change
£ [ Low 2.67 245 245 245
g 2nd 1.75 1.71 1.64) 1.71
g Gear Ratio  { 3rd 1.20 117 1.26 1.17
B 4th 0,91 0.90 1.09 0.96
= 5th 0.72 0.71 .95 0.71
Primary Reduction Ratio 3.13(75/24) 3.04(73/24} 3.0473/24) 3.04(73/24)
Final Reduciion Ratio 3.57(50/14) 3.21(45{14) 3.21(45/14) 2.93(41/14) -
Overall Drive Ratio 8.04 9.28 9,29 6.32
Transmission Qil ATForSAELOW30 ATForSAE10W30 ATTorSAE10W30 ATForSAEIO0W3)

1.27U.8.qt(1.2%)

-
a;a' Type Heavy duty multiple | Heavy duty multiple | Heavy duty multiple | Heavy duty multiple
& disc, Wet plate disc, Wet plate disc, Wet plate disc, Wet plate
Dynamo or Made By Kokusan Kokusan Kokusan Kokusan
Magneto Type HM-01 FP6309 X016 HM-01
Made By Kokusan
Regulator
“ Type ZR910(SVR)
Ignitior Coil Made By Kokusan Kokusan Kokusan Kokusan
- Type sul0l 1G3125 1G3125 sui01
= . . i
g Battery Made By Type | Fusukawa 6N4-2A-5 | Furckawa 6N2-2A-5 Furukawa 6N 2-2A-5
g- Capacity 6V 4AH 6V 2AH 6V 2AH
E Head Lamp Type Sealed Beam Sealed Beam Sealed Beam
E Head Lamp Bulb 6V 35/35W 6V 35/35W 6V 3535W
£ Brake/Tail Lamp Bulb 6V 17/5.3W 6V 17/5.3W 6V 17/5.3W
£ | Speedometer Lamp Butb 6V 3W 6V IW 6V IW
-:é Neutral Indicator Lamp Bulb 6V IW 6V IW 6V 3w
Tachometer Indicator 6V IW &V IW 6V IW
Lamp Bulb
Top Indicator Lamp Bulb
Charge Indicater Lamp Bulb — —_— —_——— JU—
High Beam Indicator Bulb 6V 1.5W 6V 1L.5W 6V 1.5w
Turr Signal lamp Bulb *6V 8W *HV EW *6V W
Type Tubular Double Tubular Double Tubular Doubile Tubular Double
Crade Crade Crade Crade
Steering angle 48: 452 45° o 45:
Caster 6l 62 61.5 60
Trail 4.37in{11imm) 4.50 in {118mm) 4.8 in{122mm) 5,12 in (130mm)
Tire Size Front 3.00-19 4PR{Knabby)| 3.25-19 4PR{Knobby} | 3.00-21 4PR{knobhy) 3.00-21 4PR(knobby)
Rear 3,50-18 4PR{Knobby)| 4.00-18 4PR (Knobby}} 4.00-18 4PR(Knobby) 4,00-18 4PR(Knobby)
@ Front Telescopic adjustable Teiéscopic adjustable | Telescppic adjustable | Telescopic adjustable
, Hatta Fork Hatta Fork Hatta Fork Hatta Fork
Suspension
= Swing Arm Swing Arm Swing Arm Swing Anm
Rear with 5-way positioning with S-way positioning | with S-way positioning | with 5-way positioning
Stroke Front 6.3 in (160mm) 6.9 in (175mm} 6.9 in (175mm) 6.9 in (175mm)
Rear 3.5 in (90mm} 3.9 in (100mm) 3.9 in (100mm) 3.9 in (100mm}
Front Fork Oil
Capacity(each fork) 0.12 U.S.qt(115cc) 0.185 U.S.gt{(175¢c) 0.185 U.S.qt{175¢cc) | 0.185 U.8.qi{175¢c)
Mixing Ratio | Mobil Ol 6:4 6: 4 6:4 6 4
Spindle (il
@ Front 5.12x1,10 in 5.90x1.10 in 5,90%x1.10 In 5.90x1.10 in
- Inside diameter x (130x28mm) {150x28mm} {150x28mm} {150x28mm)
A& | width Rear 5.12x1,10in 5.90x1,10In 5.90x1.10 in 5.90x1,10 in
{130x28mm) (150x28mm) (150x28mm) (150x28mm}
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BIL-A Engine Performance
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Torgque

F7 Engine Performance

hp J
20 [
N
&
ft-th Hg-m
rgue
3.7 419 18 7o 5
3.0 4.8 /— E
12.3 417 §
Q
1.5 4 1.6 Q
mn.g—+1.5 J//:;? E
- w
o1 g 0
9.4 4-1.3
8.1 1.2 e
A - 411
5 \ —
\ 350
Fusl
hh"“‘—ie Cb”&u |
mpf' fee
on F300
o 3000 4000 5000 8000 7000 8000 aoof
GCrankshaft (r.p.m)
F7 Running Performance
(b} kg|-— o
ol 1 N
=
IO IR # S W S AR DR N
130 m—/__.‘ B}
(264} 120 —. .
o
Q
g [=)
{2207 100 A,
7—— - 10, 800
L k-
c . <=1 8,000
i
{176) B0
w ~—| & 000 "3
:‘% o 000 &
&) _ , w
(|32}60 ...%_.__...._ - ﬁr_-_'m.:] :_*
bl
5o — 500 X
o
) g
(Beian 4000 ©
3 w3, (00
(a0 20 — z.000
& i, 000
ki ~ o
&G 80 ran 120 140 o h
i m.
GTSE O (s0) {825 5] (81.5)  (mite .p)

Speed



F8 Engine Performamce
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F5 Engine Performance
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II. DISMANTLING, INSTALLATION,
AND ADJUSTMENT OF ENGINE

1. Components of the engine

2. Minor disassembly of the engine
3. Removing the engjne

4. Instailing the engine

5. Adjustments



1. Components of the engine

The engine can be roughly divided into the following components:

[GAZ-A] [F5]

Fig. 2-1 Fig. 2-2
1) Air cleaner 1) Air cleaner
“ 2) Cylinder , Cylinder head 2} Cylinder , Cylinder head
' 3} Piston , Piston pin 3) Piston , Piston pin
4} Piston rings 4} Piston rings
5) R.H. engine cover 5} R.H. engine cover
6) Carburetor 6) Carburetor
7} Oil pump 7) Oil pump
8) Clutch release 8) Primary gear
9) Primary gear 9) Clutch
10) Clutch 10) Rotary disc valve
11) Rotary disc valve 11} L.H, engine cover
12) L.H. engine cover 12} Clutch release
13) Gear change mechanism 13} Gear change mechanism
14) Flywheel magneto 14) Flywheel magneto
15) Engine sprocket 15) Engine sprocket
16} Crankcase 16) Crankcase
17) Crankshaft 17} Crankshaft
. 18} Transmission gears 18) Transmission gears
19) Kickstarter 19) Kickstarter

Note; When completely disassembling the engine, follow the order listed above.




2. Minor disassembly of the engine

The engine can be disassembled to an extent without removing it from the frame.
Inspect and repair it according to the following procedure.

[GA2-Al IF5]
1} Air cleaner
Fitting bolt a Wing nut
) 1
Air ¢leancr cover Alr cleaner cap
1 Air cleaner element
Air cleaner screen Air cleaner wirenet

Air cleaner baffle plate
Air cleaner element

Air cleaner clamps

]

Connector

i)
Hex head bolt
l
Air cleaner body

2) Top end

Cylinder head ~» Cylinder > Piston ring
Piston pin-> Piston
Small end ncedle bearing

Fig. 2-5




3) Left end

Change pedal Change pedal
\ )
Left cover Chain case cover — Clutch release
s ~ 1
Transmission Drive chain L.H. engine cover
switch body ¥ e N
Flywheel magneto  Engine sprocket ‘Transmission Drive chain
switch body 4
Flywheel magneto Engine sprocket

Fig. 2-6
4) Right end
a (Carburctor cover = Carburetor a Carburetor caver
N Clatch release mechanism |
Carburetor
Oil pump

b Oil pump cover =~ Oil pump

Fig. 2-9




{ \:
Carburetor cover Carburetor cover
\ \
Oil pump cover R.H. engine cover
4 _ 1
R.H. enginc cover Clutch
d : Oil pump gear — Primary gear —

Rotary valve — Disc valve

Oil pump gear

Kick gear spring
Primary gear - Rotary valve cover — Kick gear
Idle gear

Gear change mechanism

Disc valve
Clutch, Transmission external mechanism

Fig. 2-12 Fig. 2-13

3. Removing the engine

Before removing the engine from frame, remove the exhaust pipes and muffler, air cleaner,
carburetors, drive chain, change pedal, cables (clutch, oil pump and tachometer), wirings of the
Flywheel magneto and high tension cords. According to the following procedure, they can be
removed quickly and efficiently.
1} Removing the exhaust pipes and muffier

Remove fitting bolts or connector springs on the exhaust pipe and the muffler, take off the
exhaust pipe with the muffler.

[GA2-A] [F5]

Fig. 2-14 Fig. 2-15



2) Removing the air cleaner
Refer to 11--2,
Note: The air cleaner on the GA Series docs not need to be removed.

3} Removing the carburetor

a Remove the carburetor cover, carburetor a Remave the carburetor cap, carburetor cover.
cap.

b Turn the fuel cock to off and remove the t Turn the fuel cock to off and remove the fuel
fuel pipe. pipe.

¢ Loosen the fitting clip to remove the

carburetor. ¢ Remove the carburetor.

Fig. 2-16 o  Fig, 217
4} Removing the oil pump and tachometer cable
a Remove the oil pump cover. a Remove the carburetor cover.
Remove the oil pump cable from the oil
b Remove the oil pump inner wire from pump control lever,
control lever. . ¢ Remove the banjo bolt from the oil pump,
tank off the inlet oil pipe.
¢ Remove the banjo bolt from the oil d Remove the fitting screw, pull out the tacho-
pump, take off the inlet oil pipe. meter cable.

L)

Fig. 2-18 Fig. 219

Note: When inlet pipe has been removed, it is necessary to plug the pipe to prevent the oil from
flowing out of the oil tank.

5) Removing the clutch cable

After giving sufficient slack in the outer a Rcmove the change pedal
cable, remove the inner cable from the b Remove the front chain case cover with
clutch release lever, and remove the clutch cluzch release.
cable.



8} Removing the drive chain
a Remove change pedal and then left cover,
b Remove the master link, take off the chain.

a Remove the master link, take off the drive

drive chain.

Fig. 2-20
7} Remove fiywheel magneto wiring

Fig. 2-21
8} Remove the spark plug cap.
9} Remove the engine mounting bolts and take off the engine from the frame.

Fig. 2-22 Fig. 2-23

4. Installing the engine
The Engine can be installed in the frame by reversing the removal sequence (Refer to section 3).

Naote: The following checks will be made before attempting a test run.
1 Engine oil level (using the recommended oil).
2 ‘'Transmission oil level.
.3 Clutch adjustment
4 Adjustment of oif pump and throttle cable.
5 Drive chain adjustment,
6

Tightness of the engine mounting bolts.

2.6



b, Adjustments
1) Adjusting the idling speed
Before adjusting the idling speed, completely warm up the enginc to normal operating tem-
perature. At the same tiwe, adjust the air screw on the carburetor as specified. The starter cable,
attached to the starter plunger, must be adjusted so there is 1/87 play in the starter lever.

Naote: The ignition timing must be adjusted.
before making this adjustment.

The idling speed can be adjusted by turning the (Table 2—1)

throttle stop sctew on the carburetor top. T : Ton
The standard idling speed should be adjusted as Models | Air Screw (AS)| 1dling Speed
specified in the following table, so that the battery GALA
will be charged. GA2A 1% 1,300 1,500
G3SSA
After adjusting the )1dhng speed, .set the play of GBI‘RA 13 1,300 1,500
the control cable to give proper adjustment to the GATR o
control grip. G31M 1% o
The control cable can be adjusted with adjust- B1LA 115 300~ 1.100
ing nut “A” by loosening lock nut “a”. 6 17 L3607 1.500
Be sure to tighten the lock nut after adjusting. - - 1:000% 1:300
Note: Do not touch the play of the throttle F8 L %_ 10007 _1v300
cable without adjusting the oil pump. F8iM 1% —
F5 1% 1,000 1,300

Fi.g,_. 2-24

2) Adjusting starter cable
Starter cable play must be adjusted in the same
way as the throttle grip by turning the adjuster
“A”, Be sure to tighten the lock nut after adjusting,

Fig, 2-25



3} Adjusting oil pump

Oil pump must be operated simultaneously with the throttle valve.

The control cable, which consisits of a carburetor throttle cable and oil pump czble, is used to
control both at the same time. The oil pump lever is usually set so that the minimum opening
corresponds to the zero opening of the throttle valve. Therefore, it is necessary to adjust the throt-

tle cable to eliminate play between the carburetor and the junction on the control cable be-
fore starting adjustment of the oil pump.

C e

B W I

Qil pump cable

Contral cable

o ——— e = —

Fig. 2-26

a. Eliminatc the throttle cable play as shown
in fig 2-33.
The play can be taken up by turning the
adjuster “B”.

Note: The ply of the throttle cable can also
be adjusted with the adjuster on the top
of the carburetor.

Fig, 2-28




b. The idle positicn of the oil pump lever can be obtained by aligning the mark on the lever

stopper with the mark on the control lever.

- -

Adjust the oil pump cable by turning the adjuster *C” until both marks align.

fig. 2-29 fig. 2-30

Note: When adjusting the oil pump lever minimum opening, play must first be allowed
in the cable, to find the place where both the marks align.
Play can be obtained by turning adjuster “C” asin the abaove.

¢. Do not forget to tighten lock nut “c” after making this adjustment.
4} Adjusting clutch

a. Release thread type (G and F series}
The clutch can be disengaged by
moving the slotted screw (adjusting
screw) in the release rotor.
To obtain an effective stroke for
disengaging, the release rotor must

W

be adjusted at the specified angle.

Relaase rotor

-

Push red
{sharter)

Release housing

Adjusting screw

Fig. 2-31



Therefore, the releasc lever on the rotor must be placed within this Emit so the correct angle can

be obtained when releasing the clutch,

(1) To make the release rotor assembly, loosen lock
nut “a” and back off the slotted screw “A”

3 turns.

Fig, 2-32

(23 Loosen lock nut “b™ and turn the clutch cable u
adjuster “B” to set the angle of the relcase lever to

90 degrecs as illustrated in fig, 2-39.

hain cover

F ./If i . LO)( o Fig. 2-33
| —

A\

Clutch cable
AN

Fig. 2-34



(3) Turn in adjusting screw “A” until it bottoms out, which indicates where the clutch is about
to disengage, and lock it with “a”. Be sure not to turn it in any further. '

Fig. 2-35 Fig, 2-36
(4) Finally, adjust the clutch lever play with adjuster “C” as {llustrated here. Be sure to fix the

bR

adjuster with lock nut “c
Note: 1. F5, F8 and F81M clutch adjusting screw “A” can also be adjusted merely by removing
p the rubber cap on the front chain cover and inserting a screw driver throngh the hole.
Model F6 and F7 are also adjustable when the contact-breaker cover is removed.

2. In the case of the G series models, the clutch can be adjusted by removing the
carburetor cover.

Fig, 237 Fig. 238
b. Release plate type  (B1L-A)
. (1) Loosen both, lock nut “C” and “D” and make release lever frec by turning in both clutch
lever adjuster ““A” and cluich cable adjuster “B” completely and pulling inner cable inside right
cover.

) TN e

Fig, 2-39 Fig. 40



12} The clutch is adjusted by the clutch adjusting
screw “E” after looscning lock nut “F”, There is
a screw position where the turning torque in-
creases suddenly when turning in clutch ad-
justing screw “E”. This js where the clutch
begins to disengage. Screw it back about 1/4 to
1/2 turn from that position and tighten lock nut
“F” securely.

Fig. 2-41

(3) Finally, adjust chitch-lever play by clutch
cable adjuster “A” and “B” the §tandard clutch
lever play is shown in Fig. 2-36, and fasten
tightly with lock nut “e” and “Cr,

2-12



III. MAINTENACE OF ENGINE COMPONENTS

1. Air Cleaner

2. Cylinder and Cylinder Head

3. Piston Rings

4. Piston and Piston Pin

5. Left Cover

&. Removal of Flywhee! Magneto

7. Engine Sprocket

8. Right Cover

9. Primary Gear

10. Clutch Release

11. Clutch

12. Rotary Valve Cover and Retary Valve

13. Transmission External Mechanism
{Gear Change Mechanism}

14. Crankcase

15. CrankShaft

16. Transmission Gears

17. Kickstarter

18. Lubricating System

19. Carburetor

20. Drain Pump

i — i



TRRELT

1. Air cleaner

If particles in the air, such as dust or sand, are drawn into a cylinder, they remain between the
piston and the cylinder wearing and scratching the cylinder wall. Therefore, an air cleaner is needed
to filter and clean the dusty air taken into the carburetor. The air cleaner also functions to eliminate
noise during air intake.

1} Construction
a. Dvy Type Element G Series

As illustrated in Fig, 3—1, the triple filtration system consists of three stages: (1) the incom-
ing air is deflected by the dust absotbing buffer plate (felt-lined) facing the inlet, (2) the
subsequent collision of air with the dust absorbing upper surface of the air cleaner cover
{felt-lined), and (3).the dry-type element performs the final stage of filtration. With this ideal
arrangement, dust trapping is very efficient and the dry type element is less likely to become

clogged with dust.

b. Wet Type Element B1L-A, F Series

The air cleaner, as shown in Fig. 3—2, is of a three stage filtering construction comprising a
semispherical, felt-lined element facing the inlet, a felt-lined element on the inner wall of the
air cleaner body case and a wet-type filter element.

Air cleaner cover = f’D:;_-t;r\_: S
~ s
>/ C [':/uster;\l
2
o Yo -
&

Element Bufter plate

Fig. 3-1

_Flement

Fig. 3-2



The air cleaner of the off-road motor-
cycle F scries is mounted just under the
seat, where dust does not accumaulate,

The air passage and the carburetor
chamber are of perfect water-proof type to
prevent water or mud from cntering.

2} Removal
a. Dry Type Element G Series
(1} Remove the four air cleancr cover fitting bolts.
{2) Take out the screen and the element,

(3) Remove the buffer plare fitting screws to
remove the buffer plate.

Fig. 3-4

=

Fig. 3-5 Fig. 3-6
b. Wet Type Element B1L-A
(1) Loosen air cleaner cap fitting screw with

phillips screw driver, and remove from
air inlet.

(2) Lift up air cleaner body clips by hand
to separate body, element and cap.

Fig. 3-7



¢. Air cleaner for the off-road motorcycle (F Series)

The air cleaner of the off-road motorcycle which runs in dusty places must be cleaned
frequently, To disassemble the air cleaner element without removing the air cleaner body,
open the seat, remove the air cleaner fitting bolts and wing nuts and take off the air cleaner

cap,

3) Inspection

a. Clean the element and the duster felt of the air cleaner periodically {every 1300 ™ 2000 mi).
If the element is clogged with dust, the filtering efficiency, amount of air intake and engine
performance decrease, increasing the fuel consumption.

(1) The element can be cleaned by blowing or tapping dust off. Replace if extremely loaded
with dust.

(2) Wash the duster felts of the buffer plate and cleaner cover and foam rubber element in
gasoline or oil mixture, then apply a small amount of ojl (SAE 30 to 40).

b. Check that the felts on the buffer plate and cleaner cover arc not peeled off. If peeled, rcplace
by using a high quality bonding agent.

¢. Examine the element for damage. Replace if filter paper is torn.

4} Installation
[nstall the air cleancr by reversing the removal
sequence.
Note: Be careful not to mistake the front side
for the back side when mstalling the screen.
The fins should point upward toward the
cylinder.,

Fig. 3-10



2. Cylinder, Cylinder Head

1} Performance and Construction

a. Cylinder Head .

The cylinder head is the part which is heated to the highest temperature because it forms the
combustion chamber. To increase the cooling efficiency, the cylinder head is made of high
thermo-conductivity aluminum alloy and is provided with cooling fins on its outer surface.

In the case of the F series
models, a hole is tapped on the
opposite side of the spark plug
hole to insert a decompressor
which is generally used to allow
the compressed gas in the cylinder
out. Releasing this gas when

starting the engine makes it easy
to kick start; therefore, a de-
compressor can be used to start

the engine more easily.
Normally, it is not nccessary to

have the decompressor, and the
hole must be plugged with a bolt
identical to the spark plug in
thread, piteh, diameter, and
reach. Fig, 2-11

b. Cylinder
The cylinders of GA, B11 and F6 are made of cast iron, and those of F5 and F8 arc made of a

light aluminum alloy having a high cooling effect, with an sleeve made of special cast iron.

The cylinder has two ports, one for scavenging and anather for exhaust. These ports are
opened and closed by the reciprocating motion of the piston. The timing of their opening and
closing (port timing) greatly influences the thermal efficiency of the engine, that is, the engine
performance depends on the effective timing of scavenging and cxhaust.

The port timing for each model is shown in the following table.

The intake process of the rotary valve type is carried out by the rotary disc which apens and
closes the intake port on the side of the crankcase. Therefore, a cylinder of this type does
not have the intake port.

CYLINDER YOP TDC

Oa

INTAKE CLOSE

P EXHAUST OPEN

Q° SCAVENGING OPEN

Fig, 2-12 BDC Fig. 3-13



Model A in(mm) B m(mm) ‘ C 1n(mm)” "D intmm) | E 11'1{111111) -----
GALA G3SSA | 12483L7)  1661(422)  1.260(32.0) | 0.886(22.5)  0.472(12.0)
GA2-A i |
(GSTRA | 1.202328) |1 17050433 | 1.260(32.0) |0.886(225) | 0472012.0)
G4TR | 1.315(33.4) 1. 728(139) |1 266(32 0)  0.886(22. 5 |0 4(2(12 0)
GIIM-A | 1.126(286)  1626(41.3) [ 1339(34.0) | 1.055(268) | 0516(13. 1
BIL-A 1366(34.7) | 1.603(43.0) | 1.496(38.0) | 0.886(22.0) ' 0472 |
0571(12.0)
F6 | 1382(351) |1 98482  1378(35.0) 1028(26.1) | 0.5 0027)
5__37__ T L 1496(38.0) | 1.945(49.4) | 1614(410) | 0921234) 1051203.0)
T8 | 1.69343.0) | 2.177(55.3) | 1.752(44.5) | 1.087¢7. 6) 10.571(14.5)
(FIM ! 1.598(40.6) | 2.177(55.3) | 1.752(44.5) | 1.181(30.0) |0.571(145) |
F5 173 1.732(44.0) | 2.224(56.5) 2008(_51_M'£963(z7_.0) |0563(143) |
{Table 3-2)
intake open | Intake close | Exhaust open [ Exhaust close | Scavenging open Scavenging close
GAL-A
{G*,?SzéAA 120° 55° 84°30' 84°30° 57°30’ 57°30"
(JJIRA
CATR 120° 50° 84°30' 84730 57°30" 57730’
G31M-A 140° 70° 93” §3° 62° §2°
BIL-A 110° 45" 79730 79°30" 57°30" 57°30/
F6 115° 55° 87° 87° 57730 57“’30'
£7 115° 55° §2° 82° 55730 55°30"
B8 1_19?__ B ;0” 83° 83° 59° 59°
F81M 130° 65° 87740’ 87°40' 59° 59°
F5 116° 50° 82° 82° 57° 57°
2) Removal

b. Draw the cylinder from the stud bolts,
holding it in both hands.

a. Remove the cylinder mounting nuts
and remove the cylinder head and gasket.

Note: If it does not move, tap around the exhaust port with a plastic hammer while raising

the cylinder.

Fig. 3-14 Fig. 3-15



2) Inspection
a. tnspection of cylinder head (for carbon)

Large amounts of carbon accumulated
inside the combustion chamber will result in
preignition, overheating, or cxcessive fuel
consumption, Since these results seriously
affect engine perf()rmance, it is necessary to
carcfully inspect the cylinder head and remove

any carbon.

Caution: When removing carbon, take carc not to Fig. 3-16
damage the gasket surface of the head.
b. Inspection of cylinder:

(1) Removal of carbon from cylinder:
Carbon is apt to form particularly around
the exhaust port of the cylinder. Inspect it
and if carbon is present, carefully remove it
with a screw driver, or the like,

(2) Inspection of inner surfaces of cylinder:
Examine the inside of the cylinder for any
damage. Correct if damaged with about
No.400, emcry cloth. If extremely dam-
aged, replace the cylinder or perform
boring and horing operations. Fig. 3-17

{3) Boring and Honing Operation
Abrasion and burning of the cylinder, piston and piston rings cause a lowering of engine
power and acceleration ability, an increasc in fuel and lubricating oil consumption and
unbalanced rotation.
After checking the piston and piston rings, inspect the cylinder.

(i) Measurcment of Compression Ratio at Combution Chamber
Check that the fitting torque of the cylinder head bolt is normal (approx. 2.5 kg-m or 18 ft.
Ibs.)
After warming up the engine for.a few minutes, remove the spark plug and insert a com-
pression gauge into the spark plug hole. Then, read the pressure on the gauge while kicking

aver the engine,

Table 3-3
Model G Series G31M-A | BIL-A F6 F7 F8 F81M F5
Compression Ratio 7.0 7.8 6.4 7.2 7.1 6.8 . 7.5 6.8

Standard Pressure _
8.5/1000 9.4/1000 { 7.0/800 8.0/5001 8.0/500 | 12/2800 | 13/2800 |13/2800

kg/em? fr.o.m,

(i) Measurement of cylinder:
Use a micrometer or cylinder gauge for measuring the cylinder bore. As illustrated in Fig,
3-18 |measure at four upper and lower points in two directions, front to back and right to lefe,
eight spots in all. If maximum wear exceeds 0.006 in (0.15 mm) or if the difference in the
inside diameter between any twa points is over 0.002 jn (0.05 mm), bore, hone and/or replace

the cylinder.



(iii) When boring and honing, remember the
following points.

1. Oversize pistons are available in two sizes:
0,02 in and 0.04 in {0.50 mm and 1.00

mm.)

2. The difference in bore between points
after honing must be within 0,0004 in

(0.01 mm)].
Fig. 3-18 t .
Table 3-4
Models . &I."ta.ndgrd A B C D
Dimension
gi;‘i 1.850 in 0.4 in 1.0 in 2.0 in 1.0 in
C;%Sé-A (47.0 mm) (10 mm)} (25 mm) {50 mm) (25 mm)
1.949 in 0.4 in 1.0 in 2.01in 1.0 in
G3TR-A (49.5 mm) (10 mm) (25 mm) (50 mm) (25 mm)
1.949 in 0.4 in 1.0 in 2.01n 1.0 in
GATR (49.5 mm) (10 mm) (25 mm) (50 mm) (25 mm)
1.949 in 0.4 in 1.0 in 2.0 in 1.0 in
G3TM-A (49.5 mm) (10 mm) (25 mm) (50 mm) (25 mm)
2.165 in 0.4 in 1.2 in 2.0 in 1.0 in
B1L-A (55.0 mm) (10 mm) (30 mm) (50 mm) (25 mm)
2.047 in 0.4 in 1.2 in 2.4 in 1.0 in
F6 (52.0 mm) (10 mm) (30 mm) (60 mm) (25 mm)
2.421 in 0.4 in 1.2 in 2.4 in 1.0 in
F7 (61.5 mm) (10 mm) (30 mm) {60 mum) {25 mm)
2.677 in 0.4 in 1.4 in 3.8in 1.0 1in
F8 (68.0 mm) (10 mm) (35 mm) (70 mm) (25 mm)
_ 2,677 in 0.4 in 1.4 in 2.8 in 1.0 in
F81M (68.0 mm) (10 mm) (35 mm) (70 mm) (25 mm)
3.16%9 in 0.4 in 1.6 in 2.8in 1.01in
F5 (80.5 mm) (10 mm) (40 mm) (70 mm) (25 mm)

(iv) After boring and honing are made, piston clearance should be measured. The standard
piston clearance is specified in the following table.



(4) Piston clearance
The clearance measurement is obtained by figuring the difference between the inner dia-
meter of the cylinder and the diameter of the skirt of the oversize piston at a position 5 mm

from the bottom. {Fig. 3-19)

Piston Clearance

r——

0. 2in (5mm

Fig, 3-19

Fig, 3-20

Table 3-5  {(Corrected Cct. 18, 1971)
MODEL DISP. PISTON CLEARANCE
G385-A 90cc 0.0018 in (0,046 mm)
G3TR-A 100c¢c 0.0022 in (0.056 mm)}
GATR 100cc 0.0014 in (0.036 mm)
G3IM-A 100cc 0‘.‘0026—0.0()34 in (\{.'_.}.(J()G " (0,080 mm]
F6 125¢c 0.0027 m (0.068 mm}
F7 175¢cc 0.0025 in (0.064 mm)
F8 250cc 0.0022-0.0024 in  {0.055-0.060 mm)
F31M 250cc 0.0030 in B (0.077 mm)
F5 350cc 0.0039 in {0.100 mm}
F5 KIT | 350¢c 0.0039-0.0043in  (0.100-0.110 mm)




(5) Replacement of Cylinder.
When cylinder is replaced, replace both the piston and the piston rings at the same time.

4) Installation
Reverse the removal pmcedures.

Note:
(1) When inserting the piston into the cylinder, fit the piston rings to the knock pins in the
- piston ring grooves. Inscrt the piston by pressing the ring by hand to prevent it from
scratching the side of the cylinder. Any excessive force applied will break the ring or
damage the inner surface of the cylinder.

(2} Refer to VIi-3 for cylinder head tightening torque value.
Be sure to cross tighten the head bolts to torque the head down evenly.

3-10



3. Piston Ring

The piston contains two different piston rings. The top ring is chrome plated and has more gloss
than the second ring.
As its principal function, the top ring prevents any compression leakage during the operacion of the
pistion. This is why it is called the “compression ring’’,
The second ring is another compression ring similar in nature to the top ring, but its surface is
parkerized for smoother sliding contact with the cylinder. The rings also function to increase the
cooling cffect on the piston to prevent burning. '

New piston rings for the G4TR are treated with a synthetic coating to prevent scuffing during

break in,

Compared with ordinary two-cycle engines, the F5 cylinder is a little bit difficult to cool be-
cause of its single-cylinder construction of 350 cc. To solve this problem, three piston rings are
uscd in the F5 cylinder,

The expander rings are used in the second and third rings on F5 piston, and only the second ring
on F6, F7 and F8 piston.

1} Removal of piston rings

a. Separate the meeting ends of the piston
ring with both thumbs, while raising the op-
posite side of the ring with forefingers. The
piston ting can be removed easily.

b. Expander Rings
Press the meeting ends of the expander ring
with a narrow-bladed screwdriver. The ring

can be removed easily.

Fig. 3-21

2} Inspection
a. Piston ring gap.

Measure the piston ring end gap as an indi-
cation of actual wear. Insert the piston ring hort-
zontally 5 mm into the lower part of the
cylinder. Then measure the ring end gap using &
thickness gauge. Replace the rings if this end gap
exceeds .028 in (0.7 mm) respectively. The
standard end gap is shown in the table on the

following page.

Fig. 3-22

3--11



Model Piston Ring Gap
G Series 8.0059 —l |l iy 5
E}JLA "N 0.0137 in 0.15 ~~ 0.35 mm
F7 -
Eg]M 0.0,8?(?0157 i 0.2V 0.4 mm Piston ring /
7 Cylinder %

o 0.0098 i '

> ~ 0.0177 in 0.25 v~ 0.45 mm

Fig. 3-23
b. Tension

[nadequate ring tension causes gas leakage and decrease of the compression ratio.
Check the tension of the rings by measuring the free gaps of the rings.

Table 3-6 Free Gap [ in (mm} ]

GAl-A G4TR

Model | GAZ-A i G31M-A| BIF-A Fa F7 F& F8lM F5
) G3TR-A

G385-A

T 0177 in| 0.177in| 0.217in| 0.256in] 0.276in| 0.315in| 0.335in| 0.335in| 0.315in
ep 4.5 mm 4.5 mm 5.5 mm 6.5 mm 7.0 mm 8.0 mm 8.5 mm 8.5 mm 8.0 mm

ond 0.177 in 0.236 in (0.217 in 0,276 1n 0.3151in] 0.27&61n 0.2951n] .335in] 0.3151in

4.5 mm 6.0 mm 5.5 mm 7.0 tnm 8.0 mm 7.0 mm 7.5 mm 8.5 nm 8.0 mimn

¢. Ring and Ring Groove
The clearance between the piston ring and the ring groove is usually 0.05 v 0.13 mm.
Improper clearance causes burning of the piston and the ring or gas leakage. Check the vertical
clearance by measuring at a few points on the circumference of the piston with a thickness
gauge. lf the ring or the ring groove is abnormal in shape, replace it.

3} Installation
Place the second ring in position first and then the top ring, over the head of the piston.

Note: Be sure to turn the side of the ring having number and letters toward the top of the
piston.



4. Piston and Piston Pin

During operation the piston tends to become so hot that
it expands toward the piston head and the piston pin. To
allow for this thermal expansion, the outside diameter of
the piston is tapered so that it is larger on the lower end,
and in addition, its external circumference is shaped like
an cllipsc.

The piston is made of high alusil, which has a par- o

ticularly small coctficient of thermal expansion and high [

HH

thermal and wear resistance. The two ring grooves are cach T

equipped with a locating pin to prevent rotation of the ring
The arrow mark on the piston top indicates the exhaust
port side,
The piston pin is a full floating type and both ends are
fixed to the piston by circlips. The piston pin is offset to T

the inlet side about 0.5 mm from the axis of the piston,

The strongest point of the explosion pressure is around the
top dead center; thus, by changing the position of lateral Fig. 3-24
pressure of the piston, it is possible to avoid side pressure,

and  reduce piston slap noise.

1} Removal
a. Take off the circlip be_i'ng careful not to drop the piston pin or circlip into the crankcase.
b. Remove the piston by extracting the piston pin with the tool provided.

Fig. 3-25 - Fig. 2-26

2} Inspection and Correction
a. Inspection and correction of damage.

When you discover any damage from burn-
ing or other causes polish the piston with fine
emery paper (about # 400; depending on the
extent of damage, until the damage is removal.
Tn case of extreme damage. replace piston.

Fig 3-27

3—-13



h. Removal of carbon,

(1)  Examine the extent of carbon accumula-
tion on the piston head, and remove carbon
with a scraper.

(2) Carbon, if accumulated in the groove on
the piston ring, may causc adhesion of ring.
After checking the accumulation, remove
carbon from the ring groove. with a broken

ring.

Note: Be careful not to damage the sur-

face of the piston during the carbon
removing operation, Fig. 3-28

c. Piston clearance
Refer to 111-2-2 for measurement of piston
clearance.
Standard measurement is as follows:

Fig. 3-29
Table 3-7 Piston Specification [ in {mm} ]
GAL-A ..
Model 1GA2-A ggﬁ‘-’* G3IM-A | BILA F6 7 F8 FRIM F5
G358-A

Skire 1.8496in (1.9481 1.9467 2.1655 2,0457 2.4193 2.6758 2,6755 3.1665
diameter[46.981 mm|49.481 49.446 55.004 51.962 61,451 67.965 67.958 80.430

Groove |0.059 0,059 0.039 0.G79 0.059 {1.059 0.G59 0.059 0.059
width {1.5 1.5 1.0 2.0 1.5 1.5 1.5 1.5 1.5
Groove [0.093 0.093 0.090 0.096 0.091 0.104 0,114 0114 0.133
depth [2.35 2,35 2.28 2.44 2.32 2.63 2.89 2.89 3.37
Note: 1 The diameter must be measured at right angles to the piston pin.

2 The skirt diameter must be measured 5 mm from the bottom of the piston.

d. Inspection of piston pin.
Check the piston pin for any wear and/or damage.
Replace it if any abnormal condition is found.
When piston pins are replaced, replace the needle roller bearing at the same time.

3) Installation
RGVCI”SG tl’lt‘ TCIH()V&] procedure.

Note: 1. Take care not to drop the circlip into the crankcase during assembly.
2. Check that the arrow mark points forward to exhaust port side.

3—-14



b, Left Cover

The left cover, located at the left side of the crankcase, protects the magneto, engine sprocket,
bearings, etc. from dust or sand.
The left cover for the G series models or the B1L is ane-bodied, but the covers for F serics models
consist of the engine cover and the front chain case cover which is provided with the clutch releasc.

1} Removal

a. Loosen the change pedal fitting bolts and
remove the change pedal.

Fig, 3-32
bh. Looscn the left cover fitting bolts and re-
move thc left cCOVEer,

Fig. 3-33

Naote: In the case of the F series, remove in this order; contact breaker cover, chain case
cover, and then  left engine cover.

3—-15




2) Inspection

Check if the oil seal on the shift axle is

damaged.

Fig. 3-34
3) Assembly

When mounting the clutch release of the F
series model on the front chain case, give it a
large operating angle.

Fig, 3-35

3-16



6. Flywheel Magneto

1) Removal
G Series, B1L-A, Fb
a. Remove the flywheel mounting belt and pull off the flywheel using the special puller tool.
b. Remove the wiring of the neutral lamp from the transmission switch body and then the

magneto base.
¢. Finally, remove the woodruff key.

Fig. 3-36 Fig. 3-37

F7, F8, F5
When removing the magneto of the F7, F8 or F5, inscrt a screw driver through a hole on the
flywheel into a hole on the magneto base to hold it tight and loosen the nut while holding the
flywheel.
After taking off the nut, remove the flywheel by using a special tool, as shown in Fig. 3-38 and
3-39.
The special tool is also available for the F8.

Fig. 3-38
2} Installation

When installing the magneto base on the
crankcase, align mark “A” on the magneto base
to mark “B” on the crankecase. H the marks are
not aligned, ignition timing can not be correctly
adjusted, resulting in poor engine performance
such as pre-ignition or overheating.

Fig, 3-40

317



Tighten the flywheel with the prescribed tightening torque to mount it. Loose tightening
causes welding between the flywheel and the crankshaft.

Note: Refer to paragraph V, Electrical Equipment for adjusting ignition timing.

Table 3-8

Models Clamping Torque
G Series

BIL-A 36 ft-lb (5 kg-m)
Fé&
FaiM

F7
F8 72 ftlb (10 kg-m)
F5

3-18



7. Engine Sprocket

1) Removal
a. Straighten the sprocket lock washer with a chisel.

b. 1.oosen the mounting nut and remove the spro cket.

Fig. 3-41 Fig, 3-42

2} Inspection

Check the tooth surface of the sprocket for wear. Excessive wear will cause improper engage-
ment of the chain, abnormal noise and will shorten the chain life. Replace the sprocket if ex-

cessively worn.,

3) installation

Reverse the removal procedure.

Note: Install the sprocket, by turning the
fixing hole to the front side. Inscrt the
lock waslrer tang into the sprocket
hole and bend up one edge after
tightening the sprocket nut/bolt.

Fig. 3-43
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8. Right Cover

Combined with the crankcase, the right cover forms the clutch casing. Outside the right cover,
the carburetor cover and the oil pump cover are mounted and, inside them, the carburetor and
clutch release (GA, BIL) and the oil pump are respectively installed. Under the carburetor
chamber, the oil drain plug is mounted to drain the gas and/or oil which overflows from the car-
buretor or oil pump. Model F5 is equipped with a drain pump to drain oil forcibly by virtue of the
negative pressure produced in the crankcase chamber. The carburetor chamber of F5 is water

proof.

1) Removal

G Series, B1L-A

a. Loosen the kick pedal fitting bolt and remove the pedal.

b. Remove the carburctor cover, and take off the carburetor and the clutch wire.

Remove the oil pump cover, and take off the cil pump cable and the oil inlet pipes.

Insert a screw into the pipe to prevent the oil from flowing out.

d. Remove the case cover by unscrewing
the right cover fitting screws.
The right cover can be removed without
dismounting the clutch release, the oil
pump and the oil pipe. (outlet}.

Note: The F series models are basically
the samec except that the clutch release
is located on the front chain case
cover.

Fig, 3-44

2) Inspection

a. Check that the oil drain under the carbu-
retor is not clogged,

b. Check kick crank oil seal for damage or
leakage.

c. Tnspect the right cover gasket. Replace if
damaged.

Fig, 3-45

3-121



3} Installation

a. Before installing the right cover, make sure the following parts are correctly positioned.

(1) O-ring of valve cover ks
(21 Oxing of check valve
(3} Clutch holder assembly
{4)  Oil pump gear
Fig. 3-46
Note:  Meshing the oil pump pinion with the oil pump gear can be done readily by moving the

crankshaft with the flywheel.
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9, Primary Gear

The primary gear is located at the right hand end of the crankshaft.
The primary gear and the clutch housing perform the first reduction. For the reduction ratio and
the number of teeth, see the section II-10.
The helical gear is used on the G series and the B1L and the spur gear is used on the F series models.

1) Disassembly
G Series, £6, F7, FB1M
a  Straighten the primary gear lock washer
with a chisel.

b Remove the primary gear nut, while pre-
venting rotation of the crankshaft with special
clutch holding tool.

Fig. 3-48

¢ Remove the primary gear and key.

Fig. 3-49

B1L-A,F8 F5
Straighten the lock washer on the oil pump pinion with a chisel or a screw driver.

w

b Loosen and remove the screw on the oil pump pinion while Iocking the crank with the
spe cial taal,

[ y]

Remove the lock washer, primary pinion from the crank shaft,
Finally, take off the key.

=1

3-.23



2} Inspection

Check the tooth surface for wear or damage. Since a damaged tooth surfacc may cuase nosie,
it is necessary to rectify it with a oil stone or by similar means, Replace if seriously damaged.

3} Assembly
Reverse the disassembly procedure.
Note:  Fix the primary pinion firting nut and the oil pump pinion with the specified torque

(5 kg-m, 36 ft-Ibs.) and tightly lock them with the lock washer,

In the case of F5 and F8, as shown in the figure, punch the lock washer into the small hole
on the pinion gear after fixing the oil pump pinion tightly with the lock washer, the tongue
of which should be facing out.

Punch

Fig, 3-50
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10. Clutch Release

1} Construction

G, F Series
The release housing and release rotor of the F series models made of a synthetic resin are

installed on the front chain case cover, and two push rods, a short and a long one are inserted
in to the drive shaft.
Parts breakdown is shown in fig. 3-51.

Pusher
/
Release lever

Oil seal

Release housing §

® &
Fig. 8-51

The release mechanism of the G series, differing from that of the F series, operates at the
right side of the engine. Mounted on the right cover, the release rotor operates the clutch by
moving in the shaft direction turning in the helical part of the release housing, (Both G and F
series). Instead of the pushers A and B of the F series, a steel pin is set at the center of the

releasc rotor Of the G series.

By holding the clutch lever, the release rotor is operated in rotation with the clutch cable and
the release lever; thus, the clutch adjusting screw, the push rods A and B and spring plate pusher
operate the spring plate.

B1L~.A . . Sotted screw
Fig. 3-52 shows a sectional view of the clutch Clutch cam plate —=

release. \

Three steel balls are installed between the
clutch release lever and clutch cam plate resting
in depressions. Adjusting screw and roller pin
are installed in the center of clutch lever

P ol it = ! E‘L_{r:l

Thrust ball set
assembly.

\_Roller pin

Fig. 3-52

. Cl
By grasping the clutch lever, the relcase as- utch_lever set

sembly is turned, the thrust balls are rotated and
jumped out of the depressions onto the flat
part. This forces the cam plate and the clutch
release lever (the roller pin moving with it) apart.

2) Removai
F Series

a  To remove the clutch release, take off the
front chain cover and remove the clutch cable
from the release lever.

It is necessary to remove the contact-
breaker cover in the cases of Models F6 and
F7. Fig. 3-53

3—125




b The release housing can be rcmoved by
unscrewing the two retaining screws.

Note:  Be sure to pull the short push rod
through the oil seal.

B1L-A
Remove screws and the return spring ring and
take off the assembly.

Fig. 3-55

3) Inspection

Install the release rotor and release housing elease Dute

and check for play by moving the release rotor.

Replace the release, if it has large cracks or
scratches, as these cause bad clurching action.

£

Fig. 3-56
4) Installation
F Series
Carefully mount the release rotor on the
release housing with respect to angle of the
release lever and install the release housing to
the front chain case cover. Tighten the two
screws cvenly. If the screws are tightened un-
cvenly, the release housing will be warped.

Fig. 3-57
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11. Clutch

The clutch is between the crankshaft and the transmission gears. [t functions to disengage the
cransmission of power when starting or shifting gears.
'The clutching performance is directly related to the friction between the friction discs and the steel
plates. To transmit larger power, the clutch must be a wet-type multiple clutch composed of friction
discs and the steel plates. The steel rings are used to raise the disengaging effect in the cascof the

off-road models.

Tahle 3-9
Models G Series R11-A Fé F7 F§, F8IM F5
Friction Plate 4 4 4 5 b 7
Steel Plate 3 3 4 5 7 6
Steel Ring 0 0 0 5 6 7

The clutch housing consists of a reduction gear and a housing which are rivetted together through
the damper rubbers. As for the reduction gear, a spur gear is used for F scries, and a helical gear for
the G series. The primary reduction ratio and the number of the gear teeth are shown in Table 3- .

Table 3-10
Models (3 Series BIL-A Fo6, I'7 F3, F&1M, Fb5
Primary Gear Teeth 21 21 24 24
Clutch Body Gear Teeth 74 608 75 73
Reduction Ratio 3.52 3.24 3.125 3.04

1} Construction
G series, B1L-A
Fig. 3-58 shows the clutch parts breakdown of the G Series.
The clutch, attached to the drive shaft of the transmission gear, is a wet-type multiple disc type
composed of four friction discs of molded cork and four clutch plates.

Holder plate
£ Cover plate

5 x 12 Hex head bolt Ciutch hub” = ric tion disk

-/ < Thrust washer

AR

Ball holder \ '
plate L \-.\_
Cirelip

Thrust washer !
{chuteh] J )

Clutch spring | Cluteh wheel W
Cl lat ch whee -‘
utch plate bt X Shock absorber
Ciutch body hotder

Clutch shock adsorber

Fig, 3-58
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Fig. 3-58 shows a shock absorber (spring) which controls the axial movement due to the axial
play of the clutch which is floating on the drive shaft,
For assembling the clutch, the washers and the circlip are used on the clutch hub asa pawl.
I1 the case of model B1L-A the clutch hub is fixed on the transmission drive shaft with a nut.

a. When engaged.

The clutch housing is driven by the engine power which is transmitted from the crankshaft
by meshing the primary pinion with the clutch housing gear. The friction plates, which are
fitted to the eight cut-away portions around the clutch housing, move with the clutch housing
resulting in moving the steel plates pressed against them by the clutch spring tension. These
clutch steel plates are fitted to the grooves around the clutch hub so that they can drive the
clutch hub which moves with the drive shaft

b. When disengaged.

When operating the clutch lever on the handlebar, the roller pin inside the clutch release
assembly pushes the holder plate on the clutch through the ball holder assembly, compressing
of the clutch springs. Accordingly, the clutch wheel moves free from the clutch spring tension
resulting in releasing the friction plates from the clutch plates, and the clutch housing is
disengaged from the clutch hub and the drive shaft. Or, in other words, the clutch mechanism

is desengaged.

Clutch body gear
Shock damper Cluteh hdusinE
E Clutch wheet
Friction disc
7 Clutch plate
Cover plate
Cluteh hub
o Clutch spring
d Holder“plate

Clutch shock absorber

£600% Ball bearing /
!

Kick idie gear [ll
T

Clutch reiease outer

Clutech release inner
Lluteh release inn

i
5
£

Lock nut

h

Bal} holder /Roller pin % Cluteh adjusting screw

Fig, 3-89

F Series

The parts breakdown of the F5 clutch assembly is shown in Fig. 3-60, indicating there are 7
friction plates and 8 steel plates inserted around the clutch hub.

Arrangement of the discs is the same as that of other models, but the clutch hub is the reverse
type, and the clutch wheel called spring plate is located on the opposite side as compared with
other models.

L



Cluteh housing

Fig. 3-60

When the clutch lever is pulled in, the release rotor is turned in and the two push rods are

forced to the right pressing the spring plate of the clurch. When the spring plate is pressed out,
the clutch discs {between the spring plate and the inner boss of the clutch hub) are released from

the pressure of the 5 clutch springs which are, ar this time, compressed inside the spring guides.

Friction disc

Steel disc -
Steel ring
b =
. ; )
Clutch _housing .-~
Shock damper /|
oh _ .
. | 7
Rivet | -
/,//Bu shing
Fig. 3-61
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2) Removal
G Series B1L-A
a. Remove the clutch retaining ring and pull
the clutch assembly from the drive shaft.

Note: A retaining nut is used on the B1L
instead of a ring.

b. Remove the shock absorber and the washer.

Note: A shock absorber is used only on the
G Series,

c.  Extract the six 5 x 12 mm hexagonal bolts and remove the holder plate, spring, chutch hub,
cover plate, friction discs, and clutch plates, onc after another.

o

Fig. 3-63 Fig. 3-64

F Series
a. Remaove the clutch springs and the spring guides by unscrewing the retaining bolts.

b. The pressure plate, friction plates and steel plates including the steel rings can be removed

by hand.

Fig. 3-65 Fig. 3-66
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c. Take cut the pressure plate pusher.

d. Hold the clutch housing with the special
tool while loosening the hub nut.

a Remove the clutch housing and the hub
together. Be sure not to lose the thrust washer
between the hub and the housing.

f. Slide the clutch bushing and the thrust
washer off the drive shaft.

3} | Inspection

Fig. 3-67

Fig. 3-68

a. Replace the clutch spring, if its free length is shorter than limit A when released.

Table 3-11

Models G Series B1L-A F6, F7 F8 F81M, FF5

0.85 in 1.08 in 1.36 in 1.32in 1.42 in
Free length . :
(21.6 mm) 127.5 mm) {34.5 mm) (33.6 mm) (36.0 mm)

Repair limit Over 0.08 in | Over 0.1 in Over 0.14 in [ Over 0.14 inj Over 0.14 in

pair lim \

pa (2.0 mm)} (2.5 mm) (3.5 mm) (3.5 mum) {3.5 mm)

Fig. 3-69




b, Measure the friction disc as shown in Fig. 3-70 and replace if less than the standard by more
than 0.3 mm, or if worn out on one side. Replace if the cork on the face of the friction disc
damaged by burning or if the groove is worn out. Refer to the table for standard size.

Tabie 3-12
Models G Series B1L-A, F6 F7 F8, F81M, F5
6.13 in 0.16 in 0.12 in 0.1%11in
Standard (3.2 mm) {4.0 mm) {3.0 mm) (2.8 mm)}
Renair limi 0,01 in 0.013in 0.0% in 0.0t in
epair fimit (0.3 mm) (0.4 mm) (0.3 mm) (0.3 mm)

Fig. 3-70

¢.  Measure the gap between the clutch friction
disc teeth and the slots in clutch housing with

a thickness gauge. To prevent noisy operation,
the gap must be 0.0016 ~ 0.012 in (0.04 ~v
0.30 mm). If the gap is too large, replace the
clutch friction plates.

d¢. Check clutch body gear teeth for nicks or
damage which may cause gear noise. Polish
all nicks, burrs or scratches with an oil stone.

Clutch housing

Friction disc

Fig. 371 a

e. Needle bearing
Check for play between bushing and needle
bearing assembled into clutch housing, as
shown in Fig. 3.72.
If this play is excessive, it causes gear noise,

and the bushing should be replaced.

“Bushing

Kig. 3-72

4} Assembly and Installation
Reverse the disassembly and removal procedures.
Note: A total of three thrust washers related to the clutch operation are employed. Make

sure the washers arc combined correctly to assure proper clutch operation,
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12. Rotary Vaive and Rotary Valve Cover
1) Rotary Valve System

The rotary valve system consists of a crankshaft, crankcase, rotary disc and rotary disc cover
as illustrated in Fig. 3-73. The disc valve is inserted and positioned with a pin on the crankshaft
and has a cutaway portion on the circumference. The crankcase has also a port for intake in the
right side wall. When the cutaway on the disc mects the port on the crankcase as the crankshaft
turns, the fuel-air mixture is drawn in from the carburetor through the rotary disc cover, rotary
disc and into the crankcase by virtue of the negative pressure due to piston movement. In the
case of the piston valve system, the intake is carried out by only the piston movement, that is,
the intake timing is always dictated by the piston. The intake port of the ordinary piston valve
system is located on the cylinder wall with two other ports, scavenging and exhaust. Therefore
the timing is exactly symmetrical to the botrom dead center. In the case of the rotary valve
systemn, the intake port is separated from the cylinder and piston movement and timed by the
crankshaft rotation so that the optimum timing can be cbtained for higher intake efficiency
resulting in the best possible performance of the engine and eliminating blow back and pre-

iﬂlllthII .
o S .
caver Ig" 1g por t

S

I

Connecting rod Intake port
bbbl She o ) -

® }i E /
:J UJ H J '-_;";'fo_il_ seal
\ ¥ éL—'—

H Carburetor

B
] J I N Distarce collar

LJ Y : \\\..__ {crank

,—:\j . Dowel pin

! h

N vaive
Crankshaft set®
e Fig. 3-73
Tabte 3-13
Valve timing
Inlet Open A® [ Inlet Open B°

GAT-A
GAZ-A 120° 55°
G355-A
G3TR-A
GATR 120° 50°
G31M-A 140° 70°
BlL-A 110° 45°
Fé6, F7 15° 55°
F8, F5 110° 50°
——ry o 650 End of intake

Fig. 3-75



The rtotary valve, 0.12 in (3 mm) in thickness, is made of thermosetting phenol resin. The boss
of the valve to which the crankshaft is connected has a cast-in stcel core, with roller pins used to
fix the valve on the crankshaft,

The valve is allowed to move by itself in the axial direction a distance of 0.012 in (0.3 mm},
because when the crankcase is compressed with the down-stroke of the piston, the valve is pres-
sed anto the inner surface of the valve cover, thereby interrupting gas passage from the carburetor
and kéeping air tightness.

The rotary disc valve of the F5 or the F8 is
made of stecl and rivetted to the valve boss. On
the F6 or F7, the rotary disc valve and the valve
boss are connected by splines.

Fig, 3-76

2} Removal

. Unscrew the retaining screws and remove the valve cover.

. Pull out the rotary valve.

. Remove the distance collar and the O-ring from the crankshaft.

a
b
C
d. Finally draw out the roller pin.

Fig. 3-77 Fig. 3-18

3} Inspecticn
a. Valve cover
The oil seal, 120 mm O ring, and oil
injection nozzle are installed on the valve
cover.

Fig. 3-79



(1) Oil Seal
Check for scratches, damage or deformation of the lip and replace the seal if necessary.

(2} Orings
Check for scratches, damage or deformation of the O rings and replace any bad ones.

(3) Abrasion of the surface of the valve or the depth of the valve cover. Replace the valve
cover if the depth of the cover is over the service limit, or if it is much scratched or

damaged.

— Table 3-14

- Models Standard Repair Jimit
G Series 0,13 in (3.4 mm) |Over 0.16 in (4.0 mm)
G31M-A 0.14in (3.5 mm) [Over 0.16 in (4.0 mm)
BiL-A 0.16 in (4.0 mm) [Over 0.177 in(4.5mm}
Fo, F7 0.14 in {3.45 mm)[Over 0.16 in (4.0 mm)
F8, F81IM, F5 | 0.03in (0.7 mm) {Over 0.01 in (0.2 mm}

Fig. 3-80

b. Disc valve
(1) Mcasure the thickness of the resin
disc. Replace the disc valve, if it is worn
over the service limit, or if there are

SCI"atChCS or damagc o1l its surface.

Table 3-15

Models Standard Repair limit

G Series 0121 {3.1 mm}] 0.11 in (2,8 mm) or less
G31M-A

BIL-A 0.16in (4.0 mm)j 0.14 in (3.6 mm) or less
Fo, F7 0.121n (3.1 mm)| 0.11 in (2.8 mm) or less
F8, F81M, F5{ 0.02 in (0.4 mm}{ 0.01 in (0.36mm) or less

(2) Check for cracks or tears before installing.

4) Installation
Reverse the removal procedure.

Note:
(1) Installation should be preceded by the

application of two-cycle engine oil on both
sides of the valve,

(2) Insert the smaller “O” ring inside the
distance collar and the larger “O ring into
the groove on the valve collar.

{3) Follow the steps given in Fig. 3-  to
tighten the valve cover fitting screws.

Fig. 3-82



(4} When the F6 and F7 disc valves are installed on the crankshaft, the mark on the disc valve
should be aligned with the knock pin on the crankshaft.
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13, Transmission External Mechanism {Gear Change mechanism)

To change gears, the change drum in the transmission assembly must be rotated. The external
transmission mechanism consists of accessory parts for change drum rotation.

Fig.3-.83 llustrates the components of the transmission external mechanism.

Shift lever Spring
!

Return spring pin
Change Illle\.rerj,' Return spring y

8m /m Nut
Change lever

e
- -
-

circlip .

Change shaft

Set fever i . -.
I'.I 6 x 4 Pan [
vt head /
! screw | /
| \ | Change pedal
Set lever | |
screw | Sat lever \
illl Set plate /
1 ,."I
‘Set Ilever Change pedal rubber
spring
Fig, 3-83
1)} Operation

When stepping down or lifting up the shift pedal, the shift shaft turns, actuating the shift lever
which is meshed with the change drum pins. Therefore, as the pedal is moved the change drum is
rotated, which moves the shift forks inside the transmission gears,

The shift pedal is returned to its original position by the return spring attached to the boss of

the shift lever.

The set lever is also meshed with the change drum pins to follow the movement of the drum
and keep it in place after each step of rotation of the drum.
spring to return to shift lever.

The return spring pin is flanked by the return spring and operates as a fulcrum of the return

The pin must be located as illustrated here, centered in the shift lever window through which
the return spring can be seen.

The F series model return spring pin is eccentric, that is, there is difference between the center
of the threaded portion and the center of the pin body so that its position in the window can be
adjusted by turning it.
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2} Removal
a. Disengage and remove the shift lever set from the change drum.

b. Remove the set lever with the shaft.

Fig. 3-84

3) Inspection
a.  To inspect the return spring, check the spring tension. It is necessary to replace return spring

if lacking in tension or cracked.
b. Inspect the set lever spring for lacking of tension or breaks.
Inspect the set pin of return spring for loosencss. If the set pin is loose, the transmission will

miss shift during running. Check tightness of the lock nut.

c.

Fig, 3-85
4} Installation
Reverse the removing procedure.
Note:
(1} Be sure to install each spring correctly.
{2} In the case of the F series, do not forget to adjust the position of the shift lever by

turning the return spring set pin.



14. Crankcase

The crankcase is die-cast alumimnum alloy. The right and left cases are put together with liquid
gasket (Kawasaki bond}, secured with two dowel pins, and tightened with screws. The crankcase
consists of the crank chamber and the transmission chamber. On the down stroke of the piston, the
crank chamber raises the pressure of the mixed gas from the carburctor to increase the scavenging
effect. The transmission chamber, connected with the clutch chamber, both chambers containing a
specificd amount of oil, lubricates and cools the transmission gears, change drum, kick gear, clutch
housing gear, etc. In the rear of the transmission chamber, a breather hole is located to release the
internal pressurc build-up when the temperature rises.

The crankcase is the most important pare, holding the crankshaft, output shaft, drive shaft, cte.
Ball bearings, needle bearings, bushings, oil seals, as shown in the following table, are positioned

as indicated.

Left crankcase

Right crankcase

Fig. 3-86
Table 3-16
Left crankcase
Crank Shaft Output Shaft Drive Shaft Shift Shaft

Models Ball bearing | Oil Seal |Ball bearing [ Qil Seal Needle bearing Oil Seal Gil Seal
G Seres #6204 |TB20407] #6004 SC25376 Bushing - SB12205
G4TR #6204 TB20407 H6005 SC32435.5 Bushing — SB12205
BIL-A #6305 TB25407 #6204 SC25476 Bushing — VBiI2185
Fa, F7 #6205 TB25407 #H204N 5C30426 7JE-HKS5162412-1] TR7246 SB12205
F8, F8IM, F'5 #6305 | TR25407f #6205 TB30407 |7E-HMK2015 g‘;‘; 65 65 | SB12205
Table 3-17
Right crankcase

i Crank Shaft Output Shaft Drive Shaft
Models Ol Seal

Bali bearing

(Valve cover)

Needle bearing

Ball bcaring

( Scries #6204 TB25407 Bushing #6005
BiL-A #6305 TB32457 #6203 #6204
Fo, F7 #6305 TB32457 7E-HKS162412-1 #6204N
F8, F8IM, F3 SCO626 TB354883 7E-HMK 2015 #6203
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1} Disassembly
a. Remove the transmission switch body and

the set plate.

Note: In the case of the F5 and F8, remove
the circlip attached to the shift rods (the
top and the fourth).

b. Remove the crankcase screws from the left
crankecase.

¢. Tapthe crankcases alternately with a plastic
hammer and separate the crankcase leaving all
the shafts remaining inside the right crankcase. Fig. 3-83

d. By separating the crankcase, (fig.3-89),
crankshaft, transmission gear, change drum
and kick gear can be removed.

Fig. 3-89
(1) Removal of transmission gear.
While tapping the end of the drive shaft
lightly witha plastic hammer, remove the
change drum, output shaft, and drive
shaft all together from the right
crankcase,

(2) Removal of kick gear.
GA Series, B1L-A
After taking off the kick spring and the
holder from the kick shaft on the right
hand side of the right crankcase, the kick Fig.
gear can be removed together with the

kick shaft.

3-90

F Series

Remove the snap ring, the kick spring and the holder at the left end of the kick shaft.
Pull out the kick shaft and kick gear from the right side of the right crankcase.
In case the kick gear alone is to be removed, it is not necessary to separate the crankcase.
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g.

(3) Removal of crankshaft.

While tapping the right end of the crank-
shaft with a plastic hammer, remove
the crankshaft from the right crankcase.

Note: Before removing the crankshaft, be
sure to remove the dowel pin from the
right hand side of the crankshaft.

Fig. 3-91

Remove the bearing holder, and pull out the oil seal and the main bearing with rools.

2} Inspection

a.

b,

Qil supply hole

Check each oil supply hole. If any holes are clogged, blow them out with air.
Breather hole

C%leck the breather hole. If the breather hole is clogged with dest and diet ete., it is im-
possible to let out the internal pressure, and the pressure build-up will cause ol icaka

. Main bearings

Bearings used on both ends of the crankshaft are generally called “main bearings™.

{1) Check inner and outer race for rust.

(2) Too big a radial clearance of a bearing produces engine noise and vibration. So measurc
the clearance, and if it is over 0.002 in (0.05 mm), replace the bearing,.

(3) Pitting of the rolling surface of the race tend to damage the balls and produce engine
noise. So inspection must be carried out carcfully. Pitting, if bad, can be felt by turning
by hand. Replace any bad bearings.

. Drive shaft and output shaft hearings

The inspection procedure is the same as for the main bearings. Careful checking for pitting
is necessary becasue the rolling surface of the race is, in many cases, scored by foreign ob-

jects contained in the transmission oil,

. Bushings

Bushings support one end of the drive shaft and that of the output shaft. An 01] groove on
the bearing surface of the shaft allows oil to flow in, assur111§> sulficient lurbication. Examine,
the extent of wear, especially uneven wear,

Cranksahft oil seals

The crankshafr oil seals maintain crankcase pressure.

If the oil seals are damaged, primary compression leakage will occur. resulting in poor engine
performance. So it is important to check the area of each oil seal for oil leakage and the lip of

the seal for damages. Replace any damaged or leaking seal.

. Qutput shaft and shift shaft ¢il seals.

Check if there is any o1l leakage from the scal areas of the output shaft or the shift shafe,
or if the lips of any oil seals are damaged, Replace any damaged or Jeaking seal.
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3} iInstallation
After making sure there is no pitting on the rolling surface of the outer race of the bearing,

insert bearings using a press and a block.

a. Ball bearing
Press in using block metal till flush with crank side surface of crankcase.

b. Oil seal
Press in from magneto side. Turn marked side toward magncto. Press in until seal stops.

Inserting tool

Align here

Fig. 3-92 Fig. 3-93
Note: The oil seal should be replaced, whether it s new or old, when the bearing is replaced.

¢. MNeedle beraing {if used)
After applying oil to the needle bearing, press it in completely until it stops.

d. Drive shaft bushing
After oiling, press in from change pedal
side. Turn marked surface toward pedal

e, Crankcas? assembly Fig. 3-94
In principle, reverse the removal procedure,
{1} First insert the crankshaft into the right crankcase.

(2) 1nsert the kick shaft.
{3} [nscrt the transmission gears.
(41 Apply liquid gasket {Kawasaki bond) on the case fitting surface of the left crankease,

and then asscmble the left crankcase in position. Do not forget to install the ball and the
shim at the tip of the drive shaft, in the case of the G series model.

(5) Install the left crankcase on the dowel pins of the right crankcase while tapping around
the entire left crankcase with a plastic hammer. Take care not to damage the lip of the oil
scals of the crankshaft and the output shaft.

4) Adjustment
After tightening the fitting screws, be sure:
a. That the crankshaft and the transmission gear rotate smoothly.
b. That gear change is secure and smooth.
c. That the rotation of the kick gear and the operation of the kick ratcher are correct.
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15. Crankshaft

The crankshaft assembly consists of the right and the left crankshaft, crank pin, big end needle
bearing, side washers and connecting rod. The crankshaft, which is always operated under severe
conditions, requires high accuracy in dimension, It is very necessary, therefore, to locate and correct

a defective point as early as possible to prevent trouble later.
In this chapter probable troubles and their remedies are described. Observe the following pr(JLcdurcs

when inspecting, disassembling, assembling and adjusting. -

Fig. 5-96

Fig. 3 95

1) Inspection
a. Big end radial ctearance ,
As shown in fig 3-96, measure the play with a dial indicator. If it is exceeds the

repair limit replace the crank pin, needle bearing and, if necessary, the connecting rod.

Table 3-18
Models G Series G4TR {1  BIL-A Fe6, F7 F8,F81M,F5
Big end radial 0.001 in 0.0006 in 0.0007 in 0.0009 in 0.0019 in
(0,027 mm}{ (0,017 mm} | (0.020 mm)| (0.024 mm) [ (0.050 mm)
Repair limit 0.0023 in (.0019 in 0.0021 in 0L.0023 in 0.0035 in
(0.060 mm}| (0.050 mmj) j {0.055 mm)| {(0.060 mm) | (0.090 mm)

b. Big end side clearance
Measute the side clearance with a thickness gdllgC If it is excceds the repair limlt replace

worn side Wcl‘:heI‘S with new ones.

Table 3-19
Models G Series G4TR BI1L-A F6, F7 F8,FBIMF5
o . 0.016 in 0.011 in 0.011 in 0.0151in 0.017 in
Big end side clearance
(0.40 mm)} (0.28 mm) [ (0.28 mm) (0.38 mm) {0.43 mm)
C e 0.024 in (.018 in 0.018in 0.024 in 0.024 in
Repair limit -
(0.60 mm) (0.45 mm) (.45 mm) (0.60 mm) (0.60 mm}
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¢. Seizure in big end
If right and/or left crank web is damaged, replace entire crankshaft assembly.
Otherwise, disassemble the crankshaft and replace crank pin, needle bearing, side washers and
conpecting rod.

d. Crankshaft assembly warp
install the crankshaft assembly at bench center and rotate slowly.
Measure right and left side crankshaft warp at the bearing journals using a dial indicator.
[ the indicator reading is exceeds the repair limit, disassemble the crankshaft and replace the
crank pin. When it exceeds standard limit but is not exseeds the repair limit, correct it follow-
ing the procedures described 3)-C.

Table 3-20
Standard
: ir limi Q
Models dimension Repair limit D
All 0.001 2in 0.0041in
Model | (0.03mm) (0.10mm)} 8__ _43*
'1 h.w
e
0 i ] —
Fig. 3.97 |tV

2} Disassembly
Press the crank pin out being careful not to damage the inner surface of the crank pin hole.

3) Assembly
a, Big end radial clearance
Insure that the radial clearance is within the standard limit after assembling only crank pin,
needle bearing and connecting rod. Crank pin can not be reused once it has been completely
assembled with the crankshaft.

b. Big end side clearance
First assemble the crank pin with either
right or left crankshaft, side washers, needle
bearing, connecting rod, then press the other

Thickneas Haug.\

crankshaft on them measuring side clearance

| ]

between them with a thickness gauge.

Fig. 3-98
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. Crankshaft Warp : ) S .
Inspect the assembled crankshaft following the procedures described in 1) -~ d and if the
indicator rcading exceeds the standard limit correct it as follows. :
When hammering crankshaft directly, use a soft hammer made of copper or lead.

{1) Distorted crankshaft

-

(2) Deflected crankshaft

Fig. 3-100

Do not hammer the crankshaft at the part “A” to correct deflection, or descreased side
clearance will result.

Fig. 3-101

Recheck corrected crankshaft for warp in the same manner.
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d. Recheck of Big end side clearance
After correcting crankshaft warp, recheck side clearance. If side clearance exceeds its limit,

corcect it in the same manner as 3) -b,
After correction of side clearance, check crankshaft for warp again,

4} Smai! end radial clearance

Check radial clearance of small end.
If it excceds the repair limit, replace needle bearing and piston pin together.
When it exceeds standard limit, replacement of needle bearing and piston pin is recommended.

Fig. 3-102
Table 3-21
[tem
Model Smaller end radial clearance Repair limi
0.0001.2 ~ 0.00086 in 0.002 in
All Model (0.003 ~ 0.022 mm) (0.05 mm)
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16. Transmission

The engine performance curve shows that the engine has maximum output at high speed. To
effectively use this performance, the reduction (primary and secondary) should be carried out to
convert the crankshaft power into the proper driving force and speed in accordance with the run-
ning condition such as starting, acceleration, climbing, high speed running, stopping, etc.

In other words, the cngine output can be used most effectively when the gear ratio (reduction ratio)
of the transmission mects the running performance curve.

When the change pedal is actuated, the change drum rotates and the sclector forks move to the
right or left, along the cam groove. At the same time, the selector forks, set on the gedrq shift each
gear to the right or left. The selection of gear ratio of the transmission is thus carrie2 out.

The following table shows the gear ratio (Drive gear : Output gear) for each model.

Table 3-22 Mumber of transmission gear teeth
GA-2A
Model caia | 3554 1esm [ BiLA | Fs.F7 | F5.F8 | F8IM
GATR
Low drive 12 12 14 15 12 11 11
out put 35 35 33 40 32 27 27
gear ratio 2.92 2.92 2.36 2.67 2.67 2.45 2.45
2nd drwe 17 17 18 21 16 14 15
out put 29 30 29 34 28 24 24
gear ratio 1.71 1.77 1.61 1.62 1.75 1.71 1.60
3rd  drive 21 20 20 25 20 18 19
out put I 26 26 26 30 24 21 24
gedr ratio 1.24 1.30 1.30 1.20 1.20 1.17 1.26
4th  drive 23 22 22 29 23 20 23
out put 23 24 24 26 21 18 25
gear ratio 1.00 1.09 1.09 0.90 .91 (3.9C 1.09
Top drive 24 24 25 28 20
~ out put, — 23 23 _ 18 20 19
gear ratio 0.96 .96 0.72 0.71 0.95

1) Construction
5 speed return change
GA1-A G3SS5-A G3TR-A GATR, G31M-A

Shift ferk

. {low 2na)

3x_20 Cotter pin Shift fork Shift fork
Shift fork pin ! {3rd 4th) (top}

Hoider plate Change drum\

Transmission switch body
Mlssmn switch
rotar P

/ /"/‘

To gear "'.
output):

Idte gear v
(Dutpui'—f’o‘:‘tgﬁ?rﬂh gear :
i P )} (output) Ind gear

AR {output) 3

Sprocket

1Zm/m toothed
LTy lock washer

r“{..._‘c_‘;

b \_
i /@J&D

B x 16 Hex head bolt

4th gear S :
(drive) 2nd, 3rd gear _|') AN
(drwe) Top gear | Dri‘ve shaft thrust washer
{drive} !
Fig, 3-103 7/32 Steel ball
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In the case of the Model G Series transmission gears are of the return change, constant mesh
type, Fig. 3-103 shows the parts breakdown, and Fig. 3-104 illustrates a section of engagement of
gears, Three shift forks are respectively located on the second third, gear {drive shaft), the fourth

gear {output shaft} and the top gear (outpu:}, The shift fork pin follows the cam groove on the
outer circumference of the change drum. As the change drum rotates the shift fork moves right

and left along the cam groove and moves gears right and left.

The 7/32" steel ball on the left end of the drive shaft is used to eliminate the influence of
thrust produced by a ctutch operation on the drive shaft, and to make it easy to change the gears.
The idle gears on the output haft and the drive shaft, which are meshed with each other in the
tansmission chamber, transmit the rotation of the kick gear to the primary gear, through the
clutch housing gear. The transmission switch is attached to the crankcase. It is used to light the
green peutral lamp when the gears are in the neu tral position.

Engine
sprocket

Pig. 3-104

The change drum is provided with 6 pins. By actuating the change pedal once, the change
drum rotates 1/6 of a turn. it is designed so that 5/6 of a turn of the change drum will coincide
with the change of five stages, neutral, low, second, third, fourth and top by kicking up the
pedal. : e 3

The location of selector forks is as shown in Fig. 3-105

Fig. 3-105
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F Series

Dowel pinz_..j,,
el - et
= A fork
T
Top gearl_r??\sse‘lec’u?”_ e
[ i

dth g3rd gear oo || Uo7 2 prive shaft
BAl Ly oo . e TN
i ‘5@ el LA Pl G
. } s ] 3 'L@B‘;{‘_W‘C'{‘.— ); r’ﬁ; RVl F@
=) e ! i Sl s T
~ i) J—d@@\o}lz!‘?—“’?g -] T Q‘\..---"""' o
- D v - OGN
‘Kickstarter = \'g“\";l"" Rod shaft
o aal iy
Low idle 2 EA I
Eear Tk i |
' N "ﬁ I} ~ Top gear
g Al “Selector fort -

R

2nd gear
~*Engine sprocket Fig. 3-106
fig.3-106 shows the patts breakdown and Fig. 3-107 shows a cross sectional view.
Three selector forks are meshed on the drive shaft third gear, the output shaft fourth gear and
the output shaft top gear respectively. Those selector forks slide on the fork guide bars as illust-
rated. The selector fork pins are inserted into the grooves on the change drum.

The gear sequence is, from low position, low, neutral, second, third, fourth and top.
[n top gear, three small steel balls are set around at every 120° on the output shaft. They are used
to make it easy to set the neutral position which is located between the low and sccond positions.

Wil

) “-"".'”.llﬂ. —— 'IIIIIIIIIIA“_"”

DRIVE SHAFT

- —

MNeedle bearing

Needle bearing

OUTPUT SHAFT ”

PP FEFEETSi

Fig. 3-107
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Fig.3-108 and Fig. 3-109 show the shift forks of F series.

Fig. 3-108 Fig. 3-109
2) 4 Speed return change

BA1, BI1L
The Model GA-1 is of the rotary change system with constant mesh type four speeds.

Fig. 3-110 shows the components.
Shift forks are meshed over the second gear (drive) and the third gear (output)

Shift fork Shift fork
{low 2r_'!d) (3rd top)

Hotder plate Neutral indicator switch

Change drum | '-:Neutral indicater s.ﬂwitch rotor
o he .
LGS Cr i
ST, =
Change drum pin '.
* S~
. Thrust washer
I:& v [ 7m/m 0|rc||p/ Spiqcket spacer
B(E0 (A
% TR ,J,] ﬁ - ’__’___...--Sprocket
idle gear 3rd gear ST e g
{output) L.ow gear C%» : gf
2nd ‘gear %Qﬂ

Idle gear T 3 S
(drive) Drive shaft & @
3rd Igear

7/32 Stee! ball
/ Thrust washer

C’;,I ""b/ {drive shaft)

2nd gear — Top gear

Fig, 3-110

The change drum is provided with five pins. One step on the change pedal makes the change
drum turn 1/5. With forward stepping, the four changes-neutral, low, second, third, and top-are
made while the change drum rotates a full rurn. Through the rotation of the change drum, the
shift forks move right and left along the cam groove, effecting necessary engagement at every
stage.

The kick mechanism of B1L is not the primary type, differing from that of the other models

and does not have two idle gears.




3) Disassembtly

a. Change drum
Remove the shift fork from the change

drum by drawing out the cotter pins and the
shift fork pins.

Fig. 3-111

Note: The shift forks of F5 and F8 are mounted on the shift rods, and are easily removed
when the fork pin is taken off the change drum, as in the casc of the other models.

b. Gears
When the circlip of each gear js removed,
as shown in Fig.3-112, the thrust washer and

the gears are disassembled.

Fig. 3-112
4} Inspection
a. Inspection of shift groove and shift fork
If the shift groove on the gear where the shift fork is inserted is worn, the gear may not
engage fully or may disengage during operation. Insert a thickness gauge between the shift
groove on the gear and the shift fork to measure the clearance. If the clearance is beyond the
permissible limit, replace gear or shift fork.
Also if the shift fork is burned or otherwise damaged, repalce it.

Table 3-23 Clearance between shift fork and gear slot
Model Standard Repair limit
All Model ¢.1~0.25 m/m 0.6 mm

b. Inspection of gear meshing
Any burt or roughness on the teeth surface
will cause wearing of other gears. A gear with
such irregularities should be replaced.
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B instatlation
a, Combine the shift forks of the change drum with the transmission gears and insert the gears

into the right crankcase.
Tn the case of the G series model, make sure that the kick gear and the two idle gears com-
pletely engage with each other.

b. Fix the change drum to the right crankcase with the set plate.

Note: When applying the grease to install steel balls on output shaft, wash them out with
gasoline and assure that three steel balls can move properly.
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17. Kickstarter

1) Construction of the primary kick
In the case of Models GA2-A, G3S8S-A, G3TR-A, G4TR, G31M-A, and F series models the
kickstarter equipment is of the primary kick system, not being affecred by clutch action.
Even when the gear is in a position other than neutral, the engine can be started by disengaging
the clutch and kicking.
Fig. 3-114 shows a cross-section of kick starting system of GA.

Primary gear

=TT Clutch body gear

Kick idle gear -
{drive)

Kick idle gear
{output)

Kick gear

Fig. 3-114

The primary kick system is characterized by the fact that the kick gear train does not include
the clutch mechanism. In other words, not only can the engine be started with the gears in
neutral, but by disengaging the clutch, the engine can be started in any gear.
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2) Construction

G Series, BIL-A
Kick pedal rubber

-

7

:7

Kick spring gmde

Kick 5pr:ng||
Kick gear i Kick shaft
\
Kick stopper
Fig. 3-115 PP

The kickshaft turns in the direction indicated by arrow A in the Fig. 3-116. At this time the
kick paw! is separated from the kick stopper and coming out to engage with the internal teeth of
the kick gear pushed by the kick pawl spring. Thus the kick gear is turned with the kick shaft for
starting the engine. After starting, the kick gear is returned by the kick spring attached on the
shaft in the reverse direction B in the Fig. 3-117.

The kick pawl being engaged with the kick gear is pressed under the kick stopper at the end of
return process, disengaging it from the kickgear. Thus the kick gear is released from the kick
starter mechanism for normal driving.

Kick gear Kick stepper
Kick shaft

Kick pawl

Kick shaft Kick stopper
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F&, F7

The mechanism of this system is as follows:
In che center of the kick starter shaft, the threaded guide is machined, on which internal teeth
of the kick gear is interlocked. According to the rotation of the kick shaft, the kick gear slides
on the guide in the axial direction. Thus, the kick gear and the low gear on the output shaft are
engaged only with a kick. While the engine running, the cngagement does not occur and the kick
gear returns to its normal position.

kickstarter gear

Spring

Kickstarter gear-

\?gﬁriﬁg guide

" Gear holder ——

Fig. 3-118

The kick shaft rotates in the direction of arrow A by stepping on the kick starter pedal, and
the kick gear slides rotating on the guide of the kick shaft in direction B and interlocks to the
low gear of the output shaft. Thus, the torque of the kick pedal is transmitted in the following
order.

Kick shaft — kick gear — output shaft (Jlow gear) — drive shaft {low gear) — clutch -- crankshafr
(primary gear)

When engine starts, the kick gear is driven by the idle gear on the cut pat shaft and shoved off
in the reverse direction B due to the thrust, resulting in discngagement from the idle gear.
When releasing the kick pedal, the kick shaft is turned clockwise back with the return spring, and
stopped at the original position by the kick stopper on the crankcase. To stop rotation of the
kick shaft as the kick stopper, there is a stopper lever fixed or the kick shaft which is indicated

as “*C” in the illustration.

F& > 1) 13066-026 Kick Shaft L
& 13068-022 Kick Geay 1
& 13078004 Ratichet 1
W 12206-008 Kick Guide 1
(B 13072-010 Kick Stopper 1
& 13077-003 Spring Holder 1
Tooz0dl-006 Washer 1
@ 92081-093 Spring 1
9 92024-033 Claw Washer 1
45 92033-010 Circlip 2
@ 1108 0616 Bolt 2
@ 14033-038 Crank Case R,If 1
Fig. 38-119
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F8, F5
This ratchee slide system looks like the kick system of the Fé. In this system, the ratchet slides

to the right or left along the spline on the kick shaft. On the side of the kic gear, other ratchet,
tecth are cut, with which the ratchet engages. The engine is started when the ratcher engages
with these teeth on the kick gear.  The kick gearis fixed to the kick shaft with circlips and races

meshed with the idle gear of the ourpur shaft when engine turns.

When the kick pedal moves down, the ratcher slides along the kick guide uncil it separates {rom
the guide plate. When separated, the ratchet, which is loaded with a spring, immediately moves in
the dircction of the spline on the kick shaft and engages with the teeth on the kick gear. Thus,
the rotation of the kick shaftis transmitted to the kick gear. idle gear and so ou to the crankshafr.
When the engine starts, the kick gear is driven by the idle gear, and the rarchet is shoved off the
kick gear with the thrust raised on the ratchet teeth of the kick gear. When the kick pedal is
released, the kick shaft is returned by the kick spring. The ratchet which is interlocked with the
spline on the kick shaft, is also turned with the shaft and forced to move inward against the
spring force along the kick guide plate until it reaches the kick stopper fixed with the kick guide

on the crankcase.

3} Disassembly
G Series, B1L
a. By removing the kick gear from the kick
shafe, disassemble the kick pawl assembly.

b.  The kick stopper can be removed from the

left crankcase.

Fig. 3-120

F6, F7
a. Remove the spring guide the spring and the two circlips after separating the crankcase.

b. Remove the spap rings and the kick gear from the kick shaft guide,

Fig. 3-121 Fig. 3-122
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F8, F81M, F&
a. Remove the snap ring of the kick gear, and take the kick gear off the kick shaft.

b.  The ratchet, spring holder plate and spring can be removed from the spline withoutremoving
the kick shaft from the right crankcase.

Note:  The kick spring, spring holder and two circlips on the kickshaft can be removed when
separating the crankcases inside the right hand crankcase.

4} Inspection
G Series, BT1L-A
a. Inspection of Kick Gear
The inner surface of the kick gear has a shape resembling that of the inner gear. If the inner

gear is deformed by wear, the pawl will not engage causing slippage when kicking.

Fig. 3-123
h. Kick pawl
Check if the tip of the kick pawl is worn
out. Excessive wear may also cause slippage.

c. Inspection of kick pawl push pin and spring
Any forcign matter in the kick pawl push
pin hole will cause slippage when kicking,
Check carefully, as shown in Fig, 3-124, by
inserting the spring and the push pin into the
shaft. Check if they work smoothly up and

down when pushed.

Fig. 3-124

Fe, F7
Check the kick gear guide and kick gear splines for fitting. Check if the kick shaft is bent or

cracked.

Fig. 3-125



F8, FB1IM, F5
a. Check if the ratchet properly slides along the kick guide.
b. Check if the kick shaft is bent or cracked.

b) Installation
G Series, BIL-A
a. Install the kick stopper in the left crankcase.
b. Put the kick pawl spring and then the kick pawl push pin into the hole of the kick shaft.

Install the kick pawl and put on the kick gear while pushing the kick pawl not to move out,

and then insert the asscmbly into the right crankcase. Place in position the kick spring and the

holder according to the following steps before the left crankcase is installed.

(1} Insert one end of the kick spring into the hole of the right crankcase, and insert the other
end into the kick spring hole of the kick shaft by ewisting that end clockwise by about
120°.

(2) Put the holder into the kick shaft.

Kick spring Kick spring hola

Fig. 3-126 Fig. 3-127
F6, F7

a. Mount the kick guide and kick stopper on the crankcase with two screws.
Insert the kick shaft into the kick shaft hole on the crankcase and fix with the collar two
snap rings, set the spring holder plate and spring.
c. Mount the return spring, spring holder and collar from the left end of the shaft as in the F6. ‘
d. Align the marks on the ratchet and the splinc of the kick shaft, and insert the ratchet.

e. Finally, amount the kick gear and fix it with circlips.

F8, F81M, F5

a. Insert the kick shaft into the right hand crankcase and fix it with the snap rings. Insert one
end of the return spring inside the right crankcase.
b. Fix the other end into the spring hole of the kick shaft by twisting the spring 120°.

c. Set the spring guide in the kick shaft.
d. Insert the kick gear (with the holder) from outside of the right crankcase, and set the cit-

clip on the shaft groove.
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18. Lubricating system

1) General

The ordinary two stroke engine is designed to use fuel mixture {fuel and lubricating oil.}
The mixture ratio should be decided considering the maximum output and the rotating speed to
supply sufficient oil for that condition. Generally the mixture ratio for the 2 stroke motorcycle
engine is supposed to be 20 to 1 considering the abave condition. Using this mixture, it is not
necessary to have a separate oil supplying system including oil pump and injection nozzle as is
widely used in recent two-stroke engine design. The problem with this system s that the mixture
ratio of oil and gasoline constant for any engine speed. Therefore, in the low and medium speed
ranges the oil supplied to the engine is more than actually nccessary. Wasting oil in the cylinder,
and exhausting too much oil from the muffler result in increased carbon deposit in exhaust pipe,
muftler and combustion chamber which usually causes a decrease in compression, and pre-
ignition, as well as irregular combustion and poor cooling efficiency. In some cases, if too much
oil is sucked inside the carburetor, the carburetion is likely to be affected. To solve these pro-
blems, the Kawasaki Superlube and the Injectolube. {Separate Oil Supplying System) developed.
The developed system is designed for improving the oil supply to meet every engine condition,
output and rotating speed. When climbing, the engine is more strained than during usual flat-road
driving. Therefore the quantity supplicd should be increased in proportion to not only the
engine speeds but to the output of the engine. In this scparate oil supplying system, supplying
ratio of oil is adjusted automatically according

to engine revolution and opening of the throttle 100: 1
valve. Thus, the problem of exhaust and the o
choice of mixed ratio are solved perfectly. 80: 1
Efficiency to engine is superior to the other '
type, particularly, the injectolube type which
lubricates directly supplying needed fresh and 60: 1
high viscosity oil to main bearings. Thus, dura-
bility of the two stroke big displacement engine 20: 1 20:1
is very much improved. Gasoline
il

Engine speed
Fig. 3-128

2) 0il passage

a. Superiube type
G series, B1L, F6 and F7
Oil which flows into the check valve through the outlet oil pipe from the oil tank is injected
into the gas intake pipe inside the valve cover through the nozzle. This oil is sprayed and
mixed with flowing mixed gas from the carburetor and lubricates the crankcase, main
bearings, large and small ends of connecting rod, cylinder wall, piston and piston rings.
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Check valve

Qutlet oil pipe

Carburetor

Oil pump pinion

-+ Qil passage

= Air  (Fuel-air mixture)

Fig. 3-129 passage

b. Injectolube type {F5, F8)
Oil is supplied by the oil pump to the engine through two oil routes from the check valve.
One oil route is for supplying the oil into fuel mixture injecting oil through the nozzle into
gas in the intake pipe. The other route is a oil hole machined in the crankcase; oil is directly
injected to main bearings as shown in Fig. 3-130. Through these two routes oil lubricates each

part of enginc.

Jr
T C_T;] | ll‘
. : > I\ T ~ .‘ . B
SR Cylindar | || Connecting rod
R 3\)’ nKler | L L" 1
= & SNt e o i
- ./2 Check valve !
il ™ ki :

crank pin- (7

Oil | :
B o h e
ST Air- fuelmixture Ball bearing

Rotary diso valve

Fig. 3-130
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3} Oil pump

a. Construction

Rotation of the crankshaft is reduced by the oil pump pinion on the crankshaft end and
the oil pump gear on the oil pump shaft. The oil pump shaft has a worm gear at the end of it,
which meshes with the teeth machined on the plunger inside the oil pump. Thus the plunger is
turned, reciprocating inside the oil pump by the spring force and the cam at the end of
the plunger. When the plunger is turned, the cam on the plunger slides along the plunger guide
attached to the pump housing resulting in reciprocating motion. The top of the plunger is
pressed with the spring of the differential plunger, which follows the movement of the plunger.
The bottom of the plunger rests.against the control cam which is attached to the control

lever and dictates the length of the reciprocating stroke of the plunger.

b. Action

_“/_2_

%%
ST
b [n
\ | N

&Yy |8

Fig. 3-131

{1) Suction stroke {plunger down stroke)

After the discharge stroke, the plunger comes down lowering the pressurc in the

cylinder.

(2} Suction stroke {Near plunger bottom dead center).
The inlet port of the cylinder overlaps the notch of the plunger on this stroke and the

A

Fig. 3-132

oil is sucked into the cylinder. (the pressure is alrcady low from the former stroke.)

Fig. 3-133
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(3) Pre-compression stroke (Plunger up stroke)
After the suction stroke, the plunger starts its up stroke and begins to compress the oil.
(4) On the discharge stroke the outlet port of the cylinder aligns with the notch of the
plunger and the compressed oil is discharged. All four of the above strokes are taken and
the action is completed during one revolution of the plunger.

Ny

_/7,5%

Fig. 3-134

¢. Discharge flow control .

The flow of oil increases according to the number of revolutions of the engine. However,
necessary oil quantity for the engine varics according to the speed and output so, control
according to throttle opening is needed. This is accomplished by a cam on the control lever.
Fig. 3- shows the lead part which rotates the plunger. This plunger is pushed by a dif-

ferential spring against the plunger guide and a cam. This cam is linked with the throttle valve.

Cam P ungerg—uu‘l?[
N

o

—

- Minimum throttle opening
Maximum threttle opening (Min.stroke)
{Max.stroke)

Indicates turning direction

Fig. 3-135
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The tip of the plunger rests against the ratc control cam pressed by the differential spring
on top of the plunger. The left tigure in Fig. 3-?'135 indicates that the cam lift is minimum,
obtaining maximum stroke of the pump. The right figure, in turn, indicates maximum cam lift
which results in minimum pump stroke. When the cam lift is maximum, the control lever
opening is practically none, the plunger guide, the follower of the plunger cam surface, does
not touch the plunger at the beginning of the plunger rotation. Therefore, the plunger does not
maove until the follower begins to touch the plunger cam surface. When the cam lift is mini-
mum, the follower dircctly touches the plunger from the beginning of the rotation, so that
the plunger moves its full stroke. The rate control cam shaft is turned by the oil pump lever
which changes the lift of the cam from maximum to minimum, that is the minimum pump
stroke to the maximum pump stroke. The step .1 to the step 5 show the difference of the
plunger strokes in both maximum and minimum lifts,

[n the left figure, the lower part of the cam comes to the plunger side, this plunger is not
controlled by the cam at its bottom dead center, and moves along the plunger guide.

4} Oit for Superlube and Injectolube

Besides being compounded exclusively for 2-stroke engines, the most important requirements

5} Maintenance and inspection of oil pump

a. Oil pump main body

for superlube oil is to have good liquidity at low temperatures.

Checking the efficiency of the oil pump is done in the following.
Remove check valve (outlet pipe). Run engine at 2,000 rpm. Measure volume of oil, three
minutes after pulling up the control lever of oil pump fully. The proper discharge oil volume is

shown in the Table 3-24.

Table 3-24
Model G Series | BI1L-A F6 F7 F8 F5
Discharge per 3 minutes 0.095 0z| 0.1120z [0.139 02| 0.186 0z | 0.203 0z| 0.338 0z
- (2.8 cc) (3.6 cc) |(41cc) | (55ce) | (6.0cc)| (10.0 cc)

b. Adjustment of the control lever opening angle

Refer to the item on oil pump in 1I- 5.

c. Air bleeding

Caution: Use mixed fuel 20 : 1 to run the cngine during the above testing.

Air bubbles existing in the outlet pipes between the pump and check valve, and in the inlet
pipe betwcen the tank band pump when removing oil pump or oil pipes prevents oil from

flo wing:

(1) Outlet pipe

While pulling up control lever of oil pump (full open) run engine at about 2,000 rpm
until there is no air in pipe. Tf air bubbles are still in the pipe, check the following parts.
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(i} Connection points of suction, discharge
port of cil pump and banjo connection,
especially looseness of banjo bolt.

(ii) Connection paint, banjo bolt and pipe.

{2} Inlet pipe _
Loosen the banjo bolt of the oil pump
suction side and fill the pipe with oil until

no bubbles appear.

Fig. 3-136

b. Check valve o
If check valve is pressed in the direction of
the arrow by a pressure of more than 0.3 kgf
cm? (4 lbsfin2}, oil flows to the arrow direc-
tion and will not flows backwards. Thus, the
check valve stops oil flowing when the engine:
stops. Avoid disassembly of the check valve.
If it is assembled carelessly, it will not perform

its function,

Fig. 3-137




19, Carburetor

1) Construction and Function
The carburetor consists of a float mechanism for maintaining the fuel in the carburetor at a
constant level a pilot system for supplying fuel during low-speeds, a main fuel system for sup-
plying fuel during medium and high speeds, and a starter system for feeding a gas mixture of spe-
cial concentration required when starting the engine.

" Carburtgttor cap grommet

= f/Mixing chamber cap
’ —Mixing chamber to
Throttle stop Lod.. d

Cable adjuster. -

¥
Plunger cap.. \?ﬂ

Throttle val\.re-._,_____h_““*g}
Plunger spring-..—.
Starter Plunger-—.___%”m_._-

Jet needie "7

. fspring seat
T ——Needle clip

“

Needle jet— —- _TI 4 Float vaive complete
Main jet—- o TR
R RIS
_4—-.~ ——— — Float
£ Tl ¥

iy

Fuel overflow pipe —_—

Fig, 3-138

a. Float mechanism N _
In the float chamber, the floats, the needle valve and the related parts are assembled to

maintain the specified fuel level during running. In case the fuel level varies when the motor-
cycle is banked or rapidly accelerated or climbing, the fuel air mixture ratio will be effected
resulting in lowering the engine®performance. The fucl flow into the floar chamber through
the needle valve raises the fuel level to the specified position. At the same time the floats are
also lifted up and press the valve needle on the valve seat stopping the fuel flow into the’
chamber. The fuel level is thus maintained. Two types of floats are available; one is the double
float type with two floats symmetrically mounted on the float arm, and another is the sep-
arated type {F5) with floatsiseparated each other.
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b. Pilot system

The pilot system is composed of the
pilot jet (8), the pilot air screw (7}, and
the pilot outlet (9} as shown in Fig.3-
139, At idling and low speeds, the throt-
tle valve is in an almost closed position
and accordingly, the air is sucked in
mainly through the pilot air inlet (6).
The amount of air coming through the
pilot air inlet is adjusted by means of the
pilot air screw (7) (tapered end). The air
is then mixed with the fuel drawn up
through the pilot jet (8) into a rich air-
fuel mixture. The mixture is jetted from
the pilot outlet (9) into the main bore,
where it is further mixed with a small
amount of air into a proper air-fuel
mixture, which is then drawn into the

engine,

¢. Main fuel system

. The main fuel systcm, as shown in Fig.
' 3-i139,is made up of the main jet (3),
the needle jet (4), the jet needle (2}, and
the air jer {5). When the throctle valve
opens more than about one-eightsof its
full opening, the air begins to be drawn
in chiefly through the main air suction
port (1), passing under the throttle valve
through the main bore, At this time this
alr stream causes a negative pressure to
be built up arcund the jet needle (2),
leading the fuel to the main bore after
passing through the main jet {3) and a
gap between the needle jet {4) and the
jet needle (2). A part of the air bleed

past the air jet (5) goes through the

needle jet bleed-air inlet {16) into the
needle jet, where the air is mixed with
the fuel coming up from the main jet.
The air-fuel mixture is led into the main
bore after thus passing the main fuel
system and is further mixed with the
main air and atomized to be fed into the
engine,

In the carburetor of F series, the main
jet holder is placed outside the float
chamber. The main jet can be changed
by removing the carburetor cover plug
from outside the engine, without re-
moving the float chamber and the
carburetor cover.

. '/// . - B
/ Section B-B  geaction A-
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Pilot air flow

Carburetor

Fig. 3-139

Throttle stop screw

Vat t
Pilot jet valve seal

Float valve
Needle et
“0" Ring i ;

R Barjo belt

: Main jat
A J

Fig. 3-140




d. Starter system

The starter jet system is used as a sub-
sidiary device for starting the engine
easily when it is cold instead of using a
choke valve as in 4-stroke engines or old-
fashioned 2-stroke engines. Push the
starter lever fully in the direction of the
arrow, and the starter plunger (13)
shown in Fig. 3-141 is pulled upward.
With the plunger in this state, start the
engine {throttle must be fully closed),
and the fuel is drawn upward by the
negative pressure established by the suc
tion, through the starter jet (10) and is
mixed with the air inside the float

chamber (12} coming from the bleed-air
port (11). The air-fuel mixrure is further
mixed with the starter primary air com-
ing in through the passage {14}, being
jetted out from the port {15) at the back
of the throttle valve into the main bore

and finally drawn into the engine. (At @

this time, this mixture is also mixed with

the main air-fuel mixture flowing from O}
the pilot syvstcm into the main bcn:e) TS
The conventional two-stroke engine with _ <=

a choke valve has such a disadvantage
that the suction negative pressure at the

time of engine starting is smaller than in
the fourstroke engine, resulting in un-

satisfactory choke valve operation. An-
other disadvantage lies in the fact that
the driver must become accustomed to
throttling operation in order to obtain
a proper throttle opening.

On the other hand, this starter system
provides a fuel mixture rich enough for Fig, 3-241
engine starting if only proper selection is

made of the starter jet. With an op-

cration unlike that of the choke valve

system, the starter lever and the throttle

are simply kept fully opencd when the

driver can expect an adequate starting

operation.
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2} Setting table

Note: For F5, the spare part MJ #127.5 is avajlable.
For F21M, Spare part MJ's #125,#127.5 #132.5 #135 are available.

Table 3-25
Model Type | Main Jet | Needle Jet| Jet Needle| Pilot jet | Cut Way| Air Screw
GAT-A )
GA2-A VMI19SC| 160 i E4 5123 17.5 2.0 11/2
G3SS-A - ; )
G3TR-A VMI9SC| 170 0-2 4L 63 17.5 2.5 13/4
G4TR VMI19SC| 180 | E#6 511-3 17.5 | 25 13/4
G3IMA VM245C] 180 T | 4aDG 63 35 | 3.0 | 11/2
BIL-A VM225C] 190 0-0 AL 6-2 30 2.0 11/2
F6 VMZ48C] 125 R 0-2 4] 13-3 25 2.5 1 3/4
F7 VM26SC| 105 R 0-2 4E] 33 30 | 2.5 11/2
F8 VM30SC| 117.5R| 08 | B5EL92 30 | 2.5 13/4
F&1M VM30SCl 130 R 0-6 5EH 7-3 40 2.5 11/4
F5 vM32sC| 1325R|] 08 SFL 11-2 35 2.5 11/4

The above setting table is based on many tests covering all the conditions usually expected,
therefore, it is not necessary to adjust the setting for normal conditions. Carburetor adjusting
given in paragraph [1E- 3 are for special conditions. Avoid adjusting the setting of carburetor

unless it is absolutely necessary.

3} Adjusting carburetor
Carburctor adjusting is generally not necessary except for adjusting idling speed by turning
the throttle adjuster. Adjustments at various throtle valve openings given here are for special
conditions such as for improving fuel consumption, riding in high altitudes and for racing afrer

tuning up the engine.

Note: “Qpening” of throttle valve stated in this section indicates the proportion of throttle
valve opening “a”" against “b” as shown in Fig. 3-142,
Example:
full throttle opening  a/b=1
throttle closed a/b=0
ﬁ.--..%.

Throttle valve opening

Fig. 3-142
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Opening & Running Condition

Adjusting

0 1/8 Idling

A Sorew

o
1IN
. T é.loz Gutlet

.

Plat Jed

1:  Adjust after warming up cngine.

27 Shur off throttle valve before adjusting.

37 Raise engine speed a little by turning out throt-
tle adjuster.

(4)  Turn air screw in and our untidl engine attains
highest specd.

{5) Lower engine speed to notmal idling speed by
turning in throttie a.djustcr, )

{6} Repeat steps |4) and {5} alternately until engine

idling is stable.

1/8 1/4 Increasing speed

In case engine does not increase speed smoothly when
opening throttle valve from idling, turn air screw in to
make mixture a little richer. [f above defect was due
to lean mixture, turning air screw in will make up for it.

in case defect remains after adjusting air screw, return

i the air screw and replace the throttle valve with one

which has smaller cut-away.

' On the contrary, if engine turns heavy due to rich
mixture, usc thrortle valve which has larger cut-away.

Mixture can be adjusted by changing the jet needle
clip position to higher groove or lower groove.

Clip in higher groove gives a leaner mixture and clip
in lower groave gives a richer mixture as compared 1o

original pasition.

3/4 Full speed

In case enginc perforns better when pulling the starcer
lever or backing off the throttle grip a little, change
the main jet to lager number one to ruise mixtare ratio.
On the contrary, if engine turns heavy or has too much
smoke at exhaust muffler, change the main jet to

smaller number one.

Note:  Pilot air screw can be adjusted by backing the screw out from the completely screwed in

position. Pilot air screw setting is stated in number of turns backed out.

1f the pilot air screw is backed out correctly, idling speed can be usually adjusted by only

turning the throttle adjuster in and out.
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57 >
Aut— away
-

IThrottle Valve

Main Jet

Fig. 3-143 Fig, 3-144 Fig. 3-145

a. Notes on adjusting )

{1) To decrease fuel consumption at low speeds, turn the pilot air screw out a little from
standard setting position. Be careful not to turn it out excessively to prevent engine from
misfiring at low speeds. '

(2 For improving fuel consumption at medium speed, it is effective to change the needle
jet clip position to one step higher. Be careful not ta induce engine over-heating due

to lean mixture especially at more than 1/2 throttle opening.

(3) As for influence of altitude, it becomes approximately 12% richer at 2.000 meters and
20% at 3,000 meters. It is better to change main jet to smaller number one in accordance
with altitude. '

Note: Gasoline flow is appromixately in proportiaon to main jet number.

(4) Main jet has influence not only over 3/4 to full throttle openings but also over a con-
siderably wide range. In case of changing the main jet, be careful that it does not affect

other speeds.

5. How to Check mixture
It is not easy to check whether the mixture is rich or lean without special skills.
Followings are typical cases indicating rich and lean mixtures,
Rich
Too much exhasut smoke.
Engine turns heavy with some mistiring.
Spark plug is fouled and becomes black with carbon deposit. .
Engine performs worse as warmed up.
Lean
Engine overheats.
Revolution not smooth when idling.
Poor acceleration.
Engine performs better with starter lever open.
Engine, rpm Is unstcady at constant throttle valve opening.
Spark plug burns and becones white. '

c. Adjusting Summary

Fhrottie Opening Part Rich Lean
0 1/8 Filot air Screw, Turn out. Turn in,
1/8 v 1/4 Cut-away of Throttle valve.| Use larger cul-away. Use smaller cut-away.
1/4 ~3/4 Clip on Jet Needle, Clip one step higher, Clip one step lower.
34~ Main Jet. Use smaller number. Use larger number.

Note: Adjusting pilot air screw and jet needle clip is sufficient for most purposes.
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4) Fuel Level Adjustment

Tt is necessary to keep the fuel level in the float chamber at the specified position in order to
work the carburetor on its best performance.

Remove the float chamber body, turn the mixing chamber body over and measure the distance,
as shown in Fig. 3-146. between the gasket fitting surface of the mixing chamber body and the
top of the float. The fuel level is proper if the measured value meets the value in the following
table,

Model FS employs a separate float system in order to aid the features as off-the-road motor-
cycle, In this case, measure the distance in a manner as shown in Fig. 3-147. The actual fuel level
will be 32 m/m high (a prescribed value) when the measured valoe is 11 m/m.

Although the fuel level can be set approxi|mately by adjusting measurement “A’7 as

explained above, the actual fuel level of an assembled carburetor is a little difficult to

measure. “Fuel level”” is defined as the measurement taken from the center of the main

bore to the surface of the gasoline in the float chamber, with the carburetor held

horizontal. To make a true measurement of this level, proceed as follows:

1.Drill a hole in the bottom of the float chamber, and thread it so that a plug can be
fitted into it after cornp]efion of measurement,

2. Attach a clear plastic hose to the hole, and curve the hose up so that its top is bigher
than the fuel level.

3. Mcasure the vertical distance from the gasoline level in the hose, to a horizontal line

Note:

drawn from the center of the main bore.

Table 3-26 Float Level

i : PF Fo ¥3
Model G Series G31M-A B1L-A ¥7 FEIM F5h
Actual level 110+ .04 in{ 1.10% .04 1in| 091 £ O04in| 110 +.04in] 1.34+.04 in 1.26 +.04 in
28+ 1 mm 28 + 1 mm 23+ 1 mm 28 + 1 mm 34 + 1 mm 3241 mm
Meagurement “A” 0.94+.041in { 1.04 +.04 in { 1.01 +.04 in 1.04+.04in | 1.00+.04in{0.43 +.043n
8 24+ Lmm | 265+ 1mm} 257+ 1mm| 265+ 1 mm]| 255+ 1mmj 11+ 1mm

Fuei levet method for other models

Fig. 3-146

@_EET\.____,-/

Fuel level mothod for Model F5

Pilat air screw

-/

Fig. 3-147

I
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20. Drain Pump

1) Construction
The drain pump attached to the outside of the crankcase, which is used in Models F35 and F7.

has been developed and incorporated to discharge gasoline and oil which may accumulate inside,
the carburetor chamber. Thus, the possibility of unwanted gas and oil being sucked into the car-

buretor and engine is minimized.
The following figures are the parts breakdown and the cross section of the drain pump.

Fig. 3-148 Fig. 3-14Y

2} Operation
When the piston moves up in the cylinder making the crankcase pressure negative, the dia-

phragm between the body and the housing is pulled in, consequently, the inlet reed valve “A” on
the suction side moves in the direction of the dotted arrow, which results in sucking the contents
inside the carburetor chamber into the chamber “C”. At the same time, the exhaust reed valve
“87 in turn closes in the direction shown with the dotted arrow and prevents any air form being
sucked into the chamber “C”. :

When the piston moves down in the cylinder, pressurizing the crankcase, the diaphragm is
pushed out.

Then, the exhaust valve “B” opens the passage to the exhaust hose, releasing the contents of
chamber “C”. The inlet valve “A” shuts off the suction passage, moving in the direction of the

arrow mark. Cover

Housing q —-_Gasket

Diaphragm

!
iy

Ly




IV. MAINTENANCE OF FRAME COMPONENTS

1. Frame Compoments

2. Handlbars

3. Wheels Brake Drums

4. Brakes

5. Frant Fork

6. Steering Stem

7. Rear Shock Absorber

8. Front fender, Rear fender..

9. Swinging Arm

10. Fuel Tank, Oii tank and Fuel Cock
11. Duai Seat

12. Center Stand Side Stand and Foot Rests
13. Exhaust Pipe and Muffler

14. Drive Chain
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1. Frame components

The chassis can be divided roughly into the following components.
1} Frame
) Handlebars and Grips

) Front Fork and Front Fender

i N

4)  Front Wheel
5)  Front Hub
6} Rear Fork
7)  Rear Cushion Unit
8)  Rear Hub
9}  Rear Wheel
10)  Footrests, Pedals and Stands

11)  Fuel Tank

12)  Oil Tank

13) Seat

14)  Side Cover and Chain

‘ 2. Handlebars

1} Construction

The handlebar is constructed of solid-drawn
steel pipe. It is designed for long-distance, high-
speed driving and for the safety of the driver,
The right-hand of the handlebar is provided with
a rear view mirror, a front brake lever, a throttle
grip, and the right grip set containing a flasher
lamp switch. The left-hand is equipped with a
starter lever, a clutch lever, and the left grip set
containing a headlight switch and a horn switch.
‘The wiring of the right and left grip assemblies
enters the head famp, where all wires are con-
nected to the wiring harness.

. 2} Disassembly
a. Removal of clutch cable
Loosen the clutch cable lock nut and turn
in the adjusting bolt to provide the clutch
inner wire with sufficient slack to remove the
clutch cable from the clutch lever.

Fig. 4-2



b. Removal of front brake
Loosen the adjusting nut

of the front brake, remove the brake cable from the brake lever.

Fig, 4-3 Fig. 4-4

Mode! F series
The stop lamp switch is built into the front brake cable. Disconnect the stop lamp switch

lead (in the head lamp) from the main wire harness before removing the cable.

Pig. 4-5

¢. Removal of throttle cable
Disassemble the R.H. case assembly (the throttle grip holder) and remove the control cable.

Fip. 4-6



d. Removal of starter cable
Disassemble that starter lever and remove the starter cable.

Fig_ 4-7

Model F series and GATR
The throttle cable and the starcer cable are built into the R.H. throttle assembly.

e. Disassembling L.H. case assembly
Remove the connectors of cach lead for the horn, flasher and head light from the main wire
harness inside the head lamp, and disassemble the L.H. case assembly.

Fig. 4-8

f. Removing the handlebars
Take off the upper holder, remove the handlebars from the upper bracket,

Fig. 4-9



3} Inspection

Check to see if the handlebar is bent or cracked. Straighten it, or replace if required,

4} Assembly
a. Reverse the disassembly procedure.
b. Install the handlebars along the fitting angle of the front fork.
.  After attaching the cord protector to the head lamp, pass the wire harness through it.
d

Tighten the handlebar fitting bolts with a torque wrench, referring to paragraph VI-3 for
torque value.

5} Adjustment

a.  Adjust play of the throttle grip, clutch lever, and starter lever. For individual steps of
adjustment, refer to paragraph 11-5.

b. Adjust play of the front brake lever to 0.8 to 1.2 in (20 to 30 mm) by means of brake
cable adjusting nut on the brake panel.




3. Wheels, brake drum

1} Construction
The wheel consists of the tire, tube, rim, spoke, hub, etc.

___Oi_l_s_e_ﬂ Front t_ire

__Tire tube
_Ball bearing '

Front brake drum

Fig. 4-11

a. Tire construction




These parts of the tire have the following respective functions. The crown contributes to
driving and braking in the casc of ordinary running. The shoulder part contributes to road
holding when negotiating a curve. The side wall functions as a cushion. The bead section is for
assembly with the rim. The cross section of the tire, shows that the surface is made of tread
rubber under which there is a cushion layer and a cord layer which is called a carcass. In the
innermost patt, there is an inner lining to make the tube slide smoothly. There are various kinds
of patterns in the treads of the tires,

—  Crown

There are many knife cuts on the tread. Water is exhausted through them when there s water
between the tire and the road surface.

Fig. 4-14
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b. Rim
The tire is held on the rim with the elasticity of the bead and tire tube is pressed directly

on to the rim by air pressure. To protect the tube, a rim band is provided between the rim and
tire tube. The rim of F5 is made of aluminum to lighten the weight for off road riding.

c. Sokes
The spokes support the weight of the motorcycle and load. The head of the spoke is in-
serted into the rib ot the brake drum and tightened inside the rim as the figure shows. The
spokes in (A} support the weight of the motorcycle and other loads; spokes (B) work when the
wheel turns forward; spokes {C) absorb shack when braking.

~#gf——= Turning direction

Table 4-1 Tire specifications

Tire Size Tire air Presstire
Model Front Rear Front Rear

GAL-A | 5 50.18 4PR 2.50-18 4PR 23 1bfin2 (1.6 kg/em?2)] 28 1b/in? (2.0 kg/em?)
GAZ-A

G3SS-A | 2.75-18 4PR 2.75-18 4PR 23 Ibjin? (1.6 kg/cm?)| 28 Ib/in? (2.0 kgfcm?)
G3TR-A | 2.7518 4PR (Ttial) 2.75.18 4PR (Trial) 23Tb/in2 (1,6 kg/em?)| 28 I6/in? (2.0 ke/em?)
G4TR 3.00-18 4PR. (Knobby) | 3.00-18 4PR [Knobby) {23 1b/in (1. kgjcm?)| 28 Th/in? (2.0 kg/cm?)
G3IMA | 3.25.18 4PR 3.2518 4PR 14 1b6/in (1.0 kgfcm?2}| 14 1b/in2 (1.0 kgfem?)
BILA | 3.00.16 4PR 3.00-16 4PR 231b/in? {1.6 kg/cm?)[28 [b/in? (2.0 kejom?)
F6 3.00-18 4PR (Knobby) | 3.25-18 4PR (Knobby) |23 Ib/in2 (1.6 kg/em2)}28 To/in2 (2.0 kg/cm? )
F7 3.00-19 4PR {Knobby} | 3.50-18 4PR (Knobby) 123 1b/in? (1.6 kg/cm2}[28 Ib/in2 (2.0 kg/em?)
F8 3.25-19 4PR (Knobby) § 4.00-18 4PR (Knobby) 124 fbfin2 (1.7 kgfem2)|3% Ib/inZ (2.2 kgfem2)
F&1M 3.00-21 4PR (Knobby) | 4.00-18 4PR (Knobby) [14 Ih/in? (1.0 kgjcm?}{74 lojin2 (1.0 kg/cm?)
F5 3,00-21 4PR {Knobby) | 4.00-18 4PR (Knobby) 124 Ib/in? (1.7 kgfemZ)[31 1b/in? (2.2 kg/em?)

Note: Tire air pressures for the G31M-A and the F81M indicate the figures for motocross racing,

Table 4-2 Rim and spoke specifications

Rim Size Spoke Size
Models Front Rear Front Recar
GAL-AGA2-A 1.40x 18 1.4 x 18 (.126 in (3.2 mm) 0.126 in (3.2 nm)
G385-A,G3TR-A{ 1.6A x 18W 1.6A x 18W 0.126 in (3.2 mm) 0.126 in (3.2 mm)
G3IM-A 1,858 x 18W 1.85B x 18W 0.126 in (3.2 mm) 0.126 in (3.2 mm)
GATR 1.6A x 18W 1.6A x 18W 0.126 in (3.2 mm) 0,126 in {3.2 mm}
BlL-A 1.60A x 16 1.60A x 16 0.126 in (3.2 mm) 0.126 in {3.2 mm)
Fg 1.60A x 18W 1.85B « 18W .126 in (3.2 mm) (.138 1n (3.5 mm)
F7 1.60A x 19W 1.85B x 18W 0.138 in (3.5 mm) 0.138 in {3.5 mm}
F8& 1.858B x 19W 1.85B x 13w 0.138 in (3.5 mm) 0.138 in {3.5 mm)
|_F81M.F5 1.60A x 21W 1.85B x 19W 0.138 in (3.5 mm} 0,138 in (3.5 mm)

Note: Number of spoke is 36 x 36 in all models,




d. Beed protector
Since the Model F series motorcycle is designed as a high-speed mototcycle, the front wheel
(except F6, F7) and the rear wheel are equipped with a bead protector to prevent the tire and
vim from slipping. Therefore the tire will not damage the mouthpicce section of the tube when

braking during high-spe ed running.

Bead protector

Fig. 4-16

e, Wheel balancing

{1 In order to balance the wheel for high speed runving, the spokes are provided with
balance weights.
When the wheel turns at high speeds, centrifugal force is generated in the wheel according
to the square of the speed. Thercfore, in an unbalanced wheel, the tire violently beats the
road sutface or jumps; (it often appears as vibration to the right and left) and safe rup-
ning is not assured. Since this very dangerous, especially in heavy motorcycles, weights
arc applied to balance the wheel, ’

(2) Before balancing, cnsure that the
~wheel is completely free and rotates
easily. With the wheel clear of the
ground, spin it slowly and allow it to
stop op its own. 1f it is out of balance,
attach balance weights to the lighter
spokes as required. Ascertain the balance,
and try to shift the weight until it is
completely balanced.

Fig. 4-17



f. Front hub
The front hub consists of the brake drum which plays a part as the axis and support of the
front wheel, brake panel with the brake mechanism and brake shoes. Bearings are inserted
into each side of the hub shaft hole. The brake drum is cast inside the hub and functions on
the braking surface of the brake shoe, The speedometer gear and pinion are installed inside the
brake pancl. The rotation of the front wheel is transmitted to the speedometer through the

specdomerer cable, __Cam shaft

Speed ometer gear

Conn ectlng rod \\

.. Brake shoe

6303ball bearing

Front axle

Fig, 4-18

g. Rear hub

The rear hub consists of three parts; they arc the rear brake drum which acts as the bearing
support section of the rear wheel, the rear brake panel equipped with the brake mechanisin,
and the sprocket coupling, which receives the engine power and drives the rear wheel. The
brake panel is installed in the right side of the rear brake drum, and the coupling in the left
side. The structure of the rear brake drum is similar to that of the front. The bearing and oil
seal are inserted into the hub shaft hole of the coupling. In addition, the sprocket is mounted
with bolts in this coupling.

_Brake shoe

Cc{_l._;pling

Rear sprocket

T Shock damper

Rearax}
L oneeraxie Brake dum

Fig. 4-i9
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F Series :
To lighten the weight, the rear sprocket is directly installed to the hub, so there is no damp-

ing effect for torque fluctuation of engine. The rear sprocket of the F5 is made of aluminum

to reduce the weight further.

Recommended bearings and oil seals
Table 4-3 Front hub

Model Bearing Qil seal
Brake drum Front panel Brake drum Front panel
G Series # 6200 # 63002 15 31 95D PIN 43587
G31M-A # 6301 # 63017 18 38 10 —
B1L-A #6202 # 62027 AJN 22357 PIN 48627
Fo6, F7 # 6301 # 6301Z 18 38 10 PJN 48627
F8, F81M, F5 #6202 # 62027 AJN 22357 PIN 48627
Table 4-4 Rear hub
Model | Bearing ‘ Oil sea.]
Brake drum panel end | Brake drum coupling end Coupling Coupling
GAIT-A
o £ 6301Z £ 6201 #6203 PIN 25406
GATR
(G355 # 63012 # 6301 — - PJN 18376
G31M-A # 630224 # 6202 # 6004 AN 26428
BI1L-A # 62027 #6202 # 6004 AJN 26428
Fo, F7 # 63022 #6302 — AJN 26428
F8,FEIM.F5 # 63032 # 6303 — # 25478

2} Whee! removal
a. Front wheel

(1) First of all, loosen the brake adjusting
nut and remove the brake cable. Next
loosen the speedometer cable nuts with
pliers and remove the speedometer cable.

Fig. 4-20

410



(2) Place a stand under the engine and loosen the front hub shaft nut on the side of front
brake panel to pull out hub shaft.

Caution: Do not remove the hub shaft nut, becasue it is caulked in the hub shaft.

On F5, F8 and F81M, the torque arm is separated from the front fork. Remove them
when removing the front wheel.

b. Rear wheel
(1) Remove the brake adjusting nut and
brake inner wire from lever, applying
foot brake,

(2] Remove torque arm, loosening maount-
ing nut and locking pin.

Fig. 4-23

(3} Loosen chain cover fitting screw with a phillips screwdriver and remave chain caver,
Next remove clip from master link with pliers to remove chain,

Fig. 4-24 Fig. 4-25

Note: In the case of GA and BIL, it is unnecessary to remove the chain for servicing the
rear brake drum.
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(4) Pull the rear hub shaft out of the rear
wheel, after loosening the mounting nut
on the sprocket side.

Note: Do not remove hub shaft nut, be-
casue it is caulked.

Fig. 4-26
(5) Remove the distance collar and re-

move the wheel with brake panel, hold-
ing the frame leaning to the left side.

. Fig. 4-27
3} Disassembly

a. Brake shoe
Remove both brake shoes by inserting a
screwdriver or similar tool between one brake
shoe and the brake panel and pushing out the
brake shoe.

Fig. 4-28

b. Bearing
Remove bearing and oil seal from inside front brake drum according to the following steps:

(1) Insert the bar from inner side of the brake drum to press inner race and hammer the
bar. Take off oil seal snd outside bearing at same timie.

(2) [nscrt the bar from outside of brake drum to press inner race and hammer the bar
when removing inside bearing.

Note: Be sure to tap around the whole circumference of inner race of the bearing with
uniform force 5o as not to damage the hub shaft hole.
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4} inspection
a. Hub shaft
Inspect front hub shalt, and repair or
replace if bent over 0.016 in (0.4 mm), mea- ' “
sured using a dial indicator.

/ Dialgauge

Fig. 4-29
b. Rim shake
The rim shake must be checked periodically inspecting looseness of the spokes.
[f needed, tighten spokes and adjust the rim shake within the standard Hmit.
Note:(1)  Tightening spokes is very imporrant to prevent the rim from shaking. Bspecially with
the aluminumrim, since a spoke comes loose until it fits itself well inside the rim.
(2) The spokes must be tightened after the first 50 miles, and after that every 50 miles
until they fit well and stop coming loose.
Table 4-5 Rim runout EHe
Standard value under | Repair limit over

0.04 in (1.0 mm) 0.12in (3,0 mm]

Note:  Replace bent spokes with new ones.

Fig. 4-30
¢. Bearing
(1) Check inner and cuter race for rust,
(2) If radial and axial clearances of the Repair limit

.Axial play P a=more than over

bearing are excessive, the front wheel will
C“ 0.02in {0.5 mimn)

tend to produce abnormal shaking during
running, preventing driver from having

proper control over the handlebar, or .
Radial clearance , i

emitting an abnormal sound from the
bearing. Check clearance. If measurement
exceeds the standard lmit, replace the

bearing.

d. Qif seal

The oil seal, as illustrated in Fig. 4-31, js
made up of a metal ring, a spring and packing.
The packing is further divided into main and
auxiliary lips. The main lip prevents leak of
otl from the inside of the front hub shaft (on
the bearing side), while the auxiliary lip pre-
vents the entry of dust, carth particles and
water from outside which may damage the

Fig, 4-31

bearing.
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(1) Inspect main and auxiliary lips of of!
seal. Replace if deformed or damaged.

(2} if main and auxiliary lips of oil seal
are hardened, clearance will be formed
with front hub shaft, where dust and
water will enter. 1f the lips are hard to
the touch or visual inspection shows
discoloration, replace the seal.

(3) Replace metal ring of oil scal, if de-

formed or damaged.

Fig. 4-32

g. Rubber dampers
Rubber dampers are tnstalled between hub drum and drive flange to absorb shocks while
running. Replace rubber damper if broken or distorted.

5} Assembly

Reverse the removal procedure.

Note: (1} When pressing bearing and oil ceal into brake drum, employ press or similar tool
with care taken to place bearing and oil seal in paralle] with hole of hub shaft. After
they are pressed in, be sure to apply greasc over lips of oil scal.

(2} Scratches, oil or dirt smears on the inner surface of the brake drum and brake

shoe lining will result in dangerous malfunction of the braking system. Clean the

contact surface thoroughly with thinner and/or emery cloth.
(3) Secure the axle nut and the torgue link nut with cotter pins after rightening them,

(4) The torque values should be as follows

Table 46 Wheel torgque value

Front Reur
48 ~val ftlb 55 v 68 frib
Axle nuot
(67 V85 kgm) | (7.7 V9.8kgm)
. R 16~ 22 frlb
forque link 4y 5 Av1.5 kgm) | (2.2 3.1 kgm)]




4. Brake

1} Construction _
The brake consists of the brake Tever (or brake pedal), brake cable, brake panel assembly
and brake drum. The brake panel consists of the cam lever, cam shaft, brake shoe, brake shoc

spring, and brake panel body.

The brake shoe is an internal expanding type, both in the front brake and in the rear brake.

As shown in Fig, 4-34; there is only ane cam shaft ,
) ; . . Turning direction
in the brake panel. Therefore, two brake shoes which ——— =~ Gam shaft

are palced symmetrically work with the same cam
shaft.

When the brake pedal is stepped on, the cam shaft
begins operation through the brake cable and the
cam lever, pushing out the two brake shoes. {
In this case, one brake shoc begins contact (leading

shac} in the reverse direction of rotation of the
brake drum, while the other brake shoe begins

contact in the direction of rotation of the brake

drum (trailing shoc). /Leading shoe—==T7ailing_shod+,
On F series models to insure driving safety, both the

front brake and the rear brake arc cquipped with Fig. 4-34

brake lights.

¢ 4-35

2

e

Disassembly
a. Removal of the front brake cable
Refer to paragraph 2-2-b.
b, Removal of the front wheel and panel
Refer to paragraph 3-2-a.
¢. Removal of the rear brake wire
Refer to paragraph 3-2-b.
d. Removal of the brake pedal
Pull out the cotter pin, take off the brake pedal.

Fig. 4-37

S
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3} Inspection
a. Brake drum
The inner sleeve of the brake drum wears
out due to friction wich the brake shoe after a
long period of service. Measure the inside dia-
meter of the brake drum with a slide calipers.

Fig. 4-38
Table 4-7 Standard drum inside diameters
Model Standard value Pepair limit
G Series 4.33in {110 mm) 4,36 in (110.75 mm)
G31M-A
Fé& 5.12in (130 mm) 5.15in {130.75 mm}
F7
B1L-A
Fe 5.91 in (150 mm) 5.94 in (150.75 mn
FR1M 591 in m}) 5.94 in (150.75 mm)
| F5
h. Brake lining
If the abrasion of the brake lining is con- Brake lining thickness
T

siderable, measure the thickness of the lining. o

If the lining is only half in contact, it will
reduce the braking etfect and make abnormal
noise. I this is the case, correct the lining
with sandpaper or emery cloth, [f there is
foreign matter on the surface of the lining,
remove it with a wire brush.

Fig. 4-39

Table 4-8 Lining thicknasses
Model Standard value Repair limit
G Series
jals) 0.138 in {3.3 mm) 0.079in (2 mm)
F7
BIL-A } 0.197 in {5 mm) 0.118 in (3 mm)
] F8, F81M, F3 ' '




¢. Brake shoe spring
Il the shoe spring is stretched out, the
brake shoe cannot return completely and the
brake may drag, Measure the free length of
the spring.

Fig. 4-40
Table 4-9 Free length of brake shoe spring
Model Standard value Repair limit

G Series

Fo 1.23in (31.2 mm) 1.34in (34.0 mm)
F7

B1L-A 1.837n {47.5 mm) 1.97 in (50.0 mm)
FB. F8IM, F5 1.8%in  {48.0 mm) 2.01in (51.0 mm}

d. Gap between the brake cam shaft and the brake panel bushing
When the gap between the brake cam shaft and the brake pane] bushing becomes excessive,
the cam shaft cannot extend the brake shoe completely, resulting in incomplete braking.

Table 4-10 Gaps between the brake cam shaft and the bushing

Model Standard value Repair limit

0.0008 ~ 0.0028 in 0.02 1in

All models
{0.02~ 0.07 mm} (0.5 mm}

417



4) Assembly
The order of assembly is the reverse of disassembly.

a. Fitting angle of the brake cam lever
When fitting the brake cam lever, install ic
so that the brake cable will become per-
pendicular to the cam lever when braking.

b.  Apply grease to the bearing of the brake
pedal, brake lever, and the brake cam shaft
bearing in the brake pancl.

Fig. 4-41

B) Adjustments
a. Play of the front brake lever
Adjust the front brake lever with the cable
adjusting nut on the brake panel so that the
brake will begin operation when pulling the
front brake lever by 0.8 ~ 1.27 {20 ~ 30
mm}. Fine adjustment is done by the adjusting

screw on the handlebar. No adjustment is re-
quired for the front brake stop lamp since the
switch is built into the front brake cable,

Fig. 4-42

c. Play of the rear brake lever
Adjust the rear brake lever with the adjusting nut of the rear brake panel so that the brake
will begin operation when stepping on the rear brake lever by 1.0 ~ 1.4 {25 ~ 35 mm).
In this case, adjust the upper and lower adjusting nuts in the main body of the brake lamp
switch so that the brake lamp lights after the brake pedal has traveled 0.6 ~ 0.8 {15 ~ 20

mm).

Fig. 4-44



5. Front fork

1} Construction

GA1-A, GAZ-A, G385-A, G3TR-A, BTL-A

The front fork is a holding device for the
front wheel and absorbs the vertical shock of the
front wheel through the spring and oil. The front
fork consists of an inner tube and an outer tube
which slide against each other. There is an oil
orifice in the center of the lower cnd of the
inner tube. Oil chambers are formed between the
inner tube and the outer tube in the place which
is surrounded by the inner tube and the spacer.

4-19
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F series G4TR and G31M

The front fork which is employed in above
models is called ““ceriani type”. The spring and
the spring holder are placed inside the inner
tube. The Jower part of this inner tube forms an
orifice between the Jower part of the inner tube
and the inner tube guide.
Models F5, F7 and F8 employ the Hatta type
front forks uniquely developed by Kawasaki.
‘The feature of this Hatta type fork is that the
caster, trail and stroke can be freely adjusted
according to the road conditions, Joading con-
ditions and rider’s preference. For Fo, only the
stroke can be adjusted.

Top bolt ~--——
Adjust rod —

Positioning pin

<“

Qil seal

Fork tube

Oil seal

Fork cylinder




2} Operation

a.

In the case of receiving a load

If the front fork is loaded, the spring is
compressed and deflected. Since the outer
tube is pushed wup at the same time, oilin the
outer tube flows into the inner tube through
the piston orifice of the inner tube. Oil
partially enters the space between the inner
tube and the outer tube through the orifice
on the side wall of the inner tube. Since the
oil flow makes the space smaller in the upper
part of the inner tubc, internal air is com-
pressed. Also, the front fork increases the
flow resistance of the oil which flows between
the piston orifice and the orifice guide of the
cuter tube and reaches the oil lock state im-
mediately before the whole compression
stroke so that noise is prevented in the full

stroke.

. Stretching

The front fork stretches by the reaction of
the spring. At the same time, damping is con-
ducted duc ro oil resistance, when oil bet-
ween the inner tube and the outer tube
counterflows into the inner tube. When it
stretches more, the oil increases its flow
resistance greatly and reaches the oil lock
state since the orifice on the side wall of the
tube is closed by the tube guide. Thus, the
stroke is finished.
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3} Removal
Remave the front fork after taking off the front wheel and the front fender.

a. Taking off the head lamp
Remove all the connectors in the head lamp from the main wire harness and pull out the
main wire harness from the head lamp, remove the head lamp.

Fig. 4-49 Fig. 4-50

b. Taking off the speedometer and the tachometer
After removing the cables of the speedometer and tachometer, take off the speedometer and

the tachometer from the bracket.

Fig. 4-52

c. Front fork
GA1-A, GA2-A, G358-A, G3TR-A, GATR,B1L-A
Loosen top bolt on upper holder and inner tube clamping bolt of underbracket, and then
draw out from fork downward from underbracket.
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Note: When removing the front fork and
underbracket in assembled state, follow
the steps listed below.

1. Loosen the top bolts {right and left)
on the upper holder and the head bolt
to remove the upperbracket. Tt is un-
necessary to remove the inner tube
ficting bolt.

2. Loosen the lock nut of the cunder-
bracket with a special tool, and take
off the front fork and underbracket
as assembled from underneath of the Fig. 4-55

head pipe of the frame.

Loosen the front fork fitting bolts of the upperbracket, and head lamp stay then remove
the positioning circlip out of the front fork. Pull the front fork downward.

e

ot

Fig. 4-56 Fig. 4-57

4) Disassembly
a.  Remove from front fork, first of all, dust scal, spring, dust boots, and spring guide. Then
drain oil from inside front fork.
Note: 1. Turn front fork upside down and drain oil from fitting port of top bolt,
2. On GATR an oil drain port is provided at the bottom of the outer tube,
b. Place a rubber sheet or tire tube around the outer tube nut, and clamp it with a vice.
Note: Take care not to deform the cuter tube when clamping it with the vice.
¢.  Fit the front wheel shaft in the outer tube, and turn it counterclockwise. The inner tube

can be separated from the outer.

Fig. 4-58 Fig. 4-59



F Series models
a.  Drain out the oil from the oil drain port at the bottom of the front fork.

Note: For F8 and F5, remove the fork cylinder bolt at the bottom of the front fork.

S T R
Fig. 4-60

b. Remove the fork top bolt.
e, Place a rubber sheet or tire tube around the outer tube nut, and clamp it with a vice, as

for the GA and B1L.,
d.  Mount the front axle on the cuter tube and turn it to left to separate the outer tube from

the inner tube.
5) Inspection

a. lnner tube and outer tube
Insert inner tube into the outer tube and

install slide. Check that inner tube slides
smoothly. Clatter in sliding parts indicates
wear, and tube must be replaced.

Fig. 4-61

b. Inner tube
[f there is a scratch or rough spot on the sliding part of the inner tube, the lip of the oil seal

which is inserted into the outer tube or into the outer tube nut will be damaged during op-
eration and oil will leak. Inspect carefully the sliding part of the inner tube and correct or

replace it if it is dented or scratched.

¢. Dust seal
The dust seal prevents dust from entering the front fork. iIf it is broken, dust adheres to

the sliding part of the inner tube or hard foreign matter enters it, and the sliding part of the
inner tube or the lip of the oil seal may be damaged. Oil may leak due to such failures. Inspect
the dust seal carefully and replace it if it is broken. Clean it of dust and foreign matter.

d. Front fork spring
If the spring is damaged, the damping action

of the front fork is impaired. Hence, riding
will be uncomfortable. Inspect the free length

of the front fork springs.
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Table 4-11 Spring free length

Model Standard value Repair limit
G Series 6,46 in {164 mm) 6.06 in {154 mm)
G4TR 12.051in (306 mm) 11.65in {296 mm}
G3IM-A 4.96in (126 mm) 4.76 in {121 mm)
F7 13.63in {346 mm) 13.23in (336 mm)
B1L-A 7.24 in {134 min) 6.851in {174 mm}
Fo 12.29in (490 mm) 18,90 in (480 mm)
F8, F&81M, F5 18.66 in (474 mm) 18.27 in {464 mm)

Note: Two kinds of the springs are used in the fork leg of the G31M-A and F7.

e. Front forlk oil

The characteristics of the front fork oil is likely to change due to oxidation, etc., resulting
in a stiffening the steering or wearing inside the fork tubes. 1f the oil is changed, wear decreases
until it becomes negligible. So, it is necessary to change oil around 300 miles (500 km) and
after that cvery 3000 miles {5000 km). The quantity of the fork oil can be ascertained by
measuring the depth to the oil level from the upper end of the inner tube, while setting the
fork in the stretched position by lifting up the front wheel.

Fork oil quantity

Table 4-12 Fork oil quantity

Model Worki | ] Deotl Mixing ratio
ade or _lng o qLId.l'ltltY . tfpt ] Motor #30 Spi}]dlc ;':’,.60

G Serics 0.135 U.8. gt (130 cc) 12,46 in (315 ram] 3 2
G4TR 0.18 U.S. qt (170 cc) 13,98 in ({355 mm) 6 4
331M-A .

;j_;? 0,12 U.S gr{l115cc) 19.29 in {490 mm} 6 4
B1L-A (1185 U.S. gt (175 cc) 13.38 in {345 mm) 8 2
F6 0.160 U.S. qt {152cc) 19.49 in (495 mm) 6 4
F8

F81M 0.185 U.S. qt {175 cc] 18.90 in (480 mm) 6 4
F5

Note: SAE # 10W motor oil can be used in place of the specified mixture.




6) Assembly
a.  When the front fork is disassembled, be sure to replace the oil seal and O-ring which are
attached to the outer tube.
b. After that reverse the order of disassembly.
c. Then supply oil, which should be a mixture of mobile #30 and spindle #60.

Note: Shortage or excess of fork oil will produce noise or stiffen the cushion, so maintain the

oil level as specified.

7} installation

Install the front fork to the underbracket after assembling of the inner and outer tubes,

GA1-A, GAZ-A, G355-A, G3TR-A, B1L-A

In these models it is necessary to follow the steps described below for correct installation,

a.  First install the fork cover gasket, fork
cover ring, and fork cover to underbracket
{stcering stemy).

b. Next, insert front fork from under the
underbracket and raise the front fork (inner
tube) with a front fork raising rod (special
tool). When it is raised as far as it goes, secure
the front fork with the inner tube clamping
bolt to prevent the front fork from falling off.

c.  Then remove the front fork raising tool,
clamp the front fork provisionally with the
top bolt, and loosen the inner tube clamping
bolt temporarily then clamp the top bolt Fig. 4-63
completely and clamp the inner tube clamping bolt fully.

GATR
a. Inscrt the front fork from the bottom of the steering stem. Pushing up the inner tube until

the end point of the inner tube reaches the step portion in the steering stem head, fasten it
with the top bolt.
b. Next, fasten the steering stem bolt.
G31M and F Series
Place the right and left lamp brackets and the damper rubber at the center between the upper ’
and under brackets, insert the front fork from underneath and sct the fitting bolts. Three lines
are marked on the inner tube of the front fork. These lines should be symmetrically adjusted,
according to the adjusting procedurc mentioned below.

8) Adjustment
For the front forks of maodels G31M-A,
F7, F8, F81M and F5 the {ollowing three points
are adjustable.
(i}  Position of the front axle.
(ii) Position of the steering stem.
(ii) Mounted length of the fork spring.
Note: For Model F6, only the second (ii) is
adjustable.

Fig. 4-64
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Fig. 4-65

Adjusting either of the positions mentioned in
(i) and (it} above will change the stecring castor
and trial.

The relation of the castor and trail is shown in
the drawing below.

The castor as tllustrated here, stands for the
angle of the steering stem axis to the ground
level; the trail is the distance between the verti-
cal line at the center of the front axle and the
point where an extension of the steering stem
axis mects ground level. Adjustment of both
castor and trail directly affect the handling
characteristics and the stability of the motor-

cycle.

Fig, 4-67

Note: The stability of the motoreycle, as refered to in this section, is defined as the tendency
of the motorcycle to self-steer a straight course while in for ward motion.

When the castor is changed to a smaller angle with the trail increused, this stability of the
motorcycle increascs, resulting in good straight runming. In other words, the tendency to self-
steer makes the motorcycle try to stay upright in zigzagging or cornering action. Therefore, it is
desirable to set the castor small and the trail relatively large for high speed riding such as on
highways. In case the scttings are reversed {large castor small trail), stecring effort becomes lighter,
i.e., turning the motorcycle handlebar is easier in zigzagging or coruering, but this sacrifices
stability to somec extent. So it is recommended to set the castora little bit large for off the road
driving or in urban traffic. The castor and the trail of the front fork in its ncutral position are

shown in table 4-13and 4.14,
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a, Position of front axie

(1) A is the standard position.

(2) Bis the off road position.”
Loosen the torque link bolts, drop the
front wheel and secure the front axle at
“B” position. lnstall the axle clamps and
retighten the torque link bolts.
By shifting the axle shaft to “B” posi-
tion, the castor will become larger and
the trail smaller than at position “A”.
The castor and trail of the fork at po-
sition “B” are shown in tables 4-13and
4.14,
'This position eases steering effort and
pertnits faster turning action. Thesc are
distinct improvement for off-road riding
and low-speed street operation.

(3) C the position for high speed
After removing the torque link and the
front wheel, turn the fork legs 180°
backwards, in the direction as shown by
the arrow mark, and securc the axle at

position “C”.
Install the torque link and make sure the

link bolts are secured.
By shifting the position of the axle to
“C”, the relation of the castor and trail
will be changed are shown in tables 4-13
and 4-14.
Stability will be good in high speed
riding, This will be most noticeable on
highways when traveling at speeds more
than 60 mph.

k. Position of steering stem

(1) “D” is the standard position.

{(2) Eand F are the positions for high specd.
Loosen the four clamp bolts on the
steering stem which secure the fork legs,
and slide the right and left fork legs to
position “E” respectively. At position
“F” the castor will be smaller and the

3

trail will be larger than in the standard Fig. 4-70

position “D’,
The result is identical to that mentioned in a-{3).
By shifting further to position “F”, additional stability can be obtained for high-speed riding.
The relation between the castor and trail at “D’, “E” and “F” positions are shown in tables
4.13and 4-14.
Also for F6, the adjustment described in section (ii) arc possible, changing the trail and castor
as shown in the following table.

Steering stem Postion D E F
Castor Trail 62° 3.86in | 61° 4.09in | 60° 4.33in
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Table 413 F5

Axle Steeri‘n-g stem ["' E £
shaft Position -
A Castor Trail 5. 16(30 ;n 5. 4569 ?n 5, 7568 :11
b | cwortal | 02| PN | Tk
| | g ||
Table 414 F7
Axle Steering stem D £ r
shaft Position
A Castor Trail 4.3671; 4.6610; 4.8589 :n
P o
A P A A

Note: 1. For the relation between the castor and trall of the front fork of the F8 and F81M,
refer to the table for the F5. The front forks of F5, F8 and F81M are same. However,
their castors and trails are different more or less becasue their wheels are different.

2. The combinations shown in this table are possible; however, the following pre-
cautions must be taken when making adjustments. For high-spced driving, it is dan-
gerous to set the castor over the specificd angle, Sctting the castor to a larger angle will
greatly improve handling capability and reduce steering effort; however, it will sacrifice
the high speed stability and the straight driving of the motorcycle.

Do not set the castor so large as to make the trail extremely small.

¢. Length of fork spring

Other than carrying out adjustments as
mentioned under (1) and (2}, the fork spring
is so designed that it can be adjusted in 3
stages, mamely the strength of the spring.
Adjustment is normally made depending on
the condition of load and the preference of
the rider; however, for good cornering in high
speeds or for driving off the rood which re-
quire rigidness of the chassis, the spring is
ordinarily set for “hard-damping”. Thus ad-
justment is made by controling the length of
the fork spring. *%A” stands for the standard

position,



Remove the rubber cap, turn the adjusting rod 120° clockwise and set the rod to “13» po-
sition. With the rod in this position, the length of the fork spring will be shorter than the length
in standard position “A™.

The rod additionally turned 120° to the right from «c» position will make it shorter resulting
in maximuom spring strength.

In other words, by shortening the length of the fork spring, the initial load of the spring is
increased as shown in Fig 4-71, and the fork itself will become stiffer,

The characteristics of the fork spring at position A ,BandC are shown below.

F5, F8 Front Fork

Characteristics

—
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G31M-A and F7 Front Fork
B0 Characteristics

-0 20§ . T80 00 120 140 180
Tension imm) K —Constant
Note: Before riding do not forget to check the right and left fork springs and sce if they

are adjusted to the same position, Riding with unbalanced fork springs is dangerous at
high speed. Use extraordinary precaution when adjusting the fork spring tension.
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6. Steering system

1) Construction

The underbracket supports the right and left ,;}_\a Hendie
front forks, acting as the central shaft inside the /I{" .'I {;::‘-H{___\fa".-Head bolt
frame head pipe when the handlebar is turned to S R )
the right and the left. The frame head pipe and Lo oy Lock nut

; T "

the underbracket are provided, on top and
bottom, with ball bearings to help smooth the
action of the underbracket for steering. When-
ever defective steering is experienced, it can be
corrected by adjusting the clamping of the lock
IUts. P,

Upper bearing
. tone
. Stesl balf

Bearing race

2} Disassembly
Before disassembling the underbracket, vemove the handlebar, tachometer, speedometer and
tront fork. (Refer to paragraph 1V-2-2 and 1V-4-4)
a. First remove the upperbracket by loosening the head bolt on the top of the upper holder.
b.  Then loosen the lock nut {with a special tool) to pull out the underbracket downward.
Take care not to lose steel balls contained in the upper and lower ball races during this step.

Fig. 4-74
¢. Remove the upper and lower cups and the lower ball pusher in the following manner.
(1) In order to remove upper and lower ball races from the inside steering head pipe, inscrt

the bar into the head pipe and press the upper and lower races. Remove the races while

tapping the bar with hammer,

Fig. 4-75
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(2} To remove the lower race pressed into
the underbracket, insert a chiscl between
the outer circumference of che lower
race and the underbracket, and remove
the lower race while tapping the chiscl
with a hammer.

Note: Uniform tapping is required on the

outer circumference of the upper and

lower races.

3} Inspection Fig. 4-77

a. Underbracket :
Correct or replace shaft of underbracket, if bent.

b. Ball bearings and races
Check the races and balls for wear. If they arc found worn or cracked, replace all of them,

because defective races or balls adversely affect the maneuverability of the motorcycle. Replace

any race having scrat ches or streaks resulting from wear.
Notc: Do not use a combimation of new balls and used races. [ any of these is found de-

fective, replace the whole ball bearing assembly. B .

4) Assembly

a.  Press in the upper and lower races with a
press or similar means, taking care to exert
aniform force on the entire circumference of
the upper and the lower races.

b, Apply grease to the steel balls, and attach
balls on the upper and lower ball races. Insert
the underbracket from beneath the frame
head pipe, the top of which is provisionally

clamped with a lock nut. " Fig. 4-78
Table 4-15 '
Models Standard ball size Number of ball
G Series 316 23x 2
BlL-A 1/4* 18x 2
F Series 174" 19 x 2

c. Turn the underbracket to the right and the left until it rotates smoothly without rattling.
Then torque the lock nut further and attach the upper holder to it, clamping the head bolt
provisionally.

Note: After installing the front fork, retorque the head bolt further.

¢. Lt is imperative that the underbracket turn without rattling and enable the handlcbar to
rotate smoothly. For this reason, inspection of the front fork and the front wheel must be
followed by the checks given below.

{1} By moving the tip of front fork back and forth check that the underbracker does not rat-
tle,

(2) Check that the handle bar can rotate under the weight of the front fork if slight impetus
is given to handlebar, cither vightward or leftward with the front wheel allowed to move
freely.

Note: If the foregoing checks make it clear that the underbracket rattles, it means that re-

tightening of the lock nut is necessary. On the contrary, if the steering feels heavy, loosen

the lock nut.



7. Rear Shock Absorber

1) Construction

The rear shock absorber is a suspension systerm
for the rear part of the chassis. The upper por-
tion of the rear shack absorber is attached to the
chassis, and the lower portion is attached to and
supports the rear swing arm, attcnuating the
vibration from the rcar wheel. As illustrated,
the rear shock absorber is composed of upper
and lower bottom metals, spring, cylinder, piston
and piston rod.

GATR, G31M-A and F Saries

Outer cover( ([,

_Spring

Inner coveri| . :

Stuffing ring|

Fig. 4-79
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Spring seat

The rear shock absorber is designed carefully so that the initial pressure of the spring may be

adjusted in five steps according to the load weight of the motorcycle and road condition {uneven

road or pavement). Therefore, a comfortable
drive and exccllent operation can always be
obtained,
Namely, by shortening (or lengthening) the
stroke of the spring, the pressure applied to the
spring is increased (or decreased). When the
adjuster of the spring seat is moved around the
outer shell from (A)>{B) or (D}>{E) the initial
_pressure of the spring increases as shown in
table,
[t is decreased when the adjuster is moved in the
opposite direction.
Note: The rear shock absorber of B1L-A is
adjustable in three steps.

e




FB6.F7Rear Shock Absocrber F5, F& Rear Shock Absorber

Characteristics ..
157 200 Characteristics
13 4
Load 4
e e
78 g
140
Aég
r'lﬁ—ﬂll] e 55, — i 1
90 ]
Tension (mm )i, K=Constant / ‘
6 _| 1o T

100

‘Tension{mm)

GA1-A, GAZ-A, G35S-A, G3TR-A
The cylinder contains nitrogen gas and oil. Like the front fork, the unit attenuates vibration by

mobile resistance of the oil. The working oil constantly pressurized by nitrogen gas, prevents

vapor locks in flowing oil assuring a satisfactory attenuation effect.

2) Operation

As shown in Fig.4-81 and 4-82, there arc two oil paths in the piston; one is from the upper
part of the piston to the lower surface, the other is from the lower surface of the piston to the

upper surface of the piston.

There is a valve in the outlet of the oil path. When the shock absorber is at rest, it closes the oil
path. The number of valves differs in the upper part and the lower part of the piston. There are
three Jeaf valves in the lower part of the piston, and the upper part of the piston, while there

is only one non-return valve that is pressed on the lead spring.
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a. When the rear shock absorber is contracted
When the rear shock absorber is compressed
with a load, the outer shell with the cylinder in it
goes up and the spring contracts. Pressure is
generated in the oil which is confined in the lower

- -.— Cylinder
part of the piston by the non-return valve. It passes
through the oil passage in the piston and pushes
up the non-return valve with the oil pressure, which
surpasses the tension of the leaf spring pressing . Piston

the non-return valve. Then it moves to the upper
part of the piston. When the shock absorber con-
tracts and the spring is entircly compressed, the
packing casc comes into contact with the cushion

rubber which is fixed on the upper part of the
piston rod. '

b. When the rear shack absorber is expanded

Since in the expansion stroke of the rear cushion
the spring expands and the outer shell and the
cylinder fall, oil in the upper part of the piston
tends to move and enters the oil path of the piston
from the upper part of the piston. It pushes up
three leaf valves and moves to the lower part of the
piston. In the case of pushing up three leaf valves,
oil resistance increases greatly and restricts the
force of the spring which would tend to return
violently. Therefore, the spring expands slowly and
frec motion of the spring, i.e. “spring back™ is pre-
vented. This is called a damping action in the
expansion stroke. Since the cylinder falls in the
final stage of the cxpansion stroke, the bearing
comes into contact with the stopper in the upper
part of the piston. Thus, the stroke comes to an
end. The rubber bushings in the upper and lower
bottom absorb the vibration transmitted from the

road surface.
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3) Assembly and disassembly
LLoosen upper and lower fitting bol

swing ari. Assembly is the opposite.

ts to take the rear shock absorber from off the frame and

Note: 'fake care not to damage cushion rubbers surrounding fitting bolt holes.

Fig. 4-83

4} Inspection
f the rear shock absorber, inspect damping

a. Since damping force acts in the expansion o
force by pulling and pressing 1t.
b. Replace it as a unit if oil leaks out of unit.

Note: The rear shock absorber can be removed but cannot be disassembled. Therefore, the

unit has to be replaced if it is defective.
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8. Front fender, Rear fender
1} Construction
The front fender and the rear fender are independent of the frame. The front fender is fixed
with a stay to the front fork while the rear fender is fixed to the frame through the bracket,

Note: 1. To lighten the motorcycle, the front and rear fenders of F5 are made of aluminum.

2. Front fenders of F series models are fixed with stays to the under part of frame head

pipe.

Rear fender

-

/ Bracket

Supporter

Fig. 4-84
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2} Assembly and disassembly

Front fender and rear fonder can be easily taken of f after the wheels are taken off.

Fig. 4-85

Fig. 4-86

Note: Take care not to damage wiring, tail lamp unit when taking off the rear fender.



9. Swinging arm

1) Construction
The swinging arm is a shock absorber for the rear part of the frame working with the rear
shock absorber units. The front part of the swinging arm is attached to the frame with the pivot
shaft, while the rear part of the swinging arm is connected to the frame through the rear shock
absorbers and operates up and down around the pivot shaft.

Hmm O ringg

Sleeve

Adiuster pojt

2) Disassembly
a. Rear sprocket and coupling
Take off the drive chain then remove the sprocket coupling set loosening the coupling
fitting nut. When removing the sprocket from the coupling, take out the caulking of the lock
washer and remaove the bolts.

Note: In the F series, the coupling and the brake drum are onc-bodied. Therefore, the rear
wheel and rear sprocket are removed together.

Fig, 4-88



P,

b. Swinging arm
After taking off the pivot shaft, take off the swinging arm.

Fig. 4-90
3} Inspection
a. Sleeve
The pivot section {part fitting to the frame) of the swinging arm always moves with the
vibrating wheel. Tt bears almost the whole weight of the frame. Inspect carefully the fastening .

of the nut, abrasion of the sleeve, etc. The slecve tends to be damaged especially in the drive
end (loaded with the chain). If there is play in this part, steering becomes unstable.

Table 4-16 Gap between the sleeve and the bushing

Modcl Standard value Repair limit

. 3.005 ~ 0.008 in .
? Series 014 .35
T Series (0,128 ~ 0.199 mm) 0.014 in {0.35 mm)




b. Pivot shaft
Measurc the bending of the pivot shaft with a dial gauge.

TFable 4-17
Model )  Standard value Repair limit
All model Under 0.004 0.02
(0.1 mm) (0.5 mn}

¢. Bending of the swinging arm
If the arm of the swinging arm is bent, the center of the rear wheel is not in a proper align-
ment with that of the front whecl. Therefore, the handlebar becomes hard to turn. Inspect,

repair or replace it if it is defective. Replace it if the weld is cracked.

d. Sprocket distortion and wear
(1) If the sprocket is badly distorted, not only is it difficult to adjust the chain properly,

but there is a good chance the chain might break or come off the sprocket at higher speed.
To measure sprocket distortion, place the sprocket on a flat surface and check the gap
between the surface and various points on the sprocket with a feeler gauge.

Table 4-18
Model Standard value Repair limit
All model Under 4.012" 0.02"
(0.3 mm) (0.5 mm)
(2) When the sprocket tecth are worn, the

chain might slip off the sprocket while
running, or teeth may be damaged.
Mecasure the diameter of the socket at
the base of the teeth.

Fig. 4-92



Table 4-19 Root diameter of the sprocket

Mode] Number of teeth Standard value Repair limit
GA1l-A 39 5.88 in (149.33 mm) 5.79 in (147 mm}
GA2-A 36 5.40in {137.22 mm) 5.31 in (135 mm)
G358-A 37 6.56 in (141.26 mm) 5.47 in (139 mm)
G3TR-A
GATR 42 6.36in (161.45 mm) | 6.26 in (159 mm)
B1L-A
%; IM-A 50 7.63in (193.76 mm} | 7.56in (192 mm)
F6 55 8.421n (213.95 mm) 8.351in (212 mm)
F8, F81M 45 8.56 in {217.42 mm) 8.46 in {215 mmn)
F5 41 7.77 in {197.23 mm) 7.68in (195 mm)
4} Assembly

The order of assembly is the reverse of disassembly.

Table 4-20 Self locking nut fastening torque value.

Model Fastening torque

G Series 22 felb (3.1 kg-m)

G4TR

G31M-A
B1L-A 37 ft-lb - (5.1 kg-m)
F6
F7

F8
ES1M 61 ft-lb (8.5 kg-m) .
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10. Fuel tank, oil tank and fuel cock

1} Construction
a. Fuel tank
In the fuel rank, special steel plate which has excellent resistance to corrosion is used.
In the lower part of the fuel tank, there is the fuel cock which filters the gasoline and feeds
it to the carburetor,

Fig. 1-.93

b. Oil tank
The oil tank is located in the right lower part of the dual seat. 0il is fed to the crankcase

by the oil pump in the engine. In F5 and F8 in addition to the above, oil is supplied directly
to the big end of crankshaft.




Table 4-21 Fuel tank and oil tank capacites

Model Fucl tank Oil tank

GAI-A 1.730.8. gl (6.59) 1.3US. qt (1.29)
GA2-A

G3$S-A 226 US.gal (8.6 ©) 1308 qt (1.28)
G3TR-A

GATR 25U, gl (9.58) 1.3US.qt (L.29)
G31M-A 1.73 U.S. gal (6.5 &) e —

B1L-A 224 US. gal (8.5 9) 1.9US. qt (1.89)
F6, F7 24US. gal (99 1.6 US. qt (1.5
¥8, 5 33US gal  (1259) 1.7 US.qt (1.6 )
F81M 33US.gal  (12.59) -

Note: Fuel tank of 1972 F8, is 2.9 US gal (11.0 ).

¢. Fuel cock
The fuel cock filters gasoline .._._. Main pipe
from the fuel tank and feeds it to -
the carburetors. The lever is used
to send gasoline to the carburetor.
if the fuel cock lever is switched
or 27 {stamp-

CC‘{ ¥

to the number
ed on the fuel cock body), gasoline
flows into the carburetor from the
fuel tank. If the fuel cock lever is
switched to “0O7, gasoline stops
flowing, When there ts plenty of
gasoline left in the fuel tank, drive
with the fucl cock lever adjusted

Subsidiary pipe

to 1% If gascline stops flowing at

. Filter
“1>* switch the fuel cock lever to '

“27, “2” stands for RESERVE at
which the fuel quantity in the fuel

tank is less than about 1 liter.

E H " tor
Be sure to switch the fucl cock Fuel cock lever; . Conector

lever to “0” when the engine Gasket . Filter cap
stops.
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d. Automatic type fuel cock
Fb, F7
The fuel cock used in the model F5 and F7

is the automatic type. When the fuel cock |
lever is set to the ON or RES pasition, gaso-
line is automatically supplied while the engine [‘f:ﬂm Main pipe
is running and automatically shut off when ; ;
the engine stops.

Both the fuel coming down the main stand-

pipe and the reserve supply pipe are sent by Fig. 4-96
turning the lever to the position “ON” and
“RES” to the passage “A” where are auto-
matic control device is working to measurethe VT
flowing quantity of the fuel to the carbureror.
When the cock lever is turned to the position
“PRI”, which stands for the priming, the fuel
coming down the reserve supply pipe is
channeled to the passage “B” and directly l
supplied to the carburetor by-passing the

automatic device. L 3
The automatic device to control the fuel, ' S _

located at the end of the passage “A”, is a

kind of diaphragm valve. The diaphragm is o > ‘]f \

moved by the negative pressure developed in
the carburetor when the engine is running.
This pressure is conveyed to the diaphragm

|
=T

LAY

ALY

housing by a pipe.

~,

Fig. 4-07
When the diaphragm is pulled by the ne-
gative pressure from the carburetor main bore,

the valve stem attached in the center of the
Valvs stem _

diaphragm is also moved with it againstthe ‘{"‘—‘;) .
i i ing i : s, TO"Ring
spring tension resulting in separating the “O” N

ring from the valve seat. Thus the fuel is N
allowed to flow down the passage to the filter '

S

cup in proportion to the negative pressure
applied on the diaphragm.

Consequently, when the engine stops and no
negative pressure is applied on it, the valve

=

v

o

- stem returns to its normal position pressing
the “O” ring to the valve seat with spring
tension, und stopping the fuel flow. The pin
hole drilled in the valve seat side housing
helps to pull the diaphragm by allowing at-

\Housing

Diapﬁ ragm

mospheric pressure behind the diaphragm.

Fig. 4-98
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2} Disassembly
a. Taking off the fuel tank
First of all, switch the fuel cock lever to the “07 point (Stop) and pull out the fuel pipe
from the fuel cock body, after stopping the gasoline. Next, take off the fuel tank.

Note: There is a harness beeween the pipe frame and the lining of the fucl tank. Therefore, be
careful not to pick up the main wire harness with the fuel tank when taking off the fuel
tank.

Since the fuel cock in the Mode! F5 and F7 is an auto-cock, the fuel cock lever has to
be switched to the position “ON” or “RES”.

e

Fig. 4-99 Fig. 4-100
b. Taking off the fuel cock

After draining gasoline from the fuel tank,
take off the fuel cock.

¢. Taking off the oil tank
After draining the oil entircly from the oil
tank or putting the spigot on the oil tank tube
tube to stop the oil, take off the oil tank.

Fig. 4-102
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3) Inspection
a. Fuel tank and oil tank
After a long period of service, dust gathers at the bottom of the fuel tank and the oil tank,
resulting in problems with the fuel cock and the oil pump. Periodically wash the interior of
the fuel tank and the oil tank with gasoline.

b. Fual tank cap and oil tank cap
The tank cap not only prevents oil or gasoline from leaking, but also feeds air to the tank.
If no air flows into the tank, neither gasoline nor oil flows. Inspect the air vent of the tank cap.
Replace the tank cap gasket of expanded.

Air vent

Fig. 4-103

c. Oil tank cap ‘0" ring and banjo boit gasket
A damaged-“0” ring or banjo bolt gasket will cause oil leakage. Replace them if they
are damaged.

d. Fuel cock
G Series, B1L-A, F6, F8, F81M
(1) Inspect every part of the fuel cock, and replace a damaged gasket to prevent oil
leakage.

(2} Since dust gathers in the cup under the fuel cock, remove and clean it occasionally.
{3) Clean the gasoline path with compressed air if it is clogged in the fuel cock body.
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e. Automatic fuel cock
F7, F5 |
if the fuel cock leaks, loosen the screw of the diaphragm cover; take off the diaphragm
from the body and clean the valve and seat section with fresh gasoline and compressed air.
*  Take care to adjust the positions of the air holes in the spacer and diaphragm to the hole
position in the body when assembling.
Take care not to open an air leak in the boost tube which connects the fuel cock to the
negative pressure outlet of the carburetor. Air leakage will cause poor fuel supply.

Fig. 4-104

4} Assembly

The order of assembly is the reverse of disassembly.



11. Dual seat

1) Construction
There is elastic sponge in the dual seat.
The dual seats in B1L-A scries are fixed to the frame with bolts but these in other models are
tixed to the frame with pivot holders and hooks.

Fig. 4-105

2) Disassembly
Open the dual scat and take off the cotter pins of pivot holders and remove the dual seat.

Fig, 4-106 Fig. 4-107
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3) Assembly

The order of assembly is the reverse of disassembly.




12. Center stand, side stand and foot rests

1) Construction
The center stand and the side stand support the whole weight of the motorcycle while it
is stopped. They are made of highly rigid marerial.

On G4TR, F5, F6, ¥7 and F8, only the side stand is attached.
On G31M and F81M ncither side stand nor center stand is attached but they are provided with a
scparate portable stand.

[Footrest bar

> _
AN - Rear foot rest rubber
o T ...

Side stand spring

Main stwa_md

£ Main stand spring I!__:- ;
® =
Side stand

Stopper rubber

Fig. 4-108

2} Disassembly
a. Center stand
Take off the cotter pin and pull out the
shaft. Then remove the spring.

b. Side stand
After removing the spring, take off the side
stand.

Fig. 4-110
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¢. Foot rest

The right and left foot rests are attached to the frame independently in the case of model
G4TR, G31M, F5, F6, F7,F8 and F81M.

Fig. 4-111

3} Inspection
a. Side stand spring and center stand spring
£ the spring is expanded and the stand is hard to return, replace the spring.

b. Foot rest rubber
Replace a cracked or worn foot rest rubber with a new one.

4) Assembly
The order of assembly is the reverse of disassembly.
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13. Exhaust pipe and muffler

1} Construction
The exhaust pipe guides the exhaust gas from the cylinder to the muffler. Oue end of the

exhaust pipe is inserted in the exhaust port of the cylinder and the other is inserted into the
muffler. The joint seal is employed in the joint section to prevent gas from leaking. The model
GA, G388 and B1L-A have exhaust pipe separatc from mufflers. Other models have mufflers
incorporated with exhaust pipes. Exhaust from the engine passes through the exhaust pipe, enters
the muffler and expands. It collides with the baffle plates, and its path is obstructed. It enters
the batfle tube, (Part of it enters the baffle tube directly.) The combustion gas in the baffle tube
enters the resonant box {the chamber surrounded by the muffler body, baffle plate and batfle
tube) through many holes in the baffle tube. Then it circulates in the baffle tube and the resonant
box repeatedly. While it is trying to expand, the sound is muffled and it is exhausted outside.

d?lnt 5631 Muffer comp'ete

Exhau?‘:t pipe Exhaust

fl pipe band

!

|
' Baffle tube
Joint seal band

Fig. 4-112

Muffler body

Muffier couer

Tail piece

Fig. 4-113



2) Disassembily
2. Muffler G31M-A, GATR, F series
Take off the mounting bolts in the rear side of the muffler then remove the hook springs

which fit the muffler to the cylinder flang:

Fig. 4-114 Fig. 4-115

b. Muffler and exhaust pipe  GAT-A, GAZ-A, G3858-A, G3TR-A
Loosening the muffler and cylinder flange, take off the exhaust pipe. Then take off the
muffler by removing the front and rear mounting bolts of the muftler.

Fig. 4-116 Fig. 4-117
The exhaust pipe ip Models G3TR-A, G31M-A, G4TR and F series is of a one body type.

¢. Taking off the baffle tube
After removing the phillips screw at the back of the muffler, pull out the baffle tube with a
pair of plicrs. ’

Fig. 4-118 Fig. 4-119
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3} Inspection

a.  If carbon builds-up inside of the exhaust pipe or the muffler is heavy, the exhaust efficiency
is reduced and the engine power is reduced. When disassembling the muffler, clean the carbon
out according to the following procedure.

{1) By using a wire brush, clean carbon from the baffle tube. If it is too thick and cannot
be removed with a wire brush, heat the baffle tube with a torch, and it can be removed

by tapping it on the ground.

{2) Clean carbon from the exhaust pipe,
by putting a used chain or a long screw-
driver into it.

Fig. 4-120

b.  When the muffler gets old, gas leaks from the joint section between the exhaust pipe and
the muffler. Inspect the muffler and replace it if the rubber is old or broken.

¢. If the cylinder fitting surface of the exhaust holder is bent or cracked, replace it.

4) Assembly

The order of assembly is the reverse of disassembly.

Note: Be sure to replace the exhaust gasket and muffler connector with new ones. The gasket

or muffler connector which has been previously used will not uniformly connect the
pipe and exhaust may lcak.
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14. Drive chain

Generally, tension and friction duc to sliding occur between the pin and the bushing of the drive
chain, and the bushing and the roller, causing the chain to expand. In addition, abrasion due to
sliding occurs on the surface of the roller and teeth of the sprocket. Therefore, careful maintenance

is required for them.,

Pin Bush
%L_EE_J\ ) ‘E’i’ ey ; L tda . wa
_ ]'—_;ll | . {L { [ T H Roller
‘WFE%_-‘ %ﬁJ tﬁ&;‘;,—;f{'{_khﬂJ \x\;
? i ) pin link Roller link

Fig. 4-121

Tabie 4-22 Specification of sprocket and drive chain
Number of teeth "

Model of the sprocket Gear ratio Chain

Engine Rear (Secondary) Type Link
GAIl-A 14 39 2.79 EK428 104
GAZ-A 14 306 2.57 EK4238 102
G355-A 14 37 2.64 EK423 104
G3TR-A 14 42 3.00 EX428 106
G4TR 15 42 2.80 EK428 110
G31M-A 14 50 3.57 EX4285H 114
B1L-A 15 42 2.80 EX428 112
F6 14 55 3.93 EK428SH 118
F7 14 50 3.57 EK4285H 114
Fg, F81M 14 45 3.21 EK5255H 96
F5 14 41 2.93 EK5255H 94




1} Inspection .
If there is no oil left on the drive chain, the joints do not move easily and the sprocket is

adversely affected. Lubricate it periodically.
a. If the roller or link palte of the drive chain is cracked, replace it.
b. Raising the center stand and grounding the wheel, adjust the tension of the drive chain.

As shown in Pig.:4-122, inspect the center of the chain. If there is vertical play of over 40 mm
or under 10 mm, adjust it again because it will adversely affect running.

Standard value 2Hmm

Fig, 4-122

Adjust the chain with the right and left chain adjuster bolts. Taking advantage of the scales
marked on the right and left sides of the swinging arm ends, and the marks stamped on the chain
tensioner, adjust the chain adjuster bolts so that the right and left marks of the chain tensioner
are positioned in the same places on the right and left scales. If the position of the chain tensioner
is different on the right side and the left side, the rear wheel will not be aligned. Since the brake
adjustment varies according to the chain adjustment, be sure to adjust the brake after adjusting

the chain.

Fig. 4-123

Fig. 4-124
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c. If the chain cannot be adjusted due to over stretching, cut off one link of the drive chain

with chain cutter and/or chisel.

Fig. 4-125 Fig. 1-126

2} Installing the master link
As shown in Fig, 4-127, install the master link so that the opening of the clip faces in the
reverse dircction of rotation.

Fig. 4-127

Note: [f it is reversed by mistake, the clip may come off during driving and the drive chain

may break.
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V. ELECTRICAL EQUIPMENT

Flywheel Magneto
Starter Dyname
Ignition Coil
Rectifier

High Tenston Cord
C.D. Ignition System

Voltage Regulator

® N o wroaw

Electrical Equipment for Chassis



1. Flywheel Magneto
1) General

The flywheel magneto is a simple mechanisin, consisting of a stator and rotor which is called
magneto base and flywheel, and is generally used on motorcycles not requiring much electrical
power. The magneto base, installed on the L.H. crankcase, comprises a lighting coil, anignition
primary coil, a contact breaker, and a capacitor. The flywheel with symmetrical cast-in magnets,
has a fitting hole column at the center of it, in which L.H. crankshaft cnd is inserted and locked
with a nut. The fitting hole column of flywheel magneto operates as a cam for opening and
closing the contact breaker when it turns. Electrical current generated in the flywheel magneto is
alternating current and available directly for the head lanip, ignition coil and tail/brake lamp. but
it must be converted to direct current by a rectificr to charge the battery. Horn and turn signal
lamps are also supplied with direct current.

Table 51 Flywheel magneto specification

Cut-in rpm

Model Type Manufacturer - - - Battery
’ Day time Night time :
GAL-A FE101 KOKUSAN 1400 1600 6V 4AH
GA2-A . . 6
G358S5-A S ; s.t.d, 1800 .
FE10 KOKUSAN 2100 6v 4AH
G3TR-A ? spare 2700
s.t.d. 1800
G4TR FE109 KOKUSAN st.d 2100 6V 2AH
spare 2700
G31IM-A NT101 KOKUSAN — — -
s.t.d. 2000
Fé6 F6079BL MITSUBIESHIL 3000 6V 4AH
spare 3000
o s.t.d. 2000 P
F7 HM-01 KOKUSAN spare 3000 1800 \'%

s.t.d. 1600

» T 9
F3 FPG309 KOKUSAN spare 3000 2000 6V 2AH

E81M X016 KOKUSAN — e —

F5 HM-01 KOKUSAN 1000 1860 6V 2ZAH
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The flywheel magneto of the F3 and F7 is basically the same as a conventional one, only
replacing the ignition primary coil with an exciter coil and a signal coil for the CD ignition
syster. '

The schematic helow shows the circuit of the F5 magneto.

3P Connector

o Ractifier Mapnelo

—

L

Contral unit
A Lighting coil
B : Charging coil
C D C : Exciter coil
D ;. Signal ceil
I RE
Fig, 5-2
Naote: Two taps from the charging coil are not actually connected and not necessary for

ordinary service.

2) Function
Electric curtent in the coils on the magneto base is generated by the magnetic induction of
permanent magnets revolving around the windings and changing the flux passing through the
windings and thetr fron cores,

a, lgnition System
The primary winding in the ignition coil is not supplied with any current when the contact

breaker is closed and the induced current in the magneto ignition coil attains approximately
4 amperes when passing through the closed contact breaker circuit.
When the contact breaker is opened, the magneto ignition coil monentarily continues the
same current of 4 amperes through the ignition primary coil which develops approximately
200 to 300 volts. Due to the high turns ratio between the secondary and primary windings of
the ignition coil, an extremely high voltage is induced in the secondary winding.
This high voltage current iy discharged inside the cylinder through the spark plug as the
fgnition spark.
A condenser connected in prallel with the contact breaker prevents contact breaker from
sparking when it opens and protects the contact breaker from damage.

Note: Concerning the ignition of F7 and I'5, refer to page 5 . 19 C.D.I. SYSTEM




b. Lighting and charging system
There is a considerable difference of the load on the flywheel magneto between the night
running and the daytime running.
Supplying the ignition coil and charging battery of the daytime load is light, while lighting the
head lamp in addition to the daytime load results in a heavy load during the night running.
To supply the necessary current to the electrical equipment in each load, a heavy load wire
and a light load are tapped from the generator coil and connecred with the main switch.

@)
1
i o (8
e
:(l'_i;
s
T
Fig 5-3
{1) Daytime running 16) Magneto coil (11) Lighting coil
(2) Nighttime running (7} Contact breaker {12} Differential winding coil
(3) Flywheel magneto (8] Capacitor (13) Rectifier
(4) Ignitien coil {9) Igniticn primary coil {14} Battery
(5) Spark plug {10) Ignition secondary coil (15} AC lamp [oad

(head lamp and tail lamp)

Three charging taps are attached to the magneto of F6 and F8. The pink wire is used when the
switch key of the main switch is set at “Night running” pasition,
The blue and yellow/green wires are used when the switch key is set “Paytime running” position.
The charging current is changed by connecting the blue wire of the main switch with the blue
wire when the battery is Llndcr—chargcd, or with the }'c[]nw;’grccn wire when it is over—cha.rged.
In the case of the F5 the él.ltcrna.ring current generated in the cha.rging coil is furnished to the
battery through the sclenium rectifier. The terminal voltage of the battery is detected and con-

troiled by a silicon voltage regulator as in the schematic diagram shown here.

Note: The contacts in the main swicch in above diagram are closed only when the key is

turned to the dayome riding position,



‘* Rectifier
Main switch
PO SVR
— A C
Battery D
Fig, b-4

When the terminal voltage of the battery exceeds the specified voltage in the clectrical system,
the SVR (connected between the magneto and battery (+), in other words, in parallel with the
rectifier) will be actuated by the excess voltage and leads the generated AC to the ground in
proportion to the excess voltage detected.

Thuas the battery terminal voltage is controlled not to exceed the service voltage, regardless of
the electrical load connected.

Caution:  When the key is turned to the night riding position, the SVR is disconnected and not
in service, therefore, in case the DC electrical load is reduced {tail light bulb or brake
light bulb burn out) the battery may be overcharged.

The lighting coil is mainly connected to the head light but also lights the speedometer, tacho-
meter and high beam indicator lamp bulbs, therefore, if the head light burns out, the speedo-
meter and tachometer bulbs will burn out from the excessive AC voltage.

Refer to page 5 26 5 Voltage Regualtor, 1) SVR.

3} inspection
Follow the pracedure given here to check the G scries, F6 and the F8 magncto with a hand

tester,

a. Magneto ignition coil
Scparate the contact breaker with a picce of paper and measure the resistance of the coil
and the insulation resistance.

(1} Resistance of coil
Measure the resistance between the black lead wire and the ground by using a hand tester
“with its dial set to R X 1 position.
The coil is good if the measured value is approximately 0.582.



u—

ll’lSll] ation resistance

Using a 500 V megger, measure the insulation resistance berwees
coil. The value should be over 5 M2, When measuring the  insulation
ground wire of the coil to the magneto base should be disconnecred.

The inductance measuring method is not given liere because it is of no
because the quality of an ignition cail can be judged by the two measuce

alhove.

h. Condenser

will result during high speed runving. Usually the condenser is judged o be

blue sparking is observed berween the points of the contact breaker.

Check the condenser as follows:

(1)

Capacity

The capacity of the condenser is 0.18 to 0.25¢F.
The capacity can be measured by a condenser tester. But the quality of condencer

can be tested by connecting the plus and misus lead wires of the condeners to a GV
power source for a few scconds to charge ir, then remove it from the power

the leads together.
Tf it sparks when the leads are touched, it is good.

insulation resistance

As in the case of the ignition coil, disconnect the ground wire of the condenzer sy
measure the insulation resistance between the outer case and the posicive {+) rerminal.

The condenser is good if the measured value is over 5 MG,

c. Contact breaker

(1)

i casn

Check the insulation between the contact points and the contact breakes bass

the insulation becomes inadequate due to loose mounting or damage, the pris

cugrent of the ignition coil can net be cut at the breaker point.



(2) The point surface is burnt or worn in use, necessitating periodical check. Smaoth it
using an oil stone or #400 emery cloth. At the same time check and adjust the ignition
timing by resetting the point gap. Refer to section 4), Ignition Timing Adjustment for
adjusting the point gap.

Be careful not to get oil on the points as the result may be loss of sprak even if the points

are working mechanically.
d . Lighting coil, charging coil

(1) Resistance of cach coil
Measure the resistance of each coil with a hand tester,

Table b-2
Lighting coil Charging coil
Model Yellow Pink Blue Yellow/Green
GAT-A ]
- . + -
GAZA 0.41 0 + 10% 0.36 1 + 10%
G3I8S-A
G3TR-A 0.55 8 + 10% 0.558 + 10% 1.20 2 + 10% 0.29 0 + 10%
GATR
F6 0.48 1 + 10% 0,48 Q + 107% 0.60 £ + 10% 0.54 0 + 10%
F8 0.30 2 + 10% 0,30 2 + 10% 0.8 0 + 10% 057 + 10%

Note: The lighting coil for the model GA1-A and GA2-A also serves as a charging coil when
the key is turned to the might riding,

(2) Insulation resistance
Again, disconnect the ground wire and measure the insulation resistance between the
iron core and the coil. It is good if the measured value is over 0.5 MS2.

4} 1gnition timing adjustment

a. Remove the change pedal and the left cover. .
b.  Align mark “B” on the spherical surface of the flywheel with mark “A” on the L.H. crank
case by turning the flywheel.

¢.  Loosen the fitting screw “E” and adjust the contact breaker points so they are just about to
open, by moving the contact breaker assembly with a screw driver inserted in pry points “F”
and “G”.

Be sure to tighten screw “DV after adjustment,

d.  After that, turn the flywheel in the normal direction (to the left), and the points will begin
to open where mark (B) on the external circumference of the flywheel is aligned with mark (C)
on the side of the crankcase,

e.  When timing is adjusted correctly, maximum gap between the contact points will become
0.012 ~v 0.016 in (0.3 ~v 0.4 mm) automatically, so it is not necessary to adjust the poing gap
separately.

Note: The mounting holes in the F8 magneto base are slotted for adjustment. The marks on the
magneto base and the crankcase must be aligned.



Table 5-3 Ignition timing

Standard Piston Position Before TDC
Model ignition 17° 18° 19° 20° 21° 90 27° 24° 252
fimng
a 0.055in | 0.061in | 0.068in| 0.07%in | 0.083in | 0.091in | 0.099in | 0.1 10in | —
G Series| 20
(1.40mm)[(1.56mm}[(1.72mm)[(1.96mm) (2.11mm}j{2.32mm}{(2.51mm}}{2.78mm}| —-
G3IM 030 0.055in | 0.06lin | G.068in| 0.077in § 0.083in | 0.091in {0.099in (.110in
’ Al 23 (1.40mm)|{1.56mm}}{1.72mm}|(1.96mm}|(2.1 1mm} (2.32mm)[(2.51mm)|{2.78mm})| —
o 0.064in | 0.07lin | 0.080in{ 0.088in | 0.097in | 0.106in | 0.116in 0.1251in | 0.136in
T 23 {1.62mm)[{1.8 1mm}{{2.02mm}|{3.23mm)}(2.46mm) (2.69mm)[(2.94mm)|(3.19mm) (3.46mm}
o 0.074in 0.083in | 0.092in| 0.102in | 0.112in | 0.123in [ 0.134in | 0.145n 0.158in
2
F8 20 (1.88mm)| (2.1 0mm)}(2. 34mm)| (2.59mm)|(2.85mm)| 3.1 2mm)|( 3.4 1mm}| (3.7 0mm)} (4.01mm)
; o 0.074in | 0.083in{ 0.092in| 0.302in | 6.112in | 0.123in | 0.134in 0.145in { 0.158in
F&iM |19 (1.88mro)] (3.10mm)|(2. 84mm)| (2. 59wm)| (2.85mm)| (3.12mm)| (3.4 1mm)|(3.70mm) | (4.01mm)

Fig. 5-5

Fig. 65-6




2. Starter-dynamo and regulator

1} Outline of the starter-dynamo

The starter-dynamo consists of the starting motor and the DC generator which charges the
battery, and supplies current for the lights and igpition system while the engine is running, As-
sembled to the above are the constant-voltage relay (automatic voltage regulator), the cut-out
relay (automatic charging switch), the electro-magnetic switch for the starter, etc., which sup-
plement the functions of the starter-dynamo. When the starter-dynamo serves as a starter,
it converts the electric energy (input) provided by che battery into the mechanical energy
(torque). When it serves as dynamo, it converts the mechanical energy generated by the engine
into electric energy producing the necessary current for the lights, ignition, battery-charging, etc.

Specification Starter Dynamo and Regulator

Starter Dyn..amo
Model | Manufacturer { Type Cut-in rpm Rated output | Type
Bl1L-A | MITSUBISH |CE-T1R | 1,260 ~ 1,550 100 W KC-T

2) Mechanism

Contact Breaker Se

Q@rbon Brush Spring

gondenser

Fig. 5-7

This is a direct-coupling ctype in which the inner armature revolves, while the outer stator is
composed of an 8-pole magnetic field. The armature always revolves when the engine operates,
since it is directly coupled to the engine crankshaft at the tapered end. Affixed to the end of
it is the cam for the contact breaker.



The main parts of the stator are the magnetic poles and the yoke. The yoke is fixed to the
engine by means of the left cover, to which it is attached by 2 screws. The ybkb has a brush
holder, a breaker and a condenser on the front. The multi-purpose relay (simply named “reg-
ulator” in the machine parts list) is composed of the following 3 elements: the constant-voltage
relay {the regulator itself in the stricr sense), which works \%I'lé_:'n the dynamo is aperating, the
-automatic charge switch (cut-out relay) to switch the charge-circuit off when the engine s
~not running, and-the électro-magnetic switch for the starter-circuit to operate when the engine

SLArts.- - _
P . - ; . . a3 - -Contact point
3) Explanation of the function ] I e o
a. Electro-magnetic switch ’ - ,_'.';.._| Starter
First, turn on the key-switch & 51 ke
{the charge lamp will light] and Battery rh
push the starter button. The
electric current flows from the g, plug lgnition coil Charge lamp .
battery to the exciting coil (1) of - T e ]| RC:T Regulator
y . . & b J ) Contact ‘© _ %' i CVR = COR MS T | |
the clectro-magnetic switch to Jbreaker oo Lo T efa T !
clase the contact point {2}, {Since | S O S

an ordinary small switch is likely
to be damaged by a large cur-
rent such as”is applied to the
starter, the  electro-magnetic

switch becomes necessary, utiliz-

) . . Excitation coil (MS) 7. Current coil J7 =
ing an electro-magnet of small 2. Contact 8. Low speed point 7
current], _ 3. Field coil (starter) 8. Moving point
o R _ 4. Field coi (generator) 10. High speed point
b. Elestric motor {Starter motor) 5. Cut out point I 1. Field resistence
When the starter circuit is clos- - 6 Voltage coif Arm ‘Armature
. P ) Fig, 5-58
ed by the electro-magnetic switch, R
a large curtent is applied from . Creres lamp
: _ . e I T T
the battery to the armature via 'Regulator point Cut out point 5.
the coritact points (2} of the ter- [ e — [C“F{e“_|t_‘|3_?-'_{,-'?; P
minal electro-magnetic switch (B), - - i | l| O %lé' !
the terminal (M) and the starter- T ':hi.ghs'pleedM .
. k S N @ J"";"_’:?)'Il_bw s s b
dynamo terminal (M), Thus, the pnatuce | | @'seeecdd 4 = T
. . Ting; . ? s - : .
starter drives the engine as a - 3 L ? - [Extfernar. cireuit
: y . , " SVoltage | e .
compound motor which is very g el
like a series motor, ' ok ok
Fig, 5-9

c. Regulator and cut-out relay 2 :

When the engine is running at low specd, the contact point (5} of the cut-out relay remains
open, and the electric current does not flow to the load (battery. lamps, ctc.) from the
generator. When the voltage reaches a certain Jevel as the revolution increases, the clectro-
magnetic force of the coil (6) moves the contact point and closes the cut-out point (5) to
turn on the electric current in the direction shown by the mark (5}, and charging of the
battery begins (the charge lamp goes off). As the revolutions increase and the dynamo voltage
continues increasing, the electro-magnetic force of the coil (6) becomes larger and attraces
the contact points considerably more. The movable point {9), in the middle of the three
points for the voltage control of the regulator (hence the name three’point-tvpe), parts from

- the low-speed point (8), when the voltage control starts. At this point in the dynamo field
“coil {4), the clectric current, which flowed ‘in the direction indicated by ( 4 ) through the
low-speed point (8), changes dircetion as indicated by ( + ) to flow through the field resistance.




Because of the resistance, the field current decreases and consequently the dymano voltage is
lowered. This results in the closing of the.movable point by the spring force which overcomes
the force of the coil (6), and subsequent recavery of voltage. Thus the voltage regulation is
conducted by means of the quick and frequent alternation between the condition where the
movable point contacts the low-speed point (8) and the condition where they are apart and
the resistance (11) functions. The coil (7) plays two roles: one is to strongly attract point (5)
when the load current becomes large in the direction shown by ). The other is to quickly
open point (5) by receiving the back-current from the battery and climinating the force of the
coil (6) when the generated voltage is lowered due to fevolution decreases. When the revolution
specd goes higher and higher, the voltage tends to exceed the controllable range of the resistance
{(11). In such a case, the force of the coil (6) becomes strong enough to attract the movable poin t
toward the high-speed point (10) and causc the field coil to short-circuit. Since the electric
current does not flow in the field coil during a
short-circuit, the generated voltage is lowered.
Thus voltage regulation is conducted by the
quick alternation of field coil short-circuits and
the effects of the resistance (11). The charac-
teristics of the voltage regulation as described e
above is illustrated in Fig.5-10. This figure P
shows how the characteristics of the dynamo e - .
itself (shown by a dotted line) is changed with Fig. 5-10
the help of the regulator, “a” represents the

Voltage
hY

Fp.Mm.

point where the contact points of the cut-out
relay close, while “b” and *¢” indicate the points
where voltage regulation begins at low and high
speed revolution, respectively.

4) Removal Fig. 5-11

a. Remove the change pedal.

b. Remove the left cover.

¢ Unscrew contact breaker cam mounting
bolt with 14mm open end wrench to remove
contact breaker cam,

d.  Remove yoke fitting screw and then yoke
assembly,

e.  Take off armature from crankshaft with
armature puller {special tool).

f. Remove woodruff key from crankshaft.

Fig. 5-12

B) installation
Reverse the disassembly procedure.
Note: (1)  Fit armature into L.H. end of crankshaft with woodruff key.
t2)  Fit carbon brushes and carbon brush springs, after installing yoke assembly.

5-—-11%



5t tonition Timing Adjustment

R s adjLiJ nzlil’,lm‘ tnmng {irst Ad_]ust the

ttifact breaker pmma gap at 0.012 ~ 0.016

i {f_},j L4 mm) ) by moving the breaker

Fig, 5-13

i x‘%!ign igr“'tir;,n timing pointer {C] to mark (D}, Loosen two mounting screws (E} and move
the breaker ad ]‘1stmg plabe (F) up and down. When the points are just about to open, tight-
en screws (F ). After adjusting the ignition timing, turn the engine in its running direction

i times without SL‘lI‘tlllg it and check to make sure the pomts Just begln to open when

cinter aligns with mark.

Tahiz 54 lgnition timing and piston positicn

Piston Position Before TDC

Standard
kiadel . ) o
Mod 17 187 19° 20° 21° 22° 23° 24 25

tli’l}.l.-.lg

0,055in | 9.062in { 0.06%in{ 0.076in | 0.084in | 0.088in | 0.100in | 0.116in

FiL-A P 20
(1.4Cmm3(1.57mm){{1.75mm})(1.9 3mm) (2.1 3mm}i{2.33mm )} 2.55mm} (2.77mm}

Ty Troubls shooting

%, ?-‘m-giew: 1

RC-T Regu%ator
— = s

,L o|r|[B!M| —®
_I L ; }»Majnﬂattery

Starter SWITh

to external
circuit Y
Fig. 5-14




If the engine does not start when you turn on the main switch and the starter switch, you
should first check to see if the bartery is sufficiently charged. Secondly, you should examine
the effectiveness of the contact points of the electro-magnetic switch as well as the switch
itself. A check of the condition of the starter-dynamo itself, should also be included.

(1) Measure the battery voltage and the specific gravity of the battery liquid. The battery
voltage should be higher than 12V. (A specific gravity reading below 1.20 indicates that the
battery is discharging too much).

(2) Tourn on the main switch and push the starter switch to sce if any sharp metallic sound
can be heard inside the regulator. A sharp metallic sound proves that the electric circuit
from the battery through the starter swtich, (S) and the exciting coil is in good order and
that the electro-magnetic switch is operating. Even when the switch operating, the electric
current does not flow to the starter-dynamo if the contact point of the electro-magnetic
switch is damaged. Therefore, besides the check for the metallic sound, be sure to measure
the voltage between (M) of the regulator and ground. If the voltage measurement is
extremely small, either the battery circuit or the contact point of the electro-magnetic
switch is faulty. If the starter-dynamo does not rotate in spite of normal voltage measure-
ment, then cither the connection, brush or magnetic coil of the starter-dynamo itself
is faulty.

. Problem 2
(1) The charge lamp takes a long time to go off after the engine is started.
(2) The charge lamp does not turn off or it turns on again after it once went off.
(3) The battery seems to be discharging, although the charge Tamp is off.
{4) The battery is always in an over-charged condition, and battery water goes down quickly.

{

rRC-T Regulator
 —

s
E F’B M

v r [P

@

h Battery;
switch !

Sia

Disconnect

@l

here
3 WL | S,
2 J to external
circuit z
Fig. 515

There are two causes which bring about these phenomena: a malfunction of the starter-dynamo
itself or a malfunction of the regulator when-the dynamo is in good condition. Take the
following steps to determine the actual cause.

{1) Start the engine after removing the connecting lead-wires from the terminals (D) and (F)
of the regulator.

(2} Ground the lead-wire (F) to the body of the mortorcycle and measure the voltage between
the lead-wire {D) and the ground (ref. Fig.5-15). If the voltage measurement is above
13V at 2200 rpm, it can be surmised that the starter-dynamo is in good condition, but
the regulator is not.

(3) If the dynamo is proven good by the procedurc mentioned above, measurc the voltage
between the terminal (B) of the regulator and the ground (ref. Fig.5-15).  Before the
measurement, make sure that the regulator is free from any load by taking off the lead-
wire from the terminal (B) and keep it from being grounded, prior to the start-up. Volt-
age should be in the range of 14.7-15.7V at 2500 rpm, if it is normally regulated. In case
the regulated voltage fails to be in this range, adjustment of the regulator becomes necessary.

5—-13



(4) Symptoms and causcs of trouble with the charge lamp are briefly explained below.
i. When the charge lamp does not go off.
The trouble is usually found in the dynamo when the generated voltage doces not ex-
ceed the battery voltage. This trauble can be often attributed to a break-off or short-
circuit of the field coil or armature coil or faulty grounding,

R:" TRegulator

_ Ps
D Fla|m m
i "" Mam Battery

!
/[\ 1—— swltch
u : sStarter
- smtsh
?I to exte rnalrl
cireuit

Disconnect here

Fig. 5-16

i, When the charge lamp is dimly lit.
The dynamo generates regular voltage but the regulator is malfunctioning and the cut-
out point fails to close or closes insufficiently. This trouble is caused by either the
break-off of the coil, short-circuiting, or the grounding of the regulator. Other possible
causes are, insufficient contact due to reduced spring force in closing the cut-cut point

or a damaged point surface.
iti. The charge lamp flickers after it was once off.
When the coil of either the dynamo or the regulator is in the transition state of break-

off, short-circuiting or grounding.

5. 14




3. lgnition coil

1} Mechanism

The ignition coil serves to generate the very high I -—c;.( )
voltage which is required to produce an eclectric %ng?ry% ii;onda"y
spark between the central and ourer electrodes of L - g
the spark plug. The ignition coil is « kind of trans- ._"
former, which utilizes the mutual induction func- Fig. 517
tion of the electric coll. As shown in the Fig, 5-17, terminal 7 High tension terminal
a transformer has two coils around the iron core, Y Spring
one being the input (primary) side and the other core

‘insulator housing

the output (secondary) side. When alternaring
- primary coil

current is applied to the input coil, the output coil {e
gencrates voltage corresponding to the ratio of the ‘Secondary coil
number of turn of the two coils. This is the

principlc of the ignition coil,
Fig, 5-18

The primary winding of the. B1L ignition coil is excited by a battery. The DC current {lows
constantly in the primary winding until the points of the contact breaker are opened. Inthe G
series, F6 and F8 adopting the magneto ignition system, the primary winding is excited by the
ignition coil of the magneto. The current does not flow in the primary winding when the points
are closed. When the points arc opened, a large current flows in the winding which induces a high
voltage current in the sccondary winding the voltage in proportion to the ampere turn ratio bet-

ween the primary and secondary windings.

Fig. 5-18 shows how an ignition coil is made. It consists of an iron core, primary and second-
ary coils, on insulation case, high and low voltage terminals, ete.
Mild steel or silicon steel plates are laminated to form the iron core in order to quicken the
alternation between magnetization and non-magnetization, The iron core is put in an insulation
case, which consists mainly of paper. The insulation case also serves as a coil base, around which
is formed the secondary coil having 13000 ~ 18000 turns of enamelled wire {0.08 ~ 0.12 mm in
diameter). About the secondary coil is wound thick nsulation paper, around which is formed the
primary coil having 160 ~ 250 tums of enamelled wire (0.7 ~ 1.2mm in diameter). At the
bottom of the assembly, there is an insulator to support the coils. The secondary high voltage
terminal and the primary low voltage terminal are located at the top of the assembly. All of these
parts are put in the case and fixed by insulation pitch. :

Table 5-6 Specification of ignition coil

G388-A
GAIT-A G3TR-A LA y F7 F8
MOdﬂl GA2-A (;4*[12{ B1L- Fé& J“"‘-J F81M
G3TM-A
Fype 8T94 ST98R TU-25 HD-D SU101 IG3125
Manufacturer [KOKUSAN| KOKUSAN | DIAMOND IMITSUBISHE | KOKUSAN | KOKUSAN




2} Characteristics

To examine the spark characteristics of the

-
P . . ith t] lec @ .
ignition coil, a spark gap with three electrodes is g L

. i . . . 3 point closing
employed, since sparking in compressed air at a ST
narrow gap is unstable and hard to measure. Speed f ____A_T__A____A

L. .. , I

characteristics, temperature characteristics and in- — e
sulation characteristics are important for the i Average current

nition coil. Fig. 5-19

3} Inspection

When the spark plug does not work or the spark is poor, the ignition coil as well as the contact
breaker should be checked. Measure the resistance of the primary and secondary coils to
check the ignition coll separately.

Note: In the case of the bartery ignition method {12V system), the primary coil current is
constant. So regardless of the manufacturer of the ignition coil, the spark characteristic
can be measured by an electro-tester, using a 12V battery as a power source. In the case
of the fly-wheelanagnet igl1itic)r1 method, it is difficult o judge characteristics by

measuring with an electro-tester since the number of turns of the ignition coil depends an
the nature of the fly-wheel-magnerto.

16
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4, Rectifier

1) Outline of the rectifier

The selenium recrifier, is used to convert
alternating current gencrated by the fly-wheel-
magneto, into direct current. The rectifier permits
the flow of the half cycle of alternating current
generated by the lighting coil and interupts the
remaining half (half-wave-rectifier). [t also serves
to keep the electric current tlowing one-way and
prevents back-current to the fly-wheel-magnet
from the battery.

2} Mechanism

Rectifying means to keep in one direction the Fig, 5-20
electric current which periodically changes its
flow direction. Take the water flow in Fig, 5- 21

for example. Hydraulic pressure is alternately _

applied from both B and C ends. The check

valve A cuts off the flow from C to I3 and b "_I_-_]__J’*_

allows the flow from B to C.
The rectifier performs operation electrically. Fig. 5-21

A selenium rectifier is generally used, which uti-
lizes the electric characteristic of the semicon-
ductor, whose the resistance is very small in

one direction, while very large in the opposite Sefenium rectifier
direction. The rectifying piece is composed, as
shown in Fig. 5-22, of a nickel-plated iron «—— AC ""“"m"— D¢ —=
plate, 0.1lmm in thickness, as the base plate, - e 4
upon which selenium is thinly coated. A metal ) B C m
with a low melting point is sprayed on the sur- I U ¥ —
face and protective paint is applied all over, .
When the rectifying plece is exposed to alter- : Rectifier
nsuiator
nating current, the electric resistance is very Electric poie.’f
small if the current flows in the direcrion from Selenium

the base plate to the alloy, while the resistance is

extremely large in the opposite direction. The Zrr i IIarrres s s
ratio of resistance reaches as high as thousands Direction of current
. L - . Base plate
of times. This makes the current flow only in Fig, .24
the direction shown by the arrow in the figure, .
which results in the rectification. The rectifying Magneto - ’?
piece is called “element”. Some elements are .(:7. o &
used in screis or paralle] circuits depending on Fig. 5-23
voltage and current. Half-wave-rectilying and - a v

full-wave-rectifying, respectively shown in Fig,
5-23 and Fig. 5-24, are obtained by the com-
bination of the elements. In Fig. 5-23, one
selenium rectifier is illustrated and the clectric e

Generator
i
_J
- H
‘i
.
f

current is allowed to flow in the direction shown Fig. 5-24
by the arrow mark, but is prevented from flow-
ing in the opposite direction.



"

The circuit made by four elements, as is shown in Fig.5-24 ,produces full-wave-rectifying.
In this case, the charge current generated by the generator flows to the battery via two elements
after being rectified and not any of the generator current is wasted. This full-waverect .
circuit, which makes the most use of the generated current, is widely called a “bridge circuit”.

3} Caution in handling
Remaoving the battery in daytime, or running a long distance at high speed without a fuse will
cause reverse flow current in the selenium rectifier causing it to losc its rectifying ability.
If this is continued for a prolonged period the rectifier will heat up and may not work at all.
Be sure to check that the fusc is not blown and is properly instailed.

4) Checking
To test the rectifier, proceed as follows:
Connect the negative lead from the 6 volt battery to the blue/white wire on the rectifier. Rig a
6 volt taillight bulb in series with the positive battery lead and connect it to the brown wire on
the rectificr. If the bulb lights, the rectifier is defective and must be replaced. Reverse the leads,
(negative battery lead to brown wire, positive lead to blue/white wirc) the bulb should then light.
1f the bulb does not tight, rectificr is defective and must be replaced.

{Blue/white) H (Brown) {Brawn} Hf&lu:g_.rwhite}
BY Filat |amp

Ractifiar

i -

Reutifier bad Rectifier good

Pig, 5-25

6. High Tension Cabhle
The high tension cable carries high voltage electricity from the ignition coil to the plug cap. So
if the cord is sharply bent or allowed to bite into the frame or some other cord, then the
affected parts will collect electricity to the extent that a slight discharge called the *‘corona
discharge” will occur. Ozone that is produced by this discharge will make holes in the rubber,
and the holes will in turn causc sparking to the frame, Therefore, pay special attention to the
wiring.
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6. C.D. Ignition System

i} Outiine

The ignition Systems of the model F5 and F7 are the capacitor discharge type which are cha-
racterized by fast rising time of the secondary voltage and an electronic switching device
replacing the conventional contact breaker.
In a conventional ignition system with the contact breaker, the primary winding of the ignition
coil is magnetized with a current from the magneto during the period the contact breaker is
closed. When the contact breaker opens the primary circuit with the ignition coil magnetized,
high tension is induced in the secondary windings due to self and mutual induction.

Magneto lgnition coit

53
ﬂ

v

Tl F
|

|
Contact Breaker | :
D L5

-
7T T TIIY

Fig, 5-26

In the case of the capacitor discharge system, as compared to the conventional one, the prima-
ry winding of the ignition coil is not supplied with current except at the time of ignition. In other
words, the ignition coil is actuated only when current is released from the capacitor into the

primary circuit in response to a timing signal.

Magneto r [ tgnition coil
L l '
- ! 1
] I
| ! [
|“ 1 | r
I [
) :
] -,
__ e
Control unit
T i s

Fig. 5-27

Instead of opening the primary cireuit with a switch and waiting for the magnecic field to
collapse, the ignition coil can also be actuated by supplying the current to the primary coil

rapidly to give rise to self induction during magnetic field build up.



By making the capacitor discharge the current to the primary windings instantly, high
voltage is induced in the secondary windings of the ignition coil similar to the contact breaker
system due to mutual induction.

Valt l‘_ L)k e I — cnl :
C/ Breaker
\_/\v‘ i 2 )
G \‘--': L
v second

Fig. 5.28
Moreover, it is proved that the self induction in the primary winding occurs faster and more
ctfectively with the capacitor discharge system than with the contact breaker system. This is why
the capacitor discharge ignition can give shorter rise time and a stronger spark than the conventio-
nal contact breaker system does. A shorter rise time is benefical in assuring a strong spark
across an oil-fouled or fuel-wetted spark plug.

To discharge current, being accumulated in

the capacitor, at the specified crankshaft angle, Ig.coit
it is necessary to have a sensing switch to detect Capacitor
the ignition timing properly. In the case of con- —-”—--
ventional systems, the contact breakers operate v
as a timing detector and as a mechanical switch —WQ‘ T
at the same time, actuated by the breaker cam Contact breaker
at the specified angle [ignition timing) of the -
crankshaft. Magneto

[n the capacitor discharge ignition, these two
basic functions are separated into an electronic ™
switching device and an electric timing detector, .
thus eliminating potential problems from mov- Fig, 5-29

ing parts, like the contact breaker.

2) Operation
As explained in the previous section, the CD ignition system of the F5 and F7 consists of the
capacitor, an electronic switch, and an electrical timing detector which are used to actuate the
ignition coil for obtaining the sparks. Those three functions of the system are briefly reviewed in

this section.
The schematic diagram shows the whole ignition system including the magneto and the control

unit.
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Controb unit

[t A
| I_W—I Capacilor ! i
o . ~ . 1 ig.coil
, o S e = s
| f
1 SCR
Exciter coil :

Signal coil

J Spark plug

-(K%
>
<

Magneto

Fig. 5-30

The control unit is the most timportant part of the CD ignition system, it contains the capaci-
tor and the Silicon Controlled Rectifier (SCR), which is also referred to as a thyristor.

a. Electronic switch
An SCR is a class of semi conductor having the peculiar property of blocking current flaw
through it, while itisin a normal condition. But when a certain signal is sent to the gate of the
SCR, it allows the current to flow through it.
This function can be compared to a switch; the SCR is used to control the discharge of the

capacitor in this system.

The advantage of using an SCR as an ele - ANGDE
ctronic switch is the fact that it has no mov-
ing contacts. Thercfore, unlike an ordinary
switch such as a contact breaker, the high
voltage produced by the system can be in-
creased without fear of a voltage reduction
cansed by arcing across the contact points. KATHODE

GATE

g ———

b. Capacitor
The capacitor is continually charged with
rectified current supplicd from the exciter
coil in the magneto as long as the enginc is
rotating, and discharges the accumulated cur-
rent when the thyristor {(SCR} is given the
signal to its gate from the signal coil attached

Thyristor(SCR)

Fig. 5-31

on the exciter coil.

¢. Signal coil, the electrical timing detector
The signal coil {comparable to contact
breaker as a timing detector) generates a small
voltage at every ignition timing and sends it
to the SCR gate as a timing signal. This causes
the SCR allow the capacitor to discharge its
accumulated.current, Fig. 532
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The small voltage generated in the signal coil is sent to the signal circuit and rectified to a
proper signal pulse before reaching the SCR gate.

3) Ignition timing
The ignition timing of the C.D.IL is detected clectrically by a coil in the magneto which has no
moving contact. Therefore, it is usually not necessary to adjust the ignition timing after the initial
sctting.
a. Inspecting ignition timing
(1) Remove the magneto cover
Note: Before removing the magneto cover, chain case cover must be removed.
(2) Connect the strobo light as illustrated here.
(3) Start the engine and keep the RPM at exactly 4,000 RPM.
(4) Check with the strobo light the timing mark on the flywheel is aligned with the static
mark on the case.
tf these marks are aligned at 4,000 RPM, the ignition timing is correctly adjusted to 23° be-
fore TDC, _ _ _ Timrg Light Tesier

s

Timing “ight

OFF
DCYZY

oFF@

DCEY

e
Baltary —5 -e
% 7
Fig. 5-35 Engine
Table 5-6
Standatd Piston Position Before TDC
Model}ignition o o o o o o ° o
iming 17 18 19 20 21 22 23 24 25°
7 2302' 0.064in 0.071in | 0.080in{ 0.088in 1 0.097in | 0.106in | 0.116in | 0.125in 0.136in

4000rpm |{1.62mm}|(L.81mm){{2.02mm)|(2.23mm}) (2.46mm)|(2.69mm}}{2.94mm}}(3.19mm }|(3.46mm)

23°% 0.074in | 0.083in | 0.092in| 0.102in | 0.132in | 0.123in | 0.134in | 0.145in | 0.158in

F5
4000rpm |(1.88mm)|(2.10mm)|(2.34mm)|(2.59mm)}(2.85mm}|(3.12mm )j({3.41mm} {3,70mm)|(4.01mm)

5- 22



b. Adjusting ignition timing
(13 Loosen the three magneto base -
ring screws B, Coand D by mserting a
screw driver through the hole in the
flywheel,

(34 Turn the magneto base by prying
notch ©A™ with a screw driver. Turn-
ing it counterclockwise retards ignition
timing and turning it clockwise ad-

vances the timing.

i3] Be sure to tighten the screws B, C
and 1) after adjusting,

(4] Recheck che timing with the strobe Fig. 5-36
light as illustrated in Fig. 536,

4} Ignition system adjustment
a. Flywheel magneto Magneto
Biue /White Red White
Sky-Blue Blue

Yellow/Green D‘—"""" {1} Black

Yellow

A lLighting coil
B (Charging coil

C ‘Exciter coil A B C D
D Signal coil

Fig. 5-37

The coils installed in the magneto should be
checked clectrically by measuring their resist-
ance values with a hand tester.

Note: When testing the resistance values
of the coils disconnect the wires from
the control unic, the rectifier and the

main switch,

Table 5-7 Resistance values of the coil Fig, 5-38
Coils (fc}ntlef:Ftcmll Standard resistance
of tester
Exciter Coil Red/White Black 2208+ 10%
Signal Coil Blue Black 750+ 10%
Charging Cail Blue/White Black 0.230+10%
Lighting Coil Yellow Black | 0.23Q+10%




b. Ignition coil

The ignition coil can be checked with a hand tester by connecting it to the terminals of each

of the windings, the primary winding and secondary winding.

Table 5-8 Resistance of the ignition coil

Coils Connection Standard resistance
of tester
Primary Coil Green/White |- Black 0.210+10%
Secondary Coil High vo]tage Black 1.802 + 10%
terminal

¢. Control unit {CDI)

The control unit must be checked with the special tester developed for the magneto type CD
ignition system. This section gives complete instructions for using the special CDI unit tester,
Follow the instructions {or inspecting the control unit of model F5 and F7.

Fig. 5-39

This tester is used to evaluate the quality of the ignition coll and CDIF unit that are manu-
factured exclusively for the model F5 and F7. Directions for operating the tester are as follows.

Test 1, the ignition coil
In testing the ignition coil, follow the di-
rections below in the order given.

{1) Insert power supply cord (K} into socket
(B} and connect to a 100V power supply.
Leave the switch (D) in “OFF™.

(2} Insert the metal socker cord accessory (H}
into the metal socker (A},

5 24

Fig, 5-40




(3)

{4}
(%)
(6)

insert the high voltage wable of the ignition coil into the terminal “E™ and the connector of
the ignition coil into the 2p connector of cord “H" covered with a red msulator.
Turn switch L7 to the COIL side.
Turn switch “D” to the ON, (Pilot lamp “G’ turns on}.
Press button “C™
When all the above steps are carried out, the spark should discharge across gap "M,

if there is no spark, the ignition coil is defective.

Test 2, the CDI Unit

In testing the CDI unit, follow the directions in the order given

(1}
(3}

(4
{5}

()

(1) and (2) as above,

Insert the 3p waterproof connector of the
coupler cord “H” Into the 3p waterproof
connector of the CDI unit.

Turn switch “L” to the UNIT side,

Turn switch “1’ to “ON” (Pilot lamp
“r will light).

Fig. 5-41

Press button “C”
When the above steps are carried out, pilot lamp “G™ should tight and the spark discharge in
the 3 needle gap should be strong. if there is no spark, the CD1 is defective and must be

replaced.

Test 3, Combined test of the ignition coil and the CDI unit.
Carry out this test in the order given below.

{n
(3)

{4)
(5)

(6)

{1} and {2}; same as in previous tests.

Conncct the 3p waterproof connector of
the coupler cord’s “H” {black) to the 3p
waterproof connector of the CDI unit.
Next, connect the 3p waterproof connector
of the CDI unit and the 3p waterproof con-
nector of the ignition coil. Insert the high
voltage cable of the ignition coil into high

voltage terminal “E”.

Turn switch *“L” to the UNI'T side.
Turn switch “D” to “ON” [Pilot lamp Fig. 5-42

“F will light).

Press button “C”

When all the above steps are carried out, pilot lamp *C” should light and the spark should
discharge in the gap “M” indicating both the ignition coil and the CDI unit are good.

If there is no spark, one of the two is bad and they must be tested separately.



7. Voltage requiator

The clectricity which is generated in the magneto increases as the rotating speed of the cngine,
and the charging current which flows into the barttery increases accordingly. Therefore, il it
is supplied directly, the battery will over¢harge. In order to avoid such trouble, the voltage must to
limited to a certain value. This is the work of the voltage regulator. There are two types of voltage
regulators. One is a contact points type regulator (constant-voltage relay}, the other is a no-contact
type regulator (silicon voltage regulator or SVR).

1} SVR
The F5 voltage regalator is a kind of controlling rectifier where properties of a semiconductor

called a silicon controlled rectifier are adopted.
A semiconductor is an intermediate material between an insolater and a conductor. One which
conducts only when a signal is sent to it is called an SCR. When an SCE is employed as a voltage

regulator. there are no moving parts and it lasts almost indefinitely.

a. SVR operations
(1) The voltage regulator in the model F5 is called a silicon voltage regulator (SVR} and
works to keep the terminal voltages of the magneto charging coil within the limits

{7V + 0.5V}, Wiring diagrams are shown in Figs. 5 —43 to 5-46.

ZS Rectifier
1
[
O
Main switch
ke
———— SVR
— A C
-_Battery o
Tnr 77T : T7
Fig, 5-43

When the rotating speed of the Flywheel increases to the point where the voltage at “A” ex-
ceeds 7V £ 0.5V, a signal is sent from “B” to the SCR and opens the gate in SCR which allows
the current from “C” to ttow down to ground “D’" until the voliage drops below 7V £ 0.5V,
When the vo!tagc drops below 7V + 0.5V, the Sigrlzﬂ from “B” stops, and the voltage begins to
increase. This procedure is repeated to maintain the magneto terminal voltage at a constant value,
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(4)

(5}

SVR internal structure and wiring

Fig. 5-  shows the internal wiring.

The operation of each part is shown
below.

ZD (Zener diode}

In usual commutators, i.e. diodes, se-
lenium, etc., the current flows only in the
normal {positive) direction, However, in
the Z.D, it also flows in the reverse direc-.
tion when the voltage which exceeds a
certain value is applied in the reverse
direction (B).

SCR {(Silicon controlled rectifier)

No usual rectification is performed unless

the required signal is given to the gate from

outside in the direction of the arrow which Normal Ty
-

Excess current
———

is shown in the symbol.

In other words, when a certain signal is
given to the gate, the gate allows current Fig, 5-44
flow from the anode to the cathode in the

direction of the arrow.

Operation

When the battery is fully charged, the battery voltage is likely to go up'to 7V. At this time,
if the AC generator is still charging the.battery the terminal voltage at A might naturally
cxceed 7V. Therefore, current passes through resistor {R1) and through the Zener diode,
sending a signal to the gate. When the SCR receives the signal, it opens the gate and sends
the generator output to the ground to prevent the battery from overcharging. 1f any, large
current flows towards S through the Z.D., the diode would be damaged, so R2 is provided to
keep this current to a minimum.

Rectitier
AN

magneio

Main switch

Fig, 5b-45
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Resistance of this current path is small compared with that including the thermic wire and
more current flows to the lamps making them brighter. At the same time, this current through
the points magnetizes the coil and pulls the spring panel against the force of the shrinking ther-
mic wire, keeping the point closed for a time. When the power of shrinking tliermic wire over-
comes themaguetic attraction of the coll, the points open and the cyde starts again. Thus the
lanvp flickers on and off or actually, they vary between bright and dark. When the trans-
mission is in the neutral position, the neutral lamp is also turned on and off.

(2) F Serics

Figure 5-51 shows the construction of the turn signal relay used on the F6, F3 and F5.
When the turn signal lamp switch is turned on, a current flows from the positive terminal to
the electromagnetic thermic plate through the points, and to the negative terminal through
the steel spring, and the turn signal lamps begin to light. The thermic-plate, heated and ex-
panded, actuates the spring to open the points, as shown in Fig. (B}, so that the current is
interrupted and the Jamp is turned off. When current stops flowing through the thermic plate,
it begins to shrink and is pushed by the spring force, closing the points, as shown in Fig. (A).
The expansion and shrinkage arc repeated and the turn signal lamps flicker on and off.

The time of the switching cycle can be adjusted with an adjusting plate.

b. Remarks on turn signal
The flash cycle of the turn signal relay depends J —
partially on the size of the balbs employed. So if
bulbs of different wattage are used, the frequency
of the switching action becomes irregular.
The standard bulb must be used at all times.

Gdraleg plae

‘ | lesutatar

1 7

4) Horn o @
Current to power the horn is supplied by rectified (A)
alternator current and the battery. Horm operation is
controlled by a grounding button on the dimmer © Fig, 5§

switch body.

Principles of Operation

When the horn button is pressed, current passes
through the terminal, coil and contact points to the
grounded horn switch. As current passes through the
coil, the core becomes magnetized and pulls the

Contact ass’
P Y

armature. At an adjusted point, the edge of the

armature trips the contact points, cutting off the ” Adjusting nut

flow of current. The diaphragm spring then returns Case
the armature to its rest position and at the same time 'I'..._._...C()il
the contact points are closed, completing the circuit A

.o . ' - Point ="} i..-Core
again. This process repeats rapidly. The striking of the =
armature against the end of the core produces the T Armatare
sound, and the disc resonator amplifies it. v " Core

Spring / I. . .. Diaphragm
Cover/ \'Rcsonatr.:r
fig. 5-52
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D) dPArk piug
a. Standard spark plug
(Refer to Service Manual Appendix-I)

Table 5-9
GAL-A G385-A 76
Model GA2-A G3TR-A G31M-A B1L.-A _ L7 F5
GATR F& F81M
Standard Champion
NGK B-7HZ| NGX B-8HC | NGK B-8HN | NGK B-6H [ NGK B-9HC NGK B-10H-15
spark plug L-19V

b. Spark plug
The standard spark plugs fitted to the Kawasaki single cylinder two stroke engines are the
NGK Spark Plugs.
There is little to be gained by experimenting with various brands of plugs as the type fitted to the
engine is best suited to its needs.
There is, however, consideration to be made regarding the heat range series of the plug.
Spark plugs arc designed in several “Heat Ranges™.
“Heat Range” refers to the ability of spark plugs to absorb and dissipate heat.
Spark plugs with long insalator noses retain heat cnough to burn off il and combustion deposits
under light scrvice conditions. Spark plugs with short insulator noses will transfer heat rapidly

and prevent pre-ignition and detonation under scvere service conditions.

{1} Change of spark plug heat valuc
"B—6H B--7H B—8HC
(for high specd}

{for low specd)
Overhcated ¢ ndition.

Inside of plug dirty,

sooty or witk.

(2) Setting spark plug gap
Riding wears the electrode and consequent-
ly changes the phlg gap, which therefore is'to
be adjusted to 0.024 to 0.027 in (0.6 to 0.7
mm} after the plug is washed.

(3) Installation
Before installing the plug to the cylinder
head, clean off dust and oil around the region
where connection is to be made.
Be sure to use a gasket for installing the plug

to prevcnt COII’]PI‘CSSiUH lL‘F.l]\'E].gCS.

Fig, 5-54



c. Spark plug cap

(1) Construction
The caonventional plug cap uses a screw {A) to sccurce the high voltage cord, while the Model

GA2 employs a new noise suppression device (B}, which requires a structural change as
illustrated in Fig.; 5-55 , with the high voltage cord screwed into the screw (C).

(2) Removal and instailation
Remove the plug cap from the high voltage cord by gripping the cord at an end ot the plug

cap and by turning the plug cap to the left.
Install the plug cap by driving in.

Note: When removing the plug cap from the spark plug, taking care not to apply too
much force as the high voltage cable might be pulled apart, too.

6) Battery
(Refer to Service Manual Appendix-IT)

Table 510
Specific gravity
Model T'ype Manufacturer | Voltage | 10-hour rating | At full [ At lower
capacity charge | limit charge
GAl1-A
GAZ-A 6N4-2A-3 | FURUKAWA 6v 4AH
(G385-A
G3TR-A
Fe ON4-2A-5 | FURUKAWA 6V 4AH
F7
1.280 1,220
G4TR
F8 ON2-2A-5 | FURUKAWA Hv 2AH
F3
B1L-A 12N12-3B YUASA | 12v 12AH
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