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1-1 GENERAL DESCRIPTION

SPECIFICATIONS
Model .......... ... ... S-370 S-370D (4 wheel drive)
Body structure . ........ ... Mono cock tyoe
Tractor dimension
Overall length
(Endofreartire).................. 73.82in. (1875 mm) 75.98 in. (1930 mm)
{End of 3 point linkage) ............ 80.90 in. (2055 mm) 83.07 in. {2110 mm)
Overall width (at rear tire}. . ............ 38.00 in. {960 mm)
Overall height (steering wheel) .......... 43.5in. {1105 mm)
Wheel base. . ...y 48.23 in. (1225 mm) 49.80 in. (1265 mm)
Groundclearance . ...........cc.ouv..n 9.65 in. (245 mm) 9.05 in. (230 mm)
Weight. ... ...oiiin s 1035.24 1b (470 kg) 1180.62 Ib (536 kg)
Frontwheel load. ........... .0 444 93 Ib (202 kg) 557.27 Ib {253 kag)
Rear wheel'load. . ................. 590.31 Ib {268 kg) 623.35 Ib (283 kg)
Engine
17,70 1= O KE70 (MITSUBISH!)
B 7 < Y- 4 cycle water cooled overhead valve in line diesel
engine
Numberofcylinder. . ..... ooy 2
Combustion chambertype . .......... ... .o Swirl type with pre-heater
Cylinderliner ... ...t Non liner
Bore and StroKE. .« v v v i it it e 2.87 x 3.15in. (73 x 80 mm)
Piston displacement. . .. ..ottt 40.8 cu. in. (669 cc)
Compression ratio. .. ..ovvv i en e ennneeinenon 20:1
INJECtion Order « v vttt e 1-2
Rated rPM. . ettt i 2700 rpm
1Y PP '+ 12 1 WA T 2900 rpm
Idling rpm
Rated HP. . .. . i i et e 13 HP/2700 rpm
Max.bare HP. . ..o e i it e i 15 HP/2700 rpm
COMPIession PresSUTe . ... ovevnnenrnenneoeneeensn 455 Ib/in* (32 kg/cm?)
Number of PIStON FING. . .« v it in it ivae e e eaan s 4 (3 compression ring, 1 oil ring)
Intake valve (open) .. ... i i B.T.D.C. 18 degree
(ClOSE) » v i i e A.B.D.C. 46 degree
Exhaustvalve {open). .. ... .ot A.B.D.C. 46 degree
(ClOSE) . v v it e e B.T.D.C. 18 degree
INJECTION LIMING. . oot o e e e e B.T.D.C. 25 degree
Valve clearance {intake) ........covviieiiinnann 0.0138 in. (0.35 mm) at cold
(exhaust) . . o v it et s 0.0138 in. (0.35 mm)
Fuel CONSUMPLION . . vttt ittt e aaeeseanens 0.45 — 0.506 Ib/HP/H (205 — 230 g/HP/H)
TUrning direCtioN . .. oo vttt Clockwise (see from front)
Weight (@irdry). ..o vt 220 1b (100 kg)
Cooling system
Radiater filM. . .o e it it e it Corrugate fin
Radialer Cap reSSUME . .. ovvvvr v eneeenensncuenses 9.9 psi (0.7 kg/ecm?)
ThermoswItCR . . v v et i i it v ety 221 F~232F(105¢c~ 111 C) ON

Water PUMP. « v v i ia i s nam e Centrifugal impeller type
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“ Feedingcapacity . ..o 9.5 gal. (35.8 2/min.)
2 Cooling fan diameter. .. .......... ... .. .. ..., 11.42 in. {290 mm)

Numberoffanblades ........................... 4 blades
Pulley ration of fan & crank shaft. ................. 1/1.23
Bladematerial .. ........ ... Plastic
Drive system . .. ..o i V type belt

Fuel equipment
FUel. Diesel fuel
Injection pUMP IYPE ... . . o e Bosch M type, plunger type
Model ... ... .. e ND-PFR2M55/1 ND068
Diameterof plunger . ......... ... .. ... ... ... .... 0.216 in. (5.5 mm) right lead
Deleveryvalve .. ... ... i e Bosch type 0.196 in. {5 mm)
Injection nozzletype. ...... ... i Throttle type
Model .. ... ... . . . e, ND-DN4SD24
INjectionN Pressure . .....cco i ittt e 1706-1849 psi (120 — 130 kg/cm* )
Fuel filter .. ... . . e Paper element cartridge type

L.ubrication system
Ol PUMP tYPE. . oo v et e e e Trochoid pump
Feedingcapacity .. ........ciitiiii i, 0.132 gal (5.0 &/min.)
Ol filter .. e e e All flow paper element cartridge type
Pressure for reliefvalvesetting .................... 42.66 psi (3 kg/cm?)

Air cleaner

A L7 1= Dry paper element cartridge type

Governor
L1877 <1 Mechanical all speed control

Electrical system
GeNerator IYPe & v v i et e e Alternator
Model . ... ... 02100-2431
Outputvolt . . ... e e 35AH-12 Volt

Minus earth
26.5A up at 2500 rpm

B8 + 1 Magnet type
Model ... e e M4T14673
OUIPULVOIT . . . i et e e 1.2KW—-12V

Regulator
TP o et e e e Tirrill type, 2 element
Model ... 02600-1763
Regulator voltage . ......cviiiiiiee i i iiiennn 13.5-14.5V (68 F, 20 C)
Warning lamp lightonwvoltage. . ................... 0.5-3.5V

Glow plug
17« 1 Sheathed type
Ratedvoltage .......... ... it irnenennn. 10.5V

77> Resistance (at room temperature) . . ... h et ann ... 1-1.2Q

Clutch
157 1SS Dry single disc plate diaphram spring type
Clutch discdiameter . ....... ..., 7.24 in (184mm)

Lining thickness . ....... ... . it e, 0.307 in. {7.8 mm)



1-3 GENERAL DESCRIPTION

TOrQUE CaPACITY v vt ot ittt e et 58.61 ft-b (8.1 kg-m)
SpriNG PressUre . oot e 429.51 Ib (195 kg)
Transmission
Numberofshiftlever . ...... ... ... ... . 2
OPEEA STEPS « o v e e e e e 6-forward, 2-reverse
Speedchangemethod . ............ ... fSeIective sliding gear type
Travelling speed ’
Tire size 8-16 (AG) at engine speed 2700 rpm
Speed Lever position Mile/H Km/H M/sec
F-1 L-1 0.59 0.98 0.27
F-2 L-2 0.92 148 0.41
F-3 L-3 1.56 251 0.70
F-4 H-1 2.66 4.29 1.19
F-5 H-2 4.04 6.50 1.81
F-6 H-3 6.87 11.06 3.07
R-1 L-R 0.78 1.25 0.35
R-2 H-R 3.41 5.48 1.52
Tire size 9.5-16(ES) at engine speed 2700 rpm
F-1 L-1 0.63 1.10 0.28
F-2 L-2 096 1.63 0.43
F-3 L-3 1.64 2.61 0.73
F-4 H-1 2.80 4.46 1.24
F-5 H-2 424 6.75 1.88
F-6 H-3 7.21 11.48 3.19
R-1 L-R 0.81 1.29 0.36
R-2 H-R 3.57 5.69 1.68
Differential . .. ... .. . i i e i e Bevel gear type with differential lock
Differential l1ock .. .o i it i e Foot pedal (Right hand)
Final reduction
Final reduction gear . ........ccvivvveennnneannenn Spur gear
RedUction ralio. . .o v ivrer e vee e et eene e 11/60
Typeofrearaxle....... .o, 1/2 floating type
Power take off
Powertakeoffstep.......... .o, 3 steps
Powertake off HP. .. ... ... i 12.2 HP/540 rpm
Power take off shaft (standard).................... 18-spline
foption) ..o, 1-3/8 in. 6-spline SAE standard
PTO speed/2700 engine rPmM . . . . .o v v e vn e e 1:517 rpm
2 :762 rpm
3:1249 rpm
Standard PTOspeed . ..... .ottt iiiiennenenann 540 rpm / 1913 engine rpm
1000 rpm / 2162 engine rpm
PTO speed /2700 engine rpm . . ...« vev v v vnvnnn 1:537 rpm
{option) ......... 2:791 rpm

3:1297 rpm
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Standard PTOspeed . .. ...t ii i 540 rpm /1843 engine rpm
. 1000 rpm / 2086 engine rpm
Direction of rotation (standard) ................... Unclickwise viewed from tractor rear
(option). .......... Clockwise viewed from tractor rear
Max. drawbar pull (2 wheetdrive). . .................. 772 b (350 kg)
. (4 wheel drive) .......... 1213 Ib (550 kg)
Steering (2 wheel)
Steering SYStBM . ..ottt i Ackerman Jant Method
AXIE CBNTEL . o vt i et ittt e e Center pivot type
Kingpintype ..o Rumoin
Steering gearboX. . .. v i i e Worm sector type
Tread adajustment. ... .o oo it e With set in adverse
Axle centerswingangle. .. ... i 8
Kingpinangle. ... ..., 8
Chamber . ..o i 2.5
0713 - O 3
T 0B IM o e e et e e e 0.24 in. (6 mm)
Steering angle (2-wheel) .......... ... ... it Inside 5°5°, outside 42.5°
(4-wheel) ... ... v a4° —0
—2°
Geraratio ..o v ittt i 1/15
Steeringwheel size ...........ovriininininnnn. 14.96 in. (380 mm)
Turning radius
2-wheel (withbrake) . ....... ... .. i, 66.93 in. (1700mm)
(withoutbrake) ............... . . ot 78.74 in. (2000mm)
4-wheel (withbrake) . ......... ..o i, 78.74 in. (2000mm)
(withoutbrake) .....covviiininnnn. 98.42 in. (2500mm)
Brake
IR + 1= S R R Mechanical internal expanding dry sealed
brake
Brakepedal .. ... .. e Foot brake separate
Parkingbrakeandoperating . .......... .. ... nn Main brake used with hand
Liningdimension. ... ... it 4.685 x 1,181 x0.177 in.
(length x width x thickness) ................. {119 x 30 x 4.5 mm)
Numberof lining . ....c. ittt 4
Dramdiameter .. ... .ottt iiiie e 4488 in. {114 mm)
POSITION. o v ottt e e e e Diff. pinion shaft
Front tire {2 wheel)
Tiresizeandplyrating ... ....oooiviiiai s 400-9, 2 ply
Tire Pattern. . oo et e Fam service rib
TP PreSSUTE . . vttt v e et ie i aane e s 22.8 Ib/in? (1.6 kg/cm?)
Outside diameter. . . vttt in st et e 17.99 in. {457 mm)
Tire width . . oottt i i i 449 in. (113 mm)
Loaded radils - .« v v v vt v e i 286.3 Ib (130 kg)
Typeofvalve, . . oo oo TR-13
=3 YA R 3.00x 10
Front tire (4 wheel)
Tiresizeandplyrating . . ... v 5-12, 2 ply

Tire PatterM. o vttt AG
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Tire PressSUre . . oottt e e e 17.1 Ib/in? (1.2 kg/cm?)
QOutside diameter.......... P 21.57 in. (548 mm)
Tire width . .. i e e 4.92 in. (125 mm)
Loaded radius . . oot i 330.4 ib {150 kg)
Typeofvalve. .. ..o i e e TR-13
2 4-JA x 12
Front tire (ES tire)
Tiresizeandplyrating . ...... ... i 18 x 700-8
T Pat e M. . ot ettt e Pillow Dia
Tl PrESSUIE .« . v oot ittt et e e 14.22 Ib/in* ( kg/cm?)
Outside diameter. . .. ... . ittt e e 17.99 in. {457 mm)
Tire width . .. o e 6.69 in. (170 mm)
Loaded radits . . .o vt v vt e e 451.5 b (205 kg)
Typeofvalve. .. ... i e TR-413
R . . e e e e e 5,60x8
Rear tire (2 wheel and 4 wheel)
Tiresizeandplyrating . ... i 8~ 16
Tirepattern. . ...ttt it e Farm service
T PreSSUTE . o v v et vt et e n it 22.8 Ib/in? (1.6 kg/cm?)
Qutsidediameter. . . ... ir ettt nnas 80.9 in. (783 mm)
Tirewidth . . ... . i i e 7.8in. (197 mm)
Loaded radiUs . . v v v v it i et it 1047.4 ib (475 kg)
Typeofvalve. . .....ci i i e TR-15
[ 25 ¢ TSP W —6 x 16W
Rear tire (ES tire)
Tiresizeandplyrating . . ......coiiiin it 95~ 16
R Y 14 -1 ¢ IS Farm Service
TirE PrESSUIE . v vttt eeeen e nanee e 19.91 Ib/in? (1.4 kg/cm?)
Outside diameter. . . v vv e v e ettt ciniieane e 32.3in. (820 mm)
Tire wWidth . . i e e e e e e e 9.5in. (242 mm)
Loaded radius . ... oottt ii et 1223.8 Ib (555 kg)
Typeofvalve. ... ..ot TR-15
RiM . ot ittt e e et ittt an ey W —8x 16W
Rear tire (AG high-lug tire)
Tiresizeandplyrating . .. ...coviiiiiiii i 8.00~ 16
Tire PatterM . . vt it it i e Farm Service
TIrE PrESSUTE « o v v v e ve et inin i e nnneennns 22.8 Ib/in? (1.6 kg/cm?)
Outside diameter. . v v oo v v et et e e s tonnane o aens 32.0in. (813 mm)
Tire Width . ..o i e it i i i e 7.7 in. (196 mm)
Loaded radiUs . . v v v v e ivei e ittt 1047.4 Ib (475 kg)
Typeofvalve. . ... ittt i i e TR-15
= T2 1 Y PP 5JA x 16W
Hydraulic
(0o Y 011 ¢ o) 1SS Lift hold down and flow control external
service
Typeofeylinder......cooveiiniiinnnenianenns Singie acting cylinder
Diameterofcylinder. . ........ oot 2.205 in. (56 mm)
Stroke Of PISTON ..\t vt ettt it iiaa e 2.8 in. (71 mm)

‘
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Max. lift power atend of lowerfink .. .............. Category “O” (ASAE) 1273.9 Ib (580 kg)
Category ‘O (JIS) 1.58.4 |b (480 kg)
Pressure for pump relief valve setting . .............. 1920 Ib/in? (135 kg/cm?)
Typeofhydraulicpump . . ... ... i, Pressure loading gear pump
Nameandmodel .. ... ... iiiie.n KAYABA GP1-15
Output of hydraulicpump ....... ..., 3,84 gal/min (14.2 lit) / 2700 rpm
Controlvalvetype. . . ... .. ittt e i Spool valve 3-port, 3-position
Oillock valve. . ..o oot i e e e i e Oil lock valve (adjustable flow control)
Strainermesh . ..... ... . i 100 mesh
Hydraulicoil .. ... o i e SAE #80 gear oil (Same as transmission oil)
External service. . ... ... i e e Accessory
3 point linkage
CatBgOrY . . o e e ASAE Category O’ & JIS Category "'O"
Lifting capacity ASAE Category “O"" ............... 1277.5 b (580 kg)
JISCategory “O" ... 1057.3 Ib (480 kg)
Drawbar
1577 « = Fix type
Groundclearance .........ccuveer e 10.63 inch {270 mm)
Electracal system
Batlery .« oot e e . ...YUASA Battery
Model .. .. e s NS-60
07T o - [o1 4V 2 20HR 45AH
Sz . vttt e e 9.3x 5x 8.86in. (236 x 126 x 225 mm)
Weight. ... i it et e e 28.63 b (Including electrolyte)
SPECIfiC Qravity . v oot e 0.82 gal (3.1 lit)
Terminalground .. ...ttt Negative earth
Head Jamp. ..o i ittt i et e 12V 25W/25W, 2 pcs
Light switch
Engine lubrication oil waringlamp ................. On the instrument panel
Warning lamp lighting pressure
Lamp Color . . oot e i e Red
Water temparature warning lamp ' '
[ ToT- 1 4 o 1o P On the instrument panel
B 187 < L= Warning lamp
Lampecolor. ... ... i Red
Safety starter switch
Model
Capacity
Stroke
Fuse
Working lamp (option)
Lamp
(I ToT: 1 Ao L TP RO At the rear of right hand fender
Capacity
COOlINGWELET . . .\t eee i ei e in s 1.10 gal (4.2 lit)
Engine oil . ... e e 0.79 gal (3.00 1it)
UL o et e e et e e 3.3gal (12.5¢)
Transmissionoil (2wheel). . ... ... oo i i 2.25 gal (8.50 lit)

(dwheel) ....... ..o, 2.59 gal (9.8 lit)
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— Front diff.case (4 wheel) . ............. ... ouu. 0.21 gal (0.8 2)
FrONt GBAr CaSE . v v v e vt vt e v et eneineenn s 0.03 gal (0.12 2)
Rotary tiller (optional)
Model ... e 2PR-1100S
8 18V o - Side drive type rotary tiller
Applicable tractor. .. ........ i i Satoh Beaver 5-370 and S-370D
Overalilength . ... ... it e i 46.54 in. (1,182 mm)
Overall width. . . .. .. . i e e e 48.90 in. (1,242 mm)
Overallheight . ........ ... ... i, 31.69 in. (805 mm)
Tillingwidth .. ... . e 43.31in. (1,100 mm)
Tilngdepth . . 7.09 in. (180 mm)
Tilling blade
Diameter. . ... . i 17.72 in. (450 mm)
Welght. . .. e 289 1b (131 kg)
Numberofblade...... ... ... .o, 28
Mountingmethod . . ....... ..t i Special 2 point hitch
drive system .. ... .. ... et e Universal joint spiral bevel gear, chain side
drive
Depthcontrol ......... ... i, Lifting and lowering of rear gauge wheel
with a handle
Tillingshaftrevolution . ........ .o, C-1: 153 rpm
— C-2: 226 rpm
C-3: 371 rpm
Holderpitch ... voi i e i e e 1.83 in. (46.38)
Tillingpitch. . . ... . i e L
unit: in, {(mm)
C1 C-2 C-3
F-1] 4.13(105) | 2.75(70) | 1.73 (44)
F-2| 6.41(163) | 4.25 (108) | 2.67 (68)
F-3110.23(260) 16.77 (172) | 4.25 (108)
QOil capacity
GEarCase Ol ..ot e 0.85 pint (0.4 liter) SAE #8 ~ 90 gear oil
Chaincase oil ...t iiiiiiiii e nn. 0.65 pint (0.3 liter) SAE #80 ~ 90 gear oil
* These specifications are subject to change without previous notice.
Service Schedule Chart
Hours of A B o D E F
operation service service service service service service
50 O
100 O
200 O O
300 O o]
- 400 0 O )
™ 500 O
| 600 0 0 o
700 O
800 0] O O O

*= After 800 hrs. runing, service should be rapeated in the order of B, C, D, E and F.
* ‘A’ service should be given only for a brand new tractor.
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. GREASING DIAGRAM

Grease front axle king pin Grease front axle center pin

¥,

King pin

Grease brake pedal boss Grease clutch pedal boss
/ ”\ =
U, W/l . .
S~ ,41’/ Sl <’
== :& AN/
\ \ Brake pedal boss rON
233 A AN
Grease drag link tie rod end Grease tie rod end

5 N = ’J Tie rod end .
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~. 4WHEEL DRIVE

Grease front axie center pin

Center pin

Grease spherical surface

Spherical surface '

[CAA

Grease gear case

Gear case
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RECOMMENDED LUBRICANTS
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ANTIFREEZE

When the atmospheric temperature is lower than

32°F (0°C). cooling water should be drained off

completely or antifreeze solution should be added
to prevent the breakdown of the cylinder block
due to the freezed cooling water. Percentage of the
antifreeze to be added should be a little higher
than specified for the lowest atmospheric tempe-
rature in your area.

When adding antifreeze solution, the following rules
should be observed, otherwise, the cylinder block
will rust.

1. This tractor’s engine is of a diesel type and its
cylinder block is made of cast iron. Therefore
antifreeze solution suitable for such a cast
engine block must be used.

2. Befor adding mixture of antifreeze and water,
completely drain cooling water and clean the
radiator using a detergent.

3. Water to be addad to the antifreeze should be
a clean soft water.

4. When the antifreeze is no longer required,
drain and wash the cooling system using a
detergent and fill it again with clean water.

Do not re-use the antifreeze solution after it
has been drained from cooling system.

75% A
70 A
65 <

60 -

50 4
45 -
40
35 4
30
25 -
20
15 o
10
g

5. Treat antifreeze carefully as it can rem
paint from rhe cylinder block.

6. Any antifreeze solution (antifreeze and water),
even if it is a permanent antifreeze, should
not be used for more than 2 years.

7. Confirm that there are no leak from the hose
joints or cylinder head gasket.

8. Antifreeze with correct density to suit the
climate in your area should be used.

9. When antifreeze is used for a long period in
winter, measure the specific gravity frequently.

Temperature, mixing ratio and specific gravity of the anti-
freeze

Freezing point Percentage of Specific gravity
antifreeze 68°F (20°C)

20.7°F ( —-6.3°C) 15% 1.022
15.3°F ( —9.3°C) 20% 1.029
9.3°F (—12.6°C) 25% 1.037
2.8°F (-16.2°C) 30% 1.044
—49°F (—20.5°C) 35% 1.051
—13.0°F (-=25.2°F) 40% 1.058
~23.8°F (-31.2°C) 45% 1.066
~33.7°F (-37.6°C) 50% 1.073
—49.0°F (—45.2°C) 55% 1.078
60% 1.088

Anti-freeze

Water

1 L] | v Li
0 -~10 -~20 -30 —-40 ~50
(32) (14) (—4) {(—22) {—40) (—58)

-60°C

{—76°F)
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Liquid Packing “3 Bond No. 4"
Any gasket is not used for Satoh Stallion but liquid packing. To order the liquid packing, contact the
following address or Satoh.

Mr. Eisuke Watanabe
Three Bond America Bldg.
Century City North Bidg.
Suite 945, 10100 Anta Monica Blvd.
Los Angeles 90068, California
Phone No.: 213 (556) 3614
213 (879) 9143
Telex No.: 67-7615

BOLTS AND TIGHTENING TORQUES

ar 6T 7T 8T
Bolt Size
ft-ib kg-m ft-Ib kg-m ft-lb kg-m ft-ib kg-m
M-5 1.44~253 | 02~035 | 3.25~3.97 | 0.45~055 | 397~4.69 | 0.55~0.65 | 4.69~5.42 | 0.66~0.75
M-6 3.61~5.06 0.5~0.7 578~7.22 | 0.80~1.00 | 7.22~8.68 | 1.01~1.2 8.67~10.1 12~14
M-8 8.67~123 1.2~17 14.4~18.1 20~25 18.1~21.7 25~3.0 21.7~253 3.0~35
M-10 16.2~21.7 2.10~30 28.9~36.1 40~50 36.1~43.3 5.0~6.0 43.3~50.6 6.0~7.0
M-12 32.5~39.7 45~55 50.6~57.8 7.0~8.0 61.4~68.6 8.5~95 68.6~795 95~11.0
M-14 46.9~57.8 6.5~8.0 72.2~86.7 | 100~12.0 | 86.7~975 | 12.0~13.5 [97.5~1080 | 13.5~15.0
M-16 65.0~79.5 9.0~11.0 |93.9~108.0 | 13.0~15.0 [112.0~126.0| 156.5~17.5 130~144 18.0~200
M-18 86.7~101.0 | 12.0~14.0 123~137 17.0~19.0 1562~173 21.0~140 181~202 25.0~280
M-20 108.0~123.0| 15.0~17.0 144~ 159 20.0~220 173~202 24.0~28.0 231~260 32.0~360

Note:
The bolts and nuts to be used on SATOH BEAVER (Model S-370 & S-370D) are classified as 4T, 6T,
7T and 8T for providing best fit in the part on which they are to installed. When installing these
fasteners in place, be sure to tighten them to specifications above.
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LOCATIONS OF THE TRACTOR AND ENGINE SERIAL NUMBERS

Tractor and engine serial numbers are located at the place respectively shown in below figure. When you file
a warranty claim, fill in the the serial numbers in the corresponding column of the warranty claim Applica-
tion Form, otherwise the claim will not be accepted.
1. Tractor Serial No.
It is located at the left hand side of the clutch housing.
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2. Engine Serial No.

It is located at the left hand side of the clutch housing.
3. Rotary tiller Serial No.

It is located at the right hand side of the side plate.
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= DISMOUNTING THE ENGINE

When the engine develops troubles and requires
disassembly for repair, dismount the engine from
the tractor in the following manner:

1. Drain engine oil; it can easily be drained off
when its temperature remains high. Drain cool-
ing water completely from both the rediator
and the cylinder block.

Remove the negative and positive battery ca-
bles from their respective terminals.

Disconnect lead wires from the alternator, oil
switch, headlight, water temperature gauge,
and starter switch.
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5. Remove the light holder together with both
~, the bonnet cover and air cleaner.

7. Loosen the bolts securing hydraulic intake
and exhaust pipes to the pump, and discon
nect the pipes being very careful not to lose
the ‘O’ rings.

6. Loosen radiator hose clamps and disconnect
the hoses. Then, remove the radiator.

T

8. Disconnect the throttle lever.

9. Disconnect the drag link from the pitman arm.

10. Place a jack under the clutch housing. Keep-
ing the housing slightly raised, remove the
bolts securing the housing to the chassis and
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take out the chassis with the front axle instal-
led.

12. Disconnect the fuel pipe; install the blind piug
in the place of the pipe so that fuel will not
flow out. Disconnect the return pipe.

11. Take out the engine rear plate.

13. Hoisting the engine, remove all clutch housing
securing bolts. Gently move the engine back-
ward to place it on the bench.

14. Remove six bolts securing the clutch housing
to the transmission case. Take out the clutch
housing.

= MOUNTING THE ENGINE
Mount the engine in the reverse order of dismount-

ing.
Engine and clutch housing tightening torque:
32.5 — 39.7 ft-lb (4.5 — 5.5 kg-m)
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= DISMOUNTING THE ENGINE ON THE
4-WHEEL DRIVE MODEL

1. Remove the universal joint cover.

2. Remove the flang ass’y-to-carrier securing bolts
and universal joint securing bolts. Then, dis-
connect the universal joint from the MID.
P.T.O.

3. Remove the chassis from the engine with the
front axle housing installed on the chassis.
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CROSS SECTION OF ENGINE

Q ©®

®@ &

®

Intake valve

Exhaust valve

Cooling fan
Water pump
Connecting rod
Gear case
Camshaft
Crankshaft pulley

10.
1.
12.
13.
14,
15,
16.

Crankshaft gear
Bearing housing
Qil pan

Rocker cover
Rocker arm
Rocker shaft
Rocker stay

15
0'0
E C ——©@
: =
i = ®
i
|
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N1
—@
.
il !
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G
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17. Crankcase
18. Piston
19. Push rod
20, Tappet
21, Camshaft
22. Crankshaft
23. Flywheel
24, Ring gear

Cylinder head
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-

N o o & w N

Breather hose
Rocker arm
Inlet-vaive
Push rod
Fuel filter
Tappet
Camshaft

8. Crankshaft

11
12,
13.
14,

Qil pressure gauge
Drain piug
Rocker cover
Exhaust valve
Glow plug

Nozzle

15.
16.
17.
18.
19.

Cylinder head
Piston
Connecting rod
Starting motor

Crankcase
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PERFORMANCE CURVE

KES5

Brake Hp
Shaft Torque Kg-m

: + Std. torque \ \
\

2.5

Max speed with No load \\
2900

1000 2000 2700

Engine speed rpm
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KE70
15 I ’
|
. | / \
L PZEENl
16 .\Q&/ ‘ }
| Sy | |
o 557 ]
v, | | ! \ 4
kS Iy Std. toraue | Bl '
5 - s \ 3
\
|
!Vlax speed Yvith No |oa.dl
1000 2000 2700 2900
Engine speed rpm
KE75
15
e
2 11
v
o"&Q&
10 O
g A
2 yd \
g / Std. torque \ ;
T |
\ 15
5 3
|
\
\
Max speed Yvith l\_lo !oap
1000 2000 2700 2900

Engine speed rpm

Shaft Torque Kg-m

Shaft Torque Kg-m
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SPECIFICATIONS

Model KE55 | [ KE70 / | KE75
Engine 4-cycle, water-cooled~overhead valve type diesel engine

Combustion chamber

Swirl combustion chamber type

Number of cylinder

2

Bore x stroke (inch)

268 x 2.95 (68 x 75mm) | 2.87%.3.15 (73 x 80mm) | 3.07 x 3.15 (78 x 80mm)

Displacement (cu. inch)

33 (544 cc) 7/ 40.8(669cc) ) 46.6 (764 cc)

Compression ratio

23 ~_ — 20

Injection order

1-2

Performance

Refer to "“Engine Performance Curve’’ of each model.

Dimensions

18.70 x 18.66 x 24.57

L x W x H (inch)

(475 x 474 x 624mm)

Dry weight (ib)

198.45 (90 kg) | 220.5 (100 kg) [ 231.53 (105 kg)

Fuel

JIS No. 2 light oil (No. 3 in extremely cold weather)

Fuel injection pump

Bosch-M type

Governor

Centrifugal weight type

Nozzle Throttle type
Injection pressure

4 2
(Ib/in?) 1706.4 (120 kg/cm?)
Lubrication sytem Forced feed type
Oil pump Trochoid type
Qil filter Paper element type

Lubricant capacity (gal)

Max. 0.53~min.0.29 Max. 0.69~min. 0.42

(2.0~ 1.12) (2.6 ~ 1.62)

Cooling system Forced circulation, water-cooled type
Water pump Centrifugal type
Coolant capacity (gal) Approx. 0.55 (2.1%) (for engine proper only)
Starter motor Electromagnetic, inertial drive type

(12V — 0.9 kW) | (12V — 1.2 kW)
Generator Alternator (12-35A)
Glow plug Sheathed type
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PERIODIC INSPECTION
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SPECIFICATIONS AND MAINTENANCE STANDARDS

o, s ENGINE-GENERAL
item Specification & Std. value Repair limit Service limit
. 455 Ib/in® 312.8 Ib/in?
Compression pressure. . .. ... voovo (32 kg/cm? )(at 3B0PPM) oo Approx. (22kg/cm?)
, -
Max. pressure difference between cylinders . . .. ..., ... . .o ?25::(2;:;"2)
Fuel injectionorder. . .. ...... ... ... 1-2
Fuel injection tiMing . . .. v v ve v e ovns 25° BTDC
Cylinder head
. . . 0.00197 inch 0.00394 inch
Distortion of cylinder head lower surface. . 10.05mm) less. .. .... (0.1mm)
Valve guide ID (both intake & exhaust)
KESS . ... .... 0.25984 ~ 0.26043 inch
(6.6 ~ 6.615mm)
0.31496 ~ 0.31555 inch
KE70,75. .. ... (6 ~ 8.015mm]
Valve seat angle (both intake & exhaust) . . .45°
Valve seat width (both intake & exhaust). . .0'03937 ~ 0.05906 inch .. .0'07874 inch
(1~ 1.5mm) (2mm)
Valve sinkage (both intake & exhaust). . . .. ..o vir it —0.03937 inch
{—1mm)
Valve timing
Inletvalve Opens . . . .. oo v e ie e nn 18° BTDC
e, Inletvalvecloses . . ................. 46° ABDC
' Exhaust valve OPenS. « . v v v v v v v me e s 46° BBDC
Exhaust valve closes. . . . ... ..o iun ... 18° ATDC
Valve clearance (both intake & exhaust) . .. .. 0.01378 inch (in cold condition)
{0.35mm)
Intake valve
KESS . . ... .. 1.10x 4.19 inch
Head dia x overall length (28 x 106.5mm)
eng 1.18 x 4,57 inch
KE70,75...... (30 x 116mm)
KESE 0.25846 ~ 0.25906 inch —0.00394 inch
comop . KEEe (6.565 ~ 6.580mm) Tt (—0.1mm)
"""""" KE70. 75 0.31338 ~ 0.32398 inch -0.00394 inch
riErr e (796 ~7975mm). "~ e (~0.1mm)
KESS 0.00079 ~ 0.00197 inch 0.00394 inch
Stem-to-quide dlearance . . (0.020 ~ 0.050mm) +(0.1mm)
g " CET0. 75 0.00098 ~ 0.000217 inch  0.00394 inch
PeErer {0.025 ~ 0.055mm) *{0.1mm)
Seat face angle . . . . v u i 45°
KEBS ........ 0.03937inch L. 0.19785 inch
Valve head thickness (1mm) 0.5mm)
2 T CET0. 75 0.05906 inch 0.19685 inch
75, ..., (1Bmm) Tt (0.5mm)
Exhaust valve
cess LS
i Head dia. x overall length i
1.14 x 4,57 inch
KE70,75...... (29 x 116mm)
KES5 0.15709 ~ 0.15787 inch —0.00591 inch
comop L EE (6530 ~ 6.550mm) Tttt (—0.15mm)
EMEE e KET0.75 0.3251 ~ 0.3234 inch ~0.00591 inch
hTrr (7.938 ~7.960mm) =~ rrrrerntron {(~0.15mm)
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Item Specification & Std. value Repair limit Service limit
KES5 0.00197 ~ 0.00335 inch 0.00591 inch
Stem-to-guide clearance . . (0.050 ~ 0.085mm) , (0‘15mm.)
KE70 75 0.00157 ~ 0.00303 inch 0.00591 inch
SRS (0.040 ~ 0.077mm) *(0.15mm)
Seat faceangle . ................... 45°
ess . 99T 001968 ich
Valve head thi Co -~omm
alve head thickness CE0.75 0.05906 inch 0.01969 inch
A A (1 .Smm) .......................... (O_Smm)
Valve spring
KES5 ........ 185inch 1.80 inch
Eree length _ (47mm) {45.6mm)
reelength. . ... KE70.75 1.81 inch 1.75 inch
L75. ... .. (45.85mm) T (44.5mm)
KES5 46.5/1.43 {Ib/inch) 39.5/1.54 (ib/inch}
Installed load/instal- 77T [21.1/39 (kg/mm)] """ T [17.9/39 (kg/mm}]
ted height 77 KET0 75 37.5/1.61 Ib/inch 32.0/1.61 ib/inch
PiErr [17/41 (kg/mm)] """ [14.5/41 (kg/mm)]
SQUATBNESS . » o v e v vttt 18 e e 3°
Rocker arm
Rocker arm-to-shaft clear 0.00126 ~ 0.00417 inch 0.00787 inch
oc o-shaft clearance .. ........ (0.032 ~0.10Bmm) Tttt (0.2mm)
Crankcase
Material. . . .. .. it i e e iron alloy casting
KE55 0.91055 ~ 0.90634 inch +0.00394 inch
Taooet hole bore. D (23~23021mm) T (+0.10mm)
ppet nole bore. - .- . - CE70. 75 1.2362 ~ 1.02445 inch +0.00394 inch
pdde o 00 s e (26~ 26.021mm) ................... (+o10mm)
1.77165 ~ 1.77263 inch +0.00581 inch
Camshaft hole bore {front) . . .. ........ (45 ~ 46.026mm) oo (+0.15mm)
1.14173 ~ 1.14256 inch +0.00591 inch
hole bore (rear) . » v v v v v v ot et cimm i omma ot e e e e e
Camshaft hole bore (rear) (29 ~ 29.021mm) (+0.15mm)
KE5S 2.67717 ~ 2.67835 inch +0.04724 inch
Cylinderbore . .. ...... (68 ~ 68.03mm) (+1.2mm)
KET0 2.8740 ~ 2.8752 inch +0.0472 inch
........ (73 ~ 73.03mm) I PP
KETS 3.0709 ~ 3.0720 inch +0.0472 inch
........ (78 ~ 78.03mm) T
Cvlinder wear limit 0.00787 inch 0.0472 inch
ylinderwear limit . . .. ... ot e Q2mm) (1.2mm)
. . 0.00039 inch
Cylindricity of cylinderbore . . . ... ..... {0.01mm) less
Piston
B LY < - Solid
Material. . . ot e e e e Aluminum alloy
KEBS . . ... ... 2.6741 ~ 2.6748 inch .
{67.923 ~ 67.940mm) 5
. 2.8707 ~ 28715 inch
OD {skirtend) ........ KE70 ........ (72.915 ~ 72.935mm)
3.0673 ~ 3.0681 inch
KE7S ..o (77910 ~ 77.930mm)
KES5 . . 0.00236 ~ 0.00421 inch

"""" {0.060 ~ 0.107mm)
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Item

Specification & Std. value

Repair limit

Service limit

Cylinder-to-piston clearance

Oversize. . . .
Piston pin

installation. .

Piston pin-to-

.....................

0.00256 ~ 0.00453 inch

........ (0.065 ~ 0.1 15mm)

0.00276 ~ 0.00472 inch
{0.070 ~ 0.120mm)
0.00984, 0.0197, 0.0295,
0.0394 inch

{0.25, 0.50, 0.75, 1.00mm)

KEB5,70...... Press fit into con’rod

......... KE75

........

Full floating type
0.74807 ~ 0.74831 inch
(19.001 ~ 19.007mm)
0.90551 ~ 0.90516 inch
{23.0 ~ 22.991mm)
0.00004 ~ 0.00059 inch

0.00315 inch

piston clearance

Piston pin-to-connecting rod clearance

KEBS5, 70

' '{0.001 ~ 0.015mm)

0.00055 ~ 0.00016 inch

0.00063 ~ 0.00130 inch

..................

""" {0.016T ~ 0.033Tmm)
Connecting rod-to-buch clearance
0.00098 ~0.00173 inch
KE7% ........ (0.025~0.048mm) "ttt
1102.5~ 33075 1b
fi ! . .KEB5,70...... ithi
Press fit load to con’rod . .KEB5, 70 Within (500 ~ 1500 kg)
Piston ring
No. of rings
Compression. . ...........0000.n 3{chrome plating for
No. 1 only)
0 1 1 (chrome piate)
Ring thickness
Compression KE70 ........ 0.079 inch (2mm)
pression. . .. - KES5,75. . .. .. 0.098 inch (2.5mm)
0 1 0.157 inch {4mm)
0.00787 ~ 0.01575 inch
KEB5,75. .. ... (0.2~04mm) oot
Ring end clearance. . . . ..
0.00591 ~ 0.01378 inch
KE70 ........ (0.16~0.35mm) Tttt
Side clearance
No. 1 0.00197 ~ 0.00354 inch
T (0.050 ~0.090mm)  © Tttt
0.00118 ~ 0.00295 inch
KEBS ........ (0.030 ~0.075mm) "ttt
No.2&3........
0.00138 ~ 0.00295 inch
KE70,75...... (0.035 ~0.075mm) Tttt
Oil rin 0.00118 ~ 0.00276 inch
o TP (0.03~007mm) "ottt

Connecting rod

Forged I beam
0.00118 inch

0.00581 inch

(0.03mm) orless. ...... (0.15mm)
0.00394 ~ 0.01378 inch 0.01969 inch
{0.1 ~ 0.35mm) TTT T {0.5mm)

{0.08mm)
0.00315 inch
(0.08mm)

0.00394 inch

0.05906 inch
{1.6mm)

0.05906 inch
(1.5mm)

0.001181 inch
{0.3mm)
0.00787 inch
(0.2mm)

0.00787 inch
(0.2mm)
0.00787 inch
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Item

Specification & Std. value

Repair limit

Service limit

Connecting rod bearing

Oil clearance

Undersize

........................

Crankshaft

End play

Journal OD

Journal undersize finish dimensions
0.0098
(0.25) us.
0.0196
Y
0.0295
(0.75)

u.Ss.

........

Pin undersize finish dimension

o8 US:
o5 s,
ora | US:
o2 | US
w0 U5
o U

KEB5, 70

Bend of crankshaft

Cylindricity of journal and pin

Main bearing

Main bearing-to-crankshaft clearance

Undersize

Thrust bearing
Material

Thickness

" '(44 95 ~ 55.965mm)

...........................

......

.........................

Special copper alloy w/
back metal

0.00173 ~ 0.00327 inch
{0.044 ~0.083mm)
0.00138 ~ 0.00378 inch
{(0.035 ~ 0.096mm)
0.00984, 0.0197, 0.0295 inch
(0.25,0.50, 0.75mm)

w/counter complete bal-
lance

0.004 ~0.014 inch
{0.1 ~ 0.35mm)
2.32~2.321 inch
(58 .945 ~ 58.96mm)

2.310~ 2311 inch
{58.695 ~ 58.71mm)
2.301 ~ 2.302 inch
(58.445 ~ 58.46mm)
2.291 ~ 2.291 inch
{58.195 ~ 58.21mm)
1.769 ~ 2.203 inch
1.888 ~ 1.8883 inch
{47.950 ~ 47.965mm)

1.759 ~ 1.760 inch

" "(44.700 ~ 44.715mm)

1.750 ~ 1.7503 inch

'(44.450 ~ 44.460mm)

0.740 ~ 1.7407 inch

'(44.200 ~ 44 .215mm)

1.8779 ~ 18785 inch

' '(47.700 ~ 47.715mm)

1.8681 ~ 1.8687 inch

‘(47 .450 ~ 47.465mm)

1.8582 ~ 1.8588 inch

*(47.200 ~ 47.215mm)

0.00078 inch
(0.02mm)
0.0002 inch
(0.005mm)

Special copper alloy with
back metal

0.0012 ~ 0.0045 inch
{0.03 ~ 0.115mm)
0.0098, 0.0196, 0.0295 inch
{0.25, 0.50, 0.75mm)

Special aluminum alloy
w/back metal

0.0964 ~ 0.0984 inch
{2.45 ~ 2.5mm)

0.00591 inch
(0.15mm)
0.00591 inch
(0.15mm)

0.016 inch
{0.4mm)
—0.0047 inch
{(~0.12mm)

...............

—0.0047 inch
{(—0.12mm)
~0.0047 inch
{(=0.12mm)

0.00196 inch
(0.06mm)
0.00196 inch
(0.05mm}
A
0.006 inch
{0.15mm)

—0.006 inch
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Item Specification & Std. value Repair limit Service limit
Camshaft
Drive. . . ... i Gear
Support {front,rear) . ............... Crankcase hole
1.7687 ~ 1.7696 inch —~0.006 inch
Journal OD (front) . . ............... (44.925 ~44.95mm) Tt (~0.15mm)
Journal OD (rear) ... ............... 11260~ 1.140% inch —0.006 inch
Tt '(28.939 ~ 28.96mm) {—0.15mm)
Camshaft-tocrankcase hole clear- 0.00196 ~ 0.004 inch 0.006 inch
ance {(front) TS {0.050 ~ 0.100mm) '~ {0.15mm)
Camshaft-to-crankcase hole clear- 0.00157 ~ 0.00328 inch 0.006 inch
ance (rear) T To00ns (0.040 ~ 0.082mm) © " (0.15mm)
0.00078 inch 0.00196 inch
Bendofcamshaft . ................. ©02mm) Tt (0.05mm)
Tappet cam long diameter (intake 1.6008 ~ 1.6086 inch —0.04 inch
and exhaust) ot (40.66 ~ 40.86mm) =~ {(—0.10mm)
Fuel injection pump cam 19251 ~ 1.9330 inch —0.04 inch
long diameter Tt (480 ~49.Amm) Tt (=1.0mm)
Tappet
KE55 ....... 09036 ~0.9052inch —0.04 inch
oD. . . (22.952 ~ 22.993mm} (—-0.10rnm)
KE70,75. .. ... 10217 ~10238inch =, ., 7004 inch
) ' *(25.952 ~ 25.993mm) (—=0.10mm)}
Tappet-to-crankcase clearance . ‘ 0.000275 ~ 0.002716 inch . .0.006 inch
"""" (0.007 ~ 0.069mm) {0.15mm)
Pushrod
0.0118 inch
PUShIOod DENd . . . . e e e e e e e e e e e s e (0.3mm)
LUBRICATION SYSTEM
Itern Specification & Std. value Repair limit Service limit
Engine oii
Engine oil capacity . . . . . KES5 ........ 0.53 gal (2.09)
KE70,75.. ... 0.68 gal (2.6 9
Engine oil viscosity . ... ... ol SAE 10W-30 or SAE 20, 30
Qil pump )
I - Trochoid
Relief valve opening pressure. . . .. ...... 49.7 psi 5 ,0r more
{3.5 kg/cm*)
Quter rotor-tobody clearance. . . ... ..... 0.006 ~0008inch ~ 0.012 inch
{0.15 ~ 0.20mm) {0.30mm)
Quter rotor-to-inner rotor clearance .. .. .. 0.002~0005inch ~ 0.010 inch
©7"0.05 ~ 0.12mm) ) (0.25mm) "
Rotor-to-coverclearance. . . . ... ....... 0.0012~0003inch 0.010 inch g‘
{0.03 ~ 0.07mm) (0.25mm)
Oil pressure switch
2.84 ~ 5.68 psi

Swtich-on oil pressure ... ............ or less

(0.2 ~ 0.4 kg/cm?)
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s FUEL SYSTEM

Item Specification & Std. value Repair limit Service limit

JIS #2 gas oil (JIS #3 gas oii

Fuel .. o e e e e .
in very cold condition)
Fuel filter
1577 ¢ - Filter paper, cartridge type
Fuel injection pump
B 17 - Bosch M
Designation . .. ...... ..o eunesn ND-PFR2M
Plunger . . ... oot ii i s 0.217 inch (5.5mm), left lead
Fuel injection timing . . . ... ... uvnnn 25° BTDC
Nozzle
TYDPE. o i e Throttle
Designation . . .. .......ceevevennon ND-DN4 SD24
Injection start pressure . . . . 1706 ~ 1849psi 1564 psi or less
"""""" (120 ~ 130 kg/cm?)" "~ (110 kg/ecm?) :
Governor
K77 < T Centrifugal
G . Varies according to
OVETNOT SPHING . v v v v v v v e v v v s e e as e o
specification
s COOLING SYSTEM
Item Specification & Std. value Repair {imit Service limit
Cooling fan
Blades made of synthetic
TWPE. o et e resin, unequal pitch suction
type
Belt

V-belt, HM standard type,
KEBS ..... . . .circumferential length:
32.79 inch (833mm)

V-belt, HM standard type,
TYPE. o v o KE70,75...... circumferential length:
34.25 inch (870mm}

WP, o ot e e e Centrifugal impeller type

Thermo-switch

Switch-on water temperature 221~ 232°F or more
perature. . ......... (105 ~11 1°C)
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» ELECTRICAL SYSTEM

Item Specification & Std. value

Service limit

Starter motor

TP o e e e e s Electromagnetic coupling
Designation . . . . ... ... KESS ........ MOQ3T 15772
KE70,75...... MO004T 14673
Out put, voltage . . . . .. . KESS ........ 0.9kwW, 12V
! KE70,75...... 1.2kW, 12V
Direction of revolution. . .. . ........ .. CW (viewed from pinion side)
No-load characteristics
KESS . ....... 55A or less
At terminal Current ‘KE70,75. ... .. 62A or less
voltage 11V ~ ‘Speed KEBS . ....... 6500 rpm or more
' 'KE70,75...... 4500 rpm or more
0.67 inch
Brushlength. . .. ... (17mm) o
Pinion gap (pinion-to-stop ring clearance 0~ 0.08 inch
at pinion operating position) 0~ 2mm)
Alternator
TP, o it e e e e e AC type
Output voltage @~ .. ... ... 35A, 12V
POlarity . . v oo e Negative (—) earth
Direction of revolution. . .. ... ........ CW (viewed from pulley side)
Out put characteristics ( in cold condition)
Terminal voltage 14V. ‘S:;;;Z"‘ S :;gbsoArg;mm
Brushlength. . .. ... ..o v 05inch {(125mm). . . ............
Regulator
B IK7 - .. .Tirrill, 2-element
Regulated voltage (at 20°C). ... ........ 135~ 145V
Pilot lamp relay
Extinguishingvoltage. . . ......... 4.0~ 58V
Lightingvoltage .. ............. 05~ 35V
Glow plug
B Y] - Sheathed type
Ratedvoltage . . . ... ... .o vvenn. 105V
Resistance (at room temperature). .. ... .. 1~1.2Q
Glow lamp
I 1R7Z < - Red heat type
Ratedcurrent. . . ... ... vt ienennenn 20A

Voltage between terminals (at 20A) ... ... 09~ 1.1V

........

0.45 inch
{11.5mm)

........ 0.33 inch (8.3mm)

i
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= TABLE OF TIGHTENING TORQUES

Parts to be tightened

Torque

KEBS . ... ...

Cylinder head bolt. . . . ..

Nozzle holder mountingbolt. . ... ... ... ... .. ... ... ... ..
Nozzle holder bedy and retaining nut (Swirl chamber type). . . ... ..

Nozzle holder body and retaining nut (Pre-combustion chamber type,
on early models of KE70, 75)

Glow plug . .. . e e e e e
Connecting rod cap nut {KES5,70) . ...... ... oo
Connectingrod capnut (KE75) . . . .. ... .. oL
Flywheel mountingbolt. .. ... ... ... .. ... . ..
Oildrain plug . . . .. . e
........ 7.95~9.39 ft-b (1.1 ~ 1.3 kg-m)

Gl filter e e e e
General bolts and nuts

Bmm-diathread. . . . .. v it e e
8mmdiathread. . . .. . .. . . . e
........ 25.3 ft-lb (3.5 kg-m}

10mm-diathread. . .. ... ... i

12mmdiathread. . . . . ... i e e
Tdmmdiathread. . . . . . . o0 it i e

....... 79.5 ~ 86.7 ft-lb {11 ~ 12 kg-m)
....... 93.9 ~ 101 ft-lb (13 ~ 14 kg-m)
....... 10.8 ~ 14.2 ft-ib (1.5 ~ 2 kg-m)
....... 57.8 ft-1b (8 kg-m)

....... 43.3 ~ 47.8 ft-lb (6 ~ 8 kg-m)

....... 10.8 ~ 14.2 ft-lb {1.5 ~ 2 kg-m)
....... 23.1 ~ 25.3 ft-ib (3.2 ~ 3.5 kg-m)
....... 39.7 ~43.3 ft-lb (6.5 ~ 6.0 kg-m)
....... 83.1 ~90.3 ft-lb (11.5 ~ 12.5 kg-m)
....... 36.1 ~43.3 ft-lb (5 ~ 6 kg-m)

....... 5.05 ft-ib (0.7 kg-m)
....... 12.3 ft-lb (0.7 kg-m} (0 (1.7 kg-m)
....... 46.2 ft-lb (6.4 kg-m)

....... 68.6 ft-Ib (9.5 kg-m)

= LIST OF SEALANTS

Parts to be tightened Face coated +~Sealant Location of installation of coated part
Taper plug (1/16) -« - - -+ - - Threaded portion -+ Hermeseal 52B- -+ - - - - Crankcase right side (front, rear)
Taper plug (1/8) -+ -« -+ oo Threaded portion - - Hermeseal 528 - - -~ + - Crankcase right side oil line
Stud (10x 20} - - - o v v v Threaded portion ““Hermeseal H 1« - Top of cylinder head exhaust port
Qil pressure switch -+ -+ Threaded portion - - Hermeseal H 1 - -~ Center of crankcase right side
Thermo—switch - -« -+« - Threaded portion * + Hermeseal H 1 - -+~ Cylinder head side
Balt (8x80) - vvvvv Threaded portion - - Hermeseal H1 -+ - - -~ Qit pump cover
Expansionplug """ Around.press-in por- Hermeseal 52B * - " * Rear of crankcase

tion '

Gear case gasket - -+ - - - - Gear case side* - -+ Hermeseal 52B -~ - Between crankcase and gearcase

" w SPECIAL TOOLS

Tool No. Designation Sketch Use
MD 998130 Piston pin setting tool Removes/installs piston pin
ST 332150 Guide C For KES5 only
. V./'. \\
ST 332100 Bearing installer Removes/installs main bear-
ing
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DETERMINATION OF ENGINE OVERHAUL
TIME -

Generally the time to overhaul the engine is deter-
mined by symptoms such as decreased engine out-
put, decreased compression pressure and increased
fuel/lubricant consumption. However, decreased
engine output can result from the damaged nozzle,
maladjusted injection pump, etc. not directly relat-

.ing to the engine fault. Accordingly, it is more ap-

propriate to determine the engine overhaul period
based on the compression pressure drop.
Compression pressure drops are caused by a num-
ber of factors. Therefore, the cause of trouble must
be found with reference to the data obtained by
periodic inspections and maintenance.
In case of wear of cylinder liners, piston rings, etc.,
the following symptoms will be found.

1. Decreased engine output end compression
pressure
Increased fuel consumption
Increased lubricant consumption
Hard engine start

5. Louder noises of engine parts
Usually, two or more of the above symptoms ac-
company. Above 2 and 4 are sometimes caused by
excessive fuel injection, improperly timed injection
or worn plunger and nozzle. Malfunction of the
electrical system such as the battery, alternator,
starter and glow plugs greatly effects the engine
performance.
Therefore, it is advisable to determine the engine
overhau! time based on the compression pressure
drop due to wear associated with cylinder liners
and pistons together with increased oil consump-
tion, etc.

Bwn

= MEASUREMENT OF COMPRESSION PRES-
SURE

Compression pressure is the source of explosive
force of diesel engine. Complete combustion can
not be obtained unless sufficient compression pres-
sure is achieved even if the engine parts are other-
wise normal.

In order to determine apt overhaul time based on
the compression pressure drop, it is important to
check its level by means of periodic compression
pressure measurement. Since compression pressure
varies with the engine speed, the engine speed

should be checked concurrently. The engine speed
can be checked at the front end of the crankshaft.

Compression pressure measurement procedures

a. Remove the glow plug of the cylinder to be
checked.

b. Install the special tool Adapter in the glow
plug threaded hole, then connect a pressure
gauge to the adapter.

c. Turn the starter. When the starter has gained a
constant speed, read the engine tachometer
and pressure gauge.

d. Measure the compression pressure of remain-
ing cylinders by the same steps as above.

NOTE:
Be sure that two cylinders are measured. Checking
only one and estimating the other are not accept-
able.

Judging Engine Conditions from Compression Pres-
sure
a. In case of a new engine, the ocmpression pres-
sure more or less increases due to break-in of
piston rings, valve seats, etc. However, it grad-
ually drops as a result of wear of engine parts.
b. When the compression pressure has fallen be-
low the repair limit, the engine must be over-
hauled.

= INCREASED LUBRICANT CONSUMPTION

An overhaul is essential when the lubricant con-
sumption is found to be approx. 150% with the
standard taken as 100%.
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ENGINE CONSTRUCTION AND MAINTENANCE

Swirl chamber type

1. Cylinder head
2.Swirl chamber
3.Glow piug

4. Exhaust valve
5.Valve spring
6.Rocker arm
7.Rocker shaft
8.Rocker stay
9. Pushrod

10.Rocker cover

11.Precombustion chamber

Pre<combustion chamber type
(Early type of KE70, 75)

Cross Section of Cylinder Head

CONSTRUCTION OF CYLINDER HEAD

s CONSTRUCTION

Cylinder Head

The cylinder head is made of cast iron and pos-
sesses a high rigidity and superb colling effect. it is
the overhead valve type and the intake and exhaust
ports are integrally cast. On the left side of the cy-
linder head are provided the swirl chamber and
glow plug to obtain complete combustion and higher
starting characteristic.

Cylinder Head Gasket

The cylinder head gasket is of steelbest as sheet.
The cylinder bore portion has a wire ringand is pro-
vided with a grommet of stainless steel. (For pre-
venting water leakage or oil leakage, apply sealout
to the water passage and, the both sides around the

push rode bole).
A patch sheet with adhesives stuck on the outside

portion of the pushrod hole on the cylinder head
side makes the coating of the sealant at installation
unnecessary. The mark “KE70" is cut on the sur-
face of the cylinder head side.

Valves and valve Springs

The intake valve has a large head diameter to im-
prove intake efficiency and is of heat resisting steel.
The exhaust valve has the head portion on which
special heat resisting steel is welded in order to
withstand higher temperature. At the top of the
valve guide, the valve stem seal is installed to seal
the oil.

VALVE STEM SEAL

The valve spring is made of highly rigid valve spring
material. The spring, spring retainer and retainer
lock are used in common for intake and exhaust.

Combustion Chamber

The combustion chamber is the swirl chamber type
and is provided with the swirl chamber.

The swirl chamber is of heat resisting steel and is
pressed into the cylinder head. The swirl chamber
cannot be removed from the cylinder head since
both are worked together.

Rocker Arms and Rocker Shaft

The rocker arms are made of forged carbon steel
and lead bronze bushings are pressed therein.

The rocker shaft is a hollow pipe which provides
oil passage. The periphery of the rocker shaft
which engages the rocker arms is induction hard-
ened.

S
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Blow-by gas Recirculator
ROCKER COVER

AIR BREATHER

INLET PIPE

Blow-by Gas Recirculator

The blow-by gas recirculator keeps the blow-by gas
in the crankcase from being libersted in air.

The blow-by gas in the crankcase is guided into the
rocker cover through the pushrod hole from the
tappet hole and goes into the inlet pipe via the air
breather pipe from the rocker cover and is re-
combusted.

= CYLINDER HEAD DISASSEMBLY,
ASSEMBLY AND ADJUSTMENT

Disassembly
1. Remove the air breather pipe.
2. Remove the inlet pipe and exhaust manifold.
3. Remove the oil pipe from the cylinder head.
4. Remove the alternator brace mounting bolts
from the cylinder head.
Remove the fuel return pipe.
6. Remove the fuel injection pipe from the nozzle
holder.
7. Remove the rocker cover.
8. Remove the cylinder head bolts as shown in
the figure below.

o

ENGINE FRONT

-

Sequence of Loosening Cylinder Head Bolts

9. Remove the cylinder head assy. Scrape off the
gasket stuck on the crankcase completely.

10. Remove the nozzle holder assy.

11. Disconnect rhe glow plug lead wire, then re-
move the glow plug

12. Loosen the rocker stay mounting bolts and re-
move the rocker shaft assy.

13. Compress the valve spring with the valve lifter
and remove the retainer, spring and valve.
Keep the valves, etc. for each cylinder so that
none is lost.

Inspection
NOTE:
1. Check the cylinder head for possible
water leaks, damages, etc. before flashing.
2. Before inspection/repair, throughly flash
each part to remove oil, deposits, carbon,
dust, etc.
3. Remove deposits in the oil hole by intro-
ducing air and make sure of no clogging.

Cylinder Head

a. Before cleaning, check the cylinder head for
possible cracks, damages, water leaks, etc.

b. Check the oil passage for clogging.

c. Check the bottom of the cylinder head as
shown below for possible distortion using a
straight edge and thickness gauge.

Cylinder Bottom Distortion Check

Valve Guide
a. Check the vailve stem-to-valve guide clearance.
In case the service limit is exceeded, replace
the valve guide and valve. When the valve is
replaced due to worn valve guide, replace the
valve guide also which must have been worn.
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b. To replace the vaive guide, press the old valve

guide allway through the cylinder head from
bottom to top using a press. Then press the
new valve guide into position from the top of
the cylinder head using a press as shown in
the figure below. After the above press-in,
check for proper valve guide-to-valve stem
clearance. |f the clearance is smaller than the
standard, correct it with the reamer until the
standard value is obtained.

\ [ 14.5~15.5mm{KES5)
\ 16.5~17.5mm(KE70,75)

—

VALVE GUIDE

MM IARRRARRRRRN

5 AR AR RS

-

Press-in of Valve Guide

Vaive Seat

a.

Check the valve seat for possible damages,
dents, etc. Correct any defect as shown in the
figure below. After correction, lap the valve
seat face in contact with the valve using the
compound.

Tolerance
Model ! A(mm) B{mm)
KES5 26.1~26.3 24,1~24.3
KE70,75 28.9~29.1 . 26.9~27.1
5/ 2 %
’// INTAKE V) / fEXHAUST %/
7% % v
Y 74
)4<5..<—---A—-—> ~—-——s———4%
Correction of Valve Seat
NOTE:

Before correcting the valve seat, check the valve
guide for possible wear, etc. Make correction, if
necessary, after replacement of the valve guide.

b

b. In case the valve seat sinkage exceeds the ser-
vice limit, replace the cylinder head. The valve
seat sinkage is checked by measuring the
length of the valve spring installed.

Valve

a. Check the valve head (seat face) and the
stem. In case of excessive wear, damage or de-
formation, repair or replace.

b. Replace the valve having the vaive head thick-
ness T beyond the service limit.

c. Repair or replace the valve stem with the
worn or concaved top end A (contact face
with rocker arm).

A
=
45.% T
Valve checking
Valve Spring

a. Check the valve spring for possible cracks and
damages.

b. Check the free length and load of the spring.

Replace excessively deteriorated spring.
c. Check the squareness of the spring. Replace

excessively tilted spring.

Rocker Arm and Rocker Shaft

a.

Replace the rocker arm with excessively worn
or damaged face engaging the valve. Check the
adjusting screw and replace the one with worn
or damaged contact face relative to the push-
rod.

Measure the rocker arm bush ID and rocker
shaft OD (the point where the rocker arm is
instailed). In case of excessive clearance, re-
place the rocker arm assy.
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ASSEMBLY AND ADJUSTMENT

NOTES:
1 Throughly clean the parts to be assembled.

2 Assemble sliding and moving parts while

applying oil.

1. Securely fit the valve stem seal on the valve

guide.

NOTES:

The valve stem seal shall not be reused.

2. Apply engine oil over the valve stem and insert
it into the valve guide. Then assemble the valve
springs and retainers into position, compress
the spring with the valve lifter and install the re-
tainer lock.

3. Assemble the rocker arms, rocker shafts and
rocker stays as shown.

Note the direction of rocker shaft instailation.
Install the rocker shaft so that the identification
mark at the front end of the shaft comes on the
left side from front. Apply engine oil to the inter-
nal face of the rocker arm bush before insta-
lation,

Rocker Arm Shaft Assembly

4. Install the rocker arm shaft assembly on the
top of the cylinder head and bolt it into place
securely. '

5. Install the glow plug. Tighten it by the specified
forque.

6. Insert the nozzle hoider gasket. Install the noz-
zle holder assy. Tighten the mounting bolts by
the specified torque.

. Connect the glow plug lead wire.

8. Do not apply sealant over the cylinder head gas-

ket since the sealant is already coated thereon.

9. Tighten the cylinder bolts in the order shown
by the specified torque.

~

ENGINE FRONT

-

Order of Tightening Cylinder Head Bolts

10. Install new gaskets and packings. Apply seal-
ant over the specified locations.

11. Adjustment of Valve Clearance
Insert the thickness gauge between the valve
stem and the rocker arm with each cylinder at
TDC on compression stroke and make adjust-
ment by turning the adjusting screw until the
specified value is obtained.

Valve Clearance Adjustment

= CONSTRUCTION OF CRANKCASE

Crankcase and Cylinder
The crankcase is made of alloyed cast iron and in-
tegral with the cylinder. It is the full jacket type.

THRUST
BEARING

MAIN BEARING

Crankcase and Bearing
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The main bearing is the bush type with the back
metal and is made of special copper alloy. It is
- flush plated. The thrust load of the crankshaft is

born by the thrust bearing in the front bearing sec-
tion.

Crankshaft

The crankshaft is made of high carbon steel and is
precision forged. The pin and journal are induction
hardened to enhance wear resisting property. The
balancer is of integral construction.

Flywheel and Ring Gear

The flywheel is designed to have a high inertial ef-
ficiency and the least torque variation. The ring
gear is of shrinkage fit to the flywheel and its teeth
have induction hardened addenda to increase wear
resisting property.

Piston, piston pin and piston Ring

The piston is of special light aluminum alloy. The
piston profile is cylindrical and tapered (smaller
upward) so as to assure optimum contact with the
cylinder bore.

The piston pin is a hollow, special alloy steel pro-
duct and completely carbuvizing annealed. The
piston pin is press-fitted into the connecting rod.
Four (4) piston rings, three (3) and one (1) oil
ring are used. The No. 1 ring and oil ring have hard
chrome plated contact face relative to the cylinder.

No.1

No.3

OIL RING

Piston Ring

" Connecting Rod

The connecting rod is a forged high carbon steel
product with I-section and the large end is of hor-
izontal split construction, thus enhancing the rigid-
ity.

The piston pin is press-fitted to the small end of
the rod.

The bearing at the large end is of a special copper
alloy with back metal and is flush plate.

Timing Gears

The timing gears are herical gears. The crank-
shaft gear drives the camshaft gear. While the cam-
shaft gear drives the governor gear and oil pump
gear.

CAMSHAFT GEAR
/

> CRANKSHAFT
NSOV Gear

Timing Gear Train

Camshaft

The camshaft is a forged high carbon steel product
and is integral with the injuction pump cam. The
cam face and the journal are induction havdened.
The camshaft is supported by the bearings of the
crankcase.

The front journal has an oil hole for supplying oil
to the cylinder head and rocker arm therethrough
intermittently.

The thrust load of the camshaft is born by the
crankcase front and the plane provided in the tim-
ing gear case.

Tappet and pushrod

The tappet is cylindrical and the bottom and the
pushrod receiving portion have been subjected to

TAPPET

CAMSHAFT

OFFSET

Offsetting of Tappet and Cam
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special surface treatment.

The tappet is designed to rotate in an offset relation-
ship with the cam for the prevention of lopsided
wear of the tappet bottom.

The pushrod is made of steel bar and specially
havdened at both ends.

= CRANKCASE DISASSEMBLY, ASSEMBLY
AND ADJUSTMENT

DISASSEMBLY

1. Refer to “Cylinder Head’’ for the removal of
items belonging to the cylinder head.

2. Refer to ““Fuel System’’, ““Cooling System"’
and “Electrical System’’ for the removal of in-
jection pump, water pump and electrical items.

3. Refer to ‘“Lubrication System’ for the re-
moval of oil filter and oil pump.

4. Remove the pushrod. Extract the tappet up-

ward from the crankcase.

Remove the oil pan and the gasket.

Remove the flywheel.

7. Loosen crankshaft pulley nuts and remove the
pulley and washer.

8. Remove the timing gear case and gasket.

9. Remove the oil pump gear.

10. After removal of the governor weight assy, re-
move the snap ring and then governor gear.

11. Remove the camshaft and gears from the crank-
case.

12. Remove the sleeve, crankshaft gear, plate and
thrust washer.

13. Remove the connecting rod cap and remove
the piston and connecting rod from the crank-
case. Keep removed caps and bearings separate-
ly for each cylinder.

14. Remove the bearing housing from the crank-
case.

oo

Removing Crankshaft

15. Align the notch of the crankcase hole with
the crankshaft counter weight and remove the
crankshaft. Care should be taken not to dam-
age the main bearing.

16. Disassembly of Piston Pin and Connecting
Rod
To disassemble the piston and connecting rod,
use special tool piston pin setting tool MD
998130 and follow the procedures below.

1) Set the piston and connecting rod assy
on the tool body as shown, insert the
tool pushrod into the piston pin hole
and remove the piston pin by pushing
with a press.

BODY ?
g

GUIDE A (USED AT ASSEMBLY)

%.>
\e/ PUSHROD

Piston Pin Setting Tool

A = 89mm

PUSHROD
CONNECTING ROD

IDENTIFICATION

MARK “31”
PISTON MARK

(ARROW)

Removing Piston Pin

NOTES:

1. Always use a press for removing the piston
pin. Never tap or strike the piston pin. When
a great force is required to remove the piston
pin seized, replace it with a new one. Do not
apply a load exceeding 3000 kg to the pin
setting tool.

2. For the proper setting of the piston and con-
necting rod on the tool body, make sure the
small end of the connecting rod securely rests,
on the tool body receiving part.
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Checking

NOTES:
1.

Check the crankcase for possible water leaks,
damages, etc. before cleaning.

2. Before inspection/repair, clean each part to re-
move dust, oil, carbon, deposits, etc.

3. Remove the deposits on the oil passage with
air under pressure and check for possible
clogging.

Crankcase

a. Check the crankcase for possible cracks and
damages. Replace defective crankshaft.

b. Check the water jacket for deposits, rust, etc.
and correct as required.

Cylinder Bore Measurement

c. Measure the cylinder liner ID of Aand B at 3
points shown using the cylinder gauge. Cor-
rect the liner to oversize or replaces as re-
quired.

d. In case the cylinder liner is still within the

repair limit and only the piston ring is to be
replaced, check for a ridge at the top of the
cylinder liner. If there is a ridge, hone as re-
quired.

Piston, piston pin and piston Ring

a.

b.

Check the piston for sticking, scores, wear,
etc. Replace defective piston. ‘
Measure the piston OD and replace excess-
sively worn piston. If the piston-to-cylinder
clearance is greater than normal, rebore and
hone the cylinder bore to the oversize or re-
place the piston.

Measure the piston OD in the direction at
right angle and parallel to the piston pin hole
(thrust direction) at the bottom of the skirt.

c.

Measuring Piston OD

When using the oversize piston, finish the cy-
linder bore to oversize. First measure OD of
the oversize piston used (diameter in the di-
rection of thrust at the bottom of the piston
skirt), then bore the cylinder bore to obtain
the cylinder bore-to-piston clearance of the
specified value (0.065 — 0.115 mm) and hone
the cylinder bore.

Measure the clearance between the piston ring
groove and the piston ring (side clearance) and
replace the piston ring as required. If the clear-
ance is not corrected after replacement of pis-
ton ring, replace the piston.

Measuring Side Clearance

Measure the piston ring gap clearance and re-
place the piston ring if the gap clearance is
excessively great. For measuring the gap clear-
ance, push the ring down to the point of the
clearance with the thickness gauge.
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Measuring Gap Clearance

When the clearance between the piston pin
and piston or connecting rod small end is ex-
cessive, replace piston pin assy or connecting
rod assy.

Connecting Rod

a.

Measure the bend and distortion of the con-
necting rod using the connecting rod aligner.
If the bend or distortion is excessive, correct
or replace the connecting rod.

Install the connecting rod on the crankshaft.
Measure the thrust clearance. |f the clearance
is excessively great, replace the rod assy.

Measuring Thrust Clearance of Connecting Rod

Crankshaft

a.

Check the periphery of the journal and pins
for damages, sticking, etc. Measure OD. If
wear is excessive, correct to an undersize and
replace the main bearing and connecting rod
bearing with those of the same undersize.

NOTE:

1. Grind the crankshaft, if required, only
after the bend is corrected. Finish so
that the fillets radius become the fol-
lowing dimensions shown.

JOURNAL (2.5R)

2.5R{Pin)

Fillet Radius

Measure the end play of the crankshaft. If the
end play exceeds the specified value, replace
the thrust bearing.

For measuring the end play, install the crank-
shaft and main bearing housing, then the gear,
sleeve and p7iley, and tighten the nuts.
Apply the dial gauge to the tip of the crank-
shaft.

Measuring End play of Crankshaft

Main Bearing, Connecting Rod Bearing

a.

Check the bearing surface for peeling, fusion,
sticking and dents. Replace the defective
parts.

Neasure |D with the main bearing and the con-
necting rod bearing installed on the crankcase,
bearing housing and connecting rod, respec-
tively. ’

Then measure OD of the crankshaft journal
and pin and calculate the oil clearance.
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If the oil clearance is excessively great, replace the
bearing. |f the standard oil clearance is not obtain-
ed after bearing replacement, grind the crankshaft
to an undersize and install the bearing of the same
undersize.

Measuring 4D of Connecting Rod Bearing

c. Use special tool bearing installer for replacing
the main bearing.
1) To remove the main bearing, place the
installer body on the guide ring as shown.
To remove the main bearing from the
bearing housing, push it all the way th-
rough from the front to the rear. To re-
move the main bearing at the back of the
crankcase remove the oil seal, then push
from the back of the crankcase to the
case interior.

. 4

| —BEARING INSTALLER

GUIDE RING BEARING HOUSING
(FRONT) OR
MAIN L CRANKCASE (REAR)

BEARING

o r—Z
s
o
g N,
. T
. f o0

Removing Main Bearing

2) To press-fit the main bearing, assemble
the installer body, guide ring and main
bearing to be pressed in as shown and
press in from the same direction as for
removal.

NOTE:
1.

STAMPED MARK

OIL PASSAGE

2/

MAIN BEARING

Press fitting of main Bearing

Install the main bearing by pressing so that
the oil passage of the crankcase is aligned with
that of the bearing. Set the main bearing so
that the oil passage is aligned with the mark
provided on the collar of the installer body
and press it into position aligning with the oil
passage of the crankcase. Once set, do not
turmn the tool or bearing. Press the main bear-
ing so that its xxxxxx comes above the center
of the crankshaft.

Before installing the bearing, apply engine oil
over the bearing surface. Always use a press.
Never strike with a hammer, etc.

Timing Gears

a.

Check each gear teeth for dents, wear, dam-
ages, etc. Replace defective gears.

Camshaft

a.

Measure the clearance between the camshaft
journal (front, rear) and the crankcase hole. If
the clearance is excessively great, replace the
camshaft or crankcase.

If the cam face has a damage or wear of the
cam projection exceeds the service limit, re-
place the camshaft.

Oil pump Drive Gear

a.

If wear and damage on the oil pump drive gear
and ball bearing are excessive or there are ab-
normal noises and binding, replace affected
parts.
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NOTE:
1. When pressing the ball bearing into the gear

shaft, press the inner race firmly so that no
load is applied to the outer race.

Tappet
a. Check the tappet bottom (tappet-to-cam con-
tact face) for cracks, peeling and scores. Re-
place the tappet if such defect is excessive.

Pushrod
a. Replace the pushrod if wear at the end is ex-
cessive.

b. Place the pushrod on the stool and measure
the bend at the center. If the bend exceeds
the standard, correct or replace the pushrod.

ASSEMBLY AND ADJUSTMENT
NOTES:

1. Thoroughly clean the parts to be installed.
Clean the oil passages, bearings, bearing fitting
holes and cylinder interior with great care.

2. Apply engine oil over the sliding parts and
moving parts such as cylinder inner walls, bear-
ings, etc. before installation.

3. Do not reuse gaskets, packing, oil seals, etc.
Use new ones for replacement.

4, Always apply sealant over the specified parts.

5. Observe instructions on tightening torque and
sequence wherever applicable. For other places,
follow the practice for tightening general sc-
rews.

6. Make sure of proper clearance and end play
while assembling.

1. ASSEMBLING PISTON AND CONNECTING
ROD

a. For assembling the piston and connecting rod,

use the special tool piston pin setting tool MD

998130 and follow the procedure steps below.

PUSHROD

PISTON PIN CONNECTING ROD
IDENTIFICATION MARK
FRONT MARK 31
(ARROW) || R

GUIDE (A}

BASE PLUG

1)

2)

3)

4)

PISTON

Installing Piston Pin

Insert the piston pin into the pushrod of
the tool and fully screw in the guide to
the pushrod.

Insert assembled pushrod, piston pin and
guide to the piston pin hole from the
guide side. Assembie by passing them th-
rough the connecting rod small end hole.
Assemble so that the front mark {arrow)
at the top of the piston and the identifi-
cation mark on the connecting rod face
the same side. Sufficiently apply engine
oil over the piston pin and the connect-
ing rod small end bore.

Set the assembled piston, connecting rod
and tool on the tool body. For the above
setting, insert while aligning the notch of
the guide and that of the body, then turn
the guide 90 deg. At the end of setting,
make sure that the connecting rod smali
end securely rests on the holding part of
the body. Also, make sure that the front
mark (arrow) at the top of the piston
and the identification mark on the con-
necting rod point upward.

Install the piston pin using the press. Press-
in load at this time will be 500 - 1500 kg.
if other than the above, replace the
connecting rod or piston pin assy. The
piston pin is pressed into place by the
guide. At the end of installation, turn
the pushrod 90 deg to align notches of
the guide and the body and remove the
connecting rod assy from the tool body.
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NOTE:
After assembling the piston and connecting rod,
make sure that the piston and connecting rod,
make sure that the piston pin has been installed
evenly with respect to the rod center. Correct if
the piston pin is abnormally offset. In such case,
check the tool for normalness.

NOTE:

The inner and outer thrust bearings are the same.
Measure the thickness before installation and use
only those of specified dimension. Thereby the end
play of the crankshaft is controled.

b. Assembly of Piston Rings
The piston ring assy is composed of rings of
different shape. Install each ring in the correct
position and direction as shown. Install the
piston rings so that the face on which the
maker mark and size mark are stamped comes
to the piston top side.

/"i’

0.2

i

OiL RING

Position of Piston Rings

2. lnsert the crankshaft into the crankcase. Ap-
ply engine oil over the main bearing and jour-
nal. Be careful not to damage the main bearing.

3. Install the bearing housing. When installing,
align the tag of the inner thrust bearing and
the oil grooves of the bearing housing.

4,

Install the outer thrust bearing in alignment
with the bearing housing groove, then install
the stopper plate, crankshaft gear and distance
piece. Install so that the stopper plate has its
chamfered side at the rear of the engine, the
crankshaft has its ridged side at the rear of the
engine and the distance piece of the larger 1D
goes first.

PULLEY BEARING HOUSING

THRUST WASHER

L WASI-IE':"!EY X L '/
Il |

NUT SLEEVE

CRANK GEAR

PULLEY WASHER L
STOPPER PLATE

Assembling Gear and Sleeve

Tentatively install the crankshaft pulley and
tighten the nut. Then check the crankshaft
for the end play. If the end play is far greater
than the specified value, recheck the thrust
bearing. Make certain that the crankshaft and
sleeve piece have been installed securely.
After checking the end play, loosen the nut
and remove the pulley and washer.

Mounting Thrust Bearing

Checking Crankshaft End Play
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6.

insert the piston and connecting rod assy into
the cylinder. Install the connecting rod cap,
tighten it by the specified torque. Insert the
bolt into the connecting-rod side and tighten
the nut from the cap side. When inserting the

- piston, firmly fasten the piston ring with the

ring band and insert so that the front mark on
the top of the piston and identification mark
on the connecting rod point are directed to
the. engine front. Also, install so that the
ring gap is neighter in the direction of thrust
nor in the direction of piston pin and the gaps
of adjoining rings are spaced as far as possible.

ENGINE
FRONT

V=

7 OIL RING

Positions of Piston Ring Gaps

Key the camshaft to the cam gear and insert
into the crankcase. At this time, align the align-
ment marks on the crankshaft gear with that
on the camshaft gear as shown,

MATING MARK

(3

GEAR
Gear alignment mark

Q

CRANKSHAFT

8. Install the governor gear and fit the snap ring
into the shaft. Then instail the governor weight
assy and sliding shaft.

9. Install the oil pump drive gear having the ball
bearing.

10. lnsté!_l the timing gear case (the governor link
is ins¥alled). Stick the gasket coated with the
specified sealant on the gear case.

11. Instali®the key for pulley on the crankshaft
and install the crankshaft pulley. Before fitting
the nut, make sure that the crank pulley wash-
er has been installed.

12. Install the flywheel and tighten the bolt by
the specified torque.

13. Install the oil pan.

14. Insert the tappet.

LUBRICATION SYSTRM CONSTRUCTION AND

MAINTENANCE . Y

. CONSTRUCTION OE LUBRICATION SYS-

TEM -..

‘v

[!

ROCKER

ROCKER ARM

OlL PIPE
CAMSHAFT

RELIEF

OIL PRESSURE
SWITCH

Lubricant Oil Flow

Qil Filter
The oil filter is of the cartridge type and has the
integral body and element, accordingly, handling is
facilitated.
When the element bec‘:"\’nes dirty or loaded and the
difference betweeﬁ the oul -pressure at the front and

." "
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the back of the element becomes more than approx.
1 kg/cm?, the relief valve incorporated in the ele-
ment opens and the oil is supplied to each part
without passing the element. Therefore, it is im-
portant to check or replace the element periodical-
ly. Internal cleaning is not required. The element
should be replaced after a 100-hour operation.

Oil Filter

Qil pump

The oil pump is of the trochoid type and is located
at the right front part of the crankcase. The oil filler
is attached thereon.

The oii pump has the built-in relief valve, which re-
lieves oil into the oil pan when the discharge pres-
sure exceeds 3.5 kg/cm?® thus preventing the oil
pressure from increasing.

Oil pressure Switch

The oil pressure switch is installed on the right rear
side of the crankcase. This switch is actuated to
turn on the lamp when the hydraulic pressure of
the lubrication system drops to less than 0.2 -
0.4 kg/cm?® during normal operation. When the
lamp has lit, stop operation and perform trouble-
shooting.

= DISASSEMBLY, ASSEMBLY AND ADJUST-
MENT OF LUBRICATION SYSTEM

Qil Filter

a. When the removal by hand failed, use commer-
cially available special tool or a V-belt which
is to be wound about the fiiter.

b. Thoroughly tighten the oil filter by hand for
installation (Ref: tightening torque 1.1-1.3
kg-m). Make sure that the O-ring is firmly
seated in the groove, then apply a thin coat of
engine oil.

c. Start engine and check for oil leaks.

Qil Pump
Observe the following precautions for disassembly
and assembly.

a. Apply engine oil over the moving parts before
assembly.

b. At the end of assembly, make sure that the
pump shaft turns smoothly.

c. Measure the clearance between the outer rotor
and the body with the thickness gauge. If the
clearance is excessively great, replace the rotor
assy or body.

Outer Rotor-to-Body Clearance

d. Measure the ciearance between the outer rotor
and the inner rotor with the thickness gauge.
if the clearance is excessively great, replace
the rotor assy.

Outer Rotor-to-inner Rotor Clearance

e. Check the clearance between the rotor and
the cover after inserting the rotor in the pump
body. Attach the straight edge and measure
the clearance between the straight edge and
the rotor with the thickness gauge.

If the clearance is not within the specified
limit, replace the retor assembly or the body.
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Rotor-to-Cover Clearance

f.  Assembling Oil Pump

RELIEF VALVE @&

0-RING

\
BODY GASKET \

\

COVER
ROTOR ASSY

BODY

Oil Pump

1) Install the rotor assy on the oil pump
body.

2) Install the oil pump on the crankcase so
that the oil pump shaft projection and
the gear shaft groove comes into engage-
ment. Replace the gasket with new one.

3) Replace the O-ring with new one and in-
stall it to the pump body. Install the co-
ver.

Oil Pressure Switch
a. Check the oil pressure switch as shown. Re-
place the oil pressure switch which has failed
to meet the standard value.

HYDRAULIC mp [}
PRESSURE

Py

=

Checking Oil Pressure Switch

i)y

CONSTRUCTION AND MAINTENANCE OF
FUEL SYSTEM

s CONSTRUCTION OF FUEL SYSTEM
Fuel Filter

The fuel filter is of the easy-to-use cartridge type
and the paper filter element is employed.

At the top of the filter are provided with two air
vent screws. These screws are numbered as shown.
Air must be vented in that order.

“P TO PUMP
FROM
FUEL TANK
FILTER
CROSS SECTION
\ ]
AIR VENT
SCREW

AIR VENT ORDER

Fuel Filter
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Fuel Injection Pump

® 00 o

© ©

® ©

®
1. Delivery vaive holder 10. Plunger barrel
o 2. Delivery valve seat 11. Lock pin
3. Control rack 12. Control pinion
4. Pump body 13. Plunger
® 5. Tappet 14, Union bolt
@ 6. Stopper 15. Upper seat
®@ 7. Delivery vaive spring 16. Spring
& 8. Delivery valve 17. Lower seat
2 9. Air vent screw 18. Return spring
i

i

O

Cross Section of Injection Pump

The fuel injection pump is the 2-cylinder type and
comprises a pump element, delivery valves, tappets,
a smoke set unit, etc. -
The injection pump is installed at the top of the
gear case. Fuel is pressure fed by the reciprocation
action of the plunger of a given stroke which takes
place as the plunger is pushed up by the injection
pump cam in the gear case.

The increase and decrease of injection change the
relative position of the plunger lead and plunger
barrel. The plunger is turned by the control pinion
provided on the outer periphery of the plunger
barrel. With this pinion is meshed the collar at the
bottom of the plunger and the plunger turns as the
pinion does.

The control pinion is turned by the control rack.
The control rack is turned through the governor
weight, governor sleeve and governor lever which
are acted upon by the centrifugal force generated
by the engine revolution (camshaft rotation). The
clockwise rotation of the rack decreases the
amount of injection, while the counterclockwise ro
rotation of the rack increases it.

The smoke set unit is provided in this injection
pump to limit the maximum amount of injection.
The stopper is held in the position shown by the
action of the spring and this is the position of the
smoke set.

When, starting, the speed control lever is pulled
fully in the direction of maximum speed, the cont-
rol rack overcomes the aciton of the stopper spring

via the link and moves in the direction shown by
an arrow. Thus, overinjection can be obtained.

SPRING
“““““ CONTROL
W i
H,L_\ ‘,tA- -
4‘ f'./-"
V - @
1 ‘
STOPPER : \
/‘\‘ "‘
LEVER '
Smoke Set Unit
N S o 777,
7 : \.2, HOLDER
l TR
2 ;//":,' DELIVERY
5{%\_ z& %5 VALVE
2NN
/4§§ g"' SEAT

AT INJECTION AT THE END OF INJECTION
Delivery Valve Operation
In addition to feed the fuel to the injection pipe

when the fuel pressure is sufficiently built up, the
delivery valve has the important function to pre-

5 -
CERN
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vent dribbling of fuel at the end of injection. As
the fuel pressure above the plunger drops at the
end of injection, the piston of the delivery valve
closes the delivery valve seat, however, compressed
fuel still remains in the pipe and drips from the

Nozzle and Nozzle Holder

nozzle. The delivery valve piston draws the residual
fuel back into the injection pipe while the delivery
valve rests on the seat and reduces the pressure in
the injection pipe to almost zero.

. Nippte

. Adjusting shim
. Pressure spring
. Pressure pin

. Body

. Flange

. Retaining nut

. Nozzle

W 0 N O W N -

. Distance piece

Cross Section of Nozzle Holder

The fuel which has been pressure fed from the fuel
injection pump is injected into the combustion
chamber from the nozzle after passing through the
nozzle holder body. The fuel overflowing from the

Governor
O
@
@
(o]

nozzle is returned to the fuel tank form the nipple
at the top via the overflow pipe after passing th-
rough the nozzle holder.

. camshaft

. Sliding shaft

. Governor weight
. Governor spring
. Governor lever

. Injection pump

~N O M AW -

. Speed control iever

Governor
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The governor keeps the engine speed constant by

. maintaining a balance between the centrifugal force

acting upon the governor weight according to the
engine speed and the tension of the governor spring.
As the engine speed becomes high, the governor
weight 3 opens, pushing the sliding shaft 2 for-
ward. Resulting action of the governor lever 5
moves the injection pump control rack in the
direction of reducing the amount of injection and
concurrently pulls the governor spring 4. At the
point where the above tension and the centrifugal
force exerting on the governor weight are balanced,
the engine is kept at a constant speed.

= FUEL SYSTEM DISASSEMBLY, ASSEMBLY
AND ADJUSTMENT

DISASSEMBLY
Nozzle and Nozzle Hoider
a. Remove the injection pipe from the nozzle
holder.
b. Remove the overfilow pipe from the nipple at
the top of the nozzie holder.
¢. Loosen the nozzle holder mounting bolt and
remove the nozzie holder assy. Disassemble
the nozzle holder by the following procedure:

Sepatate the holder body from the retain-
ing nut. To remove the nozzle from the
retaining nut, gently tap the nozzle with
a piece of wood. Be careful not to
damage the nozzle.

Governor
a. Remove the V-belt. (Refer to ‘‘Cooling Sys-
tem’".)

b. Remove the crank pulley. ,

c. Remove the injection pump. (Refer to “Injec-
tion Pump’’.) '

d. Remove the gear case mounting bolt and re-

move the gear case assy.

Remove the governor spring.

Remove the governor lever.
Remove the speed control lever.

Remove the governor weight assy and sliding
shaft.

> +~ o

NOTE:
Avoid disassembly and assembly of the injection
pump except when these are absolutely necessary.
Since pump adjustment requires an accurate pump
tester and highly skilled personnel, do not attempt
to disassemble or adjust the injection pump where
those requirements are not met.

INSPECTION
Fuel Filter

a. Check the fuel filter for cracks, deformation
and damages on the cover and body.

b. Replace the filter assy after every 400-hour
operation. In case of excessive contamination,
replace the filter assy even within 400 hour
period.

Delivery Valve Seat
a. Delivery valve seat

1) Check the contact face of the delivery
seat for normalness. Replace defective
delivery valve seat.

2) When the oil pressure of 150 kg/cm? is
-applied after the delivery valve and seat
being assembied, oil pressure drop should
not occur within 5 seconds. Replace if
oil pressure drops to less than 130kg/cm?.

b. Plunger barrel

1) Plunger oil-tight test
Raise the oil pressureto 300 kg/cm? with
the oil-tight tester and messure the time
required for oil pressure drop from 200
kg/cm? to 100 kg/cm?. Satisfactory if
the time is within 6 seconds. Replace the
assy if unsatisfactory.

2) Check the plunger for seizure, damages
" and rust.Check the motion of the plunger
for a smooth sliding after insertion of
the plunger into the barrel. If the result
is unsatisfactory, replace the plunger.
Never reuse. '
¢c. Control rack and pinion
1) Replace the rack and pinion which have
worn or damaged tooth surface.
d. Tappet
Check the tappet for the presence of wear and
damages on its periphery. Check the tappet
roller and shaft for the same purpose. Replace
defective parts.
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Injection Pump

a.

When reinstalling the injection pump assy, in-
stall the adjusting shim that has been removed.
When installing the new injection pump assy,
obtain the adjusting shim which can bring the
dimension A shown (distance from the base
circumference, the injection pump cam and
the pump mounting face of the gear case) with-
in75.95 ~ 76.05mm and install the pump assy.
Fit the projection of the control rack securely
into the fork at the tip of the governor lever.
Thickness of shims: 0.3, 0.5, 1.0 mm

Dimension Relative to Mounting Injection Pump

Connect the fuel feed hose. Loosen the injec-
tion pump air vent screw and vent air.

Check the injection timing. Remove the deliv-
ery valve holder, remove the delivery valve
and spring, then install only the delivery valve
holder.

Turn the crankshaft to stop the flow of fuel
from the discharge port of the delivery valve
holder. The instant when fuel flow stops is
the injection timing.

If the injection timing does not satisfy the
standard value, adjust by increasing or decreas-
ing the thickness of the adjusting shim (bet-
ween the pump and gear case).

When the thickness of the shim is changed by
0.1 mm, the injection timing changes by app-
rox. 1 deg. In case the injection timing is to
be adjusted outdoors or at a dusty place, per-
form adjustment with the delivery valve and
spring being kept installed so as to prevent
missing of parts and dust infiltration. In this
case, remove the injection pipe No.1 from the
nozzle holder side, fit the socket wrench over

the crank pulley nut and gradually turn the
nut. The fuel starts flowing to the tip of the
pipe.

The instant when the tip expands is the injec-
tion timing. This occurs at approx. 1 deg be-
hind the standard injection timing.

Nozzie

injection start pressure test

1) Measure the injection start pressure with
the nozzle tester. If the value obtained
does not correspond to the standard
value, adjust to obtain the standard pres-
sure by increasing or decreasing the thick-
ness of the adjusting shim.
By changing the thinkness of the adjust-
ing shim by 0.1 mm, the pressure chan-
ges by 10 kg/cm?. When the nozzle
holder or nozzle has been replaced with
new one, the pressure more or less drops
at the initial stage. Therefore, it is desir-
able to adjust after 30 to 50 hours
operation.
Do not attempt to adjust uniess the pump
tester is available. In case of trouble, call
the service factory for adjustment where
the tester is on hand. '

Injection test ‘
1) Chattering test {small amount interrupted
injection)
Satisfactory if the fuel is injected inter-
ruptedly and positively as the tester lever
is slowly operated (approx. 10 strokes/
min). The fuel should be injected in the
axial direction of the nozzle in a strait
line. Unsatisfactory if the direction of in-
jection varies excessively from time to
time or the mist goes in several lines.
Also unsatisfactory if the particles are
large or granular.

)L L

Good Bad Bad

o WO

Chattering Test
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2) Dripping
Unsatisfactory if in the above chattering
test the fuel is collected at the bottom of
the nozzle after injection and falls in
drops. Replace the nozzle.

)
Good Bad Bad
Dribbling

3) Manner of injection
The fuel should be injected in fine mists
straightly in the axial direction of the
nozzle when the tester lever is set to high
speed (approx. 200 strokes/min). Bad if
the particles are granular.

Governor

a. Check the governor weight for wear and dam-
age on its pawl. Replace defective governor
weight.

h. Check the sliding shaft operation. Repair or
replace defective part.

c. Check the governor lever for wear on the con-
tact face relative to the sliding shaft and the
fork to be fit into the control rack. Replace
the defective part.

d. Check the governor spring for deterioration
and breaks. Replace defective part.

ASSEMBLY AND ADJUSTMENT

NOTES:
Before assembiing, immerse each part in
cleaning oil. and wash it. Do not clean with
cloth, etc.
Check the nozzle for dents. Replace in assy if
irregularity has been found.
Check the pressure spring for damages.

1. Assemble the nozzle and nozzle holder by re-
versing the steps for disassembly referring to
the cross section in 1.12.1. When assembling
the nozzle holder body and retaining nut,
tighten the nut by the specified torque. Be
careful not to leave out the flange when as-
sembling the nozzle holder body and retaining
nut. Then install the nozzle holder assy on the

cylinder head and tighten the mounting bolt
by the specified torque. Install new nozzie
holder gasket.

2. Assemble the injection pump and governor in
the reverse order to disassembly. After
installation, make sure the links of the gover-
nor operates effortiessly.

COOLING SYSTEM CONSTRUCTION AND
MAINTENANCE

= CONSTRUCTION OF COOLING SYSTEM
Water Pump

Pump body
Impeller
Seal unit
Bracket
Shaft assy

(o) IS L B N N R R

Pump cover

Cross Section of Water Pump

The water pump is of the centrifugal impeller type
and instalied on the front-top side of the crankcase.
The pump shaft is a double row radial ball bearing
and has grease sealed inside. Accordingly, no
lubrication is necessary.

Thermo Switch

The thermo switch is installed on the left side of
the front-most partof the cylinder head. This switch
is turned ON to light the lamp for warning when
the temperature of cooling water rises above 105 ~
111°C. In such case, action must be taken to check
the level of cooling water and other parts of cool-
ing system. k

= DISASSEMBLY, ASSEMBLY AND ADJUST-
MENT OF COOLING SYSTEM

1. Loosen the alternator support boit. Then

loosen the bolts fastening the alterator and

brace and press the alterator to the engine

side.

Remove the belt. .

3. Loosen the fan mounting bolt and remove the
cooling fan and water pump puliey.

g
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4.

5.

Check the fan for cracks and damages. Re-
place defective fan.

Check the belt for elongation and cracks due
to deterioration. Repiace defective belt.
Reinstallation will be performed in the reverse
order to the removal. Perform adjustment as
follows:

Adjust by moving the alterator so that when
pushed the middle point between the water
pump pulley and the crankshaft pulley sags as
much as 10 to 12 mm. Then securely tighten
the support bolt and brace bolt.

Water pump puliey At approx

10 kg

Alternator puliey
—
Crankshaft pulley

Belt Tension Adjustment
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CAUTIONS IN HANDLING ENGINE

(1) Always use proper engine oil and watch oil
pressure during operation.

(2) Use clean fuel, free from impurities and water
content.

(3) 'Prevent ingress of air and water into the fuel
system.

{4) 1In case the starter motor pinion fails to engage
with the ring gear at the time of starting, turn
on the starter switch again after the starter
motor has come to a complete stop.

{(5) Prevent the temperature of cooling water
from falling too low.

(6) Watch for abnormal noise. Diesel engine pro-
duces greater noise than gasoline engine.

(7) Pay attention to the color of exhaust gas.

(8) Clean or replace the fuel filter and oil fiiter
periodically.

(9) Renew oil as specified.

SAFETY PRECAUTIONS

. o Never put the engine in operation in improperly
ventilated places.

Do not touch moving parts during operation.

o Do not touch hot parts such as exhaust pipe,
and do not place combustible materials there.

o Inspect and adjust parts of the engine only while
it is stopped.

o Check and refill engine oil, cooling water and
fuel after the engine is brought to a stop.

o In checking the level of and refilling cooling
water, remove the rediator cap after the tem-
perature of the water has fallen enough.

o Always use tools of right sizes and full caution
during servicing.

BEFORE PUTTING YOUR ENGINE IN OPERA-
TION

Service life of your engine is dependent upon how
your engine is operated and serviced during the ini-
tial 30 hours of operation.

Your new engine needs 30 hours of conditioning
. operation for breaking each moving part in and ob-
taining a high performance, and perform this con-
ditioning carefully bearing the following points in
mind:

IMPORTANT:
2 Idle and warm up your engine at least for 5
minutes.

o Avoid hasty acceleration.
Use caution not to overioad the engine.

o Inspect, maintain and service your engine in
accordance with the instructions in this Manual.

PRE-STARTING PREPARATIONS

Take steps as shown below in starting your engine
for the first time when it has not been used for a
long time.

Refill of engine oil

Refill engine oil up to the upper limit line given on

the dip stick attached to the oil inlet cap.

Upper limit of
oil level

2.6 lit. (upper limit) - 1.6 lit (lower limit)

For further details of engine oil, refer to instruct-

tions appearing on Pages and

Specified quantity:

Fueling

Feed gasoline JIS-No. 2 to the fuel tank. {In cold
district, gasoline JIS-No. 3 is recommended to use.)
The interior of the fuel tank must be maintained
clean.
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Filling the radiator with water
Pour clean water up to the filler port. Add Anti-
freeze during cold winter.

Purging air from the fuel system

After purging air from the fuel filter through two
air vents, purge air also from the fuel injection
pump. For procedures of air purge, refer to inst-
ructions appearing on Page .

Air vent screw

e 1A S
U

s
. s
Air vent screw ™ Injection pump

STARTING PROCEDURES

Turning starter switch on
Turn the starter switch on and check that the oil
pressure lamp and the charge lamp are lit.

Confirm that the switch is at on’’

Glow plug preheating

Turn the lever of the starter switch to “H” position,
and preheat until the glow piug indicator turns
sufficiently red hot.

““H’* for preheating

IMPORTANT:

o Proper preheating time is about 20 seconds.
Take longer time for preheating if it is cold. Pre-
heating time required is as indicated in the table
below. However, preheating shouid not last in

excess of 2 minutes not to shorten the life of the

glow plug.

Atmospheric temperature
+5°C or higher

Preheating time

Approx. 20 sec.

+5°C~ —-5°C Approx. 30 sec.

—5°C or lower Approx. 60 sec.

o Checkup is necessary by a Mitsubishi service

station if the glow plug indicator fails to turn
red hot.

Starting

The starter motor will run thereby starting the en-
gine as the starter switch is turned to ’S” position
while the speed controi lever is left at the 1/2 posi-
tion of ““full open.” :

‘S’ for starting

IMPORTANT:
Should the engine not start even when the starter
switch is left at “S” position for 10 seconds, put
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your hand off the starter switch for 30 sec., and
then attempt to start the engine again by suf-
ficiently preheating the glow plug. The starter
motor should never be left to run for more than 30
seconds.

Operation

As soon as the engine has started, release the key.
The key automatically return to “ON" position,
and leave the key at the position during operation.
Confirm that following such starting the oil pres-
sure lamp and charge lamp go off.

“ON’* for operation

Warm-up operation

Warm up the engine by turning the speed control
lever to “IDLE’ position, and initiate the work as
the temperature of cooling water rises.

= NORMAL STARTING

Follow the procedures below for routine starting

of your engine:

(1) Check the oil pan for level, and refill if necessary.

(2) Refill gasoline into the fuel tank.

(3) Check cooling water level, and refill if nece
sary.

Note: Check for leaks of water or oil, particu-
larly when signs of such lead are found
on the bottom of the machine.

(4) Start the engine in accordance with the pro-
cedures given on the preceding pages.

(5) Start the work as the temperature of cooling
water rises following idling operation.

s STARTING UNDER SUB-ZERO CONDI-
TIONS

The following three adverse conditions concur as

the atmospheric temperature drops exceedingly,

and the engine must, under such conditions, be

started by taking steps described below:

{1) Lubricating oil becomes viscous

o Pour hot water into the radiator.

o Make certain that oil used is adequate for the
prevailing atmospheric temperature. Check
the oil also for deterioration.

(2) Voltage across the battery terminals drops

o Protect the battery against the cold by cover-
ing it with proper material.

o Check that the battery is fully charged.

(3) The temperature of intake air is low and com-
pression temperature does not rise enough

o Allow the glow plug to turn red hot sufficient-

ly.

CAUTIONS DURING OPERATION

o Never place the key switch at ‘S position
during operation, or the starter motor can be
damaged.

o Confirm the following when the engine is
warm:

During normal operation

Confirm that the oil pressure alarm lamp is
off.

At the time of starting

Confirm that the lamp is lit.

o Confirm that smoke produced is as follows:
- While the engine is cold — White smoke
- When the engine grows warm — Almost
smokeless
- When the engine is overloaded — Some
black smoke

o Check for abnormal noise such as knocking
fricative and leaking sound, and vibration and
blow-back sound.

o Water temperature is to be maintained at an
optimum level of 80 to 90°C.

o Check for leaks of fuel and engine oil.

o Knocking sound is heard while the engine is
cold, during quick acceleration and idling.
Confirm that no knocking sound is heard in
other cases.

o Never touch moving and hot parts, and never
put the engine in operation in improperly ven-
tilated places.
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STOPPING PROCEDURES

(1) As the speed control lever is depressed to the
full in the direction indicated, fuel supply is
shut off and the engine is stopped.

{Hold the lever until the engine comes to a
complete stop, or it may run in the reverse
direction.)

(2) With the engine stopped, push the starter
switch key back to “OFF" position. The bat-
tery will run out if the key is left at “ON"’ posi-
tion. To prevent this, the key must be removed
after stopping the engine.

“OFF" for stopping

REQUIREMENTS FOR PROPER OPERATION

= LUBRICATION SYSTEM

Engine oil

For engine lubrication, use diesel engine oil. Diesel
"engine oils are classified according to the SAE
Specifications into grades CA, CB, CC and CD.
Anyone of them is usable, but use of CB or higher
prepared well-known makers is recommended.

Engine oil with right viscosity

Use oil having viscosity best suited to the local

atmospheric temperature. Use of an all-season oil

SAE10W-30 with minimum viscosity change

under different temperatures is suggested.

Atmospheric temperature Viscosity
20°C or higher SAE 3 or 10W-30
0°C —20°C SAE 20 or 10W-30
0°C or lower SAE 10W--30

Qil pressure
Properness or improperness of oil pressure during
operation of the engine is indicated by the oil pres-
sure alarm lamp.
During normal operation —Qil pressure is normal
if the lamp is not lit.
At the time of starting (cranking) — The lamp
must light.
The lamp lights during normal operation in case oil
pressure declines below 0.2 — 0.4 kg/cm?, and a
Mitsubishi-authorized service station shouid be
consulted in such case.

Renewal of engine oil

Renew engine oil following the first 30 hours of
operation and at intervals of 100 hours thereafter.
To renew engine oil, discharge old oil by removing
the drain plug in the bottom of the oil pan after
bringing the engine to a stop and while the engine
is still warm. Renew the oil filter also.

Completing draining of oid oil completely, replace
and tighten the drain plug and feed fresh engine oil
through the oil inlet port.

Refilling oil, idle the engine for serval minutes and
stop, and then measure the quantity of oil in the
oil pan with the oil gauge.

IMPORTANT:

o The engine needs to be positioned horizontal to
check oil level. Pull the level gauge out, wipe it
with clean rag, and then replace and tighten the
cap, and remove the gauge again to check the
level.

Checkup and refilling of engine oil

Refill into the oil pan same oil as that used before
until the level reaches near the upper limit line on
the level gauge.

When the engine is cold, check the level about one
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minute after the level gauge has been put into the
oil.

Renewal of oil filter

Renew the oil filter after the initial 30 hours of
operation and at intervals of 100 hours thereafter.
Being an easy-to-handle cartridge type, the oil filter
requires no cleaning inside.

In installing the oil filter, apply engine oil thinly on
to O-ring, and then tighten it with hand firmly.
Completing the step, put the engine in operation,
and check for oil leak.

OIL FILTER

s FUEL SYSTEM

Diesel fuel

Use Diesel fuel No. 2 specified by JIS. (Use Diesel
fuel No. JIS-3 in cold districts). Never use kerosene
or heavy oil.

Refill fuel in good time. In cold wintertime, in par-
ticular, much water vapor is produced when much
air is present in the fuel tank. The tank, thus,
should be kept full as much as possible.

Follow the instructions given below in feeding fuel
to the tank not to allow ingress of impurities.

The fuel tank, furthermore, needs to be deprived
of dirt and water.

Filtering of fuel

o ldeal method — Use of a centrifuge for removal
of water and impurities. How-
ever, this is costly.

© Minimum requirement — Fuel is put into a
drum for precipitation of im-
purities for several days, and
only the supernatant is used.
In this case, set the drum a lit-
tle tilted backward, and draw

a necessary quantity of fuel
through the tap. This is a con-
venient way of separating
water and dirt from fuel.

Presence of air in the fuel system prevents the
diesel engine from starting. It is imperative, for this
reason, that the fuel system be inspected and ser-
viced properly so as to check ingress of air.

/] Injection pump

To purge the fuel system of air, firstly loosen the
air vent screw (1) from the fuel filter, and as bub-
bles cease to come out, tighten the air vent screw.
At the same time, purge air by loosening air vent
screw (2) and (3) in the fuel filter and the injection
pump in that order, and then tighten the screws.
Then, allow the engine to run for several seconds
by the starter motor by turning the lever to "‘full
open’’ position in order to release air out of the
plunger, fuel injection pipes and nozzies.

The engine can be started by taking the above steps.
In case where the engine can not be started easily,
remove two injection nuts on the nozzle side, turn
the speed control lever to “‘full open’ position,
turn the starter motor, and then tighten the nuts
firmly.

Cleaning and replacing fuel filter

The fuel filter is of an easy-to-handle cartridge type.
Collection of dirt and water on the filter leads to
difficulty of operation. Remove the filter from the
engine every 100 hours of operation, clean outside,
remove two air vent screws. Purge water if col-
lected inside, and then rinse the filter in fresh gaso-
line.

The filter is to be renewed at intervals of 400 hours
of operation.
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Fuel injection pump

The fuel injection pump is one of the most impor-
tant components of the diesel engine and thus it
calls for utmost caution in handling. Furthermore,
the fuel injection pump has been thoroughly shop-
adjusted and should never be readjusted carelessly.
Such adjustment, whenever necessary, should be
performed at service station as a precision pump
tester and skills are required.

Requirements in handling the fuel injection pump:
o Always use fuel which is free from impurities.

o Clean and renew the fuel filter periodically.

= [INTAKE SYSTEM
Cleaning air cleaner and replacing element
a. Cleaning air cleaner

Under normal conditions, clean the element
every 100 hours. It needs to be cleaned every
50 hours in case the engine is run in a par-
ticulary dusty place. ‘
Remove dirt off the element by blasting air
from inside or by giving vibration to the ele-
ment.

Element

b. Replacing element
Under normal conditions, renew the element
every 400 hours. It needs, however, to be re-
newed every year even when within the above-
specified period.

It must be renewed every 200
engine is operated in a particulary ¢

s COOLING SYSTEM

Cooling water

As cooling water, use .soft water with least im-
purity content such as tap water (potable water) or
rainwater, and never use hard water or foul water.
Use of hard water or water containing much im-
purity will lead to collection of fur in the engine
and the radiator with resuitant decline in cooling
effects.

Antifreeze
In cold districts, care should be taken to prevent
cooling water from getting frozen. Cooling water as
frozen expands to break the radiator and the
crankcase, and it is essential that Antifreeze be
added to cooling water in a quantity being propor-
tional to the lowest temperature of the district.

o Antifreeze of poor quality will cause corrosion
of the cooling system , and thus always use Anti-
freeze prepared by a reliable maker, and never
use it mixed with Antifreeze of different brand.

o Make sure that the cooling system of the engine
is cleaned well before adding Antifreeze.

NOTES:
It is advisable that Antifreeze concentration be
selected on the basis of a temperature which is
about 5°C lower than the actual atmospheric tem-
perature.

While the quantity of cooling water is 2.1 lit. For
the engine only, it must be increased appropriately
to fill the radiator and pipes.

Make sure that the engine is stopped and cooling
water is cool enough before removing the radiator
cap. Furthermore, use full caution in releasing cool-
ing water not to get scalded with hot water.

Fan belt tension

The fan belt is properly tense if it deflects 10 to
12 mm as it is depressed with a finger in the center
between the alternator pulley and the water pump
pulley. Excessive tension can cause quick wear of
the belt and bearings of the water pump and the
alternator. Excessive lackness or presence of oil
on the belt, on the other hand, can lead to engine
overheating and insufficient charging due to slipp-
ing belt.
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N\ IMPORTANT:
7 I {ABOUT 10 KG)

10 ~ 12mm Never attempt to adjust tension of the fan belt
while leaving the engine in operation.

= WIRING DIAGRAM

Your engine is of 12V system and its electric cir- rectly by referring to the diagram and at the same
cuit is as shown in the diagram below. time check for damaged wire sheathing and con-
For installing electrical parts, connect#/them cor- firm that grounding i ided properly.
* o
foi 28!/ o® {Ay'?'q{ CONNECTION OF STARTING SWITCH
j007 52 P TERMINAL B | R) [[R2] C | ACC
2 7 Bl | GY) |G2| S| M
yd KEY POSITION (-
8, STARTING H o | o
5 SWITCH OFF [6)
R.1G,? ON o)
R,{G, A, w 3 o) o) ol (9)
i () IS FOR M ONLY.
0.5. .
us o o ) o ]
NN 32 2
< S - [ g :
o] W 29 =
S EYE 55 @ cl»
W ) - 42
3 @ s o= g
w e (7] % o
e w x ! [¥]
z2z o s = B
25 = o <
) w -
@ 3 8 F o
¥ 2 ' = w
U [+ i
wE o 0 N
z 0 T
Sk |20 3
' A wh Q.
{STARTING we | L= = ALTERNATOR
\ MOTOR b 9 9
\ - Q
PG = S =

AMMETER IS TO BE
F INSTALLED HERE
BATTERY SWITCH BATTERY 12V 70AH (BODY EARTH]

(NOT PROVIDED IN OR OVER EARTHING CONDUCTOR
SOME CASES) 1S TO BE PROVIDED WHEN
NECESSARY
NOTES:

(2) For coupling the engine with an industrial
equipment, refer to the wiring diagram provid-
ed for such equipment.

{1) Number in the parenthesis denote code (JIS
C3406).
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PERIODIC CHECKUP AND ITS PROCEDURES

Check and service your engine at specified intervals
to maintain it in its best conditions and permit it
to perform as it should. As for those asterisked
items of jobs, you are suggested to have them per-
formed by a service station.

o Daily checkup before use

(1) Checkup of engine oil level and refilling —
No refill is required if the level
is near the upper limit line on
the gauge.

(2) Checkup of cooling water and refilling —
Refill up to the feed port of
the radiator.

(3) Checkup of fuel —

(4) Checkup of gauges and meters —

After getting the engine start-
ed, check oil pressure and
water temperature, and con-
firm that the charge pilot lamp
is off.

(5) Checkup for loose parts, damages .and

leaks —

(6} Checkup for abnormality with exhaust gas,

noise, and vibration.

o Servicing following the initial 30 hours of
operation

(1) Renewal of engine oil —

(2) Replacing of oil filter —

(3) Renewal of cooling water —

(4) * Adjusting of valve clearance —
Adjust clearance of both in-
take and exhaust valves to
0.35mm when the engine is
cool.

(5) Fan belt adjustment —
The correct adjustment of ten-
sion of the fan belt allows 10
to 12mm of deflection when
depressed with a finger bet-
ween the water pump pulley
and the alternator pulley.

(6) *Tightening of bolts and nuts —

(7) *Adjusting of engine idling —

o Servicing at every 100 hours of operation
(1) Renewal of engine oil —

(2) Replacing of oil filter —

(3) Cleaning of fuel filter —
if the filter is dirty, remove
the air vent screw and rinse in
clean gasoline.

(4) Cleaning of air cieaner —
Clean inside the body of the
cleaner and element.

(5) Adjusting of engine idling —

o Servicing at every 200 hours of operation

(1) *Checkup of nozzles —
Set the injection starting pres-
sure to 120 kg/cm?®, and
eliminate undesirable injection
conditions including ‘“‘after
dripping.”

(2) Fan belt adjustment

o Servicing at every 400 hours of operation

(1) Cleaning of fuel tank —

(2) Replacing of fuel filter —

(3) Replacing of air cleaner element —

(4) * Adjusting of valve clearance —

(5) *Checkup of starter motor, alternator and

regulator —

Check the brush and surface
of commutator for the degree
of wear down. Replace the
brush if it has worn out be-
yond the limits of wear.

(6) *Checkup of glow plugs —
Check the glow plugs for blow-
out.

o Servicing at every 800 hours of operation

(1) *Checkup of compression pressure —
Remove glow plugs (or nozzle
holders) and measure one by
one using a compression pres-
sure gauge. Perform necessary
adjustment if pressure diffe-
rence is over 2.5 kg/cm? or
between the cylinders or if the
pressure of each cylinder is
less than 26 kg/cm?® (280 rpm).

(2) *Fuel injection adjustment —
in case of severe vibration
during idling, have it repaired
at a service station which is
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equipped with a pump tester.
{3) Flushing of cooling system —
(4) *Checkup of alternator and regulator —
Regulate the voltage and cur-
rent by use of a circuit tester.

(5) *Checkup of starter motor pinion, and fly-
wheel ring gear —
Rectify the chamfered area
that has been severely dam-
aged by use of a file, and re-
place the part if it is damaged
all over.

(6) *Tightening of bolts and nuts —

TROUBLESHOOTING

It is essential that any trouble or defect should be detected and rectified as early as possible. Check up
and take proper action in accordance with the instructions appearing below. In case a trouble requires
techniques beyond your ability, have it repaired at your service station.

Symptom . Possibie cause Remedy
Engine does not start A / Starting switch is defective + Correct connections and contacts
. Deficient drive torque of the starter motor | * The battery is exhausted, trouble
with the starter motor, or dirty
or loose wiring.
3. lmproper viscosity of engine oil + Check the viscosity and renew oil
if necessary.
L4, Engine too cold Put hot water into the cooling
system.
B, Seizure of moving parts Rectify.
6. TNy i + Purge thoroughly.
7. No fuel in the fuel tank Refill.,
8. Fuel filter clogged + Clean or renew.
Engine stalls while in operation 1. Fuel tank is empty + Refill.
2. Fuel filter clogged Clean or renew.
3. Airis present in the fuel system + Retighten fuel pipe connections.
Engine malfunction 1. Fuel filter clogged + Clean or renew.
2. Airis present in the fuel system Retighten fuel pipe connections.
improper oil pressure 1. Oil short + Refill.
2. Qil leak through connections Repair.
3. Oil pressure switch defective + Replace.
Engine overheating 1. Cooling water short Refili.
2. Water leak * Repair.
3. Belt loose or smeared with oil + Clean or renew.
4, Radiator defective Repair or renew.
5. Fan damaged Renew.
Battery is undercharged 1. Belt tension improper * Rectify.
2. Faults with wiring Rectify.
3. Improperness of ammeter (if provided) + Replace.
4. Battery faulty Replace.
5. Regulator faulty * Repair or renew.
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CLUTCH SYSTEM

GENERAL

The clutch used on the Satoh Beaver (Model S-370
& S-370D) tractor is single plate dry type using a
diaphragm that provides not only the spring pres-
sure required to hold the friction disc against the
flywheel but also services as the release levers to
take up the pressure when the clutch is disengaged.

As compared with coil spring type clutches, the
device is featuring: —

1.

The tapering fingers require by far less pedal
effort when taking up the spring pressure when
the clutch is disengaged.

This reduces operator fatigue to a minimum
and allows smoother shifting of the transmis-
sion gears.

The spring pressure increases as the clutch
facings wear. In clutches using coil springs and

CONSTRUCTION

release levers, the spring pressure decreases as
the clutch facings wear from the first time.
Longer facing life is a feature of the system.
The disc-like construction resists distortion
due to centrifugal force at higher speeds.

The turning effort of the engine is delivered
to the transmission without relative move-
ment between the disc and plate when the
clutch is engaged.

The tapering fingers assure even spring pressure
over the entire surface of the pressure plate to
hold the clutch disc against the flywheel.
When the clutch is disengaged, the diaphragm
is dished inward to lift the pressure plate
away from the friction disc, there being no
distortion in the plate.

The clutch is built with ample margin of
capacity to transmit the engine power to the
transmission.

Simple, rugged construction assures long,
trouble-free life.
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Clutch Release Mechanism

1.

The clutch uses a one-piece tapering finger
diaphragm that has a series of tapering fingers
pointed inward toward the center of the clutch.
The ends of the fingers are brought into direct
contact with the clutch release bearing.

The clutch release bearing is fitted through
oilless bushing to the ciutch release collar.
The entire assembly is pulled lightly toward
the ends of the tapering fingers by springs.

»

Clutch Cover

1.

The clutch cover consists of a clutch cover, a
diaphragm spring, a pressure plate and two
wirings (pivot rings).

The diaphragm spring is connected to the
clutch cover with two pivot rings (wirings).

£
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Max. release position

The spring is also connected to the pressure
plate with clips at the outer circumference.
The action of the diaphragm spring is some-
what like the flexing action as experienced
when we depress the bottom of an oil can.
When the clutch release bearing moves in
against the ends of the tapering fingers, the
diaphragm is forced against the pivot rings
(wirings). As this takes place, the diaphragm is
dished inward.

The clutch cover is bolted to the flywheel
with a total of six bolts, two of which are of a
reamer type.

Tapering-Finger Diaphragm

1.

/
¢, Diaphragm spring

/

Movement Of PIAte —ramm

The pressed diaphragm is a solid ring on the
outer diameter and has a series of tapering
fingers as shown.

Diaphragm spring

Fig. 2 Diaphragm spring

It is made of high quality spring steel and is
heat-treated to provide optimum flexing
action.

The Table above shows a relationship between
the diaphragm spring and coil spring clutches
regarding the movement of the pressure plate
and the resultant pressure.

a.

In the diaphragm clutch, the spring pressure
increases as the clutch disc wear, in the coil
spring clutch, vice versa.

The clutch requires less pedal effort at the
maximum release position.
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Clutch Disc

1. The clutch disc is spline-fitted to the main
shaft of the transmission so that it turns to-
gether as a unit when the disc is rotated.

2. The disc is normally held against the machined
face of the flywheel by means of the pressure
plate. It is light yet of sturdy construction.

3. The facings are rivetted through a cushion
plate to the ciutch plate and transmit the
engine power to the splined hub through a
total of 6 torsion springs.

4. They are of a special woven type with steel
wires to increase friction.

5. The torsion springs absorb torsional vibration
of the engine being transmitted through the
clutch at starting and driving on rough surface.

6. Radial grooves in the facings prevent excessive
rise in temperature during operation and
assure longer life of the facings.

Facing

Torsion spring

Friction plate

Splined hub
Ciutch plate H N
SJ Retaining plate
N
Stopper pin—|| |
Cushion plate
Facing rivet
——c-[-—+~— 8.5mm
Fig. 3

SAFETY SWITCH

To prevent an accident or a runaway of the tractor
when starting the engine, a safety starter switch is
provided between the starter switch and starter
motor. This switch is positioned on the left side of
the clutch housing.

When the clutch pedal is completely depressed, the
clutch is disengaged so the flow of engine power to

the transmission is interrupted. When the clutch is
uncoupled, the safety starter switch is turned on,
the starter motor circuit is closed to turn the start-
er motor.

OPERATION

1. When the clutch is in the engaged condition,
the spring pressure between the clutch cover
and the pressure plate exerted by the dia-
phragm spring holds the disc tightly against
the machined face of the flywheel.

2. The friction between these surfaces causes the
disc to rotate with the flywheel and in this
manner transmits the engine power to the
transmission.

3. The friction disc uses both a cushioning and a
dampening device. The power delivered from
the engine passes through the clutch facings,
cushion plate, clutch plate and stop pins,
retaining plate, clutch plate and retaining
plate, torsion springs, spiined hub and drive
shaft to the transmission gears.

4. The cushion plate provides a cushion effect
between the facings whereas the torsion springs
absorb torsional vibrations of the engine.

5. When the clutch pedal is depressed to uncouple
the clutch, the release collar is moved toward
the flywheel, causing the diaphragm to dish
inward round the inner pivot rings (wirings).

6. This lifts the pressure plate away from the
friction disc through a series of the clips. That
is, the clutch is disengaged.



i

CLUTCH SYSTEM 3-4

REMOVING THE CLUTCH

To remove the clutch, the engine must be removed
first from the clutch housing. For the procedure
for engine removal, refer to “1-1. Removing the
engine.”

After removing the engine from the clutch housing,
loosen the six bolts securing the main clutch to the
flywheel, and remove the pressure plate assembly
and clutch disc from the flywheel. The bolts must
be loosened evenly.

When loosening the bolts, care should be taken so
that no extremely heavy load is imposed on abolt.

Note:
The pressure plate assembly is not designed to be
disassembled. If the pressure plate is worn more
than the specified limit, the entire assembly must
be replaced.

Removing the Release Bearing

Remove the return spring, and remove the release
bearing together with the boss.

Notes:

1. Except when either the release bearing or the

clutch boss is defective, don’t attempt to dis-
assemble them.

2. The clutch housing bolt and lock nut are so
adjusted that the release bearing boss operates
smoothly. Don’t loosen or remove them un-
necessarily.

!Ej
|
il

Disassembly of the ciutch release shaft should be
carried out after removing the clutch housing from
the transmission case. '

1. Remove the cotter pin on the clutch pedal
side of the rod.

2. Remove the release shaft circlip, and remove
the release shaft and fork.
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3. Remove the clutch pedal return spring and
clutch pedal shaft circlip, and remove the

clutch pedal.

Note:
On the tractors shipped to Southeast Asian coun-
tries in the early stage of shipment, part of the

P

clutch pedals are of shaft type.

INSPECTION, MAINTENANCE, AND WEAR LIMITS

Inspection

Maintenance

Wear Limit

| Contact of clutch disc with

matching parts, seisure, and
cracks

Smooth out if wihtin the wear limit. If ex-
ceed wear limit, replace.

If the distance between rivet head and lining
is 0.012 in. (0.3 mm) or more, replace.

Oily or greasy clutch disc

Eliminate the cause. If oil or grease is little,
wipe it off with cloth damped with gasoline
and allow it to dry.

If oil or grease is too much, replace.

Hardened surface of clutch
disc

Smooth out hardened surface.

If the distance between rivet top and lining
is 0.012 in. (0.3 mm) or more, replace.

Wear on clutch disc

I Measure gap between rivet top and lining.
!

If the distance between rivet top and lining
is 0.012 in. {0.3 mm) or more, replace.

Deflection of clutch disc

| Rotate the clutch disc, and measure
deflection at its outer edge.

If deflects 0.03 in. {1 mm) or more, replace.

Loose rivet

Replace, even if lining thickness is within
the allowable limit.

Scratches or burning on pres-
sure plate

! Smooth out. Readjust clutch pedal free
play properly.

0.0078 in. {0.2 mm) or less

Flatness of pressure plate

If impossible to correct by smoothing out
the surface, replace.

0.0078 in. (0.2 mm) or less

Release bearing

Washing is not allowed.

Rotate by hand. If abnormal noise is heard,
or it turns irregularly, replace.
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ASSEMBLING AND ADJUSTING THE CLUTCH Place the clutch disc with the longer clutch disc
splined boss on the transmission side, and center
1. Assembling the Clutch the clutch disc using the clutch idsc center tool,

1. Thoroughly wipe off the oil or grease on the and install the pressure plate to the flywheel.

flywheel or on the contact surface of the
pressure plate assembly with the lining.

2. If the facings are worn down excessively so
that the recession of the rivet heads from the
facing is 0.0078 in. (0.2 mm), discard the disc
and install a new one.

3. When a new disc is to be installed, make sure
that the recession is 0.039 — 0.047 in. (1.0 —
1.2mm).

|8

cmemeumsan

3_._;”//

\ 2L L. 272

A: Wear limit 0.0078 in. (0.2 mm)
New disc 0.039 in. ~0.047 in. (1.0 ~1.2 mm)
B: Clutch lining
C: Rivet
D: Cushion piate

While watching the two reamer bolt positions,
tighten the six bolts evenly.
Tightening torque: 8.67 — 12.3 ft-Ib

(1.2 — 1.7 kg-m)

Apply a thin coat of grease to the flywheel pilot
bearing.

N i

Coat of gresse
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2. Assembling the Release Bearing 2. lInstall the circlip to the release shaft.
1. When reinstalling the release bearing to the 3. Install the clutch pedal to the clutch housing
bushing, make sure that the release bearing is shaft, and set with the circlip.

directed correctly.

2. Apply grease to the slot in the boss, and align

the stopper bolt with the slot, and install.
When the stopper bolt is removed:
Slowly screw in the stopper bolts. When the
bolt end comes to contact with the slot, back
it out 1/3 to 1/2 turn from this position, and
lock it with the lock nut.

3. Instalk the return spring.

3. Assembling the Clutch Shifter and Clutch Pedal

Coat of gresse Cost of gresse 4. Install the clutch pedal spring, and set the

/ HAN'] ‘ |/ rod with the pin.
SN 4. Adjusting the Clutch Pedal Free-play
I |
e e 1. The clutch pedal free-play should be adjusted
— = = from time to time to compensate for natural
wear on the facings. If there is excessive pedal
h P play, even full movement of the pedal to the
= floor board will not force the clutch release
~ S
[ 1
4 I MY
p [ I E"
il 1
1l \
| m— -

Coat of greass

1. Pack the machined area of release shaft with
grease, and install the shift fork.
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bearing in against the diaphragm spring. The
correct pedal free-play is 098~ 1.18 in.
(25 ~ 30mm)

Pedal Free Play Adjustment

Adjust the rod length so that the free play (A)
becomes to be 0.98 — 1.18 in. (256 — 30mm).

Pedal Effective Stroke Adjustment

Adjust the stopper bolt so that, when the pedal is
depressed and the full effective stroke became 3.54
— 3.94 in. (90 — 100mm), the release shaft lever
‘firmly rests on the stopper head, and lock with the
lock nut.

After the adjustment is complete, make sure that
the power from the engine is interrupted as the
pedal is fully depressed and that no abnormal noise
is generated in the clutch system.

5. Adjusting the Safety Starter Switch

0.12 inch (3 + 1mm)

After adjusting the clutch pedal, depress the clutch
pedal. When the release shaft arm comes to contact
with the stopper bolt, make an adjustment with
lock nut C as shown in Fig. to become 0.12 in.
(3£ 1mm), and lock the nub.

MOUNTING THE ENGINE

Mounting the engine should be carried out in the
reverse order to its removal.
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TROUBLESHOOTING

6-1. Clutch Slips While Engaged

Slipping of the clutch while it is engaged is very hard on the clutch facings. The relative movement
between the clutch disc. pressure plate and flywheel causes heat to develop as well as loss of power

developed by the engine. It also increases fuel consumption.

Possible cause

Remedy

Too little a pedal piay

Adjust to 0.98 ~ 1.18 in. (25 ~ 30mm)

Qil or grease getting on facings

Replace.

Worn clutch disc

If disc is worn too badly so that rivet head recession from
top face of facings is 0.0078 in. {0.2 mm), replace a new

one.

Too littie a pedal play due to wear on facings

Discard old disc and install a new one when rivet head
recession is 0.0078 in. (0.2 mm). Adjust pedal free play to
0.98 ~ 1.18 in. (25 ~ 30mm)

Excessive wobbing of disc

Replace if woddling exceeds 0.03 in. (1mm).

Corroded disc splines due to neglected lubricaiton

Remove rust and coat with grease.

6-2. Shudder When Starting

Possible cause

Remedy

Hardened disc surface

Grind it with sandpaper or replace.

Exceeding disc shudder

Replace.

Rust in disc spline groove

Correct and appiy grease.

Looseped or damaged tension spring Replace.
6-3. Clutch Overheats
Possible cause Remedy
Burnt release bearing Replace.
Too little play in release bearing - Adjust

. SPECIFICATIONS

Type
Lining material

Dimension of ciutch disc (outer x inner x thickness)

Static transmission torque
Release bearing

Operation

Clutch disc depressing pressure
Diaphragm max. operating length
Release lever height

Dry single disc plate diaphragm spring type
Wire-reinforced special woven fabric

7.24 x 5 x 0.307 inch (184 x 127 x 7.8mm)
58.61 ft-Ib (8.1 kg-m)

Non-lubrication system

Foot operating system

429.51 1b {195 kg)

0.27 inch (7mm)

1.22 inch (31mm)




NUMERICAL PARTS INDEX

Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.
0750 0062 100 97 13 0830 0100 070 167 29 0830 0200 250 103 24
0750 0063 040 30 8 171 37 0830 0200 300 88 13
91 8 175 28 89 13

104 17 181 34 0830 0200 500 148 22

110 5 0830 0100 080 151 18 0830 0200 600 148 11

113 3 0830 0100 110 95 25 0830 0500 160 164 15

117 5 0830 0100 120 185 16 0830 0500 300 148 6

J750 0063 050 83 4 223 6" 149 26
84 4 224 20 0830 0500 600 102 15

86 12 0830 0100 140 177 14 0830 0500 700 151 14

88 22 182 14 0830 0500 750 105 32

89 18 0830 0100 160 136 33 105 41

104 11 224 19 0830 0501 450 104 7

0750 0063 055 88 1 0830 0100 180 97 23 0830 0501 500 100 6
83 1 132 9 0830 1100 060 153 20

750 0063 060 104 8 134 2 186 5
v750 0063 080 96 7 151 10 0830 1100 080 78 18
0750 0262 060 82 9 165 4 0830 1100 100 153 12
“750 0263 040 105 34 168 5 0830 1100 120 153 2
‘750 0263 050 82 3 174 5 156 2
88 8 179 5 164 8

89 8 185 10 186 3

~750 0263 060 97 19 0830 0100 200 133 13 0830 1100 140 153 Tt
750 0562 054 81 28 0830 0100 200 177 15 0830 1100 140 186 14
~750 0563 044 222 10 182 15 0830 1100 240 185 13
0760 0051 106 104 21 0830 0100 240 106 4 0830 1200 650 163 21
A7) 0032 206 83 18 170 32 0833 0000 800 52 8
84 18 172 7 100 8

770 0033 205 83 1" 175 25 104 15
84 11 177 7 0833 0001 200 76 2

~770 0130 205 80 4 181 32 0833 0001 600 166 21
102 18 182 7 173 17

+770 0132 206 83 18 0830 0100 250 80 5 178 24
84 18 101 20 183 24

“770 0133 205 83 11 108 " 0834 0062 100 78 9
84 11 110 16 0840 0040 525 85 31

+780 2162 220 85 32 113 15 0840 1012 227 158 23
0780 2182 417 83 23 115 11 160 21
84 23 117 16 0840 1025 388 137 16

780 2202 617 80 10 166 19 0840 1035 529 102 19
91 26 169 21 0840 1040 528 80 7

0780 2283 317 86 3 175 19 0841 1507 212 98 33
780 2303 520 86 10 180 21 0841 2355 212 104 2
780 2354 017 83 16 0830 0100 260 134 6 0841 2579 013 97 14
84 16 0830 0100 280 130 22 08452-20000 63 19

0780 2354 220 90 15 166 19 08542-12035 212 10
91 15 169 21 0891 0006 140 123 2

780 2404 527 80 13 175 19 0880 1001 501 203 24
~300 0000 300 154 32 180 21 0980 1002 001 203 27
0800 0000 3800 130 1" 0830 0100 300 98 31 0980 6000 001 52 6
132 5 0830 0100 380 110 13 0980 6100 001 52 5

132 5 113 12 1003 2409 0CO 158 28

133 17 117 13 160 26

134 1 0830 0100 420 166 16 1003 2415 000 158 24

135 17 168 8 160 22

136 27 174 8 1003 2416 001 156 1

w2, 0001 000 153 14 179 8 164 1
C 0052 052 85 27 0830 0100 600 153 22 1003 2419 000 156 4
310 0052 062 88 1 0830 0110 170 77 26 156 4
89 11 0830 0120 400 152 11 1003 2419 001 156 4
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Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.
1021 1236 001 82 15 1021 1415 000 93 5 1021 1814 000 137 4
1021 1237 000 82 12 1021 1415 001 93 5 1021 1815 OC1 137 5
1021 1238 000 82 14 1021 1416 000 93 6 1021 1816 0OC1 137 6
1021 1241 001 86 8 1021 1416 100 93 6 1021 1817 0C2 137 7
1021 1243 000 86 4 1021 1416 200 93 6 1021 1817 0C3 137 7
1021 1243 001 86 4 1021 1417 000 94 7 1021 1818 000 137 8
1021 1245 000 86 6 1021 1418 000 94 8 139 3
1021 1245 001 86 6 1021 1418 001 94 B 1021 1818 000 137 9
1021 1246 000 86 2 1021 1421 001 94 11a 139 10
1021 1251 000 83 20 1021 1421 002 94 t1a 1021 1821 000 137 14

84 20 1021 1422 001 94 11 139 6
1021 1252 000 83 24 1021 1422 002 94 11 1021 1915 0CO 99 13
84 24 1021 1431 000 94 12 1021 2001 0CO 108 7,8
1021 1259 000 78 8 1021 1432 000 94 13 1021 2002 0OCO 13 18~26
1021 1261 000 90 5 1021 1433 001 94 14 1021 2004 0CO 13 1~11
91 5 1021 1435 000 94 15 1021 2022 0CO 113 18
1021 1263 000 90 19 1021 1436 000 94 15 1021 2027 0OC1 113 11
1021 1264 001 30 14 1021 1437 000 94 15 1021 2105 OC1 100 2,3
1021 1265 000 90 16 1021 1438 000 94 16 1021 2115 0C3 100 2
91 16 1021 1441 000 94 8,11a 1021 2116 0CO 100 1
1021 1266 001 90 17 1021 1442 000 94 8,11 1021 2117 OCO 104 13
91 17 1021 1443 000 94 3.5.6 1021 2117 0C1 104 13
1021 1267 000 90 1 1021 1451 0C1 95 19 1021 2118 0CO 104 24
1021 1267 000 91 1 1021 1451 0C2 95 19 1021 2119 0CO 104 3 4
1021 1268 000 90 7 1021 1511 0CO 96 1 1021 2120 000 108 31 )
91 7 1021 1512 OCO 96 2 1021 2121 0CO 102 17
~T™021 1273 000 83 5 1021 1515 000 98 37 1021 2123 000 104 10
J21 1274 001 83 7 1021 1516 000 98 38 1021 2124 000 104 16
84 7 1021 1519 000 98 39 1021 2125 000 105 28
1021 1275 000 83 6 1021 1521 000 96 4 1021 2125 001 105 28
84 6 1021 1522 000 98 32 1021 2128 0CO 106 1
1021 1276 000 84 5a 1021 1523 000 98 40 1021 2128 0OC1 106 1
1021 1282 001 83 13 1021 1524 0OC1 97 16 1021 2129 0CO 106 2
84 13 1021 1525 000 97 15 1021 2129 OC1 106 2
1021 1283 001 83 14 1021 1526 000 96 6 1021 2129 0C2 106 2
84 14 1021 1701 OCt 130 15~17 1021 2130 000 102 1~11
1021 1284 000 83 12 1021 1711 0CO 130 1 1021 2131 000 102 1
84 12 1021 1712 000 130 3 1021 2132 000 102 2
1021 1287 000 90 1 1021 1713 000 130 4 1021 2133 000 102 1,2
91 11 1021 1715 000 130 7 1021 2136 000 102 4,5
1021 1288 000 83 15 1021 1716 000 130 9 1021 2141 000 102 14
84 15 1021 1717 OC1 130 15 1021 2142 OCt 106 17
1021 1289 001 78 5 1021 1731 0CO 132 7 1021 2143 001 100 12
1021 1289 002 78 5 1021 1732 OC1 132 2 1021 2147 0OCO 100 11
1021 1293 000 88 9 1021 1733 OCO 132 1 1021 2151 0CO 106 1
1021 1311 000 88 15 1021 17561 0CO 133 12 1021 2171 000 102 20
1021 1313 000 88 12 1021 1752 0CO 133 11 1021 2201 oJ1 141 1
89 12 1021 1753 OC1 133 10 143 1~25
1021 1314 000 88 14 1021 1774 000 136 34 1021 2201 042 141 1
89 14 1021 1775 000 136 35 143 1~25
1021 1401 001 93 1~10 1021 1786 001 130 21 1021 2201 0J3 141 1
1021 1401 002 93 1~10 1021 1786 002 130 21 143 1~25
1021 1402 001 93 1~11 1021 1791 000 166 21 1021 2202 000 143 2~6
1021 1402 002 93 1~11 173 17 1021 2202 001 143 2~6
1021 1411 000 93 1 178 24 1021 2203 000 144 8
1021 1412 000 93 2 183 24 1021 2203 001 144 8
“"™321 1412 001 93 2 1021 1792 0CO 130 23 1021 2203 002 144 8
J21 1413 000 93 3 1021 1811 0CO 137 1 1021 2204 000 144 18
1021 1413 001 93 3 1021 1812 001 137 2 1021 2204 110 144 14
1021 1414 000 93 4 1021 1813 0CO 137 3 1021 2204 120 144 14
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Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.

118 18 1158 5170 001 221 5~7 1174 2655 001 61 9

1119 0694 000 106 14 1167 5530 0C2 221 8~11 1174 2673 000 58 22
106 21 1167 5531 0C2 221 8 1174 2674 000 63 20

m 17 1171 3017 0CO 213 10 1174 2749 000 206 36

118 17 1174 0118 110 52 3 210 43

1120 2130 000 141 3 1174 0217 000 64 7 1174 2918 120 199 3
146 3 1174 0217 001 64 7 1174 2929 000 199 2

1120 2130 300 142 8 66 127 1174 2937 000 202 §5~7
147 8 1174 0415 000 57 18 1174 2942 000 200 26

1120 2130 400 142 7 1174 0512 000 59 18 200 26
147 7 1174 1282 000 78 9 200 26

1135 0104 200 52 8 1174 1817 0CO 137 " 1174 2944 000 198 17
1135 1313 000 80 4 1174 2036 0CO 111 1 200 21
1135 1406 000 102 9 118 1 1174 3016 002 213 18
1135 1801 000 95 22 1174 2037 0OC1 1M1 2 215 19
1135 1804 0CO 95 26 118 2 1174 3018 OCt 213 S
1135 2426 000 158 26 1174 2201 130 144 10 1174 3024 000 215 2
160 24 1174 2201 170 143 7 1174 3025 OC1 215 1

1135 2474 000 165 9 1174 2201 240 143 3 1174 3028 0CO 215 3
166 24 1174 2201 250 143 4 1174 3031 000 213 1"

168 13 1174 2201 260 143 5 1174 3214 120 122 2

168 16 1174 2201 270 143 6 1174 3311 0GO 120 13
172 9 1174 2301 110 148 1~6 1174 3312 0GO 121 13,14
1135 2474 000 174 14 1174 2301 130 148 10 1174 3312 0GO 122 13,14
175 29 1174 2301 160 150 1~11 1174 3312 110 122 14

o, 177 17 1174 2301 170 150 2 1174 3312 120 122 13
179 13 1174 2301 180 148 8 1174 3313 000 120 14
179 16 1174 2301 210 148 13 126 1

182 17 1174 2301 220 148 17 1174 3319 000 121 13

1135 2706 000 204 21 1174 2301 230 148 16 1174 6004 001 224 12
205 21 1174 2301 240 151 17 1174 6005 001 224 13

207 21 151 17 1176 0216 001 128 14

210 21 1174 2301 270 151 24 1176 1015 000 77 21

210 41 1174 2416 001 154 25 1176 1273 000 89 4

1135 2804 100 188 24 1174 2449 000 157 9 1176 1382 000 80 22
192 24 158 8 1176 2215 001 11 22~26

195 24 162 25 118 22~26

1135 2804 200 188 25 163 25 1176 2462 000 154 33
192 25 224 11 1176 2465 000 152 17

195 25 225 9 1176 2674 000 196 39

1135 3015 000 102 20 1174 2453 000 161 3 1176 3018 000 215 19
1135 3016 000 104 12 163 3 1176 3421 000 67 3
1135 3803 000 226 9 1174 2461 000 153 3 69 8
1135 3908 000 226 4 1174 2466 000 154 26 1176 3542 000 62 14
1142 1607 000 78 14 1174 2516 000 166 15 1179 1242 170 92 9
1142 2881 002 187 9~11 168 7 1179 2313 160 150 6
191 9~11 174 7 1179 2313 170 181 11

194 9~11 179 7 1179 2313 180 150 7

1142 2881 112 187 9 1174 2615 OT3 63 9 1179 2313 190 150 10
191 9 1174 2621 002 63 2 1179 2313 210 150 9

194 9 1174 2631 0C1 64 4 1180 2054 160 107 32

1142 2881 120 187 10 1174 2632 0OC1 64 5 112 K3
191 10 1174 2636 000 63 4 14 39

194 10 64 14 118 31

1142 2881 130 187 11 1174 2648 000 63 5 1180 2054 170 107 31
o, 191 11 * 64 15 112 30
’ " 194 11 1174 2651 000 63 14 114 40
40 1707 000 153 13 1174 2652 000 61 7 118 30
1150 2827 210 202 (] 1174 2653 000 63 12 1180 2131 230 151 33
1161 5161 0CO 221 1 1174 2654 000 63 15 1180 2131 260 151 23
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Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.
1882 2732 001 204 22 1983 1120 001 76 16 1983 1501 OCO 97 21~29
207 22 1983 1211 000 80 1 1983 1501 110 97 21

1882 2813 000 202 1.2 1983 1212 000 80 25 1983 1501 120 97 25
1982 2813 110 202 2 1983 1213 001 82 1 1983 1501 130 97 22
1982 2816 000 203 21 1983 1214 001 82 4 1983 1501 140 97 26
1982 2816 001 203 21 1983 1215 001 86 5 1983 1501 150 97 27
1982 2821 000 187 8 1983 1215 002 86 5 1983 1501 170 97 28
197 4~15 1983 1216 002 86 7 1983 1503 000 97 28

1982 2821 110 197 7 1983 1216 003 86 7 1983 1506 000 97 21
1982 2821 120 197 4 1983 1217 000 86 9 1983 1507 000 97 22
1982 2821 130 197 5 1983 1218 001 83 1 1983 1711 0C1 134 8
982 2821 140 197 6 1983 1219 000 83 17 1983 1712 0OC1 134 4
982 2821 150 197 8 84 17 1883 1713 0C2 134 1
982 2821 190 197 15 1983 1221 0C1 78 2 1983 1713 0C3 134 1
982 2822 000 197 16~24 1983 1222 001 88 2 1983 1714 0C1 132 1
982 2822 110 197 20 1983 1223 00t 88 6 1983 1716 0C2 130 23
982 2822 120 197 16 1983 1229 001 88 10 1983 1717 0CO 134 14
982 2822 130 197 19 89 10 1983 1718 000 132 7
982 2822 140 197 17 1983 1233 001 88 18 1983 1721 0CO 133 14
982 2823 0T2 187 13 1983 1245 0CO 78 12 1983 1721 OC1 133 14
191 13 1983 1245 0C1 78 12 1983 1724 002 135 20
982 2824 000 199 1~4 1983 1266 0CO 78 2a 1983 1729 0C1 135 14a
982 2826 000 202 3.4 1983 1267 000 80 25a 1983 1733 000 133 15
982 2826 110 202 3 1983 1268 000 84 1 1983 1734 000 131 25
982 2826 120 202 4 1983 1269 002 84 2 1983 1734 001 130 25
982 2828 000 187 12 92 1~22 1983 1738 000 135 20
A 197 16~25 1983 1269 110 92 1 135 20
,2 2831 000 199 14~16 1983 1269 120 92 2 135 20
982 2832 000 200 18~20 1983 1269 130 92 3 135 20
982 2836 001 202 14 1983 1269 131 92 3 135 20
982 2884 000 188 28 1983 1269 150 92 5 135 20
192 28 1983 1269 160 92 6 135 20

195 28 1983 1269 170 92 7 135 20

982 2885 0CO 188 27 1983 1269 180 92 8 1983 1741 0C1 134 8
192 27 1983 1269 190 92 9 1983 1742 OC1 135 16

195 27 1983 1269 211 92 10 1983 1811 002 139 16

982 4042 130 126 3 1983 1269 212 92 10 1983 1812 0C3 139 18
982 4043 0G0 123 7.8 1983 1269 221 92 11 1983 1813 0C2 139 17
982 4043 110 123 7 1983 1269 222 92 11 1983 1813 0C3 139 17
982 4043 120 123 8 1983 1269 230 92 12 1983 1814 0C4 137 1a
982 4048 0GO 123 7 1983 1269 250 92 14 1983 1816 000 139 19
982 4049 0GO 123 8 1983 1269 260 92 15 1983 1817 OC1 140 27
982 5012 OC1 222 2 1983 1269 261 92 15 1983 1818 002 140 28
982 5013 000 222 20 1983 1269 271 92 16 1983 1819 000 139 15
382 5014 000 222 21 1983 1269 281 92 17 1983 1821 0CO 138 21
982 5015 001 222 22 1983 1269 290 92 18 1983 1821 OC1 139 21
982 5016 000 222 23 1983 1269 310 92 19 1983 1822 002 140 22
982 5021 000 222 26 1983 1269 321 92 20 1983 1826 000 140 26
982 5040 0CO 221 1~3 1983 1269 330 92 21 1983 1827 000 139 1
982 5201 000 189 31~33 1983 1269 350 92 22 1983 1851 000 137 2
192 31~33 1983 1269 360 92 23 1983 1911 0CO 99 1

194 12~14 1983 1271 000 88 19 1983 1912 0CO 99 11

982 5202 000 189 31 1983 1272 000 88 5 1983 2021 o1 108 7.8
192 31 91 25 115 7.8

194 12 1983 1273 001 84 5 1983 2023 0CO 115 14

197 26~36 1983 1274 002 78 5a 1983 2023 OCt 108 19

79 5203 000 198 26 1983 1276 001 90 22 115 14
2 5301 0K1 2221 4 91 22 1983 2024 0CO 115 16
983 0218 001 127 6 1983 1276 002 90 22 1983 2024 0OC1 108 21
983 1101 001 76 15,16 91 22 115 16
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Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.
1984 0113 0CO 53 10 1984 0519 220 60 6 160 30
1984 0113 0C1 52 10 1984 0519 230 60 4 1984 2421 0CO 157 8
52 10 1984 0521 ANO 60 17 159 7
1884 0113 0C2 52 10 1984 1011 0CO 76 1 1984 2427 0CO 160 36
52 10 1984 1011 0C1 76 1 225 16
1984 0114 0CO 53 10 1984 1221 000 80 14 1984 2428 0CO 163 19
1984 0114 OC1 53 10 1984 1222 000 80 18 228 6
53 10 1984 1223 000 80 20° 1984 2429 000 163 29
1984 0115 000 53 13,14 1984 1224 000 80 21 1984 2432 001 225 13
1984 0115 001 53 13,14 1984 1225 000 30 12 1984 2432 0C1 163 18
1984 0115 110 53 13 91 12 1984 2435 0CO 163 2
1984 0116 000 53 16 1984 1226 0CO 78 12a 1984 2436 0CO 163 1
53 16 1984 1227 000 78 19 1984 2441 0CO 162 13
1884 0117 000 54 19 1884 1231 000 84 1a 1984 2511 0CO 168 2a
1984 0118 000 53 16 1984 1241 000 87 14 174 1a
1984 0151 0CO 52 10 1984 1242 000 89 3 178 1a
1984 0152 0CO 53 10 1984 1243 000 89 6 1984 2512 0C1 165 1a
1984 0153 0CO 53 10 1984 1246 000 91 19 1984 2514 0CO 168 1a
1984 0153 0OC1 53 10 1984 1248 000 87 15 1984 2514 0C2 168 1a
1984 0153 0C2 53 10 1984 1266 0CO 79 22 1984 2515 0C1 168 2a
1984 0154 000 53 16 1984 1716 0CO 132 2 174 2a
1984 0155 0CO 54 20 1984 2001 0CO 1M1 156~28 179 2a
1984 0212 000 128 13 118 15~28 1984 2515 0C2 168 2a
1984 0213 000 127 1 1984 2011 0CO 115 1 1984 2515 0C2 174 2a
1984 0213 001 127 1 1984 2011 OC2 115 1 179 2a
1984 0215 0TO 129 1 1984 2012 0CO 12 29~34 1984 2516 OC1 169 243
~77%4 0215 AL1 129 1 119 29~34 1984 2516 0C2 169 24
4 0216 000 129 6 1984 2013 0CO 107 27~32 1984 2517 0CO 172 2
1984 0217 001 127 5 114 37~42 1984 2518 0CO 172 1
1984 0217 002 127 5 1984 2015 0CO 101 21 1984 2518 0OC1 172 1
1984 0219 001 127 1 116 24 183 26
1984 0251 000 127 1 1984 2051 0C1 108 1 1984 2519 0CO 168 2
1884 0251 001 127 1 1984 2051 0C2 108 1 174 2
1984 0253 000 127 5 1984 2052 0CO 115 . 1 179 2
1984 0302 0KO 56 1~5 1984 2052 0C1 115 1 1984 2519 0OC1 168 2
1384 0302 OK1 56 1~5 1984 2052 0C2 115 1 174 2
1984 0303 0K1 56 10~14 1984 2053 0CO 108 1 178 2
1984 0311 0KO 56 1 1884 2053 0OC1 108 1 1984 2521 0CO 175 26
1984 0311 OK1 56 1 1984 2053 0C2 108 1 1984 2521 OC!1 175 26
1984 0312 0K1 56 10 1984 2054 OC1 101 21 1984 2522 0CO 172 1
1984 0313 0KO 56 15 109 24 177 19
1984 0411 000 57 1~5 1984 2071 000 108 10 182 19
1984 0412 0CO 57 12 118 10 1984 2522 0C1 172 I
1984 0412 0C1 57 12 1984 2111 OC1 100 15a 177 19
1984 0413 0CO 57 IR 1984 2111 0C3 100 153 182 19
1984 0414 000 58 24 1984 2112 0CO 106 10~15 1984 2523 0CO 177 1
1984 0451 0CO 57 12 1984 2113 001 105 29a 182 1
1984 0511 000 59 19 1984 2114 0CO 106 17 1984 2524 0CH 180 24
59 1~8 1984 2115 0CO 105 36 1984 2526 0CO 165 2
1984 0513 000 59 19 1984 2116 0CO 108 35 174 1
59 19a 1984 2151 0C1 100 15 179 1
984 0514 000 59 19a 1984 2151 0C2 100 15 1984 2527 0CO 168 1
1984 0516 000 60 12 1984 2152 0CO 100 16a 1984 2613 0GO 61 1
1984 0517 ANO 60 16 1984 2152 OC1 100 15a 1984 2613 0G1 61 1
984 0518 ANO 60 14 1984 2152 0C2 100 15a 1984 2613 AL2 61 1
984 0519 001 60 1~9 1984 2153 0CO 100 15 1984 2614 0GO 63 8
A4 0519 160 60 2 1984 2153 OC1 100 15 1984 2614 OT1 63 8
. 0519 170 60 7 1984 2415 000 161 10 1984 2615 0GO 63 9
984 0519 180 60 5,6 1984 2416 000 162 34 1884 2615 0G1 63 9
984 0519 190 60 3 1984 2419 000 158 32 1984 2616 OTO 64 1
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Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.
1984 3913 100 75 9 1994 2727 000 204 14 173 19
1984 3913 200 75 9a 205 14 175 24
1884 3913 300 75 9b 207 14 177 9
1984 5010 0CO 222 1~25 208 14 181 27
1984 5011 0CO 222 1 1994 2729 000 204 16 181 30
1984 5012 0CO 222 1a 205 16 181 30
1984 5013 0CO 222 24 207 16 182 9
1984 5014 000 222 25 209 16 183 30
1984 5020 0CO 222 ta~25 1994 2731 000 208 32 1996 0061 130 59 7
1984 6200 0OC1 225 1~22 210 32 1996 0061 140 58 14~17
1984 6201 0CO 225 1 1894 2734 000 204 18 1996 0061 150 59 14
1984 6201 OC2 225 1 205 18 1996 0061 160 59 15
1984 6313 000 75 9~9b 207 18 1996 0061 170 59 16
1984 8011 000 226 3 208 18 1996 0061 180 59 17
1984 9012 000 226 1 1994 2736 000 204 19 1996 2353 000 168 3
1984 8014 000 226 11 205 19 174 3
1984 8015 000 226 12 207 19 179 3
1985 2411 000 163 1" 209 19 184 7
1985 2415 0CO 224 21 1994 2738 000 204 10 1996 2353 170 184 9
1985 2917 000 203 21a 205 10 1996 2353 180 184 8.9
1985 2817 001 203 21a 207 10 1996 2404 000 163 17
1985 2918 000 203 26~28 208 10 1996 2405 000 163 15
1985 3001 000 214 21~24 1994 2744 000 204 11 2740 3214 200 52 7
1985 3011 000 214 24 1994 2744 000 205 1 2740 3214 200 100 7
1985 3012 000 214 22 207 " 104 14
&285 3013 000 214 23 208 11 2750 2473 0CO 157 12
735 3014 000 215 5 1994 2778 000 207 10 159 1
.35 3015 000 215 9 209 10 2761 3733 000 76 12
1986 2711 000 208 23 1994 2781 000 207 16 2772 4043 000 129 2
210 23 209 16b 2783 3013 000 130 6

1986 2712 000 204 17 1994 2783 000 207 13 2793 5099 100 129 9
205 16 209 13 2793 7069 000 206 KR

207 17 1994 2784 000 207 18 211 48

209 17 209 18 2984 2743 000 205 29

1986 2738 000 204 15 1994 2785 000 207 19 3610 0104 000 222 3
205 15 210 19 3610 5725 100 129 4

207 15 1994 2795 000 206 37 157 16

208 15 211 47 159 15

1986 2738 001 204 15 1994 2796 000 210 42 3680 1223 000 136 32
205 15 1994 2913 000 190 42 3704 0834 000 57 13

207 15 192 34 3733 0784 000 61 8

208 15 185 31 3783 0053 000 74 8

1987 2753 000 75 20 1984 2915 ANO 198 32 64309-15300 212 1
206 35 1994 2935 000 191 12 64353-91213 144 12

211 48 196 38 67200-06300 140 30

1990 2656 000 217 14 1994 3114 000 217 6 6720011204 214 27
1994 0104 110 53 13 1994 3213 000 126 7 67200-12300 217 4
1994 0412 000 57 14 1994 3214 0GO 126 8 214 28
1984 0517 000 60 11 1994 3273 000 126 2~4 216 3
1994 2721 000 204 27 1994 3274 000 126 2~4 67200-21900 212 2
205 27 1994 3275 000 126 7.8 67200-25500 137 12

208 29 1994 3318 000 121 14 67200-31100 11 3

210 29 1994 3351 000 126 11~13 18 3

225 12 1994 3352 000 126 11~13 67303-02313 53 14

1994 2724 000 204 13 1995 2379 140 185 5 58 21
s 205 13 1995 2379 190 185 12 67326-02402 82 16
oo 207 13 1995 2382 000 170 27 67341-01101 108 5
209 13 ’ 170 30 115 5

1994 2725 000 206 32 170 30 67354-00201 113 20
210 39 172 6 67354-00301 11 4
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Parts No. Page Key No. Parts No. Page Key No. Parts No. Page Key No.
68226-03600 81 31 69501-07048 57 16 69553-06425 148 12
68226-03700 81 32 69501-07055 59 21 69553-06430 148 7~9
68275-02800 165 13 60 13 69553-06431 148 7

168 10 6950107065 59 20 69553-06433 148 9
174 10 60 15 148 9
179 10 69502-00800 55 3 69553-06439 151 18
68275-02900 172 10 55 9 151 19
177 18 56 3 6956 1-00021 213 1~4
182 18 56 9 63561-06001 213 1
68275-60502 170 31 56 12 69561-06101 213 2
172 5 56 18 69561-06300 213 3
175 23 69502-00900 5% 4 69561-06301 213 3
177 8 56 4 69561-06701 218 24
181 31 56 13 69572-16100 152 3
182 8 69502-01000 55 5 69573-16012 164 11
38401-01412 57 4 56 5 69573-16013 164 12
68401-01700 57 15 56 14 69573-16014 164 13
68401-02101 57 7~9 69504-062C0 188 27 69573-16016 164 10
18401-02112 57 7 192 27 69573-16017 164 14
i8446-70200 221 5 195 27 69573-16018 164 14
98453-60524 151 11 69504-17200 202 8.9 69573-16019 164 14
68453-60525 150 7 69508-06113 59 4 69573-16020 164 14
18453-60526 150 8 69508-06115 59 5 69573-16021 164 14
18453-60527 150 9 69508-06116 59 6 69573-160C1 164 9
J8453-60531 151 22~25 69509-16000 68 16
6/!_3.5\53—60532 151 22 69 13
~ 3-60544 149 29 69517-06201 69 12
43-60545 151 30 69526-01000 80 15
©8453-60546 151 31 69526-01100 80 16
68453-60547 151 28 69528-06200 130 16
38453-60550 151 26 69528-06400 130 19
i8453-60553 151 21 69528-07600 130 12
88461-01300 214 21 69541-063C0O 110 10
68461-01901 215 8 113 8
18461-020C0 215 9 117 10
i8461-02101 215 10 69541-06400 110 9
¢8461-02200 215 12 113 7
68461-118C0O 215 5 117 9
18475-10900 166 17 69541-068C0 110 3
168 9 113 1
174 9 117 3
179 9 69542-63301 106 8
i8476-010C1 161 11 6954264700 104 5
18476-02300 161 5 69542-65100 104 23
©8600-83700 111 11 69546-060G0O 120 8
118 11 121 B
9401-00812 57 2 69552-06500 94 18
9426-80600 88 4 135 21
91 24 69553-06413 148 2
69436-80205 125 7 6955306414 148 3
9446-~80300 122 8 69553-06415 148 4
9446-80500 123 1.2 69553-06416 148 5
09446-80511 123 1 149 25
69474-80200 154 30 69553-06417 148 20~22
9501-06300 57 14 69553-06418 148 21
95\01—06400 57 15 69553-06420 148 23~27
“M-06512 57 4 6955306421 149 27
v ,1-06612 57 8 69553-06422 148 24
9501-06613 57 9 69553-06423 148 23
9501-07045 57 16 69553-06424 148 10~12
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41 STEERING LINKAGE SYSTEM

2-WHEEL DRIVE
GENERAL
The Satoh Beaver (Model S-370 & S-370D) steering

system is the type that is most widely used for the
farm tractors.

The front axle is a center pivot type and provided
with a full swinging angle, permitting full-face con-
tact even with a rough ground. King pin is the
Lumoan type which allows greater ground clearance
and stable steering.

The steering gear is a worm and sector type which
offers simple construction and accurate steering.

CONSTRUCTION

The Ackerman Jant steering linkage is employed so
that the front wheels can be swung concentrically.

The steering gear has simple construciton consisting
of a worm and sector gear. The optimum gear ratio
permits the most comfortable steering.

The torque applied to the steering wheel is carried
to the worm shaft integrated with the worm gear
and then to the worm gear integrated with the
sector shaft, thus causing the front wheels to turn
to right or left.

The pitman arm is connected to the end of the
sector shaft, and as the sector shaft turns, the end
of the pitman arm moves describing an arc.

The drag link attached to the end of the pitman
arm moves back and forth with the movements of
the pitman arm, and the steering lever pivots on
the king pin. This causes the front wheels to swing,
thus steering the tractor.

The steering system consists of the steering gear
box incorporating a worm gear and a sector gear,
drag links, steering levers, tie rods, front axle, king
pins and front wheels.
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DISAMMEMBLING THE STEERING SYSTEM

Front Wheel Hub Disassembly

1. Loosen the front wheel mounting bolt lock
nuts, and lightly loosen the three front wheel
mounting bolts.

4, Remove the front wheel hub using the gear
puller, and remove the oil seal.

5. Remove the ball bearing from the front wheel
hub.

King Pin Disassembly

1. Remove the cotter pin locking the castle nut
on each end of the tie rod, loosen the castle
nut, and remove the tie rod.

2. Loosen the knuckle arm bolt, and remove the
knuckle arm while taking care so that the king
pin does not fall.

Remove the drag link from the knuckle arm,
as required.

3. By tapping the top end of the king pin, puli
out the king pin.

4. Remove the right hand castle nut, and remove
the king pin.

For the right side king pin, remove the castle
nut and the king pin.

2. Jack up the front axle, loosen the front wheel

mounting bolts, and remove the front wheels. Front Axie Removal

3. Remove the front wheel hub cap, straighten 1. Pull out the cotter pin from the center pin
the tab of the lock washer, and remove the nut, and remove the castle nut.
sleeve nut.
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2.

Support the front axle, pull out the center pin,
and remove the front axle.

DISASSEMBLING THE STEERING GEAR BOX

Steering Gear Box Removal

1.

g

w

Release the hook on the right side of the
bonnet, and open the bonnet.

Remove the battery cables from the terminals,
and remove the battery.

Disconnect the fuel pipe from the fuel filter,
and take the necessary step so that fuel does
not ieak out. Disconnect the fuel return pipe

from the fuel pipe.

Throttle Lever Removal

1.

Remove the steering wheel cap, loosen the
steering wheel nut, and remove the steering
wheel.

Disconnect the lead wires at connectors and
terminals.

Loosen the three bolts securing the instru-
ment panel, and remove the instrument panel.

Remove the fuel tank, and remove the fuel

tank base.
Loosen the steering gear box bolts, and remove

the steering gear box from the clutch housing. -
— _ 0"
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Disassembling the Steering Gear Box

1. Remove the steering column from the steering
gear box, and remove the warm shaft.
Note:
There is a shim for clearance adjustment bet-
ween the steering gear box and steering col-
umn,
Take special care not to lose it.
2. Remove the pitman arm from the sector shaft.
3. Remove the cover from the steering gear box,
and remove the sector shaft.
Note:
There is a collar, thrust liner, O-ring. Take
special care not to lose them.

INSPECTION

Wash all the disassembled parts with cleaning oil
and blow them dry with compressed air. Check for
excessive wear or damage.
Replace with new one if defective or excessively
worn.

1. Grease nipple and grease passage for clogging

2. Tire setting tap for damage.

3. Smooth rotation of ball bearing

Center Pin outside diameter:

. —0.065
0.866 inch (22mm_0.095)

Front axle center pin hole diameter:

: -0
0.866 inch (22mm+0.052)

King Pin outside diameter:

; -0.020
0.98 inch (25mm— 4 120)

King Pin bushing inside diameter:

; -0.020
0.984 inch (25mm__0.035)

Measure the shaft outside diameter and bushing
inside diameter. If measurements exceed the above
limits, replacement of parts is necessary.

Install the king pin bushing, and measure the inside
diameter. |f the measurement is smaller than
specified above, correct the diameter using a reamer
very carefully.

After this operation, thoroughly clean the metak
dust.

Always use new O-rings and oil seals.

ASSEMBLY

Apply oil or grease to contact surfaces of moving
parts, and assemble them carefully so that they
maintain the specified dimensions.

1. Assembling the Front Wheel Hub

1.

Install the washer to the king pin. Install the
grease-coated oil seal.

Install two circlips to the front wheel hub,
and insert the ball bearing into the hub.

Install the front wheel hub to the king pin,
pack with Alvania grease, and insert the ball
bearing into the hub.

Install the lock washer, and tighten the sleeve
nut.
Front wheel hub starting torque:

10.1 — 11.6 ft-Ib (0.4 — 0.6 kg.m)
After tightening the nut with starting torque,
make sure that the front wheel hub rotates
smoothly, and lock with the lock washer.
Apply a bond to the cap, and install it to the
front wheel hub.

2. Assembling the Front Axle

1.

Clean the center pin hole in the fornt axle and
holes in the chassis, and install the front axle
to the chassis with the longer boss facing for-
ward.
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Push the greased center pin to the rear, and
tighten the castle nut to specification. Then
back it off 1/4 ~ 1/3 turn so that the cotter
pin holes can be aligned.

Tightening torque: 108 — 123 ft-lb
(15.0 — 17kg.m)

3. Assembling the King Pin

Before installing the front axle to the chassis, insert

the bushing into the king pin.

1.

Oil the king pin sparingly, and push the
bushing into the king pin. Install the grease-
coated O-ring.

Install the thrust bearing, and apply a liberal
amount of grease to it, and install the king pin
to the front axle.

N

Lock with the cotter pin.
Make sure the front axle swings smoothly
without end play.

Insert the greased oil seal into the king pin,
while taking care so that the king pin does
not slip off.

Install the washer, and align the knuckle arm
bold hole with the cut on the king pin, and
tighten the bolt.

Tightening torque: 15.2 — 21.7 ft-lb
(2.1 — 3.0 kg-m)
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5.

0.02 in (0.5mm)

0.02 in (0.5mm) or less
\

Make sure the gap between the knuckle arm
lower side and the washer is 0.02 inch (0.5mm)
or less.
Install the washer to the right hand king pin,
tighten the castle nut, and lock with the
cotter pin.

Tightening torque: 32.6 — 39.7 ft-Ib

(4.5 — 5.5kg.m)

Make sure the king pin operates smoothly,
and grease it as required.

4. Assembling the Steering Gear Box

1.

2.

Push the two ball bearings into the worm
shaft.
Install the steering column, and make an
adjustment using a shim so that warm shaft
end play is 0 — 0.079 inch (0 — 0.2mm).
Worm shaft end play: 0 — 0.079 inch
(0 — 0.2mm)

Adjusting shim

1135-2120-000: 0.0039 inch (0.1mm)

1135-2121-000: 0.0079 inch {0.2mm)
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5. Incorporate the sector shaft in the steering
gear box, install the collar and cover, and ad-
just the play of sector shaft end to 0.004 inch
(0.?mm) by inserting shims into the A and B
portions.

Adjusting shim
*1135-2109-000: 0.004 inch (0.1mm)
1135-2112-200: 0.004 inch (0.1mm)
*1135-2110-000: 0.008 inch (0.2mm)
1135-2111-000: 0.008 inch (0.2mm)
*1135-2112-100: 0.012 inch (0.3mm)
1135-2111-000: 0.016 inch {0.4mm)
The shim marked * should be used at the B
portion.
Select the proper shims for end play of the
worm shaft and sector shaft, and proceed as
follows:

6. Install the greased O-ring to the sector shaft,
install the adjustment shims and collar, and
install the cover with the gasket.

Tightening torque: 14.4 — 18.1 ft-lb
(2.0 — 2.5 kg.m)

7. Place the worm wheel in the case so it faces
upward, push the worm shaft (to which the
bearing is already installed), and engage the
worm wheel with the worm gear.

8. lInstall the collar, shim, and install the steering
column, together with the gasket, in the gear
box.

Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg.m)

9. Align the punch mark on the sector shaft with
the punch mark on the pitman arm, and
install the pitman arm.

Tightening torque: 46.9 — 57.8 ft-Ib
(6.5 — 8.0 kg.m)

Note:
The pitman arm used in some models is shaped
as illustrated, but it can be installed in the
similar way.

Pitman arm

10. Install the steering gear box assembly to the
clutch housing, while watching the dowel pin
position.

Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg-m)

11. The fuel tank base, fuel tank, battery, instru-
ment panel, steering wheel, etc. should be
installed in the reverse order to the removal.

4-WHEEL DRIVE

GENERAL

A 4-wheel drive tractor is capable of easily operating
and moving around in places such as marshy land,
slippery fields, hilly areas, etc., where an ordinary
2-wheel drive tractor would have difficulty. In the
case of a 4-wheel dirve tractor, the force applied to
the treads of the wheels is more widely distributed
than with a 2-wheel drive tractor since all the tires
of the tractor work as traction wheels. Consequent-
ly the traction of the tractor is condiderably
increased due to less slippage. The efficiency of the



49 STEERING LINKAGE SYSTEM

The knuckle unit has two functions: one is to drive
the fornt tires and the other is to steer them. The
spherical portion of the king pin case is hard
chrome plated to protect the knuckle from being
damaged by protecting the seal form damage due

DISASSEMBLING THE 4-WHEEL DRIVE
STEERING SYSTEM

Front Axle

1. When disassembling the knuckle assembly
only, it is unnecessary to remove the universal
joint and differential.

2. This manual describes the general procedure
for disassembly and assembly of the 4-wheel
drive system. Take the proper disassembling
procedure depending on the trouble.

Removing the Universal Joint

1. Loosen the universal joint cover, tightening
bolts, and remove the universal ioint cover.

/__‘_,A—'

Rl !

to rust on the spherical portion and muddy water
from entering due to a damaged seal, etc.

The steering operation is made easy by reducing
the frictional resistance between the spherical
portion and seal by this chrome plating.

2. Remove the universal joint flange york and
flange assembly bolt, and remove the universal
joint,

3. Remove the cotter pins from the castle nuts
on the drag link and tie rod, loosen the castle
nut, and remove the drag link and tie rod.

Removing the Knuckle Assembly

1. Jack up the front axle, and remove the front
wheel.

2. Loosen the bolt securing the axle housing and
knuckle assembly, and remove the knuckle

assembly,
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A long shaft is held to the knuckle assembly _
at one end. When removing the shaft, hold it -
carefully until it is completely pull out.

Removing the Axle Housing

1. Remove the center pin grease nipple, and
loosen the two bolts securing the center pin
to the chassis.

Pull out the center pin, and remove the axle
housing from the chassis.

2. Loosen the king pin bolt on both upper and
lower parts of the knuckle arm, and remove
the key plate.

Iinsert a screwdriver into the key plate, and
pull out the king pin gently, and remove the
king pin case and final gear case.

Note:
There is a shim on the top of the king pin case
and in the final gear case.

Note: There is a shim between the chassis and 3

. Remove the oil seal from the king pin case
axle housing.

(the oil seal can not be reused), and remove
the circlip on the king pin case side. Pull out
the shaft with the ball bearing installed.
1. Loosen the oil seal retainer plate holding bolt 4. Remove the circlip from the shaft, and remove
on the spherical part, and remove the oil seal the ball bearing.
felt and oil seal.

Disassembling the Knuckle Assembly

Disassembling the Final Gear Case
1. Loosen the bolt securing the final gear case
(B), and remove the final gear case (B) from
the final gear case (A).
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Remove the ball bearing from the final gear
case, and remove the circlip. Remove the gear,
and by tapping the shaft, remove the yoke
assembly from the final gear case.

Note:
The yoke must be replaced as an assembly.

Remove the circlip from the wheel shaft, and
by tapping the shaft, remove it from the final
gear case (B).

Remove the ball bearing and oil seal.

Disassembling the Axle Housing and Differential
Gear Assembly

Normaly it is unnecessary to disassemble the axle
housing and differential gear assembly. In principle,
replacement of a single component is impossible.
In case that disassembly is required, proceed as
follows:

1.

Loosen the differential gear assembly mount-
ing nut, and remove the differential gear
assembly from the axle housing.

¢ '1’ A
-"

2.

3.

Loosen the bearing holder bolt, and remove
the differential gear.

Remove the ball bearing from the differential
case assembly, loosen the ring gear bolt, and
remove the ring gear.

Pull out the pin locking the center pin, and
puil out the center pin, and remove the pinion
gear and side gear as well as thrust washer.

Disassembling the Pinion Gear

1. Loosen the self-lock nut, and pull out the
pinion shaft while taking care so that the shim
or spacer does not drop.

2. Remove the flange assembly, and remove the
oil seal from the flange assembly.

INSPECTION

1. Check the spherical part of the king pin case
for scratches or rust.

2. Check the oil seal retainer plate, and if exces-
sively deformed, replace.

3. Check the oil seal felt, and if deformed or
damaged, replace.

4. Check the oil seal, and if deformed or damaged,
replace.

5. If the king pin O-ring is damaged, replace.

6. Check the smooth rotation of each bearing,
and if not, replace.

7. Check the oil seals, and if any one is damaged,
though slightly, replace with a new one.

8. Check shafts, gear and joints for damage or
wear, and correct or replace as required.

ASSEMBLY

1. Always use new O-rings and oil seals.

2. Thoroughly wash all parts, and apply oil or
grease to moving parts. Assemble them in the
correct manner.

3. Using special tools, measure the pinion shaft

cone center and pre-load correctly.

Assembling the Differential Gear

1.

Install the thrust washer and side gear in the

differential case, and set the pinion gear and

thrust washer with the center pin, and

measure the backlash between the side gear

and pinion gear.

Backlash: 0.001 — 0.006 inch (0.05 — 0.15mm)



STEERING LINKAGE SYSTEM 4-12

Backlash adjustment should be made by
changing the thickness of thrust washer instai-
led, together with the side gear.
Thickness of thrust washer:
0.035 inch (0.9mm)
0.04 inch (1.0mm)
0.043 inch (1.1mm)
0.047 inch (1.2mm)
0.051 inch (1.3mm)
When the backlash is correctly adjusted, lock
the center pin with the lock pin, and further

\

B Qil seal

clinch the lock pin with the center punch.
Install the ring gear to the differential case,
and tighten it with the mounting bolt.

Tightening torque: 21.7 — 28.8 ft-lb

(3 —4kg-m)

Install the taper roiler bearing collar and taper
roller bearing to the pinion shaft, in that order
and install the pinion shaft in the pinion gear
case. Adjust the cone center to 1.634 inch
(41.5 £ 0.03mm) using a shim or shims of A
portion.

Shime thickness: 0.002 inch (0.05mm)
Nut 0.017 inch (0.07mm)
/ 0.004 inch (0.10mm)
0.008 inch {0.20mm)
0.012 inch (0.30mm)

Diff. case

%

Thrust washer 1.634 inch
(41.5 £ 0.03mm)

After adjusting the cone center to 1.634 inch
(41.5£0.03mm), install the pinion shaft to
the pinion shaft case, and install the flange.
Tighten the self-lock nut to 72.2 — 86.7 ft-lb
(10 — 12 kg-m) and adjust the pinion shaft
pre-load to 21.7 — 43.3 ft-lb (3 — 6 kg-m)
using the shim of the B portion.

Install the differential gear to the pinion case,
and adjust the backlash between the ring gear

Center pin

I Pinion case

0.02 inch {0.50mm)

Thickness of shim

0.0669 inch (1.70mm)
0.0681 inch (1.73mm)
0.0693 inch (1.76mm)
0.0705 inch (1.79mm)
0.0717 inch (1.82mm)
0.0728 inch (1.85mm)

0.0740 inch {1.88mm)
0.0752 inch (1.91mm)
0.0764 inch (1.94mm)
0.0776 inch (1.97mm)
0.0787 inch (2.00mm)

and pinion gear to 0.004 — 0.006 inch (0.10
— 0.15mm) using the shim of the C portion.

Back lash: 0.004 — 0.006 inch

(0.10 — 0.15mm)

Thickness of shim: 0.002 inch {0.05mm)

0.0028 inch (0.07mm)
0,004 inch {0.10mm)
0.012 inch {0.30mm)

0.02 inch (0.50mm)
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6.

Install the bearing metal, and tighten the bolts
evenly. Make sure that the differential gear
turns smoothly.
Tightening torque: 10.8 — 14.4 ft-Ib

(1.5 — 2 kg-m)
Apply a sealing compound to the axle housing,
and install the pinion gear case.

adjust the clearance between the chassis and
axle housing to 0 — 0.0077 inch (0 — 0.2mm)
using a shim, and lock with the center pin.
Tightenign torque: 43.3 — 50.6 ft-Ib
(6.0 — 7.0 kg-m)
Install the grease nipple to the center pin.

7. Make sure that the axle housing swings lightly.

Tightening torque: 8.67 —12.3 ft-lb
(1.2 — 1.7 kg-m)
Install the axle housing to the chassis, and

Assembling the Knuckle Assembly

1.

Push the ball bearing into the differential
shaft so that the sealed surface faces inward,
set with the circlip, and install the king pin
case.

Ball bearing

2. Apply grease to the oil seal, and install the

king pin case.

King pin case

- g

Shaft
Oil seal

Assembling the Final Gear Case

1.

Install the oil seal to the final gear case (B),

and apply grease.
install the wheel axle, and install the ball

bearing, gear, and ball bearing, in that order.

Set with circlips.

Note: The chamfered side must face the oil
seal.

Final gear case (A)

.Final gear case (B)

-Wheel shaft

Oil seal

i

Circlip
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Shim

/

0.01 inch
{0.25mm) °' less

Final gear case (A)

(

M Thickness of shim

1119-0682-000: 0.177 inch (4.5mm)
1119-0682-100: 0.187 inch (4.75mm)
H J 1119-0682-200: 0.20 inch (5.0mm)
King pin case 1119-0682-300: 0.207 inch (5.25mm)
J 1119-0682-400: 0.217 inch (5.5mm)

Thrust bearing

3. Install the thrust bearing in the king pin hole 4. Adjust the clearance between the final gear
on the bottom (inside) of the final gear case case and king pin case to 0.01 inch (0.25mm)
(A) paying attention to the direction of the or less using a shim.

thrust bearing, as illustrated.

Key plate
King pin !
\ Yoke Ass'y
' /

| Final gear case (A)
Shim '

Final gear case (B)

I jC_ : _—‘f' —
. . 5%; Wheel shaft
-1
\

King pin case

e § =
King pin - . , __B
Key plate Thrust bearing

*Next, set the king pin case and final gear
case with the king pin.
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5. Set the yoke assembly to the splined portion

6.
7.
9.
10.
11.

of the differential shaft in the king pin case,
and pack the yoke with 0.44 lbs (200 g) of
grease.

Install the greased O-ring to the king pin.
Install the shim (selected previously) into the
hole on top of the final gear case. Install the
king pin case and final gear case (A) while
keeping the shim in its position with the king
pin. Insert the ends of the yoke into the gear
case (A) correctly.

Insert the key plate into each king pin, and

lock with the bolt.
Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg-m)

Note:
The king pin on the top of the left side final
case is longer than the three other king pins
since the steering lever is attached to it.

Push the ball bearing into the final gear case
so that oil seal is on the inner side, and install
the gear with the chamfered side on the inner
side, and set with the circlip.

Final gear case (A)

Bolt

«
Final gear case (B)
| @ O
7 i)
\
é Wheel shaft
yE
Circlip Dowel

Apply a sealing compound to the matching
surfaces of the final gear cases (A) and (B),
install the gasket, and install the final gear
case (B) together with the dowel pin.
Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg-m)
Install the oil seal and oil seal felt (which is
oiled) to the spherical part, hold them down
with the oil seal retainer, and tighten the bolt.
Tightening torque: 3.61 — 5.06 ft-lb
(0.5 — 0.7 kg-m)
Install the steering lever to top of the left side
final gear case, and install the key plate, then
tighten the bolt.
Tightening torque: 18.1 — 21.7 ft-lb
(2.5 — 3.0 kg-m)
Make sure that the king pin case lightly moves
and also the differential shaft turns lightly.

12.

Install both right and left knuckle assemblies
to the axie housing assembly.
Tightening torque:
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Front tire (ES tire)

Tiresizeand ply rating . .. ..o i e 18 x 700-8
L (=3 o - 2 -1 o« 1 Pillow Dia
B T3 o =V - 14.22 ib/in? (1.0 kg/em?)
OUtSIde diameTr. o o v vttt et e e 17.99 in (457mm)
TR WItR . . e e e 6.69 in. (170mm)

Loaded radits . . . oo v v e e e e 451.5 Ib (2-5 kg)
Type ofvalve. . . i e e e e e TR-413
1T o' S 5,50 x 8
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SPECIFICATIONS

Steering (2-wheel)

Steering syStem . .. ... i Ackerman Jant Method
AXle Center .. ... Center pivot type
King pin type ..o Rumoin
Steering gear boX. . . ...t Worm sector type
Tread adjustment . ...... ...t With set in adverse
Axle center swingangle. .. ...ttt 8°
Kingpinangle.. ... ... 8°
Chamber . ... .. 2.5°
BBl . o e 3°
T0B-in 0.24 in. (6mm)
Steering angle
2-wheel .. Inside 5°5°, outside 42.5°
AowWheel. .. ..o 44° =5,
Gear Fatio . ...ttt 1/15
Steeringwheelsize ................0 14.96 in. (380mm)
Turning radius
2-wheel (withbrake) ......... ... ..o uuuueeniin 66.93 in. (1700mm)
(withoutbrake)................oouuuue . 78.74 in. (2000mm)
4-wheel (withbrake) ........ ... 00 0uunennin i, 78.74 in. (2000mm)
(withoutbrake)..... ..., 98.42 in. (2500mm)

Front tire (2-wheel)

Tiresizeand ply rating . .. .o ouvu et 400-9, 2 ply

Tire pattern. . ... e Fam service rib

Tire PressuUTe . .. oo e 22.8 Ib/in® (1.6 kg/cm®)
Outsidediameter. . .. ...ttt 17.99 in. (457mm)
Tirewidth. ..o 4.49in. (113mm)
Loadedradius . ... .. ... i 286.3 Ib (130 kg)
Typeofvalve. ... ... TR-13
RIM . 3.00x 10

Front tire (4-wheel)

Tiresizeand ply rating . . . ... .. ..t i, 5-12, 2 ply

Tire Patterm . L AG

Tire PreSSUNE . o ottt e et ettt e e 17.1 Ib/in® (1.2 kg/cm?)
Outside diameter. . ........u ottt 21.57 in. (548mm)
Tirewidth . .. 4.92 in. (1256mm)
Loaded radius . . . ..ottt 330.4 Ib (150 kg)
Typeofvalve. . ... TR-13
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Installing the Universal Joint 4. Install the universal joint cover. Make sure
that the universal joint does not contact with

5. Install the tie rod, and set the castle nut with
the cotter pin.
Install the drag link.

7. Adjust the toe-in to 0.23 inch (6+2mm) with
the tie rod, and lock the tie rod.

8. Adjust the steering angle of the front wheels
to 44° —8oby turning the stopper bolts.

1. Apply oil to the mid P.T.O. felt on the uni-
versal joint assembly, ard install it to the
P.T.O. shaft, and fully push it downward.

2. Install the front part of the universal joint to
the flange assembly of the axie housing.
Tightening torque:

3. Make sure that the universal joint rotates
smoothly.

g
o

N NG
O

44° "22 Stopper bolt

O

/)
— | T
O

(=

Steering Gear Box

Disassembly and assembly of the steering gear box.
Refer to the disassembling procedure of the steering
gear box for the 2-wheel drive tractor.
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5-1 TRANSMISSION SYSTEM

GENERAL

The transmission of the Satoh Beaver Model (S-370
& S-370D) Tractor is of the selective sliding gear
type, and six-forward and two-reverse speeds can
be obtained by the sub-shifting mechanism.

Three P.T.O. speeds of 517rpm, 762rpm and 1249
rpm and the differential gear mechanism with a dif-
ferential lock unti are compactly mounted in the
transmission case.

The gear shifting lever and gear shifting mechanism
are built-in at the front side of the transmission
case so that proper tractor speeds and power-take-
off speeds suitable for various types of work can be
obtained.

The differential gear mechanism is mounted at the
rear side of the transmission case and a differential
lock unit is also provided as standard specifications.
The final drive case integrally constructed with a
brake unit is mounted on both right and left rear
sides of the transmission case.

CONSTRUCTION

The P.T.O. (power-take-off) shaft is an 18-spline
shaft, but it can be converted into SAE 1 3/8 6-
spline shaft by installing a P.T.0. adaptor, an op-
tional equipment.

Shifting mechanism and hydraulic system are mount-
ed at the upper portion of the transmission case.
SAE#80 oil is a standard oil to be used for both
the transmission case and hydraulic system, but it
is recommended to change the oil depending on
the temperature.

Transmission case is highly strong since it is made
of specially selected case iron, and also the case is
highly accurate because of its simultaneous machin-
ing. The transmission is strong and accurately
made so that the power is transmitted positively
and for smooth transmission operation. The gears,
axles and bearings also have high accuracy to
ensure quiet operation.

Various kinds of bearings with high strength and
long durability are used according to the loads.
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The transmission mechanism is of the selective slid- Gear meshing
ing gear type and is capable of varying the tractor
speed by means of 13 gears and 3 shafts, including

a reverse shaft. F1

—
(E== 7k
1st Speed 2nd Speed !
4th Speed 5th Speed  LOW A LER ! .
| i
, . L —3
® ,
R 3 !
R 1st Speed 3rd Speed HIGH F-3
R 2nd Speed 6th Speed
Main Speed Sub Speed
Changes Changes
[ SRy
Operating the shifting lever causes the gear on the
select shaft to slide and mesh with a gear on the j

E
=1
3

counter shaft due to the action of the shifting ,
mechanism mounted on the upper portion of the -
transmission case, which allows power from the
engine to be through the spiral pinion gear to the
ring gear. The power is then transmitted through F-4
differential gears to the differential pinion shaft

which drives the final drive gear. il m /_\_\

E
il
I
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F-5

Power-Take-Off

A power-take-off assembly is installed at the
lowermost portion of the transmission case and
provides 3 different speeds by means of 3 gears.

P-1

5

e —
L (O P
e /‘\
&l fﬁf 5 %;é// :
¢ oY FO
—= i /;fi\\}
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Final Drive Case

_s_ A differential pinion shaft, final drive gear, final differential lock unit is installed at the right side as
drive shaft and brake mechanism are assembled to- standard specifications.
gether in one case as the final drive case, and a

)—\_...‘
5 / Bt —] () 1. Final gear
4= 7
| #E< HEH 2. Diff. shaft
/—‘m:‘g: ](: 3. Final shaft
(——/ : 6 4. Brake drum
210 i J §. Final case
f— \9 6. Brake cover
8 - 9 T’_ 7. Ball bearing
H 8. Oil seal
!. HPP—— ()( 9. Circlip
| ' —jQ J 10. Orring
4 | \
7 3
\...\[ | l / [ i
1 —=)
—_'t’—,;..J

Final Drive Case Assembly

DISASSEMBLING THE TRANSMISSION

Note:

1. It is required to disassemble the transmission
case only when the case itself has been dam-
aged. When the gear shaft or bearing in the
transmission system is damaged, determine
location of trouble for efficient disassembly
and speedy repair.

2. Take care during the disassembly operation of 2. Remove the drag link from the pitman arm.

the transmission case because it is very heavy 3. Remove the front plate from the clutch hous-
and slippery with oil. Use well-arranged clean ing.

spacious floor which is hard and flat.

3. The ring gear and the select shaft in the
transmission case can be disassembled with
the engine mounted.

Removing the Transmission Case

1. Remove the drain plug, and drain off the
transmission case oil.
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7.

Release the bonnet hook, open the bonnet,
and disconnect the battery cables from the
terminals.

Disconnect the wire connectors from the
terminals.

Remove the fuel pipe from the fuel strainer,
and make it so that fuel'does not leak out.
Remove the return pipe.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

Pull out the cotter pin on the engine side, and
remove the throttle rod.

Remove the bolts securing the suction pipe
and delivery pipe fromthe hydraulic pump.
Note that there is an O-ring installed.

Hang the engine with a chain block, and place
the jack under the clutch housing. Loosen the
bolts securing the engine and clutch housing,
and demount the engine from the clutch
housing by pulling it forward gently.

Note:
On the 4-wheel drive tractor, remove the uni-
versal joint cover, loosen the universal joint
bolt, and separate the engine.

Remove the driver’'s seat together with the
tool box.

Jack up the rear wheel axle, and remove the
rear wheels.

Remove the fenders.

Remove the brake rods and remove the steps.
Shift the jack under the clutch housing to
under the transmission case, and separate

the clutch housing from the transmission case.

Remove the hydraulic pipe, and bring the
transmission case onto the work bench with
the hydraulic case mounted.

Loosen the set bolt on the drive shaft coupling,
and remove the main shaft together with the
coupling.

Loosen the hydraulic case bolt, and remove
the hydraulic case.

Loosen the main shift cover bolt, and remove
the cover.
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20. Loosen the final reduction case bolt, and
remove the case.

DISASSEMBLING THE TRANSMISSION CASE

Disassembling the Drive Shaft

1. Loosen the bearing holder bolt and nut, and
remove the bearing holder together with the
drive shaft.

Take care so that the needle bearing in the
drive shaft does not fall off.

2. By tapping the end of the drive shaft, pull out
the drive shaft from the bearing holder.
Remove the drive shaft circlip, and remove
the ball bearing.

Remove the oil seal and ball bearing from the
bearing holder.

Note:
On some of the tractor produced in the early
stage of production, the bearing hoider is
secured by a bolt instead of a stud bolt.

Disassembling the Select Shaft

1. Remove the circlip on the rear end of the
select shaft, and by tapping the front end of
the select shaft, pull it out so that the gear is
removed.

Remove the select shaft circlip, and remove
the ball bearing.

v Removing the Differential Gear

1. Strainghten the stopper washer on the bolt
securing the each bearing holder, and loosen
the bolt.

Insert a screwdriver into the cut on the bear-
ing holder and pry out the bearing holder or
install the bolt to the bearing holder tap, and
by tightening it, remove the bearing holder.

Note:
When removing the differential gear which is
in" good condition, be sure to remember its
thickness and quantity exactly. Otherwise,
you will be confused when reinstalling.

2. Remove the differential gear from the trans-
mission case.

Disassembling the Counter Shaft

1. Straighten the lock washer, and loosen the
sleeve nut, then remove the taper roller bearing.

2. Remove the circlip from the front end of the
counter shaft, and remove the gear collar and
needle bearing, and thrust washer by gently
pulling out the counter shaft.

3. Remove the taper roller bearing from the
counter shaft.

Disassembling the Reverse Shaft

1. Remove the reverse shaft seal cap on the front
end of the transmission case.

2. Pull out the reverse shaft lock’s spring pin, and
pull out the reverse shaft to the front by shift-
ing the cirlip, and remove the reverse gear,
needle bearing and circlip.

Disassembly of the P.T.O. Shaft

1. Loosen the bolt for tightening the P.T.O. shaft
plate at the rear side of the transmission case,
and pull out the P.T.O. shaft backwards.
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Remove the plate from the P.T.O. shaft, and
remove the sleeve,

Remove the circlip and then remove the ball
bearing from the P.T.O. shaft.

Remove the collar from the P.T.O. shaft joint,
move the P.T.0. shaft forward, and remove
the ball bearing at the front of the P.T.O. shaft
by means of a gear puller.

Remove the P.T.O. shaft by lifting the rear side
of the shaft upward, remove the gear and the
circlip.

Note: Although the 4-wheel tractor is equipped
with an idler gear, the disassembly of the
P.T.O. shaft is the same as for a 2-wheel
tractor. Remove the idler gear together with
the needle bearing after removing the circlip.

Disassembly of the Differential Gears

1.

2.

Put reference marks on the differential gear
case and differential gears.

Remove the ring gear by loosening the bolts
after straightening the bent portion of a stop-
per washer.

Remove the pinion gear, side gear and thrust
liner.

Disassembly of the Final Drive Case

Disassembly of the pinion shaft
After removing the brake cover and brake drum:

1.

Remove the circlip, then remove the pinion
shaft while lightly tapping it and remove the
oil seal bush together with the ball bearing.
The right hand side drive case is equipped
with a differential lock shifter. Remove the
shifter after loosening the nuts.

Disassembly of the Rear Wheel Shaft

1.

2.

(

Remove the ball bearing and the cotlar final
reduction gear.

Remove the 2 circlips, and remove the rear
wheel shaft from the final gear case while
lightly tapping it.

Note: Some early S‘370 model tractors are
equipped with separate wheel axles and wheel
bosses, but the disassembly of such compo-
nents is the same as above.

1. Final shaft
2. Key
3. Wheel boss

Wheel boss and axle
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ASSEMBLING THE TRANSMISSION CASE

1.

The transmission case is the most important
part of the tractor. So, take special care when
assembling it. Wash all the components before
reassembling. Avoid careless mistakes. When
assembling, never omit parts and adjust pro-
perly. Adjust and assemble in accordance with
the specified standards.

Prior to assembling rotating parts, sliding parts
connecting parts, ‘0" rings, oil seals, etc.,
apply lubricant or grease to them.

Wash each component, check it for faults and
replace if faulty.

Pay particular attention to ‘O’ rings, oil seals,
tab washers, etc. Gaskets should be reblaced
with new ones.

Be sure to wind seal tape on through screws
and bolts.

The Transmission Case is Assembled in the Follow-
ing Order:

-—d

COX~NOORWN=

Assemble the differential gears.

Measure the cone center of the countershaft.
Assemble the P.T.0. shaft.

Assemble the countershart.

Assemble the reverse gear.

Assemble the select shaft.

Assemble the drive shaft.

Install the differential gear ass’y.

Assemble the final gear case.

Install the final drive case.

Assembly of the Differential Gear

1.

install in the differential gear case the side
gear on which an oil-coated thrust liner is
mounted, assemblie the pinion gear and the
thrust liner and set them with a center pin.
Adjust the backlash of pinion gear and side
gear to be 0.010 — 0.014 inch (0.25 — 0.35mm)
by measns of a thrust liner.

Lg_ s

i 1

0.010 - 0.014 inch
(0.25 — 0.35mm)

3 1. Center pin
. 2. Pinion gear
3. Thrust liner
4, Side gear
/ 5. Diff. case
2
1

Backlash measurement

Pinion gear and side gear backlash
0.010 — 0.014 inch (0.25 — 0.35mm)
Thickness of the adjusting shim

1135-1408-001  0.047 inch  (1.2mm)
1135-1409-001  0.055inch  (1.4mm)
1135-1411-001  0.063 inch  (1.6mm)

After adjusting the backlash properly, logk
the center pin by driving a lock pin into it,
install the pinion shaft and make sure that it
rotates smoothly.
Install the ring gear together with a stopper
washer in the differential gear case with their
reference marks aligned, and tighten them
with bolts.
Tightening torque: 21.7 — 25.3 ft-Ib
(3.0 — 3.5 kg-m)

Note:
The protruding portion of stopper washer A
should be placed so that it covers the pin
locking the center pin to prevent it from pull-
ing out.

Install the ball bearing in the differential gear
case.

Measuring the Cone Center of the Countershaft

1.

Set a circlip in the center hole of the trans-
mission case where the countershaft is placed,
install circlip paying attention to the direction
of the outer race of the taper roller bearing.
Install the taper roller bearing on the counter-
shaft, paying attention to its direction,

Install the countershaft in the transmission
case.

Then install a taper roller bearing at its front
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side and tighten it with a sleeve nut so as not
to leave any end play. Then measure the cone
center with a special tool.

Cone center of the countershaft

3.031+£0.002 inch (77£0.05mm)

How to use the Special Tool

Set jig A for measuring the countershaft at the por-
tion of the transmission case where the differential

T

- U FOQ \w

Counter Shaft Gear Clearance

clearance
R

|
t

sl #:1

gear case and bearing holder are installed, and insert
jig B for measuring the countershaft between the
top end of the countershaft pinion gear and jig A.
Select shims which permit inserting the smalier
diameter portion of jig B and which don’t permit
inserting the larger portion, place these shims
between the outer race of the taper roller bearing
and the circlip when assembling.

. I__W/C“M

Thickness of the shim
1135-1315-011: 0.004 inch (0.1mm)
1135-1316-011: 0.008 inch (0.2mm)
1135-1317-011: 0.020 inch (0.5mm)

I e T e Ve

355

Install on the counter shaft on which the taper
roller bearing is installed, the collar, gear 34T, gear
17T, liner gear 18-23T, gear 29T, gear 47T, and
needele bearing collar liner.

With a circlip inserted, select the shim propery
enough to provide a clearance of 0.004 — 0.016 inch
(0.1 — 0.4mm) between the circlip and the line;

D |

U |

the shim thus selected should be inserted between
the collar and the gear 34T when the counter shaft
is installed on the transmission case.

Gear clearance: 0.004 — 0.016 inch (0.1 — 0.4mm)
Thickness of shim:
1135-1314-011: 0.008 inch (0.2mm)
1135-1318-000: 0.016 inch 0.4mm
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Assembly of the P.T.O. Shaft

3

\0

8 12

Y Y

9
) N:-—- ~
0 L
| Eﬂwh'/ g ]
__L:_::» 1
10 1
1. P.T.O.shaft front 4, Circlip 7. Circlip 10. Ball bearing
2. Gear 20-26T 5. Gear 30T 8. Collar 11. Oil seal bush
3. Ball bearing 6. Ball bearing 9, P.T.O.shaft rear 12. Oil seal

P.T.0. shaft diagram

install the P.T.0. shifter in the transmission
case without the “O’ ring. Install the grease
coated “O’’ ring on the shifter from outside
of the transmisison case, and tentatively install
the guide plate for the P.T.O. shift.

Install a circlip in the hole of the transmission
case where the P.T.0. shaft is placed.

Install a circlip at the rear of the P.T.O. shaft
and insert the collar and ball bearing.

Install a circlip, thrust liner, gear 30T, and
liner and set them with the circlip, making
sure the gear 30T is installed with its clutch
facing forward.

5.

Install the gear 20-26T on the P.T.O. shaft.
Install them on the transmission in the reverse
order of disassembly. Install the P.T.O. shaft
on the transmission case by hammering the
front side of the shaft.

Install the front side ball bearing.

Note:
The disassembling and assembling procedures
of a 4-wheel drive model is just the same as
that for a 2-wheel drive model although at the
rear of the gear 30T, the idle gear 32T, needle
bearing thrust liner, which are for the 4-wheel
driving, are assembled.

Front drive
idle gear 32T

|
|

é
)
:

f

MID P.T.O. Ass'y
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7.

Install the two ball bearings on the rear P.T.O.
shaft and set them with a circlip. Install the
oil seal collar on the P.T.0O. shaft with the
chamfered side of the collar facing rearward.

Install the joint collar on the P.T.0. shaft
inside the transmission. Mount the P.T.O.

Assembling the Counter Shaft

17.16 18

i

1 10 9 8 7
1

shaft on the transmission case from the rear
side. Install the grease-coated oil seal on the
plate and install them together with a gasket
on the rear of the transmission case.
Tightening torque: 36.1 — 43.3 ft-b.

(5.0 — 6.0 kg-m)

3 2 1
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1. Counter shaft 5. Coiler 9.
2. Taper roller bearing 6. Shim 10.
3. Shim 7. Gear 34T 11.
4, Circlip 8. Gear 12.

insert the shim selected in measurement of
the cone center between the circular clip and
taper roller bearing of the transmission case.
Push the countershaft to which the taper
rolier bearing is installed into the transmission
case from the rear side and measure the collar
gear clearance. Install shims to provide a clear-
ance of 0.004 — 0.016 inch (0.1 — 0.4mm)
then install gear 34T, gear 17T, liner and gear
18-23T with gear 29T and 47T attached in
the oreder listed. Insert a needle roller bearing
collar and needle bearing in that order bet-
ween gear 18-23T and the countershaft and
set them with circlips. Attention should be
paid to the direction of the gear installation.
Insert the taper roller bearing, install a tab
washer and tighten them with a sleeve nut.
Adjust the countershaft to eliminate end play
by lightly tapping both ends and measuring
the preload.
Countershaft preload: 5.78 — 7.22 ft-ib.

(0.8 — 1.0 kg-m)
Lock the sleeve nut with a tab washer after
setting the proper preload 5.78 — 7.22 ft-lb
(0.8 —1.0kg-m).

— -
P

17. Circlip
Liner 13, Circlip 18. Taper roller bearing
Gear 18-23T 14. Gear 29T 19. Holder
Needie bearing 15. Gear 477 20. Tab washer
Collar 16. Liner 21. Sleeve nut

Adjustment of the P.T.O. Gear

1.

Put stopper spring, grease and the stopper ball
on the P.T.O. shift lever, install the P.T.O.
shift lever and set it with a spring pin.
Align the gear teeth of the countershaft gears
29T, 23T and the P.T.O. gear and fix the guide
plate.
Tightening torque: 8.67 — 12.3 ft-lb

(1.2 — 1.7 kg-m)
Install the knob on the P.T.O. lever and lock
it with a lock nut.

Assembly of the Reverse Shaft

—

F/as Y
A 34

l J

S

Reverse shaft diagram
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1. Insert the reverse shaft through the reverse the reverse shaft while moving it slowly, align
s shaft setting hole at the front side of the trans- the spring pin hole and set with a spring pin.

A mission case and insert a circlip, thrust liner, 2. Drive the seal cap into the hole in the front of
reverse gear with needle bearing installed, the transmission case. The cap should not prot-
thrust liner and a circlip in this order, set rude from the surface of the transmission case.

Assembly of the Select Shaft
1 2 3 4 5
/ / / _ ] S A 1. Selector shaft
. / ﬁ \ r‘_ﬁ ﬂ\m'ﬁ [L—B:ﬂ d. 2. Gear 20277
L ful i + 3. Gear 327
o 4, Gear 15-35T
=) hu—u T m:m +ﬂ"\ 5. Circlip
t—_ U’"I P
HQ"‘)L J L ) r r 7 6. ‘Ball bearing
6 7. Circlip
8. Needie bearing
Selector shaft diagram
~=|nstall the speed shifter in the transmission case. facing forward together with gears 15T-35T
Also install a grease coated “O"’ ring from outside and 32T, install gears 20T-27T with it smaller
of the case and then install and tentatively tighten gear facing forward and set them with circlips.
the sub-shift guide plate. Note:
1. Install the ball bearing on the select shaft and Gears should be correctly installed with great
set it with a circlip. care.
2. Set the circlips of the transmission case. If installed backwards it may become hard to
3. |Install the select shaft from the rear and set it change gears or may cause trouble.
with its side so that the shifting fork is placed
Assembly of the Driveshaft
1. Install the roller bearing on the driveshaft and set it with a circlip. Jnstall the roller bearing as shown
in the following diagram.
1 2 3 a4
8 1. Drive shaf
- . rive shaft
X :C" 2. Oli seai
+ l 3. Balt bearing
h————-————( . .
~ ) 4. Circlip
l \L 5. Rolier bearing
o~ + h 6. Circlip
i 7. Needle bearing




5-13 TRANSMISSION SYSTEM

2. Install the ball bearing.
3. Install a grease coated oil seal on the bearing

holder. Install the driveshaft in the bearing
holder.

Note:
1. If there was a shim between the oil seal and
ball bearing when the driveshaft was dis-
assembled. Assemble it as there was.

2. In case the end play of the driveshaft is ex-
cessive after all or part of the mechanical
parts are replaced, adjust it using shims.

3. Check whether a circlip has been placed in the
transmission case. Apply oil to the needle
bearing, install it on the select shaft and
assemble it in the bearing holder. Install the
driveshaft combined with the bearing holder

o

at the front of the transmission case together
with a gasket coated with adhesive.
Tightening torque: 8.67 — 12.3 ft-lb

(1.2 — 1.7 kg-m)

Make sure that the shaft rotates smoothly.
Place the stopper spring, grease and stopper
ball on sub-shift lever, install it on the shifter
shaft and set it with a spring pin.
Align the teeth of gears 17T and 34T of the
counter-shaft at their correct positions and
fix the guide plate.
Tightening torque: 8.67 — 12.3 ft-ib

(1.2 — 1.7 kg-m)
Install the knob on the sub-shift lever and
lock it with a locknut.

Assembly of the Differential Gear Unit

1. Install the differential gear with the ball
bearing installed placing longer bearing holder
on the right and the shorter one on the left
and matchine the holder notch to that of the
transmission case.

2. Temporarily tighten the bearing holders by
bolts with the stopper washer.

3. Evenly place shims to provide the same thick-
ness as the backlash adjusting shim for the
circular area between the ball bearing holder
on the left and the transmission and then
tighten them.

4. Seiect shims to make a thickness so as§ to
have a backlash of 0.010 — 0.014 inch (0.25
— 0.35mm) in the ring gear.

Diagram of the notch portion

Ring gear backlash: 0.010 — 0.014 inch
(0.25 — 0.356mm)

Backlash: 0.010 — 0.014 inch (0.25 — 0.35mm)

o

Ba—

\

Ring gear

Countershaft

F‘L
—

Shim
Bearing hoider (L.H.)
Bearing holder (R.H.)

o os e oN o
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5. After a normal backlash of 0.01 — 0.014 inch

(0.25 — 0.35mm) has been obtained, measure
the clearance betweeen the bearing holder on
the right and the transmission case. Select
shims suitable for the clearance, place them
evenly around the circumference and tighten
the holder with stopper washers. Confirm that

Final reduction

5 M
. —

there is no end play by lightly tapping the dif-
ferential gear case from both sides. Measure
the backlash again to confirm that it is within
the specified range, and finally tighten the
bolts.
Tightening torque: 14.4 — 18.1 ft-lb

(2.0 — 2.5 kg-m)

Final gear
Diff. shaft

Final -shaft
Brake drum
Final case
Brake cover
Ball bearing
Qil seal
Circlip

O ring

[+2]
i -
BosNporon=

7{14 ]\
U@

Push the ball bearing onto the pinion shaft. .

Apply grease to the ‘O ring, install it on the
oil seal collar and install the collar so that the
“Q’ ring comes to the ball bearing side.
Install the pinion shaft in the final reduction
case and set with a circlip.
Apply grease to the washers and oil seal and
install on the pinion shaft. install the brake
drum, set it with a circlip and then install
the brake cover.
Tightening torque: 8.67 — 12.3 ft-ib

(1.2 — 2.7 kg-m)
Apply grease to the washers and the two oil
seals, and install them in the axle mounting
portion.
Install the rear wheel shaft in the final drive
case, push two ball bearings in and set them
with circlips. Be sure to tap the inner ring
when driving the ball bearing into position.
Place circlips to set the final drive gear, and
install the reduction gear.
Put the collar into place and tighten the bali
bearings.

8. Measure the height from the surface where the

final drive case is installed on the transmis-
sion case to the surface of the ball bearing,
and the distance from the said installation
plane of the final drive case to the ball bear-
ing housing.
Select shims so that the end play of the rear
wheel becomes 0.005 — 0,015 inch (0.12 —
0.4mm) and place them in the ball bearing
housing of the transmission case. In measuring
dimensions, consider the thickness of the gas-
ket.
Apply adhesive to both sides of the gasket.
install the differential lock sleeve, return
spring on the pinion shaft at the right side.
Install the drive case in the transmission case
and tighten with bolts.
Tightening torque: 36.1-43.3 ft-lb

(5.0-6.0 kg-m)

In the case of 4-wheel drive, a mid P.T.0O. is mount-

ed underneath the transmission case.

Install the

mid P.T.O.
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Disassembly of the Speed Shifter

After removing the speed shifter from the trans-
mission case:
1. Loosen the shift rod set bolt after raising the
bent portion of the stopper washer.

)

Assembly of the Speed Shifter

1. Place the shift lever and spring in the speed
shift cover, install the bracket together with
the stopper washer, tighten them with bolts
and lock with stopper washers.

Tightening torque: 14.4 — 18.1 ft-lb
(2.0 — 2.5 kg-m)

2. Place the stopper spring and steel balls in the
two shift forks and set with the jig.

3. The shift rod with the longest “O" ring
groove and steel ball groove is for the first
speed and reverse; the shorter one is for the
second and third speeds. Apply grease to the
shift rod for the first speed and reverse and

Note:

Pull the shift rod out forward and remove the
shift fork, steel ball and stopper spring.
Remove the bracket after loosening bracket
tightening bolt, and remove the shift lever
with its knob removed.

e

install it with the “O" ring attached so that
its shift fork faces the rear; then install the
rod for the second and third speeds with a
similar “O” ring attached so that its shift
fork faces . forward. Next, tighten them
with stopper bolts which are aligned with the
corresponding holes, together with stopper
washers.

Transmission oil is easily filled before the
cover is installed.
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4. Apply adhesive to the surface of the transmis-
sion case where the cover is to be installed
before instailing the cover.

Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg-m)

Correctly install the hydraulic pressure case, step,
brake pedal, fender, tool box and seat, clutch
housing and the universal joint of the 4-wheel drive
in the reverse order of the disassembly.

. The two bolts at the rear right hand side

should be tightened at the position where the
stopper plate is placed against the auxiliary
speed shift lever to prevent it from being
overshifted when shifting to a high speed.
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6-1 BRAKE SYSTEM

GENERAL

The brake system for the Satoh Beaver Model
S-370 & S-370D tractor is of a mechanical internal
expansion type.

When the foot pedal is depressed, a cam rotates,
the brake lining is pressed against the inside of the
brake drum, thus applied the brakes. Brakes are
installed in the final drive cases of right and left.
Two brake pedals are provided to brake right and
left wheels independently, which is an essential
requirement for an agriculturai tractor, so that
one wheel can be locked completely and the
tractor can make a sharp turn in a confined space
or in the corner of fieid. Both right and left wheels
can be braked at the same time by joining the right

CONSTRUCTION
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and left brake pedals using the connecting plate.
The parking brake is applied by connecting right
and left main brake pedals, depressing and locking
the main brakes.

The brake drum is installed on the pinion shaft,
which rotates at a high speed, to ensure high
braking efficiency.

High braking efficiency both in forward and reverse
is also provided by the internal expansion type
structure where lining is applied to the brake shoe
which is pressed against the inside of the brake
drum by means of a cam. ‘

The brake system is completely enclosed, which
eliminates trouble due to water or dust, even in
paddy fields or very dusty places.

The brake durm is installed at the end of the pinion
shaft mounted on the differential side gear. In the
middle of the shaft, a gear is provided to operate
the final shaft.

The brake drum is covered with a brake cover at-
tached to the final drive case and completely en-
closed in a brake cover in which the brake shoe is
incorporated.

Anchor pin, cam shaft and brake shoe with a lining
are fitted to the brake cover. Brake cam shaft arm
is installed in the outside of the brake cover to
rotate the cam. The brake pedal is fitted to the
cross shaft mounted on the lower part of the trans-
mission case. Brake cam shaft arm and brake pedal
are connected by an adjust rod and the cam is
rotated by despressing the pedal via the brake cam
shaft arm and pressing the lining against the brake
drum, thus applying the brakes thereto.

When the plate of the brake pedals are disconnect-
ed, right and left wheeis can be braked independ-
ently, which can be used selectively depending on
the work and field conditions.

Parking brake is applied by connecting right and
feft brake pedals with a connecting plate and lock
the brake pedal with the parking brake lever on the
transmission case side.

1 Brake shoe 4 Diff. pinion shaft
2 Brake lining 5. Final shaft
3 Brake cam 6 Final gear
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DISASSEMBLING THE BRAKE

Disassembling of the brake cover and brake drum.
The brake cover can be removed without removing
the rear fender and rear tires.

Remove the brake rod from the brake cam arm,
loosen the six M8x20 bolts securing the brake
cover, and remove the brake cover.

Remove the circlip attached to the differential
shaft, and remove the brake drum.

Remove the brake shoe from the brake cover, as
required.

NOTE:
To replace the differential shaft oil seals and ball
bearings, first remove the final reduction case from
the transmission case. For the procedure, refer to
“Disassembling the final reduction case.”

Remove the cam arm circlip, and remove the cam
arm.

Disassembling the Brake Pedal

To remove the right side brake pedal, remove the
brake rod without removing the step, and remove
the return spring. Remove the shaft circlip, and
remove the brake pedal.
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Loosen the four M10 bolts securing the right side ASSEMBLY
step and the bolts tightening the fender and the Brake Drum and Brake Cover

step and the remove the step. 1. Install the greased O-ring to the cam arm, and

Remove the two spring pins, and remove the left apply grease to the grease groove. Install the

side brake pedal. cam arm to the brake cover, and set with the
circlip.

2. Hook the spring to the brake lining, and install
it to the brake cover.
3. Install the brake drum to the differential shaft,
and set with the circlip.
4. Install the gasket to the brake cover, and install
it to the final reduction case.
Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg-m)

Brake Pedal

1. Install the circlip to the brake shaft.

2. Grease the brake shaft mounting boss under
the clutch housing, and insert the brake shaft
into the boss.

3. Push in the left-side brake pedal, and install the
spring pin.

4. Push in the right side brake pedal, and install
the circlip.

5. Install both right-and left-side brake rods, and
set with cotter pins.

6. Install the step, and install the return spring.

Tightening torque: 28.9 — 36.1 ft-lb
(4.0 — 5.0 kg-m)

Remove the left side brake rod, and remove the
brake shaft.

INSPECTION
1. Check the brake cam shaft O-ring, and if
scratched, replace.

. 1f the brake shoe is excessively worn, replace.

. Check for oil or grease on the brake shoe.

. Check the oil seal for oil leakage.

. Check the brake cam shaft for excessive wear.

. Check the brake shoe spring for fatigue.

. Check the brake shaft and brake pedal for rust
or streaks.

N oS WN
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ADJUSTMENT

A 078 -1.18in
{20 — 30mm)

1. Remove the joint .from the brake cam arm,
loosen the lock nut, and adjust so that the
brake pedal free-play becomes to be 0.78 —
1.18 inches (20 — 30mm).

2. Make sure that both right and left wheels are
braked evenly.

3. Make sure that the parking brake operates
correctly.

INSPECTION, MAINTENANCE AND LIMIT OF MODIFICATION

. Inspection Maintenance Limit of Modification
1 | Wear in brake iining If wear is within 0.247 in. (3.76mm), use | If it exceeds 0.147 in. {3.75 mm).
it again. replace.
2 | Uneven brake lining Correct the trouble and graind the surface. | If it is 0.049 in. (1.26 mm) in width after
contact grinded, replace.
3 | Oil on brake lining If a little oil is attached, correct with a If a lot of oil is attached, replace each
sandpaper. lining.
4 | Brakedrum if it is flawed, grind it. if the drum inner diameter exceeds
4,508 in. (114.5 mm), replace.
5 | Return spring If it is loose, replace.
6 | Brake pedal play Use adjusting rod. 0.78 — 1.18 (20 — 30 mm)}
7 | Parking brake Supply oil to ensure that lock plate
operates properly.
8 | Oil leakage in brake Find the fault, and replace or tighten the | If oil seal is faulty, replace it.
SCrews.
9 | Foreign matter in drum | Checking “O" ring and Packing If “O” ring and Packing are faulty, replace
them.
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TROUBLESHOOTING

6-1 Brakes Insufficient

Trouble Remedy
Small pedal travel Adjust with the adjusting rod.
Worn lining Adjust with the adjusting rod or replace.
Uneven lining contact Grind with sandpaper.
Burnt lining Replace.
Oil attached due to oil leak Replace.
6-2 Brakes Remain ON
Trouble Remedy
Little pedal play Adjust with the adjusting rod
Loose brake spring Replace.
Loose return spring Repiace.

Cross shaft and holider sticking

Disassembile, correct and supply oil.

6-3 Strange Sound Heard

Trouble Remedy
Foreign matter in drum Clear away.
Damaged lining Replace it.
Loose brake housing securing boit Retighten.
Damaged return spring Replace.

SPECIFICATIONS
Type Mechanical internal expanding dry sealed brake.
Brake pedal Foot pedal separate
Parking brake Hand pedal lock type
Parking Main brake used

Lining material
Lining demensions
(length x width x thickness)
Number of linings
Drum diameter
Brake position
Brake pedal free play

Special woven

4

4.488 inch (114mm)

Diff pinion shaft

0.78 — 1.18 inch (20 — 30mm)

4,685 x 1.181 x 0.177 inch (30 x 4 x 4.5mm)
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HYDRAULIC SYSTEM
GENERAL

" The Satoh Beaver (Model S-370 & S-370D) hydrau-

lic system is of so simple construction that it can be
easily and accurately controlled by operating a
single control lever. That is, a single action hydrau-
lic system is employed.

The oil pump is a pressure balance type gear pump
and mounted on the timing gear case in the engine.
The oil pump is driven by the oil pump drive gear
and therefore, while the engine runs, the hydraulic
can be used, that is, it is a “'live hydraulic’’ system.
The transmission case oil is used as the hydraulic
oil after cleaned by the high-performance oil

CONSTRUCTION

Cylinder head

Pressure take-off - :
plug PT3/8 a y——

filter. Since the gquantity of oil is great, the exter-
nal service of the hydraulic system can be easily
made.

The hydraulic control valve is a precision three-
way type and installed in the hydraulic case. To
control the lowering speed of the impiement, the
speed control lever is attached to the right side of
the hydraulic case.

The control lever has a special link mechanism so
that when the implement is lifted up to a certain
height, the spool valve in the control valve unit
returns to neutral automatically and the pump is
placed under no load.

The hydraulic case can be removed without drain-
ing off the hydraulic oil (transmission case oil)

Breather /

The hydraulic oil in the transmission oil is sucked
out by the pressure balance type gear pump in-
stalled in the engine timing gear case through the
oil filter element installed to the end of the suction
pipe and is carried to the control valve in the
hydraulic case. The oil is further carried through
the spool valve, which is opened by operating the

M 10%x25
/
]
I Lift fork
il
Piston rod

Return oil pipe

Control valve

control valve, to the necessary part.

When the control lever is placed in “'Lift,” the oil
flows from the pump to the cylinder, and the
piston is pushed downward by the hydraulic pres-
sure. When the piston is pushed downward, the
ram arm is pushed by the rod, and thus the end of
the ram shaft turn depicting an arc. This causes the
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lift arm to move up and down, and thereby the
implement is also moved up and down,

When the lift arm rises to a certain height, the rod
cohnected to the control lever by the auto-return
arm, which is installed to the ram shaft, is returned
to ‘‘Neutral.” This causes the control valve spool to
return to Neutral, and as a result, the pump is plac-
ed at non-load operation.

When the control valve is moved forward to
“Lower,” the spool valve causes the cylinder and
tank port to open, and thus the oil in the cylinder

OPERATION

Neutral Position

is forced back to the tank by the impiement mov-
ing downward on its own weight.

There is a flow control valve between the cylinder
and tank, and by operating the lever, the ail re-
turning to the tank can be regulated, and thus the
lowering speed of the implement can be controlled.
ed.

The pressure take-off can be controlied by the
control valve attached to the hydraulic case or by
the control valve attached to the implement.

L_Ua 3
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The oil discharged from the pump fiows from the
port (A) to the control valve, and returns to the
tank through the port (C). Part of the returning oil
is used to lubricate the connecting rod and ram
shaft.

Lift Position

()

The oil' in the ram cylinder can not flow because
the port (B) is closed by the spool valve, and thus
the implement is kept in its position. The oil flows
through the control valve and returns direct to the
tank, and the pump is placed under no load.

g

When the control lever is set to “Lift,” the spool
valve moves forward, and the oil from the pump
flows from the port {(A) to the control vaive. The
oil further flows through the port (B) to the
cylinder.

The oil flowing into the cylinder pushes the piston
downward. This causes the implement to move
upward, and when it reaches a certain height,
the spool valve is automatically returned to Neutral

by the rod connected to the auto-return arm in-
stalled to the ram shaft. As a result, the implement
also stops, and the pump is placed under no-load.

If the spool valve does not move to Neutral or the
implement is too heavy even when the cylinder is
filled with oil, the oil flows through the port (D)
and pump safety valve to the tank so that the
pump and pipes can be protected against accidents
resulting from over-load.
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Down Position

Qu

Q)

A DA

When the control lever is moved forward to
“Down,” the spoo! valve moves backward, thus
opening the oil passage from the port (B) to the
port (E). As a result, the oil in the cylinder is forc-
ed back to the tank through the flow control
valve by the implement moving downward on its

own weight. That is, the oil discharged from the
pump flows from the port (A) to the port (C) as
in the case of the control lever being placed in
Neutral. The lower speed of the implement can be
controiled by operating the flow control valve.

bQ\
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HYDRAULIC EXTERNAL SERVICE

When the Tractor's Control Valve is Used:

The control valve attached to the tractor is a single
action type, and therefore, the implement mount-
ed on the tractor must also be a single action type.
Lock the lift arm to the top link bracket with a
T-shaped tie bar.

Connect the hydraulic external service plug te-the-
eytinder to the cylinder plug of the impiement
mounted on the tractor.

Start the engine, and place the implement in the
Lift position. By operating the safety valve, bleed
the air completely from the cylinder and pipes.
When the hydraulic control lever is placed in
“Lift,” the implement moves upward, when plac-
ed in “Down,”’ the implement moves downward.

Notes:

The hydraulic control lever will not return to
“Neutral” automatically, so the control lever must
be returned to Neutral when the attachment
reaches a maximum height. If the control lever is
left in “Lift,”” the safety valve starts operation,
and the temperature of hydraulic oil rises, thus
causing machine trouble. Be sure to move the
control lever back to Neutral.

When the External Hydraulic Adapter is Used:

To use the external hydraulic adapter, the imple-
ment mounted on the tractor must have a double
action control valve.

Installing the external hydraulic adapter

Loosen the bolt in the area where the delivery
pipe is connected to the hydraulic case, and while
watching the O-ring position between the cover
and pipe, install the external hydraulic adapter
and secure with the adapter mounting bolt.
Tightening torque: 18.1 — 21.7 ft-lb
(2.5 — 3.0 kg-m)
Connect the outlet of external hydaulic adapter,
inlet of the control valve attached to the imple-
ment mounted on the tractor, outlet of the control
valve, and oil return port of the external hydraulic
adapter by pipes.
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Start the engine, and by operating the control
valve of the implement mounted on the tractor,
bleed the cylinder and pipes. Then check the pipe
joints for oil leakage.

DISASSEMBLING THE HYDRAULIC SYSTEM

The troubles of the hydraulic system can be clasi-
fied into the following three groups; the pump,
hydraulic case incorporating the piston, control
valve, etc., and piping incorporating the oil filter,
etc. To make correct repairs, their functions must
be fully understood.

Disassembling the Hydraulic Case

To remove the hydraulic -case, it is unnecessary to
drain off the hydraulic oil (transmission case oil).

1. Remove the seat and tool box.

N

Remove the fender bracket.

Remove the delivery pipe tightening bolt.

4. Loosen the eight bolts (M10) tightening the
hydraulic case assembly to the transmission
case, remove the hydraulic case, and place it
on the work bench.

w

Note:
A bond is ‘applied to the contact area of the
hydraulic case with its mount. To remove the
case, it is advisable to tap the case with a
screwdriver.

Loosen the control valve mounting bolt lock plate,
and loosen the bolt, then remove the control
valve. Take care not to damage the O-ring.

. -

Remove the auto-return feedback rod cotter pin
from the end of the control lever. Loosen the bolt
on the right side of the lift arm, and remove the
lift arm bolt, then pull out the left side lift arm.
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Remove the bushing set bolt, and by tapping the
ram shaft from its both sides, remove the bushing
and oil seal, then remove the ram shaft.

Note:

When removing the ram shaft, note the lift fork
position,

Remove the lift fork and connecting rod.

Loosen the four M10 bolts holding the cylinder
head, and remove the cylinder head.

Pull the piston out of the hydraulic case.
Loosen the control lever stopper ball holder, and

remove the steel ball.

Loosen the arm tightening nut, remove the arm,
collar and plate, and pull out the control lever.
Remove the flow control adjuster.
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Remove the breather from the hydraulic case.

1. Spool vaive

DISASSEMBLING THE CONTROL VALVE

Normally it is unnecessary to disassemble the con-
trol valve. Only when disassembly is really neces-
sary, it should be disassembled while taking care
not to give damage to components. Also take care
to keep the valve free from dust and dirt.

Important Instructions

1. When replacing the spool valve, be sure to
replace it together with its body.

2. Never attempt to disassemble the pump relief
valve in a place where the pressure gauge is
unavailable.

2. On return vaive ( / ﬁ
3. Flow control valve g ey
=S
! O I
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Remove the circlip on the opposite side to the
spool valve spring pin, and remove the spool valve.
Loosen the pump relief valve lock nut, and remove
the lock nut,

Loosen the relief adjuster, and remove the spring
retainer, spring and ball.

By tapping the valve seat from outside, remove the
valve seat.

INSPECTION
Check the valve seat and steel bail seat surface for

scratches.
Check the spool valve and body for scratches.

ASSEMBLING THE CONTROL VALVE

After washing clean each part, apply lubricant, and
then assemble the parts in the reverse order of dis-
assembling, take care so the parts are free from dust
and dirt.

The set pressure of the pump relief valve is 1,991
psi (140 kg/cm? ) at full flow.
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ASSEMBLING THE HYDRAULIC CASE

When assembling the hydraulic system, the
following steps must be taken.

. Thoroughly wash all parts with cleaning oil.
. Blow all washed parts with compressed air to

dry them off. Do not use cloth to wipe them.

. As for valves and related parts, they should be

kept dipped in gear oil SAE #80 after being

- washed.
. Avoid reusing “O" rings Backup Ring and

gaskets. Always use new ones. Before install-
ing “O" rings, coat them with good quality
grease.

e. Always use new cotter pins.

Do not put on gloves while assembling opera-

.tions.
. Before starting assembly, make sure that the

place is clean.

. When reusing the used oil after assembly is

over, avoid to use the lower part of the oil.
Add new oil to make up for the amount of
discarded oil (about one-tenth of the total oil
amount).

Do not stretch “O” rings so that they will not
permanently deformed.

Install the connecting rod to the lift fork,
and set with the cotter pin.

Place the lift fork in the hydraulic case, and
align the punch mark on the ram shaft with
the punch mark on the lift fork.

= 1.  Rum shaft
1 2. Liftarm
3. Punch mark

3. Hold the bushing with the chambered side

facing inward, and tap the set bolt into the
ram shaft while paying attention to the set
bolt position.
Tighten the ram shaft by tightening the set
bolt {(around which a seal tape is wound)
from the top of the case.

Tightening torque: 43.3 — 50.6 ft-Ib

(6.0 — 7.0 kg-m)

Grease the oil seal, and tap it in until it con-
tacts the bushing.
Install the bake-up ring (fully damped with
oil) and O-ring to the piston.
Oil the cylinder, and install the piston.

!

~

@l
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6.

7.
8.

install the larger. O-ring (fulled damped with

oil) to the cylinder head, and install the smal-
ler O-ring to the cylinder.

Tightening torque: 43.3 — 50.6 ft-Ib

(6 — 7 kg-m)

Install the greased O-ring to the control lever
shaft, and install it to the case.
Install the plate (with the holed side facing
rearward), collar and two arms to the control
lever shaft, and tighten them with the nut and
washer. Then lock the nut with the stopper
washer.
Tightening torque: 8.67 — 12.3 ft-lb
(1.2 = 1.7 kg-m)

9.

Note:
1.

Install the O-ring to the control valve, and in-

stall it to the hydraulic case. Tighten it with
the bolt, and lock with the stopper washer.

Tightening torque: 5.78 — 7.22 ft-lb

(0.80 — 1.00 kg-m)

Make sure that the spring pin on the end of
the control valve spool correctly fits in the
cut on the arm installed to the control lever.
Make sure that the flow control valve is in-
stailed to the control valve.

10.

1.

When reinstalling the pipe to the rear of the
control valve, tighten it 5 or 6 turns so that
the opened end of the pipe faces toward the
center of the lift fork, then lock it with the
lock nut.

< éls)

0.27 - 0.35 inch (7 — Smm)

3

1. Piston rod
2. Lift fork
3. Controi vaive

Apply the “Tight Lock” to the holder, and
put the spring in two layers. While taking
care so that the steel ball does not drop off,
install the holder to the hydraulic case.

Make sure that the control lever stops at inter-
vals of the same angle.
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12.

13.

14,
15.

16.

Aut-return rod

Matching -the mark with the punch mark on
the ram shaft, install the right and left arms.
Install the auto-return arm to the right return
arm, and tighten it with the bolt.
bolt.
Tightening torque:
Install the auto-return feedback rod to the
control lever and auto-return arm, and set
them with the cotter pins.
Install the breather.
Apply a sealing compound to the contact sur-
face of the transmission case with the mating
parts, and install the hydraulic case while tak-
ing care so that the dowel pin does not fall
off. Then tighten it with the bolt.

Tightening torque: 43.3 — 50.6 ft-b

(6.0 — 7.0 kg-m)

Lightly tighten the flow control valve adjuster
from the transmission case side, and turn the
lever 20° — 25° forward, and secure with the
nut.

17. Install the delivery pipe to the hydraulic case.
Tightening torque: 8.67 — 12.3 ft-lb
(1.2 — 1.7 kg-m)

18. Secure the pipe to the pump with the bolts.
Tightening torque: 5.78 — 7.22 ft-lb
(0.8 — 1kg-m)
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oiL PUMP

Qil Pump - Construction

This oil pump (Kayaba-Dowty, GP-1) is of the gear
type, employing the pressure loading system. The
pressurized oil is forced out to bearing bush’s rear
side, and the minimum clearance is maintained
between the gear teeth and the bush to make
lubrication, thereby securing a high volumetric
efficiency even at high-pressure-low-speed opera-
tion. {The bearing bush serves as a pressure load-
ing component and casing at the same time.} The
bearing bush is of movable design, and, as a result,
it is able to maintain a proper clearance whether
the bush swells due to heat or is worn due to pro-
tracted low-temperature operation.

The bearing bush is designed to be lubricated by
low pressure oil which is forced fed, independently
of the pressurized oil on the outlet side. This
prevents the seizing-up of the bearing and the
damage of the oil seal.

As far as the oil is clean, 90 percent of the specifi-
ed volumetric efficiency can be secured for a long
period. The pump has been tested for 4,000 hours
continuous operation and proven to maintain high-
performance.

Note:

1. The pump oil seal is made of synthetic resin,
and therefore, mineral oil should be used for
lubrication. Use of acid and and alkaline oil
kerosene, and high octane vegitable oil is not
allowed. Extremely high temperature oil
may cause corrosion to the oil seal.

2. The oil should be gear oil SAE 80 or equi-
valent. For details, refer to the Instruction
Book.

Removing the oil pump

To remove the oil pump the radiator must be re-
moved first. For the procedure for radiator
removal, refer to ''Engine’’ in this manual.

1. After removing the radiator, loosen the suc-
tion pipe and delivery pipe securing bolts, and
remove the pipes from the pump.

2. Remove the pump from the engine tiging gear
case.

Oil Pump — Disassembly

Note:

The oil pump should be disassembled in a clean
place, and the tools must be also clean. All dis-
assembled parts are blown with compressed air for
drying, after being washed. Vo not use rags.

Take care not to damage the body and cover,
because they are made of light alloys.

For this disassembly work, refer to Fig. 25.

1. Loosen the bolt (L) with a hexagon hole, and
remove the cover (K) and O-ring (1).

2. Remove the seal element consisting of two
sealing rings and support rings (H and G).
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Note:

Both sealing ring (H) and support ring (G) are
made into one piece assembly, and therefore,
they can not be separated.

——a
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The disassembled parts should be arranged in
order. As for the shafts and bushes, their positions
shouid be correctly memorized.

When installing bushes, take care not to con-
fuse the bush (C) for bush (F) in relation to
their positions.

Each bush has a mark A or B) stamped on its
end. A bush having the same character should
be installed on the cover side. (e.g. A indicates
clockwise rotation, and C denotes counterclock-
wise rotation.} The oil seal (M) should not be re-
moved unless otherwise broken. To pull out the oil
seal (M) from the body, take special care not to
scratch the housing bore.

Checking During Disassembling

Replacement of worn or damaged parts should be
done with special care. In order to increase pum-
ping efficiency, the gear rotates with its teeth in
slight contact with the pump casing. The contact
is evidenced on the low pressure side of the pump.
After a long period of use, the oil will become
dirty, and bush holes and journal bearings will be
worn. As a result, the casing wall begins to show

A indicates

counterclockwise. |

3. Push the drive gear (D) into the body (A), and
the bush (L) can easily be taken out by finger.
Remove the bush (C), and remove the gear
(D) and driven gear (E). The bush (F) can be
taken out together with the Q-ring (B).

Body (one)

O-ring (two)

Bushe A (one pair)
Drive gear {pair with E)
Driven gear (pair with D}
Bush C (one pair)
Support ring (two)
Sealing ring {two)
O-ring {(one)

Cover (one)

Bolt with hex. hole {six)
Oil seal (one)

Key (one)

——————0

ZrA--Ipmmoo®m>

wear. If the amount of wear exceeds more than
0.00! in. (0.05 mm), the clearance between the
gear teeth and the casing wall will be excessive, and
oil leakage will increase. This will reduce the per-
formance of the pump. Replacing the bush will not
be effective to improve the performance. The use
of a worn bush is not recommended except when
the pump is operated under low pressure and with
special care.

In general, working parts are subject to wear after
a long period of use, and there will be not a big
difference in wear between them. it is advisable,
therefore, that when any component parts show an
excessive wear, the pump itself should be replaced,
instead of replacing worn parts. It will be more
economical.

Each part should be washed with kerosene and
blown with compressed air. All removed O-ring
should also be replaced. Check the gears and gear
shafts for scratches and broken teeth. The contact
ratio in a pair of gears in mesh should be even.
Measure the shaft diameter with an outside micro-
meter caliper (special tool No.25MB). If the
measurement shows a smaller value than 0.495 in,
(12.598 mm), replace the shaft.
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Check the bushes for deformed bore and scratches.
If the discoloring of a gear can be considered to be
related with a defective bush, check for the relief
valve and related oil passages. If the length of a
bush is shorter than the value as shown below, it
should be replaced. 0.809 in. (20.574 mm)

Any discolored gear should also be repiaced Mea-
sure the clearance between the shaft and bush,
If the measurement is larger than the following
value, the bush should be displaced.

0.006 in. (0.177 mm)

Note:

If the clearance between the gear and the bush is
more than 0.00019 in. (0.005 mm), both parts
should be replaced together.

Oil Pump Assembly Order

Make sure that all parts are clean. If any oil seal (M)
has been replaced, it should be replaced. To install
the oil seal, use a press. (The seal lip must face in-
ward.)

1. Place the “O" ring (B) on the bush (F), and

coat it with good quality of mineral grease.
Insert it in the body (A) and push itin further.
A pair of bushes must be at right angles to the
bore in order to protect them against scratches.
Tolerance is allowed for the bush so that it
can be smoothly fitted in place without requir-
ing force. If the bush has a scratch on its sur-
face, it will not move smoothly. In this case,
pull out the bush and smooth down the raised
part with oil stone. Make sure that the surface
of the bush is smooth. For this check, use a
surface plate. After using oil stone, be sure to
wash the bush. Oiling te bore will make it
easy to install the bush. Make sure that after
installation, the “Q’’ ring is in place.
The “O'’ ring must be located between the
bush and the body’s bottom. The pressure
balance type is greatly affected by the result
of assembly. Make sure that the escape groove
in the bush surface is not inclined. Incorrect
assembly will not provide the pressure balance
effect, and as a result, the bush in the bore
will be deformed by pressure.

9. When inserting the drive gear (D) into the
. body A, take care not to damage the oil seal

with the stepped (mechined) part of the gear
shaft. To this end, wind a cellophane tape
around the machined part or cover it with a
specially disigned sleeve.

The sleeve should be the same in outside dia-
meter as the shaft (larger part in diameter),
and its end is tapered. Install this sleeve firmly
around the end of the drive gear (D), and in-
sert it into the body (A).

The oil seal will not be damaged. !f a gear
which is once used is to be reinstalled, it should
be positioned so that the same contact with
the other gear in mesh will be exactly the
same as before.

3. Fully grease the bushes (C) in pair, and insert
them in the body. Place the seal ring (H) on
the support ring (G), and set the position on
the bush.

4. Place the “O’ rings (1) and (J) on the body,
and place the cover. Finally tighten the bolt
with a hole (L) by using a hexagon wrench
(special tool AW-60-6 mm). Tightening torque
is 5.77 ft-lb. (0.8 kg-m). Lock the bolt head
with center punch, feed a small quantity of
oil through the port.

5. Make sure that the assembly is done perfectly
by turning the drive gear (D) with an openend
wrench (special tool BT-9, 8 x 9). If the gear
tums smoothly, the assembly is correct. If too
tight, correct it.

Refer to Fig. 26.

Installing the Oil Pump

1. Align the pump shaft with the pump drive
shaft, and install it to the engine timing gear
case.

2. Set the O-ring correctly, and install the suc-
tion pipe and delivery pipe to the pump.

Tightening torque: 5.78 — 7.22 ft-lb
(0.8 — 1.9 kg-m)
3. Install the radiator.

——
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Test

Special care should be taken for test run, parti-
cularly when bushes, gears and body have been
replaced. Test run should be continued at least for
30 minutes. First make sure that the engine oil,
cooling water, transmission oil and other compo-
nents of the tractor are all perfect. Run the engine
with no-ioad at idling speed, and when oil tempera-
ture rises as specified (engine water 180°F or
82°C), increase the engine speed to increase the
pump delivery. Operate the control lever for hy-
draulic control, and give load to the pump.

In particular, while operating the pump, check the
temperature of the pump. If the temperature is
ex-cessively high (about 178°F or 80°C), reduce
the engine speed temporarily, and continue no-load
operation until working parts are fully broken in.

Note:

The disassembly and reassembly of the pump
are relatively easy, but it should not be unnecessa-
rily disassembled because of trouble of the hydrau-
lic system, of which causes are unknown. Avoid
perform disassembly for repair in the field, because
it is very difficult to prevent dust and dirt from
entering in the pump. Parts may also be scratched.
Frequent disassembly will result in leaky oil seals.

HYDRAULIC CONTROL

When an implement is fully lifted, the control lever
automatically returns to NEUTRAL position. If
the control lever does not return, adjust as follows:

1. Disconnect the lift rod from the lift arm.

2. Set the lift arm to UP position with the con-
trol lever. When at the UP position, check and
adjust the free-play (A) to be about 0.20 in. —
0.59 in. (56 — 156mm).

Unless the above free-play is obtained, the
control lever will not automatically return to
NEUTRAL position. _

3. If the play is too small or there is no play,
shift the adjust nut toward the control lever
(in the tightening direction).

If the play is too large, shift the adjust nut to-
ward the rod end (loosening direction).

s

<20
0.02-in — 059 in (5 — 15mm) Lift arm

Control lever
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TROUBLESHOOTING GUIDE

This paragraph describes the troubleshooting procedures on the hydraulic system used on Satoh Model
S.370 & S-370D tractor. It lists the various troubles that might be blamed on the hydraulic system together
with their possible causes, the checks to be made, and the corrections needed.

Implement will not Lift at all when Control Lever is Placed in LIFT

Probable cause

KRemedy

H W N =

o,

Excessive load on end of lower link

Oil pump O-ring damaged or oil seal slipped out of
position

Broken pump drive shaft

Improper relier pressure setting

Cracked piping or damaged or weakened O-ring
Control valve joint to control valve spring pin broken

Reduceload
Replace

Replace

Adjust to 1700 Ib/in.?
(120 kg/cm? (full-fiow))
Replace

Replace

Implement is not Raised Quickly

Probable cause

Remedy

OO bhWN =

Scratched or leaky relief valve seat
Pump not delivering enough oil
Suction strainer clogged
Implement too heavy

Broken piping or damaged O-ring
Improper relief pressure setting

Replace as an assembly
Replace

Wash strainer and.replace oil
Reduce weight

Replace

Adjust.to specification

implement Lowers During Neutral

Probable cause

Remedy

1
2
3

Broken or leaky O-ring
Worn spool valve
Safety valve improperly adjusted

Replace
Replacespool and body as a matched set
Readjust to 3,980 Ib/in? {180 kg/cm? )

Implement will not Lower when Control Lever is Placed in Down

Probable cause

Remedy

1

2

Flow control valve kept closed due to loosened
lock nut
Flow control lever not properly set

Readjust and secure with lock nut positively|

Readjust

Oil Temperature is Excessively High

Probable cause

Remedy

Oil pump seized
Pump not delivering enough oil

Relief valve at falt

Leak relief valve seat due to damage
Automatic kick-out not properly adjusted

Replace. (Check for presence of foreign
particles in oil)

Replace

Check valve height (highest position)

or stopper.

Refer to 44.3 for adjustment procedure.
Replace

Readjust
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Abnormal Noise

Probable cause Remedy
1 Pump seized Replace
2 | Pump not sucking enough oil Check oil level in tank or clogged suction
filter
3 Air leaking into suction pipe or past oil seal Repair
4 Desteriorated oil Replace
5 | Clogged strainer Clean
SPECIFICATIONS
Specification

Control

Type of cylinder
Diameter of piston

...................................

............................

Lift hold doun & flow control external
service.
Single action bylinder

Typeofcylinder . ........ ...t Single action cylinder
Diameter of Piston . .. ..ot v i 2.205 in. (56 mm)
Stroke Of PISTON . ... .t 2.795in. {71 mm)
‘Pressure for reliefvalvesetting . ......... ...t 1.706 Ib/in. (120kg/cm)

Maximum lift power lind end
Type of hydraulic pump
Out putof hydraulicpump. ... 3.84 gal/min (14.2 1it/min)/2700 rpm
Controle valve type
Name and model hydraulic pump
Oil lock valve
Strainer mesh

..................
.....

......................

..... KAYABA GP1-15

..........................
...............

..... 100 mesh
Hydraulic oil . . ..o S.A.E. #80 geae oil (same as transmission

...............................

..............................

1,277.5 1b (580 kag)
Pressure ioading gear pump

Spool valve 3 port 3 position

Oil lock valve (adjustable flow control)

oil)
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8-1 ELECTRICAL SYSTEM

GENERAL

The Satoh Beaver (Model S-370 & S-370D) tractor
is equipped with a Yuasa NS-60 battery having a
capacity of 12 volts, 45 AH which supplies all the
power for the electrical system of the tractor.

This battery supplies power for the starter motor,
2 Sheathed type glow plugs, the water tempera-
ture warning switch for sensing over-heating of the
engine cooling water and oil pressure warning
switch for sensing decrease in the lubricating oil
pressure. A charger is also provided for maintaining
the voltage of the battery at a constant value.

The instrument panel is equipped with a starter
switch for starting the engine; water temperature
warning lamp for the engine cooling water; engine
oil pressure warning lamp; a unit with a built-in
battery charge warning lamp, head light switch,

DATA AND SPECIFICATIONS

glow signal lamp for indicating that the glow plug
is red hot; horn button; regulator to control the
battery charging.

Two 12V-25W/25W headlight lamps are located at
the front of bonnet. These can be switched to high
and low beam.

A safety starter switch is installed on the clutch
housing to prevent accidents such as abrupt motion
of the tractor when the engine is started. The cir-
cuit between the battery and starter switch can’t
be closed unless the main clutch is completely
disengaged by fully pressing the clutch pedal down.
Therefore, the engine can’t be started even if the
switch is turned to the start position.

An optional direction indicator unit and working
light can also be installed.

The electrical units provided on the Satoh Beaver (Model S-370 & S-370 D) and their types are as follows:

1. Battery Yuasa NS 60 12V-45AH

2. Starter motor M4T 14673
3. Generator 021000-2431
4. Water temperature warning switch

5. Oil pressure warning switch

6. Glow plug

7. Glow signal lamp

8. Regulator

9. Starter switch Honda Lock

10. Light switch

11. Safety starter switch

12. Water temperature warning lamp
13. Oil pressure warning lamp Stanley 12V-3.4W
14. Charge warning lamp

Honda Lock

15. Headlamp Stanley 12V-25W/25W 2 ea.
16. Fuse
17. Horn

18. Horn switch
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ELECTRICAL WIRING DIAGRAM
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BATTERY

The battery provided with the Satoh Beaver Model
S-370 & S-370D tractor is the Yuasa NS60 12V,
45AH, negative ground type.

Note:

1. The generator for the engine is of the minus
ground type. Pay attention to the polarity of
the battery when replacing or reinstalling so
as not to connect it in reverse.

2. The battery on tractors shipped abroad from
Satoh factories are always dry-charged except
in special cases. Be sure to perform initial
charging immediately after unpacking, before
attempting to start the engine.

Dry Charge

“Dry charge battery”” means the directly-usable
battery, in which both negative and positive and
plates are fully charged, plate drying is specially
done, so that it may not combine with oxygen in
the air when it is stored.

Batteries which are usable only by supplying elec-
trolyte and performing the initial charging are called

"“dry charge battery” or’‘directly-usable battery”.
The direct usability of the directly-usable battery
very gradually deteriorates due to temperature
change while it is manufactured and stored. Ac-
cordingly, the direct usability performance within
six months after manufacture is about 75% of the
nominal capacity.

Therefore, it is important to perform the following
initial charging when using the battery.

Initial Charging

Batteries in store cannot be used even if the electro-
lyte is supplied, as the negative plate is oxidized by
oxygen in the air.

Therefore, to restore the negative plate to the
sponge lead, charge a relatively low specified direct
current.

This charging is called initial charging.

1. Notes on initial charging
The electrolyte to be filled first should be
dilute sulfuric acid specified by the battery
manufacturer, of which specific gravity is near-
ly that with the battery fully charged.

Relation between temperature and specific gravity of dilute sulfric acid.

Sulfuric Acid © 32°F I 41°F | 50°F | 59°F | 68°F | 77°F | 86°F | 95°F | 104°F | 113°F | Temperature
Weight % . (0°C) | (9°C) | (10°C)| (15°C)| (20°C) | (25°C)| (30°C) | (35°C)| (40°C) | (45°C) | Coefficient
i
23.0 1 1218 | 1.215 | 1.212 | 1.208 | 1.205 | 1.202 | 1.198 | 1.195 | 1.191 | 1.183
28.5 11223 1220 | 1217 | 1.213 [ 1.210 | 1207 | 1.203 | 1.200 | 1.196 | 1.193 0.00067
29.1 1228 ' 1225 | 1222 | 1218 | 1.215 | 1.212 | 1.208 | 1.205 | 1.200 | 1.198
298 1233 | 1230 | 1.227 | 1223 | 1220 | 1217 | 1213 | 1.210 | 1.206 | 1.203
304 1238 ' 1.235 | 1.232 | 1228 | 1.225 1222 | 1.218 | 1.215 | 1.211 | 1.208
310 1244 ' 1241 | 1237 | 1234 | 1.230 | 1.226 | 1.223 | 1.219 | 1.216 | 1.212 0.00070
31.6 1249 | 1246 | 1.242 | 1.239 | 1235 | 1.231 | 1.228 | 1.224 | 1.221 | 1.217
322 1254 - 1251 | 1.247 | 1.244 | 1.240 | 1236 | 1.232 | 1.229 | 1.226 | 1.222
328 1.250 ' 1256 | 1252 | 1.249 | 1.245 | 1.241 | 1238 | 1.234 | 1.231 | 1.227
33.4 1264 1261 | 1257 | 1254 | 1250 | 1.246 | 1.243 | 1239 | 1.236 | 1.232
34.0 1269 ' 1.266 | 1.262 | 1.259 | 1.2556 | 1.261 | 1.248 | 1.244 | 1.240 | 1.237 0.00071
34.6 1.274 | 1271 | 1.267 | 1.264 | 1.260 | 1.256 | 1.253 | 1.249 | 1.254 | 1.242
35.2 1.276 | 1.276 | 1272 | 1.269 | 1.265 | 1.261 | 1.258 | 1.254 | 1.250 | 1.247
35.8 1284 | 1.281 | 1.277 | 1.274 | 1270 | 1.266 | 1.263 | 1.259 | 1.255 | 1.252
36.4 1289 | 1286 | 1282 | 1.279 | 1275 | 1.271 | 1.268 | 1.264 | 1260 | 1.257
37.0 1294 ; 1291 | 1.287 | 1.284 | 1.280 | 1.276 | 1.273 | 1.269 | 1.265 | 1.261 0.00072
375 1.299 | 1.296 | 1.292 | 1.289 | 1.285 | 1.281 | 1.298 | 1.274 | 1.270 | 1.266
38.1 1.304 + 1.801 | 1.297 | 1294 | 1290 | 1.286 | 1.293 | 1.279 | 1.275 | 1.271
38.7 ' 1309 1.305 | 1.302 | 1.299 | 1.295 | 1.291 | 1.288 | 1.286 | 1.280 | 1.276
39.3 | 1.314 . 1311 | 1307 | 1.304 | 1.300 | 1.296 | 1.293 | 1.289 | 1.285 | 1.281
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Note:

Temperature constant fixes the standard of specific
gravity at 68°F (20°C), and is the mean value in
the chart.

When the electrolyte is filled, its temperature usual-
ly rises up due to combining heat, so in summer
use the low-temperature electrolyte (in case of
NS60 Battery 37.0% at 68°F (20°C), 1.280.

2. Charge the battery usually fot 72 hours with a
stabilized current one-twentieth the battery
capacity.

In case the battery is stored for more than

one year, it is necessary to charge for a longer

period than the above. '

If the electrolyte temperature exceeds 113°F

(45°C) during charging, decrease the currrent

gradually or stop charging.

The temperature must be below 113°F (45°C)

when the charging is completed.

3. Compiletion of charging can be known by the
facts outlined below.

a. You have charged for 72 successive hours
with a specified stabilized current.

b. The terminal voltage has risen over 2.50V
per one cell, and is stable for several hours.

c. Specific gravity of each cell has risen up
to an optimum degree, and is stable for
several hours.

d. Gas is vigorously generated from each cell.
Note:
The generated gas, which is combined gas
of oxygen and hydrogen, is very explosive,
so keep it from fire.

Auxiliary Charging

The charged battery discharges itself by 0.5 ~ 1.0%
of its capacity every day even if it is not used, and
the higher its electrolyte tempetature is, the more
the discharge is.

If the battery keeps discharging for a long time, it
does not work well even if it is necessary to perform
the auxiliary charging once a month for batteries
which are not in use, while perform the charging
for those which are in use when the specific gravity
is 1.260, 68°F (20°C). :

Handling and Inspection

Handle the Yuasa Yumicron battery in the same

way as for normal batteries.
1. The battery performance depends on your

handling. To inspect the battery, do as follows.
See whether something is wrong with the
battery on its surface.
Remove the plug and see whether the electro-
lyte is properly filled.
Measure the specific gravity and temperature
of each cell with a hydrometer and a thermo-
meter.
Measure the terminal voltage of each cell or
whole cells with a voltmeter.
Check the charging of the battery with a bat-
tery tester.
Check the battery on the tractor for connec-
tion and tightness.

2. Fluid inspection
If the bgttery fluid is insufficient, replenish
refined water up to the specified height.
In principle, the fluid should remain about
0.39 - 0.51in. (10— 13 mm) . above the
splash plates.
inspect it in the following way.

i

Ti

CL-1-N-X-X-)

@)

Standard

e

3. Specific gravity measuremerit
The specific gravity of the electrolyte is in
proportion to the discharged quantity, so
the battery discharging state can be known by
measuring the specific gravity.

=3t - nEy;o Line

—> Electrolyte

Float

How to Read Electrolyte
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a. When measuring the specific gravity, set your
eyes at the top of the electrolyte which is
raised due to surface tension.

b. The specific gravity depends on the tempera-
ture. If the temperature is high, the specific

Troubleshooting

gravity is small.

The specific gravity for this battery fixes
the standard of 68°F (20°C).

Therefore, it is necessary to know the specific
gravity in the case of 68°F (20°C).

Testing of battery with a hydrometer. If the specific gravity of the electrolyte in the battery has been
correctly adjusted after the battery is fully charged, the state of charge of the battery can be estimated
by measuring the specific gravity of the electrolyte with a hydrometer.

Specific Gravity of Electro-
lyte after Temperature
Correction (at 20°C)

State of Battery

Correction

............... Specific gravity too high
............... .Satisfactory

Adjust specific gravity while recharging battery

1.

2.

No further attention is necessary if difference in specific
gravity of electrolyte in each cell is 0.015 or less.

|7 difference in specific gravity of electrolyte in each cell
of battery is more than 0.015, make a high-rate discharge
test. If the test result indicates that the battery is in good
condition, adjust specific gravity while recharging battery.

............... .Fair

. Recharge battery.
. If specific gravity of electrolyte in each cell is unequal,

make adjustment while recharging the battery.

. Check regulated voltage and function of voltage regulator.

Below 1.200........... .Unsatisfactory

1. Follow the steps outlined under specific gravity reading

of 1.240 ~ 1.200.

. Check the generator circuit for short, loose connections

and poor contact due to corrosion and give necessary
service attention.

When difference in specific | 1.
gravity of electrolyte in each
cell is 0.025 or more

specific gravity reading.

2. Electrolyte leaking

Short in cell with lowest

3. Level of electrolyte in
cell too high or electro-1g
lyte diluted with water

leading into cell.
4. Self-discharged

3.

. Recharge battery and check specific gravity of electrolyte

twice at one hour interval and if the hydrometer readings
are nearly equal.

. Adjust specific gravity of electroiyte in each cell to 1.255

~ 1.260 while recharging battery.
Make a high-rate discharge test after discharging the bat-
tery continuously for 12 hours.

. |f difference in cell voltages is 0.5V or more, the battery

should not be used without recharging.

Data and Specifications of Battery

Model YUASA NS 60
Capacity 20HR 45AH
Size LxWxH 9.3x5x8.86inch
(236 x 126 x 225mm)
Weight 28.63 Ib(including electrolyte)

Q‘ty of electrolyte 0.82 gal (3.1 lit)

Specific gravity of electrolyte
1.280 1 0.010 at 68° F {(20°C)

Size of terminals

0.63 in. 0.69 in.
(16mm) (17.5mm)
H €T H £ E
- 2& - o §
;Q_ P=3nd g ol
Negative: 1/9 tapered Positive: 1/9 tapered
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SAFETY STARTER SWITCH

A safety starter switch is installed between the
start switch and starter motor to prevent inad-
vertent accidents such as abrupt motion of the
tractor when the engine is started. The switch is
installed on the clutch pedal. In this condition the
engine can be started by the starter motor when
the starter switch is tumed to the Start position.

Removal of the starter switch

The switch can be removed by removing the con-
nector and loosening the locknut. The safety
switch itself can’t be disassembled.

Adjustment

After the amount of free movement of the clutch
pedal is adjusted, use the locknut to adjust the gap
between the top end of the safety switch and that
of the release shaft arm to be 0.12 inch (3 + Tmm)
with the clutch pedal fully depressed.

........ -

Al

VAN \0.12inch(3i1mm)

;

Upon completion of adjustment, confirm that the

starter motor does not rotate when the clutch pedal
is released.

KEBS...... MO03 T 15772
Model ........... KE70, 75.. .M004 T 14673
TYPe . i e, Electromagnetic
coupling
KES5...... 12V-0.9kW

Nominal output.. kg7 75, . .12V—1.2kW

a0

Cross Section of Starting Motor

Direction of rotation. .. ....... CW (viewed from
pinion side)
KEBS. ..... 90
Yoke diameter. . ... KE70, 75. . .100
) KEBG...... 6.4 kg
Weight........... KE70, 75. . .About 7.5 kg
2

=
™

-

Magnetic switch
shift lever
Front bracket
Overrunning clutch
Stop ring
Center bracket
Yoke

Pole

Field coil

10.  Armature

11. Brush .
12. Rear bracket
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The starting motor is an electromagnetiac pinion
sliding type DC series motor. It is of the construc-
tion for providing a smooth engagement of the
pinion and the ring gear by the action of the mag-
netic switch.

The starting motor is composed largely of the motor
section for generating power, the overrunning
clutch section for transmitting the turning force
and preventing overrunning after engine start and
the magnetic switch section for bringing the pinion

and the ring gear into engagement and supplying
the load current to the motor.

The stationary part consists of a yoke, pole piece,
field coil, an armature, a brush and rear bracket.
while the moving part comprises an armature and
overrunning clutch.

The magnetic switch is composed of an iron core,
plunger and contactor coil. The plunger and the
clutch are connected via the lever.

ALTERNATOR
8
Mode! ............... 021000-2431 A
Type .. ovviv .. AC type
Nominal output. .. ..... 12V-35A
Direction of rotation. .. .CW (viewed from pulley E
side) F
Weight............... About 3.6 kg ON
Wiring
O @
3
X | St
16 ® L
) = 3 Ball bearing
T o 4  Rear bracket
§ Fi et
S 7 Front bracket
// 8 Ball bearing
® l 9  Pulley
0 Diode

S
NI
-

Cross Section of Alternator

The alternator is a three-phase AC motor equipped
with a diode rectifier and is driven by the crank-
shaft pulley via the V-belt.

.The alternator is mainly composed of the moving
part and the stationary part. The moving part

comprises a rotor, ball bearing pulley with fan, etc,
while the stationary part consists of an armature, a
front bracket, rear bracket, fin complete, brush,
etc. Diodes { +3, —3) are secured on the fin com-
plete (heat sink).
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REGULATOR

Lamp relay

l Voltage reguiator

Wiring Diagram

The regulator is composed of voltage regulétor
and lamp relay, the wiring thereof are together
contained in the connector.

The voltage regulator is for keeping the power
generated by the alternator constant regardless of
the alternator speed and on/off the current to the
field coil as required.

The lamp relay is for extinguishing the pilot lamp
by the use of neutral voltage (N terminal voltage)
of the alternator.

That is, this lamp is off while the alternator is
generating power.

ELECTRIC SYSTEM DISASSEMBLY,
ASSEMBLY AND ADJUSTMENT

Disassembly

1. Starting Motor

a. Disconnect the cable from the battery ter-
minal.
Disconnect wiring from terminals B and S.

c. Remove the mounting bolt and remove the
starting motor.

2. Alternator

a. Disconnect the cable from the battery ter-
minal.

b. Disconnect each wiring on the alternator rear
panel.

¢c. Remove the alternator brace bolt and remove
the V-belt.

d. Loosen the support bolt and remove the alter-
nator.

Assembly and Adjustment

1.

Staring Motor

When the engine does not start upon the starter
switch ON, do not hastily take it as a starting
motor trouble.

The cause of the trouble may be in the staring
motor but it is also possible that other switch
or some part of engine is in trouble. Therefore,
check the starting circuit with the starting
motor installed. |f no abnormality is found,
remove the motor from the engine and test it.

a. Check items of starting circuit
1} Charge condition of battery
2) Tightening of battery terminal
3) Tightening of Starting motor terminal
4) Wiring (grounding, disconnected wire)
5) Grounding of starting motor
6) Starter switch
b. No-load test
Connect the starting motor, ammeter, volt-
meter and switch as shown. Set the switch ON,
then measure the motor speed, voltage and
current. |f the value obtained does not corres-
pond to the standard value, trouble-shoot
according to the table below and correct it.
A
Ammeter
' Battery Starting
T motor
No-load Test Wiring
Trouble shooting -
Sympton Probable cause
1. Greatcurrent & low motorspeed ..........

Loss of bush oil, bush
damage

Friction of armature &
pole piece

Grounded armature coil
& field coil.

Shorted armature coil.
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2. Greatcurrent&noturning............... Alternator
Gr?unded magnetic For the alternator performance te’
switch . ammeter, voltmeter, switch, varia.
Gro.unded. armature  coil battery as shown and cause the alternai.
& T'Eld coil. by the motor.
. Seized bush.
3. Nocurrent, Noturning.........oovuvnnn. " Si
Discennected  armature
coil & fild coil. Qlg Esz _l
Disconnected pigtail of @) Atternstor ;
brush. <R =
Poor contact of brush & Q I
commutator.
4. Small current & low motor speed .......... Performance Test
Poorly connected fieid
coil.
5. Great current & high motor speed. .........
Shorted field coil. a. No-load test .
¢. Replace the brush if it is worn beyond the Turn the alte.rna.tor and set the switch S1 ON
e e and the excitation current flows from the
service limit. . . .
d. Measure the gap (pinion gap) between the battery to the alternator field coil. In this

pinion and the stop ring as follows: When the
battery is connected between the 3 terminal
of the magnetic switch and the starting motor
body, the pinion projects and comes to rest.
In this condition, gently push the pinion back
to the armature side and measure the gap.

=

Stop ring

Pinion gap

S

Measuring Pinion Gap

Note:

1. Disconnect the connector of M terminal
while the pinion gap is measured.

2. Assemble by reversing the steps for dis-
assembly. However, note the following.

3. Thoroughly clean the front bracket flange
of the starting motor and the starting
motor mounting face of the crankcase. Be
sure to remove coating, oil, rust, etc.
before installation.

condition, gradually increase the altetnator
speed until reverse current to the field coil is
not present, set the switch S1 OFF, further
increase the alternator speed and read rpm
when the voltmeter indicates 14V. Satisfactory
if the reading is below 1300 rpm.

b. Output test
With load resistance (variable resistor) R set at
the maximum and in the condition that almost
no load current flows, set the switches S1 and
S2 ON. Increase the alternator speed while
gradually increasing the load current. Satis-
factory if the atternator speed is less than 300
rpm at the terminal voltage of 14V and current
of 16A.
Assemble by reversing the steps for disassemb-
ly. Note the following.

¢c. Wire carefully.

d. Adjust tension of V-belt.

Notes on handling:

1. Do not use a high pressure tester such as
megger. Otherwise the diode may be
broken.

2. Perform quick charging, if required, with
the quick charger or the like with the
battery terminal removed.



A

Regulator

a.

Checking no-load adjustment vaive

Connect the voltmeter between terminals A

and E of the regulataor, remove the termianl B

during engine idling and increase the alternator

speed to 4000 rpm. Satisfactory if the voltage

at this time is 14.0 ~ 15.0 V.

Notes on handling:

1. Note that the regulator is sealed.

2. Do not operate the engine with the regu-
lator coupler removed.

Glow Plug and Glow Lamp

a.

C.

Satisfactory if the plug tip is red heated when
the positive pole of the battery and the nega-
tive pole of the battery are connected to the
terminal and the body respectively.

Check if it takes a long time to red heat the
glow lamp with the engine installed. Either
one of two lamps may have blown. The glow
lamp should be red heated within approx. 25
seconds.

Check the glow lamp for fused filament.

ELECTRICAL SYSTEM 8-10
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GENERAL

Satoh Rotary Tiller, Model 2PR-11008S, is a chain
side drive type rotary tiller designed for Satoh
Tractor ‘‘Beaver’’ (Model S-370 & S-370D) on the
basis of year’s study and latest technology of Satoh.
It is a light, compact, high-performance and dura-
ble tiller which has been manufactured from well-
selected materials, finished precisely, assembled
with utmost care and then inspected strictly in the
factory provided with the excellent quality control
system and the latest engineering equipment.
Special method of using a bracket greatly facilitates
its mounting and demounting. Mounted on a tractor,
the tiller is well-balanced and given enough ground
clearance. Tilling width of 434 in. (1,100 mm) is
obtained with 28 pieces of blades.

Tilling shaft rotates at the speed of 153, 226 or

CONSTRUCTION

Rear Wheel

“Tilling depth control handle

Lift rod

\.\/ (laft)
; wils? & Arm (left
94 /ﬁ:;

~
=
- S

HIH Universal joint
Sub frame Tilling blade

Satoh rotary tiller (Model 2PR-1100S) is a light,
small size rotary tiller of a chain side drive type. It
is mounted on a tractor using a bracket. One person
can mount and demount the tiller to the tractor
easily. For its installation, insert the shaft fitted to
the rotary tiller frome into the U-shaped part of
the rotary tiller frame into the U-shaped part of
transmission case, fit the sleeve and fix with a pin.
The height of the rotary is controlled with the
hydraulic system of the tractor by means of the
left and right lift rods set to the frame.

Power is transmitted to the rotary tiller gear box
through P.T.O. shaft and universal joint of the

371 rpm at the rated engine revolution according
to the speed of P.T.O. shaft of the tractor. By
selecting appropriate tilling shaft speed and for-
ward speed of the tractor the most efficient ope-
ration is ensured for each field condition.

The blade holder is attached to the tilling shaft at a
sweepback angle to provide smooth tilling operation
and prevent entangling grass of straw.

The blade with excellent durability has been
designed so that it may reverse and crush any type
of soil without wasting power. Depth adjustment is
made easily from the operator’s seat with a handle.
Ridger is equipped as option for ridging operation.
In paddy fields, the tilling shaft can be replaced
with plowing rotor. Thus, the Satoh ‘‘Beaver”
tractor can fully show its excellent performance in
wider areas of operation.

tractor and then turned in its direction with the
spiral bevel gear incorporated in the gear box.

The tilling shaft is rotated by the chain in the chain
case mounted on the left side of the rotary tiller
cover, by which the blades mounted on the tilling
shaft behave for digging out the ground and revers-
ing to crush the soil and then the rear cover levels
the ground.

A frame is set to the frame for the center of the
rotary tiller and a shaft is fixed installing the tiller
to the tractor. A lift rod for lifting and lowering
the rotary tiller is fitted to the center of the shaft
and a support is fitted to the rear side. The support
is provided with a gauge wheei and a handle with a
screw to control the tilling depth. Lowering pre-
vention chain for preventing the rotary chain from
lowering naturally while traveling, and universal
joint cover are provided to ensure safe operation.
Each rotating part is compietely water-and dust-
proof and excellent in durability.

As an optional part, ridger fitting support is set to
behind the support. The tilling shaft can be easily
detached and replaced with a plowing rotar or other
parts in the paddy field.
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DISASSEMBLY OF THE ROTARY TILLER

The rotary tiller should be cleaned by washing to

remove mud and dirt before disassembling.

1.

With the tiller mounted on the tractor, drain
the oil from the chain case after removing the
drain piug.

After that, detach the tiller from the tractor.
After the tiller is detached from tractor, drain
the oil from the gear box after removing the
drain plug.

Remove the depth wheel gauge after removing
the depth guage wheel set pin.

Removing the castle nut

Remove the cotter pin locking the castle nut
at the underside of the depth control sied,
and then loosen the castie nut.

Remove the cotter pin from the shaft at the
fulcrum of the support and frame and remove
the support.

12.
13.

14,

15,

16.

Removing the support

Loosen the bolts for tightening the frame,
cover chain case and side plate, and remove
the cover.

Raise the bent portion of the lock washer of
the bolt which holds the frame to the gear
box and loosen the bolt. Remove the frame
after loosening the bolt hoiding the cover
plate and frame.

Remove the rotary shaft by loosening both
sides of the mounting portion.

Remove the chain case cover and then remove
the tension springs. Loosen the circlip setting
the sprocket wheel and release the lock of the
tab washer. Remove the sleeve nut and then
remove the sprocket wheel with its chain.
Remove the chain case carefully after loosen-
ing the arms (LH) and bolts.

Pull out the rotary shaft (L.H.) from the
lower portion of the chain case by tapping
lightly it; then remove the circlip and ball
bearing oil seal.

Remove the left arm from the gear box.
Remove the pinion bearing case paying atten-
tion to the shims between the case and gear
box.

Remove the rubber cap from the pinion bear-
ing case, raise the bent portion of the tab
washer and loosen the sleeve nut. Take out
the pinion gear oil seal, bush and taper roller
bearing.

Release the lock of the driveshaft tab washer
and loosen the sleeve nut. Take out the drive-
shaft from the gear box after removing the
bevel gear.

Loosen the bolt tightening the right arm and
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remove the gear box.
17. Remove the cover under the plate and the
circlip and pull out the rotary shaft (R.H.).
18. Remove the bearing housing from the plate
and remove the ball bearing oil seal.

INSPECTION

Inspect chains for excessive pitching on the surface
of the chain roller. Excessively bent or cracked

4

L = 13.12 in (333.3mm]}

bushes should be replaced with new ones.

ASSEMBLY OF THE ROTARY TILLER

1. Parts should be carefully washed with clean-
ing oil and checked for damage, wear or other
defects.

Repair any defect or replace with new parts,
if neccessary.

2. In principle, new oil seals, “O" rings, gaskets,
circlips and cotter pins should be used.

3. Be sure to check whether the ball bearing
rotates smoothly. If any resistance is felt
during rotation, replace with a new one.

Assembly of the Gear Box

Backtash: 0.0079 —0.0157 in
(0.2 — 0.4mm) B

s}

2.953 + 0.002 in
{75 + 0.05mm

T

\-3,&_

Deteriorated rubber parts should be replaced
with new ones.

If the rotary shaft is bent or the tine holder is
cracked, they should be repaired or replaced
with new parts.

Grease should be applied to all sliding parts
and revolving parts and they should be care-
fully assembled in accordance with the speci-
fied dimensions.

Preload: 1.44 — 2.88 ft-lb
{0.2 —~ 0.4 kg-m)

Assembly diagram of the gear box
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Install the taper rolier bearing on the pinion
shaft paying attention to the direction.
Install the taper roller bearing on the pinion
bearing case paying attention to the direction
of its outer race.
install the pinion shaft, with the taper roller
bearing mounted, in the pinion bearing case
and push the bearing into it.
install the oil seal bush and push in a grease-
coated oil seal. Tighten the sleeve nut with a
tab washer.

Preload: 1.44 — 2.88 ft-Ib

(0.2 — 0.4 kg-m)

After setting the proper preload, bend the tab
washer and lock the sleeve nut.

5. Select shims by using a special tool so that the

cone center of pinion shaft becomes 75¢

0.05mm.

Measurement of the cone center

Pinion shaft cone center 2.953:0.002 in.
(75£0.05mm)

Place a Special tool on the pinion gear,

measure the gap between the top end of the

tool and the mounting place of the pinion

bearing case. Place shims to fit the gap between

the gear box and tighten the gear box after

adjusting the backlash of the bevel gear.

ﬁ %
|

R
'@% S

|

Thickness of the shim

Part No.1136-3011-000: 0.004 inch (0.1mm)
1136-3012-000: 0.0079 inch (0.2mm)
1136-3013-000: 0.0157 inch (0.4mm)
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Backlash of the Bevel Gear

1.
2.

Set circlips in the gear box.
Instal! the oil seal, bush and oil seal ball bear-
ing on the shaft which in turn is installed in
the gear gox. Install the left arm in the box.
Tightening torque: 15.2 — 21.7 ft-Ib

(2.10 — 3.0 kg'm)
Apply grease to the oil seal and install under
the chain case. Push a ball bearing into it and
set it with circlips.
Carefully push an oil seal bush onto the
rotary shaft (L.H.) and install the shaft, with
adhesive applied on its gear box mounting
surface, in the chain case.
Install the chain case on the left arm by loosely
tightening the bolts and push a ball bearing
onto the drive shaft. After that, tighten the
bolts securely. *

Tightening torque: 43.3 — 50.6 ft-b
(6.0 — 7.0 kg-m)

Place the collar, bevel gear and washer in
sequence on the drive shaft of the gear box
and tighten them with a sleeve nut. Together
with shims which have been selected so that
the cone center is 2.953+0.02 inch (7.520.05
mm), install the pinion bearing case without
an “0" ring in the gear box, and adjust the
bevel, gear so that the backlash is 0.0079 to
0.0157 inch (0.2 — 0.4mm) by placing shims
between the collar and bevel gear.

Thickness of the shim:

Part No. 1136-3011-000 0.004 inch (0.1mm)
1136-3012-000 0.0079 inch  (0.2mm)
1136-3013-000 0.0157 inch  (0.4mm)

After proper backlash is obtained, remove the
pinion gear case and install a grease-coated 0"’
ring on the case; then install it again in the
gear box with the same thickness and number
of shims.
Tightening torque: 28.9 — 36.1 ft-lb

(4.0 — 5.0 kg-m)
Together with the chain, install the sprocket
on the shaft with its boss facing inside and fix
it to the respective shaft with circlips and
sieeve nuts.
Install the chain tension springs and confirm
that the chain is properly tensioned. Install

10.

11.

12.

13.

14,

15.

16.

17.

18.

the cover with a gasket.

Tightening torque: 8.67 — 12.3 ft-Ib
(1.2 — 1.7 kg-m)

Apply grease to an oil seal and install on the
right bearing holder. Place rotary shaft R.H.
in the bearing holder, push a ball bearing into
it and set them with circlips.
Install the bearing holder on the side plate
and fill it with grease. Tighten it together with
the gasket cover.
Tightening torque: 15.2 —21.7 ft-lb

(2.1 — 3.0 kg-m)
install the R.H. arm in the gear case with its
rib placed at a position corresponding to that
of the left arm rib and apply adhesive to the
gear case mounting surface.

Tightening torque: 15.2 — 21.7 ft-lb
(2.10 — 3.0 kg-m)
Install the side plate on the R.H. arm.

Tightening torque: 43.3 — 50.6 ft-Ib
(6.0 — 7.0 kg-m)
install the rotary cover. Use bolts wrapped
with sealing tape for the through tap holes in
the chain case side. Leave the bolts tentatively
tightened.
Install the frame on the gear box with the
bolts loosely tightened. Tighten each bolt
fully with care after the support is installed.
Confirm that the pinion shaft to which the
rotary pipe is to be installed rotates smoothly
by turning it by hand. Fill the gear box with
oil and install the gear box cover.
Tightening torque:
Cover 8.67 — 12.3 ft-lb (1.2 — 1.7 kg-m)

Pipe 68.7 —79.5 ft-Ib (9.5 — 11.0 kg-m)
Install the castle nut for depth control and
confirm that it operates smoothly. Next,
install the depth gauge wheel.
Mount it on the tractor paying attention to
the direction of the universal joint.
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SPECIFICATIONS

Applicable Tractor . ..

Overali length . ..

--------

........

Overall width. .. ..

Overall height . . .
Tilling width

Tilling depth ... ..

Tilling Blade
Diameter

--------

Number of blade. .
Mounting method

Drive system

Depth control .. ..

2PR-1100S
Side drive type rotary tiller

.Satoh Beaver S-370 and

S-370D

A46.54 in. (1,182 mm)

48.90 in. (1,242 mm)

.31.69 in. (805 mm)

43.31in. (1,100 mm)
7.09 in. (180 mm)

17.72 in. (450 mm)
289 b (131 kg)
28

Special 2 point hitch
Universal joint spiral bevel
gear, chain side drive
Lifting and loweringof rear
gauge wheel with a handle

Tiiling shaft revolution

C-1: 153 rpm
C-2: 226 rpm
C-3: 371 rpm
Holder pitch . .. .. 1.83in. (46.38)
Tilling pitch
Unit: in. (mm)
C1 C-2 C-3
F-1 4.13 (105) 2.75( 70) 1.73 ( 44)
F-2.] 6.41(163) 4.25 {(108) 2.67 ( 68)
F-3 10.23 (260) 6.77 (172) 4.25 (108)
Qil Capacity
Gear case oil ... .. 0.85 pint (0.4 liter)
SAE#8 ~ 90 gear oil
Chain case oil ... .0.65 pint (0.3 liter)
SAE#80 ~ 90 gear oail

* These specifications are subject to change with-
out previous notice.
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REAR P.T.0. ADAPTOR

]

{
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General and Construction

The Rear P.T.O. adapter for the Satoh Beaver
(Model S-370 & S-370D) can. be attached to the
rear of the tractor with 6 boits. The P.T.O. shaft
has a SAE 1-3/8 6 spline and provides 3 speeds of
537, 791 and 1297rpm from the engine’s rated
2,700rpm by means of the P.T.O. variable speed
lever.

Disassembly of the Rear P.T.O. Adapter

1. Detach the rear P.T.0. adapter after loosening
the 6 bolts fixing it to the transmission case.

2. Remove the P.T.O. guard, and divide case A
from case B by loosening the 7 bolts.

3. After removing the P.T.O. shaft and circlips,
remove the ball bearing, gear, ball bearing, oil

seal.
4. Remove P.T.O. drive gear 27, and then remove
the oil seal and ball bearing.

Assembly of the Rear P.T.O. Adapter
Parts should be thoroughly washed and checked
for any defect or abnormality; then apply oil or

- grease to the revolving parts. Assemble the parts

with care.
1. Coat the oil seal with grease and install it on
the P.T.O. shaft; then install the ball bearing,

gear and ball bearing and set them with cir-
clips.

2. Apply grease to the ball bearing and oil seal
and install it on both sides of P.T.O. drive
gear 27T.

3. Assemble P.T.O. drive gear 27T with its spline
portion facing the transmission case side in
case A.

4. Assemble the P.T.O. shaft in case A in the
same manner, and connect and tighten together
case A and B with bolts after applying adhesive
to their joining surface. Use a reamer bolt for
the lower left hole and instatll the cover.

Tightening torque: 36.1 — 43.3 ft-ib

(6.0 — 6.0 kg-m)
Reamer bolt: 28.9 — 36.1 ft-lb
(4.0 — 5.0 kg-m)

5. Fill the case with oil, install the P.T.O. guard

and attach it to the rear of the tractor.
Tightening torque: 32.5 — 39.7 ft-lb

(4.5 — 5.5 kg-m)
SPECIFICATIONS:
P.T.O. shaft SAE 1-3/8
No. of revolutions
First speed: 537rpm at Engine 2700rpm
Second: 791rpm at Engine 2700rpm
Third: 1,297rpm at Engine 2700rpm

‘e
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FRONT P.T.O.KIT
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General and Construction

This kit is capable of taking power from the engine
to the front side of the tractor through a CG rubber
coupling installed on the crank pulley of the engine.
Since power can be directly obtained from the
crankshaft of the engine, it is capable of driving
working machines such as mowers, sweepers, snow
blowers, etc. as long as the engine is operating.

Disassembly of the Front P.T.O.

1.

in case the kit is equipped with an electric
magnetic clutch, remove the guard and dis-
connect the connector of the electric cord.
Remove the V-belt after loosening the tension
pulley. Raise the bent portion of the tab
washer at the top of the electric magnetic
clutch and loosen the sleeve nut. Then remove
the clutch after removing the bolts fixing the
base.

Remove the front P.T.0. by loosening the
bolts fixing the bracket to the chassis.
Remove the circlips and pull out the shaft by
tapping it forward with a plastic hammer.
Remove the oil seal collar, oil seal, and then
remove the circlips.

Remove the ball bearing collar from the
bracket.

F—=

Assembly of the Front P.T.O.

1.

Apply grease to the oil seal and install it in
the front of the bracket.
Install the ball bearing collar, ball bearing and
oil seal collar on the P.T.O. shaft, assemble it
on the bracket and set it with circlips.
Apply grease to the oil seal and install it on
the bracket.
Lightly apply grease to the spline portion of
the P.T.0O. shaft, install it on the flange of the
CG coupling, install the bracket on the chassis
and tighten them taking care to avoid loose-
ness of the P.T.O. shaft.
Tightening torque: 36.1 — 43.3 ft-ib

(5.0 — 6.0 kg-m)
Assemble the electric magnetic clutch in the
reverse order to the disassembly.
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