


To: Technical personnel of every SUZUKI service shop 
This SERVICE MANUAL provides all information necessary for servicing the SUZUKI four­
wheel vehicle with a tarp top, Model LJ50, and its panel-van version, Model LJ50V. The vehicle 
is viewed as composed of three divisions-engine, chassis and electrical equipment-from the 
standpoint of servicing and maintenance. Each is described, and for each are set forth the 
checking, inspecting and overhauling instructions, together with pertinent advices and sugges­
tions designed to improve the efficiency of servicing work. 
The engine for powering these models, LJ50 and LJ50V, is a three-cylinder, water-cooled, two­
stroke-cycle unit equipped with an intake reed valve for developing greater low-speed torque. It 
is built to include those basic design features that have earned high prestige for SUZUKI en­
gines. Durable and sturdy, it is capable of high performance whether the car is used as an on­
the-road or an oH-the-road vehicle. 
For enabling each user to derive maximum benefit from his LJ50 or LJ50V car, we as manufac­
turer heavily depend on you-the person who directly comes into contact with the user and 
looks after his car from time to time-as a vital link between us and users. With this notion as 
the premise, this MANUAL has been prepared. It is hoped that you will find this MANUAL easy 
to read and consult for your work on the LJ50 and LJ50V cars. 
Models LJ50 and LJ50V may undergo some design changes in the future. If you find some of the 
contents of this MANUAL being at variance with the car in your care, it is because the changes 
have been effected. In such a case , please do not hesitate to enquire us . Each change is covered 
in our technical bulletin; you will be referred to the bulletins or will receive information direct­
ly from us. 

July, 1974. 

SUZUKI MOTOR COMPANY, LIMITED 

International Service Department 
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i-I. Exterior View 

1. LJ50 

Fig. 1-1 

2. LJ50V 

Fig. 1-2 
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1-2. Dimensions 

1. LJ50 
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2. LJ50V 
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1-3. Specifications 

______________ Models 
LJ50 LJ50VI tern ______________ 

r-------------------------~~+_----------------------~-----------------------.--

Dimension 
Overall length 

Overall width 

Overall heigh t 

Wheel base 

Ground clearance 

Cargo deck space L x W x H 

Weight 

Weight 

Seating capacity 

Maximum pay load 

Weigh t distribu tion , front 

rear 

Curb weight 

Performance 

Climbing ability 

Turning radius 

Braking distance 

Engine 

Type 

Number of cylinder 

Bore x Stroke 

Piston displ acement 

Compression ratio 

Compression pressu re 

Maximum horse power 

Maximum torque 

Weight 

Dimensions 

LxW x H 

Numbe r of piston ring 

Inlet system 

Exhaust system 

Starting system 

I 

• 
Cooling System 

Type 

Radiator 

3,180 mm (125.2 in.) 

1,295mm( 5 1. 0 in.) 

1,710 mm ( 67.3 in.) 

1,930 mm ( 76.0 in. ) 

24 0 mm ( 9.4 in. ) 

930 x 1 ,205 x 1,04 0 mm 

(36 .61 x 4 7.44 x 40.94 in.) 

700 kg (1 ,543 lb) 


2 persons 


250 kg ( 5501b) 


4 35kg( 9571b) 


625 kg (1,375 lb) 


1,060 kg (2,3 3 2 lb) 


36.5° (tan e 0 .74) 

4.6 m (15 .1 ft) 

14 m (45 .9 ft) at 

50 kph (31 mph) 

3,025 mm (119.1 in.) 

1,295 mm ( 51.0 in .) 

1,660 mm ( 65.4 in.) 

1,930 mm ( 76.0 in.) 

210 mm ( 8. 3 in .) 

820 x 1,165 x 1,045 mm 

(32.28 x 4 5.86 x 41.14 in. ) 

730 kg (1 ,609 lb) 

2 persons 

200kg( 4401b) 

440kg( 9681b) 

600 kg (1,320 lb) 

1,040 kg (2 ,288 lb) 

34.3° (tan e 0.68) 

4.6 m (15.1 ft) 

14 m (45.9 ft) at 

50 kph (31 mph) 

~----------------------~----------------------4_--------------------_4 

2-stroke , water cooled 

Three 

6l.0 x 61.5 mm 

(2.40 x 2.42 in.) 

539 cc 

6.0 

7 kg/cm 2 (99.5 psi) 

at 1,000 rpm 

33 Hp at 5,500 rpm 

5.85 kg-m (41.6 lb-ft) 

at 3,500 rpm 

66 kg (1 45 lb) 

490 x 588 x 500 mm 

(19.29 x 23.15 x 19.69 in. ) 

Three 

Reed valve 

Piston valve 

Starter mtor 

Water cooled di.rect 

Corrugated fin and tube 

pressure 

2-stroke , water cooled 

Three 

61.0 x 61.5 mm 

(2.40 x 2.42 in . ) 

539 cc 

6.0 

7 kg/cm 2 (99.5 psi) 

at 1,000 rpm 

33 Hp at 5,500 rpm 

5.85 kg-m (41.6 lb-ft) 

at 3,500 rpm 

66 kg (145 lb) 

490 x 588 x 500 mm 

(19.29 x 23 . 15 x 19.69 in. ) 

Three 

Reed valve 

Piston valve 

Starter motor 

Water cooled direct 

Corrugated [in and tube 

pressure 
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II 

Item 
LJ50 LJ50Y 

Cooling System 

Water pump Centrifugal type, Centrifugal type, 

V-belt drive V-belt drive 

Thermostat Wax pellet element type Wax pellet element type 

Cooling solution capacity 

radiator 3.51tr 3 5 Itr 

(7.40/6.21 US/Imp. pt) (7.40/6.21 US/Imp. pt) 

Reserve tank 0.61tr 0.6 ltr 

(1.27/1.07 US/Imp. pt) (1.27/1.07 US/Imp. pt) 

Ignition System 

Ignition timing 8° B.T.D.C. below 8° B.T.D.C. below 

1,000 rpm. 1,000 rpm. 

Spark plug NGK B-7HS, NGK B-7HS, 

NIPPON DENSO W22FS NIPPON DENSO W22FS 

Spark plug thread size DxL 14 x 12.7 mm 14 x 12.7 mm 

(0.55 x 0.50 in.) (0.55 x 0.50 in.) 

Spark plug gap 0.7 mm (0.028 in.) 0.7 mm (0 .028 in.) 

Distribu tor point gap 0.4 mm (0.016 in.) 0.4 mm (0 .016 in.) 

Condenser capacity 0.15 pF 0.15 pF 

Fuel System 

Number & type of carburetor Single, YCI 30-25 Single, YCI 30-25 

Venture diameter 25 mm (0.98 in.) 25 mm (0.98 in. ) 

Air cleaner Wet polyurethane type Wet polyurethane type 

Fuel pump Diaphragm type Diaphragm type 

Fuel tank capacity 30ltr 30ltr 

(7.93/6.60 US/Imp. gal) (7.93/6 .60 US/Imp. gal) 

Lubrication System 

Engine lubrication CCI lubrication CCI lubrication 

Oil pump Plunger type Plunger type 

Engine oil tank capacity 3.4 Itr 3.4 ltr 

(7.18/6.04 US/Imp. pt) (7.18/6.04 US/Imp. pt) 

Transmission oil 1,000 cc 1,000 cc 

(2.12/1.76 US/Imp. pt) (2.12/l.76 US/ Imp. pt) 

Differential gear box oil 1,300 cc 1,3 00 cc 

(2.75/2.31 US/Imp. pt) (2.75/2.31 US/Imp. pt) 

Transfer gear box oil 900 cc 900 cc 

(1.90/1.60 US/Imp. pt) (1.90/1.60 US/Imp. pt) 

Electrical System 

Battery NS 40Z NS 40Z 

Battery capacity & voltage 35 AH, 12 Y 35 AH, 12 Y 

Starter Magnetic shift, 0.6 KW Magnetic shift, 0.6 KW 

Generator Alternator, 12 Y-35 A Alternator, 12 Y-35 A 

Head lamp 12 Y, 50/40 W 12 Y, 50/40 W 

Turn signal lamp 12Y,23W 12Y,23W 

EI 
P. 
'fa 
Sli 

B; 

Pc 

F\ 

Tl 

Tr 

Gt 

Gt 


'D 
Tr 
a. 

Cl 
0 , 
d1 

Fr 

OJ 
Tj 
FJi 
U. 

W 

Ti 
Ti; 

WI 

Sh 


Su 

St 
St 

St 
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Item 
LJ50 LJ50V 

Electrical System 

Parking lamp 12V,3.4W 12 V, 3.4 W 

Tail/brake lamp 12 V. 8/23 W 12 V, 8/23 W 

Side turn signal lamp 12 V, 6 W 12 V, 6 W 

License plate lamp 12V,10W 12 V, lOW 

Back up lamp 12 V, 10 W 12 V, 10 W 

Positioning lamp 12 V, 8 W 12 V, 8 W 

Main fuse 30 A 30 A 

Fuse box 10 A, 10 A, 15 A 10 A, 10 A, 15 A 

Transmission 

Transmission gear 4-speed forward, all 4-speed forward, all 

synchromesh, 1 reverse synchromesh, 1 reverse 

Gear shift control Floor Floor 

Gear ratio, low 3.835 (30/14 x 34/19) 3.835 (30/14 x 34/19) 

2nd 2.359 (29/22 x 34/19) 2.359 (29/22 x 34/19) 

I3rd 1.524 (23/27 x 34/19) 1.524 (23/27 x 34/19) 
I 

top 1.000 1.000 

reverse 4.026 (27/12 x 34/19) 4.026 (27/12 x 34/19) 

Transfer 

Transfer gear 2-speed with constantmesh 2-speed with constantmesh 

Gear ratio, low range 3.012 (32/22 x 29/14) 2.571 (32/21 x 27/16) 

high range 1. 714 (24/29 x 29/14) 1.563 (25/27 x 27/16) 

Clutch 

Clutch Dry, single disc Dry, single disc 

Clu tch facing size O.D. x LD. 180 x 124 mm 180 x 124 mm 

I (7.08 x 4.88 in.) (7 .08 x 4.88 in.) 
I Friction area 134 sq. cm (20.7 sq. in . ) 134 sq. cm (20.7 sq. in.) 

Diff eren tial 

Type Spiral bevel gear Spiral bevel gear 

Final ratio 4.875 (39/8) 4 .875 (39/8) 

Universal joint Cross joint Cross joint 

Wheel and Suspension 

Tire size 6.00 - 16 in., 4PR 5.60 - 15 in., 4PR 

Tire pressure, front 1.2 sq . cm (17 sq. in.) 1.2 sq . cm (17 sq. in.) 

rear 1.8 sq. cm (26 sq. in.) 1.8 sq. cm (26 sq. in.) 

Wheel rim size 4.50 E x 16 4.50 E x 15 

Shock absorber, front and rear Telescopic, double action Telescopic, double action 

Suspension, front and rear Semi-elliptic, leaf spring Semi-elliptic, leaf spring 

Steering System 

Steering gear box Ball screw nut Ball screw nut 

Steering ratio 15.58 15.58 

I 
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LJ50 LJ50V 
Item~ 

Cooling System 

Water pump 

Thermostat 

Cooling solution capacity 

radiator 

Reserve tank 

Ignition System 


Ignition timing 


Spark plug 

Spark plug thread size D x L 

Spark plug gap 

Distributor point gap 

Condenser capaci ty 

Fuel System 

Number & type of carburetor 

Venture diameter 

Air cleaner 

Fuel pump 

Fuel tank capacity 

Lubrication System 

Engine lubrica tion 

Oil pump 

Engine oil tank capacity 

Transmission oil 

Differen tial gear box oil 

Transfer gear box oil 

Electrical System 

Battery 

Battery capacity & voltage 

Starter 

Generator 

Head lamp 

Turn signal lamp 

Centrifugal type, 

V-belt drive 

Wax pellet element type 

3.51tr 


(7.40/6.21 US/Imp. pt) 


0.6 Itr 


(1.27/1.07 US/Imp. pt) 


8° B.T.D.C. below 

1,000 rpm. 

NGK B-7HS, 

NIPPON DENSO W22FS 

14 x 12.7mm 

(0.55 x 0.50 in. ) 

0.7 mm (0.028 in.) 

0.4 mm (0.016 in.) 

0.15 J..I.F 

Single, VCI 30-25 

25 mm (0.98 in .) 

Wet polyurethane type 

Diaphragm type 

30ltr 

(7.93/6 .60 US/Imp. gal) 

CCI lubrication 

Plunger type 

3.4 Itr 


(7.18/6.04 US/Imp. pt) 


1,000 cc 


(2.1 2/1.76 US/Imp. pt) 


1,300cc 


(2.75/2.31 US/Imp. pt) 


900 cc 


(1.90/1.60 US/Imp. pt) 


NS 40Z 

35 AH, 12 V 

Magnetic shift, 0.6 KW 

Alternator, 12 V-35 A 

12 V, 50/40 W 

1 2V,23W 

Centrifugal type, 


V-belt drive 


Wax pellet element type 


3 51tr 


(7.40/6 .21 US/Imp . pt) 


0 .61tr 


(1.27/1.07 US/Imp. pt) 


8° B.T .D.C. below 

1,000 rpm. 

NGK B-7HS, 

NIPPON DENSO W22FS 

14 x 12.7 mm 

(0.55 x 0.5 0 in.) 

0 .7 mm (0.028 in.) 

0.4 mm (0.0 16 in.) 

0.15 J..I.F 

Single, VCI 30-25 

25 mm (0 .98 in.) 

Wet polyurethane type 

Diaphragm type 

30ltr 

(7.93/6 .60 US/Imp. gal) 

CCI lubrication 

Plunger type 

3.4 It!" 


(7.18/6.04 US/Imp. pt) 


1,000 cc 


(2.12/1.76 US/Imp. pt) 


1,300 cc 


(2.75/2.31 US/ Imp. pt) 


900 cc 


(1. 90/1.60 US/Imp. pt) 

NS 40Z 

35AH,12V 

Magnetic shift, 0.6 KW 

Alternator, 12 V-35 A 

12 V, 50/40 W 

12V,23W 
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Item 

Electrical System 

Parking lamp 


Tail/brake lamp 


Side turn signal lamp 


License plate lamp 


Back up lamp 


Positioning lamp 


Main fuse 


Fuse box 


Transmission 

Transmission gear 

Gear shift control 

Gear ratio, 	 low 


2nd 


3rd 


top 


reverse 


r---' 

Transfer 

Transfer gear 


Gear ratio, low range 


high range 


Clutch 

Clutch 


Clutch facing size O.D. x LD. 


Friction area 


Differential 

Type 


Final ratio 


Universal joint 


Wheel and Suspension 

Tire size 


Tire pressure, front 


rear 

Wheel rim size 

Shock absorber, front and rear 

Suspension, fwnt and rear 

Steering System 

Steering gear box 


Steering ratio 


LJ50 

12V,3.4W 

12 V. 8/23 W 

12 V, 6 W 

12V,10W 

12V,10W 

12 V, 8 W 

30 A 

10 A, 10 A, 15 A 

4-speed forward, all 

synchromesh, 1 reverse 

Floor 

3 .835 (30/14 x 34/19) 

2.359 (29/22 x 34/19) 

1.524 (23/27 x 34/19) 

1.000 

4 .026 (27/12 x 34/19) 

2-speed with constantmesh 

3.012 (32/22 x 29/14) 

1.714 (24/29 x 29/14) 

Dry, single disc 

180 x 124 mm 

(7.08 x 4 .88 in.) 

134 sq. cm (20.7 sq . in.) 

Spiral bevel gear 

4.875 (39/8) 

Cross joint 

6.00 - 16 in ., 4PR 

1.2 sq . cm (17 sq. in.) 

1.8 sq. cm (26 sq. in.) 

4.50 E x 16 

Telescopic, double action 

Semi-elliptic, leaf spring 

Ball screw nut 

15.58 

LJ50V 

12V,3.4W 

12 V, 8/23 W 

12 V, 6 W 

12 V, lOW 

12 V, 10 W 

12 V, 8 W 

30 A 

10A,10A,15A 

4-speed forward, all 

synchromesh, 1 reverse 

Floor 

3.835 (30/14 x 34/19) 

2.359 (29/22 x 34/19) 

1.524 (23/27 x 34/19) 

1.000 

4.026 (27/12 x 34/19) 

2-speed with constantmesh 

2.571 (32/21 x 27/16) 
I1.563 (25/27 x 27/16) 

Dry, single disc 

180 x 124 mm 

(7.08 x 4.88 in. ) 

134 sq. cm (20.7 sq. in.) 

Spiral bevel gear 

4.875 (39/8) 

Cross joint 
.. 

5.60 - 15 in., 4PR 

1.2 sq. cm (17 sq. in . ) 

1.8 sq. cm (26 sq . in.) 

4.50 E x 15 
Telescopic, double action 

Semi-elliptic, leaf spring 

Ball screw nu t 

15.58 

http:12V,3.4W
http:12V,3.4W
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1' 1 
Item 

LJ50 LJ50V 

Steering System 

Steering angle, out 23° 30 ' 23° 30' 

in 27°3 0' 27° 30' 

Steering whee l diameter 370 mm (14.57 in.) 370 mm (14.57 in. ) 

Drive System 

Toe-in 

Camber angle 

Caster angle 

Trail 

King pin angle 

Front axle 

Rear axle 

r-­ -
Braking System 

Type 

Wheel brake, front 

rear 

Brake lining dimension L x W x T 

Brake diameter, front & rear 

Master cylinder 

Master cylinder d iamete r 

Parking brake 

1-4. G 

1. 	 Cle~ 

2. 	 Ast 
ner, 
the I 

3. 	 Whe 
Hav 

4. 	 80m 
bolt 

5. 	 Dor 
new 

6. 	 Rep 
imit 
that 
in tb 

7. 	 Som 
fron 
of WI 

8. 	 Ofte 
floor 

5 mm (0.19 in.) 
1° 

3°30' 

2 mm (0.08 in. ) 
9° 

Semi floating 

Semi floating 

4-wheel, hydraulic 

2 leading shoes 

Leading and trailing 

195 x35x4 mm 

(7 .6 8 x 1.38 x 0.16 in.) 

210 mm (8. 27 in.) 

Tandem 

19.0 mm (0.7 5 in. ) 

On propeller shaft, 

mechanical 

5 mm (0.19 in. ) 
1° 

3° 30' 

2 mm (0.08 in. ) 
9° 

Semi floating 

Semi floating 

4-wheel, hydraulic 

2 leading shoes 

Leading and trailing 

195 x3 5x4mm 

(7.68 x 1.38 x 0.16 in.) 

210 mm (8 .27 in.) 

Tandem 

19.0 mm (0.75 in.) 

On propeller shaft, 

mechanical 

NOTE : The specifications subject to change without notice. 9. 	 Wor) 
after 

10. 	 To g: 
shop 

11 . 	 Ead 
must 
spao 
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1-4. General Rules on Servicing Work 

1. 	 Clean each handtool before using it. Dirty handtools lead to sloppy work. 

2. 	 As the parts come off one after another in disassembling operation, set them aside in an orderly man­
ner , preferably in groups properly identified. Do not hesitate paper tags and marking ink to identify 
the sides or ends of each part whose position or orientation in place is specified . 

3. 	 When working on electrical parts in place , make sure they are not live with battery voltage . 
Have the positive terminal connection of the battery undone before starting to work . 

4. 	 Some securing bolts have " S" mark on the bolt head. This mark signifies a " high-strength " 
bolt. They are to be used on designated parts and tightened to specified torque values. 

5. 	 Do not re-use gaskets and "0" rings that have been removed in dismantling or disassembly. Use of 
new gaskets and "0" rings in reassembly will prove more economical in the long run. 

6. 	 Replacement parts procured from the market, not through the parts supply channel of SUZUKI, are 
imitation parts. Do not use them ; they may prevent the machine from giving the high performance 
that it is built to be capable of. Besides, use of imitation parts is likely to create hazardous conditions 
in the machine . 

7. 	 Some disassembly and reassembly steps are based on the use of special tools , which are available 
from SUZUKI. The special tools help you get the job done quickly and accurately , and ensure safety 
of working. 

8. 	 Often you have to jack up the front or rear end . Make it your habit to chock the wheels standing on the 
floor when you lift one end. Chocking or wedging wood blocks should be among regular shop tools. 

9. 	 Working on the machine lifted with a jack alone is a bad practice. Use the jack for lifting only , and , 
after jacking up , put a sturdy built-up stand or horse under the machine to rest the machine on it. 

10. To grease or oil the rotating or sliding surfaces of a part being installed in reassembly is a standard 
shop practice. Your judgment as to what lubricant to apply and how much is counted on. 

11. 	 Each oil seal being installed in reassembly must be handled carefully and the space inside its lip 
must be filled with grease-SUZUKI SUPER GREASE A. Give a liberal amount of grease to that 
space. 

- 13­
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2-1. Special Tools 

Ref. No. Part No. Description .­
I. 09900-09002 Shock driver set 

2. 09900-21602 Engine lubrication oil measuring tool 

3. 09900-25001 Pocket tester 

4. 09900-27002 Ignition timing tester 

5 . 09900-28103 Electro tester 

6. 09911-06710 Piston ring compression tool 
7. 09911-70120 Hexagon wrench, 6 mm 

8. 09913-16010 Carburetor fuel level gauge 

9. 09913-60910 Bearing puller 

10. 09913-75510 Differential rear ou ter race installer 

II. 09913-75520 Differential front ou ter race installer 

12. 09913-80111 Bearing installer 

13. 09913-85210 Bearing installer 

14. 09913-85230 Differential side bearing remover jig 

15. 09920-70111 Circlip remover (small-size) 

16. 09920-70120 Circlip remover (large-size) 

17. 09922-55130 Bearing installer 

18. 09922-55210 Front axle installer 

19. 09922-65122 Transfer input shaft puller 

20. 09922-66010 Rear axle remover 

2I. 09922-75220 Differential pre-load checking tool 

22. 09922-85811 Spring pin remover 

23. 09923-0511 0 Flywheel remover 

24. 09923-05120 Flywheel remover attachment 

25. 09923-36310 Clutch center guide 

26 . 09923-56310 Differential side bearing adjuster turner 

27. 09924-36310 Bevel pinion mounting dummy 

28. 09940-53110 Differential side bearing installer 

29. 09942-15510 Sliding hammer 

30. 09943-35511 Front drum remover 

- 16 ­
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Fig. 2-1 
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2-2. Use of Special Tools 

1. Shock driver set (09900-09002) 
To be used with a hammer for driving Phillips­
head screws. 

2. Engine lubrication oil measuring tool 
(09900-21602) 

It is often necessary to check the oil pump for dis­
charge performance. This tool is for use in check­
ing whether the pump is discharging at a proper 
rate or not. "Oil pump capacity or discharge 
rate " is specified for each model of machine; 
refer to the service manual. 

3. Pocket tester (09900-25001) 
This is a handy circuit tester capable of measur­
ing voltage, AC and DC, resistance and DC 
ampereage. 

4. Ignition timing tester (09900-27002) 
With this tester, you can more easily check the 
moment at which the contact point of the distribu­
tor begins to open- the moment of sparking. The 
tester tells you this moment by issuing a sound. 

.- 18 -­
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5. 	 Electro tester (09900-28103) 
For use in measuring voltage, current, resistance 
and condenser capacitance; for testing the con­
denser for sparking performance and also for 
checking the ignition timing, to mention but its 
major capabilities. This tester operates on lOOV, 
117V, 220V and 240V supply voltage. Highly re­

commendable where thorough-going testing of 
electrical equipment is planned. 

6. 	 Piston ring compression tool (09911-06710) 
For use in inserting the piston into the cylinder. 
Three of this tool are needed for a three-cylinder 
engine of this series because the three pistons go 
in at the same time. 

7. 	 Hexagon wrench, 6mm (09911-70120) 
For holding the alternator shaft when loosening 
the securing nut on alternator pulley. 

Fig . 2-7 

Fig. 2-8 

8. 	 Carburetor fuel level gauge (09913-16010) 
Attach this gauge to the carburetor float cham­
ber and idle the engine slowly to check fuel level 
in the chamber. 
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9. Bearing puller (09913­60910) 
Primarily for use in pu)ling transmission bear­
ings off shafts . Can be used on other bearings too . 

10. Differential rear outer race installer 
(09913-75510) 

11. Differential front outer race installer 
(09913-75520) 
For use in a press machine to press-fit the outer 
races. 

12. Bearing installer (09913-80111) 
For use with a press to press-fit bearings onto the 
bevel pinion . 

13. Bearing installer (09913-85210) 
For use in installing the rear shaft assembly of 
transfer output shaft in the transfer case. 

- 20 ­

Special tool 

Fig. 2-10 

Fig. 2-11 

Special tool 

V 
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Fig. 2-12 

Fig . 2-13 
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Fig. 2·14 

Fig. 2-16 

Fig. 2-17 

14. Differential side bearing remover (09913·85230) 
For use with the bearing puller in removing the 
differential side bearings . 

tool 

15. Circlip remover, small·size (09920·70111) 
16. Circlip remover, large·size (09920·70120) 

For installing and removing circlips used in the 
transmission and transfer gear box. 

tool 

17. Bearing installer (09922·55130) 

For use in removing transmission countershaft 

and installing countershaft bearings . 


tool 

18. 	 Front axle installer (09922·55210) 
This is a pulling tool for use in connecting the 
front axle to the steering knuckles . 



19. Transfer input shaft puller (09922-65122) 
For drawing out the transfer input shaft in 
transfer gear box disassembly. 

20. Rear axle remover (09922-66010) 
To be mounted on the axle for receiving blows 
from the sliding hammer. 

21. Differential pre-load checking tool (09922-75220) 
For use with a spring balance in checking drive 
pinion pre-load . Can be used to lock the joint yoke 
when loosening propeller-shaft cross jOint yoke 
nut. 

22. Spring pin remover (09922-85811) 
For use in pulling out the spring pins to permit re­
moval of gear shifting forks in the transmission 
and transfer gear box. 
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Fig. 2-18 

Special tool 

Fig. 2-19 

Special tool 

Fig. 2-21 
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Special tool 

23. 	 Flywheel r emover (09923·05110) 
24. 	 Flywheel r emover attachment (09923·05120) 

For use in removing the flywheel in such a way 
that the transmission input shaft will not damage 
its bearings and oil seals. Insert attachment (24) 
into crankshaft and remove the flywheel by using 
remover (23) . 

25. 	 Clutch center guide (0992:3·36310) 
For truing up the clutch disc to crankshaft just be· 
fore securing the clutch cover in place in clutch 
installation . Transmission input shaft will not 
enter into crankshaft unless the disc has been 
trued and centered. 

26. 	 Differential side bearing adjuster turner (09923· 
56310) 

For use in tightening and loosening the adjuster 
for each side bearing. To check and set the drive 
pinion·to·gear backlash , the adjusters must be 
run in or out. 

27. 	 Bevel pinion mounting dummy (09924·36310) 
It is by using this dummy that the amount (thick· 
ness ) of thrust washer necessary for correctly 
locating the pinion relative to the bevel gear can 
be determined. A must tool for installing the pin· 
ion in the carrier case at the time of rebuilding 
the differential. 

Fig. 2·22 

Fig. 2·23 

Fig. 2·24 
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28. Differential side bearing installer (09940-53110) 
For use in press-fitting the side bearings . 

29. Sliding hammer (09942-15510) 
30. Front drum remover (09943-35511) 

Mount this tool (30 ) on the drum and apply blows 
to the tool wi th the sliding hammer (29 ). 
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2-3. Service Materials 

The materials lis ted below, specially selected and supplied by the Parts Department of the Company, are 
for use in servicing Models LJ50 and LJ50V vehicles. Every SUZUKI distributor and dealer are required 
to carry a stock of these materials for ready availability to service shops in their territories. Their use 
adds to the durability and performance of the machine . 

,I Item 
, No . Part number Material Description and use 

~ 

'-'auf Special 2-cycle engine oil 
1 99000-21145 e job-proven to improve the . durability of SUZUKI engines . 

~~-. ..­ _..... 

CCI engine oil 

r~); 
~ .-. .. .... 

f/~ Additive to engine cooling for 
~OLDrr. improving cooling efficiency IM S ft 

2 99000-24120 1200 and for protection of wet walls 
.. ­... ..-.-.... against rus ting . 

• "1.. . ..... ........... , • • _ , 
~ 

GOLDEN CRUISER 1200 

0
3 99000-25010 ~ ~ ~, For lubricating oil seals , bearings 

.\,, ~. ~~. and bushes . 
....:: ~,,:.7· 
I 

~.'i',
./,1'''''' 

SUZUKI SUPER GREASE A 

-=­

~ 
~. f~il~!!~'t c G ~ Special grease intended for use 

4 99000-25030 .....;.""" 7. t*~ 

~ "' 1 on distributor gears.'."'" ....,,.,,,;"'" ~ 

II ~If 
~ OI S~S suzu~' }1""---_. 

SUZUKI SUPER GREASE C 

I 
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Item 
Part number Material Description and use 

No. 

Liquid gasket 
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3-1. Description 3-2. 
The engine is a water-cooled, in-line three cylinders, two-stroke-cycle unit with a maximum horsepower The 

the 4rating of 33 HP at 5,500 rpm. It is equipped with a reed valve for admitting the fuel-air mixture. Its con­
struction is simple; its design places emphasis on high drive performance for low and intermediate cruis­
ing speed ranges-the ranges in which the machine in off-the-road duty will be driven and also for improve 
durability and steady-drive reliability of the machine in high-speed on-the-road cruising condition. 

Fig. 3-1 

- 28 ­



3-2. Engine Services Not Requiring Engine Removal 
horsepower The types of service listed below for the parts and components indicated alongside can be performed with 
ure. Its con­ the engine left in place. 
ediate cruis­
for improve 
.on. 

Part or component Nature of service 

1. Spark plugs Replacement or inspection 
2. Cylinder head Replacement or inspection 
3. Cylinder Replacement or inspection 
4. Pistons Replacement or inspection 
5. Piston rings Replacement or inspection 
6. Piston pins Replacement or inspection 
7. Piston pin bearings Replacement or inspection 
8. Oil pump Replacement or control cable adjustment 
9. Oil pipes Replacement 

to. Reed valve Replacement or inspection 
11. Distributor Timing adjustment, contact point inspection, point 

adjustment or replacement 
12. Distributor gear Replacement or inspection 
13. Cooling fan Replacement 
14. Pulleys Replacement 
15. Fan belt Replacement, inspection or tension adjustment 
16. Water pump Replacement 
17. Distributor housing Replacement, inspection or greasing of oil pump worm 

shaft and worm gear 
18. Generator Replacement or inspection 
19. Carburetor Replacement, inspection or adjustment 
20. Starter motor Replacement or inspection 

- 29 ­



3-3. Dismounting the Engine 

l. 	 Disconnect battery cable from the positive terminal of the battery. 
2. 	 Loosen water drain plugs on radiator and cylinders, and thoroughly drain the engine cooling system. 

(Refer to the section "ENGINE COOLING SYSTEM.") 
3. 	 Disconnect two water pipes between radiator and engine. 
4. 	 Remove the bolts securing radiator, and take down the radiator from the body, complete with the 

shroud. 
5. 	 Disconnect water pipe between radiator reservoir tank and radiator. Undo the connection at the ra­

diator . 
6. 	 Disconnect air cleaner from carburetor, and take down the cleaner. 
7. 	 Disconnect electrical wires from generator , starter motor and distributor. 
8. 	 Disconnect air vent pipe from distributor cap. 
9. 	 Detach starter motor from crankcase, and remove the motor. 

10. 	 Remove air cleaner mounting bracket from crankcase. 
11. 	 Disconnect throttle cable , choke cable and fuel pipe from carburetor. 
12. 	 Disconnect heater hose from inlet manifold and heater valve. 
13. 	 Disconnect oil pump control cable from control lever. 
14. 	 Disconnect vacuum hose from fuel pump. 
15. 	 Disconnect oil inlet pipe from oil pump. 
16. 	 Disconnect warm air hose from exhaust manifold. 
17. 	 Remove the nuts securing exhaust pipe to exhaust manifold , and detach the pipe from exhaust mani­

fold by pushing the pipe down. 
18. 	 Disconnect clutch cable from engine mounting and clutch lever. 
19. 	 Remove the 6 nuts securing transmission case to crankcase. 
20. 	 Undo the engine mounting by removing bolts, right and left, thereby making the engine free to come 

off. 
2l. 	 Detach crankcase from transmission case by pulling the engine assembly forward , and take out the 

engine. 

. a TE: 
Engine installation is to be effected by reversing the foregoing sequence of steps. When bringing the 
engine in toward transmission case . be sure to aim the input shaft bearing and oil seal (in the engine) 
to the input shaft of the transmission, so as not to damage the bearing and oil seal. The input shaft 
will make a smooth entry if you have this shaft slightly angled up from its normal direction. 

3-4. Engi 

1. Remov 

2. Remove 

3. 	 Remove 

4. 	 Disconnt 
manifold 
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1. 

3-4. Engine Disassembly 

1. 	 Remove exhaust manifold from cylinder. 

2. 	 Remove clutch cover and plate . 

3. 	 Remove generator and its stay. 

4. 	 Disconnect and remove carburetor from inlet 
manifold. 
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Reml5. Remove cooling fan from its hub, and take off 9. 
" V" belt. 

Fig. 3-6 

6. Remove water pump pulley from the pump . 
10. Rem(l 

Fig. 3-7 

7. Remove water pipe between water pump and in­ 11. 
let manifold. 

Fig. 3-8 

8. Remove cooling fan hub and crankshaft pulley 12. 
from crankshaft. When loosening the nut secur­
ing the fan hub, lock the crankshaft by inserting 
a rod into a hole provided in the flywheel. 

Fig. 3-9 
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9. Remove water pump from cylinder. 

10. Remove distributor from distributor case. 

11. Disconnect oil pipes from oil pump, and take the 
pump out of crankcase. 

12. Disconnect oil outlet pipe from cylinder . 

- 33 -

Fig. 3-10 

Fig. 3-12 

Fig. 3-13 



13. 	 Remove flywheel from crankshaft. When loosen­
ing the nut securing the flywheel , be sure to lock 
the crankshaft by inserting a rod into a hole pro­
vided in the flywheel. Use of a two-piece special 
tool is involved in this step: 

Flywheel remover (09923-05110) 

Flywheel remover attachment (09923-05120) 


14. 	 Remove cylinder head from cylinder. 

NOTE: 

Loosen cylinder head bolts sequentially and even­

ly by moving the wrench around from one bolt to 

another in the descending order of numbers en­

graved on cylinder head . 


Fig . 3-14 

15. 	 Remove cylinder from crankcase. Be sure to loos­
en the securing nuts a little at a time, moving 
your wrench across to relieve the securing pres­
sure evenly. 

16. Remove piston rings from piston. 

Fig. 3-17 

Fig. 3-15 

Fig. 3-16 

17. Tak 
rno 

18. Rem 
take 

19. 

20. 
out 
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17. Take out circlips retaining the piston pin , and re­
move pin from piston. 

18. 	 Remove inlet manifold from crankcase, and then 
take out reed valve. 

NOTE: 

There are 3 nuts on the bottom side of inlet mani­

fold secured to crankcase. These nuts and others 

are to be loosened evenly by moving your wrench 

from one nut to another across the joint. 


19. 	 Disconnect oil outlet pipe on crankshaft side, re­
moving it from crankcase. 

20. Remove the two keys from crankshaft and take 
out distributor case from crankcase. 

Fig. 3-21 

- 35 ­



21. 	 Remove engine mounting members from crank­
case. 

22. 	 Remove the boIts fastening together the two 
crankcase halves, and take out crankshaft. To fa ­
cilitate the separation, a bar in the shape of a 
plain screwdriver may be inserted into between 
fins to pry off the two halves. 

NOTE: 

Do not insert the prying tool into between the 

two mating faces or these faces may suffer nicks. 

As in other joints , the bolts mentioned above are 

to be loosened sequentially and evenly. 


its 

z. 
(1) 

1. 

(l) 

(2) 

Fig. 3-22 

F ig . 3-23 
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Cylinder gasketed 
flatness limit 

0.03 mm (0.0012 in.) 

Repair limit 0.15 mm (0.0059 in.) 

3 4 5 

Fig. 3-24 

Fig. 3-25 

Fig. 3-26 

I- ­
Repair limit 

-I- 0.15 mm 
(0.0059 in.) 
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Fig. 3-27 

(2) 	 Cleaning 
Clean the cylinder head, decarboning its combus­
tion chamber surfaces and removing scales from 
its water jackets. 

2. 	 Cylinder 

(1) 	 Checking the gasketed surface for flatness 
As in the case of the cylinder head, check this sur­
face for flatness with a straightedge and a feeler 
gauge at each of the 6 positions indicated in the 
photo. 
If any of the gauge readings taken exceeds 0.03 
mm (0.0012 in.), repair the surface by lapping it 
on a surface plate , first with No. 200 sandpaper 
and finishing it off with No. 400 sandpaper. Re­
place the cylinder if this surface is so much 
warped as would require removal of 0.15 mm 
(0.0059 in.) or more surface stock. 

Cylinder gasket surface 0.03 mm 
flatness limit (0.0012 in.) 

3-5. Maintenance Services 

1. 	 Cylinder head 

(1) 	 Checking the gasketed surface for flatness 

Use a straightedge and a feeler gauge to check 
the surface for flatness. Take gauge readings in 
the usual manner at each of the 6 straightedge po­
sitions indica ted in the photo. If any reading ex­
ceeds 0.03 mm (0.0012 in.), repair the surface by 
lapping it on a surface plate with No. 200 sand­
paper. Finish lap is to be made with No. 400 sand­
paper. 
If the gasketed surface is found so much warped 
that 0.15 mm (0.0059 in.) or more of surface stock 
must be removed in the above manner to correct 
it satisfactorily, then replace the cylinder head. 
This is because excessive grinding of this surface 
affects "compression ratio" to result in poor en­
gine performance . 



(2) 	 Checking the bore for wear 
Using a cylinder gauge, take readings on bore dia­
meter at the 8 places indicated. Compute the di­
fference between maximum reading and mini­
mum reading ; the difference represents the 
amount of bore wear. If the wear happens to be 
equal to or greater than the limit indicated be­
low, rebore the cylinder to the next oversize and 
replace the existing piston by an oversize piston 
and its oversize rings . 

Cylinder bore wear 
0.05 mm (0.002 in.)

limit 

(3) 	 Cleaning 
Decarbon the exhaust port and gas passage, as 
shown. Carbon deposits in this part of the engine 
affects engine performance adversely and must 
therefore be removed whenever opportunity per­
mits to do so. 

3. 	 Piston 

(1) 	 Checking the piston clearance 
When installing a replacement piston or reboring 
the cylinder for an oversize piston, take accurate 
measurements on the bore and also on the pistl)n 
to be used , and check to be sure that a proper 
bore-to-piston clearance is available. An exces" 
sive clearance may result in abnormal run­
ning noise; too small a clearance may cause the 
piston to get seized. 
Read the diameter of the piston in the direction 
at right angles to the 3xis of the piston pin and at 
a point 38 mm 0.49 in.) above the skirt bottom. 
From this reading, subtract the minimum bore 
reading ; the difference is the available clear­

Fig. 3-28 

Fig. 3-29 

38 mm (1.49 in.) 

Fig. 3-30 

(2) Inspecti 
VisualJ 
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ance. 
Instead of the cylinder gauge and micrometer, a 
feeler gauge may be used to check the bore-to-pis­
ton clearance , as shown. In this case, the piston 
must be inserted into the bore from the bottom 
end of the cylindei" and the clearance checked at 
the portion , stated above , of the skirt. 

Standard piston 
clearance 
in the bore 

70 ­ 80}1 (microns) 
(0.00275 - 0.00315 in.) 
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soon fail. r 



lnder gauge 

38 mm (1.49 in.) 

(2) Inspection 
Visually examine the surfaces of each piston for 

scratch marks , signs of burns 01' seizing ten, 
dency ; and see if the rings free from any sticking 
in the groove. Minor scratch marks can be and 
should be removed by grinding. If the piston is 
badly grooved , replace it. 
Where excessive " blowby" is complained of or is 

'suspected , check to be sure the piston rings are in 
sound condition and a proper bore-to-piston clear­
ance is available. Poor piston lubrication can be 
the cause of excessive "blowby, " which is due, 
in most cases , to a defective lubrication system. 

4. Piston rings 

Apart from other signs of a defective piston ring, an 
excessively large end gap of a ring means that the 
ring has served long enough and needs to be replaced. 
Continued use of such a ring will impede the full out­
put power delivery of the engine. Determine whether 
the rings removed in disassembly must be replaced or 
not by referring to the following data: 

Pis tOil rillg elld gap data 


Origillal 0.3 mm (0.012 ill.)
T 
Limit I 0.7 mm (0.027 ill.) 

5. Pis ton pin 

A needle roller bearing is used in the small end of the 
connecting rod. After disassembly , check for bearing 
rattle by tentatively building up an assembly of pis­
ton, piston pin and connecting rod , with the bearing 
installed in the small end . and by pulling the piston up 
and down while holding the connecting rod firmly. If 
any rattle is felt, replace worn parts . 
There must be no sensible play or rattle when the as­
sembly is tested as above . If an assembly exhibiting a 
play or rattle is re-used , the needle roller bearing will 
soon fail. resulting in a failure of the engine . 

Fig. 3-32 

Feeler gauge 

Fig. 3-33 

Fig. 3-34 
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6. 	 Cranksbaft 

(1) 	 Checking the big end play 
This play is to be checked in terms of swaying or 
rocking movement which the big end will exhibit 
when pushed and pulled by hand in axial direc­
tion , as shown in Fig. 3-35. With the square rule 
held, as shown, measure the amount of sway of 
the small end. If the sway or rocking movement 
is greater than the limit indicated below, the 
crankshaft, connecting rod or bearing must be re­
placed . Chattering noise coming from inside the 
engine is often due to a rattling condition of the 
big end. 

Maximum permissible sway 
5 mm (0.2 in.)

of small end 

(2) 	 Crankshaft alignment check 
Take a crankshaft deflection reading by rigging 
up the crankshaft as shown with the dial indica­
tor spindle pointing squarely against the refer­
ence part of the shaft. Replace the crankshaft if 
it is found to deflect as much as the limit stated 
below: 

Maximum permissible 
0.05 mm (0.002 in.) 

crankshaft deflection 

(3) 	 Bearing inspection 
Check each crankshaft bearing by rotating and 
spinning it around the shaft to see if it has any rat­
tle or makes grating noise and, if it does or other­
wise exhibits evidence of malcondition, replaCE: 
it. 

7. Reed valve 


The reed valve is for preventing the air-fuel mixture 

from "blowing back " particularly when the engine is 

running in its low speed range. It is an important func ­

tional part of the engine. Whenever the reed valve as­

sembly is removed, make sure that each reed is capa­

ble of smooth seating and unseating movements and 

that it eats with full face contact. 


Fig. 3-35 

Fig. 3-36 

Fig. 3-37 

reed' valves 

Fig. 3-38 
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3-6. Engine Reassembly 

1. 	 Tightening torque data 

Fastening part Tightening torq ue 

kg-c m lb -ft 

Cy linder head bolt 400 ~ 500 28.9 ~ 3 6. 1 

Cylinder nut 18 0 ~ 240 13.0 ~ 17. 3 

Flywh eel nut 1,300 ~ 1,500 94. 0 ~ 108. 3 

Crankcase bait ( 10 mm dia. ) 250 ~ 300 18.0 ~ 21. 7 

Crallil case bait (8 mm dia.) 15 0 ~ 2 00 10. 8 ~ 14.5 

Crankshaft pulley 800 ~ 900 5 7.S ~ 65.0 

Oil pump union bait 35~ 45 2.6 ~ 3.2 

2. 	 Crankcase 

(1) 	 Clean the mating faces of the upper and lower 
crankcase halves, removing gummy matters 
from these faces and washing the crankcase with 
cleaning fluid. Before joining the crankcase 
halves, apply the liquid gasket (99000-33010 ) uni­
formly to the mating face of the upper half . 

Fig . 3-39 

(2) 	 Check to be sure the three oil passages for supply­
ing lubricating oil to the crankshaft bearing are 
clear. 

(3) 	 Be sure to install the crankshaft bearing locating 
ring and two crankcase dowels. 

3-37 

3. 	 Crankshaft 
(1 ) Before positioning the crankshaft in place , fill up 

the circular space between oil seal lips with SU­
ZUKI SUPER GREASE A, and fill the clutch­
side pocket of the input shaft needle roller bear­
ing with SUZUKI SUPER GREASE C, making 
this pocket 60% full . 

reed-valves 

Grease 

3-38 	 Fig. 3-41 

Fig. 3-40 



(2) After positioning the crankcase, fit the bearing lo­ 6. 
cating dowel to the recess provided in the crank­ (1)
case. Be sure to insert the oil seal guide plate into 

the groove cut out in the crankcase. 


(3) Before installing the crankshaft, give a liberal 
amount of eel oil to the crankshaft bearings and (2) 
big end bearings. Instead of eel oil, a high-grade 

two-cycle engine oil may be used . 


4. Pistons 
Be sure to position each piston in such a way that the 
arrow mark provided on the piston head points toward 
the exhaust side. 

Exhaust side 

Fig. 3-44 

5. Piston rings 
(1) Top, or first , ring is of keystone type ; 2nd and 3rd 

rings are of flat type. Each ring has a letter mark­
ing on its side, " IRN" for first ring and " RN " for 
2nd and 3rd rings . The rings are to be positioned 
in their respective grooves in such a way that the 
letter marking comes on the top side. 

(2) 	 The expander ring comes into the second groove 
to back up the 2nd ring. The expander is used to 
eliminate the possibility of the piston making ab­
normal noise . 

8. R 
The 
coming 
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Fig. 3-45 



xhaust side 

I---- Top ring 

- 2nd ring 

"- 3rd ring 

6. 	 Cylinder 

(1) 	 Before pntting the cylinder over the pistons in 
place , oil the piston and piston rings to facilitate 
the entry of piston into the cylinder. 

(2) 	 Use the three-piece special tool (piston ring 
compression tool) is mandatory in admitting the 
piston into the cylinder. 

Piston ring compression tool (09911-06710) 

7. 	 Cylinder head 

Be sure to tighten the cylinder head securing bolts se­
quentially in the ascending order of numbers. 

8. 	 Reed valve 

The reed valve takes its position with its valve stopper 
coming on the crankshaft side. 

- 43 -­

Fig. 3-46 

Fig. 3-47 

Fig. 3-48 

Fig. 3-49 



9. Inlet manifold 

When tightening the securing nuts , be sure to tighten 
the nuts a little at a time and sequentially, so as to 
equalize the pressure of fastening the manifold flange 
to the crankcase. 

Clutch 

Fig. 3-50 

13. 

Use 
and 
This 
the 

10, Di tributor case 

Before installing the distributor case, fill its grease 
space with Sl ZUKJ SUPER GREASE C, making the 
space 80'/;, full. 

Suzu ki super 

grease C 

Fig . 3-51 

ll. Oil pipe 


Be careful not to strain the oil pipe hen making up its 


connection on t.he crankshaft side. The pipe as in­

stalled must be in r elaxed condition . 


Fig. 3-52 

12, F lywheel 

Before starting to tighten the flywheel nut, insert a 
proper rod into a hole provided in the fl ywheel to lock 
the crankshaft. 
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15. Crankshaft pulley and cooling fan hub 
The pulley comes on the inner side, and the embossed 
portion of the cooling fan hub too comes on the inner 
side 

16. Cooling fan 
The cooling fan has the letter " F" engraved on it. The 
fan is in correct position when this face with the letter 
"F" come on the outer (forward) side. 
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Fig. 3-55 

Fig. 3-56 

Fig. 3-57 

o 

Suzuki super 

grease C 

13. Clutch plate and cover 
Use the clutch center guide to install the clutch plate 
and cover . 
This tool is to be inserted into the crankshaft to center 
the clutch disc; the clutch cover is to be secured in 
place with the clutch disc so centered. 

Clutch center guide (09923-36:310) 

14. Water pump p lIey 

Be sure to position the pulley as shwon. This pulley 
comes on the side where it faces the water pump. 



17. Carburetor net 3-7. 
This net , located at the entrance of the inlet manifold , 
is for facilitating the entry of the air-fuel mixture . It 
takes its position as guided by the recess provided in 
the inlet manifold , into which its stopper fits. When in­
stalling the carburetor, make sure that this net is pro­
perly positioned on the manifold. 

18. Tbermo unit 
When installing the thermo unit in the cylinder, be 
sure to position the unit in such a way that its air bleed 
valve comes on the top side. 

Fig. 3-59 



3-58 

3-59 

3-7. Engine Lubrication 
The oil pump lifts oil contained in the oil tank and delivers pressurized oil through its four independent dis­

charge ports . From three of these ports , oil reaches crankshaft bearings and connecting rod big ends 

through respective paths. From the last discharge port , the oil divides into three paths leading to the re­

spective pistons and lubricates their sliding clearances in the cylinders . Thus , each running part receives 


a fresh supply of lubricating oil. 

The pump is driven from and runs with the engine crankshaft and the rate of oil discharge is indirectly con­

trolled by the accelerator pedal through the oil pump control lever . This lever is mechanically linked to 

the accelerator pedal. The overall effect of this arrangement is that the pump delivers oil at a rate propor­

tional to engine load , so that each running part receivers no more and no less oil than is needed by it under 

varying running conditions of the engine. 


Check valve 

Fig. 3-60 
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~-- Sub-plunger 

._­

1. Oil pump construction 

Referring to Fig. 3-61 showing the construction of the oil pump , note that the pump plunger is meshed with 

the worm gear . For each 22 rotations of worm gear, the plunger makes only one complete rotation ; the 

gear ratio is 22 to 1. 


The peripheral part of the plunger bottom is characterized to function as a cam. By this cam surface, the 

plunger is capable of vertical and rotary movements as guided by the control lever shaft. 

This plunger is called the main plunger to distinguish it from two other plungers associated with it. One is 

the differential plunger directly linked with the main plunger . The other is the sub-plunger, which is insert­

ed into the differential plunger. By spring force, the sub-p,lunger is urged upward whereas the main and dif­

ferential plungers are both urged downward. 


The differntial plunger has two inlet ports at its middle part and two outlet ports, one at its top and one at 

its bottom end . Corresponding to these ports , the oil pump body has two inlet holes at its middle section 

and a total of 4 discharge holes above and below the two inlet holes . When the differential plunger makes 

one rotation and one cycle of up-and-down movement at the same time, a volume change takes place. Dur­

ing this composite movement, the inlet holes and outlet holes of the pump body meet their corresponding 

ports provided in the differential plunger to perform oil suction and discharge, respectively . " Volume 

change," mentioned above, reverse to the volume of the oil chamber. 

Moving the control lever increases or decreases the vertical strokes of the differential plunger, depending 

on the direction of lever movement, to increase or decrease the rate of oil discharge. 


Differential plunger 

Plunger 

- Control lever 

Fig. 3-61 
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Z. 	 Oil pump operating principles 

(l) 	Oil delivery from discharge ports 0, and 0, 
As the differential plunger goes down, oil chamber (C) draws in oil through suction hole (1 or 4) 

which is communicated to the pump suction port (1). The path of this oil flow extends through the top 
portion of the plunger. The plunger then rises while rotating . As this occurs , the sub-plunger reduces 
the oil-filled volume of oil chamber (C ) in a manner resembling the action of a plunger pump. When 
the differential plunger has turned a half rotation , the discharge hole (2 or 3) meets the oil pump dis­
charge hole to allow the oil to be discharged from discharge port (0, or 0,). 

(2) 	 Oil delivery from discharge ports 03 and O. 
As the differential plunger goes down , oil chamber (D ) draws in oil through suction hole (4 ) provided 
in the differential plunger; the oil comes from t,he pump suction port (l) as in the preceding case 
(delivery from ports 0, and 0,) . The suction developing in chamber (0 ) is due to the difference in dia­
meter between main plunger and differential plunger. Next, the plunger rises while rotating, causing 
the volume of chamber (0 ) to-contract, thus forcing the oil out (when the differential plunger has 
turned a half rotation ) through the discharge holes (5 and 6) of differential plunger and delivering it 
out from discharge ports (03 and 04). 

Fig. 3-62 
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3. Oil pump services 

The oil pump has a dual function of pumping and metering the oil in small but precisely measured quanti­
ties . As such, the pump is a precision-machined device , whose overhaul demands a high degree of skill and 
also special equipment. For this reason , it is strongly advised not to attempt to overhaul this pump in your 
shop. Two services are expected of you ; one is the verification of the discharge rate by means of a special 
measuring tool. and also the adjustment of the oil pump rod for setting the discharge rate. 

(1) How to check the discharge rate 

Start up the engine and bring it up to normal oper­

ating temperature . With the engine fully warmed 

up. proceed as follows: 

(a ) Intall the 	measuring instrument on the inlet 


side of the oil pump. 


(b) 	 Run the engine at 1,000 rpm. 

(c) 	 Pull up the oil pump lever all the way and 


start reading the instrument indication. 


(d ) 	 After exactly two minutes of operation, 


check the amount of oil reduction. If the re­

Fig . 3-63 

duction is noted to be between 3.2 cc and 3.9 


cc , it means that the pump is set properly 


and its discharge rate is normal. 


Engine lubrication oil measuring tool (09900­
21602) 


(2) 	 Method of adjustment 
Have the accelerator pedal released . Adjust the 
oil pump control cable so that the clearance be­
tween the control lever and the stopper pin be­
comes zero. 

Fig. 3-64 
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4. CARBURETOR 
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4-5. Disassembly ... .. ............. .. .. .. . .... . . .. ... ... .. .. .. . 55 
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4-1. Description 

The carburetor is of the downdraft Solex type, complete with an accelerating pump and. a manually con­

trolled choke valve. Its construction is such that there is no difficulty of inspecting, servicing and adjust­

ing its various parts . 

A special inner vent scheme incorporated in the float chamber admits outside air into the chamber with­

out letting out the fuel vapor , and effectively curbs down the tendency of the air-fuel mixture from becom­

ing overrich when the filter element in the air cleaner is becoming clogged with dust. 


1. Float 5 . Slow air jet 
2. Idle adjusting screw 6 . Power jet 
3. Slow jet 7. Throttle adjusting stop screw 
4 . Main air jet 8. Main jet 

Fig. 4-1 
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4-2. Carburetor Specifications 

Jtem Specification 

Venturi diameter 
Main jet 
Main air jet 
Slow jet 

Slow air jet 

Idle adjusting screw 
Power jet 

Needle valve diameter 
Accelerating pump discharge rate 

4-3. Carburetor Operation 
I. Float chamber 

Fuel being pressure-fed from the fuel pump is admit­
ted into the float chamber by the action of the needle 
valve actuated by its float. The float and needle valve 
operate in such a way as to maintain a constant fuel 
level within the chamber. 

2. Slow system 

From the float chamber , fuel flows to the main fuel 
path through the main jet. It then branches off upward 
from the main path and undergoes a metering action 
as it flows through the slow jet. The metered fuel 
mixes with the air that has been metered by the slow 
air jet. The mixture is sprayed out into the air horn 
from two ports-bypass port and idle port-located 
near the throttle valve . 
When the engine is idling, the mixture spray occurs 
mainly at the idle port. The rate of this spray is adjust­
able: the adjusting means is the idle adjusting screw. 
Running in the adjusting screw makes the mixture 
lean, and vice versa. 

25 mm 

# 127 

# 110 

# 48 
# 120 
1-1/4 rotations backed off 

#80 
1.5 mm 

I 

0.5 ~ 0.7 cc per cycle 
I 

I 

Fig. 4-2 

l_ i;"',\ '" 
Idle anjusting By-pass 
screw 


Fig. 4-3 


- 53 ­



:3. Main circuit 

Fuel reaching the main jet comes from the float 
chamber. This jet meters out the f.uel and passes it to­
ward the emulsion tube located in the airhorn (main 
bore) . In the emulsion tube . the fuel becomes " emulsi­
fied " by the air being forwarded from the main air 
jet , which meters this air. The mixture of fuel and air 
is sprayed out from the nozzle of the emulsion tube. 
When the engine is running in its high speed range, the 
air-fuel mixture is produced by the above circuit. 
Both the slow circuit and the main circuit operate 
when the engine is runnig with an intermediate speed. 

4. Accelerating eircuit 

Without the accelerat.ing circuit, the engine would not 
pick up speed fast enough; its response to the throttle 
pedal would be sluggish. This is because air as well as 
gasoline has a mass and takes some time to acquire a 
velocity. Thus. depressing the pedal abruptly would 
neither increase the air-fuel mixture nor enrich the 
mixture right away. 
This situation is altered by the presence of the acceler­
ating pump in the circuit. The operating lever for this 
pump is linked to the throttle lever. As you depress 
the accelerator pedal. making the throttle valve more 
than 50 to 60°,{, full open. the operating lever pushes 
down the pump piston to force the fuel in the pump 
chamber out through the outlet check valve. Because 
of the pressure, the inlet check valve closes when this 
occurs. The forced-out fuel is then sprayed out from 
the accelerating injector nozzle into the main bore. 
This series of events takes place rapidly to enable 
the engine to pick up speed in quick response to the ac­
celerator pedal movement for acceleration; and the 
response is particularly sharp for acceleration from 
the idling engine speed or a low-speed cruising condi­
tion. After the injection of a slug of fuel in this man­
ner. the outlet check valve closes and the inlet check 
valve opens. when the pedal is released even slightly 
upon attaining the desired speed; and then fuel flows 
into the pump chamber from the float chamber as the 
piston recedes . 
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4-4. Carburetor Removal 

1. 	 Remove the air cleaner from its mounting stay. 
2. 	 Disconnect the throttle cable and starter cable from carburetor . 
3. 	 Loosen the screw on oil pump control cable clamp, and disconnect this cable from carburetor . 
4. 	 Disconnect fuel pipe from carburetor . 
5. 	 Remove the two nuts securing carburetor in place , and take off carburetor. 

4-5. Disassembly 

1. 	 Pull off the split pin (upper ) from the adjusting 

rod for accelerating pump and throttle valve . 


Fig. 4-6 

2. Remove the bolt securing the cable guide to car­
buretor body . 

Fig. 4-7 

3. 	 Remove the five screws securing the choke 
chamber , and take off this chamber. 
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4. 	 Unscrew each jet with a plain screwdriver , and 
remove it from carburetor . 

Fig. 4-9 

5. 	 Remove the injector spring bolt for accelerating 
pump, and take out the injector spring and steel 
ball. Be careful not to misplace the spring and Acceleration injector ball 

ball . 

/ flitf'ltftrmml 

Fig. 4-10 

6. Remove float pin and take out the float. 

4. Fuel 

If the fuel 

It is by this 
valve. 

Fig. 4-11 



4-6. Carburetor Services 

I. Inspecting the jets 

Inspect ea('h jet for evidence of clogging ; and wash it 
with gasoline , drying it by blowing with compressed 
air. A jet approaching clogged condition shows up as 
poor engine operation in low-speed range (if the slow 
jet is in such a condition) or in high-speed range and in 
acceleration (if the main air jet or main jet is in such 
a ('ondition) . 

2. Inspecting the needle valve 

~·ig. 4-13 shows the needle valve in seated condition 
and also in a magnified view. The valve is actuated by 
Ihe float. and unseats itself when the fuel level falls in 
the chamber , thereby admitting fuel through the 
small clearance be tween its conical face and the seat. 
Any tendency of the float chamber to spill out fuel due 
to flooding or a chattering condition of the needle 
valve bespeaks advanced wear of the seating face or 
some foreign matters stuck to the seat or valve face. 
With these connections in mind. examine the needle 
valve closely and. as necessary. wash it clean. Make 
sure that the valve is capable of moving up and down 
smoothly. 

:l. Checking the fJoat chamber fuel level 

Rig up the specia I measuring tool on the floa t cham­
ber. as shown in F ig. 4-14 , and run the engine at 
about 800 rpm to see if the float and needle valve main­
tains the fuel surface at 24 mm (refer to Fig. 4-14). 

Fuel level gauge (09913-16010) 

Prescribeci fuel lelJe l 24 mm (0.94 in.) I 

4. Fuel level adjustment on the float chamber 

If the fuel level checked is off the prescribed 24 mm, 
remove the tloa t and bend its adjusting tongue upward 
(to lower the level) or downward (to raise the level). 
It is by this tongue that the float actuates the needle 
valve. 

Fig. 4-12 

Fig. 4-13 

Fig. 4-14 

Fuel level adjusting tongue 

F ig. 4-15 



a. Inspecting the choke valve and throttle valve 


Turn the choke valve into fully closed position in the 

carburetor removed from the engine , and see if there 

is any visible clearance around the valve disc in the 

bore. The valve must be replaced if any clearance is 

noted . 

Check the adjustment of the linkage between choke 

valve and throttle valve by moving the former into ful­

ly closed position . As you do so , the throttle valve 

should move to a partially open position , forming an 

angle of about 17° with respect to the axis or longitu­

dinal centerline of the main bore; if not , that is, if the 

angle is larger or smaller than this value, correct it by 

bending the rod. This adjustment is important for se­

curing stable "fast idle " condition. 


6. Idling adjustment 


The throttle stop screw is the means of setting the en­

gine idling speed. which should be between 750 rpm 

and 850 rpm. This screw is to be adjusted when the en­

gine is hot. The procedure is as follows: Start up the 

engine and bring it up to normal operating tempera­

ture , which shows up as 80 °C (176°F) of engine cool­

ant: and position the screw by running it in or out to 

make the engine idle at a speed within the range stat ­

ed above . 

The setting of the idle adjusting screw is specified. 

With this screw set as specified , the carburetor will 

produce a proper air-fuel mixture for engine idling. 


Fig. 4-16 
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5-1. Air cleaner 

I. Description 

The filtering element of the air cleaner is of wet type, polyurethane in material; it is high in dust trapping 

efficiency and is washable. 

Where the machine is equipped with an optional car heater , the air cleaner case is complete with a selec· 

tor lever for use in cutting in the supply of warm air from the area around the engine exhaust manifold. 

When this lever is in " Winter" position , the war:m air flows into the carburetor, thereby preventing frost 

formation in the carburetor. This feature is to be utilized when the machine is operated in freezing 

weather. 


1. Air cleaner element 

2. Warm air hose 

3. Warm air cover 

2 



,n dust trapping 

Ite with a selec­
haust manifold. 
Jreventing frost 
Ited in freezing 

Z. 	 Air cleaner removal 

(1) 	 Remove the three nuts securing the air cleaner to its stay. 
(2) 	 Loosen the screw on the band fastening the warm air hose to the air cleaner case , and pull the hose 

end off the case. 
(3) 	 Loosen the band shaft on the connection between carburetor and air cleaner . 

3. 	 Air cleaner removal 

(1) 	 Remove the wing nut holding down the air 
cleaner cap. Remove the three clips and take off 
the cap. 

(2) Release the filter element from its holder , and 
take out the element. 

4. 	 Air cleaner services Fig . 5-3 
(1) 	 Filter element 

ElementInspect the element for evidence of clogging. If it 
is found dirty, wash it clean in gasoline contained 
in a properly sized vessel ; after washing, thor­
oughly squeeze off gasoline; apply CCI oil or a 
high-grade two-cycle engine oil of SAE 30 to the 
element; and wring the element lighly to make 
the element wet with oil. 
A clogged element obstructs the flow of intake 
air, and this condition shows up as excessive ex­
haust smoke, poor fuel consumption and some 
loss of engine output power. The filter element, 
therefore , should be periodically inspected for Fig. 5-4 
cleanliness , washed clean or replaced as neces­
sary. The following washing and replacement in­
tervals should be observed: 

2,500 kmI Washing interual 
(1 ,500 miles) 

20,000 km
Replacement interual 

(12,000 miles) 

- 61 ­



(2) 	 Use of the selector lever 
A mispositioned selector lever can cause the car­
buretor to get "iced" in freezing weather or the 
engine to overheat in hot weather. This lever is to 
be positioned according to the atmospheric tem­
perature, i.e., in WINTER position when the out­
side temperature is 20 C (68 F) or below, or in 
SUMMER position when the outside temperature 
is above 20'C (68 F). 

Warm-air selector leuer position 

I Atmospheric temperature Leuer position 

20° C (68° F) or below WINTER 

- ° ° SUlYIMER 
I 

Aboue 20 C (68 F) 

Fig. 5-5 
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5-2. Fuel Pump 

1. Description 

An automatic diaphragm pump is used as the fuel pump for sending fuel to the float chamber. One side of 
the diaphragm is communicated to the internal space of the crankcase through a hose, so that the cyclic 
change in interIlal pressure of the crankcase actuates the diaphragm to pump fuel by valve action. 
As the pressure inside the crankcase becomes negative, the diaphragm experiences a pull and moves in 
the direction of pull. When this happens , the inlet valve opens to admit fuel into the suction chamber. Con­
versely, as the crankcase pressure goes positive , the diaphragm experiences a push and moves accord­
ingly. causing the inlet valve to close and the outlet valve to open, thereby letting out the fuel from the dis­
charge chamber. 
The pressure at which the fuel is discharged by the pump is limited to a predetermined level by the action 
of the pressure adjusting valve . If the discharge pressure rises above the predetermined level, this valve 
relieves the excess pressure by bleeding the fuel back to the suction chamber. 

Pressure 
adjusting valve 

I 
Inlet valve 

Fuel pump specifications ___c_ ,----'­_ __ 

Discharge p ressure O. 2 ~ 0. 3 flg/c m 2 

Suction capacity 200 mm Hg 

Discharge capacity 
1. 3 litres minimum per 
minute at 7.0 00 engine rpm. 

Diaplh ragm 

Fig. 5-6 

2. Removal 

(1) Disconnect from the pump the fuel inlet pipe , outlet pipe and vacuum pipe. 
(2) Remove the two nuts securing the pump in place, and take out the pump . 

3. Fuel pump disassembly 

(I) Before separating the upper half from the lower 
half of the fuel pump body, be sure to scribe a 
match mark across the seam , as shown in Fig. 5­
7. This step is absolutely necessary because there 
is not provided any angularly locating means in 
the fit between the two halves. If the two are mis­
matched in reassembly , the fuel pipes will not tie 
in with the pump body. 

- 63 ­



(2) If the pump is noted to have been lacking fuel 
de),ivery . examine the diaphragm for any pinhole, 
check the inlet and outlet valves for seating ac­
tion , and inspect the pressure adjusting valve for 
smoothness of piston movement. Make sure the 
diaphragm is free from any sign of rupture, and 
see to it that both inlet and outlet valves seat per­
fectly . Make sure no foreign matters are present 
within the pressure adjusting valve. 
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(2) 	 Remove the screws fastening together the two 
halves of pump body , upper and lower , and separ­
ate the two. 

(3 ) 	 From the pump body, take out diaphragm and 
springs . 

(4 ) 	 Remove the pressure adjusting valve plug, and 
take out spring and piston. 

4. 	 Services 

(I) 	 Visually inspect the pump for signs of air being 
drawn in and of fuel leaking out. Check to be sure 
the joint between the upper half and the lower 
half of pump body is tight. 

Fig. 5-8 

Fig. 5-9 

Pressu re adj usti ng 

p art 

~ 

a 

Fig. 5-10 
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Pressure adjusting 

5. 	 Important points on reassembly 

(I) 	 Be careful not to install the inlet and outlet 
valves in wrong position. Position each valve as 
guided by the direction of fuel flow . 

(2) 	 When fitting the diaphragm to the pump body, 
bear in mind that the two sides of diaphragm 
must be discriminated : fitting the diaphragm the 
other way around will result in poor fuel pump­
ing. 

(3) 	 Be sure to refer to the match mark (which was 
scribed at the time of disassembly ) when mating 
the lower half to the upper half of pump body to 
restore the combination to the original angular 
position. 

) 
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5-3. Fuel Filter 

1. Description 

Fuel enters the filter through its inlet hole and , after 
passing through the filtering element , comes out of its 
outlet hole communicated to the fuel pump. The fuel 
filter is not meant to be disassembled. It is of car­
tridge type , consisting of a filtering element in a plas­
tic case. 

2. Services and installation 

(1) As has been stated , this filter does not permit dis­
assembly . The filter is to be periodically re­
placed. It is one of the expendable items. 

Fuel filter replacement 
interval 

40,000 km 
(25, 000 miles) 

(2) The position the fuel filter takes in place is shown 
in Fig. 5-16. When installing the filter , be sure to 
bring to the top side its end face carrying "s" 
mark . 

- 66 ­

\ Element 

Inlet 

Fig. 5-15 

Outlet 

Inlet 

Fig. 5-16 



g.5-15 

llet 

Outlet 

~ig. 5-16 


6. ENGINE COO LING SYSTEM 

6-\. Description .............................................. 68 


6-2. Cooling Water Circuit .................... . ................. 69 


6-3. Reilloval . ................ . ... ... ... .. ... . ......... ... ... 70 


6-4.. Functional Description of Important Components ................ 71 


6-5. Cooling System Services ... ..................... ... ......... 75 


6-6. Important Point on Cooling System Installation ................. 77 


- 67 ­



6-1. Description 

The engine is cooled by cooling water set in forced recirculation through the jackets formed in the engine 
body and through the radiator . For the water pump, a high-capacity centrifugal pump is used. For the ra­
diator, a tube-and-fin type , large in heat dissipating capacity , is used . 
The thermostat is of wax pellet type , accurately responsive to temperature changes and durable in con­
struction. It maintains the coolant temperature within a narrow range during operation. 
The vehicle with an optional heater is equipped with a heating circuit and a hot water circuit associated 
with the inlet manifold. With the heater valve opened, warm water flows in the following path, which is 
separate from and independent of the regular engine cooling circuit: 

Radiator 

Radiator inlet J'lose 

Cooling fan 

I 
v belt 

Radiator cap 

Carburetor 

" Water pump 

Water thermostat 

, Air-bleeder-valve 

Radiator outlet hose 
Car hearer 

Fig. 6-1 
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6-2. Cooling Water Circuit 

When the coolant is cold, the thermostat valve remains closed. Under this condition, the coolant recircu­

lates in a closed loop comprising the water pump, water jackets in the engine proper and bypass passage, 

there being no water flow through the radia tor. 

The thermostat valve begins to open at 82°C (179°F) of rising coolant temperature and reaches its full 

open position at 95°C (203 °F). During the intermediate condition, the coolant flow through the bypass pas­

sage decreases while the rate of coolant recirculation through the radiator increases. For further coolant 

temperature rise above 95°C (203°F), the entire coolant flow is through the radiator, water pump, engine 

and thermostatic valve, there being no flow in the bypass passage. 


Radiator Pypass Thermostat 

/ 

= = = 
f 

Fig. 6-2 
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6-3. Removal 

1. Coolant Draining 

(1) 	 Loosen the drain plug on the radiator to empty 
the radiator . 

(2) 	 The drain plug for the water jackets of the engine 
is located below the exhaust manifold . To change 
the coolant , or to drain the water jackets for 
some reason , loosen this plug too . 

Fig. 6-3 

2. Cooling water pipes 

To remove the coolant pipes , loosen the screw on each 
pipe clip and pull the pipe end off. In the machines 
equipped with the heater, the heater valve is to be left 
in open (slackened) position . 

3. Radiator 

Remove the bolts securing the radiator, and take 
down the radiator from the body, complete with the 
shroud. 
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4. Cooling fan 

Remove the bolts securing the cooling fan to the hub, 
and take out the fan. 

5. Water pump 

Remove the water pump pulley , and remove the 
mounting bolts and nuts on the pump. Remove the 
water pump from the cylinder. 

6-4. Functional Description of 
Important Components 
1. Water reservoir tank 

This tank is so located and so associated with the ra­
diator that it receives the excess portion of coolant 
which would otherwise spill out by ·overflowing. The 
excess is due to the expansion of the coolant upon tem­
perature rise. When the coolant cools down, its volume 
contracts, and the water in the tank returns to the 
radiator. 

2. Thermostat 

The temperature-sensitive material in the thermostat 
is a wax pellet. The wax is hermetically contained in 
the case, and expands and contracts according as the 
coolant temperature rises and falls. When it expands, 
the case pushes down the valve to unseat it , that is , 
open the valve. 
If the valve is noted to remain closed when the coolant 
temperature rises , it is most likely that the wax case 
is ruptured. In the top portion of the thermostat , an 
air bleed valve is provided; this valve vents out the 
gas or air that has accumulated in the coolant circuit. 

Fig. 6-8 

Fig. 6-9 

Thermostat 

Thermostat operational specifications 

Temperature at which valve 
82° C (179° F) 

begins tv open 

Temperature at which valve 9SoC (203° F) 
becomes full open 

Valve lift 8 mm (0. 3 1 in.) Fig. 6-10 
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5. Engine coolant 

Fig. 6-13 

The long-term reliability and cooling capacity of the engine cooling system depends much on the quality of 
the cooling water used. "Hard water," if used as coolant , will foul up the cooling circuit by scale forma­
tion , for such water is high in silicate and mineral contents. Scales are poor heat conductors. Use of water 
high in acid concentration is just as bad ; such water promotes rusting. For similar reasons, river water, 
well water, not to mention of sea water , are not fit as engine cooling water. 
Tap water available from city water supply is the best available water for the cooling system. Distilled 
water is ideal but is often a luxury in most cases. For protection of the cooling circuit, it is recommended 
that GOLDEN CRUISER 1200 (which is included as a regular item in the supply of materials from SUZU­
KI) be added to the cooling water in an proportion determined by the lowest atmospheric temperature ex­
pected . 
Each new LJ50 (and LJ50V) machine is shipped from the factory with its cooling circuit filled with a 30% 
solution of GOLDEN CRUISER 1200 ; this solution does not freeze until -15°C(5*F) is reached. 
Many brands of ANTI-FREEZE compounds are sold in the market. In no case , allow two different brands 
to get mixed in the cooling circuit of the engine. 
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3. Radiator filler cap 

The radiator filler cap has two built-in valves and , by 
these valves, it allows the internal pressure of the cool­
ant circuit to rise to a certain level slightly above that 
of the atmosphere . 
One of the built-in valves is an adjusting valve ; the 
other is a negative-pressure valve. 
The adjusting valve opens only when the internal pres­
sure rises 0.9kg/ cm". This means that the coolant's boi­
ling temperature is substantially above 100 ' C (212 ' F ) 
and that, under normal running condition, the coolant 
does not boil. Boiling develops vapor bubbles in the 
coolant and therefore lowers the heat capacity of the 
coolant. This condition is avoided by pressurization. 
When the coolant cools after the shutting down of the 
engine following a sustained run, the internal pres­
sure will drop. If the pressure should be allowed to 
keep on falling , the coolant pipes and even the radia­
tor might collapse under the atmosperic pressure, but 
this is avoided by the action of the negative-pressure 

valve. This valve opens when a pressure drop begins 
to take place , and by opening, it admits atmospheric 
pressure into the coolant circuit. 
The filler cap has its face marked " 0.9", meaning that 
its pressure adjusting valve opens at 0.9 kg/ cm' . 

4. Water pump 

The water pump is of centrifugal vane type . Its bear­
ing is of totally sealed type. High-durability seals are 
used in the pump. Because of this feature, the pump is 
not to be disassembled for servicing . 

Radiator cap 

Operating pressure adjusting valve 

Fig. 6-11 

Radiator cap 

Operating vacuum valve 


Fig . 6-12 
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(1) Effects of using GOLDEN CRUISER 1200 '" Anti­
freeze and Summer Coolant" 
The coolant with GOLDEN CRUISER 1200 pre­
sents the following desirable effects: 

Il~(a) 	 Its freezing temperature is much lower and 
QOLDFl1depends on the concentration of GOLDEN C~UtS ~ 

12'00CRUISER 1200. It is an anti-freeze coolant. 
... .--.,...,. .;.>(b) 	 It does not corrode the metal surfaces of the 


cooling ciruit. It is an anti-corrosion coolant. 
 . ~ 
~" ... ........ 1·-­

(c) 	 It does not develop foam or bubbles . It is a 
foam-inhibited coolant. 	 --­

(d) 	 It stands long usage. The renewal interval is Fig. 6-14 

much longer. 


(2) 	 How to proportion GOLDEN CRUISER 1200 to cooling water 
GOLDEN CRUISER 1200 is a mu'lti-purpose anti-freeze compound. Its solution as engine coolant can 
be kept in service as long as two years in a single stretch, regardless of changes of season . A 30'k solu­
tion is recommended for regions and areas free from freeze-up. 
To prepare an anti-freeze coolant by using this compound (GOLDEN CRUISER 1200), proportion coo­
ling water and the compound according to the following chart , in which the proportions are indicated 
for seven levels of tempera ture as the lowest expected temperature levels: 

Lowest temp. expec ted 
°c - 9 - 12 - 15 - 20 - 24 - 29 ·· 36 
o f 16 10 5 - 4 - 11 - 20 - 33 

GOLDEN CRU1SER 
concentration 

% 20 25 30 35 4 0 45 50 

itr. 0.82/ 
3.28 

1.02/ 
2.98 

1.23/ 
2.87 

1. 44/ 
2.66 

1.64/ 
2.46 

1.85/ 
2.25 

2. 05/ 
2.05 

Ratio of compound to 
cooling wa Ie r 

US pt. 1. 73/ 
6.94 

2.15/ 
6.52 

2.60/ 
6.07 

3.04/ 
5. 63 

.'3. 47/ 
5. 20 

3.90/ 
4.77 

4. 34/ 
4.34 

Imp.pt. 1.44/ 
5. 84 

1.80/ 
5.48 

2.1 8/ 
5.10 

2.55/ 
4. 7.'3 

2 .91 / 
4. 3 7 

3. '28/ 
4.00 

3.6L1/ 
3.64 

NOTE: 

To be on the safer side , aim at a temperature 5°C (-15°F) below the lowest expected temperature. 

If the lowest expected temperature is -20 cC (-4 "F ), you should take the mixing ratio for -25'C 

(-1:3' F) , for which the recommended concentration is 40%. 

Remember , the radiator capacity is 4.1 litres (8.67 UP pt. or 7.28 Imp. pt. ), which includes the reser­

voir tank capacity of 0.6 litre 0.27 US pt. or 1.07 Imp.) 


led with a 30% 

' fferent brands 	
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6. water temperature gauge 

The water temperature guage constitutes a system consisting of an indicator mounted in the instrument 

panel, an engine unit or sensor of thermistor type , and a regulator for passing a constant current which 

the thermistor sensor permits to flow. 

The three components are connected as shown in the circuit diagram below: 


Water temperature meter 

n

I : 

, 

/1"
" I 

~LI-

C H 
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\I 
I 
I 
I 
I 
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Water temperature gauge 

Fig. 6-15 

The indicator is of bimetal type; its bimetal element is wrapped with a heater coil, and becomes heated 

by the current flowing in this coil. By deflecting, the bimetal element actuates the indicating hand, mak­

ing the hand to move along the temperature scale. 

The magnitude of the current is determined by the state of the thermistor in the engine unit installed on 

the cylinder head . A thermistor is a semiconductor resistive element whose ohmic resistance decreases 

as its temperature rises; its resistance has a negative temperature coefficient . When the coolant tempera· 

ture rises , the thermistor offers a decreasing resistance, so that the current flowing in the circuit in­

creases, thereby deflecting the indicating hand wider in the indicator . 

The regulator is a means of maintaining a constant current in the circuit for each ohmic reistance state of 

the thermistor, and does so function under the varying voltage condi tion of the battery. 
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To adjust the belt for proper tension , loosen the 3 bolts 

securing the generator in place , and displace it in 

place to slacken or tension the belt. 

A loose belt, or a belt tending to break off or otherwise 

defective, is often the cause of engine overheating. Be­

cause of the importance of this belt, it is strongly re­

commended that the belt be replaced at regular inter­

vals even when the belt appears sound in condition . 


Replacement interval Two years 
(recommended) 

3. Radiator 

If the water side of the radiator is found to be exces­
sively rusted or covered with scales, clean it by flush­
ing with the radiator cleaner compound. This flushing 
should be carried out at regular intervals because 
scale or rust formation advances with time even 
where a recommended type of coolant is used . Periodi­
cal flushing wiiI prove more economical. 
Inspect the radiator core and straighten the flattened 
or bent fins , if any . Clean the core, removing road 
grimes and trashes. 
Excessive rust or scale formation lowers the cooling 
efficiency. Flattened or bent fins obstruct the flow of 
air through the core to impede heat dissipation . 

Radiator flushing interval Two years 
(recommended) 

4. Engine coolant 

Cooling water in service decreases its volume but 
slowly on account of progressive loss due to water 
evaporation . Check to be sure that the water surface is 
up to anywhere between FULL level and LOW level in 

the reservoir tank. The user should be reminded of the 
need for daily water level checking. 

Fig. 6-19 

Fig. 6-20 

jl Ii 
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LOW 
:. \I

.' .t.o 

Fig. 6-21 
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6-6. Important Point on Cooling System 
Installation 

1. Thermostat 

The thermostatic unit takes its position with its air 
bleed valve coming on top side. 

2. Cooling fan 

The fan has front face and back face. Its front face is 
indicated by letter "F" engraved on it. Be sure to posi­
tion the fan so that this face looks outward (forward ). 

3. Filling up the cooling system 

Let the machine stand on a flat level floor , and fill in 
water until you see the water come up to the well part 
of the radiator filler . Then , run the engine two or 
three minutes to recirculate the water in the coaling 
circuit ; this recirculation drives out air , if any , 
trapped inside, and will lower the water surface at the 
radiator filler . Add water until the water surface be­
comes visible again in the filler , and fill the water re­
servoir tank, rais ing the water surface in it up to 
FULL level mark . 

Fig. 6-23 

, .. 
: 01 
(Lit 

Fig. 6-24 
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4. Hoses and clamps 

The connecting parts in the coolant circuit are these: radiator inlet and outlet houses , reservoir tank hose 
and, in the machines equipped with the car heater, hoses for passing hot water to car heater and inlet man­
ifold . 
Clamps used in securing these hoses at respective connections are four in kind . These clamps are to be 
used discriminately Chances of installing a hose the other way around must not be overlooked though 
some hoses are molded to take special shapes or made larger in one end than in the other. Refer to Fig. 6­
25 for correct hose installation , and be sure to tighten each hose connection good and hard. 

Hose clamp specifications 

Mark Clamp Size Qt. 

A Radiator hose clamp (radiator side) 30 mm dia. (1.18 in.) 2 

B Radiator hose clamp (engine side) 34 mm dia. (1.34 in.) 2 

C Heater hose clamp 21 mm dia. (0.82 in.) 6 

D Water reservoir tank hose clamp -----­ 2 

Water hose specifications 

Mark Hose (used for) Remarks 

1 Radiator inlet hose (THERMOSTA T to RADIATOR) Large end to thermostat 

2 R adiator outlet hose (RADIATOR to PUMP) Large end to pump 

3 Heater hose No.1 (CY LINDER HEA D to HEATER ) 500 mm (19. 68 in.) 

4 Heater hose No.2 (HEATER to INLET MANIFOLD) 780 mm (30. 70 in.) 

5 Heater hose No. 3 (INLET MANIFOLD to PUMP) 370 mm (14.56 in.) 

6 Water reservoir tank hose (RA DIATOR to TANK) 1,050 mm (41 .34 in.) 

c 

6 

Fig. 6-25 
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7-1. Description 

The optional car heater is of hot water type . Its operation is quiet. It takes engine heat through the me­
dium of water and sends warm air into the room by means of a blower. 
Since the blower drive is electrical , independent of engine speed, the heater is just as effective even when 
the engine is running slowly. In summer, the blower doubles as a fan for room ventilation, with the heater 
valve kept closed. 

Radi ator 

Radiator inlet hose 

Cooling fan 

V belt 

Radiator cap 

Carburetor 

// Water pump 

/ Water th ermostat 
,// 

,/" ,/ Air-bleeder-valve 

Radiator outlet hose 

Fig. 7-1 
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"·2. Electrical Circuit 

The circuit diagram shown in Fig. 7-2 illustrates how the blower motor is controlled . With the main switch 
closed. pulling the button of the three-position fan switch to the first position passes a current through the 
motor. This current is small because the circuit has a resistor (indicated as " fan resistance" in the dia­
gram ); and the blower runs slow under this condition . 
Pulling the switch button all the way (to the second position) throws the full battery voltage across the 
blower motor. A large current flows , and the blower runs with full speed. 

Fan resistance 

~ 
1 A 

10A 
~ 

~~}tJ 
Main switch 

Slower motor 

Fan switch 

B 

l-
Wire symbol Color 

B . .. . ... . ... . BLACK 

BL .... .. . . ... BLUE 

Y .... .. ..... . YELLOW 

W ... . .. ... ... WHITE 

BL!W . . ...... . BLUE with WHITE tracer 

B/W BLACK with WHITE t racer 

Fig . 7-2 

7·3. Removal 

1. Drain off the engine coolant by loosening the drain cocks on radiator and engine. 
2. Disconnect heater hoses (No. 1 and NO.2) from the heater. 
3. Remove two hoses from the heater . 
4. Remove the control box panel, which is mounted on heater top . 
S. Disconnect electrical wires used in the heater circuit. 

Battery 

6. Remove the bolts securing the heater in place , and take down the heater from the body. 
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7-4. Heater Services 

1. Fan resistor 

This resistor is in the heater case. Inspect it for signs 
of cracking or breakage and replace it as necessary . 
If the blower motor will not run or when you replace 
the existing resistor , check to be sure the resistor has 
an ohmic resistance of 4.3 ohms . Use a circuit tester 
for this purpose. 

Fan resistor specification 4.3 ohms 

Fig. 7-3 

2. Fan s witch 

Using a circuit tester , check this switch for circuit 
continuity : 
(1 ) Switch bu tton in first posi tion 

Continuity should be verified between YEL­
LOW and BLUE/WHITE. 

(2) Switch button in second position 
Continuity should be verified between YEL­
LOW and BLUE. 

3. Heater valve 

The heater valve is on top of the cylinder head . As this 
valve opens, the hot water in the cylinder head jacket 
flows toward the heater and inlet manifold. The valve 
should be opened when the temperature of outside air 
is below 20°C (68°F ) or whenever warm air is wanted 
in the room . 
It should be kept in mind that a small fraction of en­
gine horsepower output is expended for non-cruising­
drive purpose when this valve is open. For economy, 
make it a rule to keep this valve closed when outside 
temperature is above 20 °C (68 °F ) or thereabout. 
During a season not requiring the use of the heater, 
just have the heater valve kept closed; no other provi­
sions are necessary to keep the heater out of service. 
To have the heater hoses removed when the heater is 
out of service ­ this is a bad practice , for the interior 
of the heater might become rusted . Fig. 7-5 

Rule of thumb on heater valve 

-

Wh en outside 
temperature is: 

A bove 20°C (68° F) 

Belo w 20° C (68° F) 

Keep the valve tight (closed) 

Keep the valve loose (opened) 
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8-1. Description 

The principal components of the ignition system are , as shown in the circuit diagram of Fig. 8-1 , the spark 
plugs , distributor, contact-breaker, ignition coil and , as the source of igniting energy, the battery. Note 
that the ignition coil has two windings, primary and secondary. 
Current from the battery flows through the primary winding and then the contact-breaker ; the contact 
point in the breaker opens and closes to interrupt this current intermittenUy . 
Each time the primary current is interrupted , a very high voltage develops in secondary winding . It is this 
intermittent high voltage that the distributor passes sequentially to the three spark plugs to fly a spark 
across the gap in each , one plug a time. 
The distributor is a sort of rotary switch , whose rotor connects the three plugs , one at a time , to secondary 
winding of the ignition coil through the wires called " high-tension " cords . Note that there are one high­
tension cord, from secondary winding to the center of the distributor cap , and three more high-tension 
cords between the spark plugs and the three terminals on the cap . 
The resistor , connected in series to primary winding, serves to reduce the inductance of primary windlll( 
so that the high voltage generation in secondary winding will be stabilized . 

Breaker 

Main switch 

Ign iti on coil 

Fig. 8-1 
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Cap Center electrode 

2. Description of Components 
H, the spark 1. Distributor 
lattery. Note 

g. 8-2 shows the distributor unit in section to expose its internal mechanisms to easy viewing. The shaft 
driven from engine crankshaft through worm gearing, and rotates once for every two revolutions of the; the contact 

crankshaft. 

inside the cap are three side electrodes (for spark plugs) and one center electrode (to which the secon­
ling. It is this 
clary side of the ignition coil is connected). The arm of the rotor , mounted on the shaft , touches the side o fly a spark 
electrodes one by one "distribute" the high voltage to the spark plugs. 

Immediately below the distributing mechanism is the contact-breaker, whose cam, mounted on the shaft, 


to secondary 
actuates the breaker arm to make and break the primary current circuit for the purpose already men­

are one high­
tioned. The condenser (capacitor) secured to the distributor body is for absorbing the current surge , which 

high-tension 
would otherwi~e result in a sparking across the contact point gap. The surge occurs every time the contact 
point is opened, and is due to , so to say , the inertia of electric current. The object served by the condenser 

nary winding 
isobvious: it is to prevent the point faces from getting burnt by sparking. 

Below the contact-breaker is the ignition timing advancer, which operates on the principles of centrifugal 

governor action. The advancer will be described next. 


Distributor data 

Cam dwell angle 36° 

Ignition angle 
-

60° 

Conde nser capacitance - 0.15 microfarad 

Timing advance 6° (equivalent to 12° crank 
angle 

Num ber of gear teeth LS 
-

Direction of ro tat ion Clockwise, as viewed from top 

Side electrode 

rh?~~~-Rotor 

~---L!..-Breaker 

11~~~~~=Timing advancer 
l\, Housing 

II----Gear 

I:~---Shaft 

Fig. 8-2 

Z. Ignition coil 

The ignition coil is a sort of miniature transformer 
terminaland, as such, has an iron core around which two coils lark plug 

are wound - primary and secondary windings men­

tioned above. The two are so close to each other that a 

sudden change in the magnetic flux produced by "pri­


\IIItIoI~J! l f.o~Casemary current" flowing in primary winding (in a less 

number of coil turns) induces a very large electromo­


rimary winding
tive force (voltage ) in secondary winding (in a 
greater number of coil turns) . These live parts are Secondary winding 

housed in a tight , insulator case topped by the cap 
mentioned above . Note that the cap has three termin­ Core 

als: one high-tension terminal and two low-tension ter ­
minals. 

1nsulator 
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3. Timing advancer 

The distributor shaft, from its driven-gear end to the 
rotor-carrying end, is not a single solid piece; actually 
this shaft is in two pieces connected together through 
the timing advancer . The advancer is essentially a fly­
weight mechanism. Timing advancing action is ac­
complished by twisting the top shaft piece relative to 
the bottom one in the direction of shaft rotation. 
The contact-breaker cam, mentioned above, for ac­
tuating the breaker arm is mounted on the top piece. 
The twisting movement is produced by the speed-de­
pendent radial (or spreading) movements of the two 
flyweights. 
In the present engine, the advancer starts "advanc­
ing" at 1000 rpm of rising engine speed . Ignition tim­
ing becomes fully advanced when the einge reaches 
2000 rpm, as will be noted in the graph of Fig. 8-4 . 

4. Spark plugs 

The chart below indicates the code names of spark 
plugs of various brands that can be used in the present 
machine. NGK's B7HS or NIPPON DENSO's W22FS 
spark plugs are standardly used in each new machine 
shipped from the facotry . 
Spark plugs in service become hot, of course, and the 
sooty carbon is liable to foul up the spark-producing 
portion of the plug. The hotter the plug, the harder for 
the carbon to deposit on it but, what is important, the 
more strenuous for the insulator of the plug to with­
stand the heat. Some engines need plugs capable of 
working at higher temperatures and some engines 
need plugs which will not easily get fouled up with car­
bon. 

Q) 

cr, 
c 22 --­ ---­ - ­ - - ... - - - -,----i co 
-'" c 
~ 

U 

'" .S 
E 
.;::; 

c 
o 
:~ 
c 

20 -------­

18 

'" 8 ~__~~~____~______~ 
o 1,300 2,000 

Engine speed 

Fig. 8-4 

Insulator 
Copper core 

Center electrode 

Fig . 8-5 

"Heat range" of a spark plug means how hot it is capable of running in the sense explained above. Those 
plugs meant to run " cold" are designed to forestall carbon formation at the plug tip , and those meant to 
run "hot" have special provisions for the insulator part to dissipate heat faster. 
Any of the plugs listed in the chart will do for the present machine, but use of NGK's B-7HS or NIPPOi'i 
DENSO's W22FS is strongly recommended in light of the afore-mentioned background. 

Usable spark plugs 

NGK I
NIPPON CHAMPION I BOSCH AC AUTOLlTE KLG LEDGE
DENSO 

B-7HS 

i 
W22FS L-85 W225Tl 42FF AE3 F75 H14 

L-7 W240Tl 42F HN14 
L-81 
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2,000 

>peed 

8-4 

Insulator 

g.8-5 

explained above. Those 
tip, and those meant to 

GK's B-7HS or NIPPON 

LEDGE 

H14 
HN14 

8-3. Maintenance Services 

1. Distributor ca p 

Leakage of high-tension energy for ignition shows up 
misfiring in the engine. It occurs at any part of the 

high-tension line where insulation has failed or in a 
dirty distributor cap, that is, an internally dirty cap. 

wider spark gap in the plug, a condition often found 
in poorly cared spark plugs , promotes the tendency of 
hi h-tension energy to find a shortcut to ground. 
Cleanliness is very important for the distributor cap . 
With a clean dry cloth , wipe off dust or grime, if any , 
and inspect for any damaged (scarred , scratched or 
cracked) part or any part evidencing high-tension leak­
age inside the cap. Be sure to replace such parts . 

2. Distributor driven gear 

Inspect the gear teeth for wear , and see if the back­
lash is normal or not. Excessive backlash can be told 
by turning the shaft back and forth , with its driven 
gear in mesh with driving gear . Maladjusted ignition 
timing is often due to excessive tooth wear in this 
gearing and, in such a case , can be corrected by re­
placing the driven gear. 

t intervals of lO,OOOkm (6,300 miles) , lubricate the 
driven gear; use SUZUKI SUPER GREASE C. 

3. park plugs 

The spark gap specification is 0.7 mm (0 .027 in .). Be 
sure to use a thickness gauge in checking the gap . A 
wide gap is just as bad as a narrow gap . The 0.7 mm 
gap will produce the right kind of sparks needed by 
the air-fuel mixture in thi s engine . 

4. Contact point faces 

In the contact breaker , push the breaker arm with your fingertip just a little so that you can see the point 
faces. If the faces are oily , clean; if roughened , smoothen by grinding. In most cases , the point faces can 
be reconditioned by grinding with a file or oil s tone . Points worn beyond repair must be replaced . 
The illustration , below, tells what must be done in each case but the last one showing a pair of pro­
perly aligned , smooth faces . Wear or burning is hard to occur in the contact point whose point faces are in 
the condition labeled " good ." 

Out of Condenser Condenser Burnt Incorrect Normal 
alignment capacity capacity contact 

too big too small 

Fig. 8-9 
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Fig. 8-6 

Fig. 8-7 

I ­

--~--

L0.7 mm 10.027 ,".1 

Fig. 8-8 



5. Checking the primary circuit for fault 

If the engine misfires or does not fire up at all where 
its spark plugs have just been checked to be in good 
condition. the first step of locating the cause is to 
check the primary circuit (between distributor and 
ground) for continuity by using a circuit tester as 
shown. Since the contact point is open, the tester 
should indicate discontinuity (infinitely large resis­
tance); if continuity is noted, it means that there is a 
fault somewhere along the primary circuit, which 
could be in the ignition coil, condenser or elsewhere. 

6. Condenser 

Check the condenser for capacitance by using the elec­
tro-tester. You may do so with the condenser in place 
or removed. When checking it in place, that is, as 
mounted 011 the distributor, be sure to have the con­
tact point opened. A condenser not meeting the follow­
ing capacitance specification must be replaced: 

Condenser capacitance 0.15 microfaradII 
specificationi 

7. Ignition coil 

(1) Sparking performance test 


The purpose of this test is to see if the ignition coil is 

capable of producing high voltage surges forceful e­

nough to fly good sparks at the ignition coils at all 

times, particularly when its temperature has risen to 

the normal operating level. Use of the electro tester is 

assumed for this test. 

With the ignition coil connected to the tester, as 

shown, let the spark fly across the three-needle gap. 

Continue this testing for about three minutes so that 

the coil will get warm to simulate the normal operat­

ing condition. The coil may be deemed to be in good 

condition if the sparking is stable, without any misses. 

In the use of the electro tester for this purpose, do not 

enlarge the three-needle gap wider than 7mm (0.27 

in.). 

(2) Resistance measurement 

Measure the ohmic resistances of primary and secon­

dary windings in the ignition coil. If the readings are 

in agreement with the prescribed values, indicated be­

low, the coil may be judged to be in good condition. 

Take readings when the coil is hot, about 80 °C 

(176 °F); this is becuse we are interested in the perfor­

mance of the coil at the normal operating tempera­

ture, not of a cold coil. 


Fig. 8-10 

Fig. 8-12 

PrimUlY winding About 3 ohms (inclusive of 
resistance the 1.5-ohm resistor) 

Secondary winding About 8 kilohm,~
resistance Fig. 8-13 
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. Important Reminders for Reassem­
blyand Installation 

Distributor 

Fig . 8-10 

Fig.8-11 

Fig. 8-13 

The distributor rotor has a letter marking com­
posite of "N" and "D", and the distributor body 
has a line mark engraved, as shown. When install­
ing the distributor in the case, be sure to remove 
the cap and position the body and the rotor as 
shown, indexing the " ND" mark to the line mark. 

2) Secure the distributor in place when the cap 
clamp (condenser-side clamp) has been brought 
to or near the punch mark on the distributor 
clamp, as shown. 

Z. High-tension cords 

The three high-tension plug-in terminals of the distri­
butor cap for spark plugs are numbered " 1" , " 2" and 
"3" in correspondence to the respective cylinders 
they serve. The one closest to the line mark on distri­
butor body, mentioned before, is No .1; the other two 
are numbered as shown. 
When plugging in the high-tension cords, be sure to ad­
here to the prescribved correspondence. 

3. Distributor gear case 

Just before installing the distributor gear case in 
the crank case , charge the internal space of the gear 
case 80% full with SUZUKI SUPER GREASE C. 
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Fig. 8-15 

Fig . 8-16 
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8-5 	Ignition Timing 

1. Specifications 

Ignition timing 
8° before top dead center for engine speeds olup to 1, 000 rpm; 
20° before top dead center for engine speeds ot 2, 000 rpm and 
over 

Piston stroke for ignition timing 0.38 mm B.T.D.C. 

Firing order No.1 cylinder ­ No.3 cy linder ­ No.2 cylinder 

Breaker point gap 0.35 ~ 0.45 mm (0.014 ~ 0.017 in.) 

2. Checking methods 


Check to be sure that the point gap is within the speci­

fied range, from 0.35 to 0.45mm (0.014 - 0.017 in.), 

and then check the ignition timing on No.1 cylinder . 

To adjust the point gap, loosen screws "A" and 

move the stationary point with plain screwdriver in­

serted into slip "B". 


(1) 	 Checking by sparking 
Remove the spark plug on No. 1 cylinder head, 
and have this plug connected by its high-tension 
cord to the distributor cap in the normal manner. 
Turn on the ignition switch. At the cooling fan 
side, turn the fan pulley clockwise (as viewed 
from front of the vehicle), and see if a spark oc­
curs across the gap of the plug just when the line 
mark (yellow) moves over to register with the in­
dex pointer provided on the distributor case; if it 
does , then the engine is set for the specified tim­
ing. 

Fig. 8-20 
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2) Checking with the timing tester 
This method is for ascertaining the moment (as 
referred to the timing marks ) the contact point of 

the breaker begins to open. The tester has a built­
in buzzer, whose sound changes when the contact 
point opens (provided that one of the two leads of 
the tester is connected to the primary-circuit ter­
minal of the distributor and the other lead to the 
distributor body) . Turn the cooling fan clockwise 
by hand while obsrving the timing mark ; when 
the buzzer sound changes , the timing marks 
should come into alignment. Make sure that the 
ignition swtch is kept turned off when you check 
in the foregoing manner . 

(3) 	 Checking with the timing lamp (stroboscopic 
checking) 
Start up the engine and point the light of the tim­
ing lamp to the timing index (a protrusion on the 
distributor case ) to see if the 8 0 timing mark ap­
pears standstill in register with the index pointer 
for engine speeds of up to 1,000 rpm ; if it does , 
then it means that the engine is set for proper ig­
nition timing . Raise the speed of engine to and 
above 2,000 rpm. As the 2,000-rpm level is 
reached , the 20° timing mark should appear 
standstill in register with the index pointer ; if it 
does, then it means that the timing advancer has 
worked properly . 

fup to 1,000 rpm; 
of 2,000 rpm and 

1der 

8-20 
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3. Adjustment 

The moment the contact point of the breaker begins to 
open is the moment the spark plug produces sparks to 
ignite the air-fuel mixture. The two actions may be re­
garded as simultaneous, and should occur when the 
piston has reached a certain elevation or level on its 
upward stroke. This position of the piston is visualized 
by the timing mark (on fan pulley) in register with the 
reference point (index. pointer). The timing mark 
under consideration is the 80 mark. 
In the illustration , the 80 mark is shown in two posi­
tions relative to the index pointer. One position (left) 
means that the ignition timing is " retarded ," the other 
position means that the timing is " advanced ." In 
either case , the timing mechanism must be readjust­
ed to bring the 8° mark in alignment to the pointer. 
The method is as follows. 

(1 ) Make sure that the point gap is set to anywhere 
bvetween 0.35 and 0.45mm (0.014 ­ 0.017 in.) , and 
install the distributor cap and rotor. 

(2) By turning the fan pulley, bring the 8° mark on it 
squarely ahead of the index pointer. 

(3) Twist the distributor body clockwise as far as it 
will turn. From that position, twist the distribu­
tor body backward gradually until the contact 
point begins to open (which will be accompanied 
by aparking at the plug). 
NOTE: 
The distributor rotor rotates clockwise. 

(4) Secure the distibutor body in that position by 
tightening its mounting bolts. 
NOTE : 
Step (3) can be carried out when the engine is run­
ning if the timing lamp is used in checking the ig­
nition timing. Where this strobo lamp is illuminat­
ing the timing mark index pointer , the 8" mark 
will shift forward or backward according as you 
twist the distributor body one way or the other. 

- 92 -

Fig . 8-24 

Fig. 8-26 



9. STARTER M OTOR 

9-1. Description . ... .. . .. .. . . . .. . . . ... . . .. .. . . . ... ............ 94 


9-2. Specifications ....... .. . . . . . . .. . . . ....... . . . .... ... . . ..... 94 


9-3. Cranking Action . .. ... .. .... .... . ... .. ...... . ... . ......... 95 


9-4. Renloval ... . ..... .. . .. . .. . . .. . . .. . . . . . .. ... . ....... . . ... 96 


9-5. Disassembly . . . . ... . . . ...... . .. ... .......... . . . .. . ... . .. . . 96 


9-6. Maintenance Services .. . ..... ... ... .. ... . . .. . .. . . ..... . .... 97 


9-7. Important Reminders for Starter Motor Reassembly .. .. . . .. . .... 100 


- 93 -­



9-1. Description 

A shift-lever type starter motor is used for cranking the engine. The motor is mounted on the crank 
case, with its drive pinion meshed with the ring gear of the flywheel. In the following illustration, note 
that the whole motor assembly inclusive of the magnetic switch and lever mechanism is enclosed. 

Magnet switch 

Drive lever 

Pinion 

Over running clutch 
Armature 

Fig. 9-1 

9-2. Specifica tions 

Voltage
-­

12 volts . 
Output 0.6 kW 

Rating 30 seconds 

Direction of rotation Clockwise as viewed from pinion side 

Brush length 14 mm (0.551 in.) 

Number of p inion teeth 9 

No·load characteristic 5.5 A maximum at 11 volts, 3,500 rpm minimum 

Load characteristic 
23 0 A maximum at 9.5 volts and 0.5 kg-m torque, 2,000 rpm 
minimum 

Locked rotor current 450 A maximum at 8.5 volts, 1.1 kg-m minimum 

Magnetic switch operating voltage 8 volts maximum 
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Starting up the motor 

Turning on the starting switch results in a small current flowing through the holding coil and another 
through the pull-in coil, both in the magnetic switch. The former current flows direct into ground , but the 
latter flows through motor armature and field . In other words , motor begins to run. In the rpagnetic 

'tch, the two coils energized-pull-in coil and holding coil-develop a combined magnetic pull , by which 
the moving core is pulled against the force of the spring and moves toward the right (in the illustration ). 
At this time, the motor armature is running but slowly because of the small initial current . As the moving 
core is forced toward the right, its left end turns the shift lever around its pivot , so that the bottom end of 
tile lever pushes the clutch, toward the left. Since the clutch is splined to the motor shaft and because the 
motor shaft is rotating, the clutch advances toward the left as assisted by the helical splines. 

Pull-in co il Starter switch 

Contact plate 

Fig. 9-2 

t. Pinion meshing witb the ring gear 

The pinion may mesh into the ring gear smoothly or may bounce on the ring gear , depending on the rela­
tive positions of their teeth. In the latter event, the springs mounted on the clutch absorb the shock and , 
since the pinion is rotating and being pushed, its teeth will eventually mesh into those of the ring gear . 
In either case, the shift lever is allowed to turn fully and permit the moving core to be kept pulled all 
the way toward the right. When this happens , the main contactor of the magnetic switch closes to connect 
the starter motor direct to the battery. Consequently , a very large current-load current-flows through 
the motor to develop a high cranking torque for driving the engine crankshaft through the drive pinion and 
ring gear. 

Commutator 

Fig. 9-3 
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3. Engine cranking 

When the motor is cranking the engine with full force , the pull-in coil is bypassed or shunted but the hold­
ing coil remains energized to hold the moving core in its shifted position . Under this condition, the shift 
lever is pushing the pinion by overcoming the force of springs. 

As the engine fires up and begins to run steadily and if the starting switch is kept closed, the ring 


starts driving the pinion . When this occurs , the pinion merely spins on the motor shaft without transmit­

ting this reverse drive to the motor . This is because the clutch is of overrunning type. 

Fig. 9-4 

4. Teminating cranking operation 
Turning off the starting switch de-energizes (shutting off the current ) the holding coil so that the pull 
erto acting on the moving core disappears . By the force of the spring, then , the shift lever is turned 
and the moving core is forced toward the left to open the main contactor. This shuts off the load 
and the drive pinion, shift lever and moving core go back to their original positions . 

Fig. 9-5 
9-4. Removal 

1. 	 Disconnect battery cable from the positive terminal of the battery. 
2. 	 Take down air cleaner . 
3. 	 Disconnect BLACK/YELLOW lead wire and power circuit wire (leading to the plus side of the bat· 

tery) from the starter motor . 
4. 	 Remove the two bolts securing the starter motor assembly to the crank case , and take off the starler 

motor . 

9-5. Disassembly 

1. 	 Remove the nut securing the end of the field coil 
lead to the terminal on the head of magnetic 
switch. 

2. 	 Take off the magnetic switch from the starter mo­
tor body by removing the two mounting screws. 
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a Remove the bearing cover, and take out lock 
plate brake spring and rubber. 

4. Disassemble the brush holder section in the fol­
lowing sequence : 
(1) Remove two through bolts . 
(2) Detach commutator end frame. 
(3) Draw brushes out of the holder. 
(4) Take out the brush holder. 

5. Remove the case complete with field coils . 
6. Pull off the set pin from shift lever , and take out 

the rubber and plate inside the housing . 
7. From the housing , take out the armature , starter 

clutch and shift lever . 
8. Draw off the starter clutch , as follows : 

(1) Draw stop nut toward the clutch side. 
(2) Remove snap ring and slide off clutch . 

9-6. Maintenance Services 

Fig. 9-7 

Fig. 9-8 

Fig. 9-9 

In the event the starter motor is found unable to crank the engine , the first thing to be checked is whether 
the drive pinion plunges out. If the pinion does not plunge out , then the magnetic switch must be checked. 
If the pinion plunges out satisfactorily, then the inability of the motor to crank the engine is likely to be 
due to some defective condition in the commutator or in the armature, provided that the battery is in good 

condition and that the circuit for applying the battery voltage to the motor is free from any open or fault. 
Having narrowed the scope of search for the cause of trouble to the motor proper , proceed as follows: 
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1. Checking the field coils 

Check to be sure that the field circuit is neither 
grounded or open-circuited. This can be effected by us­
ing a circuit tester as shown. If continuity is indicated 
by the tester hooked to the housing or frame, it means 
that the insulation has fai'led, resulting in a grounded 
field coil. Such a fault can be corrected by repair in 
most cases. 

2. 	 Checking the armature 

(1 ) 	 Using the circuit tester, see if there is any contin­
uity between commutator and armature core. 
The tester will indicate infinite resistance if the 
insulation is in sound condition. 

Fig. 9-11 

(2) 	 Again using the tester , check for continuity be­


tween each pair of adjacent commutator seg­

ments. If discontinuity is noted at any part of the 

commutator, replace the whole sub-assembly of 

the armature . 


._- •. _.­
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3. 	 Servicing the commutator 
.~ 

(1) 	 If the surface of the commutator is gummy or oth­
Fig . 9-12

erwise dirty, wipe it off with a cloth dampened 

with gasoline. If the surface is coarsened or in 

burnt condition, smoothen it by grinding with 

sandpaper. If the surface is grooved deep, it may 

be necessary to remove the groove marks by turn­

ing the commutator in a lathe; such turning is of­

ten successful in reconditioning the commutator 

if the extra stock necessary for removal by cut­

ting is available without reducing its diameter to 

the limit. 


I Standard Service limit 
Commutator 

I 
32.5 mm 30.5 mm 

diameter (1.28 in.) (1.20 in.) Fig. 9-13 
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9-12 

Make sure that the mica between each pair of ad­
jacent segments is undercut to the prescribed 
depth. The conventional undercutting technique 
is to be used in repairing the commutator. 

Mica 
Slnadard Service limit 

undercut 0.5 ~ 0.8 mm 0.2mm 
(0.02 ~ 0.03 in.) (0. 007 in.) 

Testing the magnetic switch 

Before separating the magnetic switch from the mo­
tor proper just removed from the crank case, test the 
m tch by connecting the battery to the switch, as 
!hown, to see if the drive pinion jumps out when the 
battery vol tage is applied. (With the positive terminal 

the battery cable end .) With the switch coils in 
lGund condition, the drive pinion will jump out and, 
even when the main circuit is opened at "A", will re­
main in "jumped out" position. If undoing the connec­
tion at " A" causes the drive pinion to retract, it 
means that the holding coil is defective. 

$. Servicing the brushes 

Check the length of each brush. If brushes are worn 
down to the service limit, replace them. 

Standard Service limit 

Brush lellgth 19 mm 12 mm 
(0. 75 ill.) (0.47 in. ) 

•. Servicing the brush holders 

Make sure that the insulation between the two brush 
holders, positive and negative, is in good condition. 
This should be verified with the use of the circuit tes­
ter. If any continuity is noted , repair the insulation . 
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9-7. Important Reminders for Starter Motor Reassembly 

Various parts of the starter motor assembly need lubrication at each overhaul. The lubrication points 
illustrated below: (Also required is locking by punching.) 

3 

Fig. 9-18 

1. 	 Give grease to the bush in the drive housing. 
2. 	 Grease the helical splines before mounting the clutch sub-assembly. 
3. 	 Grease the sliding or contacting surfaces associated with shift lever. 
4. 	 Grease the bush fitted into the end frame and also the armature shaft end inserted into this bush. 
5. 	 After installing the stop nut, lock it by staking at two places with a punch. 
6. 	 Adjust the length of the moving stud so that the clearance between the stop nut and the pinion 

plunged-out condition will be from 1 to 4 mm (0.04 to 0.16 in.). To check, run the motor in no-load 
dition to plunge out the pinion and wait till the motor speed settles. 
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10-1. Description 

The charging system consists of the alternator complete with a means of rectification for producing 
output power, and the two-element regulator unit for controlling the voltage. 
In the alternator , the armature is stationary; it consists of three coils mounted on the stator in such a 
as to produce three-phase alternating voltage. This voltage applies to the rectifier for full-wave 
tion. The rectifier delivers power in the form of alternating current. 
Against the stationary armature, revolving magnetic fields are produced by the field winding carried 
the rotor. This feature of construction of the alternator strikes a distinct contrast to the dynamo 
generator), in which the field is in the stator while the armature is in the rotor. 
The magnitude of three-phase AC power available from the alternator to its rectifier is directly 
tional to rotor speed and field (excitation) current. It is the function of the regulator unit to control 
field current automatically in such a way that the output voltage unit to control the field current 
cally in such a way that the output voltage remains constant; another function is to control the circuit 
the charge warning lamp. Thus , the regulator unit has two element; one is voltage regulator for 
ing the first function and the other is voltage relay for the second function. 

Fig. 10-1 
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10-2. Charging Operation 
The following description of the system operation is referenced to the circuit diagram indicated below. 
Closing the ignition switch connects the charge warning lamp to the battery; a small current flows 
through the lamp, lighting this lamp to signify that the alternator is not charging the battery, and through 
the contact point of voltage relay to ground. Another current flows from the battery through the contact 
point of voltage regulator into the field winding in the alternator rotor , thereby producing magnetic fields 
around the rotor. These fields , which are stationary at this time because the rotor is not running, link the 
annature coils and the rotor poles through the air gap between stator and rotor. 
Under these conditions, suppose the engine is started up. The rotor begins to run, and its magnetic fields 
revolve to "cut" the three armature coils in succession. In each armature coil , an electromotive force is 
generated by electromagnetic induction . This force changes its direction alternately. Consequently , the 
three armature coils apply three alternating voltages to the rectifier . Viewed collectively , these voltages 
constitute the three-phase output voltage of the alternator. 
The rectifier consists of three pairs of rectifying diodes, forming three one-way paths of current for full­
wave rectification to convert the alternator output power into a direct current power, which is available 
from the "B" terminal of the alternator-rectifier unit, relative to "E" (ground) terminal. 
As the engine picks up speed, the electromotive force induced in each armature coil increases, so that the 
output voltage appearing at terminal "B" (relative to terminal "E") becorpes high enough to " push" elec­
tricity into the battery through its positive terminal. In other words, the battery begins to draw a charging 
current. 
Let's take a look at the pressure coil of the voltage relay. One end of this coil is connected to terminal " E " 
and the other end to the neutral point "N" of the three armature coils . Potential level of " E" (ground) is 
now so much lower than that of " N" that a current flows in the pressure coil to develop a magnetic pull on 
its armature carrying point "P5". Consequently, point " P5" separates from point "P4" and touches point 
"PS"; the charge warning lamp thus becomes shunted and stops burning to signify that the battery is get­
ting charged. 
During the early stage of engine starting, the alternator output voltage may be lower than the battery vol­
tage; even in such a case, no current flows from the battery into the alternator because of the rectifier 
diodes. The reason why a cutout relay is not used here is explained by the presence of the diode rectifier . 
The function of the voltage regulator with its voltage coil is to alter the path of field (excitation) current 
for the field coil, in order to maintain the alternator output voltage at a relatively constant level. When 
this voltage rises owing to a rise in engine speed, the voltage coil pulls point' 'P2" away from point' 'PI", 
thereby introducing the control resistor "RI" into the field circuit. Field current falls slightly because of 
this resistance and, consequently, the output voltage falls to the normal level. If the engine picks up speed 
further, the magnetic pull developed by the voltage coil increases to bring point " P2 " into contact with 
"P3", thereby shunting the field coil to reduce the field current to zero. Under this condition, voltage 
generation in the alternator is dependent on the residual magnetization of the rotor, which is small enough 
to keep down the output voltage to the normal level. 
The foregoing description of the voltage regulator operation may be summarized as follows: the regulator 
controls the alternator output voltage by controlling the field current in three steps ; first allowing a full 
field current to flow; secondly , by inserting a resistor into the circuit to reduce the field current; and 
thirdly, by shunting the field coil to reduce the current to zero , all for maintaining the output voltage at a 
relatively constant level. 
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1. Description 

Ja order to distinguish it from conventional automotive dynamos, the DC generating device is called the al­
ternator for it produces a DC output out of three alternating currents generated in its winding. 
'l'lte alternator consists of: the rotor (which produces revolving magnetic fields), stator (which is a series 
of roils disposed and arranged to form three coil coups), two slip rings and two brushes (through which 
DC excitation current is fed into the field winding of the rotor) , and the rectifier (which consists of 6 semi­

ductor diodes, and is built in the al terna tor ) . 
.In operation, the revolving magnetic fields "cut" the stator coils. In other words, the three groups of coils 
experience changes in magnetic flux . By the flux changes, an alternating electromotive force (emf) is in­
duced in each coil group. Thus, three alternating voltages are available from the stator. 
The six diodes are arranged so that they "rectify" or convert the three alternating outputs into a DC out­
JlUt. Three-phase full-wave rectification is effected by the built-in rectifier. 
In terms of electric current, a diode is a circuit element that passes the current only in one direction. Of 

the six diodes, three are arranged to pass currents in the same direction , and the remaining three in the op­
posite direction. Since three alternating currents undergo full-wave rectification and are combined into 
QIIe by superposition, the DC output of this alternator is much steadier and carries much less pulsating or 
ripple components than a DC output made available by full-wave rectification of a single-phase alternat­
ingcurrent. 

Fig. 10-3 
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2. Data and Specification 

Nominal operating voltage 12 volts 

Maximum alternator output 

No-load alternator speed 

Full-load alternator speed 

Maximum permissible alternator 
speed 

Working temperature range 

35 A 

3. 	 Removal 
(1) 	 Disconnect the positive battery cable from the battery. 
(2) 	 Disconnect from the alternator the white cord and circuit coupler . 
(3) 	 Remove the bolts securing " V" velt adjuting arm and alternator, and take down the alternator. 

4. 	 Alternator Disassembly 

( 1) 	 Remove the nut securing the fan to the rotor 
shaft. To do so, the shaft must be held rigid and 
steady by using a tool. 

Hexagon wrench , 6mm (09911-70120)· 

(2 ) 	 Remove the 3 bolts fastening the end frame to the 
rotor housing ; tap on the edges of the end frame 
with a wooden mallet to separate it from the hous­
ing, thereby severing the rotor from the stator . 

Fig. 10-5 
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mperature 

Jrmai temperature 

the alternator. 

(31 Draw out the rotor. It may be necessary to lightly 
tap on the core and housing. 

(4) Remove the 3 nuts securing the rectifier holder in 
place , and one other nut holding down the termin­
al insulator. Remove the rear end cover. 

(51 Remove the brush holder from the stator. 

NOTE : 
The alternator is to be reassembled by reversing 
the foregoing sequence of steps . Before inserting 
the rotor into the housing, be sure to have the 
brushes installed in the holder. (Use a proper­
size rod , manipulating it from the rectifier side , 
to set the brush in the holder.) 
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5. Maintenance Services 

(1) Rotor 
(a) Testing the rotor for open-circuit 

Check to be sure there is continuity between 
the two slip rings when tested as shown. Ab­
sence of continuity means that the field coil 
is open-circuited and must be replaced. 

Ring-ta-ring circuit resistance 4~5ahms l 

(b) Testing the rotor for grounding 
Check to be sure there is no continuity be­
tween the slip ring and the rotor shaft when 
tested as shown. Presence of any continuity 
means that the insulation on the field coil has 
failed , making it necessary for the rotor to 
be replaced. 

(2) Stator 
Check to be sure there is no continuity between 
the sta tor core and each armature coil; any con­
tinuity noted means that the coil is grounded . A 
grounded armature coil can be corrected by locat­
ing the faulted point and repairing the fault. 

(3) Brushes 
Check each brush for wear by measuring it 
length , as shown. If the brush is found worn down 
to the service limit , replace the brush and holder 
altogether . 

Standard Service limit 
Brush length 16.5 mm 11 .0 mm 

(0.65 in.) (0.45 in.) 
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(4) Rectifier 
The rectifier is to be checked with the circuit tes­
ter for continuity in one direction and non-contin­
uity in the other direction . 
Put one tester lead to terminal "B" and the other 
lead to terminal "N"; then swap the two leads. 
Of the two tester indications, one should be about 
20 ohms, meaning continuity, and the other 
should be infinity (non continuity.). 
Put one tester lead to terminal "N" and the other 
lead to terminal "E"; then swap the two leads. 
In this case , too , the two tester indications should 
be similar to those mentioned above . 

(5) Alternator load performance 
With the alternator-rectifier unit in place, run the 
engine in a speed range of 3,000 to 4,000 rpm, and 
check the alternator output voltage and current. 
Compare the readings against the prescribed va­
lues, indicated below . An output current which is 
small means the possibility of the rectifier being 
defective , any of the stator (armature) coil open­
circuited , or an i1Isulation failure resulting in a 
grounding fault. 

Standard output 
lJoilage and current 

13.8 ~ 14.8 lJoils, 
20A minimum 

10-4. Alternator Regulator 

Fig. 10-14 

AH-~~M 

Fig. 10-15 

In the two-element regulator , one coil acts as voltage limiter or regulator and the other coil as relay for 
controlling the charge warning lamp. It should be noted in the circuit diagram that the magnetic pull deve­
loped by the voltage coil to move its moving point " P2" is roughly proportional to the alternator output 
voltage, whereas the magnetic pull developed by the pressure coil of the relay is dependent on the poten­
tiallevel of neutral point "N" of the armature with respect to the ground. A clear understanding of these 
relations is essential in checking , testing and servicing the regulator unit. 

Armature gap 

Armature gap 

Point P1 -r­- -+-!-I 

(Low-speed) 

Voltage regulator Voltage relay 

Fig. 10-16 
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1. Specifications 

Regulated voltage 13. 8 ~ 14.8 vo lts 

Voltage-relay cut in voltage 4 ~ 5. 8 volts 

2. Maintenance services 

(1) Voltage-relay cut in test 
Hook up a voltmeter, inserting it between ground 
and WHITE-BLACK wire (of the regulator cir­
cuit coupler. Start up the engine , and raise its 
speed gradually until' the charge warning lamp 
goes off. Read th~ voltage just when the lamp 
goes off. This reading should be within the pre­
scribed range, indicated below; if not, raise or 
lower the voltage into this range by bending the 
adjusting arm of the relay. 

Prescribed cut in voltage 4 ~ 4.5 volts 

(2) Voltage-regulator limiting action tes t 
Hook up a voltmeter , inserting it between the al­
ternator " B" terminal and ground, and run the en­
gine within a range of 2,000 to 3,000 rpm, while 
reading the voltmeter indication. The voltage 
read is the charging voltage as limited by the ac­
tion of the voltage regulator; the reading should 
be within the prescribed range, which is indicat­
ed below. If the charging voltage is found too high 
or too low, adjust it by bending the adjusting arm 
of the voltage regulator. 

Prescribed range o f 
charging voltage 

13.8 ~ 14.8 vo lts for 
2, 000 ~ 3, 000 
engine rpm 

Fig. 10-17 

Fig. 10-18 

(a) If the charging voltage is noted to oscillate or otherwise be unstable , it is most likely that the con­
tact point faces in the voltage regulatoare dirty or roughened. Cleaning and smoothening the 
faces will remedy this malcondition. 

(b ) If the charging voltage is too high , the possible causes are as follows: 
1) Point gap is too wide on low-speed side or high-speed side in the voltage regulator. 
2) Contact resistance at high-speed side point is too large. 
3) The coil of voltage regulator or relay is open-circuited. 
4) Open circuit in the line to " N" or "B" terminal of the regulator unit. 
5) Contact pressure is too high on low-speed side pOint. 
6) Imperfect grounding of the regulator unit. 

(3) Continuity test on field coil 
Using the circuit tester , check for continuity be­
tween the "E" and " F " terminals of the alterna­
tor, as shown. The tester should indicate contin­
uity with a resistance value meeting the follow­
ing specification : 

S tandard field circuit 
resistance 

6 ~ 9 ohms 
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{a) 	 If the resistance value noted is too small, it is likely that there is a short-circuit through insula­

tion layers in the coil. 

{b) 	 If the resistance value noted is too large, the following possibilities must be considered: 

1) An open-circuit is developing in the field coil. 

2) The brushes are not seated properly on the slip rings. 

3) Brushes or slip rings are burnt. 

Checking terminal-to-terminal resistances 

Pull off the connector from the regulator unit , re­


IG N F move the cover, and check the resistance be­ Black/White White/Black Wh ite/ G reen 

tween terminals. Refer the resistance readings 
to the following chart to diagnose the internal con­
dition of the regula tor uni t: [: = :1= 

E L B 
Black White/Red White 

Fig. 10-20 

Guide on regulator diagnosis 
- Normal

State of State ofTerminal Diagnosisresistance value 
vol. relay vol. regulator checked (ohms)- - _. 

If not zero, point contact is defec· 
Standstill Zero tive on low·speed side. 

/G·F 
I f infinity is noted, conlrol resistor 

Attracted Approx. 11 is open-circuited. 


If not zero, relay contacl point is 

Standstill Zero not closing ftilly. 


L·E 
 If zero, relay point faces are fused 
Operated together. If infinity is noted, vol­

tage coil is open-circuited. 
100 

-
If zero, pressure coil is shorled. If' 

N·E Approx.24 infinity, voltage coil is open· 
circuited. 

If not infinity, relay point faces are 
Stnadstill Infinity fused logether. 


B·E 
 If zero, voltage coil is shorted. 1/ 
infinity, voltage coil is open­

lOaOperated circuited or contact action of the 
poinl is defective. 

I- ­
If not infinity , relay point faces are 

Standstill Infinity fused together. 
B·L - ------ ­

If not zero, contacl action of Ihe 
Operated Zero point is defective. 

NOTE: In the above chart, " standstill" means that the regulator unit is in de-energized 
state; "operated" means that the armature is manually (with a fingertip) actuat­
ed as if it were pulled in by the coil. 

--J J J ­
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(5) Gap adjustment 
(a) Voltage relay 

Using a thickness gauge , check the two gaps, 
point gap and armature gap. Refer the gauge 
readings to the specification value , below , 
and adjust the gaps as necessary. 

Cap specifications 

Armature 
Appl'Ox. 0.6 mm (0.023 in.)

gap -
Poin t gap Approx. 0.4 mm (0.015 in.) 

(b) Voltage regulator 
Two gaps are to be checked: point gap, and 
armature gap. Use a thickness gauge, and 
compare the readings taken against the fol­
lowing specifications. Adjust the gaps as ne­
cessary. 

Cap specifications 

A umature Approx. 1. 1 mm (0.043 in. )
gap 
Point gap Approx. 0.5 mm (0.0 19 in. ) 

10-5. Main Fuse 

The main fuse, located in the path of current to and 
from the battery, is of fusible link type , whose conduc­
tor wires are copper-nickel alloy in mate rial and are 
sheathed in double layer of insulation. It interrupts 
overcurrent by the melting action of its conductor. 

Interrupting capacity of main {use 30 A 

10-6. Battery 

1. Battery specifications 

Model NS 402-UP 

Rated capacity 35 AH, 12 volts 
I---

Fig. 10-21 

Fig. 10-22 

Fig. 10-23 

Electroly te 2.4 litres (5.07/4.22 US/Imp. pt.) 

Electrolyte S. C. 1.280 when fully charged at 20°C (6S oF) 
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.. 	 Care of the battery 

following information is basic in nature and is nothing new; it is merely a reiteration of what every 
rvice shop personnel knows about the automotive storage battery. The information is intended to serve 
a reminder to the reader, with a hope that he will, in turn , remind each final user of the important basic 
cts about the battery whenever opportunity permits him to engage in a conversation with the final user 

In the shop or out of the shop. 
The battery is a very reliable component, but needs periodical attentions. 
Keep the battery container clean; prevent rust formation on the terminal posts; keep the electrolyte 
surface up to level in each cell-uniformly in all cells; and try to keep the battery fully charged at all 
times . 
Preserve the capaci ty of the ba t tery . 
There is a limit to the ability of the battery to hold electricity in store . This limit is called "capa­
city." 
There are several ways for the battery to lower its capacity: 
(a) 	 Loss of electrolyte , or fall in electrolyte level. 

When this happens , the battery cannot hold so much electricity as it originally could. Handle the 
battery with care when you take it down. Barring the loss of electrolyte by careless spilling or 
otherwise , the electrolyte level goes down gradually in the battery at work because the water 
content of it evaporates. Periodically and distilled water to each cell , as necessary, so that the 
electrolyte is always up to the specified level. Never allow its surface to fall so much as to ex­
pose the cell pIa tes. 

(b i Overcharging the battery in place or off the machine. 
In recharging the battery off the machine, caution must be exercised so as not to overcharge it. 
Overcharging gives rise to several complexities. For one thing , it heats up the battery to melt 
the pitch to result in a destroyed battery. Overcharging could occur in a battery in place if the 
voltage regulator is maladjusted to allow the alternator (or the dynamo in other machines ) to 
develop too high an output voltage. For another thing, " gassing" occurs in a battery being over­
charged to result in a loss of water content. One of the most serious consequences of overcharg­
ing is the swelling of positive-plate grids , causing the grids to crumble and the plates to buckle. 

(c) 	 Undercharging the battery in place. 
Regulator malfunctioning is usually the cause of the battery remaining in a state of charge far be­
low its capacity. This condition is very undesirable in freezing weather, for the electrolyte in 
such a battery can easily freeze up to result in a destroyed battery. Moreover , an undercharged 
battery is an easy prey to a greater evil-sulfation. 

(d ) Sulfation. 
Let us recall the electrochemical reactions that take place in the battery during charging and dis­
charging. As the battery gives out its energy (discharging ), the active materials in its cell plates 
are converted into lead sulfate. During recharging, this lead sulfate is reconverted into active 
material. If the battery is allowed to stand for a long period in discharged condition , the lead SUl­
fate becomes converted into a hard, crystalline substance , which will not easily turn back to the 
active material again during the subsequent recharging. "Sulfation" means the result as well as 
the process of that reaction. Such a battery can be revived by very slow charging and may be res­
tored to usable condition but it is a damaged battery and its capacity is lower than before. 

(3) 	 Keep the battery cable connections clean. 
The cable connections , particularly at the positive (+) terminal post , tend to become corroded. The 
product of corrosion, or rust , on the mating faces of conductors resists the flow of current. The inabi­
lity of the starter motor to crank the engine is often due to the rust formation in the battery cable con­
nection. Clean the terminals and fittings periodically to ensure good metal-to-metal contact , and 
grease the connections after each cleaning to protect them against rusting . 

(4 ) Be always in the know as to the state of charge of the battery. 
The simplest way to tell the state of charge is to carry out a hydrometer test . The hydrometer is an in­
expensive instrument for measuring the specific gravity (S.C.) of the battery electrolyte. Why mea­
sure the S.C.? Because the S.C. of the electrolyte is indicative of the state of charge. 
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The direct method of checking the battery for state of charge is to carry out a high-discharge 
which involves a special low-reading voltmeter , an expensive instrument used generally in the 
vice shops but no recommendable to the user of the machine. 
At 20°C of battery temperature (electrolyte temperature ): 

The battery is in FULLY CHARGED STATE if the electrolyte S.G. is l.280. 
The battery is in HALF CHARGED STATE if the S.G . is 1.220. 
The battery is in NEARLY 'DISCHARGED STATE if the S.G. is 1.150 and is jn danger of 
ing. 

What if the battery temperatures not 200 :C (68° F )? Since the S.G. varies with temperature, you 
to correct your S.G. reading (taken with your hydrometer ) to the value at 20 °C,and apply the 
ed S.G. value to the three-point guide stated above . This mannerof correction needs a chart 
the relation between S.G. and temperature . There is a simpler way: refer to the grap h given 
which tells you the state of charge for a range of S.G. value and a range of temperature . 
How to use the temperature-corrected state-of­
charge graph 
Suppose your S.G. reading is 1.28 and the battery 
tempera ture is -5°C (23 °F). Locate the intersion 
of the SoC line and the 1.28 S.G . line . The intersec­
tion is '"' A" . It is in the zone for CHARGED 
STATE. How much is the battery charged ? To 
find out the answer , draw a line parallel to the 
zone demarcation line , extending it to the right , 
and see where this line crosses the percentage 
scale . In the present example, the line crosses at , 
say, 85% point. The battery is 85% fully charged. 

Fig. 10-24 
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11-1. Description 

The clutch is a diaphragm-spring clutch of dry single disc type , as shown in the cross sectional view 
Fig. 11-1. The diaphragm spring is of tapering-finger type , which is a solid ring in the outer diameter 
with a series of tapering fingers pointing inward. The disc , carrying six torsional coil springs , is 
mounted on the transmission input shaft with a serration fit. 
The clutch cover is secured to the flywheel , and carries the diaphragm spring in such a way that the 
pheral edge part of the spring pushes on the pressure plate against the flywheel (with the disc in 
when the clutch release bearing (throwout bearing) is held back: this is the engaged condition of 
clutch. 
Depressing the clutch pedal causes the release bearing to advance and push on the tips of the 
fingers of diaphragm spring. When this happens , the diaphragm spring acts like the release levers of a 
ventional clutch , pulling the pressure plate away from the flywheel, thereby interrupting the flow of 
from flywheel through clutch disc to transmission input shaft. 
The clutch construction is simple, well balanced relative to rotating speed, durable and capable of 
standing high torsional load and, what is particularly noteworthy , does not require the adjustment of 
kind involved in the conventional coil-pressure-spring release-lever type of clutch. 

Flywheel 

,ri";:::~~dJrr~t-ll1::::::==~::JLt=ir.L....J-Transm ission 
input shaft 

Fig. 11-1 
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-2. Removal 

Removal of the clutch presupposes that the engine has 
been dismounted according to the method outlined in 
the section for the engine. The clutch cover . disc and 
release bea ring can be taken off only when the engine 

off the machine . 

1. Remove the 6 bolts securing the clutch cover to 
the flywheel , and take off the cover and clutch 
disc. 

2. With the clutch release bearing attached to the re­
tainer. remove the retainer spring from the re­
lease shaft. The release bearing will come off as 
the spring is being removed . 

11-3. Maintenance Services 

1. Clutch disc facing surface condition 

A burnt or glazed (glass-like surface ) facing can be 
reconditioned by grinding it with No. 120-200 sand­
paper. If the surface is in bad condition beyond repair , 
replace the whole clutch disc assembly . 

2. Clutch facing wear 

Check the wear of the facing by measuring the depth 
of each rivet head depression , which is the distance be­
tween rivet head and facing surface . If the depressing 
is found to have reached the service limit at any of the 
holes, replace the clutch disc assembly . 

Standard Service limit 
Rivet head 

1.2 mm 0. 5 mmdepression 
(0.4 7 in. ) (0.02 in. ) 
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3. Backlash in disc serration fit 

Check the backlash by turning the disc back and forth 
as mounted on the transmission input shaft. Replace 
the disc assembly if the backlash is noted to exceed 
the limit. Backlash here is a circular displacement as 
measured with a dial indicator as shown. 
A clutch disc exhibiting a large backlash will make an 
impact noise each time the clutch is engaged, and will 
prevent the clutch to engage smoothly. 

Service limit Fig. 11-6
Backlash in serration fit 

0.5 mm (0.02 in.) 

4. 	 Clutch cover 

(1) 	 Inspect the clutch cover for eviderice of the diaph­
ragm spring rivets getting loose. If the rivets are 
loose or are tending to become loose , replace 
the cover assembly; such a cover makes a ratt­
ling noise when the clutch pedal is depressed. 

(2) 	 Inspect the tips of the tapering fingers (to which 
the release bearing exerts a push to disengage 
the clutch) for wear. If the tips are worn exces­
sively. replace the cover assembly. 

Fig. 11-7 

5. 	 Release bearing 

Replace the release bearing if it sticks, rattles or 

makes abnormal noise when spun and turned by hand. 


6. Input shaft bearing and oil seal 


Inspect the pilot bearing (by which the forward end of 

the input shaft is piloted in the crankshaft) and oil seal 

for evidence of malcondition at all times. 

Abnormal noise coming from the clutch, when the 

clutch pedal is depressed to disengage the clutch, is 

often due to a defective pilot bearing. 




;pring wear 

the clutch pedal height to the same height as 
of the brake pedal. This is to be accomplished by 

in or out the adjusting bolt located near the 
point of the pedal arm. 

are two places where adjustment is to be made 
giving a proper amount of play to the clutch pedal. 

is the clutch cable adjuster , above the engine 
member ; and the other is the inner cable ad­

nut at the distal end of the clutch release 
. The play is prescribed to be within the follow-

Clutch pedal play 

Clutch release arm play 

NOTE: 

20~ 30 mm 
(0.9 ~ 1. 2 in.) 

3~4mm 

(0.12~0.16in. ) 

In the right-hand steering machine , make the ad­
justment by means of the clutch cable adjuster in 
such a way that the inner cable will not extend 
more 5 mm (0.19 in .) from the adjusting nut. This 
is necessary for securing the prescribed amount 
of clearance between inner cable and steering 
gear box. 
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Fig. 11-10 

Fig . 11-11 

5 mm (0.19 in) 

Fig. 11-12 



11-4. Clutch Installation 

The clutch is to be installed by reversing the removal 
procedure. Some important steps will be explained in 
detail. 

1. Clutch disc and clutch cover 


A special tool must be used to install the disc and 

cover , in order to align the two to the transmission in­

put shaft . The tool is a sort of dummy; insert it into 

the bearing (pilot bearing) (as if it were the transmis­

sion input shaft). Then mount the disc and cover and, 

after bolting up the cover to the flywheel, draw off the 

mounting tool. 


Clutch disc center guide (09923-36310) 

2. Input shaft bearing 

There is a void between input shaft bearing and oil 
seal. Make this void 60% full with SUZUKI SUPER 
GREASE "A". 

Fig. 11-14 

3. Clutch release bearing retainer 

Before installing the retainer , apply SUZUKI SUPER 
GREASE "A" to its inner surface. 

4. Clutch release arm 

The release arm can be installed after the transmis­
sion has been mounted and set in place but there will 
be some difficulty of handling the arm with the trans­
mission in place. The easier way is to install the arm 
before the transmission is installed; the method is as 
follows: 
In the right-hand steering machine , match the punch 
marks on release arm and shaft. In the left -hand 
steering machine, locate the punch mark on release 
arm off the punch mark on release shaft by an amount 
equal to one serration, as shown. Secure the release 
arm good and hard to the shaft in that position. 

Fig. 11-15 

PunchedPunched 
marksmarks 

Right hand steering Left hand steering 

Fig. 11-16 
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12-1. Description 
The movement of the gearshift lever is transmitted by the control shaft to the gearshift lever case , 
which the three fork shafts are actuated selectively to shift the transmission. 

U-1 
1. Gear shifting lever knob 92. Gear shifting control lever 3 - -
3. Boot '" ' ~ 
4. Housing 

~.~5. Seat 

6 . Spring 
4 

2 

7. Dust seal 

8. Guide plate 5-6 / 9. Gear shifting control shaft 

10. Return spring 
~. 

9 

Fig. 12-1 

12-2. Removal 

1. To remove gearshift control lever. remove the 
four bolts, securing the guide plate, and two 
bolts, securing the lever housing. Remove the 
bolt connecting the lever to the control shaft , and 
pull the lever off. 
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~r case, from 

To remove gearshift control shaft. undo the con­
nection between this shaft and the ex tension shaft 
on the transmission side by removing the bushed 
bolt and nut , and unhook the return spring from 
the other end. from which the gearshift lever has 
been disconnect ed. 

12·3. Maintenance Services 

Gearshift lever adjustment 

If it is hard to shift into "low" or "third, " or if it 
has been reported that the gear slips out of mesh 
during normal cruising , displace the guide plate 
toward rear. Loosening the bolts securing the 
guide plate permits is to be so displaced. 
If it is hard to shift into " second " or "top," or if 
"gear slipping" is complained of, displace the 
guide plate toward front. 

If it is hard to shift in "reverse," displace the con­
trollever housing toward the right. Loosening the 
bolts securing the housing permits it to be so dis­
placed. 

If the lever tends to shift into " top" when it is 
meant to go into " top ," displace the control lever 
housing toward the left. 

Z, Guide plate inspection 

Replace the guide plate if its tongue parts " A" and 
"B" are excessively worn. A worn tongue " A" makes 
'reverse shifting" less articulate; a worn tongue " E " 
rauses the shift lever in neutral to change its position . 
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12-4. Installation 

1. Tightening torque 

lb-ftkg-cmTo be tigh tened to: 

1 5 0~200 10.8 ~ 14.5Joint nut, gearshift control rod 

4.3 ~ 7.260 ~ 100Front nut, gearshift control rod 

4.3 ~ 7.2 60 ~ 100Bolt, control lever guide plate 

200 ~ 250 14.5 ~ 18.0Boit, con trol level' housing 

2. 	 Just before installing the two bushes for gearshift 
control shaft , apply grease to their outer sur­
faces. Also grease the inside surface of the con­
trol lever seat. 

Fig. 12-7 

3. 	 Position the control lever guide to bring the ar­ Front side 
row mark to the front side. 

4. 	 Position and secure the gearshift control lever in 
such a way that, when it is moved into "top" posi ­
tion , there will be a clearance of 30 to 40 mm (1.18 
to 1.57 in.) between it and transfer shift lever. 
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13-2. Flow of Drive Through Transmission 

drive flows will be explained for each shift position: 

driven gear on the main shaft is free from this shaft and merely rotates around it, as driven from the 
drive gear of the countershaft. Shifting the lever into "low" causes low-speed gear shifter fork to push 

:1IJ\Ii'·SD,eea synchronizer toward low driven gear and , through the dog teeth, mesh it with the gear , thus cou­
pling the gear to the main shaft. 
Under this condition, drive flows from input shaft to countershaft through one state of speed reduction , 
andthen from countershaft to main shaft, through another stage of speed reduction. 

Second speed drive 

Shirting the lever into " second" causes the same low-speed gear shifter fork to push low-speed synchron­
Izer to the other direction, that is, toward second driven gear and mesh it with this gear. thereby coupling 
!he gear to the main shaft. Under this condition, speed reduction takes place twice, as in the low speed 
drive described above , first between the gear of input shaft and that of countershaft and secondly between 
second drive gear (of countershaft) and second driven gear (on the main shaft). 

I. Third speed drive 

Sbirting the lever into "third" actuates high-speed shifter fork to engage high-speed synchronizer with 
third driven gear on the main shaft. This gear, like low and second driven gears , is free on the shaft and 
merely spins as driven by third drive gear of countershaft when the gearshift lever is any other position. 
Just as in the case of low and second speed drives, drive flows from countershaft to main shaft through 
third drive and driven gears and high-speed synchronizer. 

4. Top speed drive 

Shirting the lever into "top" actuates the same high-speed shifter fork to engage high-speed synchronizer 
with the input shaft gear through dog teeth, thereby coupling input shaft direct with mainshaft. No speed 
reduction is involved in this flow of drive: engine crankshaft drives main shaft through input shaft. 

5. Reverse drive 

Shifting the lever into " reverse" actuates reverse gear shifter fork to mesh the reverse idle gear into the 
reverse gear on the main shaft. This is a "clash" meshing action, by which the idler gear comes into be­
tween the reverse drive gear of countershaft and the gear on the main shaft. 
Drive is from input shaft to countershaft and then to main shaft through reverse idler gear. Two stages of 
speed reduction and reversal of rotary direction are involved in this drive. 
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13-3. Transmission Gear Ratios 

c 
o 

. ~ 

o 
:::l 
U 
OJ 
a: 

Shift Primary Primary Secondary ratios Overall speed 
position gear ratio speed ratio Gear ratio Speed ratio reducUon ratio 

LOW 30/14 2.143 3.835 

SECOND 34/19 1.789 29/22 1.318 2.359 

THIRD 23/ 27 0.852 1.524 

TOP 1.000 

REVERSE 34/19 1.789 27/ 12 2.250 4.026 

13-4. Dismounting 

Take down the engine according to the dismounting procedure described in the section on the engine. 

Jack up the machine, place the safety stands under it , and support it steady off the work floor. 

Remove the drain plug to drain out the oil in the transmission. 

Remove the link bolt connecting gearshift lever shaft and control lever shaft. 

Disconnect the electrical lead from back-up lamp switch. 

Remove the two transmission mounting nuts , and remove it by carrying it toward the engine side. 


OJ '" 
~ 

OJ 
OJ 

~ 	 13-5. Disassembly 
OJ 

? t 	 1. Separating the upper case from the lower case 

JJ-~ III 	 Remove clutch release bearing from transmis­
sion input shaft. 

(2) Remove the bolts securing gearshifting case and OJ 

OJ 
'" 

take off the case from the transmission case. 

u c 	 .. 
o 	 > 

L~ ~ 
'E 

.r:.


---I-

Fig. 13-3 

(3) 	 Remove the bolts securing the extension case to 
the transmission case, and detach the extension 
case and mounting bracket. 

Fig. 13-4 
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(4) Remove tHe bolts fastening the upper and lower 
cases together, separate the two, and take out the 
main shaft assembly. A steel bar, similar in 
shape to screwdriver, may have to be used to pry 
the two cases apart, as shown. In such a case, do 
not stick the bar too far intQ between the two mat­
ing faces or the faces may become damaged. 

2. Removing the countershaft 

(1) Remove the 3 bolts securing reverse gear shaft 
stopper plate, and take off the stopper plate and 
reverse gear shaft. 

(2) Remove the cirC\ip rl1taining the reverse gear on 
countershaft, using the circlip remover, and slide 
the reverse gear off countershaft. 

Circlip remover (09920-70120) 

(3) Remove the rubber plug on countershaft. Re­
move the cirC\ip retaining the countershaft bear­
ing, as shown. 

- \30 -
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off countershaft to the low gear side , remove 
tile bearing, and take the countershaft assembly 

t of the case . Two special tools must be used 
for this removal : 

Bearing installer (09922-55130 ) 
Bearing puller (09913-60910) 

Removing the main shaft and input shaft 

Take out the input shaft by hand , taking care not 
10 let the high-speed synchronizer rings drop. 

Remove the circlip retaining the hub of high­
speed synchronizer sleeve , and slide off the 
sleeve hub and third driven gear from main 
shaft. A special tool must be used in removing the 
circlip : 

Circlip remover (09920-70120) 

Remove the circlip retaining the lever gear on 
main shaft . Remove this gear and main shaft 
bearing. Be sure to use the circlip remover . 
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(4) 	 From main shaft , take off the low driven gear , 
low-speed synchronizer sleeve hub and second 
driven gear. Be sure not to allow the synchron­
izer rings to drop down when the sleeve hub is 
coming off. 

4. 	 Removing the shifter fork shafts and forks 

(1) Before starting the removal work , make sure 
that all the shifter fork shafts in place are in neu­
tral position. First, remove the stopper plate for 
shifter fork shafts by removing the two bolts se­
curing this plate. 
It is important that the three shifter fork shafts 
be kept in neutral position at this time in order to 
make sure that the interlock balls between two 
adjacent shafts are seated fully in the dents of re­
spective shafts. If any of these interlock balls is 
off the dent , some of the fork shafts will refuse to 
come out when pulled. 

(2) 	 Using the spring pin remover (special tool), draw 
out the spring pin on reverse gear shifter fork, 
and pull out the shifter fork shaft. As this shaft 
comes out , the locating ball and spring will jump 
ou t of the hole; do not let them flyaway. 

Spring pin remover (09922-85811) 

(3) 	 Move the high-speed shifter fork shaft into the po­
sition for " third." This will allow the spring pin 
to shift into the dent provided in the case. Using 
the same special tool , mentioned above , draw out 
the spring pin and pull out the fork shaft. As in 
the case of (2) above, be careful not to let the 
steel ball and spring flyaway. 

(4) 	 Having thus far removed the reverse gear shifter 
fork shaft and high-speed shifter fork shaft , you 
are now to remove the low-speed shifter fork 
shaft, as follows: Move this fork shaft into the po­
sition for "second ," so that the spring pin will 
shift into the dent provided in the case; draw out 
the spring pin by using the spring pin remover , 
mentioned above: and remove the shaft by pul­
ling it out. 

Fig. 13-13 

Fig. 13-14 



4 

:ialloo ) 

Spring pin 

the chamfered edges of gear teeth of the three 
_ rc-rtr,'ving and driven gears (of main shaft and 

) and idle gear. If the edges are worn bad­
replace the gears. Abnormal noise or gear slipping 
~verse drive is often due to worn tooth edges of 

Countershaft and its bearings 

JJ any of the countel'shaft gears is found with chipped 
broken teeth, replace the countershaft. Check each 

bearing by spinning its outer race by hand to " feel " 
!hesmoothness of rotation. Replace the bearing if not­
ed to exhibit sticking. resistance or abnormal noise 
when spun or rotated by hand . 

Input shaft 

Referring to Fig. 13-19, inspect the cone (1) and 
toothed ring (2) for wear and damage . 

(2) Inspect the gear teeth (3) and splines (4) for 
wear and damage . 
If any part of the input shaft inspected as above is 
found excessively worn or badly damaged, re­

place the shaft. 
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4. 	 Combination of gear and synchronizer ring 

(1) 	 Fit the ring to the cone of the gear (input gear, or 
"third," " second" or "low" gear ). and measure 
the clearance between the two at the peripheral 
teeth , as shown in Fig. 13-20. If the clearance is 
noted to have reached or exceeded the service li­
mit , replacement is necessary. 

Clearance Standard Service limit 
between 
gear and ring 

0.8 ~ 1.2 mm 
(0. 03 ~ 0.05 in.) 

0.5 mm 
(0.02 in.) 

I 

(2) 	 Inspect the external cone (of the gear) and inter­
nal cone (of the ring) for abnormal wear. Be sure 
that the contact patterns on these surfaces indi­
cate uniform full-face contact. and that the sur­
faces are from any wavy wear. A badly worn 
member must be replaced. 
Proper synchronizing action on gear shifting can 
be expected when the ring-to-gear clearance 
(Fig. 13-20) and the condition of cone surfaces, 
among other things, are satisfactory. 

Fig. 13-21 

5. 	 Chamfered tooth ends of ring (external teeth) and sleeve (internal teeth) 

Synchronizer ring and hub have three slots each, in which the keys are carried as backed by 
springs, so that the hub and its two rings, one on each end, are capable of running together. Since 
sleeve is engaged by its internal teeth with the hub , as if the two were splined together. the sleeve 
with the hub and rings. 
In meshing action, the sleeve is pushed (by the shifter fork ) to one side. so that is slides axially on the 
pushing the ring toward the cone surface of the gear. This push is transmitted by the three keys, 
lightly gripped by the sleeve. 
By the friction between the gear cone and the ring cone (internal) , the ring begins to rotate but is 
by the hub because of the keys. In other words , the ring is at this time twisted. while the sleeve is 
ing further to push the ring fully against the gear cone. Since the ring is unable to slide along any 
the sleeve lets go of the keys and rides over to the ring. At this moment, the initial contact between 
chamfered ends of teeth of the ring and those of internal teeth of the sleeve occurs. This contact is 
that the internal teeth of the sleeve aligh themselves to those of the ring . When the sleeve advances 
slides into the ring , the ring will be rotating nearly with the speed of the gear, so that the sleeve is 
smoothly to slide over into the clutch teeth of the gear. 
The initial contactor mesh between sleeve and ring is determined by the widths of key and slot or, 
the same thing, the key clearance in the slot, and is prescribed to extend at least a third (1/3) of 
chamfer . 
With the synchronizer properly assembled on the 
shaft, push in and twist each synchronizer to see if the 
one-third mesh occurs or not; if not, it means that the 
overall wear (which is the sum of the wears of slots, 
keys and chamfered tooth ends) is excessive and. in 
such a case, the entire synchronizer assembly must be 
replaced. 

D,'t<att.le in 

Ratt 
exte 

Mesh of chamfered tooth Contact extending about 
ends of synchronizer ring 1/3 of chamfered face 
and hub from apex 

- 134­

http:D,'t<att.le


l Synchronizer rings 

Inspect each synchronizer ring for wear of its key 
slots by measuring the width of each slot. If the width 
reading exceeds the limit, replace the ring. 

Key slot width of 
Standard Service limit 

I---
synchronizer ring 9.8 mm 10.2 mm 

(0.38 in.) (0.40 in.) I 

7. Fork shaft locating springs 

Two kinds of locating spring are used to arrest the 
three shifter fork shafts. If " gears slipping out of 
mesh " has been complained, check these springs for 
strength by measuring their free lengths, and replace 
them if their free lengths are less than the service li­
mits. 

Fig. 13-24 

Spring No. Standard 

Free length of No.1 
~ 

19.5 mm (0. 767 in.) 

Free length of No.2 17.5 mm (0.689 in.) 

Service limit 

17.0 mm (0.669 in.) 

16.0 mm (0.630 in.) 

Fig. 13-2313-20 

:>ntacting surface 

/ 

13-21 

is backed by expanding 
ing together. Since the 
:her, the sleeve too runs 

[ides axially on the hub, 
e three keys, which are 

:0 rotate but is opposed 
[e the sleeve is advanc­
,lide along any further, 
al contact between the 
s. This contact is such 
e sleeve advances and 
it the sleeve is enabled 

key and slot or, to say 
.t a third (1/ 3) of the 

1/3 

8. Extension case bush 

Check the bush press-fitted into the extension case for wear by measuring the radial clearance between 
bush bore and sliding yoke . If the sliding yoke is capable of rattling in the bush because of advanced weal' , 
it will cause the propeller shaft to rattle. For this reason, an extension case found to allow its sliding yoke 
to rattle in excess of the serviCe limit must be replaced; replacement of the bush alone is not permissible. 

Rattle of sliding yoke in 
Standard Service limit 

extension case bush 0.02 ~ 0.06 mm 0. 1 mm 
(0. 0008 ~ 0.0024 in.) (0.004 in.) 
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forks and shafts 

When feeding each shifter fork onto its shaft, be 
ture to bring the boss (in which the hole for admit­
ting the spring pin is provided) to the extension 
case side. 

Two kinds of coil spring are used for loading on 
the locating steel balls. A No. 1 spring (larger in 
coil diameter) and a No. 2 spring are used on two 
fork shafts-low-speed and high-speed . Only one 
spring, No.1, is used on reverse shifter fork 
shaft. Refer to Fig. 13-29. Be sure to make proper 
pring combinations and discriminate the two 

kinds correctly , as shown, at the time of install-
JOg the steel balls and springs . 

The shifter fork shafts are to be installed sequen­
tially. First to be put in place is low-speed shaft, 
followed by high-speed shaft and then reverse 
shaft. The sequence is indicated in the ascending 
order of numbers in Fig. 13-30. 

The hole for installing the interlock steel balls is 
provided in the side wall , next to the reverse 
shifter fork shaft, of the transmission case. Be 
sure to feed in one ball after another , positioning 
each ball between two adjacent shafts, as shown 
in Fig . 13-31. 

NOTE : 
Be sure to put in the pin for preventing two 
shafts from getting shifted at the same time . 
This pin goes into the hole provided in the 
high-speed shaft. 
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No.1 spring No. 2 spring 

Fig. 13-29 

Fig. 13-30 

Hole for admitting interlock ball 

-! ~ 
Reverse - -

High -speed------'>.,,& Pi, 

Low-speed-

Fig. 13-31 



4. Reverse gears and idle gear 

The two reverse gears have their teeth chamfered on 
one end. and the reverse idle gear is similarly cham­
fered . When mounting the reverse gears on main shaft 
and countershaft, respectively, be sure to bring the 
chamfered end to the outboard side. The chamfered Inward 

end of the idle gear , however, must face inwardly , as 
shown in Fig. 13-32. 

Fig. 13-32 

5. Input shaft and main shaft installation 

Before installing the input and main shaft assembly 
on the lower case , be sure fit the " C" rings and dowel 
pins into the case . 

6. 	 Putting together upper and lower cases 

(1) 	 Clean the joint faces , removing any foreign mat­
ters adhering to these faces, and then apply the li­
quid sealing compound (SUZUKI Liquid Gasket, 
99000-33010) to the joint faces , coating each face 
uniformly with the compound and , 3 or 5 minutes 
after this application , match the two cases to­
gether . 

(2) 	 When bringing the two cases into match as above, 
be sure to guide each shifter fork into the groove 
of its synchronizer sleeve. After putting the up­
per case on the lower case, tighten the joint bolts 
uniformly and sequentially so as to equalize the 
joint pressure all around. 
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14-1. Description 

The transfer gear box is an auxiliary transmission for on-off control of two-speed drive transmitted to 
both front and rear axles concurrently and provides additional speed reductions, HIGH and LOW, for any' 
selection of main transmission gears. 
The functions of this auxiliary transmission are mainly two-selection between four-wheel drive (front 
and rear axles) and two-wheel drive (rear axle) and between HIGH and LOW for four-wheel drive. Three 
propeller shafts are associated with the gear box. 
These functions are accomplished by means of four shafts arranged in three-axis configuration and two 
sliding clutches. The selection is effected by actuating these clutches from a single control lever located 
beside the driver 's seat and in the floor tunnel section . The gear box is mounted on a chassis cross 
member. 

~ "':-.., 

0\~; :J 5 

l \ \ jt ~ l I 
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~ ~ 40 
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""'-1 - ( - '\ -..-... 37 '"". 

_ ( ~ '_ ,. 31 ' W -\ ~"-jl ) 35 41 ~~ '\ ,: ~_ \1" 31 42 
- .;> 34 43 

31 4419 

30 20 

1. Oil seal (28 x 27 x 10 mm) 16. Plug 31. Thrust washer 
2_ Retainer 17. Cirelip 32. Bush (20 x 25 x 30 mm) 
3. Gasket 18. Bearing 33. Output shaft high gear 
4_ Bearing 19_ Transfer output front shaft 34. Bearing 
5_ Transfer input shaft 20_ Rear shaft hub set 35_ Speedometer drive gear 
6 _ Bearing 21. Cirel ip 36. Speedometer driven gear 
7_ Cirelip 22_ Spacer 37. Bearing 
8. Bearing plug 23_ Cirelip 38. o ring 
9. Stopper pin 24_ Bearing 39_ Spacer (20 x 32 x 16 mm) 

10_ Transfer counter gear shaft 25_ Retainer 40. Oil seal (32 x 52 x 10 mm) 
11. Bush (25 x 35 x 20 mm) 26. Bearing 41_ Thrust washer 
12_ Thrust washer (25 x 40 x 3.8 mm) 27_ Transfer output rear shaft 42. Gasket 
13. Bearing (25 x 33 x 23.8 mm) 28. Bush (25 x 30 x 33 mm) 43. Speedometer gear case 
14. Spacer (25.1 x 31 x 25.4 mm) 29_ Output shaft low gear 44. Oil seal 
15. Transfer counter gear 30_ Spacer (25_2 x 38 x 8 .3 mm) 45_ Driver gear pin 

Fig. 14-1 
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Transfer input shaft is connected to the output shaft of the main transmission and its gear as in constant 

mesh with one (big gear) of the two of transfer countershaft. The big gear is in constant mesh with "high" 

gear. which is rotatably mounted on transfer output rear shaft. The other gear (small gear) of counter· 

shaft is in constant mesh with " low" gear rotatably mounted on the same rear shaft. 

Rear clutch , by its sleeve, is capable of coupling "low" or " high " gear to the rear shaft. The front end of 

this shaft is rotatably connected to transfer output front shaft, and carries front clutch capable of rigidly 

coupling rear shaft to front shaft by its sleeve engaging with the toothed clutch ring integral with front 

shaft. 

The engaging and disengaging actions of the sleeve , actuated by a shifter fork, of each clutch are similar 

to the sleeve of the synchronizer used in the main transmission. 

The major working members of the transfer gear box having thus been identified in reference to Fig. 14·1 , 

the selective flows of drive will be described. 


14-2. Selective Flows of Transfer Drive 

1. Rear·wheel drive 

Rear shifter fork pushes rear clutch sleeve into "high" gear , thus coupling the gear to output rear shaft. 
Drive flows from input shaft to output rear shaft through big gear , "high" gear and rear clutch. 

REAR WHEEL DRIVE 

All wheel drive 

H 

N 

L 

Rear 
wheel 
drive 

From 
transmission 

1.' . J .. ..' ,
!. ~~ . 

~ '.-.: 

Fig. 14·2 

2. AIl·wheel drive on HIGH 

Under the conditions of rear·wheel drive, described above, front shifter fork pushes the sleeve of front 
clutch onto the toothed clutch ring , thus coupling output rear shaft to output front shaft. Front shaft and 
rear shaft run together on HIGH. 

From L . . · transmission L 
ALL WHEEL DRIVE H RANGE Rear : ~- I' _r 'l 

~ .wheel -.J • ,T' • 
; 

drive 

[' 

H 

All wheel drive N 
To rear 
wheel 

L 

Fig. 14·3 
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3. AU-wheel drive on LOW 

Front shifter fork actuates front clutch to couple rear shaft to front shaft ; and rear shifter fork actuates 
rear clutch to couple " low" gear to rear shaft. Front shaft and rear shaft run together on LOW. 

ALL WHEEL DRIVE L RANGE 

H 

All wheel drive N 

L 

14-3. Gear Ratio Data 

1. Model LJ50 

Shifl position 

Rear-wheel drive 

A ll-wheel drive HIGH 

All-wheel drive LOW 

Shift p osition 

R ear-wheel drive 

All-wheel drive HIGH 

All-wheel drive LOW 

Primary 
gear ratio 

29/ 14 

Primary 
gear ratio 

2 7/16 

Rear 
wheel 
drive 

Fig. 14-4 

Primary 

To front 
wheel 

reduc tion ratio 

2.071 

Primary 
reduction ratio 

1. 68 7 

Secondary ratios Overall transfer 

gear reduction reduc tion ratio 

24/29 0. 82 7 1. 714 

24/ 29 0. 8 27 1. 714 

32/22 1.454 3. 01 3 

Secondary ratios Overall transfer 

gear reduction reduction ratio 

25/27 0. 926 1.562 

25/ 27 0.926 1.562 

3 2/ 21 1.524 2.570 

2. Model LJ50V 

14-4. Removal 

( 1) Remove the knob from transfer gear control lever . Turning the knob makes it come off the lever. 
(2) Remove the eight screws securing the cover on transfer servicing hole , and take the cover off . 
(3) Apply the parking brake. Remove the securing bolts from each universal-joint flange connection to 

sever the three propeller shafts from the transfer gear box. 
(4) Disconnect the parking brake wire at parking brake lever . 
(5) Disconnect speedometer drive cable from the transfer gear box. 
(6) 	 Remove the four mounting bolts securing the gear box to the chassis cross member , and take down 

the gear box. 
(7) Drain out oil from the gear box taken down by loosening its drain plug. 
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14·5. Disassembly 

1. Universal-joint yoke flanges 


There are two flanges to be removed: one from the in­

put shaft and one from the output front shaft. Lock the 

flange so that it will not turn , and loosen and remove 

the nut holding the flange to the shaft. Draw off the 

flange . 


2. 	 Center brake 

(l) 	Utilize the differential preload checking tool on 
the center brake drum so that the drum will not 
turn. Loosen and remove the nut securing the 

drum. 

Differential preload checking tool (09900-75220 ) 

(2) 	 Remove the brake shoes. Remove the 4 bolts se­
curing the backing plate , and take out the backing 
plate assembly . 

3. 	 Speedometer driven gear 

Remove the speedometer driven gear , as shown in 
Fig. 14-8. 

I 

\ 

\ 

F ig . 14-5 

Fig. 14-6 

Fig. 14-7 

Fig. 14-8 
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4. Transfer gear control lever 

Twist the control lever guide counterclockwise while 
pushing it down ; this will permit the lever to be re­
moved from the gear box. 

5. 	 Upper transfer cover 

Remove the bolts securing the upper transfer cover , 
and take off the cover. 

6. 	 Transfer front case 

Remove the nuts fastening down the transfer front 
case : tap around on the edge of the case with a mallet 
to shake the case loose . Remove the front case com­
plete with the output front shaft. Drive on the front 
shaft with the mallet to force it off the front case. 

7. Transfer intput shaft 

(1) Remove the 4 screws securing the reta iner of in­
put shaft bearing, and take out the retainer . 

Shock driver (09900-09002 ) 
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14-9 

4-10 

12) 	 Draw out the input shaft by using the special tool , 

as shown in Fig. 14-13. 


Transfer input shaft puller (09922-65122) 

8. 	 Transfer couiltershaft 

(1 ) Using the spring remover (special tool), remove 

the spring pins locking front clutch shifter fork 

and lever stopper. Remove the shifter fork and 

stopper from the shifter fork shaft. 


Spring remover (09922-85811) 

(2) 	 Remove the front clutch sleeve from clutch hub. 
Using the circlip remover (special tool) , remove 
the circlip retaining the front clutch hub in place, 
and slide the clutch hub off output front shaft. 

Circiip remover (09920-70111) 

I 
Fig. 14-15 	 I, 

(3) Remove the two bolts securing the stopper plate 
\ 

for gear shifter fork shaft , and displace the stop­


per plate off the stopper of countershaft. 
 I 

Fig. 14-16 
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Fig. 14-20 
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(4) Take a firm grip on the end of countershaft , using 
a pair of pliers , and pull the countershaft out. 
Take out the counter gears , three needle roller 
bearings, spacer and two thrust washers from in­
side the case. 

9. Shifter fork shafts 

(1 ) The plug keeping the shifter shaft locating (ar­
resting ) balls and springs in place is on the left­
hand side wall of the case . Remove this plug, and 
take out the steel balls and springs . 

(2) 	 Pull the front clutch shifter shaft straight out. Us­
ing the spring remover (special tool) , drive out 
the spring pin locking the rear clutch shifter fork , 
and similarly pull out the rear clutch shifter fork 
shaft ; do not rotate this shaft or the steel ball 
may settle into the dent to prevent the shaft from 
coming out. 

Spring remover (09922-85811 ) 

Fig. 14-19 
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~. 14-20 

Fig. 14-17 

Fig. 14-18 

18. Output rear shaft 

Using a mallet, drive on the center-brake side end of 
the output rear shaft to force it out of the case. The 
shaft will come out complete with the output shaft 
bearings, retainers and clutch. 

14-6. Maintenance Services 

1. Gear teeth 

Inspect the gear teeth (1), the internal teeth of rear 
clutch sleeve (2) and the clutch teeth of the gear (3) 

for wear, cracking, chipping and the like malcondi­
tion . Replace the gear or sleeve as necessary. 

2. Locating spring 

Check each shifter fork shaft locating spring for 
strength by measuring its free length. If the length is 
noted to be less than the service limit, replace it. 

Fig. 14-21 

2 3 

Fig. 14-22 

Free length of 

Standard Seruice limit 

No.1 19.5 mm 17.0 mm 
locating spring (0.767 in.) (0.669 in.) 

No.2 18.5 mm 16.0 mm 
(0. 73 in.) (0.63 in.) 

Fig. 14-23 

3. Parking brake 

The parking brake is identical in all respects to the 
rear wheel brake except for the shae actuating 
member, which is a hydraulic cylinder (wheel cy­
linder) in the rear wheel brake. 
Drum-to-shoe clearance is to be adjusted in the same 
way, that is , by rotating the adjusting screw with a 
screwdriver inserted through a hole provided in the 
drum . 
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To be tightened to: 

Bolt, upper-case cover 

Bolt, lower-case cover 

Bolt, transfer front case 

Bait, stopper plate, shifter forll shaft 

Oil filler plug and drain plug 

Nut, universal join t flange 

Transfer case mOtmting nut 

Bolt, crossjoint flange 

Transfer case moun ting bolt 

Fig. 14-25 

kg-cm lb-ft 

90 ~ 120 6.6 ~ 8.6 

60 ~ 100 4.3 ~ 7.2 

150~200 10.B~14.1 

90 ~ 120 6.6 ~ B.6 

300 ~ 500 21.7~ 36.1 

90 ~ 120 6.6 ~ B.6 

150~200 IO.B ~ 14.5 

15V~200 1071 ~ 14.5 

230 ~ 280 16. 7 ~ 20.2 

The clearance is to be set as follows: 

For each shoe , turn its adjusting screw to reduce the 

clearance to zero, that is, make the shoe lining bear 

against the drum. From that position of the screw, 

move it back: 


3 to 7 notches For leading shoe 

4 to 8 notches For trailing shoe 

After setting the clearance as above, rotate the drum 
by hand to be sure the shoes are not dragging on the 
drum. The object of this adjustment is to provide the 
smallest possible clearance that is free from any 
signs of dragging. 

14-7. Important Steps in Installation 

1. 	 Tightening torque 

2. Clutch sleeve hubs 

When mounting the clutch sleeve hub , make sure that 
its high boss points toward the center brake side. This 
applies to both clutches , front and rear. 

BrGke side .....I!;t:::: 

3. Output rear shaft 


When installing the output rear shaft in the case, be 

sure to position its bearing retainer and the counter­

shaft bush in such a way that the grooves of the re­

tainer and bush will line up, as shown. Use of a special 

tool is involved in this step. 


Bearing installer (09913-85210) 

Fig. 14-27 
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4. Locating springs and balls for shifter fork shafts 

Care must be taken to ensure that these springs and 
balls take their positions correctly so that they will 
function properly in arresting the shafts and in pre­
venting the shaft from slipping out of its "arrested" 
position to result in acidental clutch disengagement or 
in clutch "grating. " After putting in the springs and 
balls. test the shafts for arresting action by moving 
them by hand . 

5. 	 Shifter fork shafts and forks 

(1) 	 Each shaft is to be installed in this sequence: Se­
cure the shifter fork to the rear clutch shifter 
fork shaft in place , with the fork set astride in the 
groove of the clutch sleeve; move the clutch 
sleeve into mesh with "high" gear; and then in­
sert the front clutch shifter fork shaft. This se­
quence is mandatory : if the rear clutch should be 
left in neutral position when the front clutch 
shifter fork shaft is inserted , the locating ba lls al­
ready in place would prevent this shaft from get­
ting installed. 

(2) 	 Make sure that the grip boss of each shifter fork 
comes on the inner side as shown. This means 
that the boss (into which a spring pin is driven in 
to lock the fork to the shaft) of the rear clutch 
shifter fork points to " low " gear side, and that of 
the front clutch shifter fork points to " high " gear 
side. 

(3) 	 Of the two shifter forks, the one with a longer 
boss is for rear clutch, the other is for front 
clutch. 

6. Counter gear needle bearings 


The counter gear runs on three needle roller bearings. 

Two of these bearings support the large end. and the 

remaining one the small end, with a spacer in be­

tween . When installing the counter gear, be sure to lo­

cate these bearings as shown. With the bearings locat­

ed in a ny other way , the counter gear might fail in ser­

vice. 
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7. Counter gear assembly 

The procedure of assembling and installing the coun­
tershaft is slightly complicated. First, fit the three 
needle bearings and spacers into the gear cluster 
(small gear and big gear), oil the bearings in the bore, 
and attach the two thrust washers , one on each end of 
the gear cluster. Use grease to hold the washers to the 
end faces , as shown. Lower the gear cluster in su­
spended condition into the case, holding the gear clus­
ter level and steady, as shown in Fig. 14-32, and align­
ing its bore to the shaft holes provided in the walls of 
the case. Then insert the countershaft through the 
case and gear cluster. 

8. Counter gear stopper pin 

Before installing the stopper plate , which is primiarily 
for shifter fork shafts, make sure that the stopper 
pin for countershaft has been properly set in place. 
Tighten the securing bolts on stopper plate while keep­
ing the plate pushed toward the shifter fork shafts, so 
that the stopper plate will be fully effective in its se­
cured condition. 

9. Transfer case covers 

The securing bolts on the upper and lower covers of 
the case are to be tightened sequentially and in steps 
so tha t the joint pressure will be distributed uniform­
ly. Move the wrench from bolt to bolt across the 
cover. tighten each bolt just a little at a time . 

./(1. Cuhrf 'CUing o,-t'!'Ur a-an. 'fer~rAIu...­

The gear box takes in 900 cc of oil (1.90/ 1.60 US/ Imp.) 
For the oil , use high-grade gear oil of SAE 90. 

Transfer gear box oil capacity and specification 


900 cc ( 1. 90/ 1.60 US/ Imp. pt.) SAE 90 gear oil 
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15-1. Description 

The two models, L.J50 and LJ50V, covered in this manual are four-wheel drive machines and, as such, use 

three propeller shafts designated as No.1 , No.2 and NO.3. 

No.1 propeller shaft transmits drive from the transmission to the transfer gear box. No.2 shaft and NO.3 

shaft extend from the transfer gear box, the former driving the front axle and the latter the rear axle . 

Each propeller shaft is terminated by universal joints to permit the shaft to accommodate the radial dis­

placement of the driven member relative to the driving member ; and each universal joint is connected to 

the driving or driven shaft through spline engagement, the internal splines being provided in the distal 

yoke of the joint, so that the propeller shaft permits the driven member to axially displace itself relative 

to the driving member. These two kinds of displacement are possible within certain limits, and are expect­

ed to occur between the transmission and the transfer gear box, between the transfer and the front axle 

and between the transfer and the rear axle . 

The cross spider in each universal joint is fitted with four needle roller bearings . These bearings are press­

fitted into the housing parts of the yokes and locked in place by punching. Thus, the universal joint assem­

bly is not meant to be broken apart for overhauling. 


Fig. 15-1 
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15-2. Removal 

I. 	 Lift the machine off the floor by jacking up the 
axles , and rest it on safety stands. 

2. 	 At each splined connection. remove the four bolts 
securing the yoke to its splined companion flange 
piece. This disconnects the propeller shaft, leav­

ing the !'lange piece behind. 
The transmission-side end of No. 1 shaft has no 
flange piece ; this end is splined to the driving 
shaft inside the extension case. All you have to do 
there is to pull No.1 shaft off the extension case. 

15-3. Maintenance Services 

1. Lubrication 

The inside yoke of each universal joint has a grease 
nipple. At regular intervals stated in the recommend­
ed servicing schedule , pump in grease to relubricate 
the joint. Use SUZUKI SUPER GREASE C. 

2. Universal joint noise 

If the universal joints are suspected of producing chat­
tering or rattling noise, inspect them for wear. Check 
to see if the cross spider rattles in the yokes or if the 
splines are worn down. 
The noise coming from universal joint can be easily 
distinguished from other noises because the rhythm of 
chattering or rattling is in step with cruising speed. 
The noise is pronounced particularly on standing start 
or in the coasting condition (when the braking effect 
of the engine is showing in the drive line ). 
The remedy for a propeller shaft whose universal 
joints are making noise is to replace the whole shaft 
assembly. 

Fig. 15-2 

Suzuki super grease C 

Fig. 15-:3 

Fig. 15-4 
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15-4. Installation 

The installing procedure is reverse of the removal procedure. Be sure to adhere to the following instruc· 
tions when installing the shafts : 

1. Flange tightening torque 
Be sure to tighten the four bolts to the following torque value when securing the companion flange to 
the yoke at each end of the propeller shaft: 

Tightening torque for universal 
joint flange bolts 

150 ~ 200 kg·em (10.8 ~ 14.5 {t·lb) 

Grease 

Fig. 15-5 

Match marks 

Fig. 15-6 

Joint sheath rubber 

Fig. 15-7 

2. 	 Grease the splines liberally , filling the grooves 
wi th grease. 

3. 	 Match marks are provided on the slip-0n spline 
connections. Inserting the splined end into the 
splined bore without regard to the match marks 
can be a possible cause of noise or vibration of 
the propeller shaft. Be sure to index the marks. 

4. 	 The joint sheath rubber has a large diameter in 
one end and a small diameter in the other. Be 
sure to fit the sheath rubber with its large-dia­
meter end brought to the joint yoke side. 
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16-2. Rem16-1. Description 
Instructions a 

gearing are concerned. The major difference in this limited sense lies in the shape of the housing. 
The two axles, front and rear , are identical as far as the designs of pinion-and-gear drive and differential 

except where G 

Each axle may be regarded as consisting, speaking roughly , of supporting parts (axle sleeves , differential 1. Loosen, b 

housing and carrier case) ' ~nd drive transmitting parts (bevel pinion and gear, differential gearing and Rest the 

live axle shafts). In the present section, only the bevel pinion and gear and differential gearing are taken 2. Drain out 

up under the collective title of "differential. " 3. Remove t 

The bevel gear drive is of hypoid design ; pinion and gear have hypoid gear teeth. This means that the pin­
ion is located slightly below the center of the bevel gear to permit the car body to be lowered in design. 
and that some wiping or sliding action occurs in tooth meshing between pinion and gear . Here lies the rea­
son why use of hypoid gear oil is specified for the differential. For front diHe 
Four differential pinions are used in the differential case to qualify this gearing for heavy-duty "differen­

1. 	 After tak· tial" drive. Thus, a total of 8 gears-a drive pinion, a crown gear, two side gears and four pinions-are in­
brake drside the differential housing, all mounted on the differential carrier case bolted to the housing. 
place, ar 
cia I tools 

14 

Front dru 
Sliding ha 

2. 	 Disconne( 
the king~ 
when disc 
off the ho 
vent the b 

1. Oil seal 	 10. Adjuster lock plate 19. Right case 

2. Bearing 	 11 . Bevel gear pinion set 20. Thrust washer 3. Remove t 

3. Carrier 12. Gasket 21. Joint 	 ing plate , 
4 . Thrust bolt 	 ) 3. Rear axle housing 22. Th rust washer shoes , h 
5. Spacer 	 14. Front axle housing 23. Pinion shaft No. 2 

6. Shim 	 15. Gasket 24. Pinion shaft No. 1 

7. Bearing 	 16. Oil level plug 25. Side gear set 

8. Bearing adjuster 17. Gasket 	 26. Left case 

9. Side bearing 	 18. Oil drain plug 

Fig. 16-1 

- 158 ­



ve and differential Instructions and information given in this and subsequent sub-sections apply to both axles, front and rear , 
housing. cept where otherwise indicated: 

eeves , differential I Loosen . but do not remove , hub nuts all road wheels. and raise the machine off the floor by jacking. 
~ntial gearing and Rest the machine steady on safety stands. 
gearing are taken Drain out the oil in the differential housing by loosening the drain plug. 

Remove the hub nuts and taken the wheels , front and rear. Each wheel has five hub nuts. 
1eans that the pin­
lowered in design, 
Here lies the rea-

For front differential
vy-dutY " differen­

I. 	 After taking down the front wheels , remove theJr pinions- are in­
using. brake drums . The nuts , securing the drum in 

place, are to be loosened with the following spe­
cial tools : 

Front drum remover (09943-35511) 
Sliding hammer (09942-15510 ) 

2. 	 Disconnect brake pipe from brake hose. above 
the kingpin . Have a small plug ready for use 
when disconnecting the pipe. As the pipe comes 
off the hose , insert the plug into the hose to pre­
vent the brake fluid from leaking out. 

Fig. 16-2 

Fig. 16-3 

case 
. washer 3. Remove the four bolts securing the brake back­

washer 
ing plate, and take off the plate complete with 

shaft NO.2 shoes , wheel cylinder and others. 
shaft NO . 1 
'ar set 
se 

Fig . 16-4 
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4. At each tie rod end , remove the nut and discon­
nect the end from s teering knuckle . If the stud is 
tight in the hole of knuckle arm , put on the nut 
and lightly tap on the stud to shake it loose . The 
nut so put on serves to protect the threads . 

5. Remove the 8 bolts securing the oil seal cover. 
From the knuckle arm case , take off felt pad , oil 
seal and seal retainer . Remove the top and bot­
tom kingpins from the case by removing the 4 
bolts securing each pin . 

6. Draw out the live axle shaft from the axle sleeve. 
The shaft at this time is complete with the steer­
ing knuckle and constant-velocity flexible jOint. 

7. At the differential housing , disconnect the pro­
peller shaft by removing the bolts securing flange 
yoke to companion flange . Remove the 8 bolts 
holding fa st the differential carrier case to the 
housing, and take down the carrier assembly. 
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Fig. 16-7 

Fig. 16-8 

For rear 
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2. Using th 

Rear axle 
Sliding ha 

3. Disconne 
the front 
ferential 
ing the 8 



16-5 

3-7 

For rear differential 

I. 	 Remove the 4 bolts securing the outer-bearing re­

tainer, and remove the retainer from the brake 

backing plate. 


2. 	 Using the special tools indicated below, draw out 

each live axle shaft. 


Rear axle remover (09922-66010) 

Sliding hammer (09942-15510) 


3. 	 Disconnect the propeller shaft as in the case of 
the front axle , and detach and take down the dif­
ferential carrier case from the housing by remov­
ing the 8 bolts . 

16-3. Disassembly 
\1. 	 Lock the flange immovable , and remove the nut 

from the end of the bevel pinion shank. 

I 

I 


II 

\ 
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2. 	 Scribe marks on each cap bolted to the saddle por­
tion of the carrier case and holding down the side 
bearing. The marks are to identify the cap. This 
means that there are right and left caps, so identi­
fied and so handled at the time of reassembly. 

3. 	 At each side, loosen the bolts on bearing adjuster 
stopper, remove the nuts securing the bearing 
cap, and take off the cap. Lift the differential 
case assembly , complate with the bevel gear, off 
the carrier. 

4. 	 Remove the 10 bolts securing the bevel gear to 
the differential case , and separate the gear from 
the case. 

5. 	 There are 8 bolts fastening the two differential 
case halves together. Remove these bolts to 
sever the right-hand case half from the left-hand 
one, and take off the right-hand one. 

Fig. 16-13 

Fig. 16-14 

Fig. 16-15 
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6. Remove the side gears , differential pInIons as 
mounted on the spider , and thrust washers . 

7. Using the special tools indicated below, extract 
the side bearing from each differential case half. 

Bearing puller (09913-60910) 
Side bearing removing jig (09913-86230 ) 

16-4. Maintenance Services 

1. Side gear backlash 


To check this backlash, assemble the differential gear­

ing and case , as shown in Fig. 16-19 , fastening to­

gether the two case halves by tightening the securing 
bolts to the prescribed torque value . Use fuse stock to 

measure the backlash in the usual manner . By com­
paring the backlash reading , taken on the flattened 
fuse stock, against the standard backlash indicated be­
low, increase or decrease the total thickness of thrust 
washers , which are located in two places, that is, on 
the inner side of each case half. 

Side gear backlash 0.05 ~ 0.10 mm 
specification (0.002 ~ 0.004 in.) 

-­
Available thrust washer 0.8, 1.0 & 1.2 mm 
sizes (thickn ess) (0. 03, 0.04 & 0.05 in.) 

2. Determination of shim thickness for bevel pinion 

The amount of shims to be used on the bevel pinion 
varies from one machine to another on account of a 
number of actors involved in machining and assemb­
ling. Thus , for each machine, the amount of shims 
necessary for locating the pinion in the correct posi­
tion (for producing a proper backlash in the mesh be­
tween pinion and gear ) must be determined anew at 
the time of reassembly . 
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In order to facilitate this determination , a two-piece dummy tool (special too\) is made available . The fol­
lowing procedure is based on the use of this tool and supposes that the pinion dummy (one of the two 
pieces) is set in the carrier , without any shims, as shown in Fig. 16-20. 
(1) 	 Set the dial indicator on the dummy (to be put on the saddles) , and bring the indicator hand to "0" p0­

sition on the scale . 
(2) 	 Mount the dummy on the saddles, put on the caps, and tighten the cap bolts 70 kg-em (;;.0 lb-ft) as il 

the dummy were two side bearings. 

(3) 	 Note , in Fig. 16-21, that three dimensions are indi­
ca ted: "a" , "b" and "c" . The value of "b" in un­
known and is to be determined now for calcula­
tion of the required thickness of shims. The va­
lues of "a " and " c" are given. The sum, "a" + 
"c" , is indicated on the dummy tool (09924­
36310) . 

3. Bevel piniol 
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Fig. 16-21With the dummy now secured , the dial indicator 

hand may have deflected from the " 0" mark to in­

dicate a certain value ; read this value , which is 

the value of " b". Totalize "a", " c" and " b" and , 

from this sum, subtract the value which is 

marked on the bevel pinion . The difference is the 

thickness of shims to be used on that bevel pinion. 


( " a " + " b" + " c" ) - marked value = required 

shim thickness 


You are to install the bevel pinion with shims 
whose total thickness is equal to the difference. 

Fig. 16-22 

(4) 	 Three sizes of shim are available for selective 
use producing the required shim thickness: 

Bevel pinion "mounting distance" dummy (09924­
36310) 


Sizes of shims for 0.05 , 0.5 & 1.0 mm 
bevel pinion (0.002,0.02 & 0.04 in.) 
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J. Bevel pinion bearing preload adjustment 

The bevel pinion, as installed in the normal manner in 
the carrier, is required to offer a certain torque resis­
tance when checked with the use of a prescribed torqu­
ing pulley (special tool) as shown in Fig. 16-24. This re­
sistance is a " preload," which is due to the tightness 
of the two tapered roller bearings by which the pinion 
is held in the carrier. And this tightness is determined 
primarily by the thickness of the adjusting collar plus 
a shim. 
Check the preload and, if the preload measurement is 
off the specified range indica ted below, increase or de­
crease the thickness of the shim. The method is as fol­
lows: 

Special tool 

Spring measure 

Tentatively install the pinion in the carrier, using the adjusting collar and a I-mm thick shim, and tighten 
the nut to secure the splined yoke. The nut is to be tightened to the specified torque: 

Tightening torque Oil 

bellel pillion IlU t 
900 ~ 1,500 kg-em (65 ~ 108Ib-ft) 

Put on the torquing pulley (special tool) and give a pull , as shown in Fig. 16-24, and read the spring ba­
lance indication just when the pulley begins to turn . The reading is a starting torque, and is required to be 
within the 0.6 to 1.4 kg range (equivalent to the specified torque range of 3.0 to 7.0 kg-cm ). 

Pinion bearillg preload 

Starting torque (with pulley) 

3. 0 ~ 7.0 kg-em (2. 6 ~ 6.1 lb-in.) 

0.6 ~ 1.4 kg(1 .4 ~ 3.1Ib) 

Increasing the shim thickness increases this preload, and vice versa. Three-size shim stock available for 
"mounting distance" adjustment, mentioned above , is meant to be used in producing a proper shim thick­
ness in this preload adjustment too. 

Preload-check torquing pulley (09922-75220 ) 

NOTE: 

When tentatively installing the pinion in the carrier, be sure to oil the bearings lightly with gear oil , 

and to leave out the oil seal. 


4. Bevel gear backlash adjustment 
The backlash between bevel gear and pinion is to be 
checked in the manner shown in Fig. 16-25. Note that 
the differential case assembly is mounted in the nor­ I 
mal manner, and fastened down by tightening the side 
bearing cap bolts to the specification torque value. 
The dial indicator spindle is pointed squarely to the \ 
"heel " on the drive side (convex side ) of a gear tooth . 
Hold the bevel pinion rigidly, and turn the gear back I
and forth : 


The dial indicator reading, which is a backlash value , 

is required to be within this range: 


0.10 ~ 0. 15 mm
Bellel gear backlash 

(0.004 ~ O. 006 ill. ) 
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To increase or decrease the backlash for adjustment, 

displace the bevel gear toward or away from the pin­

ion by running in one adjuster and running out the 

other adjuster by an equal amount (with the side bear­

ing cap bolts slightly loosened ). 

Turning the adjuster one notch changes the backlash 

by about 0.1 mm (0.004 in.) . 


Side bearing adjuster turner (09923-56310) 

5. Pinion-to-gear tooth contact pattern check and adjustment 

stressed in transmitting drive. 

After the specified amount of backlash has been secured, check the pinion and gear for tooth contact by 

"rolling" contact patterns in a manner consistent with the standard shop practice: use a red lead paste to 

paint ten teeth, both drive side and coast side , of the gear , turn the gear back and forth by hand while hold· 

ing the pinion in a "braking" manner, and examine the contact patterns in reference to the following 

chart: 


Contact patterns 

Outer e nd 

F"'!ii' 

Fig. 16-26 

In addition to proper backlash , proper tooth contact must be secured in the mesh of bevel pinion and gear, 
so that there will be no "gear noise " coming from the axle and that the hypoid teeth will not be over· 

Diagnosis, and what to do 

Contact is roughly centered and somewhat more 
toward toe than toward heel on both 

I rrFrank 

Tol 

displaced 

drive side (concave) and coast (convex) side. 


High contact: Contact is on heel (drive side) and on 
toe (coast side). This condition means that the 
pinion is too far bac/l and must be brought fO/'ward 
by increasing its shim thickness used in "mounting 
distance" adjustme nt. 

Low contact: Contact is on toe (drive side) and on 
heel on (coast side). This condition means that the 
pinion is too far out from the carrier and must be 
backed away by decreasing its shim thickness. 
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Contact patterns Diagnosis, and what to do 

These cOlltact patterns indicate that the "offset" of 
differential carrier is too much or too little. The 
remedy is to replace the carrier by a new one. 

~ .... 
Q, '" 
'" .~ These contact patterns, located on toe or heel on 
\,) 

both drive and coast sides, mean that 1) both pinion~ 
and gear are defective, 2) carrier is IlOt true and 

.2 
"\j'" 

square, or 3) gear is not properly seated on differ­
ential case. The remedy is to replace the defective'":l 

"\j member. 
t::'" ... 
~ ..... 
~ 

Irregular patterns: If the pattern is not oval, it 
mealls that bevel gear is defective. High or low 
spots on tooth surfaces or on the seat of bevel gear 
are the cause of irregular patterns appearing on 
some teeth. The remedy is to replace the pinion­
and-gear set and, if the seat is defective, the dif­
fel'ential case also. 

IMPORTANT: 


When applying the red lead paste to the teeth, be sure to paint the tooth surfaces uniformly. The paste 

must not be too dry or too fluid . 


16-5. Reassembly Instructions 

1. Tightening torque 

Side bearing cap nut 300 ~ 370 kg·cm (21. 7 ~ 26. 7Ib-ft) 

Drive bevel gear bolt 4S0 ~ 600 kg·cm (32.S ~ 43.3 lb·ft) 

Differen tial case bolt lS0 ~ 200 kg-cm (10. 8 ~ 14.S lb-ft) 

Drive bevel pinion nu t 1, 700 ~ 2,300 kg-cm (123 .0 ~ 166.0 lb-ft) 

Drive bevel gear thrust nut 700 ~ 900 kg-cm (SO.6 ~ 6S.0 lb·{t) 

Differential carrier nu·t lS0 ~ 200 kg·cm (10.8 ~ 14.S lb·ft) 
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2. Drive bevel gea r bolts 

The bolts securing the bevel gear to the differential 
case are subject to shear stress since drive is trans­
mitted by these bolts from the gear to the case. For 
this reason. they are special bolts made from chrome 
steel and must never be replaced by common bolts. 
When mounting the gear on the case, be sure to apply 
the thread locking compound to these bolts before run­
ning them in. 

3. Bevel gear thrust bolt 

This bolt, screwed into the differential carrier, is re­
quired to take a certain position relative to the bevel 
gear in place. This position is reached when the bolt is 
first run in all the way till its forward end touches the 
back of the bevel gear and then backed away a quarter 
turn (equa I to one and a ha If fJa ts). This posi tion of 
the bolt introduces the specified clearance of 0.3 to 0.4 
mm (0.012 to 0.015 in. ) as shown in Fig. 16-28. After so 
positioning the bolt, be sure to secure it by tightening 
its nut to the specified torque value . 

4. Differential side bearings 

Press-fit these bearings into the differential case by 
using the special tool. Driving the bearing into the 
case is not permitted. 

Differential side bearing installer (09940-53110) 

5. Bevel pinion bearings 

A press must be used to install the two tapered roller 
bearings on the bevel pinion. Outer races are to be 
press-fitted into the differential carrier and the inner 
races onto the pinion. 

(1) For the outer race of front bearing (yoke side), 
the special tool. indicated here , must be used: 

Bearing installer (09913-75520 ) 
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For the outer race of rear bearing (gear side ) : 

Bearing installer (09913-75510) 

13) For the inner races, use this special tool: 

Bearing installer (09913-80111) 

Speical tool Fig. 16-32 

Special tool 

GO 

6. When putting on the side bearing caps , be sure to 
discriminate the right-hand cap from the left­
hand one by referring to the match marks scribed 
at the time of disassembly. 

7. Differential gear oil 

Fig. 16-33 

The oil capacity of the differential housing is 1.3litres for both rear and front axle: 

Differential housing oil 
capacity and specification 

1.3/itres (2.75/ 2.31 US/ Imp. pt.) 

SAE 90 gear oil 

-- \ 69­
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17-1. Description 

Suspension is by double-acting shock absorbers and semi-ellipticall leaf springs for both axles , front an 
rear . Similar springs and shock absorbers are used . 
The Barfield universal joints are used in the front axle to enable the axle shafts to drive the front wheels 
while allowing the wheels to be steered . This type of joint provides for a larger steering angle range and. 
what is more important, constant-velocity drive to the wheel. 
If a single two-yoke (or Hooke's) universal joint is used to connect the live axle shaft to the wheel on eacb 
side of the front end, the wheels will run with the same speed, but not with the same constant velocity, as 
that of the axle shafts when the wheels are turned around their kingpins for steering action. The Barfield 
joint transmits drive without varying the angular velocity of drive . 
The Barfield joint is enclosed by the knuckle, which is shaped integral with the wheel hub and knuckle 
arm, and has a two-piece kingpin , namely , upper and lower kingpins. 
The end of the dead axle sleeve is in the shape of a dish. This dish is rotatably fitted into the knuckle struc· 
ture to form a flexible connection, the sliiding clearance between the two being sealed with a felt packing 
(against road dust and mud) and also with an oil seal (against the oil inside). The upper and lower king· 
pins, bolted to the knuckle extend into the knuckle and, inside , are held by the dish-like inner case through 
tapered roller bearings . 

Fig. 17-1 
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17·2. Barfield Joint Construction and Operation 

The major parts of the Barfield joint are the outer race (integral with wheel spindle , to which the wheel 
disc is splined ), inner race (splined to the live axle shaft), six steel balls disposed between the two races, 
and cage (holding the steel bails in a single row lying in a plane). 

Spindle shaft 

Inner race 

Fig. 17-2 

The balls are fitted in two groups of raceways ; one group is on the outer race and the other group on the in­
ner race . Each ball is in its own raceways as if it were locked between the two races in the direction of ro­
tation . The outer race with its wheel spindle is capable of angling and , when it so angles with respect to the 
axis of axle shaft , the row of steel balls angles just half as much , that is , the plane including this row tilts 
by an angle equal to one-half of the spindle angle. This relationship is illustrated in Figs . 17-3 and 17-4 . 

Cage 

Steel ball 

Fig. 17-3 Fig. 17-4 
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17-3. Removal of Front Wheel and Knuckle 

To remove each front wheel and its knuckle , proceed 
as follows: 
1. 	 Loosen the five nuts securing the wheel to the 

wheel disc. Raise the front end by jacking. 
2. 	 Remove the five nuts and take off the wheel. leav­

ing behind the wheel disc (which is integral with 
the brake drum ) on the wheel spindle. 

3. 	 Remove the nut securing the wheel disc to the 
spindle , and pull the disc off by using these spe­
cial tools: 

Front brake drum remover (09943-35511) 

Sliding hammer <09942-15510 ) 


4. 	 Remove the four bolts securing the brake back­
ing plate to the hub, and take off the backing 
plate . 

5. 	 Remove the tie rod end securing nut, and discon­
nect the tie rod from the steering knuckle arm.If 
the stud of tie rod end will not come off easily, 
put back on the nut, run it in a few turns and tap 
on the nut with a hammer to drive the stud out. 

6. 	 Remove the upper and lower kingpins. Each king­
pin is bolted to the knuckle ; removing the four 
bolts securing the kingpin allows this pin to come 
off. Pull off the knuckle complete with the spin­
dle, the Barfield joint and live axle shaft. 

Fig. 17-7 

7. 	 Using a press , force the spindle out of the 
knuckle. This separates the knuckle from the 
combination of the live axle shaft, Barfield joint 
and wheel spindle . 

Fig. 17-8 
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17-4. Maintenance Services 

I. Barfield joint 
To be checked on this joint is its axial play , which 
shows up when a push-and-pull motion is given to the 
live axle shaft and wheel spindle held in both hands , as 
shown in Fig, 17-9. There should be no play at all but a 
play of up to 1.5 mm (0.06 in.) is permissible. If the 
lay exceeds the limit, replace it. 

Standard Service limit 
Axial play in 
Barfield j o int Omm 1.5 mm 

(no play) (0.06 in.) 

2. Kingpins 

(I) Inspect each kingpin closely for dents , signs of 
cracking, distortion or any other damage. Re­
place the kingpins found in defective condition. 

(2) Where the tapered roller bearings holding the 
two kingpins at each front wheel are in good and 
properly preloaded (tightened) condition, there 
will be no appreciable rattle of the wheel. To 
check the kingpins and their tapered roller bear­
ings, jack up the front end and shake the wheel to 
feel any rattle , as shown in Fig. 17-1l. If a rattle 
is felt , eliminate it by properly increasing the 
shim thickness . The shim is located between the 
flanged part of the kingpin and the knuckle . 

The above-mentioned method of making a shim 
adjusting demands a high degree of skill on the 
part of the serviceman. The alternative method 
is to adjust the thickness of the shim by referring 
to the torque resistance which the knuckle arm 
offers when pulled in the condition shown in Fig. 
17-12. For this method, the reference torque va­
lue is established, indicated below, and you are to 
increase or decrease the shim thickness to pro­
duce this torque value. 

- 17') 

Fig. 17-9 

Checking for dent, cracking 

Fig. 17-10 

Fig. 17-11 

Fig. 17-12 




each cut , with a sealing compound applied to the 
mating surfaces. 
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How to replace the oil seal : 

3. El. Remove the 8 bolts securing the joint seat, and 
displace the oil seal cover and felt packing in­ The s 
ward. befon 

2. Cut the oil seal in place with scissors or a knife, the C( 
and take it off. as sh 

3. Prepare the replacement oil seal by cutting it in­ from 
to two pieces, as shown in Fig. 17-15. Each cut the kl 
must be in a straight line but angled through the 

thickness so that the cut edges will have a 

broader mating surface. Fit the two halves and 

rejoint them by putting together the two edges at Fig. 17-15 


Before giving a test pull to the knuckle arm with 
a spring bal~nce in the alternative method, in­
stall a large amount of shims on each kingpin to 
lighten preload on the tapered roller bearing. 
Keep on reading the torque, each time decreasing 
the shim thickness a little. and continue this pro­
cess until the specified torqu.e value is obtained. 
(This process protects the kingpins because it en­
sures that no excessive pull will be applied to the 
bearings a t the onset.) If the process fails to pro­
duce the specified torque, that is, if the desired 
torque resistance does not occur even when the 
shim thickness has been reduced to zero on each 

kingpin , it means that the bearings or kingpins 

are excessively worn and need replacement. 

NOTE: 

Read the spring balance indication when the knuckle arm begins to turn. In other words, you are to 

read "starting torque." 


3. Oil seal 


The oil seal used at the spherical sliding joint between 

the knuckle and the inner case accomplishes the addi­

tional purposes of keeping out road dust and of acting 

as the damper for the steering handwheel. As the 

wear of this seal advances, its damping effect de­

creases and thus make the front wheel develop a ten­

dency to "shimmy." Not only that, road dust begins to 

creep into the sliding clearance to promote the wear 

of the spherical sliding surfaces. 


The oil sea! is an expendable item, and must be re­

placed at regular intervals. 

When checking the knuckle arm starting torque, be sure to have the oil seal removed. 

Knuckle arm starting torque (force) 

Available sizes of shim for kingpins 

1.0 ~ 1.S kg, without oil seal 

0.1,0.5 mm (0.004,0.02 in.) 

Fig. 17-13 

Fig. 17-14 

Oil seal replacement interval 10,000 km (6,250 miles) 
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King pin shim 

words, you are to 

seal 

4. Be sure to position the seal in such a way as to 
bring the cut part to the upper side and to dis­
place the cut about 30 degrees off the matching 
face of the oil seal retainer. Apply the sealing 
compound the mating face all around ; this is for 
preventing entry of water. 

17-5. Important Steps in Reassembly 

1. Wheel spindle 

To install the spindle in the hub, which is integral with 
the knuckle , use the special tool, as shown in Fig. 17­
17. This tool takes a grip on the hub; turning its bolt 
forces the spindle into the knuckle. 

Front wheel spindle installer (09922-55210 ) 

2. Knuckle 

When fitting the knuckle to the inner case , make the 
space inside the case and knuckle 30% full with SUZU­
KI SUPER GREASE D (MOLYCOTE type ). 

3. Kingpins 

The sealing compound is to be used on kingpins . Just 
before installing the kingpin, apply the compound to 
the corner inside the flange, with the shims in place , 
as shown in Fig . 17-19. This is for preventing water 
from finding its way into the knuckle through the fit 
the kingpin in the knuckle. 
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17-6. Shock Absorbers and Leaf Springs 

1. Specifications 

SHOCK ABSORBERS 

Item Front shock absorbers Rear shock absorbers 
-­ -

Damping force all rebound 60 hg (132 lb) 60 kg (132Ib) 

Stroke 150 mm (5.90 ill .) 160 mm (6.30 in.) 

* The force is based on piston speed of 0.3 m /second. 
LEAF SPRINGS 

Item Frail t leaf springs 

Amount of bow 11 mm (0.43 in.) 

Leaf length 940 mm (37.00 in.) 

Spring rate 3. 70 kg/mm 

Rear leaf springs 

120.5 mm (4.74 in.) 

940 mm (37.00 ill.) 

3.06 kg/ mm 

2. Inspection 

(1 ) Shock absorbers 
The absorbers are of double-acting type . By try­
ing to contract and extend each absorber by hand, 
the effectiveness of its damping action can be 
told. Absorbers found with oil leak or with inade­
quate damping effectiveness must be replaced. 

(2) Leaf springs 
If any leaf spring is suspected of weakening , as 
evidenced by the chassis being tilted to one side 
in standstill condition on level ground, check its 
dimension "L" , the distance between its center 
part and the line through the two attachment 
eyes, shown in Fig. 17-21. If this distance mea­
sures less than the limit , replace the spring. 

18-1. Ot 

18-2. SJ: 

18-3. St 

18-4. Rc 

18-5. M 

18-6. III 

18-7. W 
Fig. 17-20 

Front Rear 

Limit on leaf 
Omm 

110 mm 
spring bow (4 .33 in.) 

.­

3. Tips on installation 

ln the bottom connection of each shock absorber, two 
washers are used . When making this connection , 
check to be sure that each washer in place has its 
flange pointing outward, as shown in Fig. 17-22. If 
these washers are mispositioned, the shock absorber 
may fail in service. 
After installing all the shock absorbers , go around and 
recheck each connection for washer position. 
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18-3. Steering Gear Box Construction and Operation 

Tile pitma arm is rigidly connected to the outer end of the shaft integral with the sector gear, which is in­
side the gear box and meshed with the teeth of the nut capable of sliding along the worm. Between the nut 
and the worm is a row of steel balls (actually a total of 60 balls are used), which serves two purposes: to 
provide rolling contact between nut and worm and to keep the nut engaged with the worm as if the two 
were threadedly engaged. With the nut prevented from turning, the rotation of the worm causes the nut to 
move up or down the worm. 
The worm is an extension of the steering shaft. As the handwheel is turned, the steel balls roll along in the 
groove and the nut moves up or down. The steel ball that has reached the end of the groove in the nut 
enters the return guide. The guide sends the ball back to the other end of the same groove. In this way , the 
row of balls recirculates. 
By so moving, the nut turns the sector gear and hence the pitman arm . It should be noted here that it is 
through the steel balls that a rotary motion of the worm is converted into a linear motion of the nut, which 
is then converted into another rotary motion of the sector gear. 
The steering gear box is a precision-machined device , each part of it being machined to a closer tolerance 
for smooth conversion of motion, and is built sturdy for long service life. Special tools and instruments are 
needed in addition to specialized skill if the gear box is to be overhauled . For this reason, a gear box found 
to be in defective condition should be replaced by a new one; replacement is more economical and, what 
is perhaps more important, safer. 

Oil plug 

,,__-Worm shaft 

Worm gear 

Pitman arm 

Fig. 18-2 
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18-4. Removal 
1. At the steering handwheel , depress the horn but­

ton while twisting it counter-clockwise, to re­
move the button. After removing the button, re­
move the nut securing the handwheel, and pull 
the handwheel off. The handwheel is splined to 
the shaft. 

2. Loosen the bolts on the rubber joint flange at the 
bottom end of the steering shaft. This joint is 
accessible in the engine room . 

3. Disconnect the wiring harness, and remove the 
two brackets fastening the steering column to the 
body. Pull up the steering shaft and take it off at 
the driver 's seat. 

4. Disconnect the drag link by undoing the jOint at 
the pitman arm . If the ball stud will not come off 
easily, shake it loose by tapping on its end with a 
hammer. Never hit the stud directly ; put on the 
nut and tap on the nut. 
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5. The steering gear box is secured in place by three 
mounting bolts. Remove these bolts and take 
down the gear box. Undo all the articulated joints 
to remove the drag link, tie rods and tie rod 
lever. separately. 

18-5. Maintenance Services 

I. Steering handwheel play 

The wheel play is proper if it is anywhere between 10 
and 30 mm (0.4 and 1.2 in.) as measured at the rim. An 
unusually large play means that the ball-and-socket 
joints are loose or that the wear in the steering gear 
box is excessively large. Retightening the joints will 
corrct the play in most cases. 

2. Steering gear box 

(I) If any evidence of oil leakage is noted on the gear 
box upon inspection of the machine brought in for 
servicing, remove the plug (Fig. 18-9) and check 
the level of oil inside . The oil surface should be up 
to about 6 mm (0.24 in. ) below plug; if not , add 
oil. Be sure to use the prescribed gear oil , SAE 
90. 

(2) The steering gear box has an adjusting screw for 
"preloading" its worm shaft. If this shaft is noted 
to have developed an appreciable rattle, check 
the starting torque on the pitman arm with a 
spring balance , and tighten the adjusting 
screw to obtain a torque value within the fol­
lowing range: 

Overall worm shaft 
startillg torque 

1.3 ~ 7.5 kg-em 
(1.2 ~ 6.5 /b -ill.) 
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(3) Steering rubber joint 
Inspect this joint for cracks in the rubber part 
and for the tightness of the rubber part on the met­
al mounting. The rubber and metal mounting are 
secured together by punching ; check the punched 
portions for tightness . 

(4) At regular intervals, relubricate the ball-and­
socket joints on the drag link and tie rods. Be 
sure to wipe each grease nipple clean before put­
ting the grease gun to it. 

18-6. Important Steps in Reassembly 

1. Steering tie rod lever 

This lever is required to take a certain position when 
the front wheels are pointed straightahead. Specificat­
ly , the axis of the long arm of this lever (jointed to the 
tie rod ) must be parallel to the longitudinal center 
line of the machine. When instalHng the steering lin­
kage , make sure that this requirement is satisfied 
within the allowable error of one degree. 

2. Tie rod turnbuckles 

After installing the tie rods , with their ends properly 
connected, set the turnbuckle in each wheel-side end 
of the tie rod in such a way that about 5 mm (0.2 in .) of 
the threaded portion shows out at each side of the turn­
buckle sleeve as shown in Fig. 18-14 . 
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3. Steering handwheel 

In addition to the play requirement , mentioned above, 
Ibis wheel is to take the position shown in Fig. 18-15 
when the front road wheels are pointing starighta­
bead. In words, the two spokes must be horizontal. 
When mounting the wheel on the shaft, position it to 
line up the spokes level as shown . 

4. Steering column cover clearances 

Two clearances are specified for the column cover ; 
the clearance between the cover and the instrument 
panel must be about 3 mm (0.12 in .) and that between 
the cover and the handwheel must be just as wide (3 Pan'el 

mm or 0.12 in.) . 
The former clearance is to be secured by properly po­
sitioning the steering column , and the latter by insert­
ing the steering shaft more or less into the steering 
rubber joint. 

18·7. Wheel Alignment 

I. Alignment service data 

Toe-in 5 mm (0.19 in.) 

Camber 1 degree (1 °) 

Trail 2 mm (0.08 in.) 

Kingpin inc/ination 9 degrees (9° ) 

Caster 3 degrees and 30 minutes (3 °30') 

2. Adjustment 

Fig. 18-15 

); 
Column 3 mm 10.12 in.) 

Fig. 18-16 

-­

The only item of adjustment is toe-in. Camber and caster are given and fixed. Before checking and adjust­
ing toe-in , let the car stand on flat level ground without any load placed aboard, and make sure that­

(I) All tires are infla ted to the following pressures : 

Front wheel tires 17 kg/em2 (1.2 psi) 
r-' 

Rear wheel tires 26 kg/cm2 ( 1. 8 psi) 

The car is ievel. (Check by using a carpenter's le­
vel gauge .) 
The front wheels are set in straightahead driving 
position. 
Using the toe-in gauge , read the toe-in and com­
pare the reading against the specification (indi­
cated above) . To increase or reduce the toe-in , 
vary the length of each tie rod by means of its 
turnbuckle . 
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19-1. Description 

The hydraulic foot brake system of the LJ50-LJ50V has two leading shoes in the front wheel brakes , and 

one leading shoe and one trailing shoe in the rear wheel brakes. Hydraulic pressure is produced by a tan­

dem master cylinder to actuate the wheel cylinders, one in each front wheel brake and two in each rear 

wheel brake , through two independent circuits, one for front brakes and one for rear brakes. 

The parking brake system is mechanical ; it consists of the brake drum mounted on a propeller shaft (at 

the transfer gear box) and the internally-expanding two-shoe brake assembly (whose backing plate is bolt­

ed to the gear box) . Called the center brake , this brake is controlled from the parking lever through a ca­


ble. 

The center brake has a braking capacity large enough to safely brake the machine even when the foot 

brake system has temporarily failed to develop enough braking force because of, for example , the wheel 

brakes being wet with water after a run in the water. 


Center brake (Parking brake) 

::.'.... ' 

,-= ' 

Brake pipe 

Brake cable 

' 

Fig. 19-1 
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19-2. Tandem Master Cylinder 

The tandem master cylinder is similar in construction to an ordinary master cylinder, the principal differ­
ences being that it has two pistons and four piston cups and that hydraulic pressure is developed in two 
chambers, one for front brakes and the other for rear brakes. 
Obviously the two-circuit foot brake system employed in the LJ50 and LJ50V models assures greater sa­
fety; failure of one circuit (failure of front brakes or rear brakes) due to such as an oil line rupture does 
not incapacitate the machine. 

A Primary piston 

B Secondary piston 

le even when the foot 
lr example, the wheel 

~~' 
"~


0) 


Fig. 19-2 

19-3. Tandem Master Cylinder Operation 

1. Normal operation 

Depressing the brake pedal forces primary piston " A" toward the left (in Fig. 19-3) to pressurize the oil 
immediately ahead for front brakes . By this pressure and by the force of return spring, secondary piston 
"B" moves similarly to pressurize the oil for rear brakes. 

Fig. 19-3 
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2. One-circuit operation (front-brake circuit failure) 


Depressing the brake pedal causes primary piston "A" to move as above but , because the front-brake cir­

cuit cannot hold pressure, the oil immediately ahead of this piston does not get pressurized. As piston " A" 

keeps moving, compressing the spring, it begins to push piston " B" when the spring has been compressed 

fully . From this point on , piston "B" moves to pressurize the oil ahead and thus actuate the rear brakes. 


Fig. 19-4 

3. One-circuit operation (rear-brake circuit failure) 


In this case, the leftward movement of piston " A" has but little effect in pressurizing its oil (for front 

brakes) at first , because the initial rise in oil pressure causes piston " B" to promptly yield and move to­

ward the left. Very soon the forward end of piston "B" comes to and bears against the head of the cy­

linder. From this point on , the leftward movement of piston" A" becomes effective to pressurize the oil 

ahead of it for the front brakes. Fig. 19-5 shows secondary piston "B" at halt. 


Fig. 19-5 

19-4. Front 

There are two 
piston , by whic 
In other words, 
a "biting" rna 
sure applies to 
greater brakinl 
the cylinder ri; 
ward). 
The shoes are I 
ing manner, e~ 
the contractinl 
end. 
Each wheel cy: 
sisting of a nc 
wheel advance: 
ing end of the 
shoe-to-drum ( 
cylinders are b 
justing wheels 
in the brake dr' 

19-5. Rear 1 

The rear bra~ 
inder interpos 
and the trailir 
these shoes pi\ 
an adjusting s( 

When hydraul 
inder , which i 
push rods of th 
apart against t 
Brake adjustr 
notched scre\l 
accessible thn 

-190­



! front-brake cir­
d, As piston" A" 
leen compressed 
~ rear brakes. 

its oil (for front 
eld and move to­
? head of the cy­
Iressurize the oil 

19-4. Front Brake Construction 

There are two wheel cylinders, Each cylinder has one 
piston , by which it pushes the leading end of its shoe, 
In other words, the two shoes begin to rub the drum in 
a "biting" manner the moment the hydraulic pres­
sure applies to the wheel cylinders, and thus develop 
greater braking force more quickly as the pressure to 
the cylinder rises (when the machine is running for­
ward ), 

The shoes are mounted on the backing plate in a float­
ing manner , each being urged by the return spring in 
the contracting direction and pivoted at its trailing 
end, 

Each wheel cylinder is complete with an adjuster con­
sisting of a notched wheel and a bolt. Turning this 
wheel advances or retracts the bolt (on which the trail­
ing end of the shoe pivots) to reduce or increase the 
shoe-to-drum clearance (brake adjustment ), The two 
cylinders are bolted to the backing plate; and their ad­
justing wheels are accessible through holes provided 
in the brake drum. 

19-5. Rear Brake Construction 

The rear brake has a double-piston type wheel cyl­
inder interposed between the leading end of one shoe 
and the trailing end of the other. The other ends of 
these shoes pivot on the adjuster sleeve complete with 
an adjusting screw, 
When hydraulic pressure applies to the wheel cyl­
inder , which is bolted to the backing plate , the two 
push rods of this cylinder move out to spread the shoes 
apart against the force of two return springs, 
Brake adjustment is to be effected by turning the 
notched screw of the adjuster sleeve, This screw is 
accessible through a hole provided in the brake drum, 

Fig, 19-6 

Fig. 19-7 
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19-6. Center Brake Construction 

The major parts of this brake are the adjusting 
sleeve, brake shoe lever, shoe strut , shoes and return 
springs, all mounted on the backing plate. The drum is 
splined to the propeller shaft (No.1). The strut , corre­
sponding to the wheel cylinder in a wheel brake, is me­
chanically turned to expand the two shoes apart and 
thereby to develop braking force by the rubbing con­
tact of their shoe linings against the drum . 

19-7. Wheel Cylinder Construction 

The double-piston cylinder used in the rear brake has 

two pistons , each backed by a cup and fronted by a 

boot. A pushrod or actuating pin bears against the pis­

ton by its inner end and is fitted to the shoe web by its 

outer end. 

The single piston cylinder , two of which are used in 

the front brake, is similar fo the double-piston one , ex­

cept that it has ~me piston, with its other end being 

complete with the adjuster . 

A bleeder screw is provided in the cylinder proper . 

This screw is a plug ; it is to be removed only when air 

trapped in the circuit has to be vented out. 


19-8. Maintenance Services 

1. Master cylinder 


Complaints on the master cylinder are in most cases 

traceable to excessively worn piston cups or improper­

ly seating check valves ; experience tells us that the 

primary cause of these malconditions is the impuri­

ties , particularly abrasive or gritty matters, that 

have entered the brake fluid reservoir . Check the mas­

ter cylinder for the possibility of these malconditions. 

The internals of the master cylinder should be re­

placed at regular intervals, and they should be han­

dled as a kit. The recommended interval is two years. 


Fig. 19-8 
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5. Brake pipes 

The brake pipes are double-layer wound type, made 
by rolling steel strip into a two-layer wall pipe, with 
its surfaces treated for rust prevention. After driving 
the machine along in sea water at the beach or in a 
shore area full of salt sprays , it is a good practice to 
wash the brake pipes with soft water . 

Inspect the brake pipes in regard to the fol/owing 
items 

I 

(1) Cut marks or dents 
(2) L ealwge o f brake fluid 

(3) Signs of rubbing at the clamps and clips 

(4) Rusting or corrosion 

Fig. 19-15 

6. Air purging 


Whenever any component or part of the foot brake system has been replaced, reconnected or otherwise 


worked on to expose the brake-fluid side of the circuit to the atmosphere , some air will get into the circuit ; 

and the presence of such air will result in a "spongy" brake pedal. In such a case , or whenever the pre­

sence of air in the circuit is suspected, carry out an "air purging" operation at each wheel cylinder , as fol­

lows: 


(1) 	 Tie a vinyl tube into the bleeder plug of the wheel 
cylinder (in order to catch the brake fluid). 

(2) 	 Pump the brake pedal several times and depress 
the pedal all the way. 

(3) 	 Loosen the bleeder plug by turning it a half rota­
tion. The fluid with air bubbles will come out. 
Tighten up the plug when air bubbles stop coming 

out. 

This operation requires two persons , one at the brake 
pedal and one at the wheel cylinder. 

7. Brake fluid 

The brake system uses a glycol type brake fluid. When 
purchasing the replacement fluid , be sure to specify 
the glycol type meeting the following specifications : 

Fig. 19-16 

Brake Specifications 

Fluid DOT 3, DOT 4, SAE J1703a, SAE J1703b 
SAE J 1703c, SAE J70R 3 (J70b) 

Some commercially available brake fluids are of sili­
cone or petroleum base; do not use any of these fluid. 
Remember, any brake fluid which is a mixture of two 
or more brands is likely to effect some of the brake 
system components adversely , resulting in faulty 
braking. 
The brake fluid in service is subject to gradual deter­
ioration because the moisture content of air finds its 
way slowly into the brake fluid. For this reason , the 
brake fluid should be regarded a s an expendable item 
and be replaced at regular intervals . 

Brake fluid change interval 2 (two ) years 

-194 ­

8. Brak€ 

The hole f, 

screw is I 
hole , inser 
or screw. 
Turn the ' 
way , redu 

back 3 to { 
ance . Lea, 

Brake sh 
adjustmE 

9. Brake 
Too large 
means tha 
pedal mm, 

means eit 
that there 
inder or w 

Where an: 
ed, the pa l 
sary, corr 
each brak 
terms of 
and strokf 

Pedal 

Pedal 
(whel 

10. ParI 
Pull up th 

hand to al 
of the rat, 

of travers 
ment mus 
shoe-to-dr 
Through t 
screwdriv 
notches f 
case of the 

Parking 

Bralle s~ 
adjustm, 





20. DOOR AND TARP TOP 

20- 1. Description.......... . . . .................. . ............. 198 


20- 2. Door Removal (USOY) ... . .............................. 199 


20- 3. Inspection and Adjustments (USOY) ......... . .............. 200 


20- 4. Fitting Up Tarp Top (USO) . ..... . ...... . . . ... . ........... 202 


- 197­



~-------- - - -

20-1. Description 	 20-2. I 
The difference between Model LJ50 and Model LJ50V is mainly in the body top. The former has a steel top 1. 	 Rem 
with windows and doors , the latter a tarp top of readily removable type . side 
The door window glass is capable of sliding up and down in the window as controlled by the window regula­ ber 
tor . Doors can be removed , and can be disassembled to the extent of permitting replacement of the door door 
glass , regulator , door lock , etc . die Co 

2. 	 Rem 
per. 

3. 	 Prize 
driv 
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4. 	Reme 
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scre 

6. 	 Unscn 
lator , 
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II 


\J. /' 


1. 
2. 
3 . 
4. 
5. 
6. 
7. 
8. 

Front door panel ass'y 
Door glass 
Weatherstrip 
Regulator 
Requlator roller holder 
Remote control 
Sash 
Outside handle 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

Door lock ass'y 
Door lock striker 
Stri ker spacer 
Stop male 
Stop female 
Female spacer 
Inside handle 
Regulator handle 

7. Unscr' 
windo' 

Fig. 20-1 
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20-2. Door Removal (LJ50V) 
a steel top 1. 	 Remove door window regulator handle, door in­

side pull handle and door inside handle. With rub­
low regula­ ber boots turned inside out and pins removed, 
of the door door window regulator handle and door inside han­

dle can be removed. 
2. 	 Remove two door-side screws for door open stop­

per. 
3. 	 Prize off door trim board with plain screw 

driver , which is held in place by ten clips . 

Door window glass removal 

4. Remove door window glass stopper and down the 
door glass. 

5. 	 Prize off door window oscillate-proof with plain 
screw driver , which is held in place by six clips . 

6. 	 Unscrew two screws attaching door window regu­
lator arm and remove two lower rollers while 
turning door window regulator. 

7. 	 Unscrew two screws fixing rail at back of door 
window glass and remove glass. 

c 

• 
Fig. 20-5 
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Fig. 20-2 

Fig. 20-3 

Fig. 20-4 



l 

Door window regulator removal 

8. 	 Carry out the above procedures 1-5. 
9. 	 Remove four screws securing door window regu­

lator bracket. 
10. 	 Have door window glass raised . 
11. 	 Drop door window regulator and take it out 

through service hole in door inner panel. 

Door lock assembly removal 

12. 	 Remove clip connecting door open remote-con­
trol rod. 

13. 	 Remove black blind plug at back of door and re­
move two 6 mm nuts attaching door outside han­
dle . 

14 . Unscrew three screws attaching door lock assem­
bly to door back end, disengage lower arm of 
door outside handle and remove assembly from 
inside the door . 

20-3. Inspection and Adjustments 
(LJ50V) 

1. 	 Outside handle and door lock cam 

Adjust the position of the door lock cam plate so that 
the door lock open lever can be installed as shown in 
the Fig. 20-8 . In this case , the play of the outside handle 
is 3.5 mm (0 .14 in.) . If the play is too small or too 
large , the door will not be perfectly locked , and it may 
be swing open while driving . 

2. Door lock sl 
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1.078 in .} 

Ie handle 

5mm (0 .137 in.) 

\ (0.137 in .) 
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r panel 

te 

2. Door lock striker 


If the door lock is found faulty or the door will not 

snugly fit in the cabin , adjustments should be made on 

both door lock cam and door lock striker according to 

the Fig. 20-10. Loosen the door lock striker screw, and 

adjust it. 

If the door has excessive play , cl1eck for wear of the 

door cam roller and door lock striker , and if neces­

sary , adjust or replace it. 


3. Window regulator 


If the window' regulator is faulty, the wind0w glass 

will not smoothly rise or it lowers from its position 

while the vehicle is running. This may be due to a fati­

gue of balance spring or broken pinion or lack of 

grease . If either of the balance spring and pinion is 

found faulty , they should be replaced as an assembly. 


4. Door window glass 


When raising or lowering door window glass is abnor­

mally heavy , door window glass is often fitted aslant 

into door frame and rail. Correct this trouble by mov­

ing up and down screws attaching door window regula­

tor arm shown in the Fig. 20-12. 
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Door lock stri ker 
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1. 

stoppers . 

2. 

3. 

4. Fit front top bow. 

5. 
ing it up . 

6. 

7. Tighte20-4. Fitting Up Tarp Top (LJ50) 
rear to 

Remove front window stop band , erec t front win­


dow and fix window with right and left window 


Fit door into lower door hinge , attach upper door 

hinge and fix door. Then attach door open stopper 

to right and left door hooks . 


8. Fitting 

Fit left and right center pipes and then right and 

left roof-side front rails . Push spring and insert 

rail into front window side . 

9. Place 
Slide the whole hood frame backward while lift­

it. 

Fit roof-s ide front rail into front cross top bow 10. Bind 
and tighten right and left top bow rail bolts. 

Fig. 20-13 

Fig. 20-14 

Fig. 20-15 
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7. 	 Tighten butterfly nuts attaching right and left 
rear top bow cross holders to rear body. 

8. 	 Fitting door band on the body. 

9. 	 Place hood and side door on hood frames and fix 
it. 

Fig. 20-17 


Fig. 20-18 


Fig. 20-19 


to. Bind hood strips around hood frames at roof. 

I 

I 
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Fig. 20-20 
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21-1. Wiring Diagram 
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Fig . 21-1 



21-2. Head Lamp 
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Fig. 21-2 

2. Head lamp beam setting (standard) 

(1 ) Vertical beam alignment 
Unless otherwise prescribed by the local statutory regulations , set the head lamps in such a way that 
the main beam axis will fall on a spot not above the height of the head lamp and not below a height 
equal to a fifth (1 /5) of the head lamp height. In other words , the main beam should be sloped down. 
The beam spot , mentioned above , refers to a blank wall standing vertical 10 meters (32.8 feet ) ahead 
of the head lamps, with the vehicle standing perfectly level. 
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BIY Black with Vellow tracer 
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W/B White with Black ~fi.c:et 
WIG White with GfHn tr lOOt 
W/ A Wilite with Aed t rlcet' 
VIa Velklw with Black l111atr 
vrw VcUo w wtth White tnlcer 

10m (32 .8 tt) 

Within 1/5 H 

Fig. 21-3 
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(2) 	 Horizontal beam alignment (left-hand steering vehicle) 
The set-up is the same as in Fig. 21-3 . For the right-hand steering model , the alignment is the mirror 
image of what is prescribed here . 
LEFT HEAD LAMP : Determine the point straightahead of the lamp, and align the main beam axis 
so that the axis will strike a spot wi thin 10 mm (0.29 in .) to the left or 20 mm (0.78 in.) to the right of 
the straightahead point. 
RIGHT HEAD LAMP: Determine the point straightahead of the lamp, and align the main beam ax­
is so that the axis will strike a spot within 20 mm (0.78 in .) on either side of the said point. 

10 m (32.8 ft) 

- ­20em -- ­ __ ­--
- ----­------- ­

10 em 

, , 1 
1_1 _ _ _ __ _ ," I 

I 

r T - ­ - - - ­ ... , I 
, , J 

I 

Fig. 21-4 

3. 	 Maintenance 

(1) 	 Head lamp adjustment 
There are three screws; A, B, and C. By means of 
these screws, adjust the lamp position for beam 
alignment. 

Fig . 21-5 

(2) 	 Head lamp dimmer switch 
Using a circuit tester , check to be sure that there 
is continuity between terminals 1 and 3 and ter­
minals 2 and 3, with the switch lever held in low­ ..beam position. .. .. .. .. 

(Red /white) 1 4 (Green) 

(Red) 2 5 (Green /yellow) 

(Red/green) 3 6 (Green/red) 


Fig. 21-6 
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21-3. Turn Signal Lamp and Hazard Warning Lamp 
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(Green/yellow) 
(Green/red) 
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1. Circuit description 

The turn signal circuit is independent from those controlled by the main switch , and is cut into service by 
turning on the turn signal dimmer switch or the hazard warning switch. The current from the battery 
flows through a 30-A fuse, and is intermittently interrupted by the condenser-type relay unit. 
The turn signal switch is for selectively lighting the two groups of lamps, right and left. The warning 
switch is for lighting all lamps of the two groups. 

30AW 
.---~-+-"--..A------r-

Rely unit 

-.--G---,.-----...., 

G/RBattery 

+ 
G/Y 

LH side LH turn RH side RH turn 
signals signals signals signals 

Wire symbol Color 

W ...... .. " . WHITE 

G GREEN 
B . . . ... . . .. . . BLACK 
G/Y . . ... . .... . GREEN with YELLOW tracer 

G/R ..... .. . . .. GREEN with RED tracer 


Fig. 21-7 
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2. 	 Inspection 

(1 ) 	 Trouble diagnosis 

Symptom Possi bl e cause 

1. 

2. 

3. 

4. 

5. 

6. 

Lamps will not come on in either group. 

Hazard lamp comes on but turn signal 
lamps will not. 

No lamp comes on; or lamps Ugh t up but 
do not flicker. 

Tum signal lamps are satisfactory. but 
hazard lamp will not come on. 

Flickering frequency is erratic; or lamps 
remain lit. 

Turning on hazard warning switch lights 
up only one group of lamps. 

-­
Fusible link in 30-A fuse is blown off. 

Open circuit (due to poor point contact) in tum 
signal dimmer switch. 

Defective relay unit. 

Open circuit in hazard warning switch. 

Lamp bulbs are defective or improperly grounded. 

Defective contact in dimmer switch. 

(2) Dimmer switch 
Using a circuit tester , check for continuity be­
tween each pair of terminals by referring to the 
chart given in Fig. 21-8 , for each position of the 
dimmer switch lever. Discontinuity means that .. .. 
contact points are burnt or otherwise defective in 
the switch . 

The switch is in sound condition if continuity is 
noted between terminals 4 and 5, with the lever in 
right-turn position , and between terminals 4 and 6, 

.. 
-

.. .. 
with the lever in left-turn position. 

(Red/white) 1 4 (Green) 
(Red) 2 5 (Green/yellow) 
(Red/green) 3 6 (Greenlred) 

Fig. 21-8 

21-4. Windshield Wiper Motor 

1. Circuit description 

The circuit for powering the wiper motor is complete with a device for automatically bringing the wiper 

blade to a certain (laid-down) position when the wiper switch is turned off. 

Referring to the circuit diagram of Fig. 21-9, assume that the main switch is in closed position. Turning on 

the wiper switch feeds current from the battery to the wiper motor , and the motor starts up and swings 

the blade. In the gear mechanism for converting the rotary motion of the motor into the swinging motion 

of the blade. the contact-actuating cam is mounted on the final gear shaft. 

The cam keeps rotating and, for each rotation, momentarily connects PO to PI and then to P2. This alter­

nating make-break action does not affect the running wiper motor . 

Under this condition , turn off the wiper switch just when the blade is up and in the midst of swinging mo­

tion . This alters the supply circuit of the motor; current now flows through P2 and PO and another pair of 

contact points in the wiper switch and into the motor . Thus, the motor is enabled to continue its run. 


Wiper mot. 

2. 	 Maintem 

(1) 	 Wiper tre 
If the wiJ 
with the 

(a) 	 Any of th 
(b) 	 Circuit i~ 

the wipe 
is read, t 

(c) 	 Armatur 
ing propl 
wire .) 
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21-5. Fuel Gauge 

1. Circuit description 

The fuel gauge for visually telling how full the fuel tank is an electrical instrument comprising a float-ac­
tuated potentiometer type of tank unit and a bimetal type indicator (meter) mounted on the instrument 
panel. 
Two bimetal elements are used in the indicating unit , one for deflecting the indicating hand over the "E" 
to " F" scale and the other (regulator) for on-off control of current. 
When fuel level is low in the tank, the float is low and hence a larger ohmic resistance is introduced into 
the circuit by the potentiometer element in the tank unit. Consequently, a smaller current flows through 
the windings of the two bimetal elements, so that bimetal deflection is smaller and the indicating hand 
stays closer to "E" (for empty) side. 
The bimetal element of the regulator bimetal draws an additional current. By the total current, the bime­
tal element deflects to open the circuit and, upon cooling, closes the circuit. In other words , the regulator 
makes and breaks the circuit intermittently. The average current is fairly constant under varying voltage 
condition of the battery because a higher battery voltage extends the duration of each contact point separa­
tion in the regula tor. 

Fuel meter 

F 
\ I I 

f 
1 
f 

, f 

ff 
f' 
fI 
If 
'I 
l.i 

Regulator 

ISA 

I~I 

IDA 

Y --i'-jc'-./""'<>h1i--- B IW 

Wire symbol Color 

Y ....... . . ... YELLOW 

W . ..... ... . .. WHITE 

Main switch 

BIW . . . . . . . . • . . BLACK with WHITE tracer 

YIR . . . . . . . . . .. YELLOW with RED tracer 

W 

Fig. 21-10 

2. Inspection 


The following checks are necessary when the fuel meter indication is false: 

(1) 	 Make sure both the tank unit and fuel tank are properly and securely grounded. If ground connection 

is loose , current will be small and the indicating hand will be down. 
(2) 	 Make sure that the regulator is properly and securely grounded. If high resistance exists in this 

ground circuit , the regulator draws but a small current, so that the duration of contact closure is 
much longer and, consequently, the average current through the other winding will be larger , result­
ing in a hand deflected closer to "F" position. 

(3) 	 Make sure that the float in the fuel tank is free from interference and'without any hitch on its float 
arm , and that its stopper is correctly positioned. 

An indicating meter checked to be internally defective must be replaced by a new one . 
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22-1. Important Checks for Assuring Safe Driving 

As the time of periodical inspection, carry out the check listed here. Do not omit any. Each is important. 

SAFE-DRIVING ASSURANCE CHECK LIST 

System Items 

Fuel 

Carburetor 

Fuel filter 

Fuel pipe 

Fuel pump vacuum hose 

Fuel tank 

Driving 

- .. 

Suspension 

- . 

I 

Steering 

Propeller shaft 

Gear shift control lever compo 

Suspension arm shaft 

Ball joint stud 
Leaf spring 
Leaf spring U bolt 

Rear axle shaft 
Rear axle housing compo 
Front axle joint assy 

King pin 

Steering knuckle arm 

Steering wheel 
Steering shaft compo 

Steering joint rubber 
Steering rubber joint flange 

Steering gear box 

Steering tie-rod lever 

Steering tie-rod end compo 

Steering tie-rod compo 

Steering drag rod 

Brake 

Brake arm compo 

Brake pedal 

Brake drum 
Master cylinder assy 

Brake oil tank 

Brake oil hose & tube 

Brake tube joint 

Brake assy 

Brake cable 

Body 
Door lock assy 

Door lock striker 

Check for 

Smooth throttle valve operation 

Fuel leakage 

Fuel leakage 

Fuel leakage 

Fuel leakage 

Breakage, Tightness of serration part 

Breakage. 

Breakage 

Bent, Cracked 

Cracked, Breakage 
Breakage 

Breakage 

Oil leakage, Breakage 
Breakage 

Cracked 

Cracked, Taper faulty 
Cracked, Excessive wear of serration 

Breakage 
Cracked 

Breakage 
Malfunction, Oil leakage, Adjusting screw 

looseness 
Crack 

Ball stud looseness, Taper faulty 

Breakage, Excessive wear 

Ball stud looseness 

Cracked, Variant 

Breakage 
Cracked 

Oil leakage 

Oil leakage 

Oil leakage , Breakage 

Oil leakage 

Oil leakage, Braking effect, shoe & lining 

peeled, Shoe holed pin abnormal, Adjuster 

sleeve thread faulty 

Cable end breakage 

Locking lever spring cracked 

Badness catcning with cam 
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22-3. Tightening Torque Schedule 

SYSTEM FASTENING PARTS f-­
TIGHTENING TORQUE 

kg-cm lb-ft 
---

Cylinder head bol ts 400 ­ 500 28.9 ­ 36.1 
Cylinder nu ts 180 ­ 240 13 .0 ­ 17.3 
Flywheel nut 1,300 ­ 1,500 94.0 ­ 108.0 
Cran kshaft pulley nu t 800 ­ 900 57.8 ­ 65.0 

Engine Crankcase bolts (10 mm dia.) 250 - ­ 300 18.0 ­ 21.7 
Crankcase bolts ( 8 mm dia.) 150 ­ 200 10.8 ­ 14.5 
Oil pump union bolts (6 mm dia.) 35 ­ 45 2.6 ­ 3.2 
Engine mounting nuts 180 ­ 280 13.0 ­ 20 .2 
Mounting member bolts 100 ­ 150 7.2 ­ 10.8 

Shift lever case bolts (8 mm dia .) 90 ­ 120 6 .6 ­ 8.6 
Shift lever case bolts (6 mm dia.) 40 ­ 60 2.9 ­ 4.4 

Gear shift 
Shift control rod joint. bolt (8 mm dia. ) 150 - 200 10.8 ­ 14.5 
Shift control rod jonti bolt (6 mm dia. ) 60 ­ 100 4.3 ­ 7.2 
Shift control lever guide plate bolts 60 ­ 100 4 .3 ­ 7.2 
Shift control lever housing bolts 200 ­ 250 14.5 ­ 18.0 ._ 
Clu tch cover bolts 60 ­ 100 4.3 - 7.2 
Clutch release arm nut 150 ­ 200 10.8 ­ 14.5 
Gear shift fork shaft plate bolts 150 ­ 200 10.8 ­ 14 .5 

Transmission 
Reverse gear shaft stopper plate bolts 60 -­ 100 4.3 - 7 .2 
Transmission case bolts 150 ­ 200 10.8 ­ 14.5 
Oil level and drain plugs 300 ­ 500 21.7 ­ 36.1 
Extension case bolts 150 ­ 200 10.8 ­ 14.5 
Rear mounting nuts 150 ­ 200 10.8 ­ 14.5 

Transfer case upper cover bolts 90 ­ 120 6.6 ­ 8.6 
Transfer case lower cover bol ts 60 ­ 100 4.3 - 7.2 
Transfer fron t case nu ts 150 ­ 200 10.8 ­ 14.5 
Gear shift shaft stopper plate bolts 90 ­ 120 6 .6 - 8.6 

Transfer Oil filler and drain plugs 300 ­ 500 21.7 - 36.1 
Universal joint flange nu ts 700 ­ 1,000 50.7 ­ 72.3 
Transfer case mounting bolts 90­ 120 6 .6 - 8.6 
Transfer case mounting nu ts 150 ­ 200 10.8 ­ 14.5 
Cross joint flange bolts 150 ­ 200 10.8 ­ 14.5 

Universal joint flange nut 1 ,700 ­ 2,300 123.0 ­ 166 .2 
Drive beve l gear bolts 800 ­ 900 57.8 ­ 65.0 
Differencial case bolt 150­ 200 10.8 ­ 14.5 

Differencial Differencial side bearing adjuster nu ts 300 ­ 370 21. 7 -­ 26.7 
Differencial gear thrust bolt 700 ­ 1,000 50.7 - 72.3 
Differencial carrier nu ts 150 ­ 200 10.8 - 14.5 
Oil filler and drain plug 400 ­ 700 28.9 ­ 50 .6 

Shackle pin nuts 250 ­ 700 18.0 ­ 50.6 
Reef spring nu ts 400 -­ 800 28.9 ­ 57 .8 
Reef spring U bolt nuts 300 ­ 450 21.7 ­ 32.5 

Suspension Wheel nuts 500 ­ 800 36.2 ­ 57.8 
Front wheel shaft nut 1,500 ­ 2,700 108.5 ­ 195.2 
Rear hub nuts 500 ­ 800 28.9 ­ 57.8 
King pin upper and lower bolts 200 ­ 300 14. 5 ­ 21.7 

Steering shaft nut 25 0 ­ 400 18.0 ­ 28.9 
Steering ru bber joint nu ts 150 ­ 250 10.H - 18.0 
Steering gear box bolts 700 ­ 900 50.6 - 65 .0 

Steering Steering gear box stay bolt 350 ­ 550 25 .3 - 39.7 
Steering tie rod lever nu t 500 ­ 800 36.1­ 52.H 
Tie rod end lock nuts 500­ 800 36.1­ 52.8 
Tie rod end ball stud nu ts 250 ­ 550 18.0 ­ 39.7 

Brake backing plate bolts and nuts 180­ 280 13.0 ­ 30.2 
Brake master cylinder bolts 130 ­ 230 9.4 ­ 16.6 

Brake Brake tube unions 150 ­ 250 10.8 ­ 18.0 
Brake flexible hose nuts 200 ­ 300 14 .5 ­ 21.7 
Brake shoe adjusting nuts 60 ­ 90 4.3 - 6.5 
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22-4. Periodical Inspection Schedule 

~ 
First 1,000 km 

I 
Every 2,500 km Every 5,000 km 

I 
Every 10,000' km 

Remarks 
Item (600 mi) (1,500 mi) (3,000 mi) (6,000 mi) 

Contact point & ignition timing Adjust Adjust Adjust Adjust 

Spark plug Check & clean Replace Replace 

Carburetor Adjust idling Adjust idling & Adjust idling & 

throttle cable throttle cable 

Oil pump & oil pipes Retighten union bolt Retighten union bolt Retighten union bolt Retighten union bolt 
Check leakage Check leakage Check leakage Check leakage 

Fuel filter I Replace every 

4,000 km 
I (25,000 mi) 

Air cleaner element Clean Clean Clean 

Wheel & hub nut Retighten Check looseness Check looseness 

Tire Rotate Rotate 

Wheel alignment Check & adjust Check & adjust 

Brakes Adjust shoe Adjust shoe 
clearance clearance 

Brake pipe Check leakage Check leakage Check leakage 

Transmission oil Change Change Change 

Differential oil Change Change Change 

Distributor gear Lubricate 

Universal joint Lubricate Lubricate 

Propeller shaft sliding yoke Lubricate Lubricate 

Steering gear box Check oil level 

Wheel bearing Lubricate Lubricate 

Brake fluid Check capacity Check capacity Check capacity Replace every 
2 years 

Tie-rod & drag rod ball joint Lubricate Lubricate 

Brake pedal & clutch pedal Adjust play Adjust play Adjust play 
- - -
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