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TO THE READER

This Workshop Manual has been prepared to provide servicing personnel with
information on the mechanism, service and maintenance of KUBOTA Tractors
B1550, B1750, B2150, B1550HST, B1750HST and B2150HST. It is divided into two
parts, “Mechanism” and “Disassembling and Servicing”

R Mechanism

Information on the construction and function are included for each tractor
section. This part should be understood before proceeding with trouble-
shooting, disassembling and servicing.

M Servicing

Under the heading "General” comes general precautions, check and
maintenance and special tools. For each section, there are troubleshooting,
servicing specification lists, checking and adjusting, disassembling and
assembling, and servicing which cover procedures, precautions, factory
specifications and allowable limits.

All information, illustrations and specifications contained in this manual are
based on the latest production information available at the time of publication.

The right is reserved to make changes in all information at any time without
notice.

Aug. ‘€8

@ KUBOTA Corporation 1993



SPECIFICATIONS

B1550-B1750-82150-B15330H5T-B1750HST-B2150HST WSM, 10221

SPECIFICATIONS

Madel B1550 2WD B1550 4WD
Engine gross power 12.7kW (17 HPY)*
PTO power 105w (14 HPY
Model DB50-58
Type Vertical, water-cooled, 8-cycie diesel
No. of cylinders 3
Bore and stroke T2mmu70mm(28in x2.7in)}
@ Total displacement 855cm3(52.2 cu.in)}
E, Rated revafution 3.3 rfs {2600 rpm)
w Fuet Diesed fuel No. 2-D §No. 1 diese] fuel if temperature is beiow—10°C (14°F)}
Starter Electric starter with battery and glow plug, 12V, 0.8 kw
Lubrication Forced lubsication by trochoidal pump
Coaling Water with pressurized radiator
Battery 12V {45 AH)
Fuel tank 18 2{4.81).5 gals}
Engine crankcase 314(33V5 qts)
_§ Engine caolant 2923105 qt8)
§ Transmission case 1280127 U5 qts)
§ Steering gear box 0.2R(0.2U5. 4t
Front axle diff. case —— 0.5 £{0.5 U.5. qts} Br-speed Tura; 2.5 #{2.6 U5 qts)
Front axle gear case — DAS #0116 US. gts)
Front Farm Farm Turf Turf Farm Tyrf Tort
Tires 4.50-19 5.00-10 1Bx9.50-8 18x9.50-8 6.12B 24.5xB.00-10 20.5x8.0D-10
Rear 7-16 816 29%12.00-15 | 31x13.5-15** B-16 2912.00-15 k135 15"
Overall length mm {in} | 2565(101.0) [ 2565{101.0) | 2565 {101.0} | 2565{101.0) 2565 {101.0) 2565 (101.0) 2565 (101.0}
Overallwidth mm Gin.} gég 333? 19191"0‘(3:;-?) 1140(a39) | 1240 (98.8) 19131“("(3::;) 1140 (22.9) 1240 (a8.8)
1080 {42 5)
g Overal neight mmlin) | 1p7s7s7) | 1900(7a.8) | 1880(7a.1) | 1890{73.4) 1900 {74 8) 1880 (74.1) 1890 (74 4
§ Wheelbace mm in.} 1470(57.9) | 1470(37.9) | 1470(57.9% 1870 (37.9) 1470 (57 .9} 1470(57 9) 1470 (57.3)
'g Min. ground clearance mm {in.) 21009.1) 2550100} 240 {9 .4) 250{9.8) 240({9 4) 215(8.5} 215{8 5)
Front mm {in} TO(28.0) TI0(20.00 850 {33.5) A0 {3315} 795 (31.3) 825 (32.5) B95 (35 2
Treads Rear  mm (in) g;;E ESE:iE ;?gg;;; 840(33.1) | B95(35.2) ;?g g;;: 840 (33.1) 895 (35.2)
Weight {with ROPS) kg (Ibs) 545(1202) 555(1224) | 565(1246) 570(1257) 610 (1345) 615 {1356) 630 (1389)
Transmission case rear [rear PTO), Transmission case bottom (mid PTC) and
engine front (front FTO}
Rear PTO SAE 1-3/8 {with over running clutch)
PTO shaft 2speeds (9.0 and 15.5 rfs at 41.3 engine 15} (540 and 924 rpm at 2476 engtne rpm)
Mid PTO USA No.5 (KUBOTA 10 toath) involute spline
1speeds (40.3 r/s at 41.3 engine 1/s) {2416 rprm at 2476 engine rpm)
Clutch Dry single plate
Steering Recirculating ball type manuai steering or integral type power steering [if equipped)
Transmission Gear shift, 6 forward and 2 reverse
Min. turning radius m (ft} 2.0(6.6) | 2.1{6.9}
Brake Internal expanding type, right and left independent with interlocking device
Differential Bevel gear

* Manutfacture’s estimate
* % Par Tire {if equipped)

Note:



B1550-81750-82150-B1550HST-B1750HST-B2150HST WS, 10721

SPECIFICATIONS

BIS50HST 2WD [ B1550H5TAWD

12.7 kW (17 HP}*

9.3 kW {12.5 HPY*

D850-58

Vertical, water-cooled, 4-cycle diesel

3

72mme7omm{2Bin.x2.7in)

855 cm3{52.2 cuin)

43 3 v/ (2600 rpm}

Diesel fuel No.2-D [No. 1 diesel fyel if temperatyre s belaw-16°C {314°F})

Electric starter with battery and glow plug, 12V, 0.8 kW

Forced lubrication by trochoidal pump

Water with pressurized radiator

12V (45 AH)

18 2(08 U3 gals)

3.3 £{1.3U5.gts)

29#{3.103 gts)

135£(143US g

020205 qts)

_— 0.5 F{0.5 U5 qts) Bi-speed Turn: 25 #{26 L5 qtg)
— 0.15£(C.16 LS. gts)
Farm Farm Turf Turf Farm Turd Turf
4 50-10 S06-10 18x5.50-8 18x9.50-8 €128 20 5x8.040-14 20.5xB.0010
716 8-16 29x12.00-15 31x13.5-15** 816 29x12.00-15 113515
2865{101.0) 2565 (101.0} 2565 {101.0) 2565 (1110} 2565 (101.0) 2565101 .0) 2565 (01 .00
914 (35 8)
960 (37.8) 990 ‘34‘-"3-0} 1140 (44.9) 1200 (48 8) ;’1‘30 ‘3;‘ -5;;‘ 1100 (38 9) 1240 (48.8)
1080 {42.5) 1110{41.7) 10443.7)

1875(73.7) 190G (74.8) 1880 (74.1] 1890 (74 4} 1900 {74 &} 1RRO{72 1} 189G {74.2)
1470{57.9} 1470 {57.9) 1470(57.9) 1470 (57.9) 1470 (57.9) 1470 {57.9} 1470{57.9}
230{9.1) 255 {10.0) 240 {9.4} 2s0{9.8) 240 (9 4} 215(8.5) 215(85)
10{za.09 710 {28.0) B850 {33.5) 850{33.9) 795(31.3) B25132.%) 89513%.2)
790311} 790(31.1) 440 (37 1 89S (35 3 796 (31.1) 440 (32 1 255
910435 8) 910(35.8) 0{33.1) 5{35.2} 910 (35.8) 0(32.1) 895 {3%5.2)
560 {1235} S20{1257} 5RO {1279 57041257} 625(1387} (30 (1389) /30 (1387

Transmisston case rear {rear FTO), Transmission case bottom (mid PTO) and
engine front {front PTO)

SAE 1-38
2speeds (9.0 and 14.3 /s at 41.9 engine r/s} (540 and 856 rpm at 2517 engine rpm)

U548 Na s (KUBOTS 10 tooth) Invplute spline
1speeds (409 r/s 2t 41 9 engine 15} (2455 rpm at 2517 enging rpm)

Dry single plate

Recirculating balt type manuval steerning or integral type power steering Lit equipped)

Main-hydrostatic transmission, High-Low gear shift (2 forward. 2 reverse)

21(69) | 23075

Intermal expanding type, right and left independent with interlacking device

Bevel gear

Note: ' Manufacture's estimate
** Bar Tire (il equipped}




SPECIFICATIONS

SPECIFICATIONS (Continued)

B1550-B1750-82150-B1550HST - 81750HST-B2150HST WSM, 10222

Model 81750 2WD | B1750 4WD
Engine gross power 14.9 kW (20 HP}
PTO power 12.3kW (16.5 HP)*

Maode! D350-SB

Type Vartical, watercooled, 4-cycie diesel

No. of cylinders 3

Bore and stroke ISmmx70mm(3.0in.x28in}

Total displacement 927 cm3 {S6.6 cu.in}

** Bar Tire {if equipped)

w
§': Rated revolution 433 ris {2600 rpm)
“ 1 Fuel Diesel fuel No.2-D [No. 1 diesel fuel if tem perature is below—10°C {14°F)]
Starter Electric startar with battery and glow plug, 12V, 0.8 kW
Lubrication Forced lubrication by trachoidal pump
Caoling Water with pressurized radiator
Battery 12¥ (45 AH)
Fuel tank 18 {4 B L5 gals)
Engine crankcase 31213305 gts}
k] Engine coolant 357{(3.7 05 qts)
§ Transmissign case 1292{12.7 5. qts)
5’ Steering gear box 0.2 #{0.2U5 qts)
Front axle diff, case —_ TS R{1.6US, gts) Bi-speed Turn: 2.5 £(2 6 U5 qts)
Front axle gear case — DS FOS5 LS qts)
Front Farm Farm Turf Turf Farm Farm Turf furt
Tites 5.00-10 5.00-10 16%9.50-8 18x9 50-B 6128 612 20.5xB.00-10 | 2:.5x0.00 10
Rear 8-16 9516 291200415 § 31%13 515 8-16 9.3-16 29n12.00-15 | 31x13 515"~
Overalt length mm {in.} 2565 (10110} | 2565 (101.0) | 2565 (101.0) | 2565{101.0) | 2565 {101.0} | 2565 {1019} | 256S (11 0y | 25650101 )
1045 {41.1) 1045 {41.1}
Overall width mm {in.) 19‘91'}0‘?:;;) :?:::::f:: 140229 | 1200a88 | 1950 ::;f;; 10 ::::: 11a0{aa9) | 1240(48.8)
1265 {(49.B) 1265 {49 8)
é 3‘@%’;%‘9“‘ mminl | joon(7a8) | 1925758} | 1880741y | 18s0¢ra s | 1900¢7amy | tezsrser | 1ssorany | 1asoiraa
E Wheelbase mm {in.} 1470 {57 9) 1470 (57 9 1470 (57 % 1470 {57 9) 1470{57.9) 1470 {57.9) 1470 (57 9) 1470 {57 .9}
g Min. ground clearance mm (in.} 255{100) 285{101.2} 280{9 4) 250 {9.8) 240 (3 a3 255 (10 .0) 215{8.5) 215(8.5}
Front mm (in.} 710(28.0) 710 (28.0) 850{33.5} 850 (33.5) BEQ (33.9) 860 {33.9) 895 (35.2) 895 {35.2)
e | 83 S EEE
. Rear mm (in.} SIOtdO-.D] e t35l.2) B40 {33 1} 895 (35.2) 910 (35.8) 895 (35:23 840 {33.1) B8951{35.2)
1015 {40.9) 1015 {40.0)
Weight {with ROPS} kg {fbs) 555 {1224} 570{1257) 565 {1246} S7U{1257) 620 (1367} 630 {1284) €25 {1378} 630 (1389}
Transmission case rear (re:r:;;ncenfrg:tn{sfr:;:stig? éﬂse bottom (mid PTO} and
PTO shaft Rear PTO 2speeds (9.0 angd 155 r?sAaEt 1“3? é:g‘;t:r:g :g; {r;:{;ﬂann%cgigzdrgm at 2476 engine rpm)
. USA Na.5 (KUBOTA 10 tooth) Invalute sphine
Mid PTG 1 speeds (40 3 r/s at 41.3 engine rs) {2496 rpm at 2476 engine rpm)
Clutch Dry single plate
Steering Recirculating ball type manual steering or integral type power steering (if equipped)
Tél-'ls.mission Gear shift, 6 forward and 2 reverse
Min. turning radius m {ft) 2.0(6.6) i 2.0(6.6)
Brake Internal expanding type, right and left Independent with interlocking device
Ditferential Bevel gear
Note:  * Manufacture's estimate




B1550-B1750-82150-B1550HST-B1750HST-B2150H5T wim, 10221 SPECHICATIONS

B1750H5T 2WD ] B1750HST 4WD
14.3kW {20 HP)*

11.2kW{155HP)*
0950-58

Vertical, water-cooled, 4-cycle diesel

3

SmmxTOmmi30inx28in)

927 em3 {566 cu.in.}

43.3r/5 (2600 rpm)

Diesel fuel Na.2-D {{No. 1 digsel fuel it termperature is below- 10" {14°F}]

Electric starter with battery and glow plug, 12V, 0.8 k'W

Forced lubrication by trochoidal pump

Water with pressurized radiator

12V {45 AH)

182{4.8U5.gals)

31212305 qts)

I56{3.7U5 qts)

13.52(14.3 0.5, gts)

0.2 40205 gts)

—_ 1.5 {1 6 U5 gts) Bi-speed Turn: 25 £{26 U5 gts)
_ 0.5£(0.5 U5 qts)
Farm Farm Turf Turl Farm Farm Turt Turf
5.00-10 5.00-10 18x9.50-8 18x9.50-8 6-128 612 20 5x8.00-10 20.518.00-11
8-16 9516 29%12.00-15 FIx135-15%" 816 95-16 29120035 11x13.5.35%7
2565 {101.0) 2565 (101.0) 2565 (101.0) 2565 {101.0) 2565(101.0) 2565 (101 0) 2565 {101.0) 2565{101.0}
1045 {41.1) 1045 (41 1)
990 (39.0) 1095 {43.1) 1140 (44.9 1280 (4 1050 (41 3) 1095 (43.1) 1140 (a4 w0
1110(43.7) 1145 (45.1) “a s 88 111043 7 s e 140 (aa.9) 1240 (48.8)
1265 {19.8) 1265 (49.8)
1900 {74 8} 1925 (75.8) 1880{74 1) 1890 {74.4) 1900{74.8) 1925 (75 8) 1880 (74.1) 1890 (74 4}
1470(57.9) 1570 (57.9) 1470 (57.9) 1470 {(57.9) 1470 (57.9) 1470 (57.9) 1470 (57.9) 1470 {57.9)
255 (10.0) 285 (101.2) 2001(9.9) 250 (9.8) 20019.8) 255 (10.0) 215(8.5) 2151(8.5)
710{28.0) 710{28.0) 850 {33.5) 850 {33.5) 860 (33.9) 860 (33.9) 895 (35.2) 895 (35.2)
795{31.3) 790(31 1) 795 (31 3)
790 {31.1) 845 {33.3) 040 (33.1 895 {35.2 845(33.3) BAD (33 1 BI5 (35.2)
910140.0) 895 {35.2) (33.1) 135.2) 910 (35.9) 895 (35.2) !
1015{40.0) 1015 (20 0)
575 {1268) 585 {1290) 580 (1279) 585 {1240) 635 (1400) 645 (1422} 640 (1411) 645 (1422)

Transmission case rear (rear PTOY, Transmission tase bottom {mid PTO) and
engine front (front PTO)

SAE1-3/B
2speeds (9.0 and 14 3 ris at 41.9 engine r/5) {540 and 858 rpm at 2517 engine rpm;

U5 No 5 [(KUBOTA 10 tooth) Involute spline
1 speeds (40.9 /s at 41 9 engine i) (2455 rpm at 2517 engme rpm)

Dry single plate

Retirculating ball type manual steering or integral type power steering {if equipped)

Main-hydrostatic trarmsmissian, High-Low gear shft (2 forward, 2 1everse}

2.1{6.9) i 22(7.2)

internal expanding type, right and feft independent with interiocking device

Bevel gear

Note: ¥ Manufacture's estimate
** Bar Tire (if equipped}




SPECIFICATIONS

B1550-B1750-B2150-81550H5T-B1750HST-B2150HST WSM, 10225

SPECIFICATIONS (Continued)

Model B2150 2WD | B2150 4WD
Engine gross powar 17.9kW (24 HP)*
FTO power 14.9 kKW (20 HP)*
Model V1200-5B
Typa vertical, water-cooled, 4-cycle diesel
No. of cylinders q
Bare and stroke ZZmmu?0mm{30in.x2.8in)
o Total displacemant 1237 e {75 4 cuin )
é‘ Rated revolution 43.3 r/5 (2600 rpm)
Yl fue Diesel fuel No.2-D {Ne. 1 diesel fuel if temperature is betow—10°¢ {14°F))
Starter Electric starter with battery and glow plug, 12V, 1.0 kW
Lubsication Forced lubrication by trochoidal pump
Cooling Water with pressurized radiator
Battery 12V (65 AM)
Fuel tank 28 £ (7.4 U5 gals)
Engine crankcase 42 #{8.411S gey
_?"‘: Engine toolant 3944705 gt}
'§ Transmission case 18 2{19 5. qts)
§ Steering gear box 0.2 #{0.2U 5. qts)
Front axte diff_case — 1.52{16 U5 gis)
Front axie gear case —_ 05£(0.5 1.5 ats)
Front Farm Farm Turf Farm Farm Turf .
Tires 400-12 6.50-10 23x8.50-12 A-12 612 24x8.50-12
Rear 83124 12.418 13.6-18 12418 B.3-24 13.6-16
Overall length mm {in.} 2780(109.4) 2780{109.4) 2780(109.4) 27800109 4) 2180{109 4) 2780 {109 4)
Overall width mm (in.) :?gg E:i:'}; 1365 (53.7) 1405 {55.3) 1365 (53.7) :?g: ::i{;; 1405 (55.3)
_g %%f;lcl)gginht mm {in.) 1950 (76.8) 1940 (76.4) 1960 {772} 1940 {76.4) 1950(76.8) 1960 (77.2)
5 Wheelbase mm {in.} 1600 {63) 1600 {63} 1604 (63) 1600 (63) 1600 (63} 1600 (63)
g Min. ground clearance mm (in.} 235(9.3) 235 (9.3) 235(9.3) 235(9.3) 235 (9.3} 235(9.3)
Front mm {in.} 830(32.7) 905 (35.6) 900 (35 4) 900{35.4) 00 (35.4) 935 (36 8}
Treads Rear  mm(in) ggg gg:g; 1050 (41.3) 1050 (41.3) 105041 3) ggggé:g; 1050 (41.3)
Weight (with ROPS) kg {ibs} 760 {1674) F7T(1711) 783 (1725) 830{1829) aza(1824a) RAO {1R50)
Transmissioh case rear (rear PTC), Transmission case bottom imid PTO) and
sngine front {front PTO)
Aear PTO SAE 1-3/8 {with over running clutch} )
FTO shaft 2speeds (9.0 and 12,6 r/sat41.1 engine r/5) (540 and 735 rpm at 2857 engine rpm)
Mid FTO 2speeds (28 4 risat 39"%2?;1‘7&32: :!sﬂ)t{c;%l}) rlg:'nc’:itze 35?9“:::; at 2467 engine rpm}
Clutch Dry two plates {live RTO)
Stearing Recirculating ball type manual steering or integral type power steering lif equipped)
Transmission Gear shitt, 9 forward and 3 reverse
Min. turning radius m (ft) 24(79) 2.8(9.2)
Brake Internal expanding type, right and left independent with interlocking device
Differential Bevei gear
Note: * Manufacture’s estimate)




B1550-81750:82150-B1550HST-B1750HST-82150HST WSM, 10225 SPECIFICATIONS

B2150HST 2WD I B2150HST 4WD
17.9 kW (24 HP)*
13.4 kW (1B HPY*
V1200-58
Vertical, water-conled, 4-cycle diesed

4

Smma70mmi{d0mn. x28in)
1237 cm3 (754 cu.in )
43,3 145 {2600 rpm}

Diesel fuel No.2-D [Na. 1 diesel Juel if temperature is below-10°C {14°F)|

Electric starter with battery and glow plug, 12V, 1.8 kw

Forced lubrication by trochoidal pump

‘Water with pressurized radiatar

12V {65 AH)

28 2(7.44.5 gals)
4.2 §{0.413 ots)
398(8.1U5 ots)
18 (19 U5, gts}
0.2 #(0.2U5. gts}

—_ 152(16U5 qts}
— 05 2{05 )5 gts)

Farm Farm Turf Farm Farm Turf
40012 £.50.10 23x8.50-12 6-12 6-12 24%8.50-12
8.3-24 12.4-18 13618 12.4-16 8 3.24 13 6-16
2780 (109.4) 2780109 .4} 2780:{109.4) 2780 {109 .4) 2780 (109.4) 2780 (109.48}

1095 (43.1} 1095 (43.1)

1135 (48.7) 1365 (53.7} 1405 (55.3) 1365 (53.7) 1135 (aa.7) 1405 {55.3)
1950 (76.8) 1940 {76.4) 1960 {77.2) 1940 {76 4} 1250 (76.8} 1960 {77.2)
1600 (63) 1600 {63} 1600 (63) 1600 {63} 1600 (63) 1600 (63)
235(9.3) 235{3.3) 235(9.3) 235(93) 235(9.3) 235(9.3)
§30{32.7) 905 {35.6} 90D {35.48) 800 (35 .4) 90Q {35 .4} 935 {35.8)

8BS0 {350} 1 4 1 a1 1 a5 890 (35 0} 1 a1
930 (36.6) 050{41.3) 050 {41.3) 050 (41.3) 930 (36.6) 050 (41.3}
765 (1685) 7B2(1722) 7BB {1736} B35 (1839 83301815 845 {1861}

Transmission case rear {rear PTO), Transmission case battom {mid PTO) and
engine front (front PTO)

SAE 1-3/8

2speeds (9.0 and 12.5r& at 40.1 engine rfs) (540 and 748 rpm at 2408 engine rpm)

LJSA No.S (KUBOTA 10 tooth) Involute spline

2speeds (284 /s at 39 3e/s 44 401 engine w8} (1701 rpm at 2355rpm at 2408 engine rpm}

Dry single plate {live PTO}

Recircutating ball type manual steering or integral type power steering (if equipped)

Main-hydrostatic transmission; range-gear shitt, (3 forward and 3 reverse)

2.4{79}

[

2.8{9.2)

Internal expanding type, right and left independent with interlocking device

Bevel gear

Note:  * Manufacture’s estimate




Unit: mm {in.)

. |

L bt
(£ES)S9EL  {(91-0'21/T1-9)aMb LSHOSEZ87 QM 05124 o
(£/€5) §3€L (917'Z1/01-05'9)AMZ LSHOS 128/ AMZ ISHZS | (0.9,) 0661 (bZ-E'8/71-9) QMY LSHOS 128 / QMY 06128
(8°6¢) 5921 O3 {1 t ¥} SEOL (91-5°6/21-9)QMb LSHOSZIB/ OMP OSL1E | (097} 0861  (pz-£'8/Z1-00'w) AANZ LSHOS 1287 GAAT 06128

{86b)SaZL 0L L) SPOL (9156701008} AMEZ LSHOSZ18/OMZ 05419 {8'52) 261 (9L-6'6/21-3 ) AAY LSHOSZ L8 / OMD 05418
{£EPIOLLL O3 {988} 086 {94-8/821-9YQmb LSHOSS 19/ Omb 05514 (866261 (I1-5670t-00S) QAT 1SHOSZ 19/ QAZ 05218
{£ £} 0LLL O3 (0'6E) D66 {91-8/01-00'S) AMZ LSHOSSL8/OMZ 05518 {8°b2) 0061 (31-8/821-9) QAR 1SHOSS 18/ QAD 05518

(B4 0061 (91-8/ 01-00'S) AMZ 1SHOSS1 8/ QMEZ 05518

e vl

B1550:81750-82150-B1550HS5T -B1750H5T-B2150H5T WSM, 603540

DIMENSION

DIMENSION

Maxirnum dimension is shown against farm tire variation.

(£ 1b} 0501 1SHOSLZ8-05420
(0o} S10L OV {ELE}S6L 1SHOS£1B-05218
{(#'5E) 01603 {L EEY 06 1SHOSSLEQ5518

— L.

e

n_u_-

|l l
{v'SEY 006 QAP LSHOSIZA/ AME 051 Zd
{3 5€) 506 QMZ 1SHOS 28/ QMZ 05124
(6'EE} 098 QMP LSHOS.18/ QM 05214
(082} 0L QAT 1SHOSL LB/ AMZ 05418
{£ 1€} S64 Qb 1SHOSS LA/ AR 05518
(0'82) GLL QAME LSHOSSED/ OMZ 05512

B1550-B1550H5T 1470{74 8}

B1750-B1750HST 1470(74.8)
B2150-B2150H5T 1600{63.0)

B1553-B1750-B1550HST-B1750HST 2565 (101.0)

B2150-B2150HST

2780{109.4)

0354F083




IM MECHANISM

CONTENTS
E FEATURES M.F-1 2} PTOSYSTEM ..o M.3-33
{1) Rear PTO Shift Section .................. M.3-33
n ENGINE M.11 {2) Mid PTO Section .............ccoco...... M.3-35
(3) FrontPTO Section ......................... M.3-36
[1] ENGINEBODY .. ... M.1-2 (4) One-way Clutch Camn Section ... M.3-36
{1) Cylinder8Block ............................... M. 1-2
(2) CylinderHead ..o MLT-2 ﬂ REAR AXLE M.4-1
(3} Crankshaft..........cccovieiien, M. 1-3
{4) Piston and Piston Ring ................... M.1-4 {1] DIFFERENTIAL FUNCTIONING ............. . M.4-2
(5) ConnectingRod ... ... ... M. 1-5 [2} DIFFERENTIALLOCK ........coecoovvinnnn. M.4-3
(6) Camshaft and Fuel Camshaft . ... . no1-5
(7) Rocker Arm Assembly ... M.1-6 E BRAKE M.5-1
(8) Inlet and Exhaust Valves ................. M. 1-6
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M.F FEATURES

FEATURES

(354P026

(1)

(2)
(3)
(4)

(5)

(6)

(7)
(8)

Bi-speed Turn (If equipped)

(Small turning radius)

Integral Power Steering (If equipped)
Standard Mid PTO

Simultaneous Mounting of Both the
Mid Mount Mower and Front Loader

(Loader is fully-compatible with the mower)
Engine Key Shut-Off System

(Engine key switch)

Reverse Fan Blade for Cooling

{Forward air flow keeps away dust and fumes)
Large Hydraulic Pump

Combination Panel of Easy Checker

(indicators for charging system, engine oil
pressure and glow plug, fuel gauge and coolant
temperature gauge)

(9) Main Shift Lever Located in the Left
Side of Transmission

(10) New Design (Familiar with L-series)

{11) Variation of Transmission
{Mechanical Transmission and Hydrostatic
Transmission for all models}

{12) Position Control Valve
{Shockless mechanism for smooth and
comfortable operation)

{13) Hydraulic Block Type Outlet
(Outlet has the fiow priority valve for power
steering)

{14) ROPS

M.F-1
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EJ ENGINE

0107F009

0107F010

i .
L

fin=s

M.1-1

The D850-5B, D950-
5B and V1200-5B are
vertical, water-cooled,
4-cycle diesel engine.

This is incorporated
KUBOTA's foremost
technologies. With
KUBOQTA's spherical
combustion chamber,
well-known Bosch K
type injection pump
and the weli-balanced
designs, they give
greater power, low fuel
consumption, little
vibration and quiet
operation.
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[1] ENGINE BODY
{1) Cylinder Block

The engine has a high durabitity tunnel-type
cylinder in which the crankshaft bearing part is
constructed in a body. Furthermore, dry-type cylin-
der liners, being pressure-fitted into cylinders, allow
effective cooling, less distortion, and greater wear-
resistance. The noise level is reduced to a minimum
hecause each cylinder has its own chamber.

0107F011

(2) Cylinder Head

The cross-flow type inlet/exhaust ports in this
engine have their openings at both sides of the
cylinder head. Because overlaps of inlet/exhaust
ports are smaller than in ports of other types which
have openings on one side, the suction air can be
protected from being heated and expanded by
heated exhaust air. The cool, high density suction air
has high volume efficiency and raises the power of
the engine, Furthermore, distortion of the cylinder
head by heated exhaust air is reduced because
suction ports are arranged alternately. The
combustion chamber is of KUBOTA’s exclusive
spherical combustion chamber type. Suction air is
whirled to be mixed effectively with fuel, prompting
combustion and reducing fue!l consumption.

In the combustion chamber are installed throttie
: g -t type injection nozzle and rapid heating sheathed

type glow plug. This glow plug assures easier than
® ® ® ® ever engine starts even at -15°C (5°F).

0107F012

0011F013

{1) Combustion Chamber {4} Nozzie Assembly
{2) Suction {3) Glow Plug

{3} Exhaust {6) Cylinder Head

M.1-2
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{3) Crankshaft

0107F013

{1) Crankshaft
{2) Crankshaft Sieeve

{3) Crankshaft Bearing 1
{4) FeatherKey

The crankshaft {1) is driven by the pistens and
connecting rods, and translates its reciprocating
movement into a circular movement. It also drives
the oil pump, camshaft and fuel camshaft.

The counterweights, which are cast together with
the crankshaft, prevent a large force of inertia from
partiaily working on the crankshaft, consequently
reducing the wear of the crankshaft bearings and
lessening the temperature rise of the lubricating oil.

Crankshaft journals, crankpins and oil seal sliding
section are induction-hardened to increase wear

{5) CrankshaftBearing 2 {6) ThrustBearing

resistance.

Crankshaft journals are supported by the main
bearing cases in which a bearing is used.

Crankshaft bearing 1 (3) at the front end is a solid
type bushing and the four bearings 2 (5) behind are
split type. Thrust bearings (6) are mounted on both
sides of the main bearing case at the fiywheel side.

Crankshaft bearings and thrust bearings are
plated with a special alloy to raise wear resistance
guality. Furthermore the crankshaft, crankshaft
bearings and rmain bearing cases have oil holes.

M.1-3
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{(4) Piston and Piston Ring

Piston circumference has a special elliptic shape in
consideration of expansion due to explosion heat.
Piston head is flatformed. Grooves are ¢cut round the
top section of the piston. These grooves help to
dissipate heat and prevent scuffing. Piston {5) is
made of special aluminum alloy of low thermal
expansion and high temperature resistance.

Compression ring 1 (1) is of the key stone type
which can stand against heavy ioad, and the sliding
surface to the cylinder wall is shaped into barrel face
which is well fitted to the wall and plated with hard
chrome.

Compression ring 2 (2) is of the under-cut type
which is effective to prevent oil rising.

Oil ring (3) is effective to scrape oil because it is
closely fitted to the cylinder wall by a coil expander
and the upper and lower ends of its sliding surface

‘\C, /ﬁ® are cut diagonally to raise face pressure to the
L2 ' cylinder walls.

T . D@) Some scraped oil is forced into the inside of piston
O 1\ e through the oil escape holes of rings and piston. The

0107F014

oil ring is plated with hard chrome to increase wear
resistance quality.

| W IMPORTANT
01077015 ¢ Note that the piston 2’s (8) in the No.2 and No.3
cylinders have different profile from the pistons
(7) in the No.1 and No.4 cylinders,
The piston 2 (8) is marked “2” on the head. Be
sure to install the pistons {7) (8) ta each original
cylinders.

{1} Compression Ring 1 (5} Pistan
{2} Compression Ring 2 {6) Pistan Pin

_J______J' ; (3) GilRing {7) Piston

{4) Piston PinSnap Ring {8) Piston2

0107F031
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(5) Connecting Rod

0107F016

(6) Camshaft and Fuel Camshaft

010F0N7

0107F018

Connecting rod {2} is used to connect the piston
with the crankshaft. The big end of the connecting
rod has a crank pin bearing (3} {split type} and the
small end has a small end bushing (1) {solid type).

{1} Small End Bushing

{2) Connecting Rod

{3} Crank Pin Bearing

{4} Connecting Rod Screw

The camshaft (6) is made of speciat cast iron and
the journal and cam sections are chilied to resist
wear. The journal sections are force-lubricated. The
tuel camshaft (12) controls the reciprocating
movement of the injection pump, and is equipped
with a ball to control the governor. The fuel
camshaft is made of carbon steel and the cam
sections are quenched and tempered to provide
greater wear resistance.

(1) External SnapRing
{2) Cam Gear

{3) Camshaft Stopper

{4y Plug

{5) FeatherKey

(6) Camshaft

{7} Injection Pump Gear
{8) Governor Sleeve

{9) Fuel Camshaft Stopper
{10} Ball Bearing

{#1) Feather Key

{12} FuelCamshaft

{¥2} BallBearing

{14} External SnapRing
(15) SteelBall

(16} Steel Ball

(17) Ball Case

(18} Ball Case SnapRing
{19) Governor Sleeve Snap Ring
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M.1 ENGINE

{7} Rocker Arm Assembly

&
BO93IF002

(8) Inlet and Exhaust Valves

0107¢020
(9) Valve Timing
TOC
0 8. 026 raq’
\\ :>'/
/
N
A &
Q)gr 3
" tagy e
BDC
0107F021

The rocker arm assembily includes the rocker arms
(1), rocker arm brackets {4) and rocker arm shaft (5)
and converts the reciprocating movement of the
push reds to an open/close movement of the inlet
and exhaust valves,

tubricating oil is pressurized through the bracket
to the rocker arm shaft, which serves as a fulcrum so
that the rocker arm and the entire system are
lubricated sufficiently

{1} Rocker Arm {8} Rockear Arm Bracket
{2) Lock Nut {5Y Rocker Arm Shatt
{3) Adjusting Screw

The inlet and exhaust valves {7}, (6) and their
guides are different from each other. Other parts,
such as valve springs {4}, valve spring retainers (3),
valve spring collets (2), valve stem seals (5), and valve
caps (1) are the same for both the inlet and exhaust
valves, Al contact or sliding parts are guenched and
tempered to resist wear.

{1} valve Cap

{2) ValveSpring Collet
{3) Valve Spring Retainer
{(8) Valve Spring

{5} Valve 5tem Seal

{6) Exhaust Valve

{7) inletvalve

The valve opening and closing timing is extremely
important for effectively intaking air into the
cylinder and sufficiently exhaust gas. An appropriate
timing can be obtained by aligning the alignment
marks on the crank gear and cam gear.

inlet valve open {1.0) 0.35 rad. (20" before T.D.C
nlet valve close (1.C) 0.79rad (A5") after BDL.C
Exhaust valve apen (E.0) 0.87 rad. [S0™) betore B.D.C.
Exhaust valve close (E.C} 0.261ad. {187 after T.D.C
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(10) Flywheet

0107F022

(11) Air Cleaner

R oe—
| :

M L— jr ] imto Cylinder
ETT WY / L_ '
’ ~ i 4 =

From Adr Inlet

0339F501 &

The flywheel is connected with the crankshaft, it
stores the rotating force in the combustion stroke as
inertial energy to rotate the crankshaft smoothly.

The flywheel periphery is provided with marks
showing fuel injection timing and top dead center.

The flywheel and crankshaft can be fixed to each
other at a certain point according to the
arrangement of flywheel mounting screw hole.

{1) Crankshaft
{2} Flywheel

The air cleaner is of a dry type with evacuator
valve for easy maintenance. Sucked air is caused to
flow in a whirling way with air guide (3). As a result,
heavier dust particles circutate around the
circumference and accumulate in the evacuator valve
(2). Minute dust, while circulating in the air flow, is
absorbed by the element (1) and thus prevented
from entering the engine.

{1} Air Cleaner Element {3) AirGuide

{2) Evacuator Valve
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M.1 ENGINE

[2] LUBRICATING SYSTEM

0354r001

{1} Oil Pump
{2} Rocker Arm and Rocker Arm Shaft
{3} Camshaft

This engine lubricating system consists of oil
strainer, oil pump, relief valve, oil filter cartridge and
oil switch,

The oil pump sucks lubricating oil from the oil pan
through the il strainer and the oil flows down to the
filter cartridge, where it is further filtered.

Then the oil is force-fed to crankshaft, connecting

(4} OQilFilter Cartridge and Reiief Valve
{5} QilStrainer
{6} Crankshaft and Piston

rods, idle gear, camshaft and rocker arm shaft to
lubricate each part.

Some part of oil, splashed by the crankshaft or
leaking and dropping from gaps of each part,
lubricates these parts: pistons, cylinders, small ends
of connecting rods, tappets, push rods, inlet and
exhaust valves and timing gears.
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M Engine Oil Flow

I @ |
A i . .,
(5] (&)
@ ® @ ®

8 (- —w—{g (0]

i®
4
Cﬁ)
0107H)25
{1) OilPan {7) Main Oil Gallery {13) Small End {19) Drain
{2) OQil Strainer {8) Wain Bearing {14} Piston {20} Roacker Arm
{3) QilPump (9) BigEnd {15) Fuel Camshaft {21} Qil Switch
{4) Relief Valve {10} Timing Gear {16} Tappets {22) Rocker Arm Shaft
(5) QilFilter Cartridge {11) Splash {17} Camshaft Bearing
{6) Idle Gear {12) Bare {18} Camshaft
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{1} Relief Valve

The relief valve prevents damage to the
lubricating system due to high oil pressure. This relief
valve is a ball type direct acting relief valve, and is
best suited for low pressures. When oil pressure
exceeds the upper limit, the ball (3) is pushed back by
the pressure o0il and the oil escapes.

valve opening pressure :?ttoosdgolfg;acm?
at rated speed Bt 71 p':i

{1) O-ring
{2} Valve Seat
A {3) Steel Ball
Ry {8) Spring
0107F026 {5} Relief Valve Body

(2) Oil Filter Cartridge

Impurities (various metallic chips, and dust,
carbon, etc. in the sucked air) in engine oil can cause
to wear and seize components as well as impairing
the physical and chemical properties of the oil itself.
Impurities contained in force-fed engine oil are
absorbed on the filter paper for removal as they pass
through the filter element (2).

When the filter element is clogged and the oil
pressureininlet line builds up by 98 kPa (1.0 kgf/cm?,
14 psi) more than the outlet line, the bypass valve (1)
opens and the oil flows from inlet to outlet bypassing
the filter element,

{1} Bypass Valve

0107F027 {2) Filter Element

0107F028

M.1-10
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(3) Oil Switch

(Al

G107FG29

{8]

0107FD20

(4) Oil Pump

0321F007
{1) Inlet {3} InnerRotor
{2) Outiet {4} Outer Rotor

The oil switch is mounted on the crankcase, to
warn the operator that the lubricating oil pressure is
poor.

If the oil pressure falls below 49 kPa (0.5 kgffem2, 7
psi}, the oil warning lamp will light up, warning the
operator. In this case, stop the engine immediately
and check the cause of pressure drop.

|a] At Propes Qil Pressure

[B} AtQil Pressures of 49 kPa (0.5 kgiiem?, 7 psl) or Less
{1} Terminal

{2) Insudator

{3} Spring

{4} Rubber Gaskat

{3} Contact Rivet

{6) Contact

{?) Oil Switch Body

The oil pump in this engine is a trochoid pump.

Inside the pump body, the 4 lobe inner rotor (3) is
eccentrically engaged with the 5 lobe outer rotor (4).

The inner rotor is driven by the crankshaft via
gears, which in turn rotate the outer rotor.

When the inner rotor rotates, the outer rotor also
rotates in the same direction.

The two rotors have differences in lobe number
and center which generates space between lobes as
shown in the figure. At position {A), there is little
space between lobes in the inlet port. As the rotor
rotates towards position (B), the space between the
lobes becomes larger, creating a negative pressure
which sucks in oil.

Outside the inlet port, as shown in position {C}, the
space between the lobes becomes gradually smaller,
and oil pressure increases. At position (D), oil is
discharged from the outlet port.

M. 1-11
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M.1 ENGINE

[3] COOLING SYSTEM

(=X 3
O,
5

l 6

J:
Air - ® 1 =]
J
0107F031

{1) Radiator
(2} Cooling Fan

{3) Thermostat
{4) \Water Pump

The cooling system consists of a radiator (1),
centrifugal water pump (4}, cooling fan (2} and
thermostat (3).

The water is cooled through the radiator core, and
the fan set behind the radiator blows cooling air
through the core to improve cooling.

The water pump sucks the cooled water, forces it
into the cylinder block and draws out the hot water.

{5) Cylinder Head (6) Cylinder Block

Then the cooling is repeated. Furthermore, to
control temperature of water, a thermostat is
provided in the systern.When the thermostat opens,
the water moves directly to radiator, but when it
closes, the water moves toward the water pump
through the bypass between thermostat and water
pump. The opening temperature of thermostat is
approx. 82°C {1B0°F).

M.1-12
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(1) Water Pump

The water pump is driven by the ¢crankshaft viaa v
belt. Water cooled in the radiator is sucked into the
water pump from its lower portion and is sent from
the center of the water pump impelier (4} radially
outward into the water jacket in the crankcase. The
bearing unit (1) prevents cooling water from
entering by a mechanical seal (3}.

{1} Bearing Unit

{2) Water Pump Body
{3} Mechanical Sea!

{4} Water Pump Impeller

The thermostat maintains the cooling water at
correct temperature. KUBQTA's engine uses a wax
pellet type thermostat. Wax is enciosed in the pellet.
The wax is solid at low temperatures, but turns liquid
at high temperatures, expands and opens the vaive.
a} At low temperatures {lower than 82°C (180°F)).

As the thermostat is closed, cooling water

circulates in the engine through the water return

pipe without running to the radiator. Air in the
water jacket escapes to the radiator side through
leak hole (7) of the thermostat.

b} At high temperatures (higher than 82°C (180°F)).
When the temperature of cooling water exceeds
82°C (180°F), wax in the pellet turns liquid and
expands. Because the spindie (4) is fixed, the
peliet (3) is lowered, the valve (2) is separated from
the seat (1), and then cooling water is sent to the
radiator.

Co4zF49

0076F011

(2) Thermostat

D076PO08

CO42F048

{1} Seat {5) Synthetic Rubber
{2) Vaive {6) Wax({solid)

{3) Peliet {7) Leak Hole

{4} Spindle {8) wWax({liquid}

M.1-13
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(3) Radiator

The radiator core consists of water carrying tubes
and fins (3) at a right angle to the tubes (2). Heat of
hot water in the tubes is radiated from the tube walls
and fins. KUBOTA's engine uses corrugated fin type
core which has a light weight and high heat transfer
rate. Clogging is minimized by the louverless
corrugated fins.

(1} Coofing Air

{2) Tube

{3) Fin

{4) Louverless Corrugated Fin
C0D42F050 {3} Louvered Corrugated Fin

(4) Radiator Cap

The radiator cap is of the pressure type, which
opens the pressure valve (1} to reduce internal
pressure when internal pressure is increased beyond
a certain point due 1o increase in water temperature.
The normal valve actuating pressure af the radiator
cap is B8 kPa (0.9 kgficm2, 13 psi).

When water temperature is reduced {and its
volume is reduced), pressure in the radiator becomes
negative, and the vacuum valve (2) opens and
introduces air into the radiator to prevent distortion
of the radiator.

0011F033

{1} Pressure Vailve
0D11F034 {2) Wacuum Valve

M.1-14
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[4] FUEL SYSTEM

©

03397502

{1) Fuel Tank
(2) Fuel Overflow Pipe

{3) Injection Nuzzle
{4) Injection Pipe

While the engine is running, fuel is fed from the
fuel tank (1} through the fuel fitter (8) to the fuel lift
pump (9), which feeds fuel to the injection pump (5).
The injection pump then feeds the fuel through the
injection pipes (4), to the nozzies (3) which inject fuel

{5} Injection Pump
{6) Airvent Cock

(7} Airvent Cock
(8} Fuel Filter

{9) FuelLift Pump

to the cylinders for combustion. Any fuel leaking
from nozzles is collected in the fuel overflow pipes
(2) which drain into tank.

Air in the fuel system can be bled by loosening the
air vent cock (6), (7) and by starting the engine.

M.1-15
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{1) Fuel Filter

The fuel filter is installed between the fuel tank
and fuel lift pump, and serves to remove dirt and
impurities from the fuel.

Fuel from the fuel tank enters the outside of the
filter element {9) and passes through the filter
element under its own pressure. As it passes
through, the dirt and impurities in the fuel are
filtered out, allowing only clean fuel to enter the
interior of the filter element. The fuel exits from the
outlet of the cock body (6} and is sent to the fuel lift

pump.
Type of filter element Accordion-pleated paper type
Material of filker element Cotton fiber
) 12t 20 um
Filter mesh 400 to BOO pin.

0339F503
To Air
vent Cock
To Fuel
Lift Pump

{1) FuelCack

{2} O-ring

{3} Spring

{4) Taper Valve
{5) Lever Screw
{6) Cock Body
{7y Q-ring

{8} O-ring

(9) Filter Element

10} Filter Cu
0339F504 u §1 1§ P

Screw Ring

M.1-16



M.1 ENGINE
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{2) Fuel Lift Pump
Suction Discharge
From Fuel Filter To ln;:::r:%n

0O11F038

(1) Inlet Valve {5} Chamber

{2) PullRod (6) Diaphragm
(3} Tappet {7} Fuel Camshaft

{4} Outlet Valve

Filtered fuel is fed to the injection pump by the
fuel lift pump. The fuel lift pump operates as shown
in the figure. Power is applied to the tappet (3) by an
eccentric movement on the fuel camshaft (7). As the
fuel camshaft rotates, the eccentric movement causes
the tappet to move up and down. The tappet is
linked to a flexible diaphragm (8) via the pull rod (2).

When the diaphragm is pulied down, a low
vacuum or low pressure area is created above the
diaphragm. This causes atmospheric pressure in the
fuel tank to force fuel into the fuel lift pump. The
inlet vajve (1) opens to admit fuel into the chamber
(5).

When the diaphragm is pushed up, pressure is
created in the area above the diaphragm. This
pressure closes the inlet valve and opens the outlet
valve (4), forcing fuel from the pump through the
fuel pipe to the injection purnp.

M. 1-17



B1550-8175G-82150-B155GH5T-B1750H5T-B215GH5T WSM, 60354-0

M.1 ENGINE

(3) Fuel Injection Pump

0107F034

(1) Delivery valve Holder
{2) O-ring

{3) Delivery Valve Spring
{4} Delivery Vaive Gasket
{5} Delivery Valve

{6} Pump Element

{7) Strew

{8) Caskets

{9) Injection Pump Assembly
(10) Adjusting Plate

{11) Collar

{12) Control Rack

{13) Control Sleeve

{14} Spring Upper Seat
{15) Plunger Spring

(16) Spring Under Seat
{17) Tappet Assembly
{18) Tappet Guide Pin

This engine uses a Bosch K type mint injection
pump. It gives high injection quality even at low
engine speed, The plunger has a right-hand lead. it
is reciprocated by the fuel camshaft via the tappet
{17}, forcing the fuel into the injection nozzle.

The fuel in the fuel chamber is drawn into the
delivery chamber when the plunger lowers. When
the plunger rises, delivery valve (5) is pushed open 10
force into the injection nozzle.

The control rack {12} is actuated by the governor,
and the control rack movement is transmitted to the
controil sleeve (13). As aresult, the plunger rotates to
vary the amount of fuel fed into the injection nozzle.

When the engine stop lever is turned to the stop
position, the fuel is not pressurized, and is not
injected since the feed hole meets with the control
groove.
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00117044
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0011F04S
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W Operation of Pump Element
1. Before delivery

As the tappet lowers, the piunger {2) also lowers
and fuel is drawn into the delivery chamber (1}
through the feed hole {5) from the fuel chamber {4).
2. Beginning of delivery

When the plunger is pushed up by the rotation of
the fuel camshaft and the head surface of the
plunger closes the feed hole, the pressure in the
delivery chamber rises to push the relief plunger (3)
open.

Fuel is then force-fed toward the injection pipe.
3. Delivery

Delivery of fuel continues while the plunger is
rising.
4. End of delivery

wWhen the plunger rises further and the control
groove (6) on its periphery meets the feed hole, the
fuel returns to the fuel chamber from the delivery
chamber through the control groove and the feed
hole.

{1} Delivery Chamber {4) FuelChamber
{2} Plunger {5) Feed Hole
{3} Relief Plunger {6} Control Groove

M Plunger Position
1. No fuel delivery

When the control rack (3) is set at the engine stop
position, the plunger {2} is rotated to a position
where the vertical slot (1) of the plunger (2) aligns
with the feed hole (5). Since the vertical slot prevents
the feed hole from being covered, pressure in the
delivery chamber {4) cannot buiid up. Therefore, no
fuel can be forced to the injection nozzle.
2. Partial fuel delivery

When the plunger is rotated by the control rack in
the direction of arrow, the fuel is delivered to the
injection nozzle. The amount of fuel corresponds to
the distance “A" from where the feed hole is closed
by the plunger head, to where the control groove {6}
meets the feed hole.
3. Maximum fuel delivery

Maximum fuel delivery accurs when the plunger is
rotated 1o a position where the feed hole is covered
by the plunger as it moves upward, for the greatest
distance "B” permitted by the control rack.

{1} wvertical Slot {4) Delivery Chamber
{2} Plunger {5) Feed Hole
{3} Control Rack {6) Control Groove
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M.1 ENGINE

G107F035

—
2 tﬂj
0011F042

{1}y Valve
{2) Valve Seat

{3} Relief Plunger

Il Pump Element

The pump element (1) consists of the plunger (3)
and cylinder (2). Their sliding surfaces are super
precision machined to maintain the injection
pressure {approx. 13.73 MPa, 140 kgf/cm2, 1991 psi)
at idle speed.

Since the driving face (7) fits in the control slesve
{5), the plunger is rotated by the movement of the
control rack. The cylindrical surface of the plunger
has a helix groove, which is called the control groove
(6).

(1} Pump Ejement
(2} Cylinder

(3) Plunger

{4) FeedHole

(5) Control Sleeve
{6) Control Groove
{7} Driving Face

M Delivery Valve

The delivery valve consists of the valve (1) and
valve seat (2). The delivery valve prevents the fuel in
the injection pipe from flowing backward toward
the delivery chamber side and also serves to suck
back the fuel to prevent dribbling at the injection
nozzie.

When the delivery stroke ends and the valve starts
to resume its seated position, the relief plunger (3)
will move into the bore of the valve seat, thus sealing
the delivery line from the delivery chamber, After
the relief plunger has entered the bore of the valve
seat, the valve seats firmly. Now the space for fuel in
the delivery line is increased by an amount equal to
the volume of the relief plunger. The effect of this
increase in volume is a sudden pressure drop in the
delivery line, causing the injection nozzle to close
instantly, thus preventing backward dribbling.
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(4) Injection Nozzle

00117046

(5) Governor

This nozzle is throttle-type. The needle valve (10)
is pushed against the nozzle body {9) by the nozzle
spring (6) via the push rod (7). Fuel pressurized by
the injection pump pushes the needle valve up and
then is injected into the sub-combustion chamber (4).

fuel lubricating the needle valve (10) and nozzle
body {9) drains through the eye joint (2) and the fuel
overflow pipe (1} to the fuel tank.

The injection pressure is 13.73 to 14.71 MPa (140 to
150 kgficm2, 1991 to 2133 psi), and is adjusted with
adjusting washer (5).

{1} Fuel Overflow Pipe

{2} EyeJoint

(3) Nozzle Hoider Body

{4} Sub-cambustion Chamber
(5} Adjusting Washer

{6) Nozzle Spring

{7} Push Rod

{8) Retaining Nut

{9) Nozzle Body

(10} Needle Valve

0339F505

{1) StartSpring
{2) Governor Spring 1
{3) GovernorSpring 2
{4) Speed Control Lever
{5} Fork Lever2
{6} Fork Lever1
{7) Stop Lever
{8) Idling Limit Spring
(9) TorqueSpring

{10) Fuel Camshaft

{11) SteelBall

(12) Fuel Limit Adjusting Screw

The governor serves to keep engine spead
constant by automatically adjusting the amount of
fuel supplied to the engine according to changes in
the load. This engine employs an ali-speed governor

which controls the centrifugal force of the steel balls
{11) weight, produced by rotation of the fuel
camshaft (10), and the load of the governor spring 1
{2) and 2 (3) are balanced.

M.1-21



B1550-B1750-B2150-81550H5T-B1750HST-B2150HST WM, 60354-0

M.1 ENGINE

01077037

{3) Fork Lever?
{a) SteelBall

{1) Control Rack
{2) StartSpring

0107F038

{6y Governor Spring 2
{7} Governor Spring 1
{8) GovernorSleeve
{9) SteelBall

{1) Speed Control Lever
{2) Mling LimitSpring
{3) Fork Leveri

{4} Control Rack

{5) StartSpring

B AtStart

Since the steel balis (4) have no centrifugal force, a
fork lever 1 (3) is pulled to the right by the start
spring (2). Accordingly, the control rack (1) moves to
the maximum injection position to assure easy
starting.

I Atldling

When the speed control lever (1) is set at the idiing
position after the engine starts, the governor spring
1 (7) does not work at all and the governor spring 2
(6) does onty act slightly. The governor sleeve (8) is
pushed leftward by a centrifugal force of steel balls
(9).

Therefore, the fork lever 1 (3) and contro) rack {(4)
are moved to the left by the governor sleeve (8) and
then the idling limit spring (2) is compressed by the
control rack (4). As a result, the control rack (4) is
kept at a position where a centrifugal force of steel
balls (9) and force of start spring (5), governor spring
2 {6) and idling limit spring (2} are balanced,
providing stable idling.
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0107F029

Torque

Bl=

C042F067

—==— Engine Speed

W At Medium or High Speed Running

The engine speed is controlled when the tension
of governor springs 1 (4} and 2 (3), which are pulled
by the speed control lever (1), and the centrifugal
force of steel balls (5) are balanced.

When the engine speed is dropped (A—B) with
load increased (a—b), the centrifugal force of steel
balls becomes smaller than the tension of governor
springs 1 and 2. As a result, the control rack (2) is
moved to the right and amount of fuel injected is
increased to produce an engine torque required for
the load.

{1} Speed Control Lever

{2} Control Rack

{3) GovernorSpring 2

(4) Governor Spring 1

{5) S5teelBall

{6) Engine Torque Curve

{7) Large Load Torque Curye
{8) Small Load Torque Curve
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B At High Speed Running with Overload

When an overload is applied to the engine
running at a high speed, the centrifugal force of steel
balls (7) becomes small as the engine speed is
dropped, and fork lever 2 (3) is pulled to the right by
the governor springs 1 (4} and 2 (2), increasing fuel
injection. Though, fork lever 2 becomes ineffective
in increasing fuel injection when it is stopped by the
adjusting screw (6).

After that, when the force of torque spring (5)
becomes greater than the centrifugal force of the
stee!l balls, fork lever 1 (1) moves rightward to
increase fuel injection, causing the engine to run
continuously at a high torque,

Q107F04Q

{1) Forktievert {5) TarqueSpring
{2) Governor Spring 2 {6) Adjusting Screw
{3) Forklever2 {7) SteelBall

{4) GovernorSpring 1

B To Stop Engine

When the stop lever (3) is moved to "STOP”
position, fork lever 1 {1) is moved leftward and the
control rack {2} is moved to the non-injection
position, stopping the engine.

0107F041

{1) Fork Lever1 {3) Stop Lever
{2} Control Rack

M.1-24
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] CLUTCH

The clutch is located between the engine and the  clutch is disengaged. And when it is released,the

transmission and is operated by stepping on the clutch is engaged and power from the engine is
clutch pedal. When the clutch pedal is depressed, the  transmitted to the transmission.

[1] DRY TYPE, SINGLE PLATE CLUTCH (EXCEPT B2150)

H B1550-B1750-B1550HST-B1750HST

0354r002

B B2150HST

0302F006
{1} Clutch Release Fork {4} Clutch Disc Assembly {7} Clutch Release Bearing {10} Ciutch Adjusting Bult
{2} Clutch Rod {5} Pressure Plate {8) Release Bearing Holder
{3} PropetlerShaft {6} Clutch Cover {9} Lock Nut
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M.2 CLUTCH
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{5} Pressure Plate Assembly
{6} Clutch Release Bearing
{7} Reiease Bearing Holder

{1} Engine Flywheel
{2} Clutch Cover

{3} Pressura Plate

{4} Diaphragm Spring

Engine torque is transmitted to the pressure plate
assembly (5) via the flywheel {1) which is connected
to the engine crankshaft. Therefore, the clutch cover
constantly runs with engine. The clutch disc(10) is
iocated between the flywheel (1) and the pressure
plate (3) of pressure plate assembly. Torque is
transmitted to the clutch disc {10) by the pressure
created by diaphragm spring (4} installed in pressure

(11} Ciutch Rod
(12) Clutch Adjusting Bolt
(13) Clutch Pedai

{B) Clutch Release Fork
{9} Propeller Shaft
{10) Clutch Disc

plate assembly. Then, the torque is transmitted to
the transmission via the propeller shaft (9).

When the pedal (13) is depressed, the release
bearing holder (7) and the clutch release bearing (6)
move towards the flywheel and push the fingers of
the diaphragm spring (4). In other words, this
movement pulls the pressure plate (3} up and
disengages the clutch,
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M.2 CLUTCH B1550-B1750-B2150-B1550HST-B1750HST-82150HST WEM, 60354-(

[2] DRY TYPE, DUAL STAGE CLUTCH (B2150)

02397101

{1} Clutch Disc {Traveling} {6} Clutch Cover {10) Clutch Cover {14) Release Fork
{2} Pressure Plate {7) Clutch Disc (PTO) {11) Release Bearing {15) Clutch Rod
{2} Release Rod {8) Pressure Plate {12) Release Bearing Holder {16) Clutch Rod
{8) Release Lever {9) Belleville {13) Adjusting Bolt {17) Clutch Pedal
{5} Belleville

A dual stage clutch is a combination of single plate  engine to the transmission for traveling, and the
clutches. One clutch control power flow from the  other controls that for PTO.
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B1550-B1750-82150-81550H5T-B1750HST-B2150HST W5M, 603540 M.2 CLUTCH
M Travelling Clutch and PTO Clutch “Engaged”
(1} Flywheel
{2) Pressure Plate (Travelling)
(3) Adjusting Screw

M|
By 1y

0339F102

When the ciutch pedal is not depressed, there is a
certain amount of clearance between the release
bearing (7) and the adjusting screw (16} mounted on
the release lever (15). Under the conditions above;

# The travelling clutch disc (10) is pressed between
the flywheel (1} and the pressure plate {2) by the
force of the Belleville spring (11).

® The PTQ clutch disc (12} is pressed between the
clutch cover (4) and the pressure plate (5) by the
force of the Belleville spring (14}.

Thus, the rotation of flywheel is transmitted to
both the travelling and PTO systems.

M.2-4

3
(3)
(6)
)
(8)
(9)
(10}
(11
(12)
(13)
(14)
(15)
(16)
(17}

Clutch Cover

Pressure Plate (PTO)
Clutch Cover

Release Bearing
Release Bearing Holder
Release Fork

Clutch Disc{Traveliing)
Belleville Spring
Clutch Disc (PTO)
Release Rod

Belleville Spring
Release Lever
Adjusting Screw
Clutch Rod
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W Traveling Clutch "Disengaged”, PTO Clutch “Engaged”

(1} Flywhee!

(2} Pressure Plate (Travelling}
{3} Adjusting Screw

{4y Clutch Cover

{S) Pressure Plate (PTQ)
{6} Clutch Cover

{7} Release Bearing

{8) Release Bearing Holder
{9} Release Fork

{10} Clutch Disc {Travelling}
{11) Believille Spring

{12} Clutch Disc (PTO)

{13} Release Rod

{14) Belleville Spring

{15} Clevis Pin

{16) Release Lever

{17) Adjusting Screw

|

]

0339F103

{18) Ciutch Rod

When the clutch pedal is depressed to the middle
of the stroke, the ciutch rod (18) rotates then the
release fork (9} pushes the release bearing holder (8)
and the release bearing (7) toward the flywheel (1).
Simultaneously, the release bearing pushes the
adjusting screw (17).

The release lever (16) pulls the pressure plate (2) by
means of the release rod (13) as the lever turns at the
clevis pin (15) as a fulcrum,

When the pressure plate (2) is pulled, the cluich
disc (10) becomes free and the rotation of flywheel is
not transmitted to the travelling system.

At this time, the pressure plate (5} is in contact
with the head of the adjusting screw (3) which serves
as a stopper.
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M.2 CLUTCH

W Travelling Clutch and PTO Clutch "Disengaged”

(1)
(2)
(3)
(4)
()
(&)
(7}
(8)
(9)
(10)
(1)
(12)
(13)
(14)
(15)
(16)
(17)

03397104

When the ¢lutch pedal is depressed to the full

strake, the pressure plate (5) is pushed to the right by

the adjusting screw (3).

This results in no friction among the clutch cover

{4), clutch disc {12) and pressure plate {5).

M.2-6

Flywheel

Pressure Plate (Travelling)
Adjusting Screw

Clutch Cover

Pressure Plate (PTQ)
Clutch Cover

Release Bearing
Release Bearing Hoider
Release Fork

Clutch Disc {Travelling)
Belleville Spring

Clutch Disc (PTQ)
Reiease Rod

Believille Spring
Release Lever
Adjusting Screw

Clutch Rod

The rotation of flywheel is not transmitted to the

PTO system and travelling system.
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E] TRANSMISSION

The transmission consists of a series of gears It transmits power to the front or rear axles and
shown previousty. It offers the most suitable speed  the PTO shaft, which are cassified respectively as the
for traveling and operation by combination of these  traveling system and PTO system.

gears.

M B1550-B1750
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l B1550HST-B1750H5T
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{1) Main Gear Shift Section or {2) Aux. GearShift Section (4) PTO Shift Section {5) One-way Cutch Section or
Hydrostatic Transmission (3) Front Whee! Drive Section Coupling
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{1} Main Gear Shift Sectionor {2) Aux. Gear Shift Section {4) PTO Shift Section {5} One-way Clulch Seclionur
Hydrostatic Transmission {3) Front Wheel Drive Section Coupling
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[1] TRAVELING SYSTEM
(1) Main Gear Shift Section
M B1550-81750
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Besides neutral, four kinds of power flow (from 1st
to 4th shaft) are available by operating the main
gear shift lever to shift positions of the 30T shifter
?e)ar (8) and 13T -177 shifter gear (9) on the 4th shaft

7).

B 15t Position
15t Shaft (2)— 29T Gear (3)—2nd Shaft with 13T
Gear (4)— 30T Shifter Gear {(8)—4th Shaft (7)

H 2nd Position
15t Shaft (2)— 29T Gear (3)—2nd Shaft (4)— 13T
Gear (5)—{13T)-177 Shifter Gear (9)— 4th Shaft (7)

M 3rd Position
1st Shaft (2)—29T Gear (3)—2nd Shaft {4)— 17T
Gear (6)— 13T-(17T) Shifter Gear (9)— 4th Shaft (7)

B Reverse Position

1st Shaft (2)—29T Gear (3)—2nd Shaft (4)—13T
Gear {5)—16T-20T Gear {1)— 307 Shifter Gear
(8)— 4th Shatt (7)

{1) 16T-207 {6} 17T Gear
(2) 1stShaftwith 14T Gear {7) 4thShaft
{3) 29T Gear {8) 30T Shifter Gear

{4) 2nd Shaft with 13T Gear
{5} 137 Gear

{9} 13T-17T Shifter Gear

Besides neutral, four kinds of power flow {from 1st
to 2nd shaft) are selected by operating the main gear
shift lever to shift positions of the 32T shifter gear (6)
and 24T shifter gear (7).

Bl st Position
1st Shaft with 12T Gear (2)—-32T Shifter Gear
(6)——2nd Shaft (5)

M 2nd Position
1st Shaft (2)— 16T Gear (3)— 24T Shifter Gear
(7)—2nd Shaft (5)

M 3rd Position
1st Shaft (2)— 20T Gear {4)—20T Gear {8)—24T
Shifter Gear (7)—2nd Shaft (5)

8 Reverse Position
15t Shaft (2)— 16T Gear (3)—16T-167 Gear (1)
— 32T Shifter Gear (6)— 2nd Shaft (5)

{1) 16T-16T Gear {5) 2Zndshaft

{2) 1st Shaft with 12T Gear {6} 327 Shifter Gear
{3} 16T Gear {7) 247 Shifter Gear
(4) 20T Gear {8) 207 Gear

H NOTE

¢ Refer to the auxiliary gear shift section in M. 3-32,
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M.3 TRANSMISSION

(2) Hydrostatic Transmission
W B1550HST-B1750HST
M NOTE

® The hydrostatic transmission for the tracters from the serial number written below is explained on page

BM.3-1 to BM.3-11 and B5.3-1 to BS.3-17.

Modeis serial numbei
81550 HST (2WD} above 20001
B155(G HST (AWD) above 60001
B1750 HST (2WD) above 20001
B1750 HST (AWD) above 60001

1. Structure

0319P137 | 0319P138 ]

{1} Charge Relief Valve {5} High Pressure Relief Valve {7} ChargePump
{2} Neutral Vaive {6} Variable Displacement {8} inputShaft
{3} Trunnion Shaft Piston Pump {9) Case

{#) PortBlock
Hydrostatic transmission is composed of variable

displacement piston pump, fixed displacement piston
motor, charge pump and valve system.

M.3-4

{10} Fixed Displacement Pistan
Motor
{11) OutputsShaft
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0319F142
{1) Qil Filter Cartridge {9) BallBearing {17) Variable Swashplate {23} Cil Seal
{2) loint {10y Case {18} Piston {24) Case Retief Valve
{3) Thrust Plate {11) BaliBearing {19) Cylinder Block {25) Fixed Pisplacement Piston
(4) P3Port {12) Fixed Swashplate {20} PortBlock Wotar
{5) Trocoid Rotor Assembly {13) Piston {21} Valve Plate (26} Qil Seai
{&) Charge Pump Case {14 Cylinder Block {22) Variable Displacement {27y OutputShaft
{7} tnputshaft {15) Drain Plug Piston Pump
{8) GilSeal {16) Valve Piate
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M.3 TRANSMISSION

001 1FO6S

O

X
:

{1} Check valve

{2) Neutrai Valve (Forward)
{3} Pump Kidney Port A

{4) Motor Kidney Port £

{5) OutputShaft (9) Charge Relief Valve

{6) P1Port {10} Neutral Valve (Reverse}
{(7) PZ2Port (11} PumpKidney Port B

{8) Check Valve {12) InputShaft

M.3-6

{13} Case Reliel Valve
{14) Motor Kidney Port D
{15) High Pressure Relief Valve
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2. Pump and Motor

Moter

Cylinder

Piston Canpecting Line
Pump \
\
\
Swashplate Cylinder
Q303F004

Swashplate

Pump and motor cylinder, each containing pistons,
are connected by lines. Cylinders and lines are filled
with oil. Pistons ride against swashplates {ocated in
pump and motor.

in the pump, as the cylinder rotates, pistons move
across the sloping face of swashplate and slide in or
out of their cylinder bores,

Frunnion Shaft Cover 1

Qilseal
/ G-ring

Bushing

Variable
Swashpiate

Trunnion of
Variable
Swashplate

Input Shaft

Trunnion of
Variable
Swashplate

Trunnion Shaft Cover 2

001 1F067

The oii, forced out by the pump pistons, causes the
motor pistons to slide out of their ¢cylinder bores. In
the motor, sliding out of the c¢ylinder and moving
across the sloping face of swashplate, the pistons
rotate the cylinder,

3. Variable Swashplate

This pump is variable displacement one. The angle
of its swashplate can be varied so that the volume
and pressure of oil pumped by the pistons can be
changed or the direction of oil flow can be reversed.
The swashplate is moved around the trunnion shaft
with the neutral holder, by stepping on the speed
cantrol pedal linked to the neutrai holder.
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4. Qil Flow and Valves

Caoler - .
g Counterclothwise
T Sm— Qi Filter Cartridge 5 bt
L g i i 1 Pistons P2

Charge Rehef valve [0 ! pg
i
R ariable Displacement
]y Pump

Meytral

| Cypinder Block

21 ftmin
55 U5 GPM
A Elrmp GPM

Input Shate '

Implement

- )
Hydraulif BIEEk | g
- Type Quriet ey

Charge Pump ]

1
Pa —

Wariable

16 ffrmin 5 dimin Swashplate
42 U5 GPM TIUSGPM
3.5 Imp.GPMA 1.3 Imp GRG

Fixed |4
Swwashplats -]

Lyhndar Biock

I}
ThEAONS e Displaggment Mator High Pressure Reiref valve

ramer o
Transmission Case

Hydraul —_— N “'j JJ High Pressace GHI
E‘;‘;‘;;TI?L"I“ Low Pressure Onl
Cyrnder elc. [::I Case *ressure Ol
I: Free Oil
D Suction Ol
D354F(27
P1: Port for checking high pressure {forward) P4: Port for checking vacuum
P2: Port for checking high pressure {reverse) PS5: Port for checking case pressure
P3: Port for checking case pressure
The pump and motor are joined in a closed Only return oil from the hydraulic cylinder drops
hydraulic loop and most of oil ¢irculates within the  to the transmission case.
main oil circuit. A little oil lubricates and oozes out The charge oil aids smooth operation of piston

from the clearance hetween the moving parts of the  pump and motor. The rest of the oil passes through
case. Then oil in the main oil circuit of the  the charge relief valve into the case. Then the oil
hydrostatic transmission needs to be supplied a want.  passes to the main hydraulic pump through a cooler.
50 all of oil fed from the main hydraulic pump flows

to the hydrostatic transmission for charging.
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M Charge Relief Valve

From Charge Pump

To Main Qil Cireuit

0011F086 DO11FO87

While pumped and fiftered oil flows into the main
oil circuit through the check valves, excessive oil
passes to the case through the charge relief valve.

Qil temperature Valve operating pressure
440 to S80 kPa

25°C{TTCFY {4.5to 5.9 kgt /cm2, 64 to 84 psi)
more than case pressure
420 to 560 kPa ‘

50°C{122°F) (4.310 5.7 kgf fem?2, 61 10 81 psi)

more than case pressure

B Neutral Valve

Check Valve Neutral Valve

Main Qil Circuit

0011F084 0319F217

The neutral valves in the main oil ¢ircuit lines are
open and pass the oil to the case when in neutral,
and the oil pressure in their lines becomes low. And
when the oil pressure in the high pressure line
increases to a specified pressure, the neutral valve
closes,

Valve operating pressure

Approx. 3.24 Mpa (33 kgf/cm?, 469 psi)
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M High Pressure Relief Valve

Main Oil Circuit
{For ward)

00117082 0011FOB3

The high pressure relief valve between the two
lines in the main il circuit monitors the ol pressure
in each line. When excessively high pressure is built
up in one line, it opens and close the oil into another

line.
Qil temperature Valve operating pressure
25%to 50°C 225t0 245 Mpa
(77°to 122°F} {230 to 250 kgf /cm2, 3270 to 3560 psi)

8l Case Relief Valve

Drain ‘

0G11F088 0011F089

The case relief valve monitors the oil pressure in
the hydrostatic transmission case. When the il
pressure rises, it opens and flows the oil directly to
the transmission case, so that the oil may not leak
against the sealings.

Oil temperature Valve operating pressure
2510 50°C 17010 230 kpa
{77°10 122°F) (1.7 10 2.3 kqf /cm?, 24 to 32 psi)
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5. Operation
M Neutral
Rod Neutral Holder
Cylinder Block {Fump}
Valve Plate {Pumgp)
Input Shaft Pump Kidney Port B
Variable Displacement
Piston Pump
Main Qil Circuit
Trunnion Shaft

Pump Kidney Port A

Maotor Kidney Port D
Variable Swashplate

Outpyt Shaft

Fixed Displacement
Piston Motor

Motor Kidney Port C
Yalve Plate (Motor)
Cylinder Block {Motor)

Fixed Swashplate Pistons

]::‘ Low Pressure Oil

0011F074

When the speed control pedal is in neutral, the
variable swashplate is at right angles to the pump
pistons and they only rotate with cylinder block
without reciprocating. Since the oil is not being
pumped to the motor, the cylinder block in the
motor is stationary and the output shaft does not
move.
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M.3 TRANSMISSICN

0354F027

=
-
Coaoler
Courterclockwise
—_—y———— il Futer Cartridge B
| Pistons 1 fZ
N , Charga Rebal Valve -
4
b Wariable Dusplacement
) MNewtral
A f ] fPeme Valve Meutral
."'I {Farnard} Watve
e . ‘ Cyli 3| (Reverse)
PAain Hydeawric A TR N !
Pure p ‘ /
21 Bimn - I
55 LS. GR e I
[4.6 Imp GPM] B _r_I ;
Inputinalt '- )
fmplement Power Steering
i CAaige Pump -~
Hydraylc Block e —
Type Qutler ! g1 |
........ |
. Vanable
16 Pmun 5 fiman Swathplate
A 35 GRwa 1315 GRRA
3.5 Imp.GPM L. imp GPM -
Friced . -
Swashplate
Lylinaer Block
e \
PIStONS  fiwnd Busplagernent Motor High Pressure Religf va.ve
= -
SEAngr o
Transmlsslon Case
L |
Hydraud J/J High Pragsure O
Contrgl Vaive.
Hydraihc Low Pressure Gil
Gylindar ate.

E Cane Pressuie CIl
]::] Free Qil
| I SuCnon O
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8 Forward
Rod Neutral Holder
Cylinder Block (Fump)
et
Valve Plate (Pump)
Pistons
Pump Kidney Port B
input Shaft - Varlable Displacement
" Piston Pump
m.
Trunnion Shaft Main Oil Circuit
Pump Kidney Port A
Variable Swashplate mp Fidney For ‘ _
Motor Kidney Port D f
g .
€ " Output Shaft
(Gl
Fixed Swashplate s -l Fixed Displacement
Piston Motor
Motor Kidney Port C
Pistons . ;
Valve Plate (Motor) | High Pressure Oil
Cylinder Block (Motor) I:] Low Pressure Qil
0011FO77

When the speed control pedal is stepped on and in
forward, the variable swashplate is tilted as shown in
figure above.

As the pump cylinder block rotates with the input
shaft, oil is forced out of pump kidney port A at high
pressure, As pressure oil enters motor kidney port C,
the pistons, which align with port C, are pushed
against the swashplate and slide down the inclined
surface.

Then the output shaft rotates with the motor
cylinder block. This drives the machine forward and
the angle of pump swashplate determines the
output shaft speed.

As the motor cylinder block continues to rotate, oil
is forced out of motor kidney port D at low pressure
and returns to the pump.

M.3-13




BI550-81750-B2150-B1550HST-B1750H5T-B2150H5T W5SM, 60354-0

M.3 TRANSMISSION

0354F028

2 P2

| - —m
Caoler
Counterclothemse
Ol Filter Corttidge
L] | [V Pukons
ﬁ_\ Charge el Yalue ! ps
vanabie Displacement
P2 Fuma Heutral
by Valve
[Faorward)
Cytinder Block i
nan Pydrauie .
Pump
{21 famn
L5 5 E.GPN
AEImp GFM
inpyt Shait
fnplement Poverr Stagning
! Charge Fump -] Case Religd Yalve
Hydrauli Blgck | e
Type Dutlet - =
4
< Var.able
16 g 5 feemn Swashplate | .
425 GRM 1305 GPM H
3 51mp GPM 1.1 Imp GPM - .
Fixed ':_ - I,
Swathplate < . -
. 3 Cylinder Biock : \
e i i
Atant  pped Daplacement Motor
e —
Seramer
Transmistion Jase
- Yy
Hydraulic
Ct’)‘n:rol valve
Hydravlic
Cyi mder ete.

High Pretsure Ruligf Ualve

Cutput Shadt
Tarns Counterelckwnse

High Pressure Ol

Low Presure Oil
m Caye Pressyra Qil
[ Freecii

ij Suctian Qit
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B Reverse

Rod

Pistons

Input Shaft

q o

Trunnion Shaft

Variable Swashplate

Fixed Swashplate

«
|
Pistons

0011F0BQ

Pump Kidney Port A ’ | ‘
Motor Kidney Port D

Valve Plate (Motor)

Cylinder Block (Motar)

Neutral Holder

Cylinder Block (Pump)

Valve Plate (Pump)
Pump Kidney Port B

] -l Yariable Displacement
Piston Pump

Main Qil Circuit

. Output Shaft

Fixed Displacement
Piston Motar

Meotor Kidney Port C

High Pressure Oil

I:’ Low Pressure Qil

When the speed control pedal is stepped on and in
reverse, the variable swashplate is tilted as shown in
figure above.

As the pump cylinder block rotates with the input
shaft, oil is forced out of pump kidrey port B at high
pressure. As pressure oil enters motor kidney port D,
the pistons, which align with port D, are pushed
against the swashpiate and slide down the inclined
surface.

Then the output shaft rotates with the motor
cylinder block. This drives the machine rearward and
the angle of pump swashplate determines the
output shaft speed.

As the motor cylinder block continues to rotate, oil
is forced out of motor kidney port C at low pressure
and returns to the pump.
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l |l ——
I - i\
Coaler
Counterclpckwise
Ol Fuver Caridge P Pz
A | Aiscons .
- < — Charge Aelief Vatve | os /
" ,l’l f‘
/ e ;‘:;‘i‘;ble DHsplacament Neutral
Walve Check Meytral
X (Forerard} val Valve
| Cyfinder Black 1 alve (Reverse}
Wain Hydraulic | /
Purmp 1 !
21 Fmn
§ 5 US.GPW
4 &Imp G
input Shaft
Implement Power Stering
e Charge Pur ~7 Case Relief valve
Hydraulic Block —- 5
e | THRE Outler = pe s - :
L . Wanable
1€ g#min 5 fimun Swasholate
4.2 J3.GPW 1.3 US.GFM
3.5 1mp GPML 1timp GPA
Fieed
i Swaskplate =
=
Cylinder Block
[ - \ X
' ] PREOMS  piecd Displacement Matar High Fressure Rehet valve
N ——
Qurpet Shatt
Srainer o Taerrg Clogkwisa
Trapamissicn Case
X A
hydravlic High Pressure Oil
—-
EggE 'aoulh\:‘lvt' Lew Pressurg Gl
Cylinder gt D Cage Pressure Qil
:l Frae Qil
] suectionoul
0354F029
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6. Control Linkage

®__

@

®) afeﬁ

0354F033

(1) Neutral Holder
(2} Speed Control Rod
(3) Rod Guide

(4) Speed Set Device
{5} Damper

The speed control pedal and the trunnion shaft (9}
of variable swashplate are linked with the rod guide
(3), the speed control rod (2) and the neutral holder
(1). As the front footrest of the pedal is depressed,
the swashplate rotates and forward traveling speed
increases. Depressing the rear footrest increases
reverse speed.

The rolier (8} on the neutral holder arm (7) hanged
with spring seats the detent of the neutral holder (1)
so that the neutral holder returns to neutral.

{6) Speed Control Pedal Shaft
{7} Neutral Holder Arm

{8) Roller
(9) Trunnion Shaft

Then, the swashplate is returned to neutral with
the neutral holder, when the pedal is released. The
damper (5) connected to the rod guide (3) restricts
the movement of the linkage to prevent abrupt
operation or reversing.

The speed set device (4) linked to the rod guide (3)
enables the linkage not to return to neutral and to
keep a certain forward speed while the speed controi
pedal (6} is released.
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M.3 TRANSMISSION

(2) Hydrostatic Transmission (Continued)
B B2150HST

1. Structure

B105P104 |

{1) Neutrat Valve {Forward}
(2} Neutra! Valve {Reverse)
{3) PortBlock

{8) Output Shaft

{5} Trunnion Shaft
(6} Check and High Pressure
Relief Valve

Hydrostatic transmission is composed of variable
displacement piston pump, fixed displacement piston

_ 6
B105P103 |
{7} Variable Displacement {9} Case
Piston Pump (10} Fixed Displacement Piston
{8} InputShaft Maotor

motor and valve system.

B8093F013

M.3-18




M.3 TRANSMISSION B1550-B1750-B2150-B1SSO0HST-B1750HST-B2150HST WIM, 10221

Input Shaft

Oil Seal

BO93FO14

]

I r
‘ LT
Saph > e e —— — J

Ball Bearing ™\ 7

Variable Swashplate / \

Gil Outlet

Cylinder Block

Neutral Valve
Eixed Swashplate

Case \ Piston

Port Block

Walve Plate

Needle Bearing
Internal Snap Ring
Oil Seal

Output Shaft

Fixed Displacement
Piston Motor

|
. . ' ( -
| S
| : o : :
|
p
| |
I
PR TN ,I
“:::::::__:.:__::r\__-‘ T i Case Religf Valve
§ - -
F “"--"\'I -
—

/ Internal Snap Ring
Oil Seal

S ———

|| mmp 7o PTO Transmission

variable Displacement
Piston Pump

\ Valve Plate

5\ Charge Oil Inlet

Cylinder Biock k

/ Piston \

Thrust Plate Check and High Pressure Relief Valve
1

Drain Plug Charge Relief Valve
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Neutral Valve {Forward) Neutral Valve {Reverse}

Qutput Shaft

ol o5

Mator Kidney Port “C”

Motor Kidney Port "D

O O Case Relief Valve

input Shaft

O |h N O

Pump Kidney Part “A” ' ' ' Pump Kidney Port "B*

™~ Check and High Pressure

4 . . _T_LO/ Relief Valve {Reversa}

Check and High Pressure
Relief Valve {Forward}

Charge Relief valve

viewed from rear

0354F022
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2. Pump and Motor

Cylinder

Piston

Piston

Cylinder

Swashplate

0303F004

Swashplate

Pump and motor cylinder, each containing pistons,
are connected by lines. Cylinders and lines are filled
with oil. Pistons ride against swashpiates located in
pump and motor.

In the pump, as the cylinder rotates, pistons move
across the sloping face of swashpiate and slide in or

Variable Trunnion Shaft
Swashplate Cover
O-ring
Bushing
Trunnion of
Wariable
Swashplate
6 . ] . Migton
. 3 . - Irsraat
Shaft
Trunnion of
Variable
Swashplate
Thrust
Plate
Trenmion Shafr
Cover ?
BO22F027

out of their ¢ylinder bores, The oil, forced out by the
pump pistons, causes the motor pistons to slide out
of their cylinder bores.

In the motor, sliding out of the cylinder and
moving across the sloping face of swashplate, the
pistons rotate the cylinder.

Bl Variable Swashplate

This pump is variable displacement one. The angle
of its swashplate can be varied so that the volume
and pressure of oil pumped by the pistons can be
changed or the direction of oil flow can be reversed.

The swashpliate is moved around the trunnion
shaft with the neutral holder, by stepping on the
speed control pedal linked to the neutral hoider.
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3. Oil Flow and Valves

Neutrai

Neutral
Valve [Forward)

Valve (Reverse)

Cylinder Block

Caolec

Fived

swashplate ™

Pistons ——_ |

Main Hydrzulic T :
Pump P e T
26 Bmin Inpot - {ase Relief Valve Check and
TAU5.GPM Oil Filter hatt — Hu hfPresllsure
5.2 imp GPM Cartrid Relief valye
Froat aruoge S -—
l Loader \ - ; [Farward)
Pawer ar .
Steenng Implement &_ : 3
\ ChTrge Relief
. . Valve
! 1 Variable . l Check and
i Swashplata . -_\ / Hr?h Pressure
3 fimin. m - e Relief Valve
131 LL5.GPM ==t S {Reverse}
11 1mp. GPM e IT
_ — il
23 Fimin. . o
5.1U.5.GPM T 1 (288
S 1imp.GPM | fmin.
71USGPM High B i
[S.BIrnp.GFM l igh Pressure O
_| Hydraulic Low Pressure Qi
e Controb
Valve
Cylinder, .
etc. i Strainer <ase Pressure il

Free Qil

)

0354F030

Transmigsion

Suction Qi

in the hydrostatic transmission, the pump and
motor are joined in a closed hydraulic loop and most
of oil circulates within the main oil circuit. A little of
oi! lubricates and oozes out from the clearance
between the moving parts to the case. Then oil in
the main oil crcuit of the hydrostatic transmission
needs to be supplied a want. So all of oil fed from
the main hydraulic pump flows to the hydrostatic
transmission for ¢harging and cooling. Only return
oil from the hydraulic cylinders drops to the

transmission case.

The charge oil aids smooth operation of piston
pump and motor. The rest of the oil passes through
the charge relief valve into the case. Then the about
half of oit in the case passes to the main hydraulic
purnp through a cooler. And the other oil drops to
the transmission case through the case relief valve of
the hydrostatic transmission, and then the oil is
sucked into main hydraulic pump through the cil
strainer,
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M Charge Relief Valve

Into Case

From Ci!
Filter Cartridge

B0O94F023

e

While pumped oil flows into the main oil circuit
through the check and high pressure relief valve,
excessive oil passes to the case through the charge
refief valve,

M Neutral Valve

Oif temperature Valve operating pressure

50°C 490 to 686 kPa
(122°F) {S to 7 kgf /cm2, 71 to 100 psi)

Drain te Case

Main Qil
Cireuit

BO33FG09

\Neutrai

Valve

The neutral valves in the main oil circuit are open
and return the oil to the case, when neutral and the
oil pressure in their line is low.

And when the oil pressure increases 1o a specified
pressure, the neutral valve is ciosed.

M.3-23
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B Check and High Pressure Relief Valve

Main Oii Circuit

To Charge
Relief Valve

High Pressure
Relief vaive

Check Valve

From Qil Filter
Cartridge

0320F011

Charge

Relie

Valve
Check
Valve

High Pressure
Relief Valve

The check and high pressure relief valves monitor
the oil pressure in each line of the main oil ¢ircuit,

In neutral, both valves are open and charging oil
enters into the main oil circuit through the valves.

At normai operation, the ¢heck valve in the high
pressure side is closed and it pushes and opens the
another one.

When excessively high pressure is built up in one
fine, the high pressure relief valve located in this line
is open and the oil flows into another tine.

N Case Relief Valve

Oil temperature

Relief valve operating pressure

50°C
{(122°F)

27.5t028 AMPa
{280 to 290 kgf /cm?, 3983 to 4125 psi}

0354F023

The case relief valve monitors the oil pressure in
the hydrostatic transmission case. When the oil
pressure rises, it opens and the oil flows directly to
the transmission case, so that the oil may not leak
against the sealings.

M.3-24
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4, Operation
M Neutral

Muator Kidney Port “C*  Cylinder Block {(Motor)
Pistons

Valve Plate {Motor}
Motor Kidney Port "D”

\‘ Output Shaft

~ Main Oif Circuit

Fixed Swashplate

Fixed Displacement
Piston Motor

MNeutral Holder

Rod

Input Shaft

‘:l Low Pressure Qil

Pump Kidney Port “B”~
Pump Kidney Port A"
Vaive Plate (Pump)

Variabia Swashplate Cylinder Block (Pump}

Variable Displacerment
Pistory Pump

{Trunnion Shaft) Pistons

0320FQ12

When the speed control pedal is in neutral, the pumped to the motor, the cylinder hlock in the

variable swashplate is at right angles to the pump  motor is stationary and the output shaft does not
pistons and they only rotate with cylinder block  move.

without reciprocating. Since the oil is not being

Neutral

Ngutral
Cylinder Black Valug (Forward)

Valve {Reverse)

- Cutput Shate L., L
28 #imn R R B -] - CaseRelelVae Chatk and
[; AU5GPMT Ol Fitter F:*h 1#:% /E' h 'Prus'iuru
6 I ImpSPM Tl elefvalye
l :;Oaf;ler Cartridge e R e | e — {Forware)
Pawer K or
Steernng e Implement . B
R H dr.u“c E ~ &
o Trea = Charge Refiet
S ) Valve
— Varipble Check
I Swashplate b hP?:sdwle
S £fmin. Relef Valve
1314 5 GPM - (Revarse)
1.1 Imp GRRA )
23 irmin. - .
& 115G ’ . !
5 1imp.GPM B 28 fmin .
;; :.rlr,‘S.GGPpN;q | High Pressure (il
o . [
E'g:{,‘;"‘ = e/ Low Pregsure Ol
j valva X
Cylinger, Transmison
. Strainec Case |:i Case Pressure Ol
)
” J [ eeor
E Suction Ol

0354F330
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H Neutral

Neutral Valve (Forward) [Open] Neutral Valve {Reverse}|Open]

Output Shaft

Motor Kidney Port "C"
Motor Kidney Port “D”

Case Relief Valve

Input Shaft

Pump Kidney Port “A" Pump Kidney Port "B

[~~~ Check and High Fressure

Q Relief Valve (Reverse)
[Check Valve Open)

Check and High Pressure
Relief Valve (Forward)

[Check Valve Open]

Low Pressure Oil

Charge Relief valve|Open] Viewed from rear
g P [ case Pressure Oil

0354F024
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H Forward

Pistons

Fixed Swashplate

Cylinder Block {Motor)

Valve Plate {Motor)
Motor Kidney Port "C”

Motor Kidney Port “D”

Fixed Displacement
Piston Maotor

Rod

HNeutral Holder

Input Shaft

Variable Displacement
« Piston Pump

{Trunnion Shaft)

Piséons

Variable Swashplate

0320F013

y ('-‘ Output Shaft

" l ~ Main O Circuit

B High Pressure Ol
-] Low Pressure Oil
Pump Kidney Port *B"

Pump Kidney Port A"

\ Valve Plate {Pump)
Cylinder Block {Pump}

When the speed control pedal is stepped on and in
forward, the variable swashplate is tilted as shown in
the figure above.

As the pump cylinder block rotates with the input
shaft, oil is forced out of pump kidney port A" at
high pressure. As pressure oil enters motor kidney
port “C”, the pistons, which align with port "C”, are
pushed against the swashplate and slide down the

inctined surface.

Then the cutput shaft rotates with the motor
cylinder block. This drives the machine forward and
the angle of pump swashplate determines the
output shaft speed.

As the motor cylinder block continues to rotate, oil
is forced out of motor kidney port "D" at low
pressure and returns to the pump.

Newtral

Free Ol

. Neutral
Eylindar &loc valve (Forward} Walve {Reverse)
it
e
Cutput Shaft .‘
CRTRERRD: | Akt
b, main Hydraulic e w B
g Pump ‘ater) ;-
i - .. Check ang
| ot Case Relief Valve 1-\ - Figh Prassure
Qil Filter Shatt 8 i . — _.)‘E Reliel valve
Front Cartridge ey -y T e r—— e (Farward)
Loader . " I
Steering Implement = }
Charge Aelief ;- "
Vartable - A l ] J
. Check and
Swashpiate o i Hiigh Pressure
P aiat SRR T Relaf Valvs
e = (Reverse)
—a
T T 7
T 4 High F-gssure Qil
— |
- S Eg:::oulli: _ 5 Low Pressure Qil
Yalve Transmission
Cylindas, .
e{(:n o [ Strainer Lase Case Pressura Oil

0354F031
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M Forward

Neutral Valve (Forward) Neutral Valve [Reverse)
IClosed) {Open]

Qutput
Shaft

Motor Kidney Motor Kidney

Port *C Port "D
Case Relief
Valve [Open)

Pump Kidney Input

Port "A" Shaft
Pump Kidney

Port “g*

Check and High

Check and High
pr‘:“”{: Rehe::l} | | P~ Pressure Relief Valve
valve {Forwar

L%‘ . sy {Reverse}
ICheck Valve Closed) 2 L1 1\94 |Check Valve Qpen)

Charge Relief Valve [Open)

High Pressure Oil

Low Pressure Gil

|:| Case Pressure Qil

Viewed from Rear

0354F025
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B Reverse

Fixed Swashplate

Fixed Displacement
Pistan Motor

Rod

Cylinder lock (Motor)
valve Plate {Motor}

Mator Kidney Port “D”

e N

Main Oil Circuit

Neutral Holder

Variable Displacemnent

Piston Pump
o
Input Shaft

{Trunnion Shaft)

Pistons

Variable Swashplate
0320F16

Mator Kidney l ) e
Port *C”

_—7 I High Pressure Oil
] Low Pressure Oil
Pump Kidney Port “B"
Pump Kidney Port "A”
Valve Plate (Pump)
Cylinder Block (Pump}

When the speed control pedal is stepped on and in
reverse, the variable swashplate is tilted as shown in
the figure above.

As the pump cylinder block rotates with the input
shaft, oil is forced out of pump kidney port “B” at
high pressure. As pressure oil enters motor kidney
port “D", the pistons, which align with port "D”, are
pushed against the swashplate and slide down the

inclined surface.

Then the output shaft rotates with the motor
cylinder block. This drives the machine and the angle
of pump swashplate determines the output shaft
speed.

As the motor cylinder block continues to rotate, oil
is forced out of motor kidney port “C" at low
pressure and returns to the pump.

Conler

MNeutral
Walve {Forwerd}

Neutral

Cylinder flace, Valve [Reversa)

Eiued
Swashpiate ™

Putor; — |

“r, Main Hydraule
Pump

Input

it Fulter Shaft

Frant Cartridge
Loader

Power

ar
Steening Implement

- ]

[ eres. e :Fdrka.}mc |
-,_ iock Type ——
e Churtl et e

Variable
Savastplane

Check and
kigh Pressure
Religd Valve
iForward)

Charge Reliel
Valva

Check and
Hegh Pressure
Relief valve
[Aeverse)

High Praszure Onl

Hydrawhe
T Conatrol
walve
Cyfinder,
etr.

Lrv Pressura Chl

Case Pressure il

Tranzmisgicn
Case

Free O

(354F032

Surtion O
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M Reverse

I'val F d
:\l;utre]u alve (Forward) Neutral Valve (Reverse)
pen [Closed]

O
Motor Kidney

Port “C” T

Cutput Shaft

Motor Kidney Port "D”

Case Relief Valve

Pump Kidney Input Shaft
Port "A”"
Pump Kidney Port “8”
Check and High — . | : Check and High Pressure
Relief valve (Reverse}

{Check valve Open]

Pressure Relief
Valve (Farward) O L/A LA 3T _T—Q/ [Check Valve Closed)

Charge Relief Valve |Open]

High Pressure Oil

|:l Law Pressure Oil
‘:l Case Prassure Ol

Viewed from rear

0354F026
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5. Control Linkage

{1) Neutral Holder

{2) Speed Control Rod
{3) Rod Guide

{8) Speed Set Device
(5) Damper

{6) SpeedControl Pedal
{7) WNeutral Holder Arm
{B) Roller

0354F034

The speed control pedal (6) and the trunnion shaft  the swashplate is returned to neutral with the
of variable swashplate are linked with the rod guide  neutral holder, when the pedal is released. The
(3), the speed control rod (2) and the neutral holder  damper (5) connected to the rod guide (3) restricts
(1). As the front footrest of the pedal is depressed, the movement of the linkage to prevent abrupt
the swashplate rotates and forward traveling speed  operation or reversing.
increases. Depressing the rear footrest increases The speed set device (4] linked to the rod guide (3)
reverse speed, enables the linkage not to return to neutral and to

The rolier (8) on the neutral holder arm (7) hanged keep a certain forward speed while the speed control
with spring seats the detent of the neutral holder{1)  pedal (6} is released.
so that the neutral holder returns to neutral. Then,

M.3-31
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(3} Auxiliary Gear Shift Section
B 81550-81750-81550HST-B1750HST {L-H range)

Two kinds of power flow (from 4th shaft to spiral
bevel pinion shaft) are available hy operating the
high-low gear shift lever to shift the gear (2) on the
spiral bevel pinion shaft (4)

L B Low Position
! 4th Shaft {1)—Shifter Gear (2) —Spiral Bevel Pinion
Shaft {4)

—T M High Position
= I A 4th Shaft (1) —Gear(3)— Shifter Gear (2) —Spiral
" Bevel Pinion Shaft (4)

{1} 4th Shaft with 11T Gear {157 Gear)

{2) 32T-137 Shifter Gear (20T-12T Shifter Gear)
(3) 19T Gear (237 Gear}

{4) Spiral Bevel Pinion Shatt

*{ } means the parts for HST type.

0354F013

W B2150-B2150HST (L-M-H range)

Three kinds of power flow {from 3rd shaft to spiral
i ; @ 3@ bevel pinion shaft) are selected by operating the
% ﬁﬁ‘:\{j—l range selector lever to shift position of shifter (3) and
=
. 5 gear (9).

1
o |

H Low Position

3rd Shaft {1)—Shifter (3)— 18T Gear (2)— Gear
(8)—4th Shaft with 11T Gear (7)—Shifter Gear
(9)—~Spiral Bevel Pinion Shaft (10)

B Middle Position

3rd Shaft (1)—sShifter {(3)—Gear (4)— 27T Gear
(6)— 4th Shaft (7)— Gear {5)— Shifter Gear {9} —Spiral
Bevel Pinion Shaft (10)

M High Position

3rd Shaft (1)—Shifter {3)— 18T Gear (2)—Gear
(8)—4th Shaft (7)— Gear {5)—Shifter Gear (9) —Spiral
Bevel Pinion Shaft (10)

-
{1} 3rd Shaft {7} 4th Shaftwith 117 Gear
{2) 18T Gear {8} 22T Gear {217 Gear}
{ {3) Shifter {9) 297-15T Shifter Gear
—=r {4) 13T Gear (12T Gear) {29T-16T Shifter Gear}
Jﬂ {5) 25T Gear (24T Gear) {10} Spiral Bevel Pinion Shaft
@/E’” (6) 27T Gear

0339F105

*[ ) meansthe parts for HST type.
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(4) Front Wheel Drive Section (4WD Type Only)

2-wheel drive or 4-wheel drive is selected by
changing the position of gear (1) with the front
wheel drive lever. When the front wheel drive lever

ﬁ"” ﬂ_i:] SR is set to "Disengaged,” the gear (1) is neutral and
Iu ] | ] power is not transmitted to the drive shaft (4).
U’” = When the front wheel drive lever is set to
& e A .

Hl B1550-B1750-B1550HST-B1750HST

"Engaged,” the gear {1) slides to the right to engage
with gear {2} on the spiral bevel pinion shaft (3).
3 Therefore, the front drive shaft is actuated to drive
the front wheels.

[ 1

Tk Sgm= Wz

0319F023 g ﬂ ﬂ—d @-ﬁz g];gg g:;ggng 82150 B2150HST
H B2150-82150HST {1} 23T Gear 23T Gear 27T Gear 27T Gear
' 2) | 16TGear | 16TGear | 16TGear | 16T Gear
@RED%. {3} Spiral Bevel Pinion Shaft
.. j S (a) Reverse Shaft (Front Drive Shaft)

To Front Ax@—_g LY
F

(339F105

[2] PTO SYSTEM
(1) Rear PTO Shift Section

Besides neutral, two kinds of power flow are
available by operating the PTO shift lever to shift
positions of gear (4).

M 15t Position

(1st Shaft) 14T Gear— 29T Gear—2nd Shaft
(1)~ Gear (2)—Shifter Gear (4)—3rd Shaft
(5)— (6)—5th Shaft (7)— Gear (8)—Gear (9)—PTO
Shaft (10}

M 2nd Position

{1st Shaft)14T Gear— 29T Gear—2nd Shaft
(1}—17T Gear (2)—Shifter Gear (4)—3rd Shaft
(5)—(6)—5th Shaft (7}—Gear (8)—Gear (9)—PTO

M 81550:B1750
@
I IRE

5 -~ 5

M B1550HST-B1750HST Shaft (10)
= “\TTJ:T" = 81550-1750 B1SS0HST-817501ST
4 2 oS () 2nd Shaft 2nd Shaft
(2) 137 Gear 147 Gear
(3 17T Gear 187 Gear
4 13T-177 Shifter Gear 217 Shifter Gear
{51 3rd Shaft 3rd Shaft
(6 One-way Clutch Cam Coupling
{7} Sth Shaft Sth Shaft
03547015 (8) 137 Gear 14T Gear
{9) 22T Gear 21T Gear
{10) P10 Shaft PTQ Shalt
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W B2150 N @ qe.) @G QF 7 )
4 ‘ ‘_O
| 0 | T
N % o - 2
L |
1= /). !
iy 'ﬁ
al
3: 3 f AD
0354F016 i q
M B2150HST - \lgj
L | —
SN g "
[ | 8
[
- P * : LT -ed
_ | q_ﬂ_ M
' —frr } . == I
D TE =t
- — [ I
@@ @ q o é) @ ©
BT
0354F017 id
Two kinds of power flow are selected by operating B2150 B2150H5T
the PTO gear shift lever to shift position of gear (4). ) Coupling Coupling
i {2y | OuterShaftwith 15T Gear 15t Shaft with 13T Gear
M 15t Position
(Rear Pil‘O} {3 §th Shaft 6th Shaft
[B2150 - ,
Coupling (1)—Shaft with 15T Gear (2)—25T Gear @ 17T Shifter Gear 24T Shifter Gear
(10)—6th Shaft {3)— 17T Shifter Gear {4)— 25T Gear (%) 20T Gear 20T Gear
(12)—7th Shaft Front {11)—7th Shaft Middle i :
(6)—One-way Clutch Cam (16)—7th Shaft Rear with | 7th Shaft Middie Tth Shaft Middle
15T Gear (17)— 28T Gear (8)— Rear PTOShaft (9} {7 27T Gear 27T Gear
[B2150HST] it 28T Gear 28T Gear
{()—(2)—(10)—{4)— (3)—(5)—(13)}—{11)—(b) {9} Rear PTO Shaft Rear PTO Shaft
—~(16= (178~ 0) (o) 25T Gear 27T Gear
M 2nd Position {11) 7th Shaft Front 7th Shaft Front
(Rear PTO) T _
[B2150] {12} 25T Gear
Coupling (1})—Shaft with 15T Gear (2)— 25T Gear |{13) 21T Gear 237 Gear
(10)—6th Shaft {3)— 17T Shifter Gear (4)—20T Gear S PTO Shattwith " -
(5)—- 21T Gear (13)—7th Shaft Front (11)~—7th Shaft | (14 |  MGPTObaftwit Mid PO 302t with
Middle (6)—One-way Clutch Cam (16)—7th Shaft
Rear with 15T Gear (17)—28T Gear {8)—Rear PTO {s) 27T Gear 27T Gear
Shaft (9) {16) One-way Clutch Cam Coupling
[B2150H ST] an 7th Shaft Rear with 7th Shaft Rear with
(1)—(2)—(18)— ()~ (3)—(5)— (13}~ (1 1)—(6) 15T Gear 15T Gear
—(18)—(17)—{8)—(9) (18) — 16T Gear
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(2) MID PTO Section
The mid PTO is mounted on all tractors as a standard.
[B1550-B1750-B1550HST B1 750HST]

o
= | as

QLEF:L@Q |H;__ /

S

e
o5

1

UU

0354F014

[B2150-B2150HST]

Besides neutral, one kind of power flow are
available by operating the PTO shift lever to shift
positions of shifter gear for Mid PTO.

Always the mid PTO is engaged with the rear PTO,
selecting the 2nd position,

M 1st Position
The mid PTO is not engaged with the shifter gear.

H 2nd Position

1st Shaft (14T Gear) (1)—29T Gear— 2nd Shaft
{2)—Gear (4)—Shifter Gear (5)—3rd Shaft (6)— Gear
{7)—Mid PTO Shaft with 11T Gear (8)

{1} 1stShaft (14T Gear) (s}
{2} 2ndShaft
(3) 13T Gear (14T Gear) {6} 3rd Shaft
{4y 17T Gear {18T Gear) (7) 19T Gear (24T Gear)
{8) Mid PTO Shaftwith 11T
Gear

13T-17T Shifter Gear
{21T Shifter)

* { Y meansthe parts for H5T type.

i Nt

- i

(1) Coupling
{2} Outer Shaftwith 157
Gear
{15t Shaft with 13T Gear)
(3) 6thShaft
- | {4) 17T Shifter Gear
i (24T Shifter Gear)
(5) 20T Gear
e (6) 7th Shaft Middle
(7} 27T Gear
{8) 28T Gear
g sy (3) Rear PTO Shaft
a (10) 25T Gear (27T Gear)
{11} 7thShaftFront

{12) 25T Gear {None}

03397105

{13) 21T Gear {237 Gear)
{14) Mid PTO Shaftwith 16T
Gear

27T Gear

None (20T Gear)

{15)
{18)

* ( ymeans the parts for H5T

Two kinds of power flow are selected by operating
the PTO gear shift lever to shift position of 17T gear
(5). Always the mid PTO is engaged with rear PTO.

M 15t Position
[B2150]

Coupling (1)—Outer Shaft with15T Gear {2)—25T
Gear (10)—6th Shaft (3)— 17T Gear (3)— 25T Gear
(12)—7th Shaft Front (11)— 7th Shaft Middle (6)— 27T
Gear (7)— 27T Gear (15)—~Mid PTO Shaft with 16T
Gear{14)

[B2150HST]
(12— (10)—(H)— B~ S~ (13}~ (11}—{7)
—(15)—(14)

type.
M 2nd Position
[B2150]

Coupling (1)—Outer Shaft with 15T Gear {(2)—25T
Gear (10)—6th Shaft (3)— 17T Gear (4)— 20T Gear
(5} 21T Gear {13)—7th Shaft Front (11)—7th Shaft
Middle (6)—27T Gear (7)—27T Gear (16)—Mid PTO
Shaft with 16T Gear (14)

[B2150HST]
()= (2—(18)—(4)— (38—~ 13)—01)—(7)
—{(15)—(19)
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M.3 TRANSMISSICN

Bt 55%}-|55519;17?55(}0H5T BZB?ZSBSI-?ST
Rear PTQ 540 rpm 540 rpm
s Mid PTOQ — 1701 rpm
Rear PTO 924 rpm 755 rrpm
2nd Mid PTO 2416 rpm 2379 rpm
(3) Front PTO Section

The front PTO is available for all tractors as an option.

Engine revalution

Front PTO revolution {idling speed to Max. speed}

{4) One-way Clutch Cam Section {(B1550-81750-B2150)}

0302F119

H NOTE
® Thisis not mounted on all HST models.

The ane-way clutch ¢cam is also called an
overrunning clutch, It is composed of a pair of clutch
cams(1), (2) and a cam spring (3). One of the ¢lutch
cam is splined to the shaft (4), and the other is
splined to the shaft (5).

These two clutch cams (1), (2) are engaged with
each other by the force of the cam spring. Aslong as
the shaft {4) is rotating faster than the shaft (5), these
two clutch cams {1), {2) wili remain engaged, and the
shaft (5) is driven.

But, if the PTO shaft drives a rotary mower as an
implement , for example, and the source of power is
stopped by pressing the ¢lutch pedal, or if the engine
speed is lowered, the clutch cam {2) will overrun as
shown in the figure. This overrunning is caused by
the inertia of the mower blades. Then, engagement
will not take place until the shaft {(4) is running faster
than the shaft {5).

n this way, the one-way clutch cam protects the
transmission and engine power train against
damage, by allowing the PTO shaft and the shaft {5)
to overrun if PTO shaft overspeeds,

{t) Clutch Cam
{2} Clutch Cam
{3) Cam Spring
{4y Middle Shatft
{5) RearShaft
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V-1 REAR AXLE

/[

L)

@ 7

0354F006
{1) Differential Gear Shaft {3) Rear Axle Case {5) SpurGear (7} Differential
{2) Spiral Bevel Pinion {4) Rear Axle (6) Spiral Bevel Gear

The rear axle is a semifloating type with bali The differential (7) automatically controls the
bearings between the rear axle (4) and the rear axte revolution of right and left wheels when the rear
case (3), which supports the rear wheel load as well  wheels encounter unequal road resistance during
as transmitting power to the rear wheels. turning.
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M.4 REAR AXLE

[1] DIFFERENTIAL FUNCTIONING

0302F021

i}

{

{3} DifferentialSide Gear
{4} Spiral Bevel Gear

{1} Spiral Beve! Pinion
{2} Differential Pinion

1.During Straight Running

Rotation of the spiral bevel pinion (1) is
transmitted to the spiral bevel gear (4) and
differential case (8).

When road resistance to the right and left wheels
are equal, differential pinions (2), (6) and differential
side gears (3), (7) are all rotate as a unit. Both rear
axles received equal input, and both wheels turn at
the same speed, ailowing the tractor to go straight
ahead.

At this time, differential pinions do not rotate
around the differential pinion shaft {5).

{5} Differential Pinion Shatt
{6} Differential Pinion

{7} Differential Side Gear
{8) Differential Case

2. During Turning

When the tractor turns, the road resistance to the
inside tire increases (as if braking is applied to that
side only). In other words, if one of tires stows down,
revolution difference is generated in the differential
side gears (3}, (7). When rotation of one differential
side gear becomes lower than the other, differential
pinions (2}, (6) begin rotating around differential
pinion shaft (5) . The other differential side gear is
increased in speed by the speed increment of
differential pinion rotating around differential
pinion shaft, This means that rotation of one rear
axle is slowed down and that of the other rear axle is
increased. Thus, the tractor turn smoothly without
power loss.

The combined number of revolutions of the right
and left differential side gears is always twice that of
the spiral bevel gear {(4). When spiral bevel gear
revolution is 100 rpm, and if one of the differential
side gears stops moving, the revolution of the other
differential side gear becomes 200 rpm and if one
rotates at 50 rpm, the other rotates at 150 rpm.
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[2] DIFFERENTIAL LOCK

{1} Differential Pinions

{2} shift Fark

1 e (3} Differential Lock Lever
: {4y Differential Gear Shaft
; {5) Spiral Beve| Gear

e {6) Differential Pinion Shaft
{7) Differential Case

{8) Differential Lock Clutch
{9) Ditferential Gear Shaft

Iilg

0302F022

When resistance to the right and teft tires are  clutch (8) toward the spiral bevel gear (5). The
greatly different due to ground conditions or type of  differential lock clutch {8) engaged with the teeth of
work, the tire with less resistance slips and prevents  the differential case (7) to cause the differential case
the tractor from moving ahead. To compensate for  {7) and the differential lock clutch (8) to rotate as a
this drawback, the differential lock restricts the  unit.
differential action and causes both rear axies to Therefore, differential pinions (1) are unable to
rotate as a unit. rotate around differential pinion shaft (6) and

When the differential iock pedal is stepped on, it  identical revolutions are transmitted to the right and
causes the differential lock lever {3) to rotate, which  left differential gear shafts {4),{9).
will move the shift fork (2) and the differential lock
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5] BRAKE

M B1550-B1750-B1550HST-B1750HST

0354F010

B B2150-B2150H5T

0354F011

{1} Lock Lever {4) Clutch Pedal {7} Brake Shoe {10} Brake Cover
{2} BrakePedalRH {5) Brake PedalShaft (8) Returnspring {11} Brake Cam
{3) Brake Pedal LH {6) Brake Drum {9} Brake Rod

Each of rear wheels are equipped with separate  used for turning in a small radius. The other way is
brakes which can be applied independently or locked  simultaneous use of the right and ieft pedals. The
together for simultaneous application, The brakes  pedals are locked together so that when either the
are mechanical internal-expansion type with feading-  right or left pedal is pressed, both brakes are
trailing brake shoes (7). simultaneously actuated. This is used to stopping or

They are connected to the two brake pedals {2}, (3} reducing speed while traveling on road.
which the operator controls with his right foot, The
brakes can be operated in two ways. The first is A CAUTION
independent operation of the right and left pedals

to actuate the right and left brakes separately. Thisis * While traveling on road, the two brake pedals

must be locked together for safety.

M.5-1
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0302F024
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{1} Brake shoe
{2) Anchor Cam

{3} Return Spring
{4} Brake Drum

The brake drum (4) is splined to the diffrential
gear shaft (5), which in meshes with the final drive
gear. Pressure against the foot pedals is transferred
through the brake arm (6). Movement of the arm
causes the brake cam (7) to rotate, expanding the
brake shoes {1} outward against the brake drum (4).

{5) Differential GearShaft
{6) Brake Arm

{7} Brake Cam

The same amount of braking force is produced in
both forward and reverse motion.

As the brake shoes (1) are pressed against the
drum (4), the rotation of the differential gear shaft
(5} is retarded, which in turn stops, or siows final
drive gear rotation.
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- [5] FRONT AXLE

The front axle supports the front of tractor and facilitates steering. There are two kinds of front axles. The
two-wheel drive axle has free-running front wheels and the four-wheel drive axte has powered front wheels.

[1] FRONT WHEEL ALIGNMENT

Front wheel alignment is a term given to mean four angle settings in three dimensions camber, kingpin
inclination, toe-in and caster angle. These angle settings are made for the following purposes.

1) Camber

The front wheels are tilted from the vertical as
viewed from the front, the wheels are farther apart
at the top than at the bottom. This inclination is
called camber. Camber reduces rolling resistance of
the wheels, and also minimizes bending or twisting
of the front axle,

C045F051

2) Kingpin Inclination

The kingpin is titted from the vertical as viewed
from the front. This inclination is called kingpin
inclination. As with the camber, kingpin inclination
reduces rolling resistance of the wheels, and prevents
any shimmy motion of the steering wheel. It also
reduces steering effort.

CO45F053

3) Toe-in

- Viewing the front wheels from above reveals that
the distance between the front wheels is less at the
I front than at the rear. This turning in of the front
wheels is called toe-in. The front wheels tend to roll
f outward due to the camber, but toe-in offsets this
and ensures parallel rolling of the front wheel.
Another purpose of toe-in is to prevent excessive and
uneven wear of tires.

Front

Rear
C045F054
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Front Rear
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a b

C0A5F052

[2] STRUCTURE
(1) Two Wheel Drive Type

4) Caster

The kingpin is tilted forward as viewed from the
side. That is, the intersection {a) made by the center
line of the kingpin shaft and the ground is ahead of
the intersection (b) made by the center line of the
wheel and ground, This inclination is called caster.
Caster helps provide steering stability. As with the
kingpin inclination, caster reduces steering effort,

0319F135

{1} FrontAxle
{2} CenterPin
(3) Knuckle Arm

(4) Bushing
{5) Thrust Ball Bearing

The front axle of the ZWD type is constructed as
shown above.

The knuckle shaft (6) is attached to the front axle
(1) by the “RUMQAN" method.

With this method, the shape of the front axle is

{8) Siotted Nut
{9) Bali Bearing

{6} Kruckle Shaft
{7} FrontWheel Hub

relatively simple, and the front axie is supported at
its center with center pin (2), so that steering
operation is stable even on an uneven ground
encountered in a farm fields.
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M.6 FRONT AXLE

(2) Four Wheel Drive Type
N B1550-B1550H5T

0012F009

{1) Kingpin? {5) FrontAxle Case 2 (9) 25T Gear (13) Gear(ase
{2) Front Axie Case 3 (6) 12T Gear {10} Joint (18) Shim 1,2
{3) Differential {7) Gear Case Cover {11) Joint Shaft {15) Shaft

{4) FrontAxle Caset {8) FrontwWheelHub

The front axle of the B1550 and Bi550HST is
constructed as shown above.

Power is transmitted from the transmission to
right and left shafts (15) through the drive shaft,
spiral bevel pinion shaft and differentiat (3).

{12} Kingpin 2

Universal joint (10) transmits the power from each
shaft to the gear in the gear case {13}, which pivots
around the kingpins.

The gear (6] in the gear case is splined 1o joint
shaft (11} and meshes with gear (9).
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M.6 FRONT AXLE

B1550-B1750-B2150-B1550HST-B1750HST-B2150H5T WSM, 60354-0

B B1750-B2150-B1750HST-B2150HST

0319F136

{1} Knuckle Arm Support
(2} Knuckle Arm

(3} Bevel Gear

{4) Differential Gear Shaft
{5) Front Axie Arm RH
{6) Differential Pinion

Differential Pinion
Frant Axle Arm LH
Front Axle Cover
Frant Whee| Hub
Bevel Gear

Bevel Gear

(13} Bevel GearCase {19) Spiral Bevel Pinion Shaft
{14} Seal Collar {20) Universal loint Front
{15) Front Axle Case {21) Drive Shaft

{16} Bevel Gear Shatt {22} Differential Side Gear
(17} Bevel Gear {23) Ring Gear

{18} Beve!Support Cover

The front axle of the B1750, B2150, B1750HST,and  the bevel gear shaft (16) in the bevel gear case (13).
B2150HST is constructed as shown above,
Power is transmitted from the transmission  wheel hub (10}
through the drive shaft (21) to the spiral bevel pinion The differential system allows each whee! 1o
shaft (19), and to the differential, and through the  rotate at a different speed to make turning easier.
differential gear shaft {4) in the front axle arm (5} to

Finally the powers, is transmitted to the front
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M.6 FRONT AXLE

M Bi-speed Turn (B1550-B1750-B1550HST-B1750HST)

0354F018

0354F019

(1)
(2)
3)
)]
(5}
(6}
(7
(8}
(9

(10)
(11
(1
(13)
(14)
sl
(16)
(17)
08
(19)
(20

{21
{22)
(23}

Bi-speed Turn Shift Lever
Bispeed Turn Shift Rod
Knuckle Arm

Shift Link

Shift Lever

Shift Lever Fulcrum
Change Lever

shift Roiler Shaft

Front Axle Case (Bi-speed
Turn)

Spring

Bi-speed Turn Shift Fork
Shifter

Front Pinion

Spiral Bevel Gear

227 Gear Shatt

15T Gear

20T Gear

17T Clutch Gear

Front Differential Shaft
Front Differential
Assembly

Friction Plate

Clutch Disc

Cluteh Boss

The front axle with bi-speed turn of the B1550, assembly (9) consists of the bi-speed turn clutch
B1750, B1550HST and B1750HST is constructed as  assembly, shifter, two sets of gears {((15){16), {17){18))

shown above. Ffront whee! speed change  and bi-speed turnlinkage.
mechanism, which is located in the front axle case
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M.6 FRONT AXLE
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M Bi-speed Clutch and Gears

{1} Pinion Shaft
Standard WD /@ Bi-speed Turn (2) Spiral Bevel Gear
O IYERGY ; {3} 22T Gear Shaft

ONS OFE/| [ 2 (4} shifter

{5} 15T Gear
1 {6] BispeedTurn Shaft

{7} 20T Gear

B u

_, {B} 177 Clutch Gear
{9} Clutch Piate
{10} Clutch Disc

{11} Clutch Boss

{12} Front Diff. Shaft

11

®m @ ¢ &

0354F020

AN {13) Dift. Side Gear
(14} Dift. Gear Assembly
{13) Shaft, Left

{18} Shaft, Right

Bi-speed clutch is mechanically engaged when
front wheel reaches approximately 40 degree
turning angle.

This bi-speed turn front wheel speed is 1.7 times
higher than the standard front wheel speed.

W Standard 4WD {Shift fork is moved right}
22T Gear Shaft {3)—Shifter (4)—Front Diff. Shaft
{12}~ Diff. Side Gear (13}—Shaft. R(16}
T——— Diff. Gear Assembly (14)—Shaft, L (15)

#l Bi-speed Cam

H Bi-speed Turn 4WD (Shift fork is moved {eft)

22T Gear Shaft (3)— 15T Gear (5)—Bi-speed Shaft
(6)~-20T Gear (7)— 17T Clutch Gear (8)—Clutch Plate
(9)— Clutch Dis¢c {10)—Clutch Boss (11)—Front Diff.
Shaft (12)1 Diff.Side Gear (13)—Shaft, R(16)

Diff. Gear Assembly (14)—Shaft, L. {15)

{1) ShiftCam

{2) Shift Lever

{3) ShiftRod

{8) Shift Fork

{5) Shifter

{6) Bi-speed Turn Clutch

0354F018

{7} Spring
{8) Spring

Bi-speed turn 4WD and standard 4WD positions
are selected by change lever to move the position of
shift cam (1).

N Standard AWD Position

The shift cam (1) is free to turn, so that the shift
rod (3) and shift fork (4) are remained in standard
4WD position by springs (7), (8).

B Bi-speed Turn 4WD Position

When the steering wheel is turned more than
approx. 40 degree turning angle, the shift lever (2)
and shift cam (1) are turned together. This cam make
the shift rod (3) move left (arrow direction } so that
the shifter (5} is engaged with the bi-speed turn
clutch (6).
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M.7 STEERING

Fd STEERING

[1] MANUAL STEERING

I
1 =
] bl )

03397015

{8) Sector Gear Shaft
{5) BallNut
{6) Gear Box Cover

{1) Balls
{2} wWorm Shaft
(3} GearBox

The steering unit mainly consists of two parts, a
ball nut {5) and a sector gear shaft {4). When the
worm shaft {2} is rotated (by rotation of the steering
wheel), the ball nut (5) is moved along the worm
shaft {2), and this action causes the sector gear shaft
(4 to rotate. The one end of the sector gear shaft (4)
carries the pitman arm (9). Rotation of the sector
gear shaft {2) causes the pitman arm (9) to swing in
one direction or the other. The motion is then

(7) Steering Column
{B) Steering Shaft
{9) Pitman Arm

{10) Adjusting Screw
{11} Shim

carried through the drag link to the knuckle arm at
the wheel.

In this unit, friction is kept exceptionally low by
interposing balls (1) between the worm teeth and
groove cut in the inner face of a ball nut (5).

Steering whee! play can be adjusted by turning an
adjusting screw (10) at the end of the sector gear
shaft, and with shims {11).
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M.7 STEERING
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[2] POWER STEERING

0354FD12

/(D
4 = ' N
” ﬁ 1 —
=
I ZEEN I R e s
\© 7
!
.
. . from Transmission Case
16 #fmin. 23 £imin. ¢ (Geartype)
3.2US.GPM E'LU'S'GEM to Control Valve =" 1 H
] \3.5|mp.GPIVI 5.1 Imp GFM ={A]lm0dels) I~ from HST
{B1550-B1750-B1550HST-B1750H5T)(B2150-B2150HST) ta HST )
! “TBZ150RHST) {H5T)
?gfﬂi;.epm to Transmission Case(( 8
L j1 1H‘1|D-,GPM (mm {RZ150-B2150HST}
28 fimin.
Jopump | [2bmin ]
{BISSOHST-B17S0HST) 6.2Imp,GPMJ

{B1550-B1750-B1550H5T-B1750HST)

21 #min.
5.6 U.S.GPM
4.6 Imp.GPM

{4) Worm Shaft
{5) Sliding Valve
{6) Relief Vaive

{1) Sector Gear Shaft
{2} Balls
{3} Ball Nut

All models are available 1o be equipped with
integral type power steering that of sliding valve
with centering spring type.

Flow priority valve (8) divides the oil fed to
hydraulic block type outlet {9} into two directions.
One is the control flow to power steering ( constantly
5 £/min., 1.3 U.5.GPM, 1.1 Imp.GPM at any engine
speed). And the other is excessive flow to contro!
valve.

The mechanical gear section shown in the next
page operates in the same way as ordinary manual
steering systems. However, with power steering, the
worm shaft (4) is supported only by the centering
springs {14).

{7} SteeringWheel {10) Pump
{3) Flow Priority Valve {11) Transmission Case
{9 Hydraulic Block Type {12) Cooler

Qutlet

When the worm thrust force (turning force of the
ball screw section) exceeds centering spring setting
load, the worm shaft (4) axially shifts by a specified
displacement (Stroke: about 0.4 mm (0.016 in.} ).
When aload is applied to tires and worm thrust force
required for operation is greater than the centering
spring setting {oad, turning the steering wheel does
not rotate the sector gear shaft (1), but rather axially
moves the worm shaft (4). The valve spool (21), fixed
on the worm shaft (4} by the nut {23), changes the
condition of the three-position, four-way open
center (alf ports open) valve {5) by sliding in the valve
housing (22), to generate pressure as required.
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M.7 STEERING

0339F017

(1) Sector Gear Shaft {13} Reaction Pistons {18) TeflonRing {23) Nut

{2) Ball {14) Centering Springs {19) ThrustRaces {24} OilSeal

{2} Ball Nut {15) Needle Bearing {20) Thrust Needle Bearings {25) Pitrran Arm

{4) Worm Shaft {16) Gear Case {21} Spooct {26} Adjusting Screw for Play
{6} Relief Valve {17} O-Ring {22) Valve Housing

M.7-3




M.7 STEERING B1550-B1750-B2150-B1550H5T-B1750H5T-B2150HST WSM, B0354-0

8l Neutral Position

{13 Sector GearShaft
{2) Ball Nut

{(3) Worm Shaft

{#) Reaction Pistons
{5) Centering 5pring
{6) Valve Housing
{7} Spooi

{8) Centering Spring

f ! ST Charge Relief Pressure

To HST,
To Transmission Case, =
To Pump Fram Pump {through Hydraulic

0339018 Block Type Outlet)

When the steering wheel is not turned, the valve is Therefore, there is no difference between

placed in the neutral position by the centering
springs (5) (8) and pressurized reaction pistons {4),
and the pressure-fed oil from pump through the flow
priority valve flows to the hydrostatic transmission
(HST).

M Left Turning

pressures on the right and left cylinder ¢chambers.
And the ball nut (2) and sector gear shaft (1) do not
move. So, the front wheels keep the direction.

{1} Sector Gear Shaft
{2) Ball Nut
(3] Worm Shaft

{4) Thrust Race

{5} Reaction Piston
{6) Centering Spring
{7} Valve Housing

{8) Spaoi

{9) Ball

{107 Centering Spring
{11} Relief Valve

High Pressure

{a} Chamber*A"
{8) Chamber*B"
{a}) Port*a”
{b) Port“b”

To HST,
L3 lowPressure 14 Trangmission Case,
To Pum
0339F019 P From Pump
i. When the steering wheel is turned

counterclockwise, the worm shaft (3) is also
turned.

However, front wheel load stops sectors gear
shaft (1) and ball nut (piston) (2) from moving,
and only worm shaft (3) turns counterclockwise.
Then, due to the reaction, the worm shaft (3)
moves upward a little. And the thrust race (4)
pushes the spool (8), reaction piston (5) and
centering springs (6) (10).

2. At this time, the oil passage from pump to port

“b” and oil passage from port “a” to HST are
closed.

Therefore, the pressure-fed oil from pump flows
to the chamber A" through port “a”. Thus, the
ball nut (piston) (2) is pushed , and the sector gear
shaft (1} is rotated in the direction of the arrow.
Oil in chamber "8” flows to the HST through port
nhy

M.7-4



B1550-B1750-62150-B1550H5T-B1750H5T-B2150H5T W5M, 603540

V.7 STEERING

M Right Turning

{1} Sector Gear Shaft
{2} BallNut

(3} Worm shaft

{4} Centering Spring
{5} Reaction Piston
{6) Valve Housing

{7} Spooi

{8) Thrust Race

{9) Bail

{10) Centering Spring
{11} Relief Valve

{(a) Chamber A"

{B) Chamber “B8"
{a} Port”a”

v

0339F020

3
|—
High Pressure  1OPST, ; T
—_ p To Transmission Case, w==¢ * i
[ towPressure 1o pymp Erom Pump

{b} Port“b"

1. When the steering wheel is turned clockwise, the

worm shaft (3} is also turned. However, front
wheel load stops sector gear shaft (1) and ball nut
(2) from moving, and only worm shaft (3) turns
clockwise.
Then due to the reaction, the worm shaft (3)
moves downward a little. And the thrust race (8)
pushes the spool (7), reaction piston (5) and
centering springs (4) (10).

B Manual Qperation

(When Engine Stops or Hydraulic Circuit Troubles)

Even when the engine stops or hydraulic circuit
malfunctions thus leading to hydraulic operation
stop, manual operation is possible. However,
naturally, steering wheei requires a larger operating
power.

If the steering wheel is turned when hydraulic

2. At this time, the oil passage from pump to port

"a" and oil passage from port “b” to HST are
closed.
Therefore, the pressure-fed ofl from pump flows
to the chamber “B” through port”b”. Thus, the
ball nut (piston) (2) is pushed, and the sector gear
shaft (1) is rotated in the direction of the arrow.
Qil in chamber "A" flows to the HST through the
port"a”

circuit ceases to operate, the worm shaft {3) moves
slightly by the stroke of spool (7), then the worm
shaft (3) and ball nut (2) have the same relationship
with the manual steering gear. However, the
steering wheel play increases by the stroke of spool

(7).
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M.7 STEERING

81550-81750-8B2150-B1550H5T-B1750H5T-B2150H5T WSM, 60354-)

B Operation of Relief Vaive

Normaj State

COBOFOAS

Active State

COB0FO46

{1) Adjusting Screw {3) Spring

{2) Lock Nut

This power steering is equipped with a
direct-acting retief valve to restrict the maximum
pressure in the hydraulic circuit and to prevent
breakage of the hydraulic equipment.

When the pressure in the hydraulic circuit exceeds
the relief valve setting pressure in such a case that
the maximum steering angie of the front wheeis is

(4} Poppet {5} Valve Housing

reached or road resistance to the front tires is too
great, the spring (3) is compressed to generate a gap
between the poppet (4) and the valve housing {(5).
The pressure-fed oil flows to tank port through the
gap so that pressure rise is restricted.

The relief vaive setting pressure can be adjusted by
turning the adjusting screw (1).
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[Z] HYDRAULIC SYSTEM

IR B1550-B1750

{2} HydraulicPump
{3) Power Steering {Optional)
ﬂ {8) Hydraulic Block Type
Outlet
{7} Position Contral Lever
{8) Contral Valve
(9) Hydrautic Cylinder
P 5. Drain Pipe {10} Qil Strainer
{14} Check valve1
{15} Check Valve 2
{16 Main Control Valve
{17} Unload Valve 2
{for shockless)
{18) Feedback Rod
{19) Unload Valve1
{for unloading}
{20) Reiief Valve
{21) Lowering Speed Control
Valve
{22) Relief Valve
{23) Relief valve
{24) Flow Priority Valve
03547035 {25) Directional Vaive

M Hydraulic Circuit

Oil Flow in Neutral
State

354F036
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M.B HYDRAULIC SYSTEM B1550-B1750-B2150-B1550H5T-B1 750HST-BZ150H5T WS, 60354-0

I B1550HST-B1750HST

{1) Cooler
{2} Hydraulic Pump
{3} Power Steering {Qptional)
{4} Hydraulic Biock Type
Qutlet
{5} Hydrostatic Transmission
{HST}
{6) QilFilter (10 pm, 400 pin.}
{7) Position Contral Lever
{8) Control Valve
{9} Hydrauiic Cylinder
{10} OQil $trainer
{14) Check valve 1
{15} Check Valve 2
{16} Main Control Valve
{17} Unload Valve 2
{for shockless})
{18} Feedback Rod
{19} Unioad vaive 1
{for unloading)
{20) Relief valve
{21} Lowering Speed Control
Valve
{22} Relief Valve
{23} Relief valve
{24} Flow Priority Valve
0354F037 {25) Directional Valve

B Hydraulic Cireuit

e Qi Flow in Newtral i

State

0354F038
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B B2150

(2} HydraulicPump
M (3) Power Steering {Optionai)
{4} Hydraulic Block Type
Outlet
{6) Oil Filter
{7) Position Control Lever
{8} Contral Valve
(9) Hydraulic Cylinder
(1) Check Valve 1
{15} Check Vaive 2
{16} Main Control Vaive
{17} Unlpad Valve 2
{for shockless}
{18) Feedback Rod
{19} Unioad Valve 1
{for unloading}
{20} Relief vaive
{21) Lowering Speed Control
Valye
{22} Relief Vaive
{23) Relief valve
(24) Flow Priority Vaive
0354F039 {25) Directional Valve

B Hydraulic Circuit

el Qil Flowv in Neutral

State

0354F040
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B B2150HST

{1} Cooler
{2} Hydraulic Pump
— {3} Power Steering {Optional}
(4} Hydraulic Block Type Qutlet
{5} Hydrostatic Transmission [H5T)
{6} Qil Filter (10 ym, 400 pin.)
{7} Paosition Cantrol Lever
{8) Control Vaive
{9} Hydraulic Cylinder
{10} Qil Strainer
{11} Front Loader Cantroi Valve
{QOptioral)
{12} Boom Cylinder {Qptional)
{13} Bucket Cyiinder (Optionai)
{14} Check Valve 1
{15} Check Valve2
{16} Main Control Valve
{17} Unload Valve 2 (for shockless}
{18} Feedback Rod
{19} Unload Vaive 1 {for unloading)
(20} Reiief valve
{21} Lowering Speed Control Vaive
{22} Relief vaive
{22) Relief vaive
{24} Flow Priority Valve
0354F041 {25) Directional Valve

M Hydraulic Circuit

il Flow in Neuiral
State

0339F022
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M.8 HYDRAULIC 5YSTEM

W Hydraulic System
The hydraulic system of these tractors are

composed of a hydrautic pump (2}, hydraulic block

type outiet (4) control valve (8), hydraulic cylinder {9),

hydraulic oil filters (6), (10) hydrostatic transmission

(only for HST type), oil cooler {only for H5T type} and

other components shown in the figures,
This system has the following functions,

1. Position control of the rear impiement connected
to the 3-point hitch.

2. Hydraulic power takes off from the hydraulic block
type outlet to operate the power steering
(optional) and implements such as a front loader,
front blade and etc.

[1] HYDRAULIC PUMP

C021P002
[81550-B1750-B1550HST-B1750HST]

1

0302F021

[B2150-B2150HST]

0339F023

e Oil is supplied by a hydraulic pump (2) connected
to the engine. When an engine is started, a
hydraulic pumg (2) starts running, sucks oil from a
transmission case and oil cooler (1) {only for HST).
Oil is forced out to a control valve (8) through a
hydraulic block type outlet (4) by a pump.

This oil is sent to etther hydraulic cylinder (9} or
hydrostatic transmission. Only oil from a cylinder
returns to a transmission case.

® Hydraulic power can be taken out easily through a
hydraulic block type outlet to operate an optional
power steering (3) or a hydraulic actuator of
implements.

The hydraulic pump is composed of the casing (1),
end cover (2), bushing (8), {11), and two spur gears
{drive gear {10) and driven gear (9)) that are in mesh.

Hydraulic pump is driven by the fuel camshaft (13)
through the gears {(14), (15).

Maximum displacement is as follows.

[B1550-B1750-B1550HST-B1750HST]

Displacement Engine speed Condition
21 &/min. 13.2 MPa
5.5U5.GPM At 2600 rpm 135 kg/iem?
46mp. GFM 1920 psi
[B2150-B2150HST]
Displacement Engine speed Condition
28.0 #fmin_ 13.2 MPa
7405 GPM At 2600 rpm 135 kgfcm?
6.2 1mp, GPM 1920 psi
{1} Casing {11) Bushing
{2} End Cover {12} O-ring
{3} Screws {13) Fue! Camshaft
{4} C-ring {14} 20T Gear
{5} Internal Snap Ring {B1550-B1750-B1550H5T-B1750H5T)
{6} Oil Seal 15T (B2150-B215QHST}
{7} O-ring {15} 277 Gear
{8) Bushing {81550-B1750-B1550HST-B1750H5T}

{9) Driven Gear
{10} Drive Gear

29T Gear(B2150-B2150HST)

This pump is a pressure foading type in which uses
a bushing working against the gears to increase
pump efficiency. A small amount of pressure oil is
fed to outside of the bushings, pressing them against
the gears and forming a tighter seal against leakage.
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M.8 HYDRAULIC SYSTEM 81550-81750-82150-B1550HST-B1750HST-B2150HST WSM, 60354-0

[2] CONTROL VALVE

0354F042
{1}-a Position Control Lever {4) Feedback Lever Shaft {10} valve Body {16} Check Valve 2
{forB1550-B1750-B1550HST-B1750H5T) {3} Spool Drive Lever {11} Relief Valve {17} PushRod
{1}-b Position Control Lever {6} Spool {12} Adjusting Shim {18} Screw (Neutral
{for B2150-82150H5T} {7) Control Lever Shaft {13) Check Vaive 1 Adjusting}
{2) Feedback Arm {8) Pipe (for B2150H5T) {14} Relief Cover
{3}a Vaive Cover {for {9) Unload Valve 2 {15} Unload Valve 1

B1550-81750-B1550H5T-B1750H5T-B2150)
{3)-b Valve Cover (far B2150HST)

Feature of this position contrel valve is smooth However, it cannot take out cptional aux,
operation by built-in shockless mechanism. hydraulic power.
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[2]-1 OIL FLOW

H Neutral
From Pump
F._ Fram
Pump
Only B2150HST
ey
% il ) )
Drainto Transmission
Case
0354F071
{1) Relief Valve {3) Pipe (for B2150H5T} {5} Spool {7} Check Valve 1
{2} Unload Vaive 1 {4} Valve Cover (for B2150HST) {6) Unload valve 2 {8) Chack Valve 2
in neutrai, unioad valve 1 {2) is opened by the And the oil in the hydraulic cylinder is kept by the

pressure-fed oil against the spring since the back  check valve 1 {7) and check valve 2 (8} so that the
pressure side is opened to the tank port connected to  implement does not lower or lift.

transmission case to drain through the small groove

of the spool (5).
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B1550-B1750-82150-B1550H5T-B1750HST-B2150H5T WSM, 603540

W Lift

From Pump

o 1L

i

To HST
' f N
; l Lo
I { i
A T
i o .
|t |
R I
_-:‘ij \..——-——.._,...,.__..]
i- MMMMM *r“*—me
‘—4.‘. L : Pump
4] —————— ———
3
H ]
1
)
!
e ————
%
1
1
1
1
Only B2150H5T
))

mi

To Cylinder

G354F072

{1} Reiief Valve
{2) Position Control Lever

{3) Spool Drive Lever
{4) Unload valve 1

When the position control lever (2} is moved
rearward, the spool (5) is pushed by the spool drive
fever {3) against the return spring {6). At this time,
the unload valve 1 {4) is closed because the back
pressure rises since the back pressure side is led to the
pump port through the groove of the spool(5).

Then the check valve 1 (7} is opened by the
pressure and the oil fed from the pump flows to the

{S) Spool
{6) ReturnSpring

{7} Check Vaive

hydraulic cylinder to lift the implement connected to
the 3-point hitch.

When operator stops moving the position control
tever (2), by the feedback linkage and return spring
{6), the spool (5} is automatically returned in neutral
position. As a result, the implement height can be
easily determined in proportion to the position of
the control lever (2}.
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81550-81750-82150-B1550H5T-B1750H5T-B2150H5T WSM, 60354-0

M.8 HYDRAULIC SYSTEM

B shockiess Mechanism at Lift Start and Lift End

From Pump

Drain to
Transmission Case

ToCylinder

0354073

:.L;]._

Only B2150HST

{1) Unload Valve 1 {2) Spocl

When the implement just starts being lifted and
just before it stops lifting, shockless mechanism
functions to reduce a sudden change of the oil
pressure and flow. Asa result, operator does not feel
the unpleasant shock and can operate comfortably
and position- control precisely.

At this short period, oil pass to the hydraulic
cylinder is gradually narrowed by slant cut portion
(X) of the spool (2). The sequence of the shockless
mechanism is as follows. And as the oil pressure at
the back pressure side of the unload valve 2 (3)
becomes lower than that at pump port side, the
unload valve 2 (3) is opened to drain pressure-fed oil
to the transmission case.

{2) Unload Valve 2

{4) Check vaive1

Shockless

Unload valve 1 Unload Valve 2
Open
Closed
Closed
Open
Closed

M.B-9




M.8 HYDRAULIC SYSTEM

B1550-B1750-62150-B1550H5T-B1750HST-B2150H5T W5M 60354-0

W Down

From Pump

TOHST

[}
Only B2 150H5Y

e —t

v |

Drain to From Cylinder

Transmissian Case

0354F074

_

{1} Unload Valve 1
{2) Position Contral Lever

{3} Spool
{4} spool Drive Lever

When the position control lever (2) is moved
forward, the center of the spool drive lever {4} is
moved forward and the spool (3) is pushed forward
by the return spring on it.

At this time, the check vailve 2 (8) is opened by the
push rod (7} through the screw (6) and connecting
plate (5) connected with the spool (3).

Then the oil in the hydrauiic cylinder drains to the
transmission case through the cylinder port and tank
port. And the implement lowers down.

(3) Connecting Plate
(6) Screw {Neutra! Adjusting}

{7) PushRod
{8) Check Valve 2

Pressure-fed oil from the hydraulic pump pushes
the unload valve 1 (1), and return to the transmission
case or flows to the HST.

If the control lever (2) is stopped moving, by the
feedback linkage, the spool (3) is automatically
returned in neutral position.

As a result, the implement height can be easily
determined in proportion to the position of the
contral lever (2).

M.8-10



B81550-B81750 B2150-B1550HST-B1750HST-B2150HST WSM, £0354-0 . M.8 HYDRAULIC SYSTEM

[2]-2 FEEDBACK LINKAGE FOR POSITION CONTROL

4= Lift Operation

> Feedback Function
{Automaticaily Return to Neutral Position)

0354F043
{1) Lift ArmRH {3) Feedback Rad {5) Spool {7) Spool Drive Lever
{2) Adjusting Nuts {4) ReturnSpring {6) Pasition Controf Lever

When the position control lever (6} is moved  spooi (5) is pushed out by the return spring (4)
rearward to lift the implement, the spool drive lever  according to the motion of the spool drive lever (7).
(7) rotates around fulcrum (B} and pushes the spooi As a result, implement height can be easily
{5) to form a raising circuit. And then lift arm RH (1)  determined in proportion to the set position of the
moves upward, the spool drive lever (7) is rotated position control lever (6).
around fulcrum (A) by the feedback rod (3). The
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M.8 HYDRAULIC SYSTEM

Bi1550-B1750-B2150-B1550HST-B175QHST-B21 5-0H5T W5M, 603540

[3] HYDRAULIC BLOCK TYPE OUTLET
[B1550.B1750.B1550HST.B1750HST]

When implement is not attached

Ta Hydraulic Control Valve
(3-point hitch)

Eo

0354F044

When implement is attached

From Gear Pump

Max ftow 21 £/min.
5.5 U.S.GPM
4.6 Imp GPM

To Gear pump
’ {Relief Valve)

Tolmplement

Max flow 16 2/min.
42 U5GPM
. 3.5 Imp GPM
{with Power $teering}

-
-

/ From Implement
ToPower Steering (PStype only) |2 LEMMIn.
nstant flow S#min, 4.6 mp GPM

1.3 U5 GPM

{without Power Steering)
1.1 Imp GPM

0354F045

{1} Plug{P53/8)

(2) Lock Plate

(3) Outlettolmplements (PS 3/8")
{8)- Inlet from Implements {P5 3/8”}

{5} Directional Valve
(6) Pin (Setting position for
attaching implements}

The main components of the hydraulic block type
outlet are shown in the figure. This hydraulic block
type outlet is provided to take power out from the

M Flow Priority Valve

From Pump

Excessive Flow
"EF” Port

Controlled Flow

0354F045

{7} Pin{Setting position for
attaching no implemaent)
{8) Relief valve

{9) Fiow Priority Valve
{10) Fixed Plug(PT 1/8"}

tractor to operate the hydrautic cylinders on the
implement, such as power steering and front |oader,
or front blade.

[Power Steering Type]

This valve is mounted on the hydraulic block type
outlet for power steering type.

The flow priority valve consists of flow divider 1
(1), flow divider 2 (&), spool (5), spring (2) and
damper (3). It is a flow divider that divides the oil
flow (IN 21 €/min., 5.5 U.S.GPM, 4.6 Imp.GPM) from a
single hydraulic source {pump) 1o actuate two circuits
simultaneously.

This valve is a priority flow divider in which a
controlied flow (5 €£/min., 1.3 U.S.GPM,1.1 imp.GPM)
is fed to the "PF” port and the excessive flow is fed to
the "EF” port. The "PF" port can be optionally
connected to the power steering. The “EF” port is
connected to the hydraulic control valve or optional
imptement’s control valve.

The damper (3) reduces the vibration of the spooi
(5). That vibration is caused by a change in the oii
flow when the engine speed is changed rapidly.

(1) Flow Divider1
{2) Spring
{3) Damper

{4} Flow Divider2
{5) Spool

M.8-12




B1550-B1750-B2150-B1550H5T-81750H5T-B2150HST WM, 60354-0

M.8 HYDRAULIC SYSTEM

B Plug {(Without Flow Priority Valve)

0354F047

H Standard Oil Circuit

01354048

[Manual Steering Type]

This is mounted on the hydraulic block type outlet
for manual steering type instead of the flow priority
valve.

(1} Hydraulic Block Type Qutlet

{2) Plug (M24 Pitch 1.5 mm}

(3) Plug(Ps1:47)

{4) Ovutlet to Hydraulic Control Valve (PS5 3/87)
{3) Outiet 1o Gear Pump (M 20 Pitch 1.5 mm)
{6} Relief Valve

The total flow of oil (21 #min., 5.5 U.S. GPM, 4.6
imp. GPM), pressure-fed from the hydraulic pump,
anters into the "IN” port through the route as shown
left.

A portion of oil flow-controlied by the orifice runs
to the power steering and return to the transmission
case.

On the other hand as the oil passes the orifice, a
pressure difference is created between the ends of
the orifice. This causes the spring to deflect causing
the spool to move downward. As a result, the
excessive oil runs into "EF” port and to the control
valve.

{1} RE Port {to hydraulic pump)
(2) “EF" Port

(3} "IN" Port

(4} Relief Vaive

{5) Flow Priority Valve

{B) Directional valve

{7) "PF" Port

M.8-13



M.8 HYDRAULIC SYSTEM

B1550-B1750-B2150-B1550HST-B1750HST-B2150HST W5SM, 60354-0

B Qil Circuit for Power Steering Type

B354F049

B When Using Front Loader or Other Implements

0354F050

A-A Cutting Section

The total flow of oil pressure-fed from the
hydraulic pump enters “IN" port through the route
as shown above.

A flow-controlied oil of 5 £&/min.(1.3 U.5.GPM, 1.1
Imp.GPM) enters into the “PF” port through the
orifice in the spool. Then this oil enters into the
power steering circuit and is used to operate the
power steering.

The excessive oil in the "IN"port runs into the
"EF” port, and to the control valve.

(1) RE Port

{2} EF Port

(3} N Port

{4} ReliefvValve

{3} Flow Priority Valve
{6} Directional Valve
{7} PFPort

When using the front loader or other implement,
remove the plugs. Connect the implement’s inlet
pipe to A port (2), the outiet pipe to the B port (3).
And turn the directional valve (1) counterclockwise
to the end.

The oil pressure-fed from the hydraulic pump
enters into the “IN" port.

Prior to the other control valves, the oil flow-
controlied by the orifice runs to the power steering
through the "PF" port. This capacity is 5 €/min.(1.3
U.S.GPM, 1.1 Imp.GPM).

Excessive oil pushes the spool and flows 1o the
front loader control valve through the "EF” port.
Then the oil returns to B port of the hydraulic block
type outlet. And this oil runs to the rear control
valve.

{1} Directional Valve
{2} APort
(3} BPort
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B1550-81750-82150-81550GHST-B1750HST-B2150HST WSM, 603540

.8 HYDRAULIC SYSTEM

[3] HYDRAULIC BLOCK TYPE OUTLET (Continued)

[B2150.B2150HST]

To Power Steering
Constant Flow 5 #/min. X
13 US. GPM, 1.1 Imp GPM |
rd
‘ From Power Steering

+

- =B21SQHET .. i ..[~52150__._...|

I ToHST § 1T Tramsmissian :
| through | iCase 1
| Valve Covar ") 1
boof Conernl - 1
+ Valve ol 1

f1

To Control Valve

{3-point hitch) From Tank Port of

G354F051

To Pressure Port of implement’s Copntrod Valve (4)

[ Max Fiow 23 #imin. {s)
[6.1U5.GPM, 5.1 Imp GE#M (6)

From Neutral Port of
ma W |mplement's Control Vaive

Implement's Control Valve

(1) Cap

{2) Body

(3) Relief Valve

Directional Valve

Flow Priority Valve

Plug (P5 3/8")

{7} Power Steering loint Bolt
{M12 Pitch 1.25 mm)

{8) Joint Bolt {PS 3/8")

{9) JointBolt {PS 3/8")

From Pump

Max Fiow 28 8/min.
7.4U5.GPM, 6.2 tmp GPW ]

The main components of the hydraulic block type
outlet are shown in the figure. This hydraulic biock
type outlet is provided to take power out from the

B Flow Priority Valve

“PE” Port

Controlied
Flow
“EF” Port

tractor to operate the hydraulic cylinders on the
implement, such as power steering and front loader,
or front blade.

The flow priority valve consists of flow divider 1
(1), flow divider 2 (4), spool (5), spring (2} and
damper (3). It is a flow divider that divides the oil
flow (IN 28 €/min., 7.4 U.5.GPM, 6.2 Imp.GPM} from a
single hydraulic source (pump) to actuate two circuits
simuitaneously.

This valve is a priority flow divider in which a
controled flow {5 €&/min., 1.3 U.5.GPM,1.1 Imp.GPM) is
fed to the "PF” port and the excessive flow is fed to
the "EF” port. The “PF” port can be optionally
connected to the power steering. The “EF" port is
connected to the hydraulic control valve or optional
impiement’s control valve.

The damper (3) reduces the vibration of the spool
{5). That vibration is caused by a change in the oil
flow when the engine speed is changed rapidly.

0354F046

M.8-15
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M.8 HYDRAULIC 5YSTEM

B1550-B1750-B2150-B1550H5T-B1750H5T-B2150H5T WS, 10221

B standard Qil Circuit

To Control
Valve

To Hydrostatic
Transmission

BOZ22F014

“PF” Port

L From Pump

0354F051

{3) Flow Priority Valve
{4} Relief Valve

{1) Cap
{2] Directtonal Valve

The total flow of oil {28 ¢/min., 7.4 U.S.GPM, 6.2
Imp.GPM), pressure-fed from the hydraulic pump,
enters into the "IN port through the route shown
above.

A portion of oil flow-controlled by the orifice runs
1o the bypass in the cap (1) and return pipe 1 {6)
through the "PF" port. And this oil finally flows to
the hydrostatic transmission through the controi

{3) Delivery Pipe 2
{6) Return.Pipe1

(7) Delivery Pipe1

valve cover and oil filter.

On the other hand as the oif passes the orifice, a
pressure difference is created between the ends of
the orifice. This causes the spring to deflect causing
the spool to move upward. As a result, the excessive
oil runs into the “EF” port, and to the controi valve
(hydraulic raising/lowering circuit) via delivery pipe 2
(5).
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81550-B1750-B2150-B1550H5T-B1750HST-B2190HST WSM, 1022)

M.8 HYDRAULIC SYSTEM

B Oil Circuit for Power Steering Type

From Power To Power
Steering Steering

Te Contral
Valve

"EF” Port

To Hydrostatic
Transmission

B022F015

“PF" Port

"IN" Port

From Pump

0354F082

{1} Directional Valve (2) Delivery Pipe

The total flow of oil pressure-fed from the
hydraulic pump enters “IN” port through the route
as shown above.

A flow-controlled oil of 5 ¢/min{1.3 U.S.GPM, 1.1
Imp.GPM) enters into the “PF” port through the
orifice in the spool. Then this oil enters into the
power steering circuit and is used to operate the

{3) ReturnPipe

power steering. The return oil finally flows to the
hydrostatic transmission through the contro! valve
cover and oil filter.

The excessive oil in the "IN"port runs into the
“EF" port, and to the control valve (hydraulic
raising/lowering circuit) via delivery pipe 2.

M.B8-17



M.8 HYDRAULIC SYSTEM

B1550-B1750-82150-B1550H5T-B1750HST-82150H5T WS, 10221

W When Using front Loader or Other Implement

@

From_Power To Power
Steering Steering

To Contra
valve

from Front

toader “EF* Port

To Hydrostatic
Transmission

B022F016

t Air Bleeding Flug

To Front
Loader

From Pump

03547082

{1} Directional Valve {(2) Bolt

When using the front loader or other implement,
remove the bolts {2), (3) and {4). Connect the
implement’s inlet pipe to {A) position, the outlet pipe
to the (B) position, and the drain pipe to the (C)
position. And turn the directional valve (1) clockwise
to the end.

The oil pressure-fed from the hydraulic pump
enters into the “IN" port.

Prior to the other control valves, the oil flow-

[4] OIL COOLER (ONLY FOR HST TYPE)

{3) Bolt {4) Bolt

controtled by the orifice runs to the power steering
through the “PF” port. This capacity is 5 €/min.(1.3
U.S.GPM, 1.11mp.GPM),

Excessive oil pushes the spool and flows to the
front loader control valve through the "EF” port.
Then the oil returns to {B) position of the hydraulic
block type outiet, And this oil runs to the rear
control valve. The relieved oil returns to (€} position
and joins to return oil of power steering,

Hydrostatic transmission produces the heat more
than normal circulation of oil dissipates, then this
tractor is equipped with a ail cooler.

The oil cooler is located between the engine and
engine radiator and of air-to-oil type, so that air blast
by fan dissipates the heat from oil through the oil
tubes with fin of the cooler.

The dimension of oil coolers is as follows.

Qil cooler of Oil cooler of
B1550HST-B1750H5T | B82150HST
Louveriess Louverigss
0354F055 Core type corrugated fin corrugated fin
) ) Core wW: 200 mm, W 200 mm,
{1} Radiator {3) Radiator Hoses dimension H:70mm,D:32mm | H: {15mm, D: 32 mm
{2) OilCaaler

Cooler screen
setting spance

100 mm

100 mm

Cooler screen
setting screw

M6 Pitch 1.0 mm

M6 Pitch 1.0 mm
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B1550-B1750-82150-81550HST-B1750HST-B2 |50HST WSM, 10221

M.9 ELELCTRICAL SYSTEM

[2] STARTING SYSTEM

Main Switch Table
- Terminal B AC G ST
Key Position {30 {19} § (50
OFF .
ON ——1—»
PREHEAT » » ¥
START . - » »

At the "PREHEAT" Position

Easy Cancker

e
Futibled ik
3

CharEam

1z e O et
1
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welGavne
e
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Lown
s anion Lamp
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Warard Lmé
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AU E v
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Focl it
WS
Cashant LEmpEratu
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@)
iy

0354F060

Atthe "START" Position

i Timardelay

: Engine 3top i i P!

i
AY

Futihie Lk

,
2

- tard ’_@
E

Hazira)
W

Hazaud Uil

LEFt
EAF

—d *
1 Gauge

Fiepl
¢oalant Treperalura
A
BHE %

Dynana

Gl Phig

%

@

#.ay o alpamyg

Hazard hght 1]

Tad Leghi iRk
Feal
B
Hazued lght (]

3
hoad Light (#h
Mgad Light L)
Waad Light [RY

bustE

AR

kb 4
Cootanl 1Em Bl 4 1ol

0354F060

{3} Safety Starter Switch
{4) Fusible Link

{t) Glow Plug Indicator Lamp
{2) Main Switch

When the main switch (2) is turned to the
PREHEAT position, the terminal B is connected to the
terminals G and AC. The glow plugs (5) become red-
hot, and at the same time, the glow plug indicator
lamp (1) also lights on to indicate the red-hot
condition of the glow plugs.

When the main switch is then turned to the
START position with the safety starter switch (3) on,

{5} Glow Plugs
(&) Starter Motor

{7) Battery

the terminal B is connected to the terminals 5T and
AC so that the starter motor (6} begins running and
the glow plugs are kept red-hot.

The main switch automatically returns to the ON
position, the terminal 8 is connected oniy to the
terminal AC, thereby causing the starting circuit to
be opened, stopping the starter motor.

M.9-5




M.9 ELECTRICAL SYSTEM B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 603540

{1) Starter
[B1550.B1750.-B1550HST-B1750HST]

0315FQ51

{1} Cover {6} Bushing {11) Bushing {16} EndFrame Cap
{2) Magnet Switch {7} SnapPin {12) Brush Spring {17} Yoke

{3} Cord Cover {8) Qwverrunning Clutch {13) Gasket {18} Brush Holder
{8y Drive End Frame {9) Armature {149) Brake Spring {19} Bushing

{5) Drive Lever {10) Cover {15) Brake Shoe {20) End Frame

The starter is composed of a starting motor and a
magnet switch.
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B1550-81750-B215(-B1550MST-B1750HST-B2150HST WSM, 60354-G M.9 ELELCTRICAL SYSTEM

{1)-1 Starting Motor

Armature Construction Field Coil and Brush Construction

st}

C022F061
{1 Armature Shaft {6) Hemp5String {11) Yoke {16) Armature
{2) Stopper {7) Commutator {12} Brush {17) Commutator
{3} Coil {8) Rubber Bushing {13) Pole Core {18) Brush
{4) SlotInsulator {9 Cotton Tape {14) Yoke {19) Pole Core
{5) Armature Core {10} Flat Wire {15} Cail

The starting motor converts the electrical energy
into rotary mechanical energy to crank the engine,
and is composed of an armature, commutator, field
coil, brushes and others.
(1)-2 Overrunning Clutch

Overrunning Clutch Operation Overrunning Clutch Construction
@ I 8 )

= ]

B D)
CO22F062
{1} Clutch Gear Outer {4} Locked Condition {7) Pinion Shaftwith Pinion Gear {10} Pinion Gear
{2) Roller {5) Spline Tube Inner {8) Ciutch Cover A When Locked
{3) RollerSpring {6) Pinion Gear {9} Clutch Roller B8 When ldling

Clutch allows positive meshing and demeshing of
the pinion gear with the ring gear.
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M_9 ELECTRICAL SYSTEM 21550-B1750-B2150-B1550H5T-B1730HST-B2150HST WSM, 602540

[B1550.B1750-B1550HST-B1750HST] (Continued)
(1)-3 Magnet Switch

. . {1) Joint
Magnet Switch Construction (2) Switch Housing
(3) Return Spring
{4y Magnetic Core
i @ (5) Switch Cover
{6} PowerSupply Terminal
{7) Plunger (Moving Core}
A ARG AR (8) HOldiﬂg Coil
; Nl {2 Pullin Coil
P (10) Spring
; (11} Contact Plate
{12) Connecting Lead Terminatl
{13) Starter Switch Terming;

s .rI

Sy Sy LT ? Ry

7 ) @ q @

C022F0B4

The magnet switch completes the circuit from the
battery to the starting motor, engaging the pinion
gear with the ring gear, and is composed of a pull-in
coil {9}, holding coil {8), plunger (7}, drive tever and
contact plate (11).

Magnet Switch Construction

C022F063

(1)-4 Armature Brake

i /
SAEIIET T A
CQ22FO65 C022F066
{1} Brake$pring {4) Yoke {7) Brush {10} End Frame
(2} Overrunning Clutch {3} BrushSpring {8) Washer
{3) Armature {6) Brush Holder {9) Field Cail

The armature brake stops armature rotation
immediately after the starter switch is turned off.
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B1550-B1750-B2150-B1550H5T-B1750H5T-B2150HS8T WSM, 60354-0

M.9 ELELCTRICAL SYSTEM

(1)-5 Operation of Starter

CO22F068

C022F069

C022F070

C022F071

B When Main Switch Is Turned to Starting Position
Current from the battery flows through the puli-in
coil and holding coil, producing the magnetism in
the windings to pull the plunger in.
At this time, the drive lever moves the pinion to
engage with the ring gear.

{1} Drive Lever {9} Ground

{2) ContactPlate {10) Pinion

{3) Commutator {11} Ring Gear

{4) Screw {12} Spline Tube

{5) Armature A; Operated by Lever
{e) Pole Core PC: Pull-in Coil

{?) ReturnSpring HC: Holding Coil

(8) Battery 3. Switch

M When Contact Plate Is Cipsed

Large current flows through the motor section to
operate the motor.

At this time, the pinion is moved forward by the
screw for more contact.

5ince the pull-in coil ends are short-circuited by the
contact piate, the plunger is held onily by the
magnetism of the holding coit.

B When Main Switch s Released

Current flows instantaneously through the puil-in
coil in the opposite direction as shown in figure.

Therefore, the magnetic field is coliapsed
immediately.

As a result, the plunger is returned by the return
spring. Simultaneously, the pinion is disengaged
from the ring gear, the contact plate is disconnected,
and the starter is immediately stopped by the
armature brake,
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M.9 ELECTRICAL SYSTEM B1550-81750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 63354-0

(2) Starter
[B2150.B2150HST]
{1} Armature
(2) Yoke
{3) Brush Halder
(4) EndFlame
{5) Brush
(&) Gear
(7} Retainer
(%) Housing
(%) Magnetic Switch
{10} Clutch
0339F515
Type of Motor DC, series winding, reduction type The starter for this engine is of the reduction type
Normal voltage 12V that has a small, high-speed motor.
The speed of the pinion gear is reduced to approx.
Normai outpyt 1.0 kw one third of motor one.
; . 30 seconds
Time rating { Do not rotate continucusly for)
Direction of rotation | Clockwise viewed from the pinion side
Number of pinion
teeth 9

{2)-1 Magnet Switch

The plunger {4}, contact piate (8) and plunger
shaft (2} are made as one unit. When the key switch
is turned to START position, the plunger is drawn in
and thus clutch pinion shaft (1) is forced out. This
meshes the pinion gear and the ring gear, and causes
the contact plate to close the contacts, causing the
main current to flow into the armature. When
releasing the key switch, the plunger is returped to
its former position by a return spring (3).

{1} Clutch Pinion Shaft {5} SteelBall
{2} Plunger Shaft {6} Holding Coil
{3} ReturnSpring {7} Pull-in Coil
(4) Plunger {8) ContactPlate

CO22F051
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B1550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 603540 M.9 ELELCTRICAL SYSTEM

(2)-2 Roller Clutch

The roller clutch is so constructed that the power
transmission relationship is automatically severed
when the clutch pinion shaft (7) speed exceeds the
clutch gear auter (2) speed at increased engine
speeds. Therefore, the armature drives the ring gear
and is never driven by the engine.

[A] When power is transmitted
[B] Idling rotation when clutch pinion shaft
speed exceeds that of clutch gear outer

{1} Locked Position {3) Spline Tube Inner

{2) Clutch Gear Cuter {6} Pinion Gear

{3} Roller {7} Clutch Pinion Shaft
C022FO50 {4) Roller Spring

(2)-3 Operation of Starter

B When Key Switch Is Turned to START Position

a With the key switch (5) is the START position,
current flows from the battery (7) to the holding coii
(4), which moves the plunger (3) eiectrormagnetically
— and pushes out the pinion gear {2). At the same time,
current flowing through the pull-in coil (6) rotates
the armature (1) at low speed.

; B e 1411 4 IF (1} Armature {3) Kay Switch
i r “h@ {2} Pinion Gear (6) Puil-in Coil
i ,i\ 1 {(3) Plunger {7) Battery
{2) 15 @ (4} Holding Coil
n];n £
CDA2F095
B When Pinion Gear Meshes with Ring Gear
i 7 When the pinion gear (4) meshes with the ring
gear (3) on the flywheel, current flows from the
battery (10) directly into the field ccil (8) and
R armature coif (1), but not through the pull-in coil (9).
This rotates the armature (2) at a high speed, which
in turn drives the ring gear through the pinion gear
at 200 to 300 rpm.
(1} Armature Coil {6} Holding Coil
! {2} Armature {7} KeySwitch
3 ) ® (3) Ring Gear 8) Fieid Coil
{4} Pinion Gear {9} Pull-in Coil
C042F076 {5} Plunger {10) Battery

M When Engine Is Running

When the engine starts and drives the pinion gear
(4) with the ring gear (3), the roller ciutch (1)
disengages to prevent an armature (2} from being
driven by the engine.

{1) Roller Clutch (3) Ring Gear
{2) Armature {4} Pinion Gear

-

3 n_j;rjm

CO42FO77
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[B2150-B2150HST] (Continued)

C042F078

(3) Glow Plug

B When Releasing Key Switch

When releasing the key switch (8), it returns from
START to ON position and the starter circuit opens.
Then, current flows from the battery (9) to the pull-in
coil (8) and the holding coil {5} through the contact
plate (7). Since the magnetic force is generated in
each coil in the opposite direction, the magnetic field
collapses and the plunger (4) is returned to its former
position by a return spring (3). This opens the
contacts on the contact plate (7) and separates
pinion gear {1) from ring gear (2), whereupon the
pinion gear stops rotating.

{1) Pinion Gear {6) KeySwitch
{2) Ring Gear {7) ContactPlate
{3) Return Spring {8) Pull-in Coil
{4} Plunger {9) Battery

{5) Holding Coil

The giow plugs are used for each pre-combustien
chamber of the cylinder head to make starting easier.
The glow piugs are of the quick-heating type, which
makes starting easier with short preheating time,

0011F178

{1} Insulating Powder {3) Housing
{2} Heat Coil {4) Meta! Tube
001 1F177
(4) Safety Switch
A: From Main Switch
When Pedal is Released When Pedal Is Stepped On B: ToStarter

The safety switch prevents current from flowing to
the starter when the clutch pedal is not depressed.
This is to ensure safe starting.
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M.9 ELELCTRICAL SYSTEM

[3] ENGINE KEY SWITCH SHUT-OFF SYSTEM

OFF

0354F061

{1} Main Switch
{2} Fusible Link

(3) Battery
(4} Timer Relay

On the engine key switch shui-off system, turning
the main switch fraom the ON paosition to the OFF
position rmoves the fuel injection pump controi rack
to the “No Fuel Injection” position through the fuel
cut off solenoid and the same linkage as when the
stop lever is operated by manual operation.

As soon as the main switch {1} is turned to the OFF
position, the capacitor starts discharging and

{7) Fuel Cut Off Solencid
{8) Fuellnjection Pump

{5} Capacitor
{6) Fuse

continues it for approx. 10 seconds. During the
discharging periad, the current flows as follows:
Battery (3) — Main Switch {1} — Timer Relay {4)
—* Fue| Cut Off Solenoid (7) — Ground.
Then, the enging stops.
After 10 seconds, the relay contact point in the
timer open to prevent the battery from over-
discharging.
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(1) Operation of Timer Relay

?

Flow of Current

0354F063

Euel Cut Off ScHlenoid
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B When the Main Switch is Turhed to “ON” Position
The capacitor €1 is charged by the battery current

flowing through the terminal 3 immediately after

the main switch is turned to the ON position.

1. The transistor Trz is then turned on.

2. The transistor Tr1 remains off because the battery
voltage is applied to the anode of the zener diode
ZD2,

3. Therefore, the relay coil does not conduct, and the
relay contact points remain open so that the
battery current does not flow into the fue! cut off
solenoid.

{Reference)
¢ The critical voltage of zener diode ZDz is about 5
valts.

B When the Main Switch is Turned to "OFF” Position

Changes described below take place in the timer
to stop the engine when the main switch is turned to
the OFF position.

1. The battery voltage is not applied to the terminal
3.

2. Since the discharge current from capacitor Ct
flows into the base of transistor Tr2, it is held ON
state.

3. The voltage at the anode of the zener diode ZD2
becomes low, and the voltage across the zener
diode ZD2 exceeds the critical voltage so that this
zener diode conducts,

4. Consequently, the battery current supplied from
the terminal 4 begins to flow from the collector to
the emitter of the relay drive transistor Tr1.

5. The transistor Tr1 is then turned on, and the
battery current flows into the relay coil to close
relay contact peint.

6. The battery current flows into the fuel cut off
solenoid via the terminals 4 and 1.

7. As a result, the amount of the fuel injected from
the injection pump becomes zero to stop the
engine.

8. The transistor Trz turns off after the discharging

period approx. 10 seconds of the capacitor C1.
No current flows through the circuit, and then the
relay contact point opens so that the battery
current does not flow into the fuel cut off
solenoid.
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(2} Fuel Cut Off Solenoid

Fiowing of the battery current into the coil (2)
while the timer relay contact point is closed attracts
the plunger {1) to actuate the stop lever of the
injection pump. When the battery current stops, the
plunger is returned to the original position by the
spring.

(1) Plunger (2) Coil

COBGFG7 1
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[4] CHARGING SYSTEM

OFF

5T

-4

0354F064

{1) Fuse Holder
{2) Main switch

{3} Regulator
{4) Fusible Link

The charging system supplies electric power for
various electrical devices and also charges the battery
while the engine runs.

It consists of an AC dynamao and a regulator.

{5) Battery

{7} Charge Lamp
{6} ACDynamo

H NOTE

¢ The charge system for Canada is shown in the last
pages in “MECHANISM".

M.9-16




81550 B1750-B2150-81550H5T-B1750H5T - B2150HST WSM, 6(354-0

M.9 ELELCTRICAL SYSTEM

(1) AC Dynamo

0302PO05

0022F020

{2) Regulator

0302P006

@
@

0302F056

This dynamo is an 8-8 pole rotating magnet type
generator. It is simple in construction, consisting of a
stator and rotor. The rotor is made up of eight
permanent magnet pole pieces assembled on a shaft
and rotates on the ¢enter of the stator around which
eight electromagnetic ¢oils are provided for.

This dynamo produces higher voltage in slow
speed rotation, and charges electric ¢current to the
battery during engine idling.

A regulator has two functions:

1. When the battery voltage is fow, it turns the SCR
on to form a charging circuit to the battery.

2. During charging, it turns the charging lamp off.

{1} Light Blue {AC Dynamo)}

{2) Light Biue (AC Dynamao)

{3} Yellow {Main Switch Terminal AC}
(4} Green{Charge Lamp)

{5) Red{MainSwitch Terminal No.30)
{€) Black {Ground)

Crn Capatitor

D1: Diode

Dz: Diode

D3 Diode

Da: Diode

Ri: Resistor

Rz Resistor

Ra: Resistor

R4: Resistor

$1: SCR {Silicon Controlled Rectifier}
$2: SCR {Silicon Controlled Rectifier)
T1: Transistor

Tz: Transistor

Ta: Transistor

Ta: Transistor

Ts: Transistor

ZD: Zener Diode
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(3) Operation of Charging System
(3)-1 When Main Switch Is Turned “ ® (ON)”

{1} ACDynamo
{2} Fuse Holder
(3} BatteryChargelamp

o}

Capacitar
9 | - D1: Diode
@ Dz: Dinde

‘_1 {1} Main Switch
ré‘i @ i
i

0302F067

< \. Ry:
-’@ R2:

P
—\
4___

D3 Diode

Da: Diode

Resistar

Resistor

R3: Resistor

Ra: Resistor

= $1: SCR (Silicon Controlled Rectifier)
§2: SCR (Silicon Controlled Rectifier)
Tr: Transistor

Tz2: Transistor

T3: Transistor

. Transistor

Ts: Transistor

ZD1: Zener Diode

When the main switch is turned on, the current
(—) flows from the base of the transistor Ts to the
resistor Ra, resistor R3 and ground, turning the
transistor Ts on. Then, the current {(--+) flows to the
charge lamp to light.)

(3)-2 When Engine Starts

0302F068

{1) ACDynamo

{2) Fuse Holder

{3) Battery Charge Lamp
{4) Main Switch

iz Capacitor

D1: Diode

D2: Diode

D3: Diode

Da: Diode

R1: Resistor

Rz: Resistor

R3: Resistor

Ra; Resistor

$1: SCR (Silicon Controlled Rectifier)
S2: SCR (Siticon Controiled Rectifier)
T1: Transistor

T Transistor

T3: Transistor

Ta: Transistor

Ts: Transistor

ZDn: Zener Diode

When the engine starts and a generated voltage in
the dynamo causes a current in T direction, the
current flows as follows:

Dicde D1 — Main Switch — Transistor Ta —
Resistor R2 — Diode Da — Dynamo

With the current in | direction, the current flows
as follows:

Diode D2 ==+ Main Switch --~ Transistor Ta --*
Resistor R2 --* Diode D3 --* Dynamo

(n both cases, the current flows to the base of the
transistor Ta to turn Ta on.

When the transistor Ta is turned on, potential
difference between the emitter and base of the
transistor Ts becomes zero, turning Ts off. The
charge lamp, then, goes off.

A c¢apacitor €1 is provided to stabilize voltage
across the resistor R3. Without this capacitor, the
transistor Ta repeats on and off at a low voltage in
the dynamo, and the charge lamp lights dimly.

This capacitor eliminates the ripples to prevent
unstable operation.
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(3)-3 During Charging

(1} ACDynamo

(2} Fuse Holder

(3) Battery Charge Lamp
{4) Main Switch

Cr: Capatcitor

D1: Diode

Dz; Diode

0302F069

D3; Diode

Da: Diode

R1; Resistor

R2: Resistor

R3: Resistar

Ra; Resistor

S1: SCR {Silicon Controlled Rectifier}
821 SCR {Silicon Controlled Rectifier)
T1: Transistor

T2: Transistor

T3: Transistor

Ta: Transistor

Ts: Transistor

ZD1: Zener Diode

When the battery voltage is below the specified
value (14.5+ 0.5 V} of the zener diode ZD1, a current
does not flow to zener diode ZD1.

Base current of the transistor T1 does not flow, and
the transistor T3 is off.

The current flows from the resistor R1 to the base
of the transistor T2 to turn it on.

When the transistor T2 is on, the transistor T3 is
forward-biased and turns on, allowing a gate
cuurrent of the SCRs 51 and S2 to turn them on.

(3)-4 Overcharging Prevention

Therefore, when a generated voltage in the
dynamo causes a current in { direction, the charging
current flows as follows:

Diode D1 — Main Switch (Terminal No.30) —
Battery — Ground — SCR 52 — Dynamo.

With the current in . direction, the charging
current flows as follows:

Diode D2 --* Main Switch (Terminal No.30) -
Battery ~-* Ground --* SCR §1 --* Dynamo

0302F070

(1) ACDynamo

(2} Fuse Holder

(3) Battery Charge Lamp
(8) Main Switch

Ci: Capacitor

i: Diode

Dz: Dipde

D#: Diode

Da: Dicde

Rr1: Resistor

f2: Resistor

R3: Resistor

Ra: Resistor

$17 SCR (Silicon Cantralled Rectifier}
Sz SCR {Silicon Controlled Rectifier}
T1: Transistor

T2: Transistor

T3: Transistor

Ta: Transistor

Ts: Transistor

ZD1: Zener Diode

When the battery voltage rises over the specified
value of the zener diode ZD1, a current flows to the
base of the transistor T1 through the ZD1, turning the
transistor T1 on, This causes potential difference
between the base and emitter of the transistor T2 to
become zero, turning off the transistor T2
simultaneously.

Therefore, the current is no longer supplied to the
gates of the SCRs §1 and $2, turning off the SCRs and
the charging circuit is cut off.
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[5] LIGHTING SYSTEM
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0354F065
{1} Main Switch {5} Panel Board lllumination Lamps {9) Light Switch {13) Head Lights LOW-beam
{2) Fusible Link {6} L H.Pilotiamp {10) Hazard Switch (14) Head Lights HIGH-beam
{3) Battery {7} RH.PilotLamp {11} Hazard Unit {15} Hazard Lights
{4} PanelBoard {8} Combination Switch {12} Tail Lights

The lighting system consists of combination switch
(light switch and hazard switch), head lights, tail
light, panel board illumination, hazard unit, hazard
lights, pilot lamps, etc.
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M.9 ELELCTRICAL SYSTEM

(1) Head Light
—
L.H. Head Light (Hi} _—
| at
” ] Hi-Beam
R.H. Head Light {Hi)
2 M
—| Pangl Board
illumination
Battery or Main " Light T
Dynamo Switch use Switch —
™ L H TailLight —+
=] L H.Head Light {Low)
4 — At
Low-Beam
R.H. Head Light {Low)
-

0354F066

The light switch, which forms a combination
switch with the hazard switch, has three position;

OFF, LOW-BEAM and HIGH-BEAM.

Current passes through the light circuit as shown
in the figure above.

(2) Hazard Light
| | H.Hazard Light
+ L H_indicator Lamp
Battery ar - | Hazard Hazard
Dynamao Unit Switch

|

03229F062

| R.H.Indicator Lamp

»| R.H.Hazard Light

The hazard switch, which forms a combination
switch with the light switch, has three positions; OFF,
1 and 2. At either switch lever position of 1 or 2,

current flows to the same circuit, blinking the hazard
lights and indicator lamps as shown in the figure
above.
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When the hazard light switch is turned on, power
from the battery enters the terminal "A” of the

hazard unit. The hazard unit consists of a capacitor,
r@ transistors, diodes, resistors and other parts.
| b The intermittent current, controlled by the hazard
i o unit, is transmitted from the termina! "C" to the
hazard lights.
=
= =

0301F059
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B Hazard Unit

The hazard unit, consisting of a capacitor,
transistors, diodes, resistors and the other parts,
sends intermittent current to the hazard lights.
Intermittent current is generated in the following

When the Capacitor {C} is Being Charged

sequence.
{ s:] ,
‘Main ' 2|l Hazard Unit 1. Contact S contacts with the terminal ¢ by the
Switch B AC ] r.rww spring tension and there is no potential difference
b ) {0 V} across capacitor C.
Jt 2. When the hazard switch is set at a or b, the
< i charging current to capacitor C passes through
G j’]‘j i contact 5 and the hazard switch, and flaws into
S}l | the hazard light. Since the current is small, at this

time, the hazard light does not light.

3. As capacitor Cis charged more, current flows from
the emitter of transistor Tr1 to the base, turning it
on.

4. Transistor Trz is then turned on, and large current
from the battery flows through the coil R, causing
¢oil Rto pull contact S to terminal d.

S. The large current from the battery then passes
through terminal 1, terminal 2 and the hazard
switch to light the hazard light.

‘ = 6. While contact S is pulled at terminal d, capacitor C

: is not charged so that voltages across capacitor C
become equal, which in turn switches transisior

Hazard Switch

Flow of Current

Tr1 off.

0354F067 7. Then, transistor Tr2 is turned off, current is no
fonger supplied to coil R, and contact S returns to
terminal c.

When the Transistars (Tr1) and {Trz) Turned On

8. The condition described in step 1 above is
restored. As long as the hazard switch is set at a or
b, intermittent current continues to flow in the
circuit.
The flash rate is approx. 67 to 83 cycle per minute.

OFF

Flow of Current

0354F068
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[6] EASY CHECKER

Fuse
| e

Ergine 3top
Timer Aelay @

e
Fusible Link

Salety Swilch

Kay 5top Salenoid

-
T Staner
0354F060
{1} Main Switch {5) Easy Checker Board {9 Fuel Gauge {13} Engine Qil Pressure Switch
{2) Battery {6) ChargeLamp {13 Coolant Temperature Gauge {14} Fuel Unit
{3) Dynamo {7) Engine Oil Pressure Lamp {11) Wlumination Lamps {15} Coolant Temperature
{4) Regulator {B) Glow Lamp {12) Pilot Lamps Sensor

To check the conditions of tractor easily before
and during operation, easy checker combination of
lamps on the easy checker board is provided.

Easy checker gives following three checks.

® Charge circuit

® Engine oil pressure

® Glow plug indicator
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{1} Indication Items

0354F069

(2) Low Engine Oil Pressure

0329011 K
{1} Oil Pressure Switch

CO45F141

{1) Terminal Contact
{2) Diaphragm

{3} BodyContact

. f

Lights up when the charging is improper,

z..,@(,

Lights up when the engine oil pressure drops
below approx. 49 kPa (0.5 kgf/cm?, 7.1 psi).

3. T

When the key switch is in the "Preheat” position,
the glow lamp illuminates.

Improper charging

Low engine oil pressure

Glow lamp (Pre-heating Indicator)

Low engine oil pressure is detected by the oil
switch instalied in the [ubricating system of engine.

M Oil Pressure Switch

While oil pressure is high and the force applied to
the diaphragm (2} is larger than the spring tension,
the terminal contact (1} is open separated from the
body contact (3). If the pressure drops below approx.
49 kPa (0.5 kgflemz, 7.1 psi), the contact closes.
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[7] GAUGE

The fuel quantity and coolant temperature are
indicated by the ammeters. The ammeters indicate
each amperate flowing through the fuel level sensor
(7} for the fuel quantity detection and through the
coolant temperature sensor (8) for the coolant
temperature detection.

M Fuel Level Sensor

The remaining fuel quantity is detected by the fuel
level sensor installed in the fuel tank and indicated
on the fuel gauge. For detection, a fioat and a
resistor are used.

As the float (1) lowers, the resistance of the
variable resistor (2) varies. The relation hetween the
amount of fuel and the resistance is as follows.

F 112 £ {Remaining fuel of apprex.
2.04£,053U5 gal, 0.44imp.gat)
11054 28.51036.50Q 103t0117Q

0354F070
{1} Main Switch {6} Coolant Temperature
{2) Battery Gauge
{3) Fuse {7) FuelLevel Sensor
{4} PanelBoard {8} Coolant Temperature
{5) FuelGauge Sensor
(1) Fuel Quantity

Fe™,

\\-f)_“;t‘_‘mh*%‘:«_

1/2 Qe
0329F068
{1} Float {2) variable Resistor

N AR

sy w A \\\\\\\\\‘

\ ‘i\\'|§\
N[N
Nl

<]

I. DN v
\\“\\\\\\\\\“‘

GNAY
AN i

RS

CO65F099

(1] Rotor {Magnet} {3} Coil
{2} Silicone Qil

#l Fuel Gauge

The gauge has a rotor {magnet) (1) and the shunt
windings which cross the rotor with one another to
generate magnetic field,

The magnetic field generated by the windings
moves the rotor. The rotor is immersed in silicone oil
(2) to regulate the rotation of the rotor.

As the rotor is disc type and symmetrical, the
pointer stays where it was even when the main
switch is turned off,

After filling up the tank and turning the main
switch on, it will take about two minutes before the
pointer comes to stop.
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{2) Coolant Temperature

—

M Coolant Temperature Sensor

The coolant temperature sensor is installed to the
cylinder head of engine, and its tip is in touch with
the coolant. It contains a thermistor (4} whose
electrical resistance decreases as the temperature
increases.

Current varies with changes in the coolant
temperature, and the increases or decreases in the
current move the pointer of gauge.

Characteristics of Thermistor
Temperature Resistance
0329F0E9 50°C {122°F) 15390
{1} Terminal {3} Body BCC{176°F) 5190
{2) Insulator {4} Thermistor 105°C (221°F) 2360
130°C (266°F) 12.20

RN NSRRI

.\\\\\“\V\\\\ T e

! ‘\ SR ‘
ﬂh\n
&5 \\\\n\\\\\“_'—

XN X

a\\-\"&\ i)

';

AP R

COGOF078

{1} Rotor (Magnet) {3) Coil

{2) Silicone Gil

H Coolant Temperature Gauge

The coolant temperature gauge is the same
structure as the fuel gauge. But the rotor (1), which
is disc type, is not symmetrical. Therefore, the
pointer returns to the its original position when the
main switch is turned off.
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[ OTHERS

[1] TIRES

[1]-1 TYPES OF TIRE
The following tires can be mounted on Models B1550, B1750, B2150, B1550HST, B1750HST and B2150HST.

Type

Type of

0011F118

[B1750, B1750HST]
20.5 x 8.00-10-4PR

[B2150, B2150HST]
24 x B.5-12-4PR

COASF074

of Tire Tractor Front Tire Rear Tire
Farm | 2 Wheel [B1550, B1550HST] [B1550, B1550HST]
Tire Drive 4.50-10-4PR 7-16-4PR
5.00-10-4PR 8-16-4PR
[B1750, B1750HST] [B1750, B1750H5T]
5.00-10-4PR 8-16-4PR
9.5-16-4PR
[B2150, B2150HST] [B2150, B2150HST)
4.00-12-4PR 8.3-24-4PR
6.50-10-4PR 12.4-16-4PR
4 Wheel [B1550, B1550HST) [B1550, B1550HST]
Drive 6-12B-4PR 7-16-4PR
8-16-4PR
[B1750, B1750HST] {81750, B1750HST]
6-12B-4PR 8-16-4PR
6-12-4PR 9.5-16-4PR
[B2150, B2150HST] {B2150, B2150HST]
6-12-4PR 8.3-24-4PR
C045F070 CO45F07 1 12.4-16-4PR
Turf 12 Wheel [B1550, B1550HST] [B1550, B1550HST]
Tire [ Drive 18 x 9.50-8-4PR 29 x 12.00-15-4PR
31 x 13.5-15-4PR
[B1750, B1750HST] {B1750, B1750HST]
18 x 9.50-8-4PR 29 x 12.00-15-4PR
31 x 13.5-15-4PR
[B2150, B2150MST] [B2150, B2150HST]
23 x 8.50-12-4PR 13.6 -16-4PR
4 Wheel [B1550, B1550HST] .{B1550, B1550HST]
Drive 20.5 x 8.00-10-4PR 29 x 12.00-15-4PR

31 x13.5-15-4PR
[B1750, B1750H5T]
29 x 12.00-15-4PR

31 x13.5-15-4PR
[B2150, B2150HST]

13.6-16-4PR
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[1]-2 TREAD ADJUSTMENT

(1) Front Wheel

The front tread can not be changed.

[2WD TYPE]

B1550, B1550HST

B1750, B1750HST

4 50-10-4PR

5.00-10-4PR

18 x 9.50-8-4PR

5.00-10-4PR

18 x 9.50-8-4PR

0319F0EQ

{1.3in}
BS0mm
{33 5in.)

0319F061

0319FQ&0

0319F061

B2150, B2150HST

4.00-12-4PR

5.50-10-4PR

23 xB.50-12-4PR

HeT 132.7 in)

35 mm
1.4 in)

(35.4 inJ

0354F091 0354F092 0354F093
[4WD TYPE]
B1550, B1550HST 81750, B1750HST
6-128-4PR 20.5 x 8.0D-10-4PR 6-128-4PR 6-12-4PR 20.5 x 8.00-10-4PR

0354F096 (31.3in)

0319F063

0354F096 {31.3in.)

{0.Bin.)

T3S men
0354F096 " (3t 3in)

B25wn

0354F097 {32.5mn)

82150,B2150HST

6-12-8PR

24x8.5-12-4PR

; 80 mm
{35.4 in)
| 15 mm
0.8 inf

(354F094

(26.8 in)

0354F095
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{2) Rear Wheel

Rear tread can be adjusted in 3 or 4 steps ACAUTION
depending on the tire size.

¢ When waorking on slopes or whan working with a

To change the tread trailer, set the wheel tread as wide as practical for
1. Lift the rear of the tractor with a jack. the job for maximum stability.
2. Remount the rear wheel to the desired tread. B IMPORTANT

3. Check to see that the tire is turning in the proper Always attach tire as shown in the figure.
direc'tion as indicated by the arrow on the side of ¢ |f hot attached as the figure, transmission parts
the tire. may be damaged.

® Do not use tires larger than specified.

[2WD.4WD TYPE]
B1550, B1550HST
7-16-4PR 8-16-4PR 29 x 12.00-15-4PR 31x13.5-15-4PR
. 790ma
910 {31.%in) i B40mm |,_895:~_-_
(35.8in.) b (33.1in) I (35.2in)
{35.8in.) ! !
| 39en 87m_
(2.3in) {3.4in.)
0354F098 {354F099 0354Fi00 0354F101
B1750, B1750HST
8-16-4PR 9.50-16-4PR 29 x12.00-15-4PR 31x13.5-15-4PR
#95en
siom BT (5 2m) Bi0en 8%
(35.8n) ,-% GRS I (3a.%in) " (@5.2im)
S 19
(37.3n)
lﬂml \ 52-- W\)
T | T - S . 8lom
(0.4n 24:n) | (2.3in) (3.4in)
M= = = =
0354F102 {1354F103 0354F104 0354F105
B2150, B2150HST
8.3-24.4PR 8.3-24 with spacer (OPT) 12.4-16-4PR 13.6-16-4PR
1050 mm 1050
w0 o0 950 mm 193¢ mm 41.3 in "—;;;}j_;?—;
mm 1 mm f4OLE in)
135,00 ra) (36.5 i) (—w
Iﬂ B
. ! :
i rI SOmm g h—ﬁ 50 lr
7 2rin e g S0 mm
mm 3 oy WL ) (2.5 inl |’2.IO i}
s DN P T r,
o] ol T —i—1- o i
Y ol B I ft— L L-Jl -.J\.,'ul Pleat " H
'_"l‘_ el e I [ S J ———— N B _
lL i | Spacer) Snacer) z,l :"J‘— J 74 mm Lf ‘{‘I
) {29in) ™1 T
{354F106 Q354F107 0354F108 (354F109
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[1]-3 WHEEL HUB

Front

Rear

B155¢,B1550H5T.B1750,B1750HST

B2150, B2150HST

B1550,81550H5T, 81750, B1750HST,
B2150, B2150HST

03197071 0319F072 0319F072
Front Wheel Hub Rear Wheel Hub

Model B1550,81750 B2150 81550, 81750 B2150

B1550HST,B1750HsT B2150HST B1550HST,B1750HST | B21SOHST

WD aWD 2WDMABWD 2WDIAWD 2wWD/AWD

Screw circle diameter{A) | 115 mm {4.53 in.} 115mm{4.53in) [115mm{4.53in} 152 mm {6.0in.} 150 mm {5.91in.)
Number of screws &4 [ B 6 b
Screw specifications (mm} [ M12 x Pitch 1.25 M12 x Pitch 1.25 M12 x Pitch 1.25 M14 x Pitch 1.5 M16x Pitch 1.5

Filot bore diameter (8)

90 mm {3.54in.)

69.5mm(2.74in)

69.5mm {2.74in.} 114mm {4.49in.} 110 mm {4.33in.}

Heole spacing (C)

Equal 1.58 rad

Equal 1.05 rad

Equal 1.05rad Equal 1.05 rad Equal 1.05 rad

{90 deg.) {60 deg.) (60 deg.) {60 deg.) {60 deg.)
[1]-4 TIRE PRESSURE
Although the tire pressure is factory-set to the
| prescribed level, it naturally drops slowly in the
B ] : course of time. Thus, check it everyday and inflate as
| necessary. To inflate the wheel tires, use an air
If ‘ compressor or hand pump.
| ® Recommended inflation pressure:
! Maintain the pressure as shown in the table
below.
f b | ] FrontTires | 4.50-10-4PR 140 kPa{i.4 kgficm2,20 psi )
' ‘ b1 5.00-10-4PR 270 {28 - 40 . )
i 77 7 / y / 4.00-12-4PR 370" (3.2 - A - )
. 1l i 6.50-10-4PR 200- (20 - ,28 -
03017097 6-12-4PR 200kpa(20 - .28- |
18 9.50-8-4PR 140. (1.4 » .20 )
205x8.00-10-4PR [ 160 - (16 - ,23 .- )
A CAUTION 23x850-12-0PR [ 160- (16 - ,23 - )
24x850-12-4PR [ 160 (i6 « ,23. )
® Do not attempt to mount a tire. This should be Rear Tires | 7-16-4PR 180 kPa (1.6 kgf/cm2, 26 psi )
done by a qualified person with proper 8-16-4PR 160- (1.6 - ,23- }
equipment. Qualified persons with the proper gg:;gjgg }gg: H-g . gg ‘ ;
tire mounting equipment should recognize the 12 4-16-4PR 120 (12 « .17 3
following warning. 29x%12.00-15-4PR | 140- (1.4 - ,20- )
31x13.5-15-R 140- (14 - .20 - )
13.6-16-4PR 100- (10 - 18- )
A WARNING

& Refer to the following page.
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A\ warnnG

¢ Never exceed the pressure shown in right
{maximum limit} when attempting to seat a bead.
If beads have not heen seated by the time the
pressure reaches maximum limit, deflate the
assembly, reposition the tire on the rim,
relubricate and reinflate. After seating the bead,
adjust inflation pressure as recommended in the
inflation pressure chart,

[1]-5 TIRE LIQUID INJECTION

Auxiliary weights can be used 1o increase traction
force for plowing in fields or ciayey grounds.
Anocther way is to inject water or another liquid, such
as a calcium chloride solution, in the tires. Water
must not be used in winter since it freezes at 0°C
(32°F).

The calcium chloride solution will not freeze and
mareover, affords higher effect than water since its
specific gravity is higher than that of water by about
20%.

Preparation of Calcium Chloride Solution

A CAUTION

e When making a calcium chloride solution, do not
pour water over calcium chloride since this results
in chemical reaction which will cause high
temperature. Instead add a small amount of
calcium chloride to the water at a time until the
desiresd solution is achieved,

WMaximum Limit of Inflation Pressure (In seating a
bead)

Farm Tire

345kPa (3.5 kgficm2, 50 psi}

00-12-4PR
6.50-10-4PR

Turf Tire 18 x 9.50-8-4PR
20.5 x8.00-10-4PR
29 % 12.00-15-4PR
31 x13.5-15-4PR
13.6-16-4PR
23x8.50-12-4PR
24 x 8.50-12-4PR

296kPa (3.0 kgffcm2, 43 psi}

M IMPORTANT

¢ Do not fill the foilowing tires with eater or
calcium chloride solution.

4.50-10-4PR 20.5 x 8.00-10-4PR
5.00-10-4PR 29 x 12.00-15-4PR
6-12-4PR 31 x 13.5-15-4PR
4.00-12-4PR 23 x 8.50-12-4PR
6.50-10-4PR 24 x 8.50-12-4PR

18 x 9.50 -8-4PR

nght of CaCl; to be dissolved in

Freezing temp. 100 7(26.5U.5.gals., 22.0Imp. gals ) of
water
-3"C (23°F} 12 kg (26.4 lbs)
—10°C {14°F) 24 kg ( 46.31bs)
~15°C (5°F) 28kg (61.7 1bs)
~20°C {~-4°F) 34 kg (75.0lbs)

~25°C{~13°F) 40 kg (88.2 Ibs)

X O

C045F097

=30°C {-22°F} 44 kg (97.0 Ibs}

=35°C{-31°F) 49 kg {108.0 lbs}

—40°C (~40°F) S2kg{114.6lbs)

-45°C (—49°F) 56 kg (123.5 Ibs)

=-50°C (-58°F) 61kg(134.5 lbs)

{a) Water (b} Cali,
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Attaching injector

1. Lift the rear tires off the ground.

2. Turn the tire so that the air vatve is at the top.

3. Remove the air valive (1), and attach the injector
(2) (Code Na: 07916-52511).

BT SRR T

{1} AirValve {3} Hose
{2} Injector

Iniection

o A\ caumon

® When a caicium chloride solution is used, cool it
before pouring it into the tire.

The following four ways can be used to inject
water or calcium chloride solution into tires.

1. Gravityinjection (Fig.1)
2. Pumpinjection {Fig.2)
3. Pressure tank injection (Fig.3)
(0457098 4. Injection directly from tap (only when water is
being used)
Fig. 2 B NOTE
® Once injection is completed, reset the air valve,
and pump air into the tire to the specified
pressure.
15 Pump
C04a5F099
Fig. 3

Pressure tank

Compressor

Ol b

COASF100
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CO45F058

A\ caumion

¢ Do not fill tires with water or solution more than

W Weight of calcium chloride solution filling 75% of full capacity of a tire

{1) Correct-75% (Air compresses like a cushion)
) Incorrect-100% (Water can not be compressed)

75% of {ull capacity (to the valve stem level).

Tire sizes 7-16-4PR 8-16-4PR 9.5-16-4PR 8.3-24-4PR 12.4-16-4PR
?Eﬁ;ﬁ%ﬁkﬁ}g}g}}zz s perd 21 gal) of water] (Zflﬁﬁﬁgs} (3758kl?)s) ?‘ﬁﬁbs) ?1625% bs) ?‘ISBI‘(!gIbs)
[érsg'ntei:vgcg;‘%;ﬁzzct er 21 gol) ot water] G |2y |(025ke  |Ga2bs) | (196169
{gijuggr%g?zzﬁ'é%%:;zc|2 per 4 £ {1 gal) of water] o kgs) ?Bgﬁklgs) ?1035%5) ?1335% bs) {(3240';% bs}

CQ45F1(1

{1) Hose (3) Compressed Air

(2} Injector

C045PODY
(1} Vent
{2} Injector

{3} Compressed Air

Draining Water or Solution

1. Lift the rear tires off the ground.

2. Turn the tire so that the air valve is at the bottom,

3. Remove the air valve, and drain liquid (liquid can
only be drained to the level of the vaive and liquid
under that level remains inside).

4. To drain liquid completely, use the injector, and
direct compressed air into the tire to force out the
liquid through the injector’s vent.
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[2] SPECIFICATIONS OF IMPLEMENT LIMITATIONS

The Kubota tractor has been thoroughly tested for  tractor, damage to other property and injury to the
proper performance with implements sold or  operator or others.
approved by Kubota. Use with implements which {Any malfunctions or failure of the tractor
exceed the maximum specifications listed below, or  resulting from use with improper implements are not
which are otherwise unfit for use with the Kubota  covered by the warranty.)
tractor may result in malfunctions or failures of the

Model B1550-B1550HST B1750-B1750HST B2150-827150HST
Operating condition General contro! operation (Flat ground and slape condition)}
Lower fink end max. loading weight W0 Below 180 kg (400 Jbs) Below 360 kg (800 Ibs)
Implement weight w1 As in the following list
Actual figures :
) . , Below 500kg {1100 [bs} {without brake)
Trailer loading weight W2 Below 1000Eg {2200 Ibs) {with brake) Below 1500 kg {3300 Ibs)
Lower link end max, loading we:ght ................ The max. allowable load which can be put the lowert link end : W0
Implement weight ..... The implement’s weight which can be put on the lower link; W1
Trailer loading weight ... nea oo The max. loading weight for traiter {without trailer's weight): w2

ol CHC="NNCRC= =

w0

0319F073
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implement

Remarks

81550,B1550H5T

B1750,B8T750HST

B2150-2WD
B2150HST-2WD

B2150-4WD
B21SQHST-AWD

Rear {1 8lade)

Max. cutting width

107 cm (42 in.)

107 em {42 in.}

122cmi{a8in}

122em (4Bin.)

Max. weight 140 kg (300 tbs.) 140 kg (300 Ibs.} 227 kg (500 Ibs ) 227 kg (500 lbs )

ROIY | Midorrear | Max.cutting width 152 cm (60in.} 152 em {60 in.) 183cm (72in.) 183¢m (72in)
MOWET | (2103 Blade) | Max. weight 140kg(3001bs)  |140kg(3004bs)  |227kg(5001bs)  [227 kg (500 Ibs)

Sickle bar Max. cutting width 122 cm (48 in.) 122em{4Bin.} 152 cm (B0 in.} 152 ¢m (B0 in.)

Rotary tiller Max. tilling width 107 ¢m (42in.) 107 cm{42in} 127 cm {50 in.} 127 ¢m (50in.}
otary ulie Max. weight 170kg (380 1bs) | 180kg{a001bs}  [250kg(5S01bs) | 250kg (550 Ibs)
Bottom plow Max. size Wem{12in} X1 3Bem{(14in) X1 36cm (14in) X 1 3em{12iniX2
Disc plow Max. size 56cm(22in) X1 56cm{22in) X1 56cm(22inyX 2 S6cm{22in} X2

Cultivator Max_size 122¢m {4Bin) 122¢m{48in.} 137 cm {54in.} 152 ¢m (60 in.)

1 Row 1 Row 1 Row 1 Row

Disc h Max. harrowing width | 122cm {48in.) 137 ¢cm {54 in} 168 cm (66 in.} 168 ¢m (66 in.)
scharrow Max. weight 90 kg (200 ths)) 140kg (3001bs)  {250kg(5501bs) | 250 kg (550 Ibs)

Sprayer Max. tank capacity 110 2(30 gaks} 110 {30 gals.) 246 £ {65 gals.) 246 £ (65 gals)

Max. cutting width 122ecm (4Bin.) 122em {48 in ) 168 em {66 in.} 168cm (66 in )

blad Sub frame Necessary Necessary Necessary Necessary
Frontblade 11.AMPa (116 11.4MPa(116 Max.Weight Max Waeight

Qil pressure reliefvalve |kgfrem?2, 1650 psi) | kgficm2, 1650 psiy {250 kg (550 |bs.) 250 kg {550 |bs.)

Resr bind Max. cutting width 152 ¢cm (60 in.) 152 em (B0 in) 168 cm (66 in.} 168 cm (66 in}
ear blage Max. weight 140kg (360tbs)  [160kg(3501bs)  |250kg(5501bs) | 250kg (550 ibs.)
270 kg {600 kbs.) 270 kg (600 Ibs ) 380 kg (838 Ibs.) 380 kg {B38 Ibs)

front-end loader

Max. hfting capacity
Max_width

Qil pressure, relief valve
Sub frame necessary

107 cm {42in.}
11.27 MPa {115
kgficme, 1636 psi}
Necessary

107 cm (42 in)
11.27MPa{115
kaffem?, 16386 psi)
Necessary

127 cm (SO in}
11.27 MPa {115
kgficm2, 1636 psi)
Necessary

127 ¢cm (B0 in.}
11.27 MPa (115
kgfiem2, 1636 psi}
Necessary

Box blade

Max. cutting width
Max. weight

107 crm (42 in)
170 kg {380 Ibs.)

167¢cm (A2in.)
170 kg (380 Ibs.)

132cm (52in.}
227 kg (500 Ibs.)

132em{52in.}
227 kg {500 lbs.)

Back hoe
{Use maximum rear wheel
tread width)

nax. digging depth
Max. weight
Sub frame

183 ¢cm (721in)
270 kg (600 1bs.)
Necessary

183em(72in)
270 kg (600 |bs.)
Necessary

183cm{72in.}
363 kg {800 |bs.)
Necessary

183 cm {72 in.)
363 kg (800 lbs )
Necessary

Snow blower

Max. working width
Max. weight
Sub frame

107 cm{42in)
160 kg (350 Ibs.)
Necessary

122em (48in.)
160 kg (350 Ibs)
Necessary

152 cm {60 in.)
227 kg (500 Ibs.)
Necessary

152 ¢m {60 in.)
227 kq {500 Ibs.}
Necessary

Trailer

Max. load capacity

500 kg (1100 Ibs.)

500 kg (1100 Ibs.)

1500 kg (3300 |bs.)

1500 kg {3300 Ibs.)

Three point tift

Max. load capacity

180 kg (400 Ibs )

180 kg (400 ths.)

360 kg (800 lbs.}

360 kg (800 Ibs))
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[4] CHARGING SYSTEM (Alternator type for Canada)

d
oFf_IB
AC
G
T

23

|
,_||

)
||I..—||._

0354F064
{1} Main Switch {3} Fuse {5) IC Reguiator {7} Fusible Link
{2) Fuse {4) Charge Lamp {6) Alternatar (B) Battery

The charging system supplies electric power for M NOTE
various electrical devices and also charges the battery @ As for the other itemes, refer to "ELECTRICAL
while the engine runs. SYSTEM" on page M.9-1 to M.9-27.

This alternator has an IC regulator.
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Bi5330-81750-B2 i50-B1550H5T-B1750HST-B2150H3T WS, 10221

{1) Alternator

0087F032

(2) IC Regulator

A compact alternator with an IC requiator is used,

having the following characteristics:

e Approximately 26% lighter and 17% smaller than
a standard alternator

¢ A cooling performance and safety have been
improved by combining the cooling fan with the
rotor and incorporating the fan/rotor unil inside
the alternator.

® The ICregulator is fitted inside the alternatnr

¢ The rectifier, IC regulator and similar compeoneiits
are easy 10 remove, making it easier to service the
alternator.

0Q87F033

{3} Chargelamp
{4) toad

{1} Stator Coil
{2} Main Switch

An IC regulator uses solid state transistors, chips or
other semiconductor etements instead of the relays
in a conventional regulator. Stable characteristics
are achieved by cutting off the field current.

IC regulators have the following characteristics:

8 The control voltage does not change over time, 5o
the need for readjustment is eliminated. Since
there are no moving parts, !C regulators are
extremely durabte and resistant to vibration.

e The overheat compensation characteristics ensure
that the control voltage is reduced as the
temperature rises, so the battery is charged at just
the right level.

{7} Alternator
{8) Rotor Coil

{3) Battery
{6) IC Regulatar

The internal circuitry of the IC regulator is shown
in the diagram. It consists of a hybrid IC
incorporating a monolithic IC. (The internal circuitry
of the monolithic IC is extremely complex, so it is
shown as simply "M.IC circuit”.

Tr1 acts as the contacts controiting the field
current, and Tr2 acts as the charge lamp relay
contralling the flashing of the charge famp.

The M.IC circuit controls Tr1 and Tr2, and monitors
the alternator output voltage, and detects any drop
in L terminal voltage or breaks in the rotor coil

M.10-13
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(3) Operation of Charging System
{3)-1 When Main Switch Is Turned To “ON” Pasition

3 As the hattery voltage is added to the terminal 1G,
MLIC circuit detect it and makes current pour to the
Fr1. 1t results to pour the initial exciting current to
the rotor coil. (In this case, M.IC ¢ircuit makes current
pour on and off the Tr1 in pulse and itmits the battery
discharging current to small value {Approx. 0.17 A)
when the main switch is turned on.)

As the alternator is not rotated, it doesn’L
generate. Therefore the voltage of terminal P is zerc
volt. M.IC circuit detects it and makes current pour 1o
the Tr2. tt results light on the charge lamp.

{1} Mam Switch {6) Alternator
{2) Fusible Link {7} Rotor (nil
{3) Fuses MIC : Monolithic IC
{4) Charge Lamp Tr- . Transistor
{5) IC Regulator Trz  © Transistor

BO9IFOAE
{3)-2 When Engine Starts

Whan the engine starts and the alternator
rotates, M.IC circuit makes current pour continuously
to the Tr1 instead of the unceontinuous (in pulse)
current. Therefore a sufficient exciting current flows
and a generated voltage rises rapidly. As a result, the
current to the Trz is shut and lights off the charge
famp.

When terminal B voitage rises over the battery
voltage, a charged current flows to the battery.

{1} Main Swatch {6} Alternator
{2} Ffusible Link {71 Rotor Loil
{3} Tuses MIC ;. Monolithig IC
{#) Chargetamp Tr1 o Transistor
(5} IC Regulator Trz  : Transistor

|

I
1!

-

BO93FO49
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[1] TRACTOR IDENTIFICATION

When contacting your local KUBOTA distributor, always
specify engine serial number, tractor serial number and hour
meter reading.

Tractor Se‘:ia{ Nom——

Y

0333P004

0339P065
[2] GENERAL PRECAUTION

A\ cruTion

& Be sure to check and service the tractor on a flat place with engine shut off and the parking brake on.

® During disassembly, carefully arrange removed parts in a
clean area to prevent confusion later, Screws and nuts should
be installed in their original position to prevent reassembly
errors.

® When special tools are required, use KUBOTA genuine
special tools. Special tools which are not frequently used
should be made according to the drawings provided.

® Before disassembling or servicing electrical wires, always

$SGOOFO0 1 disconnect the ground cable from the battery first.

_ e Remove oil and dirt from parts before measuring.
External SnapRing tnternal Snap Ring & Use only KUBOTA genuine parts for parts replacement to
£l e maintain tractor performance and to assure safety.

® Gaskets and O-rings must be replaced during reassembly.
Apply grease to new O-rings or oil seals before assembling.
See the left figure.

¢ When reassembling external snap rings or internal snap
rings. they must be positioned so that sharp edge faces
against the direction from which a force is applied. See the

Force

Sharp Edge

left figure,
50007002 ® When inserting spring pins, their splits must face the
e direction from which a force is applied. See the figure below.
e To prevent damage to the hydraulic system, use only
- specified fluid or equivalent.
Axial Force
10 30,
Rotating
SGOOF003 Moverment

5.G-1
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{3] FILTER CODE NO.

Replacing the filters with new, refer i¢ each code No. in the
following table.

M IMPORTANT

¢ To avoid serious damage to the engine and tractor,
replacement element must be of high quality. Use only a

genuine Kubota filter.

Model
Filter

81550-81750

B15S0HST-B1750HS5T

B2150

B2150HST

Engine oil filter

Code No.15241-32092 810 em?2 B —-

& M20xPitch 1.5 mm

@ 168min @ 12kgiem? © Less than 0.4 kgiem? {Under the max. oil flow)

(Cartridge type) @ More than 7 kg/icm?
. Code No. 15231-43563@ More than 250 em2 @ 10 ® —
Fuel filter &— @ —  © Lessthan 800mmAg (Under the fuel flow
{Cariridge type) 2 #immin)
Code No. 66021-36061 Code No. 38430-37714 Code No. 66261-37951
Spec. Spec. Spec.
Hydraulic ail fitter @ 1520 cm? @ 400 cm? 1850 cm2
{Cartridgee type) @ 30 #/min & 23 #imin @ 27.5 &imin
@10p & 150 mesh @10 pm
@ 15 kgtiem?2 @ 16 kgfiem? @ 17 kgf/cm2
® 3/4"-16 UNF-2B & M20 Pitch 1.5 mm & 16 UN-1-1/8-2B
Code No. 15852-11221 Code Ne. 15741-11081
Aur cleaner D 4800 cm2 (I 8800 cm”
{Element)} @ 2.0m3min. & 2.7 m¥min.

® Less than 190 mmAg ® Less than 280 mmAg

Code No. 66611-36121
Code No. 66204-36211

Hydraulic oil strainer Code No. 67800-37121

{7) Differential Pressure
Strength

{3) Filtration Grain Size of Filter
{#4) Resisting Pressure

(5) s5etting Screw Size
{6} Pressure Drop

{1} Filtration Area
{2} Oil{Air}Flow

$.G-2



B1550-81750-B2150-B1550H5T-B1750HST-B2150HST WSM, 10225

5.G GENERAL

[4] LUBRICANTS AND FLUID

Bi-speed turn

Bi-speed turn

Capacity
Place B1550 B1750 B2150 Lubricants and Fluid
B1550HST B1750HST B2150H5T
182 281 Diesel fuel No. 1-0 (below - 10°C (15°F)}
Place {4.8 US. gals} {7.41S. gals) | Diesel fuel No. 1-D {above - 10°C {15°F))
{15.8 Imp.qts) {6.2 Imp.qtsy | {(ASTM D975)
292 35# 39¢
Coolant (3.1US.qgts) | (37US.qts) | (41US.qt8) | Frash ciean water with anti-freeze
(2.6 Imp.qts) | (3.1 Imp.qts} | (3.31mp.qts)
® MIL-L46152 or MIL-L-2104C
® APl Service CCar CD
312 4.2¢
Engine Crankcase (3.3Us.qts) (4.4 Us. gts) Below 0°C (32°F) SAE 10W or 10W - 30
(2.7 imp.qts) (3.7 Imp.gts) 0° to 25°C{32°t6 77°F} SAE 20W or 10W-30
Above 25°C(77°F) SAE 30Wor 10W-30
The oil used to lubricated the transmission is also used as
hydraulic fiuid. To insure proper operation of the
hydraulic system and complete lubrication of the
122 18¢ transmission, it is important that a multi-grade
{12.7 US. qts} (19 US. qts) | transmission fluid be used in this system. Kubota UDT oil
{10.6 Imp.qts) {15.8 Imp.qts) and the following are recommendad oils, by brand name,
that may be used in the transmission hydraulic system.
Multi-grade transmission fluid
Maker Brand Name
Transmission Case Atlantic Richfield {Arco} Arco Tractor Fluid
Chevron Tractor Hydraulic Fluid
Exxon Hydra-Trans and Wet Br.
Phillips H.T.Fluid
for HST T
?; 54 fo1r3H’S Shell Donax 7D, TT,TM
' Texaco T.DH Il
(14.3Us. qts) (19 Us. qts} Union hydraulic/ Tractor Fluid
{11.9Imp.qts) (15.8 Imp.qts} Gulf Universal Fiuid 425, 350
Mobii Mobil Fluid 423, 350
Steering Gear Box 021% Gear oil SAE 80 or SAE 90
(0.2 US. gis}{0.2 imp.qts}
Front axie differ- 05 ¢ 152
ential case {AWD) {0.5 US. gts} {1.6 US. gts)
(0.4 Imp.qts} (1.3 Imp.qts}
Gear oil SAE 80 or SAE 90

2.5¢%
{2.6 US. gts} —
(2.2 Imp.qts)
Front axie gear case 0.15# 0s5#
(Right or left) (4WD) |(0.16 US. gts) (0.5 US. gts) Gear oil SAE 80 or SAE 90
{0.13 Imp.gts) {0.41mp.gts)

King pins (2WD},
Center pin {2WD),
Pedal shaft, Clutch
release hub, Seat
adjuster, Range
selector lever, Speed
control pedal shaft
HST)

Moderate amount

SAE multi-purpose type grease

5.G-3




S.G GENERAL B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0

[5] TIGHTENING TORQUES {(GENERAL USE SCREWS, BOLTS AND NUTS)

Screws, bolts and nuts whose tightening torques
are not specified in this Workshop Manual should be
tightened according to the table below.

Grade * No-grade or 4T 77 1)
SGOOF004
Unit
N-m kgf-m ft-los N-m kgf-m ft-lbs N-m kgf-m ft-lbs
Nominal Dia.

M6 7.85 0.80 5.79 9.80 1.00 7.24 12.3 1.25 9.1
6mm, to to to to to to to to 124
0.24in. 9.30 0.95 6.87 11.2 1.15 8.32 14.2 1.45 10.5

M8 17.7 1.8 13.0 23.6 24 17.4 29.4 3.0 217
Bmm, to to to to to to to to to
0.31in. 205 2.1 15.2 27.4 2.8 20.2 343 35 25.3

M10 392 4.0 29.0 48.1 49 355 60.8 6.2 449
10mm, to to to to to to to 1o L+
0.3%in, 45.0 4.6 33.2 55.8 5.7 41.2 70.5 7.2 52.1

M12 62.8 6.4 46.3 775 7.9 57.2 103 10.5 76.0
12mm, to to to to to to to to to
0.47in. 725 7.4 53.5 90.1 9.2 66.5 117 120 868

M4 108 11.0 79.6 124 126 91.2 167 17.0 123
14mm, to to to to to to to to to
0.55in. 125 12.8 92.5 147 15.0 108 196 200 144

Mi16 167 17.0 123 196 20.0 145 260 26.5 192
16 mm, to to to to to 10 to to to
0.63in. 1 19.5 141 225 230 166 303 310 224

M18 245 25.0 181 275 28.0 203 343 350 254
18mm, to to to 10 to to to to to
0.71in. 284 29.0 210 318 325 235 401 a41.Q 297

M 20 334 34.0 246 368 375 272 490 50.0 362
20mm, to to to to to to to to to
0.79in. 392 40.0 289 431 44.0 318 568 58.0 420

* The figures on the tabie above are indicated the top of screw or bolt.

$.G-4
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5.G GENERAL

[6] MAINTENANCE CHECK LIST

Frequency of Checks Check Points Reference Pages
During this period, pay special attention to the following.
. . (1} After the initial 50 hours of use, change engineoil and | 5.G-6,7,8
initial operation engine oil filter cartridge and check fan drive belt tension.
(initial 50 hours ) Replace transmission oil filter cartridge for HST.
(2} After the initial 100 hours of use, change transmission 5.G-8
fluid and clean transmission strainer.
Change engine oil. 5.G-6
Clean fuel filter. 5.G-9
Clean air cleaner element. 5.6-9,10
Lubricate the following points. 5.G-1
King pins, pedal shaft, center pin, clutch release hub,
Every 100 hours speed control pedal shaft for HST
Check ciutch pedal play range. S.G-11
Check brake pedal play range. $.G-12
Check steering wheel play range. 5.G-12
Check hattery electrolyte level. 5.G-13
Check fuel tine. S.G-14
Replace engine oi! filter cartridge. 5.G-6
Every 200 hours Check radiator hose and hose clamp. $.G-14
Check fan drive belt tension. 5.G-7, 15
Change transmission fluid. 5.G-8,15
Replace transmission oil filter cartridge for HST 5.G-7,15
Change front axle differential case oil. $.G-15
Every 300 hours Change steering gear box oil. 5.G-15
Change front axle gear case (right and left) cil. S.G-16
Clean transmission strainer. 5.G-8, 16
Every 400 hours Replace fuel filter. 5.G-9, 16
Every 600 hours
every year or every 6 times Replace air cleaner element. 5.G-9, 10, 16
of cleaning
Every one to two months Recharge battery if necessary. $.G-17
Every vear Change anti-freeze and coolant $.G-17
eryyea Clean radiator, 5.G-18
Repiace battery, if necessary. 5.G-13,18
Every 2 vears Repiace radiator hose, if necessary. 5.G-14, 18
yey Repiace fuel line, if necessary. S$.G-14,18
Replace hydraulic hose, if necessary 5.G-19
Every 80O hours Check valve clearance. $.G-19
Check radiator screen, 5.G-18, 19
Check oil cooler exterior, (Only for B1550HST, B1750HST, 5.G-19
Dail B2150HST)
vy Check coolant level. 5.G-19
Check oil and fuel level. 5.G-19
Check tire pressure. 5.G-19

5.G-5




5.G GENERAL 81550-81750-82150-81550H5T-B1750HST-B2150HST WSM, 60354-0

[7] CHECK AND MAINTENANCE
(1) Check Points of Initial 50 Hours

Qil lavel is

approprigle

within this
T range

Changing Engine Qil

A\ crumon

e Before changing oil, be sure to stop the engine.

1. Start and warm up the engine for approx. § minutes.

2. Place an oif pan underneath the engine.

3. To drain the used oil, remove the drain plug at bottom of the
engine and drain the oil completely.

4, Screw in the drain plug,

5. Fill new oil up to upper notch on the dipstick.

B IMPORTANT

¢ When using an oil of different manufacturer or viscosity
from the previous one, remove all of the old oil.
Never mix two different type of oil.

¢ Use the proper SAE Engine 0Qil according to ambient
temperatures.
Refer to "LUBRICANTS AND FLUID" (See page 5.G-3)

B1550, B1750,

B1550HST,B1750HST B2150, B2150HST

Capacity 3.1¢ 5.2¢
3.3 US.qgts 4415 qts
2.7 Imp.qts 3.7 Imp.qts

Replacing Engine Oil Filter Cartridge

A CAUTION

e Be sure to stop the engine before changing oil filter
cartridge.

: 1. Remove the oil filter cartridge with the filter wrench.
Cartridge

2. Apply aslight coat of oil onto the cartridge gasket.

3. To install the new cartridge, screw it in by hand. Over

By tightening may cause deformation of rubber gasket.

4. After the new cartridge has been replaced, the engine oil
normally decrease a little. Thus see that the engine oil does
not leak through the seal and be sure to read the oii level on
the dipstick. Then, repienish the engine oil up to the
specified level.

B IMPORTANT

¢ To prevent serigus damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalents.

G339F035

5.G-6
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(initial 50 Hours)

Checking Fan Drive Belt Tension

A CAUTION

& When making adjustments, park the vehicle on flat ground,
apply the parking brake and stop the engine.

o If the fan drive belt becomes loose, the engine may
averheat.

1. Check the fan drive belt tension. Moderate belt tension is as
follows.
The helt should deflect approx. 10 mm (.4 in.) when the
center of the belt is depressed with a finger force of 98 N (10
kgf, 22 Ihs).

2. If no moderate belt tension, lnosen the adjusting bolt and
tension bolt to stretch the belt and adjust belt tension. After
adjustment, securely tighten the their bolits.

Replacing Transmission Oil Filter Cartridge only for HST

A CAUTION

# Be sure to stop the engine before changing the oil filters.

Remove the 4 bolts which secure the cover.

Remove the oil filter cartridge by using a filter wrench,
Lightly tighten the screw {4} by using a screwdriver.

Apply a slight coat of oil onto the cartridge gasket.

To install the new cartridge, screw it in by hand. Over
tightening may cause deformation of rubber gasket.

After the new cartridge has bheen replaced, the transmission
fluid level will normally decrease slightly. Make sure that
the transmission fluid does not leak through the seal.
Check the fluid level,

B IMPORTANT

® To prevent serious damage to the hydraulic system, the
replacement filter must be a highly efficient, 10 pm filter.
Use only a genuine KUBOTA filter or its equivaient.

¢ When using the auxiliary hydraulics, replace the
transmission oil filter cartridge after initial 50 service hours.

U B Wk -

<

0354F111

(1) Cover (3} Filter Cartridge
(2) Bolt (8 Screw
A Bon Checking Fan Drive Belt Tension
o =N and Alternator Drive Belt Tension {Alternator type for Canada)

Boit

N ,@ A CAUTION
i ,
i u% 10mm _(0.4in.} ® If the altrenator drive belt becomes loose, the bhattey may

Dynamo drive beit™ || ~—*" vy 7
W A Adjusting nu not be charged.

1. Check the drive belt tensions. Moderate belt tension is as
follows.
The belt should deflect approx. 10 mm (0.4 in) whrn the
center of the belt is depressed with a finger force of 98 N {10
kgf, 22 Ibs).

2. If no moderate belt tension, loosen the bolt and nut and
adjust belt tension. After adjustment, securely tighten the
bolt and nut.

5.G-7

BO93FO57




5.G GENERAL

B1550-B1750-B2150-B155QHST-B175QHST-B2150HST WSM, 60354-0

(2) Check Points of fnitial 100 Hours

}_ Cillevel is
appropriate
within this
range

0339F037

Changing Transmission Fluid

A\ caumon

® Be sure to stop the engine before checking and changing the
transmission fluid.

1. Place an oil pan underneath the transmission case.
2. Remove the drain plugs at the bottom of the transmission

case.

3. After draining, screw in the drain plugs.
4. Fill new oil up to the oil level lies between the two notches.
5

. After running the engine for a few minutes.

Stop it and

check the oil level again, if low, replenish new oil.

0339F038

Strainer

Suction pipe

0339F039

B1550, B1550H5T, B2150,
Transmission B1750 B1750HST B2150HST
oit
- 128 135% 18¢
capacity 127 U5, qts. 143U5. gts. 19US. gts.
10.6 imp. qts. 1.3 1mp. qts. 15.8 Imp.qts
B IMPORTANT

Use only muiti-grade transmission fluid, Use of other oils
may damage the transmission or hydraulic system.

Refer to "LUBRICANTS AND FLUID" (See page 5.G-3).

Never work the tractor immediately after changing the
transmission fluid. Keeping the engine at medium speed for
afew minutes to prevents damage to the transmission.

Cleaning Transmission Strainer

Since the fine filings in the oil could impair the component

parts of hydraulic system which is precision built to withstand
high pressure, the suction line end is provided with an gil
strainer. When c¢hanging the transmission fluid, disassemble
and rinse the strainer with kerosene to completely clean off
filings. For reassembly, be careful not to damage the parts.

5.G-8
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(3) Check Points of Every 100 Hours
Changing Engine Qil

Refer to page 5.G-6.

Cleaning Fuel Filter

When operation period reaches approx. 100 hours, clean the
fuel fiiter.
This job should not be done in the field, but in a clean place
so as to prevent dust from entering fuel system.

1. Unscrew the wing bolt and knob bolt which fasten the
engine cover RH, and remove the cover.

2. Close the fuel fiiter bowl cock.

3. Unscrew and remove the screw ring, and rinse the inside with
kerosene,

4. Take out the element and dip it in the kerosene 1o rinse.

5. After cleaning reassembling the fuel filter, keeping out dust
and dirt.

6. Bleed the injection pump. {Refer to 5.G-20, 21)

l IMPORTANT

¢ [f dust and dirt enter the fuel, the fuel pump and injection
nozzle are subject 10 wear. To prevent this, be sure to clean
the fuel filter bowl periadically.

{1) O-ring (4} Screw Ring
{2} Element {5} Fuel Cock
{2) Filter Bowl

0354F113

B1550-B1750 Checking and Cleaning Air Cleaner Element

{ | B1550HST-B1750HST

1. The air cleaner uses a dry element, never apply oil.

2. Grasp the evacuator valve of the air cleaner to let the dust to
fall once a week, but everyday if working conditions are
especially dusty.

3. Do not touch the filter element except in cases where
cleaningis required.

4, When ¢leaning the element, refer to the instructions
attached.

5. I the element is stained with carbon or oil, replace the filter.

6. Change the element once a year or every 6 times of cleaning
(Rinsed with water}.

M IMPORTANT
¢ Do not run the engine with filter element removed.

{1} Bolt {2} Element

5.G-9
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B1550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0

(Every 100 Hours)

Compressed air cleaning method

Cleaning Air Cleaner Element

C04a7F050

Liquid cleaning method -

CO47F051

Checking the element

CO47F0532

1. To clean the element, use clean dry compressed air on the

inside of the element. Air pressure at the nozzle must not
axceed 205 kPa (2.1 kgi/cm2, 30 psi).

Maintain reasonable distance between the nozzle and the
filter.

. To wash the element, use KUBOTA Filter ¢cleaner, Donaldson

ND-1500 Filter Cleaner or equivalent, which is especially
effective on oily and soot-laden filters.

To use: Dissolve KUBOTA Filter Cleaner in a concentrated
solution of cold water. When granules are thoroughly
mixed, add water to make a solution equivalent to 15 g
KUBOTA Filter Cleaner for each 12 (1 quart ) of water. {2 oz
KUBOTA Filter Cleaner for each 1 gallon of water.)

Allow element to soak 15 minutes. Then agitate element to
distodge toosened dust-rinse in clear water-allow element to
dry.

5.G-10
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S.G GENERAL

{Every 100 Hours)

Greasing the Following Points

& Apply a small amount of grease to following points,

Center Pin King Pins Clutch Release Hub
= =[] ] [ [oceponmst |
ET@ ' \\ \\\\\\ Grease nipple =
\\\ _@l- by
- |

L

B1550H5T-B1750HST

" Brake Pedal Shaft Grease Nipple
0354114

| ‘ : X
ﬁ“_: ] \ Y Y \\} ? ! .II
0339704 0339F042 \\\\\\\\\\ 4 ,/f i}
Pedal Shafts
B1550-B1750

0354F115

B2150-82150H5T |

4]

0339043 /Pedalshaft support

Seat Adjuster

Range selactor lever

Speed Control Fedal Shaft

[ B2150-B2150H5T |

(0339F044

Checking Clutch Pedal Play

of pedal movement.

stopper bolt.

5.G-11

1. Depress the clutch pedal by hand, and measure the amount

2. If the measurement is not within the factory specifications,
adjust the play by changing the length of rod (1).
3. After adjusting it, be sure to keep the following distance for

4. After adjusting them, try to start engine. i no start, check
the safety switch setting position.



5.G GENERAL

B1550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 10221

(Every 100 Hours}

0354F116

Checking Clutch Pedal Play (Continued)

0354F117

AN

D335F086

{1} Rod
{2} Lock Mut

{3) Brake Pedal
{4) brake Pedal Play

0339F056

X Model Factory spec.
20 to 30 mm
Clutch pedat pay Al 08t 1 32in
B1550 B1750
11ta t3Imm
Gt43t00.51n
B1550HST.R1750HST
Stopper Bok Distance
B2150 TR to 17 mim
f 0.63t0 067 in
11t0 12mm
B2150H5T 0.43t0 0.7 in.
{1} Rod {3) Pedal Pilay

{2) StopperBolt {4} Stopper Bolt Distance

Checking Brake Pedal Play

1. Depress each pedal by hand and measure the amount of
each pedal movement.

2. if the measurement is not within the factory specifications,
adjust the play by changing the length of rod.
Keep the difference between the right and left pedal plays
be less than 4 mm {0.16in.).

2010 30 mm

Factory spec. 08toT.2in.

Brake pedal play

B IMPORTANT
e After adjustment, interlock the right and left brake pedals
and tighten the lock.

Checking Steering Wheel Play

1. Turn the front wheels straight ahead.

2. Measure the play with a rule.

3. If the play is not within the factory specifications, remove the
cap nut {1} loosen the lock nut {3) and turn the adjusting
screw (2) with a screwdriver to adjust.

. Factory 5to 30 mm
Manual steering .
Steering spec. 02to1.2in.
wheel
Less than
play - Factory
Power steering spec. 30 mm
1.20n.
(1) CapMNut {3} Lock nut

(2) Adjusting Screw

5.G-12
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0339F054

Highest level

Lowest level

Checking Battery

A\ caumon

Never take off the battery cap while the engine is running.
Keep electrolyte away from eyes, hands and clothes. If you
are spattered with it, wash it away completely with water as
s00h as possible,

After the battery is activated, hydrogen and oxygen gases in
the battery are very explosive,

Keep open sparks and flames away from the battery at all
times, especially when charging the battery.

When connecting the battery, do not reverse the polarities.
Connection with reverse polarities cause troubles to the
battery and elecirical system in the vehicle.

When disconnecting the cable from the battery, start with
the negative terminal first. When connecting, start with the
pasitive terminal first. Reversing the steps may cause short-
cireuiting, shouid a metallic tool touch the terminals.

. Mishandling the battery shortens the service life and adds to

maintenance costs. Be sure to handle it correctly so that it
will develop its full potential performance.

. If the battery is weak, the engine is difficult to start and the

light become dim. It is important to check the battery daily
and recharge before such trouble accurs.

. The water in the electrolyte evaporates during recharging.

Liquid shortage damages the battery and excessive liquid
spilis over and damages the body. If low, be sure to fill up
the battery with distilled water only.

. To charge the battery, connect the battery positive terminai

to the charger positive terminal and the negative to the
negative, then recharge in the standard fashion.

. A boost charge is only for emergencies. It charges partially

the battery at a high rate and in a short time. When using a
boostcharged battery, it is necessary to recharge the battery
as early as possible after the coperation has been finished.
Failure to do this extremely affects the service life.

{Reference)

For recharging, see page 5.G-17.

5.G-13
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(Every 100 Hours)

Checking Fuel Line

A\ caumon

® 5top the engine when attempting the check and change

5] prescribed below.

e Remember to check the fue! line periodically. The fuel line is
subject to wear and aging, fuel may leak out onto the
running engine, causing a fire.

B1550-B1750
B1550HS5T-B1750HST

N\ oy ]

—\ O] e
\.. X lg? lu!& :)‘ et

"%

Although checking the fuel pipe connections is
recommended every 100 service hours, it should be done every
6 months, if operation does not exceed 100 hours in 6 months.

1. If the clamp is loose, apply a slight coat of lubricant onte the
threads and securely retighten it.

2. The fuel line is made of rubber and ages regardless of period
of service. Replace the fuel pipe together with the clamp
every two years and securely tighten.

3. However if the fue!l pipe and clamp are found damaged or
deteriorated earlier than two years, then change or remedy.

4, After the fuel line and ¢tamp have been changed, bleed the
fuel system.

M IMPORTANT

e When the fuel line is disconnected for change, close both
ends of the fuel line with a piece of clean cloth or paper to
prevent dust and dirt from entering. Entrance of dust and
dirt causes malfunction of the fuel injection pump. In
addition, particular care must be taken not to admit dust
and dirt into the fuel pump.

{4) Check Point of Every 200 Hours
Replacing Engine Qil Fiiter Cartridge

See page 5.G-b.

Checking Radiator Hose and Hose Clamp

1. Checking radiator hose clamp tightness is specified about
every 150 service hours, but every 6 months is all right so long
as service duration does not exceed 150 hours in 6 months.

2. If the ¢<lamp is loose, apply a slight coat of oil and securely
retighten,

3. The radiator hose is made from rubber and tends to age. it
must be changed every two years. Also change the clamp
and securely tighten.

(1) Radiator Hose 1 (3) Return Hose
{2} Radiator Hose 4 {8) Drain Hose

rik
0354F129
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{Every 200 Hours)

(5) Check Point of Every 300 Hours

Checking Fan Drive Belt Tension

See page 5.G-7.

Changing Transmission Fluid

See page 5.G-8.

Replacing Transmission Qil Filter Cartridge only for HST

See page S.G-7.

Changing Front Axle Differential Case Oil {4WD}

1. Remove the drain and filling port plug. After draining,

replace the drain plug and fill with new oil.

B1550 B17%0 B2150 Bi-speed
Frcl'.nnt B1S50HST B1750HST B2 150HST turn
axle
differentiat
. 05¢ 154 2548
gearcaseoil | 51,5, gts. 1.6 US. qts. 26U, gts.
pacity 0.5 Imp. qts 1.301imp. qts 2.2 Imp. gts.

0339F059

B1750-82150
B1750HST-B2150HST

B1280R4T 28 s0msT

0354F121

Steering Gear Box Oil (Manual Steering)

{1} Filling PortFlug
{2} Drain Plug

1. if the oil is insufficient, fill with gear lube up to the oil inlet

port(1).

Steering gear box oil capacity

0.2
0
0

£
2U5Sqts
2lmp_gts

{11 InletPort
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(Every 300 Hours)

Changing Front Axle Gear Case Qil (AWD)

1. Remove the drain and filling port plugs. After draining,
replace the drain plug and fiil with new oil.

81550 B1750,B82150
frontaxe B1550HST B1750H5T,B2150HST
gear case oil 015¢ 052
capacity 0.16Us )

- . gts 0.5Us qus
{Right or Left) 013 Imp gts 0.5 Imp qts
(1} Filling Port Plug {Both sides) {2) Orain Plug (Both sides)

Cleaning Transmission Strainer
See page $.G-8.

Changing Fuel Filter Element

1. The fuel filter element should be replaced every 400 hours.
See page $.G-9.

{1) Q-ring {3) Filter Bow!
{2} Element {4} Screw Ring

0354F113

(7) Check Point of Every 600 Hours, Every Year or Every 6 Times of Cleaning

Replacing Air Cleaner Element
See page 5.G-9.
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5.G GENERAL

(8) Check Point of Every One or Two Months

Recharging Battery

1)-1 Slow Charging

1. Add distiled water if electrolyte is insufficient.

The level of etectrolyte should be slightly lower
than the specified level to prevent overflow while
charging.

. Connect battery and charging unit properly.

. Charging current must be 1/20 to 1/10 of battery

electric capacity.

4. Etectrolyte temperature must not exceed 45°C
(113°F) during charging. If it exceeds 45°C (113°F) ,
tower the charging current or stop charging for a
while.

5. During charging, electrolyte generates gas.
Therefare, remove all port caps.

6. Charging time
Charging time

[EE

Discharging current rate {&h)
= %X {1.2ta1.5)
charging current {A)

(9) Check Point of Every Year

7. When charging different capacity batteries at the
same time, charging current must be set for the
smallest capacity battery.

1}=2  Quick Charging

1. Determine the propger charging current and
charging time with the tester attached to the
quick charger,

2. Determine the proper charging current as 1/1 of
the battery capacity. !f the battery capacity
exceeds 50Ah, consider 50A as the maximum.

B PRECAUTION FOR OPERATING A QUICK CHARGER

® Operation with a quick charger differs according
to the type. Consult the instruction manual and
use accordingly.

Changing Antifreeze and Coolant

A CAUTION

e Before changing the coolant, be sure to stop the engine.

¢ Never open the pressure cap while the engine is running
under heavy loads or immediately after the engine has
stopped. Otherwise, hot water may spray out, scalding the
operator.
So make it a habit to wait for about 10 minutes before
opening the cap.
A full tank of coolant is enough for one day’s work. Make it
arule to check the leve! of the coolant prior to operation.

0354F133

{1) Radiator Cap
{2) Overflow Pipe

{3} Drain Cock

To drain the used coolant, open the radiator drain cock and
remove radiator cap. The radiator cap must be removed to
completely drain the radiator.

Be sure to close the pressure cap securely. If the cap is loose
or improperly closed, water may leak out and the engine
could overheat,

Radiator should be filled with 50/50 part of antifreeze and
water at all times as recommended hy the antifreeze
manufacturer. The antifreeze contains a corrosion inhibitor
and will allow a higher operating temperature in the
radiator during the hot season.

Don't use an antifreeze and scale inhibitor at the same
time.

Coolant capacity

B1550 B1550HST

B1750 B175QHST

B2150 B2150H5T

3s¢
3705 qgts.
3. 1imp.qts.

39¢
4.1 U5 qts.
3.4dimp. qts.
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(Every Year)

(10) Check Point of Every 2 Years

KUBOQTA Scale Inhibitor No. 11

® The KUBOTA Scale Inhibitor No.11 prevents scale formation
in the cooling water. Scale which builds up in either hard or
soft water, sharply reduces cooling efficiency.

® The Scale Inhibitor is effective for 3 months so complete
change of cooling water must be done every 3 months.

Antifreeze

If the cooling water freezes, the engine cylinder and radiator
may crack. [n cold weather before the temperature drops
below 0°C(32°F), drain out the water or add a proper amount of
antifreeze when the tractor is shut down.
® There are two types of antifreeze solutions, permanent type
(PT) and semi-permanent type (5PT). For the Kubota Engine,
be sure to use the permanent type.
® When antifreeze is used for the first time, fill and drain clean
water two or three times so as to completely clean the inside
of the radiator.

e Mix the antifreeze and the water, then pour the mixture into
the radiator.

® When the cooling water mixed with antifreeze decreases
due to evaporation, replenish with water only. If loss has
been due to leaking, add water and antifreeze mixture with
the same mix ratio as the original preparation.

e Antifreeze solutions absorb moisture, so be sure to securely
close the container after use.

® Antifreeze and water should be changed every year.

® Do not use an antifreeze and a scale inhibitor at the same
time. This may cause sludge to form adversely affecting the
engine parts.

Correcting Water Leakage

® A small water leak can be eliminated with the Kubota
Radiator Cement No. 40 or equivalent.

Cleaning Radiator

Before changing antifreeze and coolant, clean the water
cooling system (radiator etc.).
1. The water cooling system should be cleaned on the following
occasions:
® Everyyear service hours.
® When adding an antifreeze solution.
® When changing from water containing antifreeze to pure
water.
2. When cleaning the water cooling system, the KUBOTA S5cale
Inhibitor No. 20 is recommended to effectively wash away
the scale built-up.

Changing Battery

Changing battery, if necessary.
See page 5.G-13.

Changing Radiator Hose and Clamp

See page 5.G-14.
Changing Fuel Line

See page 5.G-14.
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(11) Check Point of Every 800 Hours

{12) Check Point of Daily

B1750-82150
81750HST-B2150HST

Changing Hydraulic Hose and Clamp

1. The hydraulic hose is made from rubber and tends to age. It
should be changed every 2 years. Together change the
clamps and securely tighten.

Checking Valve Clearance

Vatve clearance 0145 to 0,185 mm
IN. and EX. (Cald) Factory spec 00057 10 0 0073 1.

Checking Radiator Screen
Checking Qil Cooler Exterior (Only for HST)

Daily or every 5 hours of operation, check to be sure the
radiator net, radiator core and oil cooler core are ¢lean. Dirt or
chaff to the radiator net, radiator core, or oil cooler core
decrease cooling performance.

1. In that case, detach the net and remove all the foreign
materials from them.

2. Remove the dust from between the fins and the tube.

3. Tighten the fan drive helt as necessary. For this, refer to

page 5.G-7, 15.

4. If scale forms in the tube, clean with KUBQTA Scale inhibitor.

{1} Radiator Screen

Checking Coolant Level

1. Remove the radiator pressure cap and check to see that the
coolant level is just below the port. If low, add clean soft
water and antifreeze.

B IMPORTANT
® Use clean, fresh soft water to fill the radiator.
® Securely tighten the radiator cap.

{1} Radiator Cap {2) Overflow Pipe

Checking Oil and Fuel Level

1. Check the engine oil level.
2, Check the transmission oil level.
3. Check the fuel ievel.

Checking Tire Pressure
1. Check the tire pressure.

5.G-19
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B1550-B1750-B2150-B1550HST-B17530HST-82150H5T WiSM, 603540

(13) Fuel

S0-B1750
SQOHST-B1750H5T

0

{1) FuelTank Cap

(2} FuelGauge

W\ "Close” g
0354F126 O
{1) FuelCock {2) airVentPlug

Checking and Refueling

A CAUTION

® Stop the engine before adding fuel. Keep away from sparks
and flames.

Bl IMPORTANT
& Use only diesel fuel.

1. Check the fuel level. Take care that the fuel level does not
fall under the prescribed lower limit.

2. Use No.2-D diesel fuel.

3. Use No.1-D diesel fuel if the temperature is below - 10°C
(- 15°F).

B1550.B1750 llBBiJS al
B1550HSTB1750HST a1 m’,p'_guai.
Fuel tank capacrty -
28 F
B2150
. 7415 gal
B2150HST 6.2 Imp.gal.

M IMPORTANT

e Always use a strainer in refueling to prevent fuel injection
pump from contamination.

® Once the fuel tank becomes empty, air is admitted to the
fuel system, in such case, it will be necessary to bleed the
fuel system before an engine will start.

Bleeding Fuel Lines

Air must be removed:

8 When the fuel fiiter and lines have been removed.

® When fuel tank has been completely empty.

e After the vehicle has not been used for a long period of time.

Bleeding procedure is as follows:

A\ cavTon

® Never bleed the fuel system when the engine is hot.

[B1550.B1750.B1550HST.B1750HST)

1. Fill the fuel tank with fuel, and open the fuel cock.

2. Open the air vent piug on the fuel injection pump.

3. Pull the engine stop knob back completely to prevent the
engine from starting while turning the key to rotate the
engine for about 10 seconds.

A\ cruTion

® for the above procedure, pull out the engine stop knob
hefore engaging the starter.

4. Close the air vent plug.

N IMPORTANT
® Always close the air vent plug except for bleeding fuel lines.
Otherwise, engine runs irregularly or stalls frequently.

S.G-20
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, | [B2150, B2150HST]
1. Open the fuel cock.
| )] 2. Open the air vent plug 1 and the air vent piug 2.
] SR 3 4 3. Fill fuel tank at least half full.
\ 4, Close the air vent plug 1.
o i 5. Refill the fuel tank.
7 6. Start the engine for about 1 minute and then stop it.
l v 7S - 7. Close the air vent piug 2.
8] | B IMPORTANT
0354F127 ] ® Always close the air vent plugs except for bleeding fuel

{1} FuelCock
{2) AirVentPlug1

(14) Original Charge of Dry Type Battery

A CAUTION

e After the battery is activated, hydrogen and
oxygen gases in the battery are very explosive.
Keep open sparks and flames away from the
battery at all times, especially when charging the
battery.

® Keep electrolyte away from eyes, hands and
clothes if your are spattered with it, wash it away
completely with water.

(3} AirventPlug?2

M PRECAUTION BEFORE USE

® This battery is delivered in dry-charged condition
without electrolyte, Do not take off sealing tapes,
films and caps just unti! ready for filling acid.

e The duration of dry-charged efficiency shall be
decreased in proportion to the period of time
elapsed after shipment and during storage.

To secure satisfactory service and long life of the
battery, it is necessary for the battery to be
charged for reasonable period of time.

1. Remove vent ptugs and discard temporary sealing
cardboards and tapes.

2. Fill each cell with electrolyte having a specific
gravity given in Table 1 up to highest level marked
on the battery case side,

lines. Otherwise, engine will run irregularty or stall
frequently.

3. After standing 2 or 3 hours correct the electrolyte

1o former level.

4. Connect positive terminal (+} of battery, with

positive terminal of D.C. charging unit, and
negative terminal (-} with negative terminal.

5. Batteries are preferably charged by current

showed in Table 2.
during charging.

Keep vent plugs removed

Table 2
Number | Capacity Normal
TYPE | Voits | of plate | at20H.R. | Volumeof | charging
V) | percenl | (ah) Electrolyte | Rate (A)
454
N570 12 11 65 4.8 LU.5.qts 6
4.0 Imp.gts

6. Check temperature of electrolyte, if it reaches 40°C

(105°F) lower the charging rate. When
temperature too high, reduce charging rate and
charge for a proportionately longer period.

. If the tractor is stored after original charge,
periodically recharge as shown in Tabie 3.
A battery is fully charged when the cells are all
gassing freely and the specific gravity ceases to rise
for three consecutive readings taken at hour
intervals. Specific gravity shall then be adjusted to
showed in Table 1.

Table3
Period of storage from .
manufactured Freshing charge
0to 6 months about 5 hours
6t012 10
over 12 30

Table {
AIR TEMPERATURES
TEMPERATURE TROPICAL
Gridinarily below Frequently above
20°C{68°F) 20°C {68°F)

sp.gr.of
Electrolyte for 1.260 1.240
Filling
sp.gr. of
Electrolyte when 1.260t01.275 1.240t01.255
fully charged

5.G-21
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[8] SPECIAL TOOLS
(1) Special Tools for Engine

STI10F003

ST10F005

ST10F004

ST10FG02

Special Use Puller Set

Code No.: 07916-09032
Application: Use exclusively for pulling out bearing, gears and
other parts with ease.

Piston Ring Compressor

Code No.: 07909-32111
Application: Use exclusively for pushing in the piston with
ease.

Piston Ring Tool

Code No.: 07909-32121
Application: Use exclusively for removing or installing the
piston ring with ease.

Dry Liner Changer - 11

Code No.: 07916-33081

Application: A puller for pulling out the dry liner. It combines
with a presser for pushing in the dry liner.
*Dry Liner Changer (07916-30043) is available.
Adaptor (Dia. 64 mm} (07916-32981) and
centering adaptor (07916-32991) are added to
Dry Liner Changer II .
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5.G GENERAL

BO13FOGS

ST10F0037

ST10FO0S

ST10F118

STI0FGO7

Diesel Engine Compression Tester (Including Adaptor G)

Code No.:

Application:

07909-30207 {Assembly)

07909-30934({A to F}

07909-31211 (E and F)

07909-31251 (G)

07909-31231 (H)

07909-31271 (1}

Use for measuring diesel engine compression
pressure.

il Pressure Tester

Code Nao.:
Application:

07916-32032
Use to measure lubricating, for all kinds of diesel
engines.

Valve Seat Cutter

Code No.: (07909-33102
Application: Use to reseat valves.
Angle: 0.785 rad. {(45%)
0.262 rad. (159
Diameter: 286 mm({1.126in)
31.6mm(1.244in)
35.0mm({1.378in)
38.0mm (1.496in}
413 mm(1.626in)
S0.8mm (2.000in)
Socket Wrench 29
Code No.: 07916-31841
Application: Use to take off and to fix the crankshaft nut of

diesel engine.

Flywheel Puller {For vertical type diesel engines)

Code No.:
Application:

5.G-23

07916-32011
Use exclusively to take off the flywheel of all
vertical type diesel engines safely and easily.
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STIOF0G6

I
S

STIDF119

ST10F039

ST1GFO4D

ST10FO042

Nozzle Holder Socket Wrench 27

Code No.: 07916-30841
Application:  Use to unfasten and fasten the screw type nozzle
holders of Z,D,V and S series diesel engine.

Crank Sleeve Setter

Code No.: 07916-33011
Application:  Use to fix the crankshaft sleeve of the diesel
engine.

Radiator Tester

Code No.: 07909-31551
Application: Use to check of radiator cap pressure, and leaks
from cooling systems.

Connecting Rod Alignment Tool

Code No.: 07909-31661

Application: Use to check the connecting rod alignment.

Applicabie range: Connecting rod large end I.D. 30 to 75 mm (
1.18t0 2.95in. dia.)
Ceonnecting rod length
65t0330mm(2.56t012.99in.)

Nozzle Tester

Code No.: 07909-31361

Application: Use to check the fuel injection pressure and
spraying condition of nozzle.

Measuring range: 0to 49 MPa (0 to 500 kgf/cm2, 0 to 7112 psi)
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5.G GENERAL

Press Gauge

Code No: 07909-30241
Application: Use to check the oil ciearance between
crankshaft and bearing, etc.
Measuring range: Green ~ 0.025t00.076 mm
{0.001t00.003in.)

Red - 0.0511t00.152 mm
(0.002 10 0.006 in.)
Blue - 0.102t00.229mm

(0.004100.009in.)

Red Check ( Crack check liguid )

Code No.: 07909-31371
Application: Use to check cracks on cylinder head, cylinder
block, etc.

W NOTE
& Following special tools are not provided, so make them
referring to the figures.

inhjection Pump Pressure Tester

Application: Use to check fuel tightness of injection

pumps.

Pressure gauge

A |Full scale : More than 40 MPa,

400 kgtiem2, 6000 psi ]

B Copper gasket

C Flange

D Hex. nut with across the flat 27 mm
{1.06in.)

E Injection pipe

a Adhesive application

b Fillet welding on the enter
circumference

RC-AA
LT
STIOFQA2
E 1l MRy
o] v 131 23
PF % |
} ' 01 o (D67 k]
Lt s o
el § T :
rd y (LR TRITE T
o] E EE:C—“—‘JW
* - PE %
o) [D] I
— T
ENI4 ]
¥ ~— _l_ B 4TI b 0 v
| vy
1E}
i
2
ST10F046
Chamfer mm in.
C 0.5 0.020
C, 0.5 0.020

** Unit: mm{in.}
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5.G GENERAL
[ 190 [7 48)
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g
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H l_ 3 'S
4 L ~ o c2l ¢
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S £$ vl
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T aq oA
STIGFO50 =4 <5
Chamfer mm in_
G 20 0.079
© 1.0 0.039
G 0.3 0012
Ca 1.0 0.03%
** Unit: mm {in.}
P50 15 911
A im 3.0":' F*Y
= wved Bt 8
e L
L, . T, £,
8 =8
STI0F052 28|
Chamfer mm -
G 20 0.079
G 1.0 0.039
G 0.3 0012
G 1.0 0.039
** Unit : mm {in.)

Valve Guide Replacing Tool

Application :

Use to press out and 1o press fit the
valve guide.

Idle Gear Bushing Replacing Tool

Application:

5.G-26

Use to press out and to press fit the idle gear
bushing.
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*Radius mm in.
R 140 157

** Unit: mm (in.}

Small End Bushing Replacing Tool

Application: Use to press out and to press fit the small end

Crankshaft Bearing 1 Replacing Tool

bushing.

Application:

5.G-27

Use to press out and to press fit the crankshaft

bearing 1.
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2
a2 20 10.79)
b
4 B
> 22
y
z 10 (0.39) dia.
vg
1 |
- |
1 200 (7.87) |
z |
=]
*Unit: mm dint
STI10F0B4

(2) Special Tools for Tractor

ST20F001

ST20F(0B

ST20F002

0354Fi26

Flywheel Stopper
Application: Use to loosen and tighten the flywheel screw.

Tie Rod End Lifter

Code No.: 07909-39021
Application: This allows easy removal of tie rod end from
tractor.

Steering Wheel Puller

Code No.: 07916-51090

Application: This allows easy removal of steering wheel
without damaging steering shaft. For B and L
series tractors, set the wheel support .

Dual Stage Clutch Exclusive Tool

Code No.: 07916-90052
Application: Use for mounting a duai stage clutch to the
fiywheel, and for checking and adjusting relative
difference of the release lever or lever plate.
(See page 5.2-13)

Clutch Centering Guide

Code No.: 07916-53471
After settting this centering guide to center bar, use
center taol.
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Cluteh Center Tool ( For B and L Series Tractors )

Code No.: 07916-51051

Application: The clutch center tool can be used for all 8 and L
series tractors with a diaphragm clutch by
changing tip guides.

ST20FD02

Knuckle Spindle Bushing Replacement Tool
) e Code No.: 07916-51030
Pl — = L ; -
E |m Application: This allows easy press fitting and removal of
knuckle spindle bushing for front axie without
use of press.

5T207007

Camber, Caster and Kingpin Gauge

Code No.: 07909-31691

Application: This allows easy measurement of camber angle,
caster angle and kingpin inclination for all
tractor models,

$T20F045

Turning Radius Gauge

Code No.: 07909-31701
Application: This allows easy measurement of steering angle
for all tractor models.

ST20F046

Toe-in Gauge

Code No.: 07909-31681

Application: This allows easy measurement of toe-in for all
tractor models.

ST20F017
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Relief Valve Set Pressure Tester

Code No.: 07916-50045
Application: This allows easy measurement of relief set
pressure for all tractor models.

(1} Gauge {07916-50321} {6) Adaptor C{P53/8}(07916-50371)

{2) Cable {07916.-50331) {7) Adaptor D{PT1/8){07916-50381)

{3) Threaded Joint (07916-50401} {8} Adaptor E {P53/8} (07916-50392)

{9} Threaded Joint (07916-50341} (3) Adaptor F{PF1/2){07916.52601)

{3) Adaptor B(M18XP1.5) {10) Adaptor 58 (PT1/4)
(07916-50361} {07916-52931)

Hydrostatic Transmission Tester and HST Adaptor Set

Hydrostatic Transmission Tester: 07916-52040

Application: This allows easy measurement of hydrostatic
transmission pressure,

HST Adaptor Set : 07916-53072

Application: This allows easy measurement of hydrostatic
transmission pressure,

o3ssron & - .S o

{1) Hydrostatic Transmission {6) Pressure Gauge {B) Valve Seat Driver {13} Adaptor 2 with Collar
Tester (07916-52040) {High pressure} {07916-60841) (07916-52632)

(2) Connector3 {in Relief Valve Set (9} Connector ${(07916-60811) (t4} Adaptor 3 with Collar
{07916-50341) Pressure Tester) {10) Connector 2 {07916-60821} {07916.52642)

(3) Gasket(04714-00200) (07916-50321} {11) Long Connector {15) Adaptor 1{07916-52621)

{4) vacuum Gauge {7} HN Tube(in Relief Valve {07916-60831}
{07916-51331) Set Pressure Tester) {12) HST Adaptor Set

{5) Pressure Gauge (07916-50331) {07916-53072)

{Low pressure)
{07916-51301)

ST20F047

Flowmeter

Fiowmeter Code No. : 07916-52791
Hydraulic Test Hose Code No. : 07916-52651 (1 pc.)
Application: This allows easy testing of hydraulic system.

{1} Hydraulic Test Hoses {2} Flow Meter

Adaptor Set

Code No.: 07916-54031
Application: Use for checking hydraulic pumps.

{1} Adaptor52 (8) Adaptor 65
{2) Adaptor53 (9) Adaptor 66
(3} Adaptor 54 (10) Adaptor 67
{4) Adaptor 61 (11) Adaptor 68
{S} Adaptor 62 (12} Adaptor 69
(6} Adaptor63 (13) Hydraulic Adaptor 1

(7} Adaptor 64
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B1550-B1750-B2150-B1550H5T-B1750HST-B21530H5T Wi, 603540
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Pitman Arm Puller

Code No.: 07909-33011
Application: Use for putling out pitman arm from tractor.

Power Steering Valve Holder

Code No.: 07916-52891
Application: Use for disassembling and assembling the power

steering valve.

Power Steering Relief Pressure Adaptor
Application: Use for checking power steering relief pressure.
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B1550-B1750-82150-B1550H5T-B1750H5T-B2150H5T W3S, 60354-0

5.5 SEPARATION

TIGHTENING TORQUES

Tightening torgues of screws and nuts on the table below are especially specified.

(For general use screws and nuts: See page $.G-4)

[B1550-B1750-B1550HST-B1750HST]

Section item N-m kgf-m ft-lbs
Drag link siotted nut 17.7t0 34.3 1.8103.5 13.0t0 253
Front Axle Front axle frame mounting screw to 39.2t064.7 40tc6.6 28.9t047.7
engine
Engine Engine mounting screw 23.5t0 27.5 24t02.8 17.4t020.3
Ciutch Housing Clutch housing mounting nut 41.21058.8 42t06.0 30.4t0434
Rear wheel mounting screw and nut 166.7t0 191.2 | 17.0t019.5 1123.010141.0
Rear Axle Rear axie case mounting screw M10 | 39.2t064.7 40t06.6 289t047.7
M12 | 60.81t0 106.9 6.2t0 10.9 448t078.8
Control Valve Controf valve mounting screw 16.71021.6 1.7102.2 12.3t0 15.9
3-point Hitch T?p fink brac'ket mounting screw 39.2t064.7 40t06.6 28.91047.7
Hitch mounting screw 77.51090.2 7.91t09.2 57.11066.5
Steering wheel mounting nut 41.21058.8 421t06.0 30410434
Steering Steering gear box mounting nut 39.2 10 64.7 4.0106.6 28.9t047.7
Steering assembly mounting nut 48.1t055.9 49t0b5.7 35.41041.2
Mid PTO Drive case mounting screw 48.11055.9 4.9105.7 35.4t041.2
Cover mounting screw 13.71019.6 1.4102.0 10.1t0 145
Hydraulic Cylinder | Hydraulic cylinder mounting screw 20610294 2.1t03.0 15.2t021.7
HydraulicBlack |, ;00 pon 53.91068.6 | 55t07.0 | 39.81050.6
Type Qutlet
Transmission Case | Transmission ¢ase mounting nut 39.2t0 64.7 4.0t06.6 28.9t0 47.7
HST HST mounting screw 48.1t0 55.9 49t05.7 35.4t041.2

5.5-1




5.5 SEPARATION

81550-81750-82150-81530HST-B1750H5T-B2130HST WM, 603540

TIGHTENING TORQUES (CONTINUED)

[B2150-B2150HST]
Section Item N-m kgf-m ft-lbs

Drag link slotted nut 48.1t0 55.9 49105.7 35.41041.2
Front Axle Front axle frame mounting screw to 48.1t0 55.9 49105.7 35.4t041.2

engine
Engine Engine mounting screw and M3 23.5t027.5 241028 17.410 20.2
9 nut to clutch housing M10 48.1t055.9 49to05.7 35.41041.2

. Clutch housing mounting screw and nut
Clutch Housing +o transmission case 77.5t090.2 7.91t09.2 57.1t0 665
Rear wheel mounting screw and nut 196 t0 294 20t030 145 to 166
Rear Axle Rear axie case mounting screw 10 34.31039.2 3.5t04.0 25.3t028.9
M12 73.5t0 78.5 7.5t08.0 54.2t057.9
HST HST mounting screw 48,110 55.9 4.9t05.7 35.4t041.2
Control Valve Control valve mounting screw 23.5t027.5 24102.8 17.410 20.2
Top link bracket mounting screw 48.1t055.9 49t05.7 35.4to41.2
, , Side plate mounting screw 73.5t0 78.5 7.51080 54.2t0579
3-point Hitch
77.5t090.2 7.9t09.2 57.11066.5
Hitch mounting screw 735 10785 7.5t08.0 54.2t057.9
Steerin Steering wheel mounting nut 29.41t049.0 3.0t05.0 21.7 to 36.1
9 Steering assembly mounting nut 48.11t055.9 491057 35.4t041.2
Mid PTO Drive case mounting screw 48.1t055.9 49105.7 35.4t041.2
Cover mounting screw 13.7t0 19.6 141020 10.1t0 145
Hydraulic Cylinder :"Efra“"c cylinder mountingscrewand | 5 34,395 | 351040 | 25310289
Hydraulic Block Hydraulic block type outlet mounting 177 t0 20.6 1816 2.1 13.0t0 15.2
Type Outiet | screw

Transmission Case | ansmission case mounting screw and | 34 3,,395 | 351040 | 25.31028.9

nut
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81550-81750-82150-B1550HST-B1750HST-B2150HST WSM, 10224 S.5 SEPARATION

ADIJUSTING

Refer to the adjustmentin $.1 to 5.9 section when reassembling.
Specially the adjustment of mechanical linkage is as follows.

M Fuel line bleeding

B Engine fuel cut off linkage

M Clutch pedal linkage

H Brake pedal linkage

B 3 point hitch feed-back rod linkage
B Bi-speed turn linkage

H HST pedal control

Refer to $.G-20, 21.
Refer to $.9-19.

Refer to 5.2-4,5,9,10.
Refer to 5.5-2

Refer to 5.8-12,

Refer t0 5.6-12,13.
Refer t0 5.3-10,48,49,

B1550-B1750 B2150
B1550HST-B1750H5T B2150HST

Bl Differential lock pedal linkage
[B1550-B1750-B1550HST-B1750HST)
Connect the differential lock pedal rod to its pedal so that its
iength “A* isequal to 13 to 17 mm (0.51 to 0.66 in.}.
[B2150-B2150HST]
Connect the differential lock pedal rod to its pedal so that its
length "B" isequal to 1310 17 mm (0.51 to Q.66 in.).

{1} Differential Lock Pedal {2) Differential Lock Rod

B Accelerator control rod linkage

[B1550-B1750-B1550HST-B1750HST]

1. Adjust the accelerator control rod length "C" so that the
speed adjustment lever touches each setting boh when the
accelerate lever position is the lowest and highest.

03S4FC78

Reference length “C” 15t0 20 mm {0.59t0 0.78in.}
Engine idling speed 920t 1100 rpm

[B2150-B2150HST)

0354F077
I Engine idling speed l 950 t0 1050 rpm
B3130HST
M NOTE
@ ® High engine speed is not necessary to adjust.

{1} Accelerating Lever {4) Speed Control Lever

{2} Release Arm {S) Adjusting Bolt {Low Speed}

{3) Accelerator Control Rod {6) Adjusting Bolt {High Speed)

5.5-3



5.5 SEPARATION B1550-81750-82150-B1550HST-B1750HST-B2Z150HST WSM, 60354-0

DISASSEMBLING AND ASSEMBLING
[B1550.B1750.-B1550HST-B1750HST]
[1] DRAINING COOLING WATER AND OIL

Drainiﬂg Cooling Water

A CAUTION

¢ Never open the radiator cap while operating or immediately
after stopping. Otherwise, hot water will spout out from
the radiator. Wait for more than ten minutes to cool the
radiator, before opening the cap.

1. Remove the drain plug (2) from the radiator to drain cooling

water.
29¢
81550
3.1U.8. gts.
Capacity Coolant P
35
B1750
3.7U.5. qts
B1750HST 308 Imp. qts
B NOTE
¢ Remove the radiator cap (1) to drain cooling water
completely.
{1} Radiator Cap (2) DrainPlug

0354F133

Draining Transmission Oil

1. Remove the drain plug {1} to drain transmission ocil.

Lubricants
Place Model Capacity
Maker Brand {(Standard)
B1550 122 e KUBOTA | UDT hydrostatic
127 U5.qts transmission fluid
B1750 10.6 Imp.gts
Transmission * Others Refer to the table
1352 of "LUBLICANTS
g}gSgng 14.3 US.qts AND FLUID" in
3 11.88Imp.qts 5.G-3.
{1} DrainPlug {3} Qil Port
(2) Dipstick

0319F203\\/
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81550-B1750-82150-81550HST-B1750HST-B2150HST WSM, 60354-0 5.5 SEPARATION

Draining Front Axle Differential Case Qil (WD)

1. Remove the drain plug (2} from the front axle differential
case to drain oil.

Place Model Capacity Lubricants
05#
Front axle diff. case B1550 0.5 US. gts.
{Front axie case) B1550HST 0.84 Imp. qts
1.5¢ Gear 0il SAE
Front axle gear case [ B1750 1.6, US.qts. 80 or SAE 90
{Front axle arm) B1750HST 1.32 Imp. qts
252
Front axle Bispeed Turn | 2.6U5.qts
differential case 2.20Imp. qts

W NOTE
e Remove the filling port piug (1) to drain oil completely.

{1} Filling Port Plug {2) DrainPlug

Draining Front Axle Gear Case Oil (AWD)
1. Remove the drain plug {4) from the front axle gear case to

drain oil,
Place Madel Capacity Lubricants

0158x%2

Front axie gear case | B1550 016US5.qts. x 2

{Gear case) B1550H57 A3 imp.gts. x 2
0.13Imp.Qts-X2 | ¢ oar oil SAE 80
058x%2 or SAE 90

Front axle gearcase | B1750 05US5 qts.x2

{Front axle case) B1750HST 0.441Imp.qts. x 2

8l NOTE

® Remove the filling port plug (3) to drain oil completely.

{3} Filing Port Piug {4) DrainPlug

0354F119
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5.5 SEPARATION B1550-B1750-82150:B1550H5T-81750HST-B2150HST WSM, 60354-0

[2] SEPARATING FRONT AXLE FROM ENGINE

Battery

1. Remove the battery cords (1).
2. Remove the battery retainer (2), and remove the battery.

B NOTE

® When disconnecting the battery cords, disconnect the
grounding cord first. When connecting, connect the positive
cord first.

(1) Battery Cord {2} BatteryRetainer

Hood and Skirts

1. Open the hood from the front and remove the B-shape pins
and hood link for keeping it open. And remove the hood (1).

2. Remove the right and left skirts (2), {(4) with the auxiliary skirt
(LH). After removing screws and sliding a little skirts
forward, remove them.

3. Remove the front skirt (3} by removing screws.

4. Remove both sides of dust cover (5) by removing screws.

{1} Hood (4) Leftskirt
{2} RightSkirt (5} DustCover
{3} Frontskirt

Water Pipes, Inlet Pipe, Suction Pipe 2 and Muftler

1. Loosen the clamps and disconnect water pipe 1 (4), water
pipe 4 (2) and the drain pipe (5).

2. Loosen the ¢lamps and disconnect suction pipe 2 from oif
cocler and remove the pipe mounting screw. (HST TYPE)

3. Remove the muffler (1}.

(1) Mutfler {1) WaterPipe 1
{2) WaterPipe4d {5} DrainPipe
{3) Inlet Pipe

Pipe 3 (4WD) and Return Pipe 2

1. Loosen the clamps and slide pipe 3 {1) backward.
2. Disconnect the return pipe 2 (2) at the joint (3). (HST TYPE)

{1) Pipe3 (3) Joint
{2) ReturnPipa2

031 9P20§
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B1550-B1750-82150-81550HST-B1750HST-B2150HST WM, 603540 5.5 SEPARATION

Drag Link

1. Steer the front wheels to the left.

2. Remove the slotted nut connecting the knuckle arm (3) and
drag tink (2), and disconnect the drag link at the front end
with a tie rod end lifter (1) (Code No: 07909-39021).

3. Remove the bi-speed turn linkage from its gear box. (Bi-
speed Turn)

B IMPORTANT

® After tightening the slotted nut to the specified torque,
install the cotter pin as shown in the figure.

17.7t0 343 N'm
Tightening torqua Stotted nut 1.8t035 kgim
13010 25.3 ft-lbs

{1) Tie Rod End Lifter {3} Knuckle arm
{2) DragLink

Separating Front Axle Assembly

1. Remove the front axle frame mounting screws and separate
the front axle assembly from the engine.

{When reassembling)
® Correctly align the drive shaft and universal joint spline (4WD
type only).

Front axle frame g%zté%_ssaf ?Imm

Tightening torque mounting screw Sytobbkglm

CLUTCH HOUSING
Starter and Wiring

1. Disconnect the wiring from the dynamo (1}.

2. Disconnect the wiring from the oil switch {2).

3. Disconnect the wiring from the starter (3), and remove the
starter from the engine.

{1) Dynamo {3) Starter
{2} Oil Switch

Rod, Wires, Cable and Wiring

1. Remove the accelerator control rod (3) from the speed
change lever.

. Disconnect the engine stop rod (4} from the stop lever.

. Disconnect the hourmeter cable (1).

. Disconnect the wiring (2) for the glow plug.

. Disconnect the wiring {2) from the engine kill off solenoid
valve and from the coolant temperature gauge.

Bk

{1} Hourmeter Cable {3) Accelerator Control Rod
{2y wviring {4) Engine Stop Rod

5.5-7




5.5 SEPARATION

B1550-B1750-B2150-8155QHST-B1 7S0HST-B2130HST WSM, 603540

Fuel Pipe

1. Close the filter cock.

2. Disconnect the fuel pipe (3) between the fuel pump (4) and
the fuel filter (2) at the fuel filter side.

3. Take off the air cleaner holder from its ¢cleaner,

4. Remove the filter mounting screws (1}, and remove the fuei
filter from the engine.

{1} Screw {4) FuelPump
{2) Fuel Fiiter {5} InletPipe
{3) Fuel Pipe

Suction Pipe 1, Delivery Pipe and Shutter Plate

1. Disconnect the suction pipe 1 {2} from the hydraulic pump
{3).

2. Remove the delivery pipe joint nut {1).

3. Disconnect the delivery pipe joint nut for power steering
from the hydraulic block type outlet,

{1} Delivery Pipe Joint Nut {3) Hydraulic Pump
(2) SuctionPipe !

Steering Wheel

1. Remove the steering wheel cap.

2. Remove the steering wheel mounting nut {1}, and remove
the wheel with a steering wheel puller (Code No: 07916-
5103Q).

. 41 21058 .8 N-m
Steering wheel 421060 kghm

Tightening torque mounting nut IR

{1} Steering Wheel Mounting Nut

Meter Panel

1. Remove the panel board screws {1) and disconnect the
couplers and hour-meter cable from the body. And remove
the panel board (2).

2. Disconnect the wiring harness from the timer relay,
regulatar, main switch, hazard switch and hazard unit.

3. Remove the meter panel mounting screws (3), and remove
the meter panel (4).

{1) Panel8ocard Screws {3) Meter Panel Screws
{2) PanelBoard {4) Meter Panel
Fuel Tank

1. Disconnect the wiring for the fuel unit (1} and wiring band
(7).

2. Remove the fuel tank support mounting screws (3), and
remove the fuel tank {5).

3. Remove the fuel tank frame support (6) and dust covers.

{1} FuelUnit {5) Fuel Tank
(2) Fuel Tank Support (&} Fuel Tank Frame Support
(3) Screws (7} Wiring Band

{4) Fuel Pipes

5.5-8



B1550-B1750-B2150-B1550HST-B1750HST B2150HST

WSM, 10221 5.5 SEPARATION

03199216

Separating Engine

1. Remove the mounting screws, and separate the engine from
the clutch housing.

{When reassembling)

® Be sure to replace the gasket on the clutch housing with a
new one.

. i ] 23540 27.5N-m
Tightening torque Engine mounting screw 24to2 8kgfm
17410 20.2 {t-lbs

Go to the Section [8] in 5.5-12 for B1550HST-B1750HS5T.

[B1550.B1750]

[4] SEPARATING CLUTCH HOUSING FROM TRANSMISSION

x

[GEAR TRANSMISSION TYPE]

Steering Assembly

1. Remove the accelerator control rods {1}, for the foot
accelerator control and speed change lever.

2. Remove the bonnet rear support in front of the steering
assembly.

3. Disconnect the delivery pipe and return pipe for power
steering from its valve. {If powers steering equipped)

4. Remove the steering assembly (2) from the clutch housing.

anggmio | B

mounting nut 2B91tn 47 7 ft-lhs
Tightening tarque

1771034 3N m
Slotted nut 1.8to 3.5 kgf-m
13.0te 25.3 H-bs

Seat, Tires, Fenders and Covers

1. Remove the seat (3} and wiring from the tail and hazard
lights.

. Remove the left and right tires.

. Remove the left and right covers {5}, (2} and main shift guide
(6).

4. Remove the right fender (1) with the lever guide (7).

5. Remove the left fender (4) with fender stay and battery

bracket.

W~

166,710 191 .2 N-in
Tightening torque Re(air W?eel hub cotter 2 17.0t0 19 5 kgf-m
andnut 123.0t0 1410 fi Ibs
{1} Fender {RH) {5} Cover{LH}
{2} Cover (RH} {6) Main Shift Guide
{3} Seat {7) Position Control Lever Guide
{4} Fender (LH)
Steps

1. Remove the cotter pins from both sides of step bracket under
the steps.
2. Remove the left and right steps (1), (2}.

(1 Step(LH) {2} Step{RH)

5.5-9




5.5 SEPARATION B1550-81750-B2150-B1550HST-B1750HST-B2150H5T WS, 60354-0

intet Pipe, Delivery Pipe and Rods

1. Remove the pipe clamp (3}, and remove the inlet pipe (4) and
delivery pipe {5).

2. Remove the left and right brake rods (2)..

3. Remove the differential lock rod (1).

{When reassembling)
& Use care not to damage the Q-rings on the inlet pipe.

{1} DifferentialLock Rod {4) Inlet Pipe
{2} Brake Rod {5) Delivery Pipe
(3) PipeClamp

Separating Clutch Housing

1. Remove the ciutch housing mounting nuts, and separate the
clutch housing.

. 41.2t058.8N-m
Tightening torque g::tc:ti#‘rr‘ousmtg 4210 6.0 kgf-m
uating nu 30.410 43.4 ft-lbs

L
F319P029

[5] SEPARATING HYDRAULIC CYLINDER FROM DIFFERENTIAL
[GEAR TRANSMISSION TYPE]
' . @ Control Valve

1. Remove the control valve (2) with the feedback rod {1).
(4AWD type)

{When reassembling}
® Use care not to damage the O-rings on the control valve.

. 16.7t0 21.6 N-m
Tightening torque | Sontrofvalvemounting | 37103 7 kgf-m
12.3t0 15.9 fr-lbs
{1} Feadback Rod (2} Control Valve

Cylinder Cap Stay and Top Link Bracket

1. Remove the ¢ylinder cap stay (2).
2. Remove the top link bracket (1).

20610 29.4 N-m
M10 2.1t03.0 kgfm

. ) Cylinder cap 15.210 21.7 ft-lbs
Tightening torque stay mounting
screw 60810 106.9N'm

M12 6.210 10.9 kgf-m
44.8to 78.8 1-lbs

39.2t064.7N-m

b3‘!9¥’031 ...... ] Iy : ; Top link bracket
; . . Tightening torque - 10to6.6kgf-m
8 ¢ mounting scraw 2891047 7 febs
{1) TopLlink Bracket {2) Cylinder Cap Stay
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B1550-B1750-B2150-B1550HST-B1750HSTB82150HST WSM, 60354-0 5.9 SEPARATION

0319P032 e

Hydraulic Cylinder

1. Remove the hydraulic cylinder mounting screws, and
separate the hydraulic cylinder.

{When reassembling)
& Besure to replace the gasket with a new one.

20.6t029.4N-m

: . Hydrautic cylinder
Tightening torque ’ 2.1t03.0kgim
mounting screw 15216 21.7 ftdbs

[6] SEPARATING TRANSMISSION CASE FROM DIFFERENTIAL GEAR CASE

0319P034

AN

0319P035

[GEAR TRANSMISSION TYPE]

Propelier Shaft and Drive Shaft

1. Remove the propeller shaft (3) from the 1st shaft {2).
2. Remove the drive shaft (4) from the reverse shaft (1). (4WD
type only)

{(When reassembling)
e After inserting the spring pin to the 1st shaft and drive shaft,
lock the spring pin with a wire.

{1) Reverse Shaft (3) Propeller Shaft
{2} 1stShaft {4) Drive Shaft
Front Case Cover

1. Set the main speed change lever in neutral position, and
remove the front case cover (1).

{(wWhen reassembling)
e Apply liquid gasket (Three Bond 1102 or equivalent) to the
both sides of new gasket.

{1) Front Case Cover

Separating Transmission Case

1. Remove the bolt (1).

2. Remove the fork shaft lock screw (2).

3. Remove the transmission case mounting nuts, and separate
the transmission case,

{When reassembling)
e Apply liquid gasket (Three Bond 1102 or equivalent} to the
both sides of new gasket.

P 392 to64.7 N-m
Tightening torque Hgﬂ;r{:::‘ﬂg:{:ase 40t06.6 kgf-m
g 28.9t0 47.7 ft-lbs
{1} Bolt {2) Fork Shaft Lock Screw

5.5-11



5.5 SEPARATION

B81550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 10221

[7] SEPARATING AXLE CASE FROM DIFFERENTIAL

Q313037

[B1550HST-B1750HST]
[8] SEPARATING CLUTCH HOUS!

0219P222 ..

03197k

[GEAR TRANSMISSION TYPE]

Separating Rear Axle Case

1. Remove the rear axle case mounting screws, and separate
the rear axle case.

{When reassembling)
¢ Be sure to replace the gasket with a new one.

392to64.7N'm
M10 4.0t06.6kgfm

Rear axle case 28910 47.7 ft-lhs

Tightening torque mounting
screw 60810 106.9N-m
M1z 5.210 109 kgf-m

44 816 78.8 Tt-lbs

NG FROM TRANSMISSION [HST TYPE]

Steering Assembly

1. Remove the slotted nut, and disconnect the drag fink with a
tie rod end lifter.

2. Remove the bonnet rear support in front of the steering
assemnbly.

3. Disconnect the delivery pipe and return pipe for power
steering from its valve. (If power steering equipped.)

4. Remove the steering gear bex mounting nuts (2} and remove
the steering assembly (1) from the clutch housing.

: 392t 64.7 N-m
Steering gear box 401066 kgl-m

mounting nut 2894047 7 f1-lhs
Tightening torque

17. 710343 MM
Slotted nut 1.8to3 5kgfm
1301025 3 ftelbs

{1) Steering Assembly {2} Nut

Seat, Tires, Fenders and Covers

. Remove the seat (1}.

. Remove the left and right tires.

. Remove the wiring (5).

. Remove the left and right covers (2) (3).

. Remove the right fender (4) with the position control lever
guide.

. Remove the left fender with the fender stay and battery
bracket (6).

U8 -

on

166.7 tn 191.2 N-m
Rear wheel hub cotter 2 17.010 195 kgi-m

Tightening torque and nut 123.0t0 141.6 ft-1bs

{1} Seat {4y Fender{RH)
{2) Cower (RH) (5} Wiring
{3} Cover{LH} {6} BatteryBracket
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0319P228

0319p227

B

D3NeRZIE

0319220

Steps

1. Remove the cotter pins from both sides of step bracket under
the steps.

2. Remove the left and right steps (1), (2).

{1} Step{LH) {2) Step{RH)

Inlet Pipe, Delivery Pipe, Qil Filter and Rods

1. Remove the pipe clamp (6), and remove the inlet pipe (4) and
delivery pipe (5).

2. Remove the oil filter (1).

2. Remove the left and right brake rods (3).

4..Remove the differential lock rod (2).

5. Remove the cotter pin (7), and remove the rod (8).

(When reassembling)

¢ Use care not to damage the O-rings on the inlet pipe.

e |f loosen the turnbackle during disassembly, adjust the
iength of brake rod. (See page 5.G-12)

(1) il Filter {5) DeliveryPipe
{2) Differential Lock Rod {6) Pipe Clamp
{3) Brake Rod {7) CotterPin
{4) InletPipe {8) Rod

Filter Joint, Eye Joint Bolt and Spring Tension Adjusting Bolt

1. Remove the filter joint (1), the eye joint boit (2) and the
hydraulic pipe.

2. Remove the lock nut (4), nut (5) and remove the spring and
spring tension adjusting bolt (3).

(1) Filter Joint (4) Lock Nut
{2} EyeJomtBolt (5 Nut
{3) Spring Tension Adjusting Bolt

Hydraulic Pipe and Connecting Plate

1. Loosen the hose clamp (3) and remove the hydraulic pipe (2).
2. Remove the connecting plate (1).

{1} Connecting Plate {3} Clamp
{2} Hydraulic Pipe
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B1550-81750-B2150-B1550HST-B1750HST-B2150H5T WSM, 60354-0

03199230 !
{1} Reamer Boit

Separating Clutch Housing

1. Remove the clutch housing mounting nuts, and separate the
clutch housing.

{(When reassembling)
® Replace the reamer bolts (1) at their original positions.

41.2t0S58.8N-m
4§.2t0 6.0 kgftm
30.4t0 43.4 ft-lbs

Clutch housing

Tightening torgue mounting nut

[9] SEPARATING HYDROSTATIC TRANSMISSION [HST TYPE]

%

03199231 e o

{1y HST {4) PropellerShaft
{2} FrontWheel Drive Shaft {5) Drive Shaft
{3} 1stShait

Hydrostatic Transmission (HST)

1. Remove the propeller shaft {(4) from the 1st shaft (3).

2. Remaove the drive shaft {5) from the front wheel drive shaft
{2). (AWD type only)

3. Remove the H5T mounting screws, and remove the HST (1).

{(When reassembling)
e After inserting the spring pin to the 1st shaft and drive shaft,
lock the spring pin with a wire.

48.11t055.9 N-m
Tightening torque HST mounting screw 4.9105.7 kgf-m
35.41t0 41.7 fr-ibs

[10] SEPARATING HYDRAULIC CYLINDER FROM DIFFERENTIAL [HST TYPE]

0319P232
{1} Top Link Bracket {3} Control Vaive
{2) Feedback Rod

Control Valve and Top Link Bracket

1. Remove the control valve (3) with the feadback rod (2).
2. Remove the top iink bracket (1}).

{When reassembling)
& Use care not to damage the O-rings on the control valve.

16710 21.6 N-m
1.7t0 2.2 kgi-m
12310 15.9 ft-lbs

Control valve mounting

Tightening torque screw

Top fink bracket 39,2 0807 Mm

Tightening torque MOouUnting screw e ao kgl

Hydraulic Cylinder

1. Remove the hydraulic cylinder mounting screws, and
separate the hydraulic cylinder.

(When reassembling)
® Be sure to replace the gasket with a new one.

N 20610 29.4 N-m
. . Hydraulic cylinder 2
Tightening torque rounting screw %-51‘2"303201"‘?9;‘:"’&
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[11] SEPARATING TRANSMISSION CASE FROM DIFFERENTIAL GEAR CASE
[HST TYPE]

Front Case Cover

1. Set the main speed change lever in neutral position, and
remove the front case cover {1).

(When reassembling)
e Apply liquid gasket (Three Bond 1102 or equivalent) to the
both sides of new gasket.

{1} Front(Case Cover

3-1 GEEEE

Separating Transmission Case

1. Remove the bolt (1}.

2. Remove the fork shaft lock screw (2).

3. Remove the transmission case mounting nuts, and separate
the transmission case,

{When reassembling)
® Apply liguid gasket (Three Bond 1102 or equivalent} to the
both sides of new gasket.

' ) . 39.2to 64 .7 N‘m
- . . Transmission case
190235 P . Tightening torque ! 40t066kgfm
0319235 Pr 9 g mounting nut 28910 47.7 tt-lbs
{1) Bolt {2) Fork ShaftLock Screw

FROM DIFFERENTIAL [HST TYPE]

Separating Rear Axle Case

1. Remove the rear axle case mounting screws, and separate
the rear axie case.

(When reassembiing)
® Besure to replace the gasket with a new one.

39.2tob4.7 N-m

M10 40t06.6kgfm
Rear axle case 28910 47.7 ftibs
Tightening torque mounting
screw 60.8t0 169 N-m
M12 6.21t0 109 kgf-m

44,8 t0 78.8 ft-lbs
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5.5 SEPARATION 81550-81750-82150-B1550HST-B1750H5T-82150H5T WSM, 603540

DISASSEMBLING AND ASSEMBLING
[B2150-82150HST]
{1] DRAINING COOLING WATER AND OIL

Draining Cooling Water

1. Remove the drain plug (1) from the radiator to drain ¢ooling

walter.
3948
: B2150
Capaaty Coolant 4.1 US. gts.
B2150H5T 3.43 Imp. qts.
H NOTE

¢ Remove the radiator cap to drain cooling water completely.

{1} DrainFiug

Draining Transmission Qil
1. Remove the drain plug (1), {2) to drain transmission oil.

Lubricants
Place Model Capacity
Maker Brand (Standard}
kuesoTA | UDT hydrostatic
82150 187 transmissian fluid
Transmission | B2150HST 19 U.5.gts
15.8imp.qts Refer to the table of
Others “LUBLICANTS AND
FLUID™ in5.G-3
{1) Drain Plug {2} Drain Plug
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Draining Qil from Front Axle (4WD)

1. Remove the drain plug (1) to drain oil from the front axle
differential case.

2. Remove the drain plugs (2) to drain oil from the right and
left axile gear cases.

0354F123

-

0352P026.

Place Model Capacity Lubricants
. 1.54
Front axie diff. case 1.6U.5. qts.
1.3 1imp. gis. Gear oil
82150 SAE 80
B2150HST 058x2 or SAE 90
Front axle gear case 0.5.U5 qts.x 2
0.44 mp. qts. x 2
{1} DrainPlug {2} Drain Plug

[2] SEPARATING FRONT AXLE FROM ENGINE

Battery

1. Remove the battery cover, and disconnect the battery cables.
2. Remove the battery support (2}, and remove the battery.

M NOTE

e Disconnect the ground terminal cable (=) (1) first for
disconnection, and connect the positive terminal cable { +)
(3} first for reassembly.

{1} Ground Terminal Cable {3} Positive Terminal Cable
{2) Battery Support

Hood and Skirts

1. Open the hood (1) from the front and remove the B-shape
pins and hood link for keeping it open. And remove the
hood (1).

2. Remove the right and left skirts (2), {4) with auxiliary skirt
{LH). (After removing screws and sliding a little skirts
forward, remove them.)

3. Remove the front skirt (3) by removing screws.

4. Rernove both sides of dust cover (5) by remaoving screws.

{1} Hood {4) LeftSkirt
{2} RightSkirt {5) DustCover
{3} FrontSkirt

Radiator Hoses and Delivery Pipe

1. Loosen the clamps, and disconnect radiator hoses (1), (3)
from radiator.

2. Loosen the cdamps of delivery pipe {2) and radiator hose {4}
from oil cooler. {HST type)

{1} Radiator Hose {3} Radiator Hose
{2) Delivery Pipe {4} Radiator Hose
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5.5 SEPARATION

B1550-81750-B2150-B1550H5T-B1750HST-B2150HST WM, 60354-0

0339P019 -

Protector Pipe and Suction Pipe

1. Loosen the clamps and slide the protector pipe (2) backward.
2. Loosen the clamp (3) of suction pipe (1) from cil cooler.
{H.S.T.TYPE)

{1) Suction Pipe {3) Clamp
{2) Protector Pipe

Drag Link

1. Steer the frant wheels to the left.

2. Remove the slotted nut connecting the knuckle arm (3} and
drag link (1), and disconnect the drag link at the front end
with a tie rod end lifter (2) (Code No: 07909-39021}.

{When reassembling)

48.1to 55 9 N-m

Tightening torgue Front axie case 4910 5.7 kgf-m

mounting screw 35410 41.2 ft-lbs

{1} DragLink {3} Knuckle Arm
{2) Tie Rod End Lifter

Separating Front Axle

1. Remove the front axle frame mounting screw and separate
the front axie assembly from the engine.

{When reassembling}
¢ Correctly align the drive shaft and cross joint spline.

Front axle frame 3%1505575%?'":“

Tightening torque mounting scraw RESSE AT
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[3] SEPARATING ENGI

o
0354P005

63358023

NE FROM CLUTCH HOUSING

Muffler and Air Cleaner

1. Rgmove the air cleaner (2), air cleaner support (3) and iniet
pipe.
2. Remove the muffler (1).

{1} Muffler {3) AirCleaner Support
(2} AirCleaner

Starter and Wiring

1. Disconnect the wiring from the dynamo (3).

2. Disconnect the wiring from the oil switch (1).

3. Disconnect the wiring from the starter (2), and remove the
starter from the engine.

{1) OilSwitch (3) Dynama
{2) Starter

Rod, Cahle, Filter and Fuel Pipes

1. Disconnect the acceierator rod (5) from the accelerator jever.

2. Disconnect the engine stop rod (1) from the stop lever.

3. Disconnect the hour meter cable (6).

4, Close the filter cock.

5. Loosen the ciamps (3), (9) and (11},

6. Remove the mounting screws (4) and remove filter (8) with
fuel pipes(2),(7) and (10).

{1} Engine Stop Rod {7} FuelPipe

{2} Fue!Pipe (8} Filter

{3} Clamp (9) Clamp

{4) Screws {13} Pipe

{5y Accelerator Rod {11} Clamp

{6} Hour Meter Cable

Wiring and Pipe

1. Disconnect the wiring (3) for the glow plug {4).

2. Discannect wiring from the engine fuel cut off soienoid valve
and from the coolant temperature gauge.

3. Disconnect wiring (2).

4, Disconnect fuel pipe (1) for fuel injector.

{1) FuelPipe {3) Wiring
{2} wiring {4) GlowPlug
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5.5 SEPARATION B1550-B1750-B2150-B1550H5T-B1750HST-B2150HST WSM, 60354-0

Front Suction Pipe and Delivery Pipe

1. Disconnect the front suction pipe {4} and delivery pipe (6}
from hydraulic pump (5).

2. Loosen the bolt (1).

3. Remove the cover and its support (2}, (3).

(When reassembling)

Delivery pipe mounting gaégttoo?ﬁgf N

Tightening toraue | poit (i) 33 80 50.6 ft-tbs

{1} Bolt {4) FrontSuction Pipe
{2} Plate {5) Hydraulic Pump
{3} Plate (6) Delivery Pipe

Steering Wheel

1. Remove the steering wheel cap.

2. Loosen the steering wheel mounting nut (1} and puli the
wheel with a steering wheel puller (Code No: 07916-51090).

3. Remove the steering wheel mounting nut, and pull out the
steering wheel.

(When reassembling)

; 29.410 49.0 Nom

. , Steering wheel

Tightening torque : 30t05.0kgtm

s g mounting nut 21.71036.1 ft-lbs

{1} Steering Wheel Mounting Nut

Meter Panel

1. Remove the panel board screws (1) and disconnect the
couplers and hour-meter cable from the body. And remaove
the panel board (2).

2, Disconnect the wiring harness from the timer relay,
regulator, main switch, hazard switch and hazard unit.

3. Remove the meter panel mounting screws (3), and remove
the meter panel (4).

4. Remove dust covers,

{1} PanelBoard Screws {3) Meter Panel Screws
{2} PanelBoard {4) Meter Panel

Separating Engine

1. Remove the mounting screws and nuts, and separate the
engine from the clutch housing.

0353F01

{(When reassembling)

48.1t0 35.9N'm
M10 49t05.7 kgf-m

Engine 35.4t041.7 ftlbs
Tightening torque mounting
screw and nut 2351027 5N-m
M8 2.4t02.8kgf-m

17.4 16 20.2 ftibs

.
0319P025 i
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B1550.B1750-82150-B1550HST-B1750H5T-82150HST W5M

. 60354-0 5.5 SEPARATION

Go to the Section [7] in 5.5-26 for B2150HST.

[B2150]

[4] SEPARATING CLUTCH HOUSING FROM TRANSMISSION

[GEAR TRANSMISSION TYPE]

Steering Assembly with Pitman Arm and Step

L\

1. Remove four nuts (1) mounting the steering assembly (2}.
2. Remove the steering assembiy (2) with the pitrman arm.
3. Remove the right and left steps (3) with brake lock lever (4).

(When reassembling)

48 110 55.9 N-m

: : Steering assembly '
Tightening torque mounting screw and nut ‘31-59_;'23;;1 kng'ths

0339P209 §24

{1) Nuts {3} Step
{2) Steering Assembly {8) BrakebLock Lever

Brake Rod and Delivery Pipe

1. Unscrew joint bolts (1), (4) and remove pipes (3).

2. Remove the hydraulic block type outlet mounting screws (2).

3. Disconnect the brake rod (5) and spring (6) from the brake
pedal.

{(When reassembling)

033%P210

Hydraulic block type 178150221%%?"?

outlet mounting screw 13.0t0 152 ftbs

Tightening torgue
53910 B8.EN-m
Joint bolt 55t07.0 kgf-m

39.810 50.6 ft-lbs

{1) JointBolts {4} JointBolts
{2) Outlet Mounting 5crews {5} 8Brake Rod
{3) Pipes {8} Spring

Rear Suction Pipe, Oil Strainer and Differential Lock Rod

1. Disconnect the differential lock rod (3).
2. Remove the fuel pipe (2) and rear suction pipe (1) with oil
filter.

{1} Rear Suction Pipe {3) Differential Lock Rod
{2} FuelPipe
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5.5 SEPARATION

B1550-81750-62150-B1550H5T-B1750HST-B2150H5T W5M, 68354-)

0339P212 5

Separating Clutch Housing

1. Remove the clutch housing mounting screws, right stay bolt
and nuts, and separate the clutch housing from transmission.

(When reassembling}
® Replace the reamer screws {1} at their original positions.

Tightening torque Clutch housing ;};‘i;%gzofg?;_nm

mounting screw 57.1to 66.5 ft-lbs

CO23F001

{1} Reamer Screws

[5] SEPARATING TRANSMISSION CASE FROM DIFFERENTIAL GEAR CASE

[GEAR TRANSMISSION TYPE]

0302F102

Q339P214

Propeller Shaft and Drive Shaft

1. Tap out the spring pin (1) and pull out the propeller shaft
(for PTQ).

2. Remove the propeller shaft (outer shaft for traveling} (2}
from the 1st shaft.

. Remove the internat snap ring and coupling ball cuter and
tap out the spring pin.

. Remove the fiange.

. Tap out the spring pin and remove the drive shaft from the
front drive shaft. '

LU IF R

{When reassembling)
& When inserting spring pins, face their splits in the direction
at a right angle 1o the shaft as shown in the figure.

(1) Spring Pin {2) Propeller Shaft

Seat, Tires

1. Remove the seat {1).
2. Remove the right tire {2) and left tire.
3. Disconnect the wire for the hazard light.

{When reassembling)

- 196 o 294 H-m
. - Rear wheel mounting
Tightening torque 2010 30 kgf-m
9 screw and nut 145 to 168 ft-lbs
{1} Seat {2) Tire
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oyies I

Seat Adjuster and Fuel Tank

1. Remove the seat adjuster {(2).

2. Remove the unit cover (1}.

3. Disconnect the wiring (3) from the fuel unit.

4 Remove the fuel tank mounting screws {5), and remove the
fuel tank (4).

{1) Unit Cover {4) Fuel Tank
(2) SeatAdjuster {5) Screws
{3) Wiring

Fenders

1. Remove the wiring (3), (5).

2. Remove the left fender mounting screws, and remove the
fender (2) with battery bracket {4), fender stay (1} and
change cover.

3. Remove the right fender mounting screws and remove the
fender (7).

{1} Fender Stay (5) Wiring

(2) FenderLH (6) Change CoverLH
(3) Wiring {7) FenderRH

{4) BatteryBracket (8) Change CoverRH
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5.5 SEPARATION

B1550-B1750-B2150-B1550HST-B1750H5T-B2150H5T WSM, 603540

Separating Transmission Case

0339pP216

1. Remove two right links and one left §ink for 4WD.

2. Remove the transmission case mounting screws and nuts,
while tapping the front drive shaft with a soft hammer.
Separate the transmission case.

{(When reassembling)

Tightening torque

Transmission case
mounting screw and nut

34310392 N-m
3I5tod40kgf-m
25310 28.9 ft-ibs

(Reference}

® When assembling the range selector rod, adjust the length £1

and £2 of the rod.

Length #1 of range selector rod

148 mm, 5.83 in.

Length £z of range selector rod

81 mm,3.1%in.

[6] SEPARATING AXLE CASE AND HYDRAULIC CYLINDER FROM

0339P050
{1} PTO Master shield
{2) Hitch
{3y Screws

{8) Screws
{5) SidePlate

03399217
{1) MidPTO Assembly

DIFFERENTIAL GEAR CASE [GEAR TRANSMISSION TYPE]

Side Plates and RHitch

1. Remove the PTO master shield (1).

2. Remove the side plates {(5) and hitch (2).

{(When reassembling)

Side plate mounting
screw (3)

73. 5t 785Nm
7.5tc 8.0 kgf-m
54.31057.8 ft-lbs

Tightening torque

Side plate mounting
screw (4}

77510 90.2 N-m
791t09.2kgfm
57.21t0 66.5 ft-1bs

Hitch mounting nut

73.5t078.5N-m
75t08.0 kgfm
54.3t0 57 .8 fi-lbs

Mid PTQ

1. Remove the drive case mounting screws, and remove the mid

PTO assembly (1).

{When reassembling)

Tightening tarque

Drive case mounting
SETEW

48110559 N'm
49105.7 kgfm
35410 41.7 ft-lbs
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5.5 SEPARATION

0339P218
{1} Holder

v
0339054

{1) Toplink Bracket
{2) Screw

(3} Hydraulic Cylinder

Axle Case

1. Remove the axle case mounting screw and nuts, and separate
the axie case from the differential gear case.

34.3t0392N-m
M10 35to40kgfm
Axle case 25.31028.9 ftbs
mounting

scraw and nut

Tightening torque

735107835 N'm
M12 75t0B.0kgfm
54.2 10 57.9 ft-ibs

Control Valve

1. Disconnect the holder (1) from the lift arm RH..

2. Remove the controf valve mounting screws, and separate the
control valve (2) from the hydraulic cylinder.

{(When reassembling)
# Use care not damage the O-ring.

Control valve mounting %_3‘1'3;;0’2?87%??

Tighteningtoraue 1 screw 17,610 20.2 fi-lbs

Hydraulic Cylinder

1. Remove the top link bracket (1}, and remove the cylinder
mounting screws (2).

2. Remove the hydraulic cylinder mounting screws and nuts,
and separate the hydraulic cylinder (3} from the differential
gear case.

(When reassembling}
& When reassembling the hydraulic cylinder, use care not to
allow the hydraulic piston rod to falt from the cylinder.

34.31039.2N'm
3.5to 4.0 kgf-m
25310 28.9 ftlbs

Hydraulic cylinder
mounting screw and nut

Tightening torque
48.1to 55.9 N-m
491t05.7kgfm
35.4to0 1.2 ft-lbs

Toplink bracket
mounting screw
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[B2150HST]

[7] SEPARATING CLUTCH HOUSING FROM TRANSMISSION [HST TYPE]
i Speed Set Device

1. Remove the speed set device cover (1).

2. Remove the spring lock pin from the rod (3) and remove the
cotter pins from the speed retease rod (5) and cievis pin (B).

3. Remove the nuts (2) and screws (4).

4. Move the speed set device assembly {7) to the direction of
the arrow and remove it.

{1} Speed SetDevice Cover {4) Bracket
{2} Screws {5) Speed Contral Pedal
{3} Nut

BOAIPRRZ

Pipes [Power Steering Type]

1. Remove four joint bolts (2), {3) and eight copper gaskets to
remove the hydraulic pipes (1}.

B NOTE

e To avoid entering dust, screw the joint bolt (3) into the
hydraulic block type outlet (8).

{When reassembling)

o _ 39.2t0 44 1 Nrm
0339030 = ] % Tightening torque Joint bolt 40to 45 kgf-m

29010326 ft-bs

(1) Pipe {3) laint Bolt
(2) Joint Bolt {4} Hydraulic Block Type Outlet
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Steering Assembly with Pitman Arm

1. Remove four nuts (1) mounting the steering assembly (2}.
2. Remove the steering assembly (2} with the pitman arm.

{When reassembling)

0339P033 |

; 48.1t0559N-m
Tightening torque E;ﬁﬁ;‘;% aﬁs{nbly 4910 5.7 kgi-m
8 35.4t041.2 fr-ibs
{1} Nuts {2} Steering Assembly
Step

1. Remove the damper bracket mounting screws (2).

2. Remove the cotter pin (4).

3. Remove the right step (1) with parking brake rod (3).
4. Remove the left step.

{1) RightStep {3} Parking Brake Rod
{2) Screws {4} Cotter Pin

Brake Rod and Delivery Pipe

1. Loosen the hydraulic block type outiet mounting screws (5).

2. Remove the joint bolts {1) (2).

3. Disconnect the brake rod (4) and spring (3) from the brake
pedal.

{When reassembling)

Hydraulic block 17.710 20.6 N'm
type outlet 18to2.1kgtm
mounting screw 13.0to 15.2 ft-lbs
Tightening torque
53.9t06B.6 N-m
Joint bolt 55to 7.0 kgfm
39810 50.6 ft-lbs
{1} Joint Boit {Jong) {4) PBrake Rod
{(2) Joint Bolt (short} {5) Scraws
{3) Spring

Rear Suction Pipe, Qil Strainer and Differential Lock Rod

1. Disconnect the differential lock rod (1) from rear axle case.
2. Remove the oil strainer (2) to disconnect the rear suction

pipe (3} from transmission case.

{1) Differential Lock Rod {3} Rear Suction Pipe
(2) OilStrainer
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B1550-B1750-B2150-B1550HST-B1750HST-B2150H5T WSM, 60354-0

0339P037

o

COZ3FOM

Rod
1. Remove the spring lock pin (2) and remove the rod (1).

2. Remove the spring lock pin (3), and discannect the speed
control rod (S) from the rad guide (4).

{1} Rod {4) Rod Guide
{2) Spring Lock Pin (5} Speed Control Rod
(3) Spring Lock Pin

Joint Bolt

1. Remove the rubber cover,

2. Remove the joint boit (1) connecting the suction pipe and
HST.

3. Remove the suction pipe.

{When reassembling)

539to6B.EN-m
Tightening torque Joint baolt 5.510 7.0 kgf-m
398 to 50 .6 ft-ibs

{1) Joint Bolt

Separating Clutch Housing

1. Remove the clutch housing mounting screws and nuts, and
separate the dutch housing from transmission.

{When reassembling)
® Replace the reamer screws (1} at their original positions.

; 77,510 9%0.2 N'm
. . Clutch housing .
Tightening tarque mounting scréw ;?;?:ézsksg;tt?bs

{1} Reamer Screws
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[8] SEPARATING TRANSMISSION CASE FROM DIFFERENTIAL GEAR CASE
[HST TYPE]

Propeller Shaft and Drive Shaft

1. Remove the propelier shaft (1) from the 1st shaft.
2. Remove the drive shaft (2) from the front drive shaft.

(When reassembling)
® When inserting spring pins, face their splits in the direction
at a right angle to the shaft as shown in the figure.

{1} Propeller Shaft {2) DriveShaft

0339P038

Spring Pin
1 /

~
| o

|

0L 5

| S —

0302F102

Hydrostatic Transmission (HST)

1. Remove the hydrostatic transmission mounting screws, and
remove the hydrostatic transmission.

Hydrostatic 48110559 N-m
Tightening torque transmission 4.9105.7 kgf'm
mounting screw 35.4t0 41.2 fr-ibs

{1) Hydrostatic Transmission

Seat and Tires

1. Remove the seat {1).
2. Remove the right tire and left tire (2).

{When reassembiing}

. 19610 294 N-m
Tightening torque Rear Wh%el mtountmg 20to 30 kgfm
screwana nu 145 to 166 ft-Ibs
{1} Seat {2) Tire

033%P040

5.5-29



5.9 SEPARATION

B1550-81750-B2150-B1550H5T-B1750HST-B2 150HST WS, 60354-0

0339P043

0339P045

Seat Adjuster and Fuel Tank

1. Remove the seat adjuster (2).

2. Remaove the unit cover {1).

3. Disconnect the wiring (3) from the fuel unit.

4. Remove the fuel tank mounting screws (5), and remove the
fuel tank (4),

(1) UnitCover
{2) SeatAdjuster
{3} Wiring

{4) Fuel Tank
{9) Screws

Fenders

1. Remove the wiring {3), (5).

2. Remove the left fender mounting screws, and remove the
fender (2) with battery bracket (4), fender stay (1) and
change cover {6).

3. Remove the right fender mounting screws and remove the
fender (7) with change cover (8).

{1) Fender Stay {5) Wiring

{2) FenderLH {6) Change Cover LH
{3) Wiring {7) FenderRH

{4) Battery Bracket {8) Change Cover RH

Oil Filter and Linkage

1. Remove the joint bolts {1) {4) to remove the oil filter {3) and

pipe (2), (5).
2. Disconnect the linkage (6) from the differentiai case.

{When reassembling)

E39toBE8ENmM
Tightening torque Joint bolt 55ta7.0kgfm
39.8 t0 50.6 fr-lbs

(1} lointBolt (4} Joint Bolt
{2) Charge Pipe {5) Charge Pipe
{3) Oil Filter {6} Front Drive Linkage
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0339P049

Delivery Pipe and Return Pipe

1. Remove the joint bolt (1) to remove the delivery pipe (2).

2. Remove the joint bolt (3) to remove the return pipe (6).

3. Remove the cotter pins (4), {5) to separate the transmission
case from the differential case.

(When reassembling)

53910 68.6N'm
Tightening torque loint bolt 55t07.0kaf'm
39.81050.6 ft-lbs

{1} Joint Boit {4} CotterPin
{2} Delivery Pipe {S} CotterPin
{3} Joint Bolt {6} Return Pipe

Separating Transmission Case

1. Remove the joint from the 1st shaft.
2. Remove the transmission case mounting screws and nuts.

While tapping the front drive shaft with a soft hammer,
separate the transmission case.

{When reassembling)

Transmission case g‘qsiot%aogk‘;fmr:}“

Tightening torque mounting screw and nut 253t 28.9 ft-Ibs

{Reference)
®& When assembling the range selector rod, adjust the length 1
and £z of the rod.

Length &1 of range setector rod 148 mm, 583 in.

Length 2 of range selector rod 81 mm,3.19in.
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[9] SEPARATING AXLE CASE AND HYDRAULIC CYLINDER FROM

0339P050 = BNy T
{1} PTO Master Shield {4} Screws
{2} Hitch {5} Side Plate
{3} Screws

Q339P051

{1) Mid PTO Assembly

PRl

0339P052

0339rP052

DIFFERENTIAL GEAR CASE [HSTTYPE]

Side Plates and Hitch

1. Remove the PTO master shield {1).
2. Remove theside plates (5} and hitch (2).

{(When reassembling)

Side plate mounting ;_35'!1;%?03{(59?,;"

screw (3) 54310 57.8 ft-Ibs

Side plate mounting ;Téié%gzokzg?!:

Tightening torque
screw (4) 57.2t0 665 ft-lbs

73.5t07B5N-m
75t08.0kgfm

Hitch mounting screw
54 3to057.8 ft-lbs

Mid PTO

1. Remove the drive case mounting screws, and remove the mid
PTO assembly {1).

{When reassembling)

[ .
Drive case mounting 339 l;cnss?-k?:;?jnT

Tightening torque ;
screw 35.4ta41.2 ft-lbs

Axle Case

1. Remove the axle case mounting screw and nuts, and separate
the axle case from the differential gear case.

{When reassembiing)

343t0392Nm
M10 35ted 0kgftm

Axle case 25.310 28.9 ft-ibs
Tightening torque mounting screw
and nut 73510 785N -m

M12 | 7.5t08.0kgfm
54.21057.9 ft-ibs

Control Valve

1. Disconnect the holder (1} from the lift arm RH.
2. Remove the control valve mounting screws, and separate the

control valve (2) from the hydraulic cylinder.

{When reassembling)
¢ Use care not damage the O-ring.

23510 27.5Nm
Tightening torgue Joint bolt 2.4.t0 2.8 kgf-m
17.4.t0 202 ft-lbs
(1) Holder {2} Control Valve
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5.5 SEPARATION

0339P054

{1) TopLink Bracket
{2) Screw

{3) Hydraulic Cylinder

Hydraulic Cylinder

1. Remove the top link bracket (1), and remove the cylinder

mounting screw (2).

2. Remove the hydraulic cylinder mounting screws and nuts,
and separate the hydraulic cylinder (3) from the differential

gear case.

{(When reassembling}

¢ When reassembling the hydraulic cylinder, use care not to

allow the hydraulic piston rod to fall from the ¢ylinder.

Tightening torque

Hydraulic cylinder
mounting s¢rew and nut

34.3t039.2N'm
35t04.0kgfm
25310289 ftbs

Top link bracket
mounting screvw

48.1t0 559 N'm
4.91t05.7 kgtm
35.4t041.2 ft-lbs
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B1550-81750-B2150-B1550H5T-B1750HST-B2150H5T WSM, 10221 5.1 ENGINE
TROUBLESHOOTING
Symptom Probable Cause Solution Reference
Paye
Engine Does Not e No fuel Replenish fuel _—
Start ®8 Ajrtn the fuel system Vent air 5.G-20, 21
® Water in the fuel system Replace fuel and —
Repair or Replace
tuel system
® Fuel pipe clogged Clean —_
¢ fFuel filter clogged Clean or Replace 5.G-9
® Excessive high viscosity of fuel or engine | Use the specified $.G-3,20
oil at low temperature fuel or engine oil
® Fuel withlow cetane number Use the specified 5.G-20
fuel
¢ Fuel leak due to loose injection pipe Tighten nut $.1-14
retaining nut
® Incorrectinjection timing Adjust S.1-46
¢ Fuel camshaft worn Repiace $.1-21
¢ injection nozzle clogged Clean 5.1-49
® injection pump malfunctioning Repair or Replace 5.1-47
® Fuel lift pump malfunctioning Repair or Replace S 1-t7
® Seizure of crankshaft, camshaft, piston, Repair or Replace —_—
cylinder tiner or bearing
® Compression teak from cylinder Check compression | %.1-12
pressure
® Improper valve seat alignment, valve Repair or Replace 5.1-16,29,30,32
spring broken, valve seized
® Improper valve timing Correct or Replace $.1-20
timing gear
® Piston ring and liner worn Replace $.1-36,40.41
® Excessive valve ¢learance Adjust S.1-13
{Starter Does Naot # Battery discharged Charge S.G-17, 21
Run]) ¢ Starter malfunctioning Repair or Replace $.9-10, 15
® Starter switch malfunctioning Repair or Replace 5.9-7
® Wiring disconnected Connect M9.2, 4
® Safety switch malfunctioning Replace 5.2-5,5.9-9
Engine Revolutionts | @ Fuel filter clogged or dirt Clean or Replace 5.G-9
Not Smooth & Air cleaner clogged Clean or Replace 5.G-9, 10
® Fuel leak due to foose injection pipe Tighten nut $.1-14
retaining nut
¢ (njection pump malfunctioning Repair or Replace S.1-47
® Incorrect nozzle opening pressure Adjust 5.1-48
® Injection nozzle stuck or clogged Repair or Replace S 1-49
® Fuel over flow pipe clogged Clean —_
& Governor malfunctioning Repair —
Either White or Blue { ® Excessive engine oil Reduce to the 5.G-3,6
Exhaust Gasls specified {evel
Observed ® Piston ring and liner worn or stuck Repair or Replace 5.1-36
® |ncorrectinjection timing Adjust 5.1-46
¢ Deficient compression Check compression { 5.1-12
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Sympton Probable Cause Sofution Reference
Page
Either Black or Dark { ® Overioad Lessen the load —
Gray Exhaust Gasls | ® Low grade fuel used Use the specified 5.G-20
Observed fuel
® Fuel filter clogged Clean or Replace S.G-9
8 Air cleaner clogged Clean or Replace $.G-9,10
Peticient Qutput ¢ Incorrect injection timing Adjust S.1-46
¢ Engine’s moving parts seem to be seizing Repair or Replace —
¢ Uneven fuel injection Repair or Repiace S.1-48
injection pump
* Deficient nozzle injection Repair or Replace 5.1-49
nozzle
® Compression feak Check compression | 5.1-12
pressure
Excessive Lubricant | ® Piston ring's gap facing the same direction Shift ring gap 5.1-23
Oil Consumption direction
& Oil ring worn or stuck Replace 5.1-36
® Piston ring groove worn Replace piston $.1-37
¢ Valve stern and guide worn Replace 5.1-30
¢ Crankshaft bearing, and crank pin bearing Replace 5.1-37
worn
Fuel Mixed into ® Injection pump's plunger worn Replace pump 5.1-47
Lubricant 0il aelement or pump
¢ Fuel lift pump broken Replace S 1-17
Water Mixed into * Head gasket defective Replace 5.1-16
Lubricant Of ® Cylinder block or cylinder head flawed Replace or Repair S.1-28, 29
Low Qil Pressure e Engine oil insufficient Replenish 5.G-6
® (il strainer clogged Clean 5.1-21
e Qil filter cartridge clogged Replace 5.G-6, 14
¢ Relief valve stuck with dirt Clean —_
¢ Relief valve spring weaken or broken Replace e
® Excessive oit clearance of crankshaft bearing | Replace S.1-37
® Excessive oil clearance of crank pin bearing Replace 5.1-38
® Excessive oil clearance of rocker arm Replace 5.1-32
» Oil passage clogged Clean —_
¢ Different type of oil tse the specified 5.G-3
type of ail -_—
¢ Qil pump defective Repair or Replace 5.1-43
High Qil Pressure ¢ Different type of oil Use the specified 5.G-3
type of oil
¢ Relief valve defective Replace —




B1550-81750-82150 B1550HST-B1750HST-B2150HST WSM, 60354-0 5.1 ENGINE
Symptom Probable Cause Solution Reference
Page

Engine Overheated | ® Engine oil insufficient Replenish 5.G-6

® Fan belt broken or tensioned improperty Replace or Adjust S.1-44

e Cooling water insufficient Replenish 5.G-17

® Radiator net and radiator fin clogged with Clean 5.G-18,19

dust

¢ Inside of radiator corroded Clean or Replace $.G-18

® Cooling water flow route corroded Clean or Replace $.G-18

® Radiator cap defective Replace S.1-44

® Radiator hose damaged Replace 5.G-14

¢ Thermostat defective Replace S.1-44

& Water pump defective Replace 5.1-45

o Mechanical seal defective Replace 5.1-45

® Overioad runnping Loosen the load —_—

¢ Head gasket defective Replace 5.1-16

® incorrectinjection timing Adjust 5.1-46

¢ Unsuitable fuel used Use the specified 5.G-20

fuel

Battery Quickly o Battery fluid insufficient Replenish distilled 5.G-13
Discharge water and Charge

8 Fanbeltslips Adjust belt tension | 5.1-44

or Replace

& Wiring disconnected Connect M.9-2,4

® Regulator defective Replace $.9-22

¢ ACdynamo defective Replace $.9-22

¢ Battery defective Replace $95,6
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SERVICING SPECIFICATIONS

[1] ENGINE BODY
CYLINDER HEAD

item

Factary Specification

Allowable Limit

Cylinder Head Surface

Flatness

0.05 mm
0.0019in.

Top Clearance

Cylinder Head Gasket Shim

Thickness

0.6t00.8mm
0.0237t00.0315in.

0.2mm
0.0079in.

Cylinder Head Gasket

Thickness

Free
1.15t0 1.30 mm
0.0453t00.0512in.

Tightened
1.05t0 1.15mm
0.0413100.0453 in.

Compression Pressure

3.09 MPa
31.5 kgffcm?
448 psi

2.32 MPa
23.7 kgfiems?
337 psi

VALVES

Valve Clearance {Cold)

Thickness

D850-58,
D950-58

0.145t0 0.185 mm
0.0057 to 0.0073 in.

V1200-58

0.1451t0 0.185 mm
0.0057 10 0.0073 in.

Valve Seat

Width

Angte

IN. 2,12 mm
0.0835in.

EX.2.12 mm
0.0835in.
IN.0.785 rad.
45°
EX.0.785rad.
45°

Valve Face

Angle

IN. 0.794 rad.
45.5°
EX.0.794 rad.
45.5°

Valve Recessing

0.9to1.1mm
0.036t00.043 in.

1.3mm
0.05tin.

Valve Stem to Valve Guide

Valve Stem

Valve Guide

Clearance

Q.D.

1.D.

0.0351t0 0.065 mm
0.0014t0 0.0025in.

6.960t06.975mm
0.2741t0 0.2746 in.

7.0101t07.025mm
0.2760t00.2765 in.

0.1mm
0.0039 in.
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5.1 ENGIME

VALVE TIMING
ftem Factory Specification Allowable Limit
Inlet Valve 0.35rad,, 20°
Open before T.D.C,
0.79rad., 45°
Close after B.D.C.
Exhaust Valve 0.87 rad., 50°
Open before B.D.C. '
0.26rad., 15°
Close after T.D.C.
VALVE SPRING
Free Length 35.1t035.6 mm 34.8mm
1.382101.401in, 1.370in.
Setting Load / Setting Length 73.5N/31.0 mm 62.8N/31.0mm
7.5kgf/31.0mm 6.4 kgf/31.0mm
16.5tbs/1.22in. 14.1 1bs/1.22in.
Tilt 1.3mm
0.051in.
ROCKER ARM
Rocker Arm Shaft to Rocker Arm Clearance 0.016 t6 0.068 mm 0.12mm
0.0007 t0 0.0026 in. 0.0047 in.
Rocker Arm Shaft 0.D. 10.973 to0 10.984 mm
0.4321t00.4324 in.
Rocker Arm 1.D. 11.000 to 11.041 mm
0.4331100.4347 in. -
TAPPET
Tappet to Guide Clearance 102010 0.062 mm 0.10 mm
0.0008 to 0.0024 in. 0.0039%in.
Tappet 0.D. 19.959 10 19.980 mm
(.7858 t0 0.7866 in.
Tappet Guide [.D. 20.000t0 20.021 mm

0.7874100.7882 in.
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CAMSHAFT
Item Factory Specification Allowable Limit
Camshaft Side Clearance 0.07 t0 0.22 mm 0.3 mm
0.0028t0 0.0087 in. 0.01181in,
Camshaft Alignment 0.08 mm
0.0031in.
Cam Height {IN., £X.) 26.88 mm 26.83 mm
1.0583in. 1.0563in.
Camshaft Oil Clearance 0.050 to 0.091 mm 0.15mm
0.0020 to 0.0035 in. 0.0059in.
Camshaft Journal 0.D. 32.93410 32,950 mm
1.2967 t0 1.2972in.
Camshaft Bearing 1.D, 33.000t0 33.025 mm
1.2993 10 1.3002in. -
TIMING GEAR
Timing Gear Backlash 0.042t0 0.115 mm 0.20mm
0.0017to 0.0045in. 0.0079in.
Idie Gear Side 0.20t0 0.51 mm 0.80 mm
Clearance 0.0079to0 0.0201 in. 0.0315in.
ldle Gear Shaft to Idle Gear Bushing | Clearance 0.020 to 0.054 mm 0.10 mm
0.0008 to 0.0021 in. 0.0039%in,
Idle Gear Shaft O.D. 29 967 to 29980 mm
1.1798t0 1.1803 in.
Idte Gear Bushing 1.D. 30.0001030.021 mm

1.1811t0 1.181%9in.
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PISTON AND PISTON RING
Item Factory Specification Allowabie Limit
Piston Pin-bore (.D. 20.000 16 20.013 mm 20.03 mm
' 0.7874t0 0.787% in. 0.78861in.
Compression Ring 2 to Ring Groove | Clearance 0.085t00.112mm 0.20mm
0.0034 10 0.0044 in. 0.0079 in.
Piston Ring Groove Width 1.5551t0 1.570 mm
0.0613100.0618 in.
Compression Ring 2 Width 1.458t0 1.470 mm
0.0574 16 0.0578 in.
Qil Ring to Ring Groove Clearance 0.020 t0 0.055 mm 0.20mm
0.00081t0 0.0021 in. 0.0079in.
Piston Ring Groove Width 4.010t04.030 mm
0.1579t0 0.1586 in.
Qil Ring Width 3.975t03.990 mm
0.1565t0 0.1571in.
Piston and Piston Ring Oversize +0.5mm
+0.008in,
Compression Ring 1 Ring Gap 0.25100.40mm 1.25mm
0.009810 0.0157 in. 0.0492in.
Compression Ring 2 Ring Gap DBS0-58 0.25t00.40 mm 1.25mm
0.0098 10 0.0157 in. 0.04921n.
QilRing Ring Gap 0.25t0 0.40 mm 1.25 mm
0.0098 to 0.0157 in. 0.0492in.
Compression Ring 1 Ring Gap 0.20t0 0.35 mm 1.25mm
0.0079100.01381n. 0.0492 in.
Compression Ring 2 Ring Gap | D250-58 0.30t0 0.45 mm 1.25 mm
Vi200-58B | (0.0118t00.0177in.) 0.0492 in.
Oil Ring Ring Gap 0.2510 0.40 mm 1.25mm
{0.00981t0 0.0157 in.} 0.0492 in.
Pisten and Piston Ring Qversize +0.5mm
+0.008in,
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CONNECTING ROD

Connecting Rod Alignment . 0.05mm
0.0020in.
Piston Pin to Small End Bushing Clearance 0.014t0 0.038 mm 0.15mm
0.0006 to 0.0015 in. 0.0059in.
Piston Pin Q.D. 20.002t0 20.011 mm .
0.787510 0.7878in.
Small End Bushing 1.D. 20.025t0 20.040 mm _

0.7884 t0 0.7889 in.
{Service Parts Dimension)

Piston Pin ta Small End Bushing Clearance 0.0151t0 0.075 mm 0.15mm
0.0006 to 0.0029 in. 0.0059in.

Piston Pin 0.D. 20.002 to 20.011 mm

0.7875t0 0.7878in,

Small End Bushing 1.D. 20.026 10 20.077 mm

0.788510 0.7904 in.

CRANKSHAFT
ttem Factory Specification Allowable Limit
Crankshaft Alignment 0.02 mm 0.08 mm
0.0008 in. 0.0031in.
Crankshaft to Crankshaft Bearing 1 0Oil Clearance 0.034t00.106 mm 0.20mm
0.0014 t0 0.0041 in. 0.0079in.
Crankshaft O.D. 43.934tp 43.950 mm
1.7297 t0 1.7303 in.
Crankshaft Bearing 1 1.D. 43.984 10 44.040 mm
1.7317t0 1.7338in,
Crankshaft to Crankshaft Bearing 2 Qil Clearance 0.034 to 0.092 mm 0.20 mm
0.0014 10 0.0036 in. 0.0079in.
Crankshaft 0.D. 43.934t043.950 mm
1.7297 to 1.7303 in.
Crankshaft Bearing 2 I.D. 43.984 10 44.026 mm
1.7317t0 1.7333 in.
Crank Pin to Crank Pin Bearing Qil Clearance 0.029 t0 0.087 mm 0.20mm
0.0012t0 0.0034 in. 0.0079in.
Crank Pin 0.D. 36.959 t0 36.975 mm
1.4551 to 1.4557 in.
Crank Pin Bearing 1.D. 37.004 to 37.046 mm
1.4569t0 1.4585 in.
Crankshaft Side Clearance 0.15t0 0.31 mm 0.50 mm
0.00591t0 0.0122in, 0.0197in.
Crankshaft Sleeve Wear 0.10mm
0.0039in.
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CYLINDER LINER
Iltem Factory Specification Allowable Limit
Cylinder Liner .D. 72.000 to 72.019 mm
D850-58 2.8347t02.8354in. | wear +0.15mm
+0.0059in.
D950-58B 75.000t0 75.019 mm
V1200-5B 2.952810 2.9535in.
Cylinder Liner 1.D. 72.500t0 72.519 mm
D850-58 | ) 8543t028551in, | wear +0.15mm
+0.0059in.
D950-5B 75.5001075.519mm
V1200-5B 2.9725102.9732n.
[2] LUBRICATING SYSTEM
Oll. PUMP
Engine Qil Pressure 68 kPa
At ldie Speed 0.7 kgf/cm? —_
10 psi
D850-5B 24510 343 kPa 245 kPa
2.51t0 3.5 kgficm2 2.5 kgfiam?
At Rated 36 to 49 psi 36 psi
Speed D950-5B 167 10 294 kPa 167 kPa
V1200-5B 1.7 t0 3.0 kgficm2 1.7 kgftcm?
24t0 43 psi 24 psi
inner Rotor to Outer Rotor Clearance .17t 0.15mm 0.20 mm
0.0043 to 0.0059in. 0.0079in.
Quter Rotor to Pump Body Clearance 0.07t0 0.15mm 0.25 mm
0.002810 0.0059in. 0.0098in.
Inner Rotor to Cover End Clearance D.0Bto0.13mm
0.0031 10 0.0051in.

[3] COOLING SYSTEM

THERMOSTAT

Thermostat's Valve Temperature

Opening start

80.5t0 83.5°C
176.9 to 182.3°F

Temperature when 95°C
completely opened 203°F
RADIATOR
Radiator Water Tightness Water tightness at

specified pressure
137 kPa, 1.4 kgficm?
20 psi

Radiator Cap

Opening Pressure

10 seconds or more
88— 59kPa

0.9 — 0.6 kgf/cm?2

13 — G psi

Fan Belt Tension

Deflection

10 mm /98N, 10 kgt
0.4in./221bs
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[4] FUEL SYSTEM

INJECTION PUMP

Item

Factory Specification

Allowable Limit

Injection Order D850-5B, D950-58 1-2-3 —
V1200-58 1-3-4-2
Injection Timing D850-58 0.349 t0 0.384 rad.
D950-58 20" to 22° —
before T.D.C.
0.366 to 0.402 rad.
\V1200-58 21°t0 23° —
before 7.D.C.

Pump Element

Fuel Tightness

60 seconds or more
39.23 MPa — 34 .32
MPa
400 kgf/em?2 -~ 350
kgficm?

5689 psi — 4978 psi

30seconds
3923 MPa —
34.32 MPa
400 kgf/cm? —
350 kgf/fem?
5689 psi -— 4978
psi

Delivery Valve

Fuel Tightness

10 seconds or more
21.57 MPa — 20.59
MP3
220 kgfiem2— 210
kgf/iem2
3129 psi — 2987 psi

5 seconds
21.57 MPa -~
20.59 MPa
220 kgf/fem?2 —
210 kgfiem?
3129 psi — 2987
psi

INJECTION NOZZLE

Injection Nozzle

fuel Injection Pressure

13.73t0 14.71 MPa
140 to 150 kgf/cm?
1991 t0 2133 psi

Nozzle Valve Seat

Fuel Tightness

When the pressure is
12.75 MPa

(130 kgf/cm2, 1849
psi), the valve seat
must be fuel tightness.
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TIGHTENING TORQUES

Screws, bolts and nuts must be tightened to the specified torque using a torque wrench. Several screws,
bolts and nuts such as those used on the cylinder head must be tightened in proper sequence and at the

5.1 ENGINE

proper torque.

(For general use screws and nuts : See page 5.G-4)

W NOTE
e For LU 1]
tightening.

marked screws, bolts and nuts on the table, apply engine oil to their threads and seats before

® The letter "M" in Size x Pitch means that the screw, bolt or nut dimension stands for metric. The “Size” is
the nominal outside diameter in mm of the threads, The "Pitch” is the nominal distance in mm between

two threads.
Hem Size x Pitch N-m kgf-m ft-lbs
* Cylinder head cover cap nuts M7 x 1.0 6.9t0 838 0.7t0 0.9 51te6.5
* Cylinder head screws and nuts M9 x 1.25 64.7t069.6 6&to 7.1 47 7to5S1.4
* Bearing case screws 1 M7 x1.0 26.5t0304 27to 3.1 195t0224
* Bearing case screws 2 M8 x 1.25 294t0343 30t 35 2t 7t 253
* Fiywhee! screws M10x 1.25 53.9t0 588 55t0b.0 398tod3.4
* Connecting rod screws M7 x 0.75 26.5t030.4 27t031 195t022.4
* Racker arm bracket nuts M7x1.0 16.7t0 20.6 1.7to 2.1 123t0 15.2
* |dle gear shaft screws M6 x 1.0 98to 113 1.00to 1.15 7.2t083
* Crankshaft nut M20x 1.5 137.3t0 156.9 14.0t0 16.0 101310 115.7
Glow plugs M10 x 1.25 1960245 20t025 14,510 18.1
Drain plug M12x1.25 39.2t0 49.0 40t05.0 28910362
Nozzle holder assembly M24 x 2.0 39.2t0 49.0 4.0t05.0 28910362
Nozzie holder body to nozzle 58.8t078.4 6.0t0 8.0 43.41057.8
nut
Qil switch taper screw PT 1/8 14.7t0 19.6 151020 10.8t0 14.5
Fuel limit lock nut Mt2x1.0 27.5t034.3 28t035 20310253
Fuel limit cap nut M12x 1.0 24.5t029.4 251030 18.1tc 217
Injection pipe retaining nuts M12x 1.5 14.7to 24.5 1.5t0 2.5 10.8t0 18.1

5.1-11
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CHECKING, DISASSEMBLING AND SERVICING
[1] ENGINE BODY
CHECKING AND ADJUSTING

Compression Pressure

1. Warm up the engine and stop it.

2. Remove the air cleaner and the muffler.

3. Remove the nozzle holders from all the cylinders. (See page
$.1-14)

4. Set a compression tester {Code No. 07909-30203) to the
nozzie holder hole.

5. Cut the fuel {pull the stop lever), and run the engine for 5 to
10 seconds (at 200 to 300 rpm) and read the maximum
pressure,

Execute the test at least twice.

6. If the compression pressure is less than the allowable limit,
pour a small amount of engine oil through the nozzle holder
hole and test again.

7. If the compression pressure reaches to the allowable himit,
check the cylinder liner and the piston rings.

If not, check the top clearance, valve and cylinder head.

M NOTE
® For the test, use a fully charged battery and the specified
valve clearance.

¢ Variances in cylinder compression values should be under
10%.

0107P014

3.09 MPa
Factory spec. 31.5 kgfrem?
448 psi
Compression pressure

2.32 MPa
allowable limit 23.7 kgfiem?
337 psi

Top Clearance

1. Tighten the cylinder head screws with the specified torque
(64.71069.6 N-m, 6.6 to 7.1 kgf-m, 47.7 to 51.4 ft-|bs).

2. Remove the nozzle holder. (See page 5.1-14}

3. Lower the piston in the cylinder.

4. Insert a high quality fuse from the nozzle holder hole.
Be careful not to let the fuse touch the valve head.

5. Rotate the flywheel with your hand.

6. Take the fuse out carefully, and measure the place where the
fuse was ¢crushed with vernier calipers.

7. If the clearance is less than the factory specification, adjust by
inserting a shim (1) between the cylinder head and gasket.
If it exceeds the factory specification, remove the shim.
In case of the engine without shim, check the cil clearance at
crank pin, crank journal and piston pin.

(Reference)
e Thickness of cylinder head gasket shim:
0.2mm{0.0079in.)

0.8 mm
7t00.0315in.

Top clearance Factory spec. gg:}g

0107F056
{1) Shim
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Valve Clearance

1. Remove the cylinder head cover.

2. Turn the flywheel until No. 1 c¢ylinder is at T.D.C. of its
compression stroke and align the 17C mark or 1.4TC mark on
the flywheel with the timing plate.

3. Measure the clearance at the valves marked with o in the
table below with a feeler gauge.

4. if the clearance is not within the factory spec, turn the

adjusting screw to adjust.

. Turn the flywheel just one turn to position the No. 1 cylinder

valves at the T.D.C. during overiap.

6. Measure the clearance at the valves marked e in the table
below with a feeler gauge.

7. i the clearance is not within the factory spec., adjust.

sif 4 Sk = .
01077015 5§ ' :

Valve clearance IN O 145100 185 mm
and EX. {When cold) Factory spec. 0.0057 tau 0073 in

[DB50-5B-D950-5B]
® Firing order 1—2—3

0

Cylinder Mo, 1 2 3

Valve . EX. N EX. . EX.

Checking o ] L ] 0 0 .

[V1200-5B)
. 3EX. 2IN, 2EX. . 1EX -
., ., r g 1ex ® Firing order 1—3—4—2

N/
CO59F054 Vakve M. EX. N EX. IN. Ex. . EX.

{t) TCMark (2} Timing Plate
Checking Q o] Iv] ® L] a | ] L ]
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DISASSEMBLING AND ASSEMBLING
(1) Cylinder Head

Cylinder Head Cover

1. Remove the cylinder head cover cap nuts.
2. Remove the cylinder head cover (1).

{When reassembling)

® Check to see that the cylinder head cover gasket is not
defective.

® Tighten the cylinder head cover cap nuts in the order as
shown in figure.

01077518 Tightening torque Cylinder head cover gg :0 gg ET
cap nut 11065 fiibs.
[D850-58, DY50-5B] 5 5 f1-
3 1 2 (1) Cylinder Head Cover
0354F134
[v1200-58]
4 2 1 3
I} il
Ll T
| I i I
G107FO57
Injection Pipes
1. Loosen the pipe clamps (1).
2. Remove the injection pipes (2).
(When reassembling)
S . 147t0245N-m
. . injection pipe
Tightening torque il 1.5t0 2.5 kgf-m
g 9 retaining nut 10810 1a,$lt-lb5
{1} Pipe Clamps {2) Injection Pipes

Q107P0O20

e

Nozzle Holder Assembly

1. Remove the fuel overflow pipes.

2. Loosen the lock nuts, and remove the nozzle holder
assemblies with a nozzle holder socket wrench 27 (1) {Code
No.07916-30841).

3. Remove the copper gaskets on the seats.

{When reassembling)

392 to 49.0 N-m
Nozzle holder 4.0to50kgim
289 t036.2 fi-lbs

: P Tightening torgque
kL)~ g

{1} Nozzle Holder Socket Wrench 27 {2) Nozzle Holder Assembiy

$.1-14
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0167P012 3

0107P023

0107P024

AC Dynamo and Fan Belt

1. Remove the AC dynamo (1}.
2. Remaove the fan belt (2).

{When reassembling)
® Check to see that there are no cracks on the belt surface.

Ml iMPORTANT
¢ After reassembling the fan belt, be sure to adjust the fan
belt tension. (See page 5.G-7)

{1} ACDynamo {2} FanBelt

Rocker Arm

1. Remove the rocker arm bracket mounting nuts (1).
2. Remove the rocker arm as a unit.

(When reassembling)

Rocker arm bracket }67;;;%2101(69?"'?

Tightening torgue i
mounting nut 12 310 15.2 ft-ibs

B IMPORTANT
e After reassembling the rocker arm, be sure to adjust the
valve clearance. (See page 5.1-13)

{1} Rocker Arm Bracket Mounting Nuts

Push Rod
1. Remove the push rods {1).

{(When reassembling)
e When putting the push rods {1) onto the tappets, check to
see if their ends are properly engaged with the grooves.

(1} PushRod
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B1550-B1750-B2150-B1550HS5T-B1750H5T-82150HST W5M, 60354-0

Q107P025
[D850-58, D950-5B]
1 2 7
w @ 6 O 3 9O 1
0 OOOOO
@] O o] Q (o R{3}|
12 o 5 o g O 12
9 1 8
0011F024
[v1200-58)
& 14 \cg( 6\0/ 3‘\0/‘ ‘\o
'3 12 )
0354F135

coasr112 §

01079027

Cylinder Head

1. Loosen the pipe band, and remove the water return pipe 2
{1).

2. Remove the cylinder head screws and remove the cylinder
head.

3. Remove the cylinder head gasket and O-ring.

{When reassembling)

# Replace the head gasket with a new one.

® Install the cylinder head, using care not to damage the O-
ring.

® Tighten the cylinder head screws gradually in the order as
shown in figure after applying engine otl.

e Retighten the cylinder head screws after running the engine

for 30 minutes.

647t 626 NmM
6.6t07.1kafm
A7 7tp 514 ftdbs

Cylinder head screw

Tightening terque and nut

[G) Gear Case Side
{F} Flywheelside

{1} Water Return Pipe 2

Tappets
1. Remove the tappets from the crankcase.

{When reassembling)
# Before installing the tappets, apply engine oil thinly around
them,

{1) Tappet

Valves

1. Remove the valve cap (2).

2. Remove the valve spring collet {3), pushing the valve spring
retainer (4) by valve spring replacer (1).

3. Remove the valve spring retainer (4), valve spring {(5) and
valve stem seal {6).

4, Remove the valve (7).

B IMPORTANT

® Never change the combination of valves and valve guides.
When a valve is to be used again, it should be suitably
identified to ensure it is replaced in its original position.

{1} Valve Spring Replacer
{2) valveCap

{3) Valve Spring Collet
{8) Valve Spring Retainer

5.1-16
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{2) Gear Case

-

owyrozs R

BAYTR0ER

Fuel Lift Pump

1. Loosen the pipe clamp and remove the fuel pipe from the
injection pump side.

2. Remove the fuel lift pump mounting nuts.

3. Remove the fuel lift pump (1).

{(When reassembling)
® Apply a liquid gasket {Three Bond 1215 or equivaient) to the
both sides of fuel lift pump gasket.

{1) FuelLift Pump

Hydraulic Pump

See page 5.8-6, 7.

Injection Pump Cover
1. Remove the injection pump cover (1),

{When reassembling)
® Apply a liquid gasket (Three Bond 1215 or equivalent) to the
both sides of injection pump cover gasket.

{1} Injaction Pump Cover

Injection Pump

1. Remove the injection pump mounting screws and nuts.

2. Align the control rack pin (3) with the groove (1) on the
crankcase, and remove the injection pump (4).

3. Remove the injection pump shims.

{When reassembling)

® When installing the injection pump, insert the control rack
pin {3) firmly into the groove (2) of the fork lever 1.

® Addition or reduction of one shim delays or advances the
injection timing by 0.0262 rad. (1.5°).

{Reference)
® Thickness of injection pump shim:
0.15mm {0.006in.)

{1} Groove {3) Contral Rack Pin
{2} Groove {4} Injection Pump

$.1-17
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B1550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0

DOTEMNIR

0107FQ59

00767027

0o76r028 8

Governor Spring

1. Remove the governor springs 1 (3) and 2 (2) from the fork
tever 2 (4).

{When reassembling)

¢ Fix the governor springs 1 (3) and 2 (2) to the governor lever
(1), and puli the springs through the window of the injection
pump, and springs will be able to be hocked on to the
governor fork lever 2 (4) with ease.

{1} Governor Laver {3) GovernorSpring 1
{2) GovernorSpring 2 {4} Fork Lever2

Speed Control Plate

1. Remove the speed controi plate with the governor springs 1
and 2,

{When reassembling}

¢ Be careful not to drop the governor springs 1 and 2 in the
gear case.

¢ Apply a liquid gasket (Three Bond 1215 or equivalent} to
both sides of the speed control plate gasket.

Start Spring
1. Remove the start spring (1) from the fork lever 1 (2).

{(When reassembling)
# Be careful not to drop the start spring (1) in the gear case.

{1) StartSpring (2) fork Lever

5.1-18
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G107M033

GrovREe

0107P035 S
(3) Camshaft and Fuel Camshaft

0O76P031

Fan Drive Pulley

1. Use the flywheel stopper (See page 5.G-29) not to turn the
crankshaft. (Refer to page 5.1-26).

2. Flatten the crankshaft washer and remove the crankshaft nut
with a socket wrench 298 (1} (Code No. 07916-31841}.

3. Pull out the fan drive pulley (2) with a puller.

4. Remove the feather key.

(When reassembling)

® Replace the crankshaft washer with a new one.

o After tightening the crankshaft nut to the specified torque,
lock the nut with the crankshaft washer.

137.3t0 156.9 N-m
Tightening torque Crankshaft nut 18.0t0 16.0 kgi-m
101.3t0 115.7 ftibs

{1) Socket Wrench 2% {2) Fan Drive Pulley

Gear Case
1. Remove the gear case.

{When reassembling)

® Apply a liquid gasket (Three Bond 1215 or equivalent) to
both sides of the gear case gasket.

® Grease thinly to the oil seal, and install it, ensuring the lip
does not come off,

& Be careful not to damage the O-rings.

Crankshaft Oil Slinger

1. Remove the crankshaft collar (3}).
2. Remove the O-ring (2).
3. Remove the crankshaft oil slinger (1),

{(When reassembling)
® Be careful not to damage the O-ring.

{1) Crankshaft Qil Slinger {3} Crankshatt Collar
{2} O-ring
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eehlikia ik bl

ldle Gear

1. Remove the external snap ring (3}).
2. Remove the idle coltar 2 (2) and idle gear (1).
3. Remove the idle gear collar 1.

{When reassembling)

980113 Nm
. - Idle gear shaft 2
Tightening torque MOUNting screw ;22;%13 lfgﬁgf m

Bl IMPORTANT
¢ When instialling the idie gear, be sure to align the alignment
marks on gears.
Idle gear and crank gear {Alignment mark *.”)
Idle gear and camshaft gear (Alignment mark “..")
idte gear and injection pump gear (Alignment mark * . ")

{1) Idle Gear {3) External Snap Ring
(2} tdleCollar2

Camshaft Stopper Mounting Screw

1. Align the round hole of the cam gear with the
camshaft stopper mounting screw paosition.
2. Remove the camshaft stopper mounting screws.

Cam Gear and Camshaft
1. Remove the cam gear (1) and camshaft (2).

(When reassembling)
e Apply engine oil thinly to the camshaft before installation.

{1) Cam Gear {2) Camshaft
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Fork Lever Assembly

1. Remove the fork lever holder mounting screws.
2. Remove the fork lever assembly (1).

{1) Fork Lever Assembly

Fuel Camshaft

1. Remove the fuel camshaft stopper (1),
2. Remove the fuel camshaft {3) and injection pump gear (2).

(When reassembling)
¢ Apply engine oil thinly to the fuel camshaft before
installation.

{1) Fue! Camshaft Stopper {3) FuelCamshaft
{2) tnjection Pump Gear

0il Pan

1. Remove the oil pan mounting screws.
2. Remove the oil pan by lightly tapping the rim of the oil pan
with a wooden hammer.

{When reassembling)

¢ Apply a liquid gasket {Three Bond 1215 or equivalent) to
both sides of the oil pan gasket.

® To avoid uneven tightening, tighten mounting screws in
diagonal order from the center.

Qil Strainer

1. Remove the oil strainer mounting screw.
2. Remove the oil strainer {(2).

(When reassembling)
¢ After cleaning the oil strainer, instatll it. _
¢ Install the oil strainer, using care not to damage the O-ring

{1).

{1) O-ring {2) OQilStraines
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L095P128

Connecting Rod Cap

1. Remove the connecting rod screws from connecting rod cap.
2. Remove the connecting rod caps.

(When reassembling)

¢ Apply engine oil to the crank pin bearings.

® Apply engine oil to the connecting rod screws.

e Align the marks (1) on the connecting rod and connecting
rod cap.

0339F065

. 26,510 30.4 N-m
Tightening torque Connecting rod 271031 kgfm

screw 19.51t0 22.4 ft-fbs

828

5.1.22
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Piston
1. Turn the flywheei, and bring the pistons to the top dead
center.

2. Pull out the piston upward by lightly tapping it from the
bottom of the crankcase with the grip of a hammer.

{(When reassembling)

® Before inserting the piston into the cylinder, apply enough
engine oil ta the cylinder.

¢ When inserting the piston into the cylinder, face the mark on
the connecting rod to the injection pump.

M IMPORTANT

¢ Do not change the combination of cylinder and piston.
Make sure of the position of each piston by marking. For
example, mark "1" on the No. 1 piston.

¢ When inserting the piston into the cylinder, place the gap of
the compression ring 1 on the opposite side of the
combustion chamber and stagger the gaps of the
compression ring 2 and oil ring making a right angle from

N L e the gap of the compression ring 1.

0107P088 . . o S ¢ Carefully insert the pistons using a piston ring compressor

: (1) (Code No. 07909-32111). Otherwise, their chrome-plated
section may be scratched, causing trouble inside the liner.

0107P043

{1) Piston Ring Comprassor

(a) Combustion Chamber Side {¢) Gap of Compression Ring 2
(b} Gap of Compression Ring 1 {d) GapofO#Ring

01070045 B J

0.31 rad.
ng

0107F060
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C042F039

0107F061

Piston Ring and Connecting Rod

1.

2.

3.

Remove the piston rings using a piston ring tool {Code No.
07909-32121).

Put the parting mark {for example, 1) {9} on the piston head
as shown in photograph.

Remove the piston pin (1), and separate the connecting rod
(7) from the piston (2).

(When reassembling)

(1}
2}
(3)
4
(5}
(6}
7}

When installing the rings, assemble the rings so that the
manufacturer’'s mark {(13) near the gap faces the top of the
piston.

When installing the oil ring onto the piston, place the
expander joint {11} on the opposite side of the oil ring gap
(12).

Apply engine oil to the piston pin.

When installing the piston pin, immerse the piston in 80° C
{176° F) oil for 10 to 15 minutes and insert the piston pin to
the piston.

When installing the connecting rod to the piston, align the
mark (10} on the conneciing rod to the parting mark (9).

IMPORTANT
Mark the same number on the connecting rod and the
piston so as not to change the combination.

Pistan Pin {8) Connecting Rad Cap
Piston {9) Parting Mark

Pistan Pin Snap Ring {(10) Mark

Compression Ring 1 {11) £xpander Joint
Compression Ring 2 {12) Oil Ring Gap

Oil Ring {132) Manufacturer's Mark

Connecting Rod
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(5) Starter, Fiywheel and Crankshaft

Starter
t. Remove the starter (1).

{1} Starter

Qil Pump

1. Remove the nut.

2. Pull out the oil pump drive gear (1) with a puller.
3. Remove the oil pump mounting screws.

4. Rermove the oil pump (2).

{1) Oil Pump Drive Gear {(2) CitPump

D107P049

Crank Gear

1. Remove the crank gear with a special-use puller set {Code
No. 07916-09032).
2_ Remove the feather key on the crankshaft.

{When reassembling)
e Check to see that the feather key is on the crankshaft.
® Heat the crank gear to approx, 80° C {176° F}, and fit on the

crankshaft.
If there is fear of the shaft being damaged, apply more heat

01G67P0S0 | e . to the gear.
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Flywheel

1. Lock the flywheel not to turn with the flywheel stopper (See
page 5.G-28).

2. Remove the flywheel screws, except for two which must be
loosened and left as they are.

3. Set a flywheel puller {Code No. 07816-32011), and remove
the flywheel.

{When reassembling)
- £ ® Apply engine oil to the fiywheel screws.
0107P051 lia: ¥ ® Put one of the pistons to top dead center, and assemble the
' flywheel by matching the flywheel’s mating mark (1 TC or
1.4TC) (1) to the punch mark (2) of the rear end plate.
¢ Install the flywheel washer (3) as shown in the figure.

33.91058.8N-m
Tightening torque Flywheel screw 5.5t06.0kgtm
39.8 t0 43.4 ft-lbs

(1) Flywheel Mark {3) Flywheel Washer
(2) Rear End Plate Mark {4) Mark

kv R

0107F062
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D35 iPOSD

{1) Bearing Case Cover {2} Topmark { £}

CO95P133

Bearing Case Cover

1. Remove the bearing case cover mounting screws.
[First remove the eight screws inside, and then work on the
nine screws outside.]

2. Screw the two screws removed above into the right and left
hales of the hearing case cover (1), and remove the cover,

{When reassembling)

® \When installing the bearing case cover, check to see that

there are no scratches on the oil seal lip. Then, apply engine

ail, and install.

When installing the bearing case cover, be sure 1o check the

top mark (_£) (2) on the cover.

¢ Tighten the mounting screws in diagonal order to the
specified torgue (9.81 to 11.28 N-m, 1.00 1o 1.15 kgf-m, 7.23
10 8.32 ft-Ibs).

Bearing Case Screw 2

1. Remove the bearing case screws 2.

{(When reassembling)
s After mating the holes of bearing case and crankcase, apply
engine oil to the screws and tighten them.

- 29.41034.30N-m
Tightening torque gearmg case serew ’B’IIO‘}?:gfskfig;.?Tb-

Crankshaft
1. Pull out the crankshaft, using care not to damage the
crankshaft bearing 1.

(When reassembling)
® Before installing the crankshaft, clean the oil passage in the
crankshaft with compressed air.
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0107P0S5

0107P0S6

SERVICING
(1) Cylinder Head

Main Bearing Case Assembly

1. Remove the bearing case screws 1, and remove the main
bearing case assemblies 1 (3), being careful with the thrust
bearing (2) and ¢crankshaft hearing 2.

(When reassembling)

e (lean the oil passage in the main bearing case.

® Apply clean engine oil on the crankshaft bearing 2 and thrust
bearings.

e Instzll the main hearing case assemblies in the original
positions. They are not interchangeable.

& When installing the main bearing case assemblies , tace the
mark (F 777 }to the flywheet.

® Be sure to install the thrust bearing with its oil groove facing
outward.

Bearing case screw 55513%310;;?;:’
1 . -

1951022 A4t lhg

Tightening torque

~ L
S I S I
l ‘\x\'/ \
]

@_‘_ T \’[_ Je
-~ ) *\®

0107F063

{1} Main Bearing Case Assembly 2 {3} Main Bearing Case Assembly 1
(2} ThrustBearing

Cylinder Head Surface Flatness

1. Clean the cylinder head surface.

2. Place a straight edge on the cylinder head and measure the
clearance with a feeler gauge in the positions {a) to (7} as
shown in the figure.

A NOTE
® Be careful not to place a straight edge on the combustion
chamber insert.

3. If the measurement exceeds the allowable limit, correct with
a surface grinder.

B IMPORTANT
® Be sure to check the top ciearance after correcting.

Cylinder head surface

flatness Alloweable limit 0.05 mm (0.0019 in.)
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Cylinder Head Surface Flaw

1. Clean the surface of the cylinder head with detergent (1).

2. Spray the cylinder head surface with the red permeative
liquid (2).

3. After ten minutes, wash away the red parmeative liguid on
the cylinder head surface with the detergent (1).

4. Soray the cylinder head surface with the white developer (3).

5. A flaw will show up asred marks.
If found flaw, replace the cylinder head.

Valve Recessing

1. Clean the valve head.

2. Measure the recessing with a depth gauge.

3. It the measurement exceeds the allowable limit, replace the
valve.

M NOTE
o When replacing the valve, repair the valve seat.

091t 1.1mm
Factory spec, 0.036100.043 in.
Valve recessing
Allowable limit bamm

CO47FQa4

0.26 rad.
150 4

0075F034

Width of Contact between Vaive and Valve Seat

1. Check the contact between the valve face and the valve seat.

2. Either repair or replace the valve and valve seat, if the
contact is uneven [{b)#{c)] or the width {a) of contact is
unusually large.

3. Check the sliding condition applying a compound after
either repair or replacement.

Valve seat width Z2.12mm
{IN and EX.) Factory spec. 00835 in.

Correcting Valve and Valve Seat

1. Correct the valve seat to the factory specification using a
valve seat cutter {Code No. 07909-33102) or a valve seat
grinder.

2. Correct the valve using a valve refacer.

Valve seat angle 0.785 rad.
(INand EX) Factory spec. 45°
Valve face angle ¢.794 ragd.
(INand EX)) Factory spec. a55°

{1} valve {2) Corrected Valve Seat
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0.26 rad.\

COSBFO38

115t} (/

0.79 rad.
1457 }

@

COSEF039

Carrecting Procedure for Valve Seat

i. Correct the valve seat surface using a 0.79 rad. (45°) valve
seat cutter (Valve seat cutter set: Code No. 07909-33102).

2. Place the valve and visually check the contact position
between the valve face and valve seat with red lead.

{If the valve has been used for a long period of time, the seat
tends to come in contact with the upper side of the valve
face.)

3. Cut the seat with a 0.26 rad. (15°) valve seat cutter so that the
valve seat width makes contact in the same dimensions to
the valve face width.

4_ Cut the seat with a 0.79 rad. (45°) valve seat cutter again, and
visually recheck the contact between the valve and seat.

5. Repeat steps 3, and 4. until the correct contact is achieved.

6. Continue lapping until the seated rate is more than 70% of
the total contact ares.

{5) 0.79rad. (45°) Cutter
{8) Contact Check

{b) Identical Dimensions
{¢) SeatSurface Width

{1} Valve Seat Cutter
{2) 0.79rad. (45°) Cutter
{3} ContactChack

{4) 0.26 rad. [15°) Cutter

Clearance between Valve Stem and Valve Guide

1. Remove carbon from the valve guide,

. Insert the vailve into the valve guide.

3. Measure the c¢learance between valve stem and valve guide
with a dial indicator.

4. If the measurement exceeds the allowable limit replace the
valve guide and the vaive,

[ o]

0.035t00.065 mm
Factory spec. 1 i
Clearance batween 0.0014t0 0.0025in.
valve stemn and valve . 0.1
guide Allowable fimit O.O(I)l:‘glin.

5.960t0 6 975 mm

Valve stem O.D. Factory spec. 0.2741 to 0.2746 in.

B IMPORTANT

® After replacing the vaive guide, be sure to ream to the
dimensions described in the table.
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:
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e
T
T

0147F064 —

0011P0EY

C011POT

Replacing Valve Guide

1. Press the used valve guide out from the cylinder head's lower
side using a valve guide replacing tool (See page 5.G-26).

2. Apply engine oil to the outer surface of the new valve guide,
and press fit the valve guide from the cylinder head’s upper
side until the flange part of the valve guide contacts the
cylinder head.

3. After press-fitting, finish the valve guide by means of
reaming to dimensions shown in previous table.

M NOTE
¢ Be careful not to strike vaive guide with a hammer, etc.
during replacement.

Valve Spring Free Length

1. Measure the free length of the valve spring with varnier
calipers.

2_If the measurement is less than the allowable limit, replace
the valve spring.

35.1t035.6mm
. Factory spec. 1.38210 1.401.1n.
Valve spring free
length
9 Allowable limit ?43:30'?2"_

Valve Spring Setting Load

1. Place the valve spring on the tester, and compress it to
setting length (31 mm, 1.22in.).

2. Read the compression load on the gauge.

3. If the mesurement is less than the allowable limit, replace the
valve spring.

735 N-m
Factory spec. 7.5 kgtm
16.57t-Ibs

Valve spring setting
load

e 62.8 N-m
Factory spec. 6.4 kgf-m
14.1 tt-tbs
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Valve Spring Tilt

1. Place the spring on a surface plate, place a square on the side
of the spring, and chack to see if the entire side is in contact

with the square.

Rotate the spring and measure the maximum “B”.
2. The flat surface at the end of the spring coil must exceed the
full circumference by two-thirds.
3. Check the entire surface of the spring for scratches.
4. If the measurement exceeds the allowable limit, replace the

valve spring.

CO19F021

Valve spring tift

Allowable limit

1.3 mm
0.051in.

Clearance between Rocker Arm Shaft and Rocker Arm

1. Measure the rocker arm 1.D. with an inside micrometer.
2. Measure the rocker arm shaft O.D. with an outside

micrometer, and calculate the ¢learance.

3. if the clearance exceeds the allowable limit, replace them

Clearance between
rocker arm shaft and

Factory spec.

001610 0.068 mm
0.0007 10 0.0026 10,

rocker arm L D12Zmm
Allowable timit 0.0047 1n
10973 t0 10984 mm
Racker arm shaft 3.0, Factory spec. 04322 t0 04374 int
Y
Rockerarm 1.0, Factory spec. 11.000to 11.041 mm

04331t00.2347 in
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(2) Timing Gear and Camshaft

Timing Gear Backlash
1. Set the dial indicator {lever type) with its finger on the tooth

of the gear.
2. Hold the mating gear, and measure the backlash by moving
the gear.
3. Hf the backlash exceeds the allowable limit, replace the fauity
part.
0.042 ta0.115 mm
N Factory spec. 0 0017 to D.0DAS in
Timing gear backlash
Allowable limit 8587“;"::1

{dle Gear Side Clearance

ﬂ 1. Measure the clearance "A" between the idle gear collar 2 (1)

: and the idle gear (2) with a feeler gauge.

2. If the clearance exceeds the allowable limit, replace the idle
gear cotlar 1 (3}.

Eacto 02010051 mm
i il " actory spec. 0.0079 to.6201 in.
. e gear side
tlearance o 0.80 mm
@r’—”"' Aliowable limit 00315 in
BOY3FOBH
{1) Idle Gear Collar 2 {3) idle Gear Collar1
{2) Idle Gear
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Camshaft Side Clearance

1. Pull the camshaft fully to the cam gear side.
2. Measure the clearance between the cam gear and the

camshaft stopper.
3. If the clearance exceeds the allowable limit, repiace the
camshaft stopper,
R 007t00.22 mm
_ Factary spec 0.0028 to 0.0087 in.

Camshaft side

clearange i 036 mm

Allnwable limit 00118 i,

Clearance between Idle Gear Shaft and Idle Gear Bushing

1. Measure the idle gear shaft 0.0. with an outside micrometer.

2. Measure the idle gear bushing [.D. with an inside
micrometer, and calculate the clearance.

3. if the clearance exceeds the aflowable limit, replace the
bushing.

0020t0 0.054 mm
Clearance between Factory spet. 00008 to 0 (021 in.

idle gear shaft and

idle gear bushing 010 mm

Allevwyable limit 0.029 in

ATHTIET

29967 10 29980 mm

'dle gear shaft Q.D. Factory spec. 11798 t0 11803 in.
Idle gear bushing 1.D Factory spec. ?O!g?? Eg ?ﬂg?; mm

Replacing Idle Gear Bushings

1. Press the used bushings out using a idle gear bushing
A replacing tool {See page 5.G-26).

2. Press fit new bushing.

B093F061

5.1-34




B1550-B1750-B2150-B1550HST-81750HST-B215QHST WSM, 60354-0 5.1 ENGINE

Oi! Clearance of Camshaft

1. Measure the camshaft bearing 1.D. with an inside
micrometer,

2. Measure the camshaft journal O.D. with an outside
micrometer, and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the

camshaft,
0.050to 0.09 mm
. i Factory spec. 00020 10 0.0035 in.
¢107P062 Oil clearance of
camshaft — 1o mm
Allowable limit 0.0059 in.
j 2.9341032.950
Comshaltjourmnal 0.0. | Factory spec. et sanam
i 000 to 33.025
Camshaft bearing 1.0, Factory spec. %?2993 tg 13003 irl_r':_rn

Camshaft Alignment

1. Gently put the camshaft on V-blocks.

2. Set adial indicator to the journal.

3. While slowly rotating the camshaft, read the dial indicator.
The camshaft flexure is half of the reading.

4. If the measurement exceeds the allowable limit, replace the
camshaft.

Camshaft alignment Aliowable limit 8833’1}'::1

Cam Heights of Inlet and Exhaust

1. Measure the height of the cam at its highest point with an
outside micrometer.

2. If the measurement is less than the allowable limit, replace
the camshaft.

Factory spec. ﬁ%gg;’:nm

Cam heigbhts of inlet

and exhaust - 26.83mm
Allowable limit 10563 in.

.0107P065
(3) Piston and Connecting Rod

Piston Pin-bore

1. Measure the piston pin-hore |.D. in both the vertical and
horizontal direction with a cylinder gauge.
2. If the measurement exceeds the allowable limit, replace it.

20000 t0 20.013 mm
Factory spec. 0.7874t00.7879 in.
Piston pin-hore
Allowable limit g%ggg’};"_'

D107PO6E
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Clearance between Piston Pin and Small End Bushing

. Measure the piston pin O.D. with an outside micrometer.

2. Measure the small end bushing |.D. with an inside
micrometer and calculate the clearance,

3. If the clearance exceeds the allowable limit, replace the
bushing.

0.014t00.038 mm

Ciearance between Factory spec. 0.0006 to 0.0015 in.
piston pin and small
end bushing Allowable limit 883?9Tn
Piston pin 0.0, Factory spec. %O?ggg tg go?g;é o,
Smail end bushing 1.D. Factory spec. g%ggz :g égggg mm

Replacing Small End Bushing

1

. Press the used bushing out using a small end bushing

replacing tool (See page 5.G-27).

2. Press fit a new bushing (Service parts: Code No. 15261-
21981), taking due care to see that the connecting rod hole
matches the bushing hole,

{Reference)

® Service parts dimension

0107F067 0015100075 mm
Clearance between Factory spec. 0.0006 tc 0.0029in.
pistan p|i1n and small STom
end bushin -

g Allowable limit 0 0059 in
| m————— . . ) 011
e Piston pin Q.0 Factory spec, (2)073% Eg (2)97(;78 :':rn
small end bushing 1.D Factory spec. (2)0?%2 :g 307831 m
0107F068
Piston Ring Gap

i.

Insert the piston ring into the lower part of the liner (least
worn out part) using the piston ring compressor and the
pistor.

2. Measure the ring gap with a feeler gauge.
3. If the gap exceeds the allowable limit, replace the piston
ring.
Factory 0.20t0035mm
spec. 0.00791t00.0138in,
Compressionring 1
Allowable 1.25 mm
limit 0.0492 in.

. - Factory 0.30to 045 mm
Piston ring spec. 0.0118t60.0177 in.
gep Compression ring 2

Allowable 1.25 mm

limit 0.492in,

Factory 0.25t0040mm

spec. 0.0098t00.0157 in.
Gil ring

Allowable 1.25 mm

limit ¢.0492 in.

5.1-36



B1550-B1750-B2150-8B1550H5T-B1750M5T-B2150H5T WIM, 60354-0 5.1 ENGINE

Clearance between Piston Ring and Ring Groove

1. Insert the piston ring into the ring groove, and measure the
clearance with a feeler gauge at several points.

2. If the clearance exceeds the allowable limit, replace the
piston in order to avoid leakage of compressed air or oil.

0.085t00.112mm

Factory spec. 00034 to0 0.0044 in
Clearance between i : :
compression ring 2 . 2
and ring groove allowable limit gog;grlnn
OI0IFOET 0.020t00.055 mm
Factory spec. 0.0008 10 0.0021 in.

Clearance between oil
ring and ring groove

L 0.20 mm
Allowable limit 0.0079in.

Connecting Rod Alignment

1. Remove the connecting rod crank pin bearing and tighten
the rod screws.

2_ Set the connecting rod to a connecting rod aligner.

3. Put a piston pin into the connecting rod, Place the gauge on
the piston pin.

4, Measure the gap between the pin of the gauge and the flat
surface of the aligner with a feeler gauge.

5. If the measurement exceeds the allowable limit, replace the
connecting rod.

0.05mm

Connecting rod o
g Altfowable limit 0002010,

alignment

Crankshaft Alignment

1. Place V-blocks on the surface plate, and support the journals
at both ends of the crankshaft on the V-blocks.

2. Set adial indicator to the central journal.

3. While slowly rotating the crankshaft, read the dial indicator.
The ¢rankshaft flexure is half of the reading.

4. If the flexure exceeds the allowable limit, replace it.

Crankshaft alignment Allowable limit 3883”11 rinn_

Oil Clearance between Crankshaft and Crankshaft Bearing 1

1. Measure the crankshaft Q.D. with an outside micrometer.

2. Measure the crankshaft bearing 1 1.D. with an inside
micrometer, and calculate the oil ¢learance.

3. If the oil clearance exceeds the allowable limit, replace the

crankshaft bearing 1.

0.034t0 0. 106 mm
Oil clearance between Factory spec. 0.0014 to 0.0041 in.
crankshaft and
crankshaft bearing 1 Allowable limit gggg?rpn

Crankshaft O.D. Factory spec. 1393 o s mm

431984 t0 44 040 mm

Crankshaft bearing 1
.D. Factory spec. 1.7317 to 1.733B in.
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Replacing Crankshaft Bearing 1

Crankshaft Bearing 1 R . ,
1. Press the used bearing 1 out using a removing tocl (See page

S.G-27).
o ; O 2. Press fit a new bearing 1 using a inserting tool, taking due
care to see that the seam of bearing 1 faces the exhaust

3 - .
\\T”\ i ‘ H manifold side.
Seam L
]

37 nl‘z 4.0 mm
0.6t 0157 m.

0076F034

Oil Clearance between Crankshaft and Crankshaft Bearing_z

1. Put a press gauge on the crankshaft bearing 2.

2, Tighten the bearing case screws 1 to specified torgque {19.6 1o
23.5N'm, 2.0 to 2.4 kgf-m, 14.5 to 17.4 ft-Ibs).

3. Remove the main bearing case gently, and measure the
width of the press gauge with a sheet of gauge (paper).

4. If the measurement exceeds the allowable limit, replace the
crankshaft bearing 2.

" - M NOTE
.7 @ Donotinsert the press gauge into the oil hole.
® Fasten the crankshaft so that it does not tumn.,

0107P070

0.034t00.092 mm

Oil clearance between | Factaryspec. 0.0014 t0 0.0036 in.

crantsha;t and )

crankshaft bearing s 0.20mm
Altowahie limit 0.0079 in.

Crankshaft 0.0. Factary spec. :113?33;1 ig ?37333 mm

43.984 t0 44.026 mm
Factory spec. 173171017333 in.

Crankshaft bearing 2
1.D.

0il Clearance between Crank Pin and Crank Pin Bearing

1. Put a press gauge on the crank pin bearing.

2. Tighten the connecting rod screws to specified torque (26.5
10 30.4 N-m, 2.7 {0 3.1 kgf-m, 19.5 to 22.4 ft-lbs).

3. Remove the connecting rod cap gently, and measure the
width of the press gauge with a sheet of gauge {paper).

4. If the measurement exceeds the allowable limit, replace the
crank pin bearing.

: 0.029 0 0.087 mm
HHYTRENT Oil clearance between Factory spec. 0.0012 10 0.00341n.
- crarLk pin and ¢rank —
pin bearing . .20 mm
Allowable limit 0.0079 in.
Crank pinO.D. Factory spec. ?6432? :g ?ng;?. mm
Crank pin bearing1.D. | Factory spec. ?1?23 :g ?Qggg i
M NOTE
¢ Do notinsert the press gauge into the crank pin gil hole.
#® Fasten the crankshaft so that it does not turn.
COT9F062 ® Measuring points are shown in the figure.
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Crankshaft Sleeve Wear

1. Measure the wear of the crankshaft sleeve using a surface
roughness tester.

2. If the measurement exceeds the allowable limit, replace the
crankshaft sleeve,

Crankshaft sleeve L 4.1 mm
wear Allowable limit 0.0039 in.

{1) Wear

IRlix{ 017

6107PO73

0107P074

Replacing Crankshaft Sleeve

1. Remove the used crankshaft sleeve using a special-use puller
set {Code No. 07916-09032).

2. Set the sleeve guide C (6) to the crankshaft.

3. Set the stopper € (7) to the crankshaft as shown in the figure.

4, Heat a new sleeve to a temperature between 150 and 200°C
{302 and 392°F), and fix the sleeve to the crankshaft as shown
in the figure,

5. Press fit the sleeve using the auxiliary socket for pushing (3).

H TOOL
¢ Auxiliary socket for fixing the crankshaft sleeve (Code No.

07916-33011)
f LT

/

l

L/

G107FO70

(1) CrankshaftSleeve {5) StopperB

{2} Crankshaft {6) Sleeve GuideC
{3} Auxiliary Sacket for Pushing {7} StopperC

{4y Sieeve Guide B

Crankshaft Side Clearance

1. Push the crankshaft fully to the flywheel side.

2. Set a dial indicator to the crankshaft.

3. Pull the crankshaft toward the gear case and measure the
side clearance.

4. If the measurement exceeds the allowable limit, repliace the
thrust bearing.

0.15to 0.3t mm
Factory spec. 059 to 0.0122 i
Crankshaft side 0.0 o in.
e ce
cesran Allowable timit g 3? ;_}rlr;l
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Undersized and Oversized Bearing

If the standard-size bearing cannot be employed due to
exessive wear of the crank pin and crank journal, employ
undersize or oversize bearings.

For undersize or oversize bearing use, follow the precautions
noted below.
¢ Grind the crankpin and journal with a wheel which has

specified round corner and width without shoulder.
(1) 3.3103.7mm {0.1300 to 0.1457 in.) Radius
(2) 2.8t03.2mm {0.1102t0 0.1260 in.) Radius

0101F021
(3) Be sure to chamfer the oil hole circumference to 1.0 to 1.5
mm {0.04 1o 0.06 in.) radius with an oil stone.
{(4) The crankpin must be fine-finished.
(5) The ¢rank journal must be fine-finished.
(6) The ¢rank journal side surface must be fine-finished.
Undersize, . Bearin Crankshaft Processin
Oversize Code No. Name of Bearing Mark® Dimension 0
-0.2mm Crankshaft Bearing 1 43.734 10 43.750 mm
-0.008in. | 15261-239141 (0.2 minus) 9 020US 1.72181 to 1.72244 in.
- A
-0.4mm Crankshaft Bearing 1 43.534 10 43.550 ram
-0.016in. | 15261-2392-1 (0.4 minus) g 040 US 1.71394 to 1.71457 in.
-0.2mm Crankshaft Bearing 2 4373410 43.750 mm
-0.008in. | 15261-2333-1 (0.2 minus) g 020 Us . 1.721811t0 1.72244 in.
: B
-0.4mm Crankshaft Bearing 2 43.534 to 43.550 mm
-0.016in. | 15261-2394-1 (0.4 minus) g 040 Us 1.71394 to 1.71457 in.
-0.2 Crank Pin Bearin 36.75% 10 36.775 mm
- g.oorg?r'u. 15531-2297-1 (0.2 minus) 9 020 Us 1.44720 10 1.44783 in.
- - C
-0.4mm Crank Pin Bearin 36.5591036.575mm
-0.016in. | 15531-2298-1 (0.4 minus) g 040 US 1.43933 10 1.23396 in.
15261-2395-1 Thrust Bearing 1 24.401024.45mm
0.2 plus) g 020 05 D | 0.9763t00.9783in.
+02mm | 15261-2397-1 hrust Bearing 2
+ 0.0081n (0.2 plus) £ | 48.1t0483mm
1.894 10 1.902 in.
15261-2396-1 Thrust Bearing 1 24 B0to 24.85 mm
04 (0.4 plus) 9 040 O3 D | 0.9763100.9783in.
I 0'01%?:" 15261-2398-1 {61&“5} B)eanng 2 2831085
. A plus ; .
P E | 1.8902t01.309in.

B NOTE 1 {from page 5.1-41.)

e Crankcase for model below was changed from

with cylinder liner type to linerless type.

B1550 (HST}{DB50-58B)

Engine $/N
above 755815

& When cylinder wear of the linerless type engine

exceeds 0.5 mm, the conventiona! cylinder liner

can be installed for servicing.

(2) Clean matching surface of the liner and

crankcase cylinder, then apply engine oil.

(3) Press in the cylinder liner into the crankcase

cylinder in position.

{4) Bore and hone to finish the cylinder liner to the

dimension specified in the Table 1.

(5) Install the standard piston and piston ring.

Reference value Finishing

Honeto1.2t02
uRmax,

0.000047 to
0.00007% in. R max.

72000t 72.019mm
2.8346t02.8353in.

(Reference) Table 1
e Cylinder liner installation procedure is as follows. Model
(1) Bore and finish the crankcase cylinder to the
dimension specified below. Chamfer the upper
cylinder area to C0.1 to C0.2 mm. D850-38
Model Reference vaiue Finishing
75.000t0 75.019 mm 6.3 . mR max.
D850-58 (2952810 2.9535in) | 0.000248in Rmax.

5.1-40




B1550-B1750-B2190-B1550HST-B1750H5T-B2150HST WS5M, 10224 5.1 ENGINE

(5) Cylinder Liner

Cylinder Liner Wear

1. Measure the cylinder liner 1.D. at the six points shown in the
figure in order to find out the maximum wear.

2. if the measurement exceeds the allowable limit, bore and
hone the ¢ylinder liner.

[D850-5B] (3% 1) Refer to page S.1-40.

72.000t072.019 mm

Factory spec. a 4i
e Cylindr inar LD, 2.8347 10 2.8354 in.
0087F074 i — . 72.16% mm
Allowable limit 2.8413in.
—m Cylinder liner wear Allowable limit O oanm

@ m [D950-58-V1200-58]
| 75.000t075.019 mm
U " Factory spec. 2.9528 10 2.9535 in,

Cylinder liner 1.D.

- Allowable limit TasS M
ar [i o a1
01077071 Cylinder liner wear Allowable timit gogrQTn
{a) Rightangleto {b) Parrallel to Piston
Piston Pin Pin [D850-5B]
72.50010 72,519 mm
: : Factory spec. :
Al @ -: ’,- Pversized cylinder 2.854310 28551 in.

- S iner .. . 72.669 mm
: i1 - Allowable timit 38610 in.
; @ ] Cylinder liner wear Allowable limit 015 mm
"~ Y 0.0059 in.

5 {D950-58.V1200-58B])

53 ! 75500t 75.519 mm
L %: . . Facm’)‘ spec. 249725t0 29732 in.
G107F072 _ Oversized cylinder

liner I.D. . 75.669 mm
{1} Cylinder Liner 1.D. {2} Oversized Cylinder Alfowable fimit 2.9791in.
{Befare Correcting) Liner L.D.
Cylinder liner wear Allowable limit gagsn;rlnn

B IMPORTANT

® When the oversized cylinder liner is
worn beyond the allowabte limit,
replace the cylinder liner and bore and

® The cylinder liner which has been oversized should use a
piston and a ring assembly of the same oversize.

: [D950-58)
hone t. Piston 05 ......... for No.1 and No.3 Cyl.
Piston 2 05 ...... for No.2 Cyl.
[V1200-5B]
Piston 05 .........far No.1 and No.4 Cyl.

Piston2 05 ... for No.2 and No.3 Cyl.

X Code Na. Mark

Oversize Part name D850 D9s0. ¥1200 0s0%
Piston 05 15956-2191-0 § 15532-219140 -
05mm )
0.0197 in. Piston2 05 - 15531.2192-2 —
Piston ring assembly 05 | 15901-2109-0 | 15531-2109-0 15442 21090
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5.1 ENGINE B1550-B1750-B2150-B1550HST-81750HST-B2150HST WSM, 60354-0

Replacing Cylinder Liner

1. Attach the dry liner changer-11 {(Code No. 07916-33081) to
the cylinder block. (See the Kubota Repairing Tools
Catalogue for details).

2. Pull out the cylinder liner.

3. Press-fit a new cylinder liner.

B IMPORTANT

® Clean and oil the outside surface of the liner and the frame
holes into which the liner is to be fitted.

® [nsert the liner with the most chamfered end downward as
shown in the figure,

¢ After inserting the cylinder liner, bore and hone to the
standard size.

0107P077

00117025
[2] LUBRICATING SYSTEM
CHECKING

Engine Qil Pressure

1. Remove the oil switch and set a pressure tester {Code No.
07916-32031}.

2. Start the engine, Measure the oil pressure both at idling and
at the rated speed.

3. If the measurement is less than the allowable limit, check the
oil pump, oil gallery, oil clearance and relief valve.

245t 343 kPa
DRS0-5B 25t03 5 kgtiem?

) 36 to 49 psi
0107P078 &y futer:ctjed
P 095058 167 to 294 kPa
Factory - 1.7 t0 3.0 kafrem?
spec. ¥1200-58 JAto 43 sl
. . i psi
Engine oil
pressure Alide Al 69 kPa
speed 0.7 kgfreme 10 psi

245 kPa
0850-58 I
sllowable | Atrated 25 kgliem?, 36 psi
limit speed D950-58 | 167 kPa
v1200-58 | 1.7 kgfem? 24 pn

DISASSEMBLING AND ASSEMBLING

Oif Strainer
1. For removing the oil strainer, see page 5.1-21.
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5.1 ENGINE

0107p04S

SERVICING

P,

[EER S it

Qil Pump

1. For removing the oil pump, see page 5.1-25.

Clearance between Inner Rotor and Quter Rotor

1. Measure the clearance between the inner and outer rotors

with a feeler gauge.

2. if the clearance exceeds the allowable limit, replace the oil

pump.

Clearance between

inner rotor and outer
rotor

0.11te0.15 mm
Factory spec. 0.0042t0 00059 in.
. 0.20mm
Allowable limit 0.0079in

Clearance between Outer Rotor and Pump Body

1. Measure the clearance between the outer rotor and pump
body with a feeler gauge,
2. if the clearance exceeds the aliowable limit, repiace the oil

pump.

Ciearance between

Factory spec.

7to0.15mm

cuter rotor and pump
body

Allowable limit

Emm

0.0
0.0028 to 0.0059 in.
0.2
0.0098 1.

End Clearance between Inner Rotor and Cover
/J,_/ 1. Put a press gauge to the surface of the inner rotor.
/o 2. Attach the cover.
S 3. Remove the cover gently, and measure the width of the press
_ i,;'" }‘,’ ’ / gauge with a sheet of gauge (‘pa‘per). o
ey i w1 A ﬁ’:; 4. If the measurement is not within the factory specifications,
35 PERFECT URLIF =L a57 G 1 PRy replace the oil pump.
\
\“O/ End clearance 0.081t00.13mm
between inner rotor Factory spec. 000317 to 0.0051 in.
CO19F050 and cover
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B1550-B1750-B2150-8155GHST-B1750H5T-B2150HST WSM, 60354-0

{3] COOLING SYSTEM
CHECKING AND ADJUSTING

C042F052

Fan Belt Tension

1

. Check to see if the belt tension aliows a depression of the

specified amount when the belt is pressed down by the
finger at halfway between the fan drive pulley and the AC
dynamo pulley.

. if tension is not within the factory specifications, adjust the

tension by moving the AC dynamo.

Fan belt tension Factory spec. éoaTnm;fzgzﬁQ'; 10 kgf

CO19FD6Y

0076P059

0011P041

Thermostat's Valve Opening Temperature

1.

2.

Push down the thermostat valve and insert a string between
the valve and the valve seat.

Place the thermostat and a thermometer in & container with
water and gradually heat the water.

. Hold the string to suspend the thermostat in the water.

When the water temperature rises, the thermostat valve will
open, allowing it to fall down from the string.
Read the temperature at this moment on the thermometer.

. Continue heating the water and read the temperature when

the valve has risen by about 6 mm (0.236 in.).

. If the measurement is not acceptable, replace the

thermostat.

Thermostat's valve 80.5t083.5°C
opening temperature Factory spec. 176.9t0 182 3°F

Temperature at which g5°¢
thermostat Factory spec. 203°F
completely opens

Radiator Water Tightness

. Pour the specified amount of water into the radiator.
. Warm up the engine.
. Set a radiator tester. Increase the water pressure to the

specified pressure 137 kPa (1.4 kgf/cm2, 20 psi).

. Check to see if the water leaks from any part.
. If the water leaks, replace the radiator.

If the water leaks from a pin hole, mend it with the radiator
cement.

Radiator water Mo leaksat 137 kPa,
tightness Factory spec. 1.4 kgficm2 20 psi

Radiator Cap Opening Pressure

. Set a radiator tester to the radiator cap.
. Apply the specified pressure 88 kPa (0.9 kgf/fcm2, 13 psi).
. Measure the time needed to decrease the pressure from 88

to 59 kPa (from 0.9 t0 0.6 kgf/cm2, from 13 to 9 psi).

. If the measurement is not within the factory specification,

replace the radiator cap with a new one.

V0 seconds or more

Radiator cap opening 88— 59kPa
pressure Factory spec. 0.39 ~~90.6 kgfiem?
13 - 9 psi
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DISASSEMBLING AND ASSEMBLING

Thermostat

1. Remove the thermostat cover,
2. Remove the thermostat.

(When reassembling)
® Apply a liquid gasket (Three Bond 1215 or equivalent) oniy at
the thermostat cover side of the gasket.

Water Pump

. Remove the water pump from gear case cover.

. Remove the fan and fan puiley.

. Remove the water pump flange (1).

. Press out the water pump shaft (2} with the impeller (5) on it.
. Remove the impeller from the water pump shaft.

. Remove the mechanical seal {4).

SN B W N

{(When reassembling)

® Apply aliquid gasket {Three Bond 1215 or equivaient) to the
water pump gasket.

® Replace the mechanical seai with new one.

{1) Water Pump Flange {4} Mechanical Seal
{2) Water Pump Shaft (5) Impelier
{3) water Pump Body

D107F73

[3] COOLING SYSTEM (Alternator type for Canada)
CHECKING AND ADJUSTING

Fan Belt Tension

1. Check to see if the belt tension allows a depression of the
specified amount when the bett is pressed down by the
finger at halfway between the fan drive pulley and the
tension pulley.

2. If tension is nat within the factory specifications, adjust the
tension by moving the tension puiley.

Fan belt tension Factory spec. gl(llTnmffz%Bles 10 kgt

A
™ Fan drive belt
Ve M NOTE

@y ¢ The other items are shown in the left page.
B093F057
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[4] FUEL SYSTEM

CHECKING AND ADIUSTING
(1) Injection Pump

0107F074

{1) Injection Pump {2} Shims

Injection Timing

1. Remaove the injection pipes.

2. Set the speed control lever for maximum fuel discharge.

3. Turn the flywheel counterclockwise until fuel flows from the
delivery valve holder.

4. Continue to turn the flywheel slowly, and stop it as soon as
the fuel level at the tip of the delivery valve holder begins to
increase,

5. Check to see if the mark (FI} on the flywheel is aligned with
the punch mark.

6. if the timing is out of adjustment, readjust the timing with
shims (2).

Model Factory spec.
DB50-5B 0.349 t¢ 0.384 rad.
Injection timing D950-58 (20° 1o 22°) before T.0.C
V1200-5B 0.366 10 0.402 rad.
(21°t0 23°) before T.D.C
M NOTE
¢ Adding or removing one shim (0.15 mm, 0.0059 in.) varies

the crank angle by approx. 0.026 rad. (1.5°).
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Fuel Tightness of Pump Element

1. Set a pressure tester (1) {See page 5.G-25) to the fuel
injection pump (2).

2. Rotate the flywheel counterclockwise to increase the
pressure to 39,23 MPa (400 kgf/cm? , 5689 psi).

3. Measure the time needed to decrease the pressure from
39.23 to 34.32 MPa {from 400 to 350 kgf/cm2, from 5689 to
4978 psi).

4. If the measurement is less than the aliowabie limit, replace
the pump element or the injection pump assemnbly.

0107P082

60 seconds or more
A g Factory spec. 39.23 MPa — 34.32MPa
e 400 kgfiemz— 350 kgtiem 2
/ Fuel tig?tness of 3689 psi -~ 4978 psi
pump element
Allowable timit 30.23 WP o 3432 VP2
J e 400 kgf/cm2-— 350 kgticm?
D 5689 psi  — 4978 psi
. Il IMPORTANT
3 ® After replacing the pump element, be sure to adjust the
_] amount of fuel injected using a pump tester and a test bench
¢ [ZEXEL Corporation: Code No. 105760- 0010 (for 50 Hz) or
‘ 105760-0020 (for 60 Hz)).
0107F075 [Test Conditions]
A 0-127ad. (7%} Driving stand ZEXEL Corporation: Code No. 105781-4160
8 0.127ad. (7% Nozzle DN128D12T
C Imm{0.118in.) 11.77 MPa
’ Opening pressure 120 kgficm?
D 35mm{1.378in.) 1707 psi
E 21 mm (0.827in) - . 6 mm dia.x2 mm dia. x 600 mm lon
- 28 men (110203 injection pipe 0.24in. dia.x0.08 in. dia. x 23.62 in.long
49 kPa
Cam profife: PFK-T-00 Fuel feed pressure 0.5 kgfiem?
7 psi
L Test fuel Diesel fuel No. 2-D
{1) Pressure Tester {2) InjectionPump
2.15t02.25 mm
Pre-stroke 0.0846 t0 0.0886 in.
Cam profile PFK-T-D0

[Adjustment Reference Data]

Conirol rack Speed Amount of fuel {cc/100st)
position {mm)} {r.p.m})

a+2 1404 2.21t0258

a 1400 1.52t01.58

a-1 1400 0.95t01.35

a-1 400 045t00.77

5.1-47



5.1 ENGINE B1550-B1750-82150-B1550HST-B1750HST-B2150HST WSM, 603354-0

Fuel Tightness of Delivery Valve

1. Set a pressure tester {See page 5.G-25) ta the fuel injection
pump.

2. Rotate the flywheel to increase the pressure to 21.57 MPa
{220 kgf/cm2 , 3129 psi).

3. Align the plunger with the bottom dead center.

4. Measure the time needed to decrease the pressure from
21.57 to 20.59 MPa (from 220 to 210 kgflem2, from 3129 to
2987 psi).

5. If the measurement is less than allowable limit, replace the
delivery valve.

0107P083

10 seconds or more
Factory spec, 21.57 MPa  — 2059 MPa
220 kgtiem? — 210 kgficm?

1 i - 7 psi
Fuel tightness of 3129 psi 29687 ps
delivery valve, 5 saconds
Adlowable fimit 2157 MPa — 20.59 MPa
220 kgficm? — 210 kgfiem?
3129 psix  — 2987 psi

(2) Injection Nozzle

A CAUTION

e Be careful hot to come into direct contact with the injected spray. The spray destroys any cells it touches.
It may also cause blood poisoning, etc. Check the injection nozzle after confirming that nobody is standing
in the direction of the spray.

Fuel Injection Pressure

1. Set the injection nozzle to the nozzle tester.

2. Measure the injection pressure,

3. if the measurement is not within the factory specifications,
adjust with the adjusting washer inside the nozzle holder.

13.73t014.71 MPa

Fuel injection Factory spec. 140 to 150 kgfiem?

pressure 1991 to 2133 psi

C019F030

{Reference)

* Adjusting washer assembly: Code No. 15221- 1.35 mm (0.0531 in.) [Code No. 15221-98181)
98101 1.40 mm (0.0551 in.) [Code No, 15221-98191)

& Pressure change per 0.1 mm (0.039 in.) adjusting 1.45 mm {0.0571 in.) [Code No, 15221-98201]
washer: 1.50 mm {0.0591 in.} [Code No. 15221-98211]
Approx. 981kPa, 10 kgfiem2, 142 psi 1.55mm {0.0610 in.} [Code No. 15221-98221]

e Thickness of adjusting washers: 1.60 mm (0.0630 in.) [Code No. 15221-98231]
1.00 mm (0.0394 in.) [Code No. 15221-98111] 1.65 mm (0.0650 in.) [Code No. _15221-98241]
1.05 mm (0.0413 in.) [Code No. 15221-98121] 1.70 mm (0.0669 in.) [Code No. 15221-98251]
1.10 mm {0.0433 in.} [Code No, 15221-98131] 1.75 mm {0.0689 in.} [Code No. 15221-98261)
1.15 mm {0.0453 in.} [Code No. 15221-98141] 1.80 mm {0.0709in.) [Code No. 15221-98271]
1.20 mm {0.0472 in.} {Code No. 15221-98151] 1.85 mm {0.0728 in.) [Code No. 15221-98281]
1.25 mm {0.0492 in.} [Code No. 15221-98161] 1.90 mm {0.0748 in.} [Code No. 15221-98291]
1.30 mm {0.0512 in.} {Code No. 15221-98171] 1.95 mm {0.0768 in.} [Code No. 15221-98301]
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Fuel Tightness of Nozzle Valve Seat

1. Apply a pressure 12.75 MPa {130 kgf/cm2 , 1849 psi).

2. After keeping the nozzle under this pressure for 10 seconds,
check to seeif fuel leaks from the nozzle valve seat.

3. If fuel should leak, replace the nozzie piece.

When the pressure is
12.75 MPa {130 kgficm2,
1849 psi), the valve seat
must be fuei tightness

Fuel tightness of

Factory spec.
nozzle valve seat ysp

0107F076

Nozzle Spraying Condition

1. Set the nozzle to a nozzie tester and check the nozzle
spraying condition.

2. If the spraying condition is defective, replace the nozzle
piece.

CO19F030

0075F038

DISASSEMBLING AND ASSEMBLING
{1) Injection Nozzle

Nozzle Holder

1. Secure the nozzle nut (1} with a vise.

2. Remove the nut (3) and remove the eye joint (4) and the
plain washer (5).

3. Remove the nozzle holder body (2), and take out parts
inside,

{When reassembling)
& Assermnbie the nozzle in cleanlight oil.
® Install the push rod (8), noting its direction.

(1) Mozzle Nut {6} Adjusting Washer Nozzie holder body to ga‘j?:;%?g&d flflr‘nm
{2} Mozzle Hoider Body {7} Nozzle Spring nozzle nut 23 410 57 8 ft-lbs
{3} Mut (8} Push Rod Tightening torgue
{4} Eye Joint {9) Distance Piece anzlebrolderl g ;904 t%?‘(ﬂ lf\l-m

i i assembly to cylinder 010 50kgt'm
{5) Plain Washer (10} Nozzhe Piece Pang Yoty 301050kgtm

W IMPORTANT

® Since the nozzle piece is precision finished, a piece of wood
must be used to remove carbon deposit. Do not use pieces
of metal.

® After assembling the nozzle, be sure to adjust the fuel
injection pressure (See page 5.1-48).
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B1550-81750-82150-B1550HST-B1750HST-B2150H5T WSM, 60354-0 5.2 CLUTCH

TROUBLESHOOTING

Symptom Probable Cause Solution Reference
Page
Clutch Drags & Clutch pedal play excessive Adjust 5.2-4,9
& Clutch disc boss splines sticking or rusted Replace or Remove | w—
rust
e Dust on cluteh disc generated from cdutch disc| Remove dust $.2-7,12
facing
® Grease or il on clutch dis¢ facing Replace $.2-7,10,12
® Clutch disc or pressure plate warped Replace $.2-7,12,13
¢ Pilot bearing sticking or worn Replace —
® Release lever improperly adjusted (B2150) Adjust $.2-12,13
Clutch Slips ¢ Clutch pedal play too small Adjust $.2-4,9
® Clutch disc excessively worn Replace 5.2-7,12
® Grease or 0il on clutch disc facing Replace $.2-7,10,12
® Clutch disc or pressure plate warped Replace $.2-7,12,13
& Diaphragm spring weaken or broken (Except Replace 5.2-7
B2150)
& Belleville spring weaken or broken {B2150) Replace $.2-14
¢ Release lever improperly adjusted (B2150) Adjust $.2-12,13
Chattering ¢ Grease or oil on ¢lutch disc facing Replace 5.2-7,10,12
¢ Clutch disc or pressure plate warped Replace 5$.2-7,12,13
® Clutch dis¢ boss splines worn, sticking or Replace or 5.2-7,12
rusted Remove rust
& Propeller shaft bent Replace —
& Pressure plate or flywheel face cracked or Replace $.2-7,13
scored
® Clutch disc boss splines and propeller shaft Replace $.2-7,12
splines worn
® Belleville spring strength uneven or broken Replace 5.2-14
(B2150)
Rattle During # Release bearing warn or sticking Repiace 5.2-8,12
Running ¢ Pilot bearing worn or sticking Replace —
Clutch Squeaks ¢ Release bearing sticking or dry Replace or 5.2-8,12
Lubricate
¢ Pilot bearing worn or sticking Repiace _—
& Clutch disc excessively worn Repiace 5.2-7,12
Vibration e Propeller shaft bent Replace _
® Clutch disc rivet worn or broken Replace 5.2-7,12
® Clutch parts broken Replace o

5.241



5.2 CLUTCH B1550-B1750-82150-B1550HST-B1750HST-B2150HST WSM, 60354-0

SERVICING SPECIFICATIONS
1 Single Plate Clutch (B1550-81750-B1550HST-B1750HST-B2150HST)

Iltem Factory Specification Allowabie Limit
Clutch Pedal Free Play 2010 30 mm
0.79t0 1.18in.
Clutch Adjusting Screw Distance 1110 13 mm
(Except B2150HST) 0.43100.51in. -
11to12mm
(B2150HST) 0.43 t0 0.47 in. —
Safety Switch Clearance 4.5t0 5.0 mm
(Except B2150HST) 0.177t0 0.197 in. —
Distance 1010 12mm
(B2150HST) 0.39t0 0.47in. B
Clutch Disc Spline Boss to Propeller Backlash —_— 2.0mm
Shaft 0.079in.
Clutch Disc Surface to Rivet Depth — 0.3 mm
0.0121in.
Pressure Plate Flatness o 0.2mm
0.008in.
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5.2 CLUTCH

2 Dual Stage Clutch (B2150)

ltem Factory Specification Allowable Limit
20te 30 mm
Clutch Pedal Free Play 0.79t0 1.18 In.  —
Adjusting Screw to Stopper Clearance 16to 17 mm e
0.63t00.67 in.
. . 25t0 27 mm
Safety Switch Distance 0.9810 1 .06 in. —
Pressure Plate 2 (PTO) to Adjusting 1.4t01.5mm
screw Clearance 0.055 t0 0.059 in.
Clutch Disc Boss to Proper Shaft Ba'cklash 2mm
(Traveling, PTO) (Displacement — 0.079 in
veling, Around Disc Edge) e
. . Disc Facing Surface to 0.3mm
Clutch Disc (Traveling, PTO) Rivet Top (Depth) 0.012in.
Release Lever , Less than 0.7 mm
Height 0.028 in. —
. Lessthan 0.2 mm
Mutual Difference 0.008in. —_—
0.2mm
Pressure Plate Flatness - 0.008 in.
Belleville Spring Free Height 7.24mm 6.76 mm
0.2850in. 0.2661in.
Tightening torques of screws and nuts on the table below are especially specified.
(For general use screws and nuts: See page 5.G-4)
Item N-m kgf-m ft-lhs
Clutch Mounting Screw 241028 241028 17.4t0 203
Adjusting Screw Lock Nut 15.7t021.6 1.6t02.2 11.6t0 159
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5.2 CLUTCH B1550-B1750-B2150-B1550HST-81750HST-B2150HST WSM, 603540

CHECKING, DISASSEMBLING AND SERVICING
[1] SINGLE PLATE CLUTCH (B1550-B1750-B1550HST.B1750HST.B2150HST)
CHECKING AND ADJUSTING

Clutch Pedal Play

1. Depress the clutch pedal by hand, and measure the amount
of pedal movement.

2. If the measurement is not within the factory specifications,
adjust the play by turning the rod (1).

Clutch pedal play Factory spec. ég.gotzq ain.

{1} Rod

Clutch Pedal Traveling

1. Measure the distance "A".
2. if the measurement is not within the factory specifications,
adjust it with the clutch adjusting screw (1).

M NOTE
¢ After adjustment, secure the clutch adjusting screw with the
lock nut.

Bl B1550-B1750-81550HST-B1750HST

Distance between
clutch rod and clutch Factory spec. 8I4t3°t10?6ng?1in
adjusting screw : : :

B 82150H5T

Distance between
clutch rod and clutch Factory spec. E)Lgc't;zo"[};“in
adjusting screw ) ' '

{1} Clutch Adjusting Screw
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B1550-81750-82150-81550H5T-B1750HST-B2150H5T W3SM, 60354-0

5.2 CLUTCH

0354P001

Clearance between Safety Switch and Clutch Rod
{81550-B1750-B1550H5T-B1750HST)

1. Mieasure the clearance between safety switch and clutch rod

with a feeler gauge.
2. If the clearance is not within the factory specifications, adjust

the mounting position of switch.

Clearance batween
satety switch and Factory spec. g?;? tséﬁon;g; in
clutch rad T ’

Safety Switch Setting Position (B2150HST)

1. Measure the distance between the clutch rod plate (1) and
the tip of the safety switch (2).

2. If the measurement is not within the factory specifications,
adjust it with the mounting nut.

Distance between tip
of safety switch and Factory spec. 9)0330,(;20";;"_'“
clutch rod plate . . .

{1) Ciutch Rod Plate {2} Safety Switch
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5.2 CLUTCH B1550-81750-82150-81550H5T-B1750HST-B2150HST YWSM, 60354-0

DISASSEMBLING AND ASSEMBLING

Separation of Clutch Assembly

1. Separate the clutch assembly from the flywheel.

{When reassembling)

¢ Install the clutch assembly with the ¢clutch center toal {Code
No.: 07916-51050).

® Face the longer end of the clutch disc boss (2) rearward.

241028 N-n'lf
Tightening torgue Clutch mounting screw 24102 8kgim
0339F066 17.410 20.3 ft-lbs

(1) Clutch Center Tool

0302F007

{2} Clutch Disc Boss

Clutch Rod and Clutch Release Fork

1. Remove the front step frame LH.
2. Remoave the cotter pin at the end of the clutch rod, and
remove the clutch release fork (2) and clutch rod (1).

(When reassembling)
e Setthe fark in the correct direction.

0302P048 g
{1} Clutch Rod {2} Ciutch Release Fork

Release Bearing Holder

1. Remove the spring mounting screw (2} and spring (4).

2. Remove the grease nipple (3).

3. Pull out the release bearing holder (1} toward the front of
the housing.

maozeoss
{1) Release Bearing {3} Grease Nipple
Holder {4} Spring
{2) Spring Mounting
Screw
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B1550-B1750-B2150-B155QHST-B175QHST-B2150HST

WSM, 60354-0

5.2 CLUTCH

0302P051

G302P052

SERVICING

Backlash between Clutch Disc and Propeller Shaft

1.

2.
3.
4.

5.

Mount the clutch disc onto the propeller shaft.

Fix the rule on the housing.

Hold the propelier shaft so that it does not rotate.

Slightly move the disc and measure the displacement around
disc edge.

if the measurement exceeds the allowahle limit, replace
clutch disc.

Displacement around

P 20
disc edge Allowable limit 0079 |

Clutch Disc Wear

1.

2.
3.

Measure the depth from dlutch disc surface to the top of rivet
at least 10 points with a depth gauge.

If the depth is fess than the allowable iimit, repiace.

if oil 15 sticking to the cluteh dis¢, or disc surface is
carbonized, replace clutch disc.

Depth to rivet top Allowable limit 33 mm

Pressure Plate Flathess

. Place a straightedge on the pressure plate and measure

clearance with a feeler gauge at several points.

. If the clearance exceeds allowable limit, replace pressure

plate.

. When the pressure plate is worn around its outside and its

inside surface only is in contact with the straightedge,
replace it even if the ciearance is within the allowable lirmit.

|

0302F103

Inside W Cutside
Pressure plate should
be replaced

Clearance betweean
pressure plate and
straight edge

mm

0.2
0.008in.

Allowable limit

CO20F064

Checking Pressure Plate and Diaphragm

1.

2.

Check the pressure plate and if scratched on its surface,
correct with sandpaper or replace it.

Check the diaphragm for cracks and scratches. If defects are
found, replace it.
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$.2 CLUTCH B1350-B1750-B2150-B1550H5T-B1750H5T-B2 150HST W3M, 60354-0

Checking Clutch Release Bearing

1. Check the clutch release bearing. if surface is worn
excessively, or abnormal sounds occur, replace it.

COZ0F06S

S.2-8



B1550-B1750-82150-81550HST-B1750HST-B2150H5T WSM, 60354-0 5.2 CLUTCH

[2] DUAL STAGE CLUTCH (B2150)

CHECKING AND ADJUSTING

O339PO55

’. ::.

Clutch Pedal Play

1. Depress the clutch pedal by hand, and measure the amount
of pedal movement.

2. If the measurement is not within the factory specifications,
adjust the play by turning the rod (1}.

Clusch pedalplay Factory spec. St 15 in,

{1} Rogd

Clutch Pedal Traveling

1. Measure the distance "A”.
2. If the measurement is not within the factory specifications,

adjust it with the clutch adjusting screw (1).

H NOTE
¢ After adjustment, secure the clutch adjusting screw with the

lock nut.

Distance between

justi 161017 mm
adjusting screw and Factory spec. .
stopper 0.63 to 0.67 in.

{1} Clutch Adjusting Screw

Safety Switch Setting Length

1. Measure the distance between the clutch rod plate (1) and
the tip of the safety switch (2},

2. If the measurement is not within the factory specifications,
adjust with the mounting nut.

Distance between
clutch rod plate and Factary spec. gsggot?,lnag’in
tip of safety switch . . .

{1} Clutch Rod Piate {2} Safety Switch

$.2-9




5.2 CLUTCH B31550-B1750-82150-B1550HST-B1750HST-B2150HST WSM, 10221

Clearance between Pressure Plate 2 and Adjusting Screw

1. Remove the cover (1) located on the right side of flywheel
housing case.

2. Loosen the lock nut (2), turn the adjusting screw (3) by using
6 mm (0.24 in.) wrench until head of the screw contacts
pressure plate slightly.

Make 3/4 turn counterciockwise to give the clearance of
factory specification.

3. Tighten the lock nut, holding the adjusting screw.

03337214 ' o : : Clearancelbet\r;eend ; 21015 mm
i pressure plate 2 an actory spec. : . _
adjusting screw 0.055 10 0.059 in

15.716 21.6 N'm

. . Adjusting screw
Tightening torque 1.6t0 2.2 kgf-m
lock nut 17.6t0 15.9 ftoibs
{1} Cover {3} Adjusting Screw

{2} Lock Nut

PEZIFRID

DISASSEMBLING AND ASSEMBLING
P - Removing Ciutch

1. Insert the clutch center bar {inciuded in the clutch centeriser

kit, Code No. : 07916-90052) with the guide {Code No. :
07916-53471).

2. Remove the mounting screws.
3. Remove the clutch assembly with the ¢lutch center bar.

{When reassembling)

M IMPORTANT

® Be sure to align the center of disc {Travelling) and flywheel
by inserting the clutch center tool {included in the clutch
centeriser kit, Code No. ;: 07916-90052) with the guide (Code
No.: 07916-53471).

QRPN §

: 2351027 5N-m
Tightening torque chiuet:vh mounting 2.4102.8kgf-m
J 17.410 20 3 ft-lbs
B NOTE

& Do not allow grease and oil en the clutch disc facing.

5.2410



B1550-B3750-B2150-B1550H5T-B1750HST-B2150HST WSM, 60354-0 5.2 CLUTCH

0339P222

0339P223

0339F101

B e

Mounting to Clutch Table

1. Mount the clutch on the clutch table (included in the clutch
centeriser kit, Code No. : 07916-90052). with the cluich
center bar.

2. Put parting marks (2) on the clutch cover and pressure plate
as shown in the figure.

3. Tighten evenly the clamping bolt (1) (included in the clutch
centeriser kit, Code No.: 07916-90052).

{1} Clamping Bolt {2) Parting Mark

Disassembling Clutch Assembly

1. Draw out the joint pins and disconnect the reiease levers (3).

2. Loosen the three clamping bolts evenly and remove them.

3. Remove the clutch cover (9), belleville spring (8), pressure
plate (7), and clutch disc {6) in order.

4. Remove the clutch cover (5), believille spring (4), and
pressure plate (travelling) (2} in order.

{(When reassembling)

B IMPORTANT

® When assembling the clutch covers and pressure plates, be
sure to align the parting marks to insure proper dynamic
balance.

{1) Clutch Disc (Traveling) {6} Clutch Disc (PTO}
{2} Pressure Plate (Traveling) {7} Pressyre Plate (PTO)
{3} Release Lever {8) Believille Spring
{4) Belleville Spring {9} Clutch Cover

{5} Clutch Cover

Clutch Rod and Clutch Release Fork

1. Remove the cotter pin at end of clutch rod.

2. Draw out the ciutch lever (1) to remove the release fork (4).
3. Remove the release spring and the bolt.

4. Remove the release bearing (3) and release hub as a unit.

{When reassembling)
® Make sure the direction of the release fork (4) is correct.
® |nject grease to the release hub (2).

{1} Clutch Lever {3} Reiease Bearing
{2} Release Hub {4) Release Fork

5.2-11



5.2 CLUTCH

B1550-B1750-B2150-B1550H5T-B1750HST-B2150H5T VWS, 10221

SERVICING

0301F103

Backlash between Clutch Disc Boss and Shaft

1. Mount the PTO clutch disc to the propeller shaft 2.

2. Hold the propeller shaft 2 so that it does not turn.

3. Rotate the disc lightly and measure the displacement around
the disc edge.

4. If the movement exceeds the ailowable limit, replace.

Displacement around P Zmm
disc edge (PTO} Allowabie limit 0.079 in.

BO13F0G1

{1} Belleville $pring
{2} Release Bearing
{3) Shim

{4) RefeaseHub
{5) External SnapRing

C0Z0F06%

5. Perform measurement for the travelling ciutch disc and the
propeller shaft 1 in the same way as above.

2mm

Displacement around B
allowable limit 0.079in.

disc edge (travelling}

Release Bearing

1. Remove the belleville spring (1), release bearing {2) and shim
(3) (if equipped) from the release hub (4) after taking off the
external snap ring (5).

2. Check for an abnormal wear an the contact surface of it

3. Hold the bearing inner race and rotate the outer race, while
applying pressure to it.

4. i the bearing rotation is rough or noisy, replace it.

{When reassembling)

® Set the belleville spring in the correct direction.

# Set the release hearing so that the working force ol itis 78 to
118 N {8 to 12 kgf, 18 to 26 lhs) in the radial direction by
adjusting with the shim (thickness: 0.2 mm, 0.079in.}

Clutch Disc Wear

1. Measure the depth from the travelling clutch disc surface to
the top of rivet at least 10 points with a depth gauge.

2. If the depthis less than allowable limit, replace it.

3. If oil is sticking to clutch disc, or disc surface is carbonized,
replace it.
In this case, inspect transmission main shaft oil seal, engine
rear oil seal and other points for vil leakage.

4. Check the same at the PTO clutch disc as travelling <iutch
disc.

0329F140

Depth to rivet top
{traveiling clutch disc Allowable limit gg.{gm‘,‘
and PTO clutch disc) )

Mutual Difference of Release Lever

1. insert the clutch center bar {1) and gauge ring (2) {Inciuded
in the clutch centeriser kit, Code No. : 0791.6-20052) with the
guide (Code No. ; 07916-53471).

2. Measure the clearance between gauge ring and the top of
adjusting screw with a feeler gauge.

3. If the clearance is not within the factory specifications, adjust
with the adjusting screws.

Mutua!l difference of 0.0to02mm
release lever Factary spec. 0000t00.008in.
{1) Clutch Center Bar (2) GaugeRing

5.2-12



B1550-B1750-B2150-B1550HST B1750HST-B2150H5T WSM, 10221

5.2 CLUTCH

0329P075 . )
{1) Clutch Center Bar

0329P076

{2} GaugeRing

Release Lever Height

CO20F071

|
Inside I \l Qutside

1. Mount the clutch on the clutch table {Included in the cutch
centeriser kit, Code No. : 07916-90052) with the clutch center
bar {1) and gauge ring (2).

2. Adjust the height of the three release levers with the gauge
ring as shown in Photo. 0329P075.

* Use 32 mm side of the gauge ring for B92000C.

3. Measure the clearance between the gauge ring and the top
of adjusting screw with a feeler gauge.

4, |f the clearance is not within the factory specifications, adjust
with the adjusting screws.

Clearance between
auge ring and the
op of adjusting screw

00to 0.7 mm
Factory spec. 0.000t00.028in.

I 14.7tc 19.6 N-m
Adjusting screw 1510 2.0 kghm

Tightening torque lock nut 10.8 10 14.5 fi-Ibs

M IMPORTANT
® Be sure to adjust the mutual difference of release lever to
within the factory specifications,

M NOTE

e Apply adhesive (Cemedine No. 110 by Cemedine Industry
Co., Lid. or equivalent) to the adjusting screws, replace lever
and lock nuts.

Clearance between Pressure Plate 2 and Adjusting Screw

1. Measure the clearance between pressure plate 2 and top of
adjusting screw with a feeler gauge.

2. if the clearance is not within the factory specifications, rotate
adjusting screw to adjust.

Clearance between
14to 15 mm
pressure plate 2 and Factory spec. ;
adjusting screw 0.055 1o 0.05%in
E— 15.7to 216 N-m
Tightening torque ﬁ;ﬂ{("’;ﬂ?g screw 1.6t02.2kgf
11.6t0 15.9 ftlbs

Pressure Plate Flatnhess

1. Place a straightedge on the pressure plate, and measure the
clearance with a feeler gauge at several points.

2. If the clearance exceeds the allowable limit, replace.

3. When the pressure plate is worn around its outside and its
inside surface only is in contact with the straightedge,
replace even if the clearance is within the allowable limit.

Clearance petween
pressure plate and
straightedge

s 0.2 mm
Allowable limit 0.008 in.

5.2-13
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B1550-81750-82150-81550H5T-B1750H5T-B2150HST WS, 60354-0

Belleville Spring Free Height

1. Put the belleviile spring on the surface plate.
2. Place a straightedge on the belleville spring and measure the

free height.

3. If the measurement is less than the allowable limit, replace.
4. Check for cracks, if defects are found, replace.

Belleville spring free
height

Allowable limit gggg;’{‘n

5.2-14
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B1550-B1750-B2150-B1550HST-B1750HST BZ150HST WSM, 60354-0 5.3 TRANSASSION

[B1550.B1750.B1550HST.-B1750HST]
TROUBLESHOOTING

W HYDROSTATIC TRANSMISSION [B1550HST-B1750HST]

System will not operate in Vibration
elther direction and noise Loss of power
y ¥
turn good Check hinkage good Check cod ;
Check input shaft = g:ﬁ;:d 2| (speed control »-| (charge pressure) - d - rChI:acfk hr’gh .
edal to neutral (case pressure) elet pressure
older}
not turn A low ¥ defective
high above
Repair or Fili to Repair or iow below :}ﬁ,’;‘;:g{:
replace proper level replace minimum Kmit
allowable 1
firmit
high above maximum Y y
Changeaitte | 9229  Finspect _ allowable limit Check Replace oil filter
specified oi? - strainer - vacuum cartridge
clogged can't repair
¥
Cleanup good
Vibrating f
pressure
Repair or repiace pipe (== 2| Inspect charge
connection relief valve
defective
gead !
Repair
{flush)
Replace Hydrostatic . .
_ ] Transmission " cant repair l
| Assembly -
0 good
low below
- . minimum
good Inspect neutral and 5 good I‘;'nrse{;t::tr:lr%?ief €an trepait  |oo o 3 allowabte limit
check valve valve correctly
defective defective
Y
can't repair Repair Repair {flush)
(flush} or replace
can't repair

$.3-1



5.3 TRANSMISSION B1550-B1750-82150-B1550H5T-B1750HST-B2150HST WSM, 603540

TROUBLESHOOTING (Continued)

Oil heat over Reduce
machine
load
good
no
Check ,
Check oil good _ | tnspect radiatar net and oil _ | {charge pressure}- good . ::ei}ieecf l:}egslzure
level | cooler | {case pressure} ol P
high
low defective above
¥ ¥ max- good
imum high
Fill to proper Clean up or tow below allow- above
level flush minimum able max-
allowable limit imum
timit allow-
able
Chan eoil%o 900d ¥ ncnect _ Check Replace oil filter
specified oi - strainer - hi ; vacuum cartridge
gh above maximum
allowable limit pressuré
clogged
3
Clean up good can‘trepair
Vibrating Y Reset
pressure correctly
Repair or replace pipe |- »| Inspect charge
connection relief valve
defective
ood
g ¥
Repair
Replace Hydrostatic
Transmission __ Y
Assembly It
Check case
A pressure
lows helow 150Mpa
(1.5 kgiiem?.21 psi)
oil temp. 25 to 50°C
(77 to 122°F)
Y
Check case relief 2152 :g :;_S;thgﬂ?mz
pressure 2110 36 psi)
ail temp,
low below 2510 50°C {77 to 122°F}
minimum
allowable
¥ limit ¥
Replace case Fiush or replace pipes
relief valve and ail cooler
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B1550-B1750-82150-B1550HST-B1750HST-B2150HST WSM, 60354-0 5.3 TRANSMISSION

TROUBLESHOOTING (Continued)

Tractar will not Tractor jerks

stop in neutral when traveling
position. slowly.

Y
Check linkage . o
{speed control pedal good » | Adjust neutral can’t adjust Inspect neutral
speed to neutral | adjuster valve
holder and speed set
device)

Y

defective
defective Y

Y Repair

Repair or
replace

System pperates
in one direction
only

checkdlinkage dal g
! 0o , ,

isp‘:.::!e‘;él ttoo:et[rti):rgle ? 9 ] Check high relief

holder and speed set pressure

device)

unusuaily low

Y

defective

¥ Repair check
valve

Repair or
replace
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5.3 TRANSMISSION B1550-81750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 603540

TROUBLESHOOTING

Bl MECHANICAL TRANSMISSION [B1550-B1750]

Symptom Probable Cause Solution Re:erence
age
Noise from e Transmission oil insufficient Refill 5.G-3
Transmission ® Gearworn or broken Replace
o |mproper backiash between ring gear and Adjust $.3-40
spiral bevel ptnion shaft
® Improper backiash between differential Adjust 5.4-5
pinion and differential side gear
e Bearings worn Replace $.3-39
Gear Slip out of ¢ Shift fork spring tension insufficient Replace —_
Mesh ® Shift fork or shifter worn Replace 5.3-33
® Shift fork bent Replace 5.3-33
Differential Lock e Differential lock pedal play excessive Adjust 5.4-3
Cannot Be Set e Differential lock shift fork broken Replace S.4-6
¢ Differential lock clutch broken Replace S.4-6
Differential Lock e Differential lock spring broken or fall Replace or Assemble | 5.4-6
Pedal Does Not e Differential lock spring tension insufficient Replace S.4-6
Return
SERVICING SPECIFICATIONS
Item Factory Specification Allowable Limit
Speed Set Lever Force 29.4t034.3N
(See page 5.3-9) 3.0to 3.5kgf ——
6.6107.7 Ibs.
High Relief Valve Setting Pressure 22.6t0 24.5 Mpa 21.60r25.5 Mpa
230 to 250 kgffcmz 220 or 260 kgf/cm?2
3271103555 psi 3128 or 3697 psi
(Oif temperature {Oii temperature
at 25%to 50°C at 25°to 50°C
77°10 122°F) 77°10 122°F)
High Relief Valve Spring | Free Length 40.0 mm —_—
1.575in.
Setting Length 34.0mm —_—
1.339in.
{load 612 N, 62.4 kgf, 138 |bs)
32.5mm _
1.2801in.
(load 612 N, 62.4 kgf, 138 Ibs)
Case Relief valve Setting Pressure 167 to 226 kPa 147 or 245 kPa
1.7 to 2.3 kgfiem?2 1.5 0r 2.5 kgficm?
24t0 33 psi 21 or 36 psi
{O1l temperature (Qil temperature
at 25° to 50°C at 25°1050°C
77°10 122°F) 77°10 122°F)
Case Relief Valve Spring Free Length 2592 mm —_—
1.022in.
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B1550-B1750-B2150-B1550HST-B17S0HST-B2150HST W5M, 60354-0

5.3 TRANSMISSION

SERVICING SPECIFICATIONS (Continued)

Item

Factory Specification

Allowable Limit

Case Relief Valve Spring

Setting Length

20.0mm

0.787 in.

(load 294N
3.00 kgf
6.62 lbs)

17.5mm

0.689in.

(load 418N
4.26 kgf
9.29 |bs}

Charge Relief Valve

Setting Pressure

441to 579 kPa

4.51t0 5.9 kgf /cm2

64 to 84 psi

more than case pressure
(Qil temperature

at 25°C, 77°F)

412 or 608 kPa
4.2 or 6.2 kgffcm?
60 or 88 psi

more than case
pressure

(Oil temperature
at 25°C, 77°F)

42210 559 kPa
4.3t0 5.7 kgf fom2
61to 81 psi

more than case
pressure

(Qil temperature
at 50°C, 122°F)

392 or 558 kPa
4.0 or 6.0 kgf/cm2
57 or B5 psi

more than case
pressure

(Oil temperature
at 50°C, 122°F}

Vacuum

Setting Pressure

120 mmHg
{Qil temperature
at 25°C, 77°F)

60 mmHg
{Qil temperature
at 50°C, 122°F)

35 mmHg
(Qil temperature
at 80°C, 176°F)

220 mmHg
(Oil temperature
at 80°C, 176°F)

Neutral Valve Spring
{short)

Free Length

Setting Length

19.71 mm

0.7770in.

15.0mm

0.591in.

({load 27 N
2.7 kgf
6.01bs)

11.0mm

0.43in.

{load 490N
5.0 kaf
11 lbs)
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5.3 TRANSMISSION

81550-81750-B2150-B1550HST-B1750HST-82150HST WSM, 60354-0

SERVICING SPECIFICATIONS (Continued)

Item

Factory Specification

Allowable Limit

Neutral Valve Spring
{long}

Free Length

Setting Length

29.7mm
1,169 in,

15.0mm

0.591in.

{load 17 N
1.7 kgf
3.7 lhs)

11.0 mm

0.43in.

{load  21.18N
2.16 kgt
4.76 bs)

Check valve Spring

Free tength

Setting Length

2691 mm
1.183in.

19.5 mm

0.768in.

(load  3.128N
0.319 kgf
0.763 ibs)

16.2.mm

0.638in.

(load 451N
0.460 kgt
1.014 ibs)

Piston to Bore

Clearance

0.02 mm
0.0008in.

0.04 mm
0.0016in.

Slipper

Thickness

3.00 mm
0.118in.

2.90mm
0.114in.
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5.3 TRANSMISSION

SERVICING SPECIFICATIONS (Continued)

Item Factory Specification Allowable Limit
Gears Backiash 0.10t00.20 mm 0.4 mm
0.004 10 0.008 in. 0.016in.
Gear to Spline Clearance 0.03t00.08 mm 0.20mm
0.0012 10 0.0031in. 0.0079in.
@ Sift Fork to Shift Gear Groove Clearance 0.10t0 0.35mm 0.50 mm
(B1S50HST, B1750HST) 0.004 t0 0.014in. 0.020in.
29T-14T-18T Gear to 2nd Shaft Clearance 0.007 10 0.053 mm 0.10 mm
(B1550HST, B1750HST) 0.0003 t0 0.0021in. 0.0039in.
2nd Shaft 0.D. 21.987 to 22.000 mm _—
0.8656 to 0.8661in.
29T- 14T-187 Gear 1.D. 28.007 to 28.028 mm -_—
1.1026 t0 1.1035in.
Needle 0.D. 299410 3.000 mm —_—
0.1179t0 0.1181in.
@ 16T-20T Gear to Reverse Shaft Clearance 0.07 to 0.045 mm
{B1550,B1750) 0.00031t0 0.0018in.
Reverse Shaft 0.D. 21967 10 21.980 mm 0.10 mm
0.8648 10 0.8654 in. 0.0039in.
16T-207 Gear 1.D. 25987 10 26.000 mm e
1.0231t01.0236in.
Needle 0.D. 1.994 t0 2.000 mm —
0.0785 10 0.0787 in.
17T, 21T Gear to 3rd Shaft Clearance 0.007 to 0.047 mm 0.10mm
{B155Q0HST, B1750HST) 0.0003 to 0.0019in. 0.0039in.
3rd Shaft 0.D. 24987 to 25.000 mm -—
0.9837 10 0.9842 in.
17T, 217 Gear 1.D. 29.007 10 29.028 mm —_—
1.1420tc 1.1428in.
Needle 0.D. 1.997 to 2.000 mm —_
0.0786 to 0.0787 in.
PTO Shaft Initial Turning 0.49 to 1.47 N-m —_—
Torque 0.05100.15 kgf-m
0.36 t0 1.08 fi-lbs
Adjusting Shim Thickness 0.3mm, 0.012in. —_
0.4mm, 0.016in. _—
0.5 mm, 0.020in. _
Ring Gear to Spiral Bevel Pinion Shaft Backlash 0.10tp 0.20 mm 0.4mm
0.004 10 0.008 in. 0.016in.
Adjusting Shim Thickness 0.2mm, 0.008in. —_
0.3 mm, 0,012in. —
0.5mm, 0.020in. —_
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B1550-B1750-82150-B1550HS7-B1750HST-B2150HST WS, 60354-0

TIGHTENING TORQUES

Item N-m kgf-m ft-lbs
Neutral Adjuster 18610323 1.9t0 3.3 13710239
Trunnion Shaft Cover 20t025 0.20t0 0.26 1.45t0 183
Charge Pump 10.8t0 13.7 1.62101.98 8.0t0 101
Motor Swashplate 15.7t0 20.6 1.6t02.1 12t0 15
Port-block 30910377 3.15t03.85 171020
High Relief Valve Seat 23510294 24t03.0 17410 21.7
High Relief Valve Cap Nut 58.8 to 68.6 6.0t07.0 43.4t0 506
Case Relief Valve Nut 1.67 10 2.26 0.17100.23 1.23t0 1.66
Plug (Drain) 49010588 5.0t06.0 36.2t043.4
Plug (P1, P2} 19.6to 24.5 20to25 14.5t0 181
Plug(P1,P2) PT 3/8 29.41039.2 30to4.0 21.7t0 289
Plug Seat (P1, P2) 49010588 5.0t66.0 36.2t043.4
Plug(P3, P4, P5) 8.8t010.8 09to1.1 65t0 8.0
HST Case to Transmission Case 48 1to 559 491057 35.4t0d12
Mid PTO Case Bearing Holder 13.7t0 19.6 1.4t02.0 10.1to0 145
Case Cover to Case
Mid PTO Case to Transmission Case 48.1t055.9 491t05.7 35.4t041.2
Rear Cover Mounting Strew 39.2t064.7 40tob.b 28.9t047.7
PTO Shaft Screw 18.6t032.4 1.9t63.3 13.7t0 23.9
B NOTE

e The hydrostatic transmission for the tractors from the serial number written below it explained on page

BM.3-1 to BM.3-11 and 85.3-1 to BS.3-17.

Madels Serial number
B1550H5T (2WD} above 20001
B1550H5T {4WD) above 60001
B175QHST (2WD} above 20001
B1750HST (AWD) above 60001
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CHECKING, DISASSEMBLING AND SERVICING
[1] SPEED SET DEVICE (B1550HST.B1750HST)

DISASSEMBLING AND ASSEMBLING
- Speed Set Lever

1. Measure the force to move the speed set lever (A) forward at
its top (grip).

2.f the force is not within the factory specification, turn the
nut{1) to adjust.

2941034.3N
Factory spec. 3.0t03.5 kgf
66t07 7lhs

Force to mave the
laver

(When reassembling)
® After installing the spring (3), align the head of nut (2) with

the punched mark {4).
{1} Nut {3) Spring
(2) Nut {4) Punched Mark

£319p238 -

Setting Length of Lower Rod

1. Measure the length "B".
2. If the measurement is not within the factory specifications,
adjust with the yoke of the lower rod.

Setting length of 178 mm
Iower?od Factory spec. 70 in.
{1} SpeedSetlever (3} ‘¥nke
{2} LowerRod (4} Spring

0354F033 ~ -

539
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[2] HYDROSTATIC TRANSMISSION (B1550HST-B1750HST)

W NOTE Maodeils Serial number
® The hydrostatic transmission for the tractors from B 1350057 (2WD) o001
the serial number written right is explained on
page BM.3-1 to BM_3-11 and BS.3-1 to BS.3-17. BI550HST {4WD) above 60001
B1750HST {2WD) above 20001
B1750HST (4WD) above 60001
CHECKING AND ADJUSTING
: i Reverse Speed

1. Lift the rear of the tractor so that the rear wheels are off the
ground.

2. 5et the engine speed at 2600 rpm and depress the
differential {ock pedal.

3. If the rear wheels do not turn within the factory
specifications, loosen the lock nut {1) and adjust the bolt (2).

127 to 137 rpm
Rear wheel rpm Factory spec. (Engine at 2%00 rpm)
0319P239 S - (1) Lock Nut (1) Lock Nut
Neutral

1. Lift the rear of the tractor so that the rear wheels are off the
ground and run the engine at low idling and drive only rear
wheeis.

2. Depress the one end of speed control pedal and release, and
do the same at the other end.

3. if the rear wheels do not stop turning, adjust as following
procedure.

. H NOTE
03199239 - [FER = ® After taking off the cover, loosen the screw and be sure to
' place the neutral adjuster with its longer groove upward.

Adjusting Neutral

1. Rotate the neutral adjuster counterclockwise so that the rear
wheels turn forward.
. Then rotate it clockwise until wheels stop completely.
. Put a mark on the clutch housing aligning the groove on
neutral adjuster.
4. Rotate the neutral adjuster clockwise so that the rear wheels
turn reverse.
5. Then rotate it counterclockwise until wheels stop
completely.
00 11F108 6. Put a mark on the clutch housing aligning the groove on
. neutral adjuster.
7. Hold the neutral adjuster so that its groove is at the middle
of the marks and tighten the screw.

B NOTE

® When the wheels tend to turn forward, rotate the neutral
adjuster clockwise.

® When the wheels tend to turn reverse, rotate the neutral
adjuster counterclockwise.

[FUN L S

19ta32N-m
Tightening torque Neutral adjuster to case 1.9t0 3.3 kgf-m
13 to 24 tt-lbs

03719p241
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Qil Pressure in Hydrostatic Transmission

1. Clean and clear the work area,. and fully engage the parking
brake.

2. Remove the knob screws (2) and sub cover (1).

3. Measure the following oil pressures using Hydrostatic
Transmission Testing Kit {Code No. 07916-52040) as
instructed,

{1) SubCover {2} Knob S¢rew

o35

Pressure Gauge {Low pressure} (07916-51301) Pressure Gauge (High pressure) {07916-50322)

Threaded Joint in Relief Valve

Thread loint (07316-50341) Pressure Tester {07916-50401}

Cable (07916-50331}

Gasket (04714-00200)

Connector 1 (07316-60811)

Long Connector (07916-60831)

Connector 2{07916-60821)

Case Pressure, PS5 port

High Pressure (Reverse), P2 port

Charge Pressure, P3 port

High Pressure (Forward), P1 port

T port Vacuum Gauge
(07916-51331}

- Pressure Tester
\?‘,\ ' {07916-50401)
1 . |
\5‘%{\)

P Cahle
A {07916-50331)

/’/

Vacuum, P4 port

Long Connector {07916-60831) Threaded Joint (07916-50341}

Gasket (34714-00200)

0011F090
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TPz

QE19PIE3

High Relief Pressure

1. Remove the M 10 hex socket head plug from P1 (6) or P2 (5)
port {P1 is for forward and P2 is for reverse).

2. Instali connector 2 (8) to P1 (forward) or P2 (reverse) port.

3. Assemble connector 1 (2) and threaded joint (3) with the
gasket between them.

4. Install the assembled connector 1 (2} and threaded joint (3)
to connector 2 (4).

5. Install the cable (1), threaded joint in relief valve set pressure
tester and high pressure gauge to threaded joint (3} in order.
6. Run the engine at 2600 rpm.
7. Place the high-low shift lever in high. _
8. Depress the speed control pedal approx. 10 mm (0.39 in.)
which rotates the trunnion shaft 0.087 rad (5.0°).
22,610 24,5 MPa
Factory spec. 230 1o 250 kgfrem?
High relief pressure 3271 to 3555 psi
{Oil temperature at 25°
to 50°C, 777 to 122°F) 21.60r 255 MPa
Allowable limit 220 or 260 kgficm?
3128 or 3697 psi

B IMPORTANT
® Measure quickly so that the relief valve may not be in
operation more than 10 seconds.

B NOTE
® High pressure gauge is 30 MPa (300 kgf/fcm2, 4260 psi) full
scale.

(When reassembling)
® Install the M 10 plug to the port with the gasket laying on its
seat.

19.6t0 24.5N-m
Plug {P1,P2 port} 20t025 k%f-m
14 t0 18 ft-lbs
Tightening torque
54 9toS8.8N-m
Plug seat {P1, P2 port} 5.6t06.0kgf-m
41to 43 ft-bs
{1} Cable {4) Connector 2
{2) Connectarl {5} P2Port
{3} Threaded Jjoint {6} P1Port
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Case and Case Relief Pressure

1. Remove the PT 1/4 piug from P5 port (4), with care not to
allow any particle of sealing tape enter into the port.

2. tnstall the long connector (3) to P5 port with sealing tape on
its thread.

3. Install the threaded joint (2) to long connector with the

gasket between them.
F _ . fnstall the cable (1), threaded joint in reiief valve set pressure
BRI : : tester and low pressure gauge to threaded joint in order.

<Y

5. Run the engine at 2600 rpm.
OET9FIGE 6. Place the high-low shift lever in neutral.
. S 7. Release the speed control pedal to setin neutral.
{1} Cable {3) Long Connector N .
@) Threaded Joint () PS5 Port 8. After measuring the case pressure, remove the eye joint from

T1 port and plug the port with PF 3/8 screw to measure the
case relief pressure,

167 to 226 kPa
Factory spec. 1.7t02.3 kgfrem?
Case relief pressure 2421632 7 psi
{Oil temperature at 25°
t0 50°C, 77°to 122°F) 147 or 245 kPa
Allowable limit 1.50r2.5 kgfrem?
21.3 or 35.6 psi
B NOTE

¢ Low pressure gauge is 2 MPa (20 kgf/cm?2, 284 psi) full scale.

{When reassembling)
® Install the PT 1/4 plug to the P3 port with the sealing tape on

its thread.
881010.8N-m
Tightening torgue Piug {P5 port) 09to 1.1 kgf-m
6.5 t0 7.9 #t-lbs
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Charge Pressure

1. Remove the PT 1/4 piug from P3 port (4), with care not to
allow any particle of sealing tape enter into the port.

2. Install the long connector (3) to P3 port with sealing tape on
its thread.

3. Install the threaded joint (2} to long connector with the
gasket between them.
4_ Install the cable (1), and threaded joint in order.
5. Run the engine at 2600 rpm.
- 6. Place the high-low shift lever in neutral.
B318RR4E 7. Release the speed control pedal to set in neutral,
{1} Cable (3) Long Connector 44110579 kPa
{2} Threaded Joint {3) P3Port Factory spec. 451059 kgficm?i
Charge pressure £4.2 1w 83 9 psi
{Cil temperature at 25°C,
77°F) 412 or 608 kPa
Allowable limit 4.2 or6.2kgfrem?
597 or B88.2 psi
42110 559 kPa
Factory spec. 431957 kgiem?
Charge pressure 61.11a81.1 psi
{Cil temperature at 50°C,
+22°F) 39201558 kPa
Aligwable limit 4.0 01 6.0 kgficm?
56.90r 852 psi
B NOTE

® Low pressure gauge is 2 MPa (20 kgf/cm2, 284 psi) full scale.

(When reassembling)
® Install the PT 1/4 plug to the P3 port with the sealing tape on

its thread,
h lug ¢ } SR AN
Tightening torque Plug (P3 port 9to1.1kgfm
g 9 ? 6.5t0 7.9 ft-lbs
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03I9PIAE

{1) P4Port
{2} Long Connector

Vacuum

{4y Cable

(3) Threaded Joint

1. Remove the PT 1/4 plug from P4 port (1), with care not to
allow any particle of sealing tape enter into the port.

2. Install the long connector (2) to P4 port with sealing tape on
its thread.

. Install the threaded joint (3) to long connector with the
gasket between them,

. Install the cable {4), threaded joint in relief valve set pressure
tester and vacuum gauge to threaded joint (3} in order.

. Run the engine at 2600 rpm.

. Place the high-low shift lever in neutral.

. Reiease the speed control pedal to set in neutral.

2 W

~) h un

120 mm Hg {at 25°C, 77°F)
g0mmHg  {at 50°C, 122°F)
3smmHg {at80°C, 176°F)

220 mmHg {at 80°C, 176°F)

Vacuum Factory spec.

{Qil temperature)

Allowable limit

B NOTE
¢ Vacuum gauge is 760 mm Hg (30 in. Hg) full scale.

(When reassembling)

& Install the PT 1/4 plug to the P4 port with the sealing tape on
its thread.

BB8to10.8N-m
Tightening torque Plug {F3 port) 0.9t0 1.1 kgfm
6.5t0 7.9 ftlbs

DISASSEMBLING AND ASSEMBLING

0319P231-
{1) HST

{2) Front Wheel Drive Shaft

{3} 1stShaft

0319P256

(1) Screw
{2) Neutral Holder

{(3) Neutrai Adjuster

(5) Hose

{6) Drive Shaft

{4) Neutral Holder

Arm

(S} Spring Holder

Hydrostatic Transmission

1. Remove the propeller shaft {4) from the 1st shaft {3).

2. Remove the drive shaft (6) from the front wheel drive shaft
{2). {AWD type anly)

3. Loosen the hole damp and remove the hose (5).

4. Remove the H5T mounting screws, and remove the HST (1).

{wWhen reassembling)

o After inserting the spring pin into the 1st shaft and drive
shaft, lock the spring pin with a wire.

® Besure to replace the gasket with a new one.

{#) PropellerShaft

48110 55.9 N-m
49t05.7 kgtm

Tightening torque
° 9 39.4t0 41,2 ft-lhs

HST mounting screw

Neutral Holder

i. Place parting marks on the neutral adjuster {3} and the
neutral holder arm (4).

2. Remove the screws and spring holder (5).

3. Remove the screw and the neutral holder arm {4).

4. Remove the screw (1) and pull out the neutral holder (2).

{(When reassembling)
® Aligning the parting marks, install the neutral adjuster and
the neutral holder arm.

186t0324N-m
1.9t033 kgtm
1410 24 ft-lbs

Neutral holder arm

Tightening torque mounting serew
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oo1IP123
(1)} Hose Joint
(2) 147 Gear

(3) FrontWhee| Drive Shaft1

Front Wheel Drive Shaft 1 and Gears

1. Pull out the front whee! drive shaft 1 (3) forward.
2. Remove the external snap ring and 14T gear (2}.
3. Remove the external snap ring and 16T gear (4).
4. Remove the hose joint {1) and gasket (5).

(When reassembling)
¢ Install the snap ring with its rounded edge facing the gear or

bearing so that its sharp edge in the groove keeps itself in
place against the force.

t__h_j @ * Snap Ring (a)(d) F s Snap Ring (]
- Vo ®OE
;;
} ) i
[ — /l N
@ Sharp Round \Sharp
0011F103 0011F098
Repair-stand for Assembling and Disassembling
1. To facilitate disassembling and assembling, make a repair
T Retainer Plate stand as shown in the figure.
W IMPORTANT
¢ (Clean the repair -stand and the outside of the hydrostatic
transmission case.
0011F100 ® Hydrostatic transmission is composed of many precision
parts and they have highly finished or polished surface.
& Take extreme care to prevent damage or dirt during
55 mm disassembling and assembling,
(2.2 in, _ o Coat hands with hydrostatic transmission oil before
: handling the parts to minimize the possibility of rust.
o FeT o Clean the parts and coat them with hydrostatic transmission
E. . il before assembling
06\ B\ \I ]
[Wed 1'
//
10mm 1.D.
B 23 mm
(04 ‘"J\Jiz.z in.)
0011F092
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0011P124 -

DOT1R2E

0306P003 -

Port Block

1. Remove the port block mounting screws, and tap the front of
port block {1} flange with a soft hammer to separate.

{When reassembling)

¢ Cover the splines of each shaft with thin tape to protect the
sealing lip.

® Install port block with gasket, O-ring and valve plate in place,

M IMPORTANT

e Valve plates (2), (3) may stick to the port block, but they are
not fixed . Take care not to drop them.

¢ Valve plates are not interchangeable. Valve plate of the
pump has two notches and the valve of the motor has
notches,

22.51027.4N-m
Tightening torque Paort block to case 2.3t0 2.8 kgf-m
17 10 20 ft-lbs
{1) PortBlock (3} Motor Vaive Plate

{2) Pump Valve Plate

Motor Cylinder Block

1. Hold the output shaft (1) and slightly tap the rear of case
flange with a soft hammer to separate the motor cylinder
block assembly.

2. Slide out the motor cylinder block {2) with pistons (3),
retainer plate (4) and retainer holder (5).

(When reassembling)
® Aligning the hole on the swashplate to the dowei pin in the
case, and install the output shaft assembly in the case.

(1) Output Shaft {4} Retainer Plate
(2) Motor Cylinder Block {5} Retainer Holder
{3) Piston

5.3-17




S.3 TRANSMISSION B1550-B1750-B2150-81550H5T-B1750HST-B2150H5T WSM, 60354-0

Pump Cylinder Block

1. Remove the internal snap ring retaining the retainer plate of
pump.

2. Slide out pump cylinder block (1) with pistons (3} retainer
plate (2) and internal snap ring (4).

3. Draw out the thrust plate from the variable swashplate,

{When reassembling)

® Check that internal snap ring {4) faces correct in the
direction, and install it to pump swashplate.

¢ Squeeze the snap ring {(4) and slip into the hole its ar¢ first by

Q303P037

pushing down with a screwdriver to fit surely.
{1} Pump Cylinder Block {3} Piston
{2) Retainer Plate {4} SnapRing

00i1P46
T Retainer Plate
W
00117100
0011F102

Charge Pump and Input Shaft

1. Remove the screws retaining the charge pump case {1).

2. Tapping the rear end of the input shaft (2) with a soft
hammer, separate the charge pump case (1} with the input
shaft {2} from the case.

3. Remove two knock pins,

10Bt013.7 Nem
Tightening torque | CHArge pump case to 1.1 10 1.4 kgf-m
as 8.01010.1 fr-lbs
03:99257 {1) Charge Pump Case {2} Input Shaft
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0303P03%

0011P141

SERVICING

00117132 ¢ .

0306P008

Pump Swashplate

1. Remove the screws retaining trunnion shaft cover,

2. Tap the end of trunnion shaft (1) with a soft hammer to
separate the trunnion shaft cover 2 (3).

3. Tap the end of shaft with a soft-hammer to separate the
trunnion shaft cover 1(2).

(When reassembling}

e |nstall the trunnion shaft covers (2), (3} with the seam of
bearing (4), (5} facing forward {machined surface side of
case).

20t025Nm
Tightening torque Cover mounting screw 0.20to .26 kgf-m
1.4t01.9 ft-fbs
{13 TrunnionShaft {4) Seam of Bearing
(2) Trunnion Shaft Cover 1 {5) Seam of Bearing

{3) Trunnion Shaft Cover 2

Input Shaft

1. Pull out input shaft {3) with the bearing on it from the
charge pump case.

2. Check the seal surface (1), the bearing surface {2} and the
bearing {4).

3. If the shaft is rough or grooved, replace.

4. If the bearing is worn, replace.

{1) SealSurface {3) inputShaft
{2) Bearing Surface {4) Bearing

Cylinder Block 8ore and Pistons

1. Lift all the pistons gently with the retainer plate {1).

2. Check the pistons for their free movement in the cylinder
block bores.

3. if the piston or the cylinder block bore is scored, replace the
cylinder block assembly.

Clearance between 0.02mm
piston and bore Factory spec. 0.0008 in.

{1} Retainer Plate
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Piston Slipper and Retainer Plate

. Check the slipper (1) for flatness.

. If rounded, replace.

. Measure the thickness of piston slipper.

. If the measurement is less than the allowable limit, replace.
. Check the lubricant hote (2} for clogging.

. If clogged, open hole with compressed air,

g ln oW —

Thickness of slipper

Factory spec. g
- 2
Allowable limit 0

{1) Piston Slipper {2} Lubricant Hole

Cylinder Block Face

1. Check the polished face (1) of cylinder block for scoring.
2. If scored, replace the cylinder block assembdly.

3. Check the spring (2) for breakage.

4, If broken, replace the cylinder block assembly.

{1) Polished Face {2) Spring

Valve Plate

1. Chefk) the engagement of the valve plate (1) and the anchor
in{2).

. gushing the valve plate against the anchor pin, lift it to
remove,

. Check the valve place for foreign particles.

. Clean the valve plate and dry with compressed air.

. Check the vaive plate for scratches, wear and erosion.

. fworn or scored, replace.

M NOTE

¢ Run 2 fingernail across the valve plate surface. if worn, it
will be felt. After checking, coat them with hydrostatic
transmission oil.

[ W9

v on b Lo

{1) Valve Plate {2) Anchar Pin

Swashplate and Thrust Plate

1. Check the bearing surface of trunnion shaft (1) for scratches
and excessive wear.

2. If worn or scored, replace.

3. Check the thrust plate (2) for scratches and excessive wear.

4. ¥ worn or scored, replace.

{1} Bearing Surface {2) Thrust Plate

5.3-20



81550-B1750-B2150-B1550HST-B17S0HST-BZ150HST WSM, 603540 5.3 TRANSMISSION

N - (]
ZEEN E —
|l 1 mm
(0.004 in.)
0011F096

Trunnion Shaft Cover

1. Check the bearings {1) for scratches and excessive wear.
2. if worn or scored, replace.
3. Check the oil seal {(2) and the O-ring (3) for damage.

l NOTE

e After checking, coat the bearing with hydrostatic
transmission ail, and the cil seal lip and the O-ring with
grease.

¢ When replace the oil seal {2), press it in the trunnion shaft
cover until it is 1 mm (0.039 in.) below the shoulder and
obtain the clearance under it.

{1) Bearing {3} O-ring
{2} QilSeal
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Oil Seal and Bearing

1. Remove the flanges (3}, (6) and check the oil seals (1), (4) for
damage.

2. Check the bearings (2}, (5} for wear.

3. if the bearings are worn, replace.

W NOTE

e After checking, coat the bearing with hydrostatic
transmission oil and the oil seal lip with grease.

G ® When replacing the bearing, press it in the port block so that

I IR _ its mark faces outside and 3.5 mm {0.318 in.) of it remains
G above the machined surface.

¢ When reassembling, always replace the oil seal as follows.

8 Press the oif seal {4) in the port block until it is 3 mm {0.118
in.) below the machined surface using the flange 1 (6).

¢ Press the oil seal {1} in the port block until so that 0.5 mm
(0.020 in.) of it remains above the machined surface using

'ﬂ_h the flange 2 {3).

0011P142

(1) OilSeal {4} Oilseal
(2) Bearing (5} Bearing

b (3) Flange2 (6) Flange 1
3.5 mm (0.138 in} }[ %i/@ g ¢

©\ L F3 mra (0.118 in.)

0.5 mm (0.020 in.}

3.5 mm (0,138 in.

&,
Mark’// O

(011F095
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0011P326

(1) Cap Nut

{2) SetScrew
{3) Spring

{#) valve Seat
{5) Poppet Valve

Case Relief Valve

1.

Check the valve and the spring for excessive wear and
breakage.

2. If worn or broken, replace.
2585 mm, 1.022in.
{free)
Length of valve Factary 200 mm, 0 787 in.
spring spec. {load 29.4 N,3.00 kaf.6 .62 Ibs)
175 mm, 3089 n.
{load 41 8 N, 4.26 kaf, .39 Ibs)
B NOTE
® The screw and the nut should be tightened fully, and then 3

t0 3.5 mm (0.118 to 0.138 in.} of the thread on the screw will
extend from the nut.

(6) Backup Ring

{8) BackupRing

{10} Port Block

2
o

[l
=3

3
0.
1.7

Tightening torque Screw and nut gf-m

V1

R = Y
Pad = =]

Fto
A7 to0.2
210 i

,*
[

ii_gh Pressure Relief Valve

. Rerove the cap nut (1).

2. Put an alignment mark across the seat screw (2) and the port
block (10) and measure its height from the port block to get
the same setting pressure when reassembling.

3. Remove the valve seat {4) using the vaive seat driver, which is
shown in figure.

4. Check the poppet valve (5) for scratches and damage.

5. Check the O-ring {7), (9) and the backup rings (6), (8} for
damage.

7. Check the spring (3) for breakage and wear.

8. If anything unusual, replace the high pressure relief valve
complete assembly.

AQ 00 mm, 1.575in.
{free)
Length of valve Factory 340 mm, 1.33%in
spring spec. {load 612 N.62.4 kai,6.138 lbs)
32.5mm, 1.2B0in
{ioad 765 N, 78.0 kgf, 172 ths)

H NOTE

¢ When reassembling, replace the O-ring and bonded seal.

® When the setting height of the seat screw (2} is not known,
tighten it temporarily and adjust after reassembling the
tractor.

¢ After reassembling the tractor, check the setting pressure

and adjust by turning the set screw (2).

58.8toGB.HEN-m
Cap nut €0to7 0kgim
43 10 51 fi-ibs

Tightening torque
235t0294Nm
Valve seat set screw 24to3.0kgfm
17 t0 22 fr-Ibs
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16.75t0 17.00 mm
{0.659t0 0 669 in.)

amm (0.161n)

2.9103.0mm 16,80 17.0 mm

0.114100.118in. ; . ;

{ ) {0.661 tn 0.669 in.) Materal 543-CD )
15.3t0 15.5 mm Heat Treatment: Quenching and Tempering
{0.602to0.610in) Hardness: H p-44

Parts number: 07916-60841

0011F094
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0034 1P138

{1} Check Valve (4) Valve Body
{2} O-ring {5} Neutral Valve
{3} BackupRing {6} O-ring

corpran . - 27

{1} O-ring {4) Spring Holder
{2} O-ring {5} SnapRing
{3) Spring

Neutral and Check Valves

1. Remove the valve assembly and disassemble it.
2. Check the check valve (1) and the neutral valve (5) for their
free movement on or in the valve body {4) .

3. if the valve surface is scored, replace.
4. Check the holes of the valve body (4) and the neutral valve
(5) for clogging.
5. if clogged, open hole with compressed air,
6. Check the O-rings (2), {(6) and the backup ring {3) for
scratches and damage.
7. Check the springs for breakage and wear.
8. If anything unusual, replace.
1971 mm, §.2760in.
{free)
Length of valve 15.00 mm, 0.591 in.
sprigg {short) Factoryspec. | 15ad 27 N, 2.7 kgf, 6.0 Ibs)
{nautral vatve)
1100 mm, 0.43 in,
{load 49.0'N, 5.0 kgf, 11.0 lbs)
297 mm, 1.1697in,
{free)
Length of valve 13.0 mm, 0.391 in.
spring (long) Factoryspec. | (1oad 17.0 N, 1.7 kgf, 3.7 ibs}
{neutral valve)
11.0mm,0.43 in.
(load 21.18 N, 2.16 kaf, 4.76 1bs}
26.91mm, 1.05%4 in.
{free)
Length of valve 19.5 mm. 0.768 in
sprin Factory spec. ) SH 3
(checivalve} ¥ {load 3.128 N, 6.319 kgf, 0.703 Ibs)
16.2mm, 0.638in.
{load 4.511 N, 0.460 kgf, 1.014 1bs)
B NOTE

® When reassembling, replace the O-ring and the backup
rings.

3431t0392N-m
Tightening tarque Valve body to case 35t04.0kgfm
2510 29 ft-lbs

Charge Relief Valve

1. Remove the internai snap ring {5) and draw out the spring
holder {4).

2. Check the spring (3) for breakage and wear.

3. Check the O-ring (1}, {2) for damage.

4. If anything unusual, replace.

Hl NOTE
® Install the internal circlip with its sharp edge facing outside.
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0011P137

oy

0G11F093

$ 43 mm
~ 3 (1.77 in. dia} |
.S E'; L $3ksmm
EREX {1.37 in. dia.)
~EnS |Lglamm L§ mm
(0.71 in. dia.) C1 mm
[ I { |__,z(0.ou i}
—_ ¢ 17 mm
g & ~ (067 in. dia.}
SRIEE 629 mm
23 ER (1,14 in. dia.;
RS
i Cl mm
(0.0% in.}
Materiat: S45C
Q011F101

Charge Pump
1. Check the charge pump case (1), the plate (2} and the gerotor
set {3) for scratches and wear.

2. If scratched or worn, replace the charge pump complete
assembly.

- Measure the side clearance referring to the figure.

. If the clearance exceeds the factory specification, replace the
charge pump complete assembly.

P

: 0.03010 0.060 mm
Side clearance Factory spec. 0.0018 1o 0 0236 in.

Bl NOTE

® When reassembling, replace the O-rings and the oil seals,
and grind the surface of the plate (2) and the charge pump
case (1) with finest oii stone.

{1) Charge Pump Case {3) GerotorSet
{?) Plate {4) Straight Edge

Special Tool A for Pressing Oil Seal

1. Make the special tools shown in figure and reassemble the
charge pump according to following directions.
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5.3 TRANSMISSION

0011F089

jid

PP /.

&
0011P145

Reassembling {1)

1.

Ptace the swashplate in neutral and install the input shaft {5)
to the case (1) with the bearing (2} onit.

2. Instali the coliar (7) on the bearing (2).

Ul W

h

(1
4]
(3}
(4}
{5}
(6)

. Coat the O-rings (8), (10) with hydrostatic transmission oil

and instalt them on the case (1).

. Install the dowel pins (3}, (9) and the plate (4).
. Grind the key {6) with fine oil stone and install in it the

groove of the input shaft (5).

. install the gerotor set {11), noting the location of groove for
the key.
Case {7) Collar
Bearing {8} O-ring
Dowei Pin {3) Dowel Pin
Plate (10} O-ting
Input Shaft {11} Gerotor Set
Key

Reassembling (2)

. Coat the O-rings (5}, (6) with hydrostatic transmission oil and

install them on the charge pump case (4).

. Install the charge pump case (4) on the piate (10) and the

gerotor set (9), and screw the screws (7} lightly.

. Press the plate (3) in the charge pump case (4).
. Cover the splines and the shoulder of the input shaft {8) with

thin tape.

. Press the oil seal (2) in the charge pump case using the special

tool {A), until it is 4 mm (0.157 in.) below the machined
surface.

. Install the interna!l snap ring (1) with its sharp edge facing

outside.

. Tighten the screws (7).

10.8t013.7 N-m

Charge pump case to 17 10 1.4 kqf-m

Tightening torgue

case 8.0t0 10.1 t-bs
{1} SnapRing {6y O-ring
{2) OilSea! {7) Screw
{3) Plate {8) lnputsShaft
{8} Charge Pump Case (9) Gerotor Set
{S) O-ring {10} Plate
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[3] TRANSMISSION CASE (B1550HST.B1750HST)

DISASSEMBLING AND ASSEMBLING

Fork Shaft and Shift Fork

1. Remove the fork shaft lock screw (1).

2. Screw M8 screw (pitch 1.25 x 70 mr long, pitch 1.25 x2.76in.
fong) into the fork shaft (3), and tap out it to the rear.

3. Remove the shift fork (2).

{When reassembling}

® (nstall the fork shaft with the groove {(4) facing the
differential gear case (5).

{1} Fork Shaft Lock Screw {4} Groove
{2} Shift Fork {5) Differential Gear Case
{3} Fork Shaft

0319F106

Spiral Bevel Pinion Shaft

1. Remove the ¢coupling (1).
2. Remove the spiral bevel pinion with gears and bearings onit.

{1} Coupling

8093014 _
ath Shaft

1. Remove the external snap ring (1) and shift the external snap
ring (2) forward.

2. Tapping out the 4th shaft (3) rearward, remove the 24T gear
{4).

3. Take out the 4th shaft with the gears and the bearing on it.

{1) SmapRing {3) 4thshaft
(2] SnapRing {4) 24T Gear

03190249
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Front Wheel Drive Shaft

1. Remove the 23T gear (1).
2. Remove the internal snap ring (2},
3. Draw out the front wheel drive shaft (3).

{1y 23T Gear {3} FromtWhee! Drive Shaft
(2} SnapRing

2nd Shaft and 29T-14T-18T Gear

1. Remove the external snap ring {1).
2. Remove 14T gear (2).

3. Tap out the 2nd shaft (3) rearward.
4. Take out the 29T-14T7-18T gear.

(1) SnapRing (3) 2nd Shaft
{2} 147 Gear

%

0219P253
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LER

-

0319P255

3rd shaft and 21T, 29T and 17T Gear

BO22F}18

{1) 24T Gear
{2} Spring Pin
{3) Shaft

SERVICING

{9) 117 Gear Shaft
{5) SnapRing
(&) Oil Seal

1. Remave the internal snap ring (1).
2. Tap out the 3rd shaft (2) rearward.
3. Take cutthe 21T, 217 and 177 gear.

{*) SnapRing {2} 3rdShaft

Mid-PTO

1. Separate the mid-PTO case from the transmission case.

2. After tapping the spring pin (2} into the shaft (3}, remove the
shaft (3) and the 24T gear (1}.

3. Remove the oil seal (6} and the external snap ring {5).

4. Draw out the 11T gear shaft (4) with the bearing on it

3251036 2 N-m
Plug 45t050kgtm
44 to 49 ftibs

Tightening torque

_ 48 0tn S5 9 N-m
Mid-PTO case to 49t05.7 kgf-m

transmission case 35 to 41 ft-ibs

Checking Bearing

1. Hold the inner race, and push and pull the outer race in all
directions to check for wear and roughness.

2. Apply transmission oil to the bearing, and hold the inner
race. Then, turn the outer race to check rotation.

3. If there is any defect, replace.
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0319P0S6

0303P052

0303P053.

Backlash between Gear and Spline

1. Secure the shaftin a vise.

2. Set adial indicator (lever type).

3. Move the gear by hand for measurement.

4. If the measurement exceeds the allowable limit, replace it.

0.03t0008mm
Factory spec. i
Backlasl& beltween 0001200003 10
gear and spline . 0.20 mm
Aliowable lienit 0.008 in.

1. Set a dial indicator {lever type} with its finger on the tooth
surface,

2. Move the gear to measure the backlash, while hoiding the
mating gear.

3. If the measurement exceeds the allowable limit, replace.

01010 0.20 mm
Factory spec. 0,004 t0 0.008 in.
Gear backlash

04Amm

Allowable limit 0.016 in.

Clearance between Shift Fork and Shift Gear Groove

1. Place the shift fork in the shift gear groove and measure the
clearance with a feeler gauge.
2. If the clearance exceads the allowable limit, replace.

010t0 030 mm
Clearance between Factory spec. 0.004t00.012 in.
shift fork and gear
groove Allowable limit 93 mm.

Clearance between 29T-147-18T Gear and 2nd Shaft

1. Measure the 29T-14T-18T gear |.D. with an inside
micrometer, and then 2nd shaft O.D. with an outside
micrometer.

2. Measure the O.D. of two needles in the needle bearing with
anoutside micrometer.

3. Clearance is the difference between the gear {.D. and the
sum of shaft O.D. and two needles O.D.

4. If the clearance exceeds the aliowable limit, replace.

0.007 t0 0.053 mm

Clearance between Factory spec. 0.0003 t0 0.0021 in.
29T-14T-18T gear

and 2nd shaft Allowable limit g1 om

2ndshaft 0.0 Factory spec. 5132233 :((g (232322? mm

28.007t028.028 mm

19T-14T-18T gear
1D. Factary spec. 11026 ta 1.1035 in.
Needie C.D. Factary spec. é%?;g?gg??éq TL
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Clearance between 21T, 17T Gear and 3rd Shaft

1. Measure the 217, 17T gear 1.D. with an inside micrometer,
and then 3rd shaft O.D. with an outside micrometer.

2. Measure the 0.D. of two needles on the needle bearing with
an outside micrometer,

3. Clearance is the difference between the gear [.D. and the
sum of shaft 0.D. and two needles O.D.

4. if the clearance exceeds the allowable limit, replace.

0.007 10 0.053 mm
Clearance between | Tactoryspec. 0.0003 to 0.0021 in.
21T, 177 gear and
3rd shaft - 0.1 mm

Allawable jimit 0.03%in.

24987 t0 25.000mm
3rdshaft OO Factory spec. 09837100.9843 in.,
21T, 17T gear 1.D. Factory spec. ?912% :g %91252 ir'sm
Needle 0.D. Factory spec. 33?&‘%3%%?;%

[4] TRANSMISSION CASE (B1550-B1750)

DISASSEMBLING AND ASSEMBLING
- : Shaft Cover 1
. ? \ 1. Remove the shaft cover 1 (1).

(When reassembling)
® Besureto replace the gasket (2) with a new one,

0319P042

{1} Shaft Cover
{2} Gasket

0315F104
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15t Shaft

1. Remove the bearing (1) on the st shaft (2) with a speciai-use
puller set (Code No: 07916-09032).

2. Remove the bearing (4) and 29T gear {6) on the 2nd shaft (5)
with a special-use pulier set.

3. Remove the 1st shaft with the cover spacer (7).

(When reassembling)
® Besure to replace the gasket (8) with a new one.

0219F105

{1} Bearing

{2} 1stShaft
{3) Bearing

{4} Bearing

{5} 2nd Shaft
{6} 29T Gear
{7} CoverSpacer
{8) Gasket

0319P046

Fork Shaft and Shift Fork

1. Remove the shaft lock screw (1).

2. Screw M8 screw (pitch 1.25 x 70 mm long, pitch 1.25x 2.76 in.
long) into the fork shaft (3), and tap out it to the rear.

3. Remaove the shift fark(2}.

(When reassembling)
& |nstall the fork shaft with the groove (4) facing the
differential gear case (5).

0319F106

{1) Fork Shaft Lock Screw
(2} ShiftFork

{3) Fork Shaft

{4) Groove

{5) Differential Gear Case
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Spiral Bevel Pinion Shaft

1. Remove the rod and drum (16).
2. Draw out the spiral bevel pinion shaft (13).
3. Remove the 24T gear (1). (AWD type only)

0319POS7

{1) 24T gear

{2) Coliar

{3} Needle Bearing
{4) Spacer

{5) Shim

{6) Bearing

(7 137327 Gear

{8) ExternalSnap Ring
{9) Collar

{10} Stop Collar

{11} Bearing

{12) Bearing

{13} Spiral Bevel Pinion Shaft
{14} 167 Gear

{15) Pinion Collar

(16} Drum

0318F107

4th Shaft

1. Remove the external snap ring (€).

2. Set a wood piece, and tap out the 4th shaft (5) to the rear to
remove the bearing (1).

3. Remove the 30T gear {2) and 13T-17T gear (3), and pull out
the 4th shaft(5).

{1} Bearing

{2} 30T Gear

{3} 13T-177 Gear

(4} Bearing

(5) athShaft

{6) ExternalSnap Ring
{7} 197 Gear

{8) Collar

{97 Bearing

0319F108
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5.3 TRANSMISSION

0319P04Y -

2nd Shaft

1. Draw out the 2nd shaft (2) to the rear.

0354F085

0319P050

Reverse Shaft

{1} Bearing
{2} 2nd Shaftwith 137 Gear

(3}
(4
(5}
{6}

29T Gear
13T Gear
177 Gear
Beartng

1. Remove the internal snap ring (8), and tap out the reverse

shaft (3 or 10) to the rear.

0354F086

5.3-35

Y
2
3
{4
{s)
(6)
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16T-20T Gear
Needle Bearing
Bearing

Internal Snap Ring
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Reverse Shaft QWD)
Collar 3

Collar



5.3 TRANSMISSION

B1550-B1750:B2150-B1550H5T-81750H5T-B2150H5T WSM, 10221

3rd Shaft

1. Remove the internal snap ring (7).

2. Set a wood piece, and tap out the 3rd shaft (5) to the rear to
remaove the bearing (3).

3. Remove the 17T-13T gear (4) and pull out the 3rd shaft (5).

0319P051
s (1} internaiSnap Ring
o
& ;\4 (2) Shim
AR NS (3) Bearing
ﬁ*“-- iﬁyﬂl—-" il (4} 177-137 Gear
R I (5) 3rd Shaft
f}@li MEL : {6} Bearing
\"'.x;;JL/J' L {7} Internal SnapRing
0354F087
PTO Fork Shaft

CoasP124 .

1. Tap out the PTO fork shaft (1} to the front.

Refer to page 5.3-30.
The 197 Gear is used for the gear transmission instead of the
247 Gear,

Checking Bearing

1. Hold the inner race, and push and pull the outer race in all
directions to check for wear and roughness.

2. Apply transmission oil to the bearing, and hold the inner
race. Then, turn the outer race to check rotation.

3. If there is any defect, replace it.
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Gear Backlash
1. Set a dial indicator (lever type) with its finger on the tooth

surface.
2. Move the gear 10 measure the backlash, while holding the
mating gear.
3. If the measurement exceeds the allowable limit, replace it.
0.10400.20 mm
Factory spec. 0.004160.008 in.
Gear backlash
i P 0.4 mm
: Allowable limit 0.006in.
0319R)56

Clearance between Shift Fork and Shift Gear Groove

1. Ptace the shift fork in the shift gear groove and measure the
ciearance with a feeler gauge.
2. if the cdlearance exceeds the allowable limit, replace it.

G10t00.35mm
Clearance between Factory spec. 000410014 in,
shift fork and shift
gear groove Allowable limit Q-3 sam

0319P0S7

Clearance between 167-20T Gear and Reverse Shaft
1. Measure the 16T-20T gear I.D. with an inside micrometer,
and then reverse shaft 0.D. with an outside micrometer.
2. Measure the O.D. of two needles in the needle bearing with
an outside micrometer.
3. Clearance is the difference between the gear |.D. and the
sum of shaft 0.D. and two needle O.D.
4. If the clearance exceeds the allowable limit, replace.
0.007 to 3.0045 mm
’ ’ Clearance between Factory spec. 0.0003t00.0018 in,
0315P058 16T-20T gear and
reverse shaft Allowabie limit PO
Reverse shaft Q.D. Factory spec. 513222 :g Sjaggg :";ITI
167-20T gear L.D. Factory spec. %sogg;’ }g %%ggg :‘;:m
Needle O .D. Factory spet. aggg;gé{?gggf’n
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[5] DIFFERENTIAL GEAR CASE
DISASSEMBLING AND ASSEMBLING

Differential Assembly

1. Remove the left and right differential bearing holders (19},
(9).

2. Take out the differential assembly from the differential gear
case.

(When reassembling)

¢ Install the differential assembly, noting the number of
differential side shims (10), (18).

{1) Shim

{2} Differential Side Gear

{3) Differentiai Pinion Collar

(4) Differential Pinion

{5} ThrustCollar

{6} Differential Side Gear

{7) Ring Gear Bushing

{8} Shim

{9) Differential Bearing Holder (RH}
{10) Differentiaf Side Shim

{11) Differential Pinion Shaft

{12) Differential Pinion Collar

{13) Differential Pinion

{14) Bearing

{15) Ditferentiai Case

{16) Ring Gear

{17) Bearing

{18) Differential Side Shim

0319F112 (19) Differential Bearing Holder {LH)

5th Shaft

1. Remove the external snap ring (1), and remove the drum (2}
and spring (3). (B1550-B1750)

2. Remove the rear cover mounting screws.

3. Remove the 5th shaft {5) with the PTQ shaft.

39210 64.7 N-m

4.0 t0 6.6 kgf-m
28.9to 47.7 ft-bs

Rear caver mounting

Tightening torque screw

{1} External Snap Ring
[BI550HST-B1750HST] {2) Coupling (81550HST-B1750HST}

{2} Oneway Clutch Cam {B1550-B1750)

{3) Spring {B1550-B1750})

(4) External 3nap Ring (81550-B1750)

(5} SthShaft

(6) Bearing

{7) 147 Gear{B1550HST-B1750HST)

{7) 13T Gear{B155¢-B1750)

(8} ExternalSnapRing
{B1550HST-B1750HST)

(8) Collar (B1550-B1750}

{3) Bearing

0354F088
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Q319POSS

SERVICING

Co4sP128 .

PTO Shaft

1. Flatten the lock washer (5).

2. Remove the screw (B}, plain washer, lock washer (5), washer
(4) and straight pin,

3. Tap out the PTO shaft (7} to the rear.

(When reassembling)

¢ Replace the lock washer with a new one, be sure to adjust
the turning torque of PTO shaft. (See page $.3-40)

® Lock the screw with the tock washer after adjusting the
tirning torque.

186t0324Nm
Tightening torque Screw 1.9t03.3kgfm

13.7 10 23.9 ft-lbs

{1} Rear Cover {7} PTOShaft

(2) 21T Gear(B155QHST-B1750H5T) {8} Bushing

{2} 22T Gear{B1550-B175() {9) PTO Callar

{3} Taper Roller Bearing {10} PTOShim

{4} Washer {11} Taper Rolier Bearing
{5} Lock Washer {12} PTO Collar

{6} Screw

Checking Bearing

1. Hold the inner race, and push and pull the outer race in all
directions to check for wear and roughness.

2. Apply transmission oil to the bearing, and hold the inner
race. Then, turn the outer race to check rotation.

3. If there is any defect, replace it.
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Initial Turning Torque of PTO Shaft

1. Tighten the screw (10} to the specified torque (18.6 t0 32.4 N-
m, 1.9t0 3.3 kgf-m, 13.7 to 23.9 ft-ibs).

2. Install the PTO shaft to the rear cover, and install it to the
differential gear case.

3. Screw the screw (M 10 x Pitch 1.25) in PTO shaft (9}, and set a
torque wrench to it.

4, Turn the PTO shaft with a2 torque wrench to measure the

3 initiat turning torque.
N VA 5.1f the initial turning torque is not within the factory

0319P05 ) _ specifications, adjust the turning torque with the shims (15).

04910 1.47 N-m
Initial turning torque Factory spec, 0.05to 015 kgf-m
0.3610 1.08 ft-lbs
{Reference)
#Thickness of shims: 0.3mm{0.0121in.)
0.4mm (0.016in.)
0.5mm {0.020in.)
) M NOTE
) \E) & | ock the screw {10} with the lock washer {12} after adjusting
0319F114 the turning torque.
{1) Taper Roller Bearing {8) OilSeal
{2 21T Gear(B1S50HST-B1750HS5T} {9} PTO Shaft
(2) 22T Gear{(B1550-B1750} (10} Screw
{3) PTO Collar {11) Plain Washer
{4) Taper Roller Bearing {12) Lock washer
{5) PTO Collar {13} washer
{6) Bushing {14} Straight Pin
{7) PTO Bearing Coliar {15) Shim

Backlash between Ring Gear and Spiral Bevel Pinion Shaft

1. Setadial indicator (lever type) on the ring gear.

2. Measure the backlash by fixing the spiral bevel pinion shaft
and moving the ring gear by hand.

3. When the backlash is too smali, decrease the number of
shims (2) in the side of the ring gear, and insert the removed
shims in the opposite side. When the backlash is too large,
decrease the number of shims {1) in the side of the
differential case, and insert the removed shims in the
opposite side.

4. Adjust the backlash properiy by repeating the above

procedure.
011002
Backlash between Factory spec. 0.008100.008 in.
ring gear and spiral
bevel pinion shaft Allowable limit g-g{g’i"n
{Reference)
& Thickness of differential 0.2mm (0.008in.)
side shims {1) : 0.3mm (0.012ir.)
0.5mm (0.020in}
0319F115 ¢ Thickness Ofdlfferentlal 0.2mm (U.DOBin)
- : side shims (2) : 0.3mm (0.012in.)
(1) Shim (2} Shim 0.5 mm (0.020n.)
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[B2150.B2150HST]
TROUBLESHOOTING

M HYDROSTATIC TRANSMISSION [B2150HST]

System will not operate Vibration
ineither direction. and npise Loss of power
1 Y
Check input turm | checkoi 999d [ Check linkage 9°°d! Check good
shaft leve! | fspeed control charge pressure
Eﬁ:lal to neutral ow bel
older ow below
notturn low factory spec.
4 l« defective
Repair ar Fill to Repair or Replace oil
replace proper level replaca filter cartridge
can't repair
Inspect charge
relief vatve
] defective
Repair or defective Inspect . good
repiace hydraulic - good bydraulic -
pump pump Repair
A {tlush}
can‘t repair
\
Replace Hydrostatic
Transmission
pump and motor
A A A
Y
ood Check
¢ high relief
pressure
can’t repair good
Iow‘below{
. . - Replace check minimum factory
Repair or replace defactive inspect » can't repair ang high pressure spec.
neutral valve y neutral vaive |™ relief vaive
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B HYDROSTATIC TRANSMISSION {Continued)

Qil heat over

Check }990d | Inspect radiator net good { Redyce | N@gnod Check good | Check
ol level = and oil cooler exterior »| maching | charge relief —n-l  high relief
load pressure pressure
defective defective
f / |fl:lw below High above
Fillto Clean up actory spec. rmaximum
prapet level or flush good factary spec
L i
Replace otf k
filter cartridge | Replace I
can't repair
¥
Inspect
charge refief
valve
i ood ood i
Repair or - defective Inspect 9 Inspect B 9 defective
replace - hydraulic strainer ¥
pump
Repair nr
defective replace
good ¥
Repair or
replace
Replace Hydrostatic
Transmission ¥
pump and motor
assembly Check case
relief pressure
A A
9810 294 kPa
low below‘i?tg?ftm? {1 to 3 kgticm?
14 psi) 14to 43 psi)
. e oll temp.
ail temp ?1025’?) 50°C (122°F)
good Check case Y
relief vaive
Clean or
flush pipes
defective and pil rooler
tntertor
Replace case
rehefvalve , .
ran't repair
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5.3 TRANSMISSION

TROUBLESHOOTING

l MECHANICAL TRANSMISSION [B2150]

. Reference
Symptom Probable Cause Solution Page
Noise from #® Transmission oil insufficient Refill $.G-8
Transmission ® Gear worn or broken Replace e
® [mproper backlash between spiral bevel Adjust 5.3-71
pinion and spiral bevet gear
® |mproper backlash between differential Adjust 5.4-5
pinion and differential side gear
@ Bearings worn Replace 5.3-67
Gear Slip Out of ® Shift fork spring tension insufficient Replace —_
Mesh ® shift fork or shifter worn Replace 5.3-68
® Shift fork bent Replace 5.3-68
Hard Shifiing ® Shifter or shift fork worn or damaged Replace 5.3-68
® Shift fork bent Replace 5.3-68
Gears Clash ® Clutch does not release Adjust or Repair 5.2-9
When Shifting

SERVICING SPECIFICATIONS

Hem

Factory Specification

Allowable Limit

Case Relief Valve

Setting Pressure

98tc 294 kPa
1to 3 kgf/em2
1410 43 psi
(Oil temperature
at 50°C, 122°F)

Spring Length

{free) 23.0mm
0.906in.

load 29.4 N, 5.0 mm
3.0kgf, 6.6 1bs 0.591in.

Check and High Pressure
Relief Valve

Setting Pressure
[Relief valve]

27 5t0 28.4 MPa
280 to 290 kgf/cm?
3983 to 4125 psi

(Oil temperature
at 50°C, 122°F}

Spring Length(short) | (free) 12.4 mm _
[Relief Valve] 0.488in.
load 41.84 N, 10.5mm —_—
427 kgf,9.41ths 0.413in.
Spring Length{iong} (free) 18.2 mm —
[Check Valve] 0.717in.
load 3.43 N, 14.5mm _
0.35kgf,0.77 tbs  0.571in.
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SERVICING SPECIFICATIONS (Continued)

ftem Factory Specification Allowable Limit

Neutral Valve Setting Pressure | Close 2.45t0 3.73 MPa -_—
[25 to 38 kgfiem?2, 356 to 540 psi )
Open 1.47 MPa
{15 kgf/em?, 213 psi )
(Oil temperature at 50°C, 122°F)

Spring Length (free) 18.4mm _—
(short) 0.7244in.
load 43.2 N, 13.9mm
4.4kgf, 9.7 lbs 0.5472in.
Charge Relief \VValve Setting Pressure 490 to 686 kPa —
5to 7 kgficm?
71 to 99 psi

(Oil temperature
at50°C, 122 °F)

Spring Length (free) 23 mm —_—
0.91in.
load 27 N, 17 mm —
2.7 kgf, 6.0 1bs 0.67in.
. 0.02 mm 0.04mm
Piston to Bore Clearance 0.0008 in. 00016 in.
. . 3.00mm 290 mm
Piston Slipper Thickness 0.118in. 01142in.
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SERVICING SPECIFICATIONS

Item Factory Specification Allowable Limit
Gear to Spline Backlash 0.030t0 0.078 mm 0.2 mm
0.001 10 0.003 in. 0.008in.
Gear to Gear Backlash 0.10t0 0.20 mm 0.4mm
0.004 10 0.008 in. 0.016in.

24T Gear to PTO Shift Fork Clearance 0.10t0 0.30 mm 0.5mm

(B2150MST) 0.004 t0 0.0121in. 0.020in.

16T-29T Gear to Shift Fork Clearance 0.10t0 0.35 mm 0.5mm

(B2150H5ST} 0.004t0 0.014in. 0.020in.

Shifter to Shift Fork Clearance 0.10t0 0.35mm (0.5mm

(B2150H5T) 0.004t0 0.014in. 0.020in.

18T Gear to 3rd Shaft Clearance 0.009tc 0.059 mm 0.10 mm

(B2 150HST) 0.0004 10 0.0023 in. 0.0039in.

3rd Shaft 0.D. 27.987 10 28.000 mm —_—
1.1019to 1.1024 in.

18T Gear I.D. 3200910 32.034 mm —_—
1.2602101.2612in.

Needle 0.D. 1.994 10 2.000 mm —_—
0.078510 0.0787 in.

12T Gear to 3rd Shaft Clearance 0.007 10 0.053 mm 0.10mm

{(B2150HST) 0.0003t0 0.0021 in. 0.0039in.

3rd Shaft 0.D. 2198710 22.000 mm —_—
0.8657 to 0.8661 in.

12T Gear {.D. 27.007 10 27.028 mm _—
1.0633 10 1.0641in.

Needle 0.D. 2.494t0 2.500 mm —_—
0.0982 t0 0.0984 in.

27T Gearto 6th Shaft Clearance 0.009 to 0.059 mm 0.10 mm

(B215QHST) 0.0004 10 0.0023 in. 0.0039in.

6th Shaft 0.D. 27.987 t0 28.000 mm —
1101910 1.1024 in.

27T Gear 1.D. 32.0091032.034mm —_—
1.2602t01.2612in.

Needle 0.D. 1.994 to 2.000 mm
0.0785t0 0.0787 in.

32T Gear to Shift Fork Clearance 0.10t0 0.35 mm 0.5mm

{(B2150} 0.004t00.014in. 0.020in.

24T Gear 1o Shift Fork Clearance 0.10t0 0.30 mm 0.5mm

(B2150} 0.004 10 0.02 in. 0.020in.

Shifter to Shift Fork Clearance 0.10t0 0.35mm 0.5 mm

(82150} 0.004t00.0141n. 0.020in.
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SERVICING SPECIFICATIONS (Continued)

tem Factory Specification Aliowable Limit
29T-15T Gear to Shift Fork Clearance 0.10t0 0.35mm 0.5mm
(B2150) 0.004t0 0.014in. 0.008 in.
17T Gear to PTO Shift Fork Clearance 0.10t0 0.35 mm 0.5mm
(82150) 0.004t00.014in. 0.020in.
27T Gear to Front Drive Shift Fork Clearance 0.10tc 0.35mm 0.5 mm
(B2150) 0.004to0.014in. 0.020in.
15T Shaft Gear to 15t Shaft Clearance 0.014t0 0.052 mm 0.10 mm
(B2150) 0.0006 to 0.0020in. 0.00391in.
1st Shaft 0.D. 19.980 to 19.993 mm —
0.7866t0 0.7871in.
15T Shaft Gear I.D. 26.007 to 26.020 mm _—
1.0239t0 1.0244 in.
Needle O.D. 2.994 t0 3.000 mm  —
0.1179t0 0.1181in.
20T Gear to 2nd Shaft Clearance 0.009 t0 0.059 mm 0.10 mm
(B2150) 0.0004 to 0.0023 in. 0.0039in.
2nd Shaft Q.D. 2798710 28.000 mm —_—
1.1019t0 1.1024 in.
207 Gear 1.D. 32.0091t0 32.034 mm ——
1.2602 t0 1.2612 in.
Needle 0.D. 1.994 to 2.000 mMm —_—
0.078510 0.0787in.
18T Gear to 3rd Shaft Clearance 0.009t0 0.059 mm 0.10 mm
(B2150) 0.0004 t60.0023 in. 0.0039in.
3rd Shaft 0.D. 27.987 to 28.000 mm —_—
1.10191t0 1.1024 in.
18T Gear 1.D. 32.009t0 32.034 mm _
1.2602t0 1.2612in.
Needle 0.D. 1.994 to 2.000 mm —_—
0.0785 to 0.0787 in,
13T Gear to 3rd Shaft Clearance 0.007 t0 0.053 mm 0.10 mm
(B2150) 0.0003 to 0.0021in. 0.0039in.
3rd Shaft 0.D. 21.987t0 22.000 mm e
0.8656 t0 0.8661 in.
13T Gear 1.D. 27.007t027.028 mm —
1.0633 to 1.0641in.
Needle O.D. 2.494 10 2.500 mm —_—
0.0982 to 0.0984 in,
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5.3 TRANSMISSION

SERVICING SPECIFICATIONS (Continued)

Item Factory Specification Allowable Limit
27T Gear to Idle Shaft Clearance 0.607 to 0.053 mm 0.10 mm
(B2150} 0.0003 t0 0.0021in. 0.0039in.
ldle Shaft 0O.D, 21987 to 22.000 mm —_—
0.8656 to 0.8661 in.
27T Gear 1.D. 32,007 t0 32.028 mm o
1.2601 to 1.2609in.
Needle O.D. 4,994 to 5.000 mm _
0.1966 t0 0.1969 in.
16T-16T Gear to Reverse Shaft Clearance 0.007 to 0.045 mm 0.10 mm
{82150) 0.0003 to 0.0018in. 0.0039in.
Reverse Shaft 0.D. 24 987 to 25.000 mm —_—
0.9837 to 0.9843 in.
16T-16T Gear 1.D. 30.007 to 30.020 mm —_—
1.1814t0 1.1819in.
Needle 0.D. 2.494 to 2.500 mm _
0.0982 to 0.0984 in.
Spiral Bevel Pinion Shaft Turning Torgue 0.98t04.90 N.m
0.10to 0.50 kgf.m
0.22to 1.10 ft-lbs
Spiral Bevel Pinion to Spiral Bevel Gear Backlash 0.10t0 0.20 mm
0.0039 t0 0.0080 in. _—
Tightening torques of screws and nuts on the table below are especiaily specified.
{For general use screws and nuts : see page 5.G-4)
item N-m kgf-m ft-lbs
Neutral adjuster mounting screw 23.5t027.4 24t028 17.41020.2
Neutral holder arm mounting screw 23.5t027.4 241028 17.4t020.2
Port block mounting screw 309t037.7 3.15t0 3.85 22.7810 27.85
Cover mounting screw 35t04.3 0.361t00.44 2.601t03.18
Check and high pressure relief valve cap nut 53.9t063.7 55tob6.5 39.8t047.0
Neutral valve 53.9t063.7 5.5t06.5 39.81047.0
Charge relief valve 98to 118 10to1.2 72t087
Front case cover mounting screw 34.3t039.2 3.5t04.0 25310289
Front cover mounting screw 34310 39.2 35t04.0 25310289
Bearing support mounting screw and nut 16.7to 19.6 171020 12.3t0 145
Bearing holder mounting screw 16.7to 19.6 1.7t02.0 123to 145
Differential bearing holder mounting screw 17.6t0 235 1.8tc 2.4 13.0to 17,4
Rear cover mounting screw 48.1 to 55.9 49t05.7 354to41.2
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CHECKING, DISASSEMBLING AND SERVICING
[1] SPEED SET DEVICE (B2150HST)
DISASSEMBLING AND ASSEMBLING

Speed Set Lever
1. Measure the force to move the speed set iever (1} forward at
its top (grip).
2. if the force is not within the factory specifications, turn the
nut (2) to adjust.
294t0 343 N.m
Eovrgf to move the Factory spec. 30te3.5kgfm
6.610 7.7 ft-ths

Setting Lenath of Rod

1. Measure the length (B} .
2. If the measurement is not within the factory specifications,

adjust it with the rod (3).

Setting length of 34 mm
rod 9leng Factory spec 12

{1) Speed Setlaver {3) Rod
{2) Nut

0354F034

[2] HYDROSTATIC TRANSMISSION (B2150HST)

CHECKING AND ADJUSTING

Maximum Forward Speed

1. Depress the speed control pedal (1) all the way in the
forward direction, and measure the tractor speed.

2. If the measurement is not within factory specifications,
loosen the lock nut {2} and adjust with the bolt (3).

; about 19km/h
r‘g’é‘dm“m forward Factory spec. 11.5 mph
p {Tire8.3-24)

{Reference)
® Length"£¢”: 171021 mm{0.67 to 0.82in.)

{1} Speed Control Pedal {4} Lock Nut
{2} Lock Nut (5} Bolt
{3) Bolt

Maximum Reverse Speed

1. Depress the speed control pedal (1) all the way in the reverse
direction, and measure the tractor speed.

2. If the measurement is not within the factory specifications,
loosen the lock nut (4) and adjust with the bolt {5).

about 15.2km/h

Maximum reverse
Factory spec. 9.5 mph
speed y (Tire 8.3- 24)

(Reference)
¢ Length”£2”: 1610 20mm (0.63 10 0.79in.}
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0011F108

Adjusting Neutral

A\ cruTon

When attempting to adjust the neutral, lift up the rear of the
tractor with a jack to leave the rear wheels from the ground.

. Rotate the neutral adjuster counterclockwise so the rear

wheels turn forward.

. Then rotate it clockwise until wheels stop completely.
. Put a mark on the cutch housing aligning the groove on

neutral adjuster.

. Rotate the neutral adjuster clockwise so the rear wheels turn

reverse.

. Then rotate it counterclockwise until wheels stop

completely.

. Put a mark on the ciutch housing aligning the groove on

neutral adjuster.

. Hold the neutral adjuster so its groove is at the middle of the

marks and tighten the screw.

B NOTE

When the wheeis tend to turn forward, rotate neutral
adjuster ciockwise.

When the wheels tend to turn reverse, rotate neutral
adjuster counterclockwise.

Tightening torque Neutral adjuster to case 2.4to 2.8 kyf-m

23.5t0 27.4 N'm

17410 20.2 ft-1bs
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H_igh Relief Pressure and Chaige Relief Prassure

1. Remove the joint screw LH and seal washer from the * A"
port.

2. Attach adaptor 3 (6) with collar {8) and seal washer to the
A" port.

3. Remove the joint screw RH and seal washer from the "B”
port.

4. Attach adaptor 2 (7) with the collar {9} and seal washer to
the "B" port.

5. Attach the HN tube (1) and connector 3 (4) on adaptor 2 (7)
and then a high pressure gauge (2) on the HN tube.

AR
0339P011

.6 gé

(1) HN Tube ' ”{.5). Adaptura 6. Attach the HN tube (1) and connector 3 (4) on adaptor 3 (6)
{2) High Pressure Gauge {7) Adaptor?2 and then a low pressure gauge (3) on the HN tube.
(3) Low Pressure Gauge {8) Collar 7. Fully engage parking brakes. -
{8) Connector3 {9) Collar 8. Change the range selectqr lever to the_ Low position.
{5) Adaptor1 9. Start the engine and run it at the maximum speed.
s 10. Read the low pressure gauge (3) {right side) to measure the

charge relief pressure.

11. Then depress the speed control pedal forward and read the
high pressure gauge (2) (teft side) to measure the forward
high relief pressure.

12. Stop the engine and interchange the high pressure gauge
(2) with the low pressure gauge {3).

13. Start the engine and run it at the maximum speed.

14. Depress rear of the speed control pedal and read the high
pressure gauge (2) (right side) to measure the reverse high
relief pressure.

15. If the measurement is not within the factory specifications,
replace the valve.

When high relief pressure is defective, see page 5.3-57
{Check and High Pressure Relief Valve).

wWhen charge relief pressure is defective, see page 5.3-58
(Charge Relief Valve),

® Factory Specification

Charge relief vaive

Oiltemperature Valve operating pressure
50°C 490 to 686 kPa
{122°F) {5 to 7 kgfiem2, 7110 99 psi )

Check and high pressure relief valve

Qil temperature Valve operating pressure

50°C 27,5 0 28.4 MPa _
(122°F) {280 ta 290 kgficm?, 3982 to 4124 pst )

Viewed from rear

0339F067
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Neutral Pressure

1. Remove the joint screw LH and seal washer from the " A"
port.

2. Attach adaptor 2 {7) with the seal washer and collar () to
the ™ A" port,

3. Remove the joint screw RH and seal washer from the “B"”
port.

4. Attach the adaptor 3 (8) with the seal washer and collar (8)
: to the “B" port.
A 5. Attach the connector 3's on both adaptors.
03399011 F 3 R . 6. Attach the3HN tube and fow pressure gauge (3) on the
o connector 3 LH.
E;; :?;;‘l‘,'::ssure Gauge ES; ig::;:g:: 7. Change the range selector lever in to the Low position.
{3) Low Pressure Gauge 8} Coltar 8. Startthe engine and run it at low idling speed.
{#) Connector3 {9) Collar 9. Slowly depress the front of the speed control pedal and

(5) Adaptor1 read the low pressure gauge (3) when the tractor starts

traveling (forward neutral valve closes).

10. Then slowly return the speed control pedal toward neutral
position and read the gauge when the tractor stops
traveling (forward neutral valve opens}.

11. Stop the engine and attach the HN tube and Low pressure
gauge (3) on the connector 3 RH.

12. Start the engine and run it at low idling speed.

13. Slowly depress the rear of the speed control pedal and
repeat the above method (10. and 11.).

Closing pressure and opening pressure of neutrat valve RH
{reverse) can be measured.

14. If the measurement is not nearly equal to the factory
specification, replace the neutral valve.
See page 5.3-57.

® Factory Specification

Meutral vatve
Qil tamperature Valve operating pressure
24510373 MPa
ﬁ't"a‘r‘?d 25 t0 38 kgffcm?
50°C 356 to 540 psi
{122°F) 1.47 MPa
Open 15 kgiem?
{stop) 213 psi

Viewed fram rear

0339F067
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Case Relief Pressure

. Remove the plug (10) and O-ring from the joint bolt (11).

. Install the O-ring on an adaptor 1 {5}.

. Attach adaptor 1 on the joint bolt (11).

. Attach the HN tube (1) and connector 3 (4) on adaptor 1 (5).

. Attach a low pressure gauge (3) on the HN tube.

. Change the range selector lever to the neutral.

. Start the engine and run it at the maximum speed.

. Read the low pressure gauge to measure the case relief
pressure.

. f the measurement is not within the factory specifications
replace the case relief valve.
See page 5.3-58.

=3 W~ Wk =

Factory Specification

Case relief valve

Oil temperature Valve operating pressure

98 to 294 kPa

50°C
(122°%) oy
{1} HNTube {7) Adaptor2
{2) High Pressure Gauge (8) Collar
{3) Low Pressure Gauge {9) Collar
{4) Connector3 {10} Piug
{5) Aadaptor1 {11} JointBolt

{6) Adaptor3

4 s j‘i—' i
DISASSEMBLING AND ASSEMBLING

Neutral Holder

0320P0534

1. Place parting marks on the neutral adjuster (3) and the
neutral holder arm (5}.

2. Remove the screws and spring holder {4).

3. Remove the screw and neutral holder arm (5).

4. Remove the screw {1) and pull out the neutral holder (2}.

{When reassembling)
@ Align the parting marks and install the neutral adjuster and
the neutral holder arm,

B1O5RI01 23.5t0 27 AN-m
. . Neutral holder arm ; .
Tight 1 . 241028kgtm
APERINgTATAEE | mounting screw 17'4%0 203 frlbs
{1) Screw {8} Spring Holder
{2) Neutral Holder {5} WNeutral Holder Arm

{3) Neutral Adjuster
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B105P102 -

8105P105

B195P106

B105P107

G
B105PI08

177 Gear
1. Draw out the 17T gear (1).

{1) 177 Gear

Port Block

1. Remove the port block mounting screws, and tap the front of
port block (1) flange with a soft hammer to separate.

(When reassembling)

& Cover the splines of each shaft with thin tape to protect
sealing lip.

® Install port block with gasket, O-ring and valve plate in place.

B IMPORTANT

¢ Valve plates (2}, {3} may stick to the port block but they are
not fixed. Take care not to drop them,

¢ Valve plates are not interchangeable. Valve plate of the
pump has two notches and the one of motor has no.

48110559 N-m
Tightening torque Port block to case 49t05 7 kgtm
35.458 1o 41.23 ft-lbs

{1) PortBlock {3) Valve Plate of Pump
{2) Valve Plate of Motor

Motor Cylinder Block

1. Hoid the output shaft (1) and tap the rear of case flange with
a soft hammer slightly to separate motor cylinder block
assemnbly.

2. Remove internal snap ring (4) retaining retainer piate (5) of
motor.

3. Slide out motor cylinder block (2) with pistons (3), retainer
plate (5) and internal snap ring (4).

{When reassembiling)

# Check that internal snap ring (4) faces correct direction, and
install it to motor swashplate.

® Aligning the hole on swashplate to the dowel pinin the case,
install output shaft assembly in the case.

{1) OutputShaft {4) Internal Snap Ring
{2} Motor Cylinder Block {5) Retainer Piate
{3) Piston
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B105P109

B105P110

0354P025 Cg

SERVICING

8105P112

Pump Cylinder Block

1. Remove internal snap ring {4) retaining the retainer plate (2)
of pump.

2. Slide out pump cylinder block {1) with pistons (3) ratainer
plate (2) and internal snap ring (4).

3. Draw out the thrust plate from the variable swashplate.

{(When reassembling)

® Check that internal snap ring (4) faces correct direction, and
install it to pump swashplate.

® Squeeze the snap ring {4) and skip into the groove its arc first
by pushing down with a screwdriver to fit surely.

{3} Pump Cylinder Block {3) Piston
{2} RetainerPlate {4) Internal 5nap Ring
Input Shaft

1. Remove the internal snap ring (2).

2. Strike the end of the ail seal (1} at three positions using a
screwdriver, break it open at one place, and pry it off with
the screwdriver.

3. Tap out the input shaft (3).

{1} OilSeal {3) InputShaft
{2} InternalSnap Ring

Cover "A”, "B” and Trunnion Shaft

1. Remove the internal snap ring.

2. Tap the trunnion shaft (1) using a soft hammer to create a
clearance between the case and the cover " A" (2).
Then, pry the cover “A" (2) open with a screw-driver. Pry the
cover "B” (3) in the same way.

3. Pull out the trunnion shaft (1).

{1) TruanionShaft {3} CoverB
{2} CoverA

Input Shaft

1. Puil out the input shaft from the case. ,

2. Check the seal surface (1), the bearing surface (2} and the
bearing.

3. If the shaft is rough or grooved, replace.

4. If the bearing is worn, replace.

{1} SealSurface {2) Bearing Surface
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0320P067
{1) Retainer Plate

0320P068

B10SP113

Cylinder Block Bore and Pistons

1. Lift all the pistons gently with the retainer plate {1).

2. Check the pistons for their free movement in the cylinder
block bores. '

3. If the piston or the cylinder block bore is scored, replace
¢cylinder block assembly.

B IMPORTANT

¢ Do not interchange pistons between pump and motor
cylinder block. Pistons and cylinder blocks are matched.

0.02mm
Factory spec. !
C!earanc%bbetween 6.0008in.
piston and bore
Allowabie limit 8‘83 mm

Piston Slipper and Retainer Plate

1. Check the slipper (1) for flatness.

2. H rounded, replace.

3. Measure the thickness of piston slipper.

4. if the measurement is less than the allowable limit, replace.
5. Check the lubricant hole (2) for clogging.

B IMPORTANT

e Do not interchange pistons between pump and motor
cylinder block. Pistons and cylinder blocks are matched.

3.00 mm
Factory spec. 0.118in
Thickness of slipper
Allowable limit 2% mm
{1) Piston Slipper {2) LubricantHole

Cylinder Block Face

1. Check the polished face {1} of cylinder block for scoring.
2. If scored, replace cylinder block assembly.

3. Check the spring {2) for breakage.

4. If broken, replace cylinder block assembly.

(1) Polished Face {2} Spring

Valve Plate

1. Check the engagement of the valve plate (1) and the anchor
pin (2). _

2. Pushing the valve plate against the anchor pin, lift it to
remove.

3. Check the valve plate for foreign particles.

4. Clean the valve plate and dry with compressed air.

5. Check the valve plate for scratches, wear and erosion. (Run a
finger nail across the vaive plate surface. If worn, it will be
feit.)

6. If worn or scored, replace.

B NOTE
& After checking, coat them with hydrostatic transmission oil.

{1) Valve Plates {2} AnchorPin
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Swashplate and Thrust Plate

1. Check the bearing surface (1) of trunnion shaft (swashplate)
for scratches and excessive wear.

2. If worn or scored, replace,

3. Check the thrust plate (2} for scratches and excessive wear.

4. If worn ar scored, replace,

{1) Bearing Surface {2} Thrust Plate

Trunnion Shaft Cover

1. Check the bushings (1) for scratches and excessive wear.
2. If worn or scored, replace.
3. Check the oil seal (2) and the O-rings (3} for damage.

B NOTE
¢ After checking, coat the bushings with hydrostatic
transmission oil, and the oil sea! lip and the O-rings (3} with
grease.
' {1} Bushings {3} O-rings
0354pg2s b : {2) Oil Seal {Setting Location)

Qil Seals and Bearings

1. Remove the collar (3} and internal snap ring (2), {5} and check
the oil seals (1), {4) for damage.

pmE, 2. Check the bearings (7) for wear

2 If the bearings is worn, replace.

B NOTE

e After checking, coat the bearing with hydrostatic
transmission oil and the oil seal lip with grease.

¢ When replacing the bearing, press it in the port block so that
its mark faces outside and 3.5 mm (0.138 in.) of it remains
above the machined surface.

When reassembling, always replace the oil seal with new.

{1) OilSea! {5} InternalSnap Ring
= {2) fnternal Snap Ring {6} Internat Shap Ring
[ m” 13} Caliar {7} Needle Bearing
= t4) Oil Seal
d'J_ﬂ

% \

=1
L1

0354F089 0354F090
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BI10SPi14

BIO5P1IS

BI0SP116 . -

{1) O-ring
{2} Neutral Valve
{2) Vaive Body

(8} Backup Ring
{5} O-ring

Case Relief Valve

1.

2

Check the valve and the spring for excessive wear and
breakage.
If worn or breken, replace.

23.0 mm {(0.906in.}
{free)

Length of valve Factory spec.

spring 15.0 mm {0.531n )
(load 29.4 N. 3.00 kgf, 6.62 Ibs)

Check and High Pressure Relief Valve

1.

2.
3
4.

Check the valve (1} for scratches and damage.

Check the valve seat in the port block for damage.

Check the spring (2) for breakage and wear.

I anything unusual, replace the check and high pressure
relief valve complete assembiy.

18.2mm {0.717in.)
{free)

Length of valve

sprigg (long) Factory spec. 14‘:30"1313(2'35&" i
ad 3. ,

035 kgt, 0.77 Ibs

12.4mm{0.488in
{free)

Length ofvalve
spring (short) Factory spec. 105 mm (0.413 in.)
Oa . .
4.27 kgf, 9.41 Ibs

Tightening 53.9toB3.7 N-m

Cap nut 5.5t06.5kgf-m
torque P 39 .8 to §7.0 ft-ibs
(1) Valve {2} Spring

Neutral Valve

1.

Check the holes of the valve body (3) and the neutral valve
(2) for clogging.

2. If dlogged, open hole with compressed air.

3. Check the O-rings (1), (5} and the backup ring (4) for
scratches and damage.
4. Check the springs for breakage and wear,
5. If the valve surface is scored, replace.
6. If anything unusual, replace.
B NOTE
® When reassembling, replace the O-rings and the backup
rings.
184 mmi0.72441n})
h of val {free}
Length of valve
'.nrigg {short) Factory spec. 129mm ) S472in)
load 43 2 N,
AAkgf, 9.7 b
Tightening Valve body to ?522%6512'{\";“
torgque case 3098 ;:1‘\ 47 0 ft-1hs
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Charge Relief Valve

1. Check the spring {1} for breakage and wear.
2. Ifitunusual, replace.

23.0 mm {0.906 in.)
(free)

b of val 17.0 mgn {0.669in.}
tength of valve load 27 N,
spring Factary spec. 2.7 kgf, 6.0ibs

13.0mm (0.512in)
load 39N,

B1Q5P117 395 kgf,8.711bs
{1} Spring 9810 11.3N-m
Tightening torque Cap nut 1.0t01.15 k%f-m
7.2t08.3 ft-Ibs

[3] TRANSMISSION CASE (B2150HST)
DISASSEMBLING AND ASSEMBLING

Front Cover and Front Case Cover

1. Remove the range sefector guide (1).
2. Remove the front case cover (3).

3. Remaove the coupling (2).

4. Remove the front cover (4).

(When reassembling)

- 34.31t039.2 N-m
/i\‘__/f" i
b

Front case cover 3.5 to 4.0 kgf-m
25.3 to 28.9 fi-Ibs
Tightening torque
03209078 34.3t039.2N'm

Front cover 3.5t04.0kgf'm
25.3 t0 28.9 ft-lbs

{1} Range Selector Guide (3} Front Case Caver
{2) Spline Bass Coupling {4) FrontCover

1st Shaft and 2nd Shaft

1. Draw out the 2nd shaft (1), 16T gear (3), and bearing {4), {5}
as a unit.

2. Draw out the 1st shaft (2), bearing (6}, 16T gear (7), bearing
(8) and shim (9) as a unit.

(When reassembling)
e Install the 16T gear (3) so that its boss faces the bearing (4).
® Install the 16T gear {7) so that its boss faces the bearing (8).

S (1) 2nd Shaft (6) Bearing
9339P060 {2) 1stShaft {7} 16T Gear
(3) 167 Gear {8) Bearing
{4} Bearing (9} Shim
(5} Bearing

0320F030

0320F01
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SR 6th Shaft
' 1. Remove the external snap ring{1), and draw out the 20T gear
S {2).
T . 2. Draw out the 6th shaft {11), bearing (4), collar (5), needle
o bearing (6), collar {7), 27T gear (8), cotlar {9), 24T gear {10}
ol and bearing {12} as a unit with the shift fork and fork rod (3).
"j {When reassembling)

® Install the collars {5), (9) so that thier oil grooves face the
needle bearing.

(339P061

(1) External Snap Ring {7} Collar
{2) 20T Gear By 27T Gear
{3) Shift Fork and Fork Rod {9) Collar
{4) Bearing {10} 24T Gear
{5} Coilar {11} 6thShaft
{6) Needle Bearing {(12) Bearing
Q339P062
Mid-PTO

1. Separate the mid-PTO case from the transmission case

2. After tapping the spring pin (2} into the shaft (3}, remove the
shaft (3) and the 27T gear (1).

3. Remove the oil seal (6) and the external snap ring (5).

4. Draw out the 16T gear shaft (4) with the bearing on it.

32.5t036.2N-m
Flug 45tn50kgfm
44 1o 89 ft-lhs

Tightening torque

A48.0t0 55.9 N-m

Mid-PTO case to

B022F019 transmission case g:sgt?as{gfﬁ;m
{1} 277 Gear {4y 6T Gear Shaft
{2} SpringPin {5} ExternalSnapRing
{3) Shaft {6} Qif Seal
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[4] DIFFERENTIAL GEAR CASE (B2150HST)

DISASSEMBLING AND ASSEMBLING

Front Drive Shaft (4WD type only)

1. Draw out the coupling (1) from the 3rd shaft (4).
2_ Draw out the front drive shaft (10) (4WD type only).

3. Remove the external snap ring (8), and pull out the bearing
(7).

4. Draw out the 23T gear (3) from the front 7th shaft (9).

5. Remove the external snap ring (5), and draw out the 16T
gear (2) from the spiral bevel pinion shaft (6).

{When reassembling)
¢ Install 23T gear (3) so that its boss faces the ¢ollar.

{1} Coupling {6} Spiral Bevel Pinion Shaft
{2} 16T Gear (7} Bearing

{3) 237 Gear {8} External SnapRing

{4) 3rd Shaft {9y 7thShaftFront

{S) External Snap Ring {10} Front Drive Shaft

03200083 . -

0320F033

Bearing Support

1. Remove the bearing support mounting screws and nuts, and
remove the bearing support with the shift fork.

(When reassembling)

: . 16,710 19.6 N-m
Tightening torque Bearing support mounting 1.7t0 2.0 kgt-m

screw and nut 12.310 14.5 ft-lbs

GI20F08E |
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3rd Shaft, 4th Shaft and Spiral Bevel Pinion Shaft

1. Pull out the bearing (1) from the spiral bevel pinion shaft (2).
2. Draw out the 3rd shaft {4), 4th shaft (5) and 29-16T gear {6)
with shift fork and shaft (3).

(When reassembling)

¢ Install the thrust collars (7}, (8}, (9), (10) 1o the 3 rd shaft {4) so
that their oil grooves face the needie bearing.

e Install the 4th shaft (5) so that the 27T gear {14) boss faces
the bearing (15), the 24T gear {13) boss faces the bearing
(15), and the 21T gear {12) boss faces the bearing (11).

{1) Ball Bearing {9) Thrust Colfar
{2} SpiralBeve! Pinion Shaft {10} Thrust Caliar
(3) Shaft {11} Ball Bearing
{4} 3rd Shaft {12} 217 Gear
{5) 4th Shaft {13} 247 Gear
{6y 29-16T Gear (14} 277 Gear
{7} Thrust Collar {15) Ball Bearing

(8) Thrust Collar

PTQ Shaft and 7th Shaft Rear

1. Remove the rear cover mounting screw.

2. Remove the PTQ shaft with rear cover (1).

3. Draw out the 7th shaft rear (2) from the differential gear
case.

(When reassembling)

48.1t0 55.9 N-m
Tightening torque Rear cover mounting screw 4.9105.7 kgf-m
35.41t041.2 ft-lbs

0354F218

{1) Rear Cover {2) 7th ShaftRear

Tth Shatt

1. Draw out the 7th Shaft front {1), 27T gear (2), collar {3},
bearing (4), coupling (5) and 7th shaft middle (6) as a unit.

(1) 7thShaftt Frant {5) Caupling

{2y 277 Gear {R) 7th Shaft Middle
{3) Collar {7} Coupling

{4) Bearing (8} 7th ShaftRear
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Spiral Bevel Pinion Shaft

1. Remove the bearing holder (1} mounting screws, and pull
out the spiral bevel pinion shaft (2).

{When reassembling)

Tightening torque

Searing holder
mounting screw

16.7t0 19.6 N-m
1.7t02 0 kgtm
12310 14,5 ft-lbs

{1} Bearing Holder

Differential

{2) Spiral Beve} Pinion Shaft

1. Remove the right and left differential bearing holders (2).
2. Remove the differential assembly from the differential gear

case.

{When reassembling)

¢ Install the differential bearing holders, noting the number of
shims (1) in the right and left differential bearing holders.

Tightening torgue

Differential bearing
holder mounting
SCrew

17.610 23.5 N-m
181024 kgf-m
13.0t0 174 ft-lbs

{1} Shim

[5] TRANSMISSION CASE (B2150)

DISASSEMBLING AND ASSEMBLING

D239P226 -

(2) Differential Bearing Holder

Front Cover and Front Case Cover

1. Remove the range selector guide (1)}.
2. Remaove the front case cover (2).
3. Remove the front cover (3} with the 15T gear shaft.

(When reassembling}

Tightening torque

Front case cover

Frant cover

289410441 N-m
30tod5kgfm
21.7t032.5 ft-Ibs

(1) Range Selector Guide
{2} Front Case Cover
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033%P228

Reverse Shaft and 2nd Shaft

1. Draw out the reverse shaft (1) with the 16-167 gear.(Z).
2. Draw out the 2nd shaft (3) with the shift fork {4).

{1) Reverse Shaft {3] 2ndshaft
(2) 16T-16T Gear (8} Shift Fork
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15t , 6th and 7th Shaft

1. Remove the external snap ring (2) and tap out the 1st shaft
(1) to the front side by hitting,

2. Draw out the 6th shaft (8) with the shift fork of PTO change.

3. Tap out the 7th shaft (9) to the back side.

{1} 1stShaft (12} Collar

{2) ExternalSnap Ring (13) 207 Gear
{3) Bearing (14) 177 Gear
{a) Collar (15} 257 Gear
{5) 20T Gear (16) Bearing
{6) Coltar (17) Bearing
{7) 16T Gear (18) 217 Gear
{8) 6thShaft (19} 257 Gear
(9) 7thShaft (20) Collar

{10) Bearing {21) Bearing

{11} External Snap Ring

0339232 )

Mid-PTO
Refer to page 5.3-59.
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[6] DIFFERENTIAL GEAR CASE (B2150)

DISASSEMBLING AND ASSEMBLING
. U e "+ FrontDrive Shaft (WD type only}

1. Draw out the coupling (2) from the 3rd shaft {1).

2. Draw out the front drive shaft (5) (AWD type onty).

3. Remove the collars.

4. Remove the external snap ring {4), and draw out the 16T
gear (3) from the spiral bevel pinion shaft .

{1} 3rd Shaft {4} ExternalSnap Ring
{2) Coupling (5) Front Drive Shaft
{3} 16T Gear

0339P233

P Bearing Support

1. Remove the bearing support mounting screws and nuts, and
remove the bearing support with shift fork.

{When reassembling)

. 16.7t0 19,6 N'm
Bearing support 1.7 tctag.ogkﬁggm

Tightening torque mounting screw and nut [ 5505 S

7th Shaft and One-way Clutch Cam

1. Draw out the 7th Shaft middle (1), 27T gear (2) as a unit.
2. Take out the collar {8) and clutch cam (3) in the differential

case.
{t) 7thShaft Middle {5) Collar
{2y 277 Gear {6) Bearing
{3) Chlutch Cam {?) External Snap Ring
{4) Bearing {8) Collar

0G339F109
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0339P235

0339P236 &

3rd Shaft and 4th Shaft

0339F110

5

TR

FANPHE3

1. Remove the bearing (1) from the spiral bevel pinion shaft
with the gear pulier.

2. Pull out the 3rd shaft (2), 4th shaft (3) and 29T-15T gear (4)
with the shift fork {5) and fork shaft {6).

{1} Bearing {B) 18T Gear

{2} 3rdShaft {3) Shifter

{3} athShaft {10} Needle Bearing
{4) 29T-15T Gear {11) 13T Gear

{5} ShiftFork {12) 22T Gear

{6) Fork Shaft {13) 29T Gear

{7} NeedleBearing {14) 277 Gear

Spiral Bevel Pinion Shaft

1. Remove the bearing holder mounting screws {1}, and puil
out the spiral bevel pinion shaft (2).

{When reassembling)

Tightening torque Bearintg halder 157’7‘[;132109&{{\!;
-mounting screw 12310 14.5 fe-ibs
{1} Screw {2) Spira! Bevel Pinion Shaft
Differential

1. Remove the right and left differential bearing holders (2).
2. Remove the differential assembly from the differential gear
case.

{When reassembling}
® [nstall the differential bearing holders, noting the number of
shims (1) in the right and left differential bearing holders.

- . . 17.61023.5N-m

ghteningtoraue | DAIETMERe S | 18i02d kgt
g 13.0t0 17 .4 ft-ibs
{1} Shim {2) Differential Bearing Holder
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One-way Clutch Cam

1. Remove the clutch cam (2) and spring (1).

{When reassermnbling)
& When installing the clutch ¢cam, be sure to install the collars
(3), (4).

{1) Spring {3) Collar
{2} Cam {4) Collar

0302F111

PTC Shaft and 7th Shaft Rear

1. Remove the rear cover mounting screw.

2. Remove the PTO shaft with rear cover (1).

3. Draw out the 7th shaft rear (2) from the differential gear
case,

(When reassembling)

Tightening torque | Fe@r tcover mounting 2% 1t£05.575kgg§-;111
screw 35.4to 412 ft-bs
3;025 ‘ ) {1) Rear Cover {2) 7thShaftRear
[7] TRANSMISSION CASE AND DIFFERENTAL GEAR CASE

SERVICING
v e Bearing Check

1. While holding the inner race, push and pull the outer race in
all directions to check for wear and roughness.

2_ Apply transmission oil to the bearing and hold the inner race.
Turn the outer race to check for smooth rotation of the race.

3. For needle bearing, lay the needle roilers to check for any
damage and wear.

4. Replace it if defects are found.

Co45P124 i

Backlash between Gear and Spline

1. Secure the shaft in a vise.

2. Set adial indicator (lever type).

3. Move the gear by hand for measurement.

4. If the measurement exceeds the allowable limit, replace it.

0030t 0078 mm
Factory spec. ;
Backlash beltween 4 0.001t00.003in.
gear and spline
Allowable timit 0l mm

0302..’“).65 ..
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0302P067

Gear Backlash

1. Set a dial indicator (lever type).

2. Move the gear to measure the backlash, while hoiding the
mating gear.

3. If the measurement exceeds the allowable iimit, replace it.

0.10t00.20 mm

Factory spec. 0.004100.008 in,
Gear backlash
L 0.4mm
Allowable limit G4.016in.

Hl NOTE

0339F1N

e Dial indicator setting

1. Remove the front cover (1), and remove the shift fork and
fork shaft.

2. Replace the front cover, and set the PTO guide plate (2) on
the top of the transmission case.

3. Set the dial indicator {magnet base type) on the PTO guide
plate.

{1) FrontCover {2) PTO Guide Plate

Clearance hetween Shift Fork and Shift Gear Groove

1. Insert the fork into the shift gear groove and measure the
clearance with a feeler gauge.
2_ if the ciearance exceeds the allowable limit, replace it

W B2150
Ciearance Factory spec. gag;‘:g Ogg‘lrgrlnn
between 327 gear
and shift fark Allowable 0.5 mm
0339F068 fimit 0.020in
Clearance Factory spec. gg}g;?u:?03g1rgr:1n
between 24T gear
and shift fork Allowable 0.5 mm
limit 0.020in
Clearance Factoryspec. | 0004300014 m.
between shifter " b
and shift fark Allowable 0.5mm
B B2150HST limit 0.020in
0.10t00.30 mm 0.10100.35 mm
Clearance Factory spec. 0034t 0.0121in. Clearance Factory spec. 040410 0.4 in.
between 24T gear between 29T-15T
and PTO shift fork Allowable 9.5mm gear and shift fork Allowable 05mm
limit 4.020in. limit 0.020in
$.10t00.35 mm 0.10to{.35 mm
Clearance Factory spec. p.004t00.014in. Clearance Factory spec. 0.00400.014 i,
between 167-29T between 177 gear
gear and shift fork Allowable 0.5mm and PTO shift fork Allowable 0.5mm
hemit 0.020in. fimit 0.020in
0.10t00.35mm Clearance 0.10t0 0.35mm
Clearance Factory spec. 0.00410 0.0141n, between 277 gear Factory spec. 0.004t00.014in.
between 24T gear and front drive
and PTO shift Tork Allowable 0.5 mm shift fork Allowable 0.5 mm
fimit 0.020in. limit 0020in
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0302P069

W 82150

Clearance between Gear and Shaft

W B2150-B2150HST

1. Measure the gear .D. with an inside micrometer, and then
shaft 0.D. with an outside micrometer.
2. Measure the O.D. of two needles in the needle bearing with
an outside micrometer.
3. Clearance is the difference between the gear 1.D. and the
sum of shaft O0.D. and two needle Q.D.
4. [f the clearance is not within the factory specifications,
replace it.

Clearance batween
15T shaft gear and
lst shaft

Factory spec.

0.014t00.052 mm
0.0006t0 0.0020in.

Allowable limit

.10 mm
0.0029in.

Clearance betweean
18T gear and 3rd
shaft

Factory spec

0003100059 mm
0.0004+t0 00023 1n.

Allowabte limit

0.1¢ mm
0.N039in,

1stshaft O D

Factary sperc

1998010 19.993 mm
07866t 07871 in

ndshaft O D

Factary spec.

27.987 0 28 000 mm
13019 ¢0 E 1024 in.

26.007 to 26.020 mm

320091032 024 mm

15T shaft gear L. Factory sper. 10239 t0 1 0244 iy 20T geari D Factory sper. 12602 th 1 2612 in
MNeedle O.D Factory spec. é???;ggé)??ar?’nl MNeedle O D Factory spec. 6323;?5(‘?82&?%
0.009 to 0.059 mm 0007 to 0.053 mm
Clearance between | F2CtOTy spec. 0.0004 t0 0.0023 in. Clearance between | 2C10rY spec. 0.0003 t0 0.0021 in.
20T gear and 2nd 271 gear and idle
shaft L 0.10 mm shaft A 010 mm
Allowable limit 0.0039 101, Allowable timit 0.0039 i1

Znd shaft Q..

Factary spec

27987 to 28 000 mm
1.1019to 1.1024 in.

idleshaft O D

Factory spec

21987 t0 22000 mm
D 8BE56t0 0.8BE 1 .

320091032034 mm

30.007 10 30.028 mm

Clearance between
12T gear and 3rd
shaft

Allowable limit

010 mm
0.0039.1n.

137 gearand 3rd
shaft

20T gear .. Factory spec. 1.2602t0 1.2612 in. 27TgeartD Factory spec. 118141011822 1n
Needie O.D. Factory spec. ég?g;?g‘oog?a';ﬂ. Needle 3 D Factory spec. g?gg;?(‘?{??g ;';T:I

M B2150HST H B2150
Factory spec. gggg;?c?oogg;% Clearance between [ FACTOTy spec. 88833‘?500332"? rilr:\_

Allowable timit

010 mm
0003%n.

21.987 t0 22.000 mm

3rd shaft Q.0

21.987 to 22 000 mm

Clearance between
27T gear and 6th
shaft

0.0004 to ¢.0023 1n.

Allowable limit

010 mm
0.003% in.

Clearance between
16T-16T gear and
reverse shaft

3rd shaft 0.0. Factory spec. 0.8656 to 0.8661 in. {Rear side) Factory spec. 0.8656 10 0 8661 in.
27.007 to 27 028 27,007 to 27.028 mm
12T gearl.D. Factory spec 1.0233 1070641 i 13TgeartD Factary spec 10633 to 1.0641 in.
2 494 10 2.500 2.494to 2.500 mm
Needle 0.0. Factory spec. 0.0982?0 o ogarg?:w_ Needle O.D. Factory spec. 00982 to 0_09;}! in.
009 ta 0. 0070 0.045
Factory spec, 0.009 10 0.059 mm Factory spec 8_380330 0.00 1"3”31

MAllowable limit

0.1 mm
0.0039i0n,

6thshaftO O

Factory spec

27.987 10 29.000 mm
11019 1 1.1024 in.

Revorsashaft O n

Fartory spec.

24 987 to 25.000 mm
0.9837 te 09813 in.

3200910 32.034 mm

30.007 to 30020 mm

0.0785t00.0787 in

277 gear LD Factory spec. 1260210 1.2612 in. 16T-16T gear 1 D Factory spec. 1181410 1.1819in.
49410 2.
Needie O.D. Factory sper. 19340 2.000 mm Needle OO.0. Factory spec. 5:038;24': Dsgg?;:f:;
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5.3 TRANSMISSION

B1550-B1750-B2150-B1550HS5T-B1750HST-B2150HST WSM, 60354-0

0302PO70

Turning Torque of Spiral Bevel Pinion Shaft

1. Secure the spiral bevel pinion shaft (5) in a vise.

2. Set a spring balance to the screw hole in the bearing holder
(3).

3. Pull the spring balance in the direction at a right angle to the
center line of the spiral bevel pinion shaft to measure the
turning load.

4. If the turning load is not within the factory specifications,
adjt;st with the staking nut (1) on the spiral bevel pinion
shaft.

0302F112

CO20FQ58

Turning torgue of 0.981t0 490 N-m
spiral bevel pinion Factary spec. 0.10t0 0.50 kgt-m
shaft 0.22 10 1.10 ft-ibs
(1) Staking Nut {4} Taper Roller Bearing
(2} Taper Roller Bearing {5} Spiral Bevel Pinion

(3} BearingHolder

M NOTE

¢ For measurement, pull the spring balance at a right angle as
shown in the figure.

$.3-70



B1550:B1750-B2150-R1550HST-B1750H5T-B2150H5T WS, 60354-0 ) 5.3 TRANSMISSION

Backlash between Spiral Beve! Pinion and Spiral Bevel Gear

1. Set the dial indicator (lever type) with its finger on the tooth
surface of bevel gear.

2. Measure the backlash by fixing the spiral bevel pinion (4) and
moving bevel gear {2) by hand.

3. If the clearance exceeds the allowable limit, adjust with the
shims {1}, {5) at bearing holders.

4. Adjust the backlash properly by repeating the above
procedures,

Backlash between spiral bevel 0.10100.20 mm
pinian and spiral bevel gear Factory spet. 0.0039 10 0.0080in.

CO20F058

* Praper Contact

v

More than 35% red lead ¢on-
tact area on the gear {coth
surface. The center of tooth
contact at 143 of the entire
CO65F198 width from the small end.

¢ Heal Contact » Tip Contact

&

CO65F199

Replace adjusting shim {3} with thihner one to
move the bevel pinion shaft backward.

And place the right side shim (5) to the left to move
the bevel gear leftward.

Repeat above until the proper tooth contact and
backlash are achieved.

# Toe Contact # Base Contact

e 7
CQ65F200

Replace adjusting shim {3} with thicker one to mave
the bevel pinion shaft foreward. ]

and place the right side shim {1} to the right to
move the beve! gear rightward.

Repeat above until the proper tooth rontact and
backlash are achieved.

5. Apply red lead lightly over several teeth at three positions
equally spaced on the bevel gear {2).

6. Turn the spiral bevel pinion (4) while pressing a wooden
piece against the periphery of the bevel gear {2).

7. Check the tooth contact if not proper, adjust according ta
the instructions below.

{Reference)

# Thickness of shims (1), (5)
0.1 mm(0.004in.), 0.2 mm {0.008in.}
0.5 mm (0.020in.)

® Thickness of shims{3)
0.2 mm (0.008 in.), 0.5 mm (0.020in.)
0.8 mm {0.031in.)

{1} Shim {4) Spiral Bevel Pinion
{2) Bevel Gear {5} Shim
{3} Shim
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B1550-81750-B2150-B1550HST-B1750HST-B21S0HST WSM, 603540

5.4 REAR AXLE

TROUBLESHOOTING
Symptom Probable Cause Solution Re;erence
age
Excessive or Improper backlash between 6T spiral bevel Adjust $.3-40,71
Unusual Noise At pinion and bevel gear
All Time improper backlash between differential Adjust 5.4-5
pinion and differential side gear
Bearing worn Replace —_—
Insufficient or improper type of transmission Replenish or 5.G-3
fluid used Replace 5.5-4,16
Noise while Differential pinions or differential side gears Replace 5.4-4,5
Turning worn or damaged
Differential lock binding ( does not Replace 5.4-3,6
disengage }
Bearings worn Replace S.4-3
Differential Lock Differential fock shift fork damaged Replace 5.4-6
Can Not Be Set Differential lock shifter mounting pin Replace 5.4-6
damaged
Differential lock clutch damaged Replace S.4-6
Differential Lock Differential fock pedal return spring weaken Replace 5.5-10,13,
Pedal Does Not or damaged 21,27
Return Differential lock fork shaft rusted Repair —_

SERVICING SPECIFICATIONS

ltem Factory Specification Allowable Limit
Differential Pinion to Differential Side | Backlash 0.1t00.3mm 0.4 mm
Gear 0.004100.012in. 0.016in.
Adjust Shim Thickness 0.8 mm{0.0315in.) —_
1.0 mm {0.0394 in.) e
1.2 mm {0.0472in.) —
Differential Case 1o Differential Side Clearance 0.025 to 0.066 mm 0.30 mm
Gear 0.0016t0 0.0029 in. 0.0118in.
(B1550-B1750-B1550HST-B1750HST)
Differential Case 1.D. 32.0001t0 32.025 mm —_—
1.2598 10 1.2608in.
Bushing 1.D. 32.000 to 32.025 mm _—
1.2598 10 1.2608in.
Differential Side Gear 0.D. 31.959t0 31.975 mm _
1.25821t0 1.2589in.
Differential Pinion Shaft to Clearance 0.016 to 0.045 mm 0.30 mm
Differential Pinion 0.0006 10 0.0018in. 0.0118in.
(B1550.B1750.B1550HST.B1750HST)
Differential Pinion Shaft Q.D. 15.973 to 15.984 mm _
0.62891t00.6293in.
Differential Pinion i.D. 16.000t0 16.018 mm e
0.6299t0 0.6306in.

S.4-1



5.4 REAR AXLE

B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0

SERVICING SPECIFICATIONS

ltem Factory Specification Allowable Limit
Differential Case to Differential Side Clearance 0.020t0 0.085 mm 0.30 mm
Gear (B2150-B2150HST) 0.0008 t0 0.0030 in. 0.0118in.
Differential Case 1.D. 37.000t0 37.025 mm —_—
1.4567 to 1.45761in.
Bushing I.D. 37.0001037.025 mm —_
1.4567 to 1.4576in.
Differential Side 0.b. 36.940t0 36.980 mm  —
Gear 1.4543t0 1.4559in.
Differential Pinion Shaft to Clearance 0.016100.054 mm 0.30 mm
Differential Pinion 0.0006to 0.0021in. 0.0118in.
(B2150-B2150HST)
Differential Pinion 0.D. 15.973to 15.984 mm e
Shaft 0.6289t0 0.6293 in.
Differential Pinion 1.D. 16.000 10 16.027 mm S
0.6299t0 0.6310in.
Tightening torques of screws and nuts on the table below are especially specified.
{For general use screws and nuts: See page $.G-4)
Item N'm kgf-m fi-lbs
Spiral Bevel Gear Screw 29.4t034.3 3.0to3.5 21.7t025.3
Check Chain Bracket Screw 62.8t072.5 6.4107.4 46.3t0 53.5

5.4-2




B1550-B1750-B2150-B15S0HST-B17S0HST-B2150HST WSM, 10221 5.4 REAR AXLE

CHECKING, DISASSEMBLING AND SERVICING
[1] DIFFERENTIAL GEAR
CHECKING AND ADJUSTING

Adjusting Differential Lock Pedal

1. Loosen the lock nut (1).

2. Remove the cotter pin (2) and disconnect the rod from the
pedal.

3. Lifting up the differential lock pedal, adjust the fength of
differential lock rod until the top of the rod is put into the
hole of pedal smogthly.

l NOTE
e After adjustment, secure the differential lock rod with the
GR4P0EE | z lock nut (1).
[B2150-82150HST | B1550-81750 131017 mm
B1550HST-B17S0HST 0.51t00.66in.
Length "A" Allgwable
timit B2150-B2150HST Wit lrmm
{1} Lock Nut {2) Cotter Pin
0354F076
DISASSEMBLING AND ASSEMBLING
e Bearing
1. Remove the right and teft bearings from the differential
case.

{When reassembling}

e Apply liquid lock to the spiral bevel gear mounting screws.
® Replace theiock plate with a new one.

e Install the lock plate over the dowel pins.

Spiral Bevel Gear

1. Remove the bevel gear mounting screws (1).
2. Remove the spiral bevel gear (2} from the differential case

(3).
; 29.4t034.3 N'm
. . Spiral bevel gear
Tightening torque : 3.0t0 3.5 kgf-m
mounting screw 21.7 t0 25.3 ft-lbs
(1} Screw (3) Differential Case

{2} Spiral Bevel Gear

54-3



S.4 REAR AXLE B1550-81750-82150-B1550HST-B1750HST-B2450HST WSM, 10224

Differential Side Gear and Differential Pinion

1. Put parting marks on the differential pinion{2) and the
differential side gear (5).

2. Tap out the dowel pins (8).

3. Remove the differential pinion shaft (3).

4. Remove the differential pinion, differential pinion collar (1),
differential side gear, shim(6) and differential thrust collar

4.

(When reassembling)

03020075 7. o . ..~ @ install the differential pinion and differential side gear,
(1) Collar (5) Differential Side aligning the parting marks.
(2) Differential Pinian Gear
{3) Differential Pinion {6) Shim W NOTE (3 1)
Shaft %1 {7) Differential Case Serial No. affected: B2150E:  above 10228
{(4) Differential Thrust {(8) Dowel Pin 31 B2150D: above 51656
Collar

B2150HSE: above 10262
B2150HSD: above 53401
¢ The differential pinion shaft has onily one hole for setting
the long dowel pin to prevent the differential pinion shaft
(3) from being removed. The short dowel pin is set to the
differential case.

SERVICING

Clearance between Differential Case and Differential Side Gear

1. Measure the differential side gear boss O.D with an outside
micrometer.

2. Measure the differentiat case I.D. and the spiral bevel gear
[.D with an inside micrometer.

3. H the clearance exceeds the allowable limit, replace it.

M B1550-B1750-B1550HST-B1750HST

0.025 t0 0.06€ mm
Factory spec. ;
Clearance between 0.001610 0.0029in.
0302r076 differential case and
differential side gear Allowable limit gg?1rgr:wn
3200010 32025 mm

Differential case .D Factory spec. 19598 te 1.2608 in.

Differentiai side gear 31.959t031.8375mm

Factory spec. 1.2582t0 1.2589 in.
Spiral bevel gear 32.000t032.025mm
bushing 1.0 Factoryspec. 12598 t0 1.26081n.

M B2150-B2150HST

2(3t0 0.085 mm

0
Factory spec. 0008 to 0.0030 in.
3
0

Clearance between
differential case and
differential side gear

0mm

0.
0.
0.
001%81in.

Allowable jimit

37.000t037.025 mm

Differential case 1.0 Factory spec. 14567 to 1.4576 in.
Cifferential side gear 369401036980 mm
Factory spec. 14543 t0 1.4559 in.

37.000t0 37.025mm

Spiral bevel gear 1.l Factory spec. 14567 to 1.4576 in

* This is a bushless bevel gear.

5.4-4



B1550-81750-B2150-81550HST-B1750H5T-B2150H5T WSM, 603540 5.4 REAR AXLE

Clearance between Differential Pinion Shaft and Differential

Pinion

1. Measure the differential pinion shaft 0.D. with an outside
micrometer.

2. Measure the differential pinion I.D. with an inside
micrometer.

3 If the clearance exceeds the ailowable limit, replace it.

B B1550-B1750-B1550HST-B1750HST

03028077 16 to 0.045 mm
differential pinion

Clearance between Factory spec. 8:8006 10.0.0018 in.
shaft and ditferential 03
0.0

pinion Allowable fimit ?{g“{‘n
Differential pinion 15.973t0 15984 mm
shaft0.D. Factory spec. 062891006293 in.
Ditferential pinion 16.000t0 16018 mm
iD. Factory spec. 0.6299 10 0.6306 in.

W B2150-B2150HST

0.016t00.054 mm
Clearance between Factory spec. :
differential pinion y 0.0006 to 0.0021 in.
shaft and ditferential
pinian Allowable limit gg? {giﬂn
Differential pinion 1597310 15.984 mm
shaft O.D. Factory spec. 0.6289 t0 0.6293 in.
Differential pinion 16.000 to 16.027 mm
1D, Factory spec. 0.6299 10 0.6310 in.

Backlash between Differential Pinion and Differential Side
Gear

1. Secure the differential case with a vise,

2. Set the dial indicator (lever type) with its finger on the tooth
of the differential side gear.

3. Press differential pinion and side gear against the
differential case.

4. Hold the differential pinion and move the differential side

I O : gear to measure the backlash.

0302P078 - o BN .. 5. If the backlash exceeds the allowabie limit, adjust with

differential side gear shims.

0.1t00.3 mm
Backlash between Factory spec. ;
ditferential pinion 0.004t00.012n.
and differential side
gear Allowable limit gg{ETn
B NOTE

o Thickness of shims:
0.8 mm (0.0315in.), 1.0 mm (0.0394 in.},
1.2 mm{0.0472 in.}

5.4-5



S.4 REAR AXLE B1550-81750-82150-B81550H5T-817S0HST-82150H5T WSV, 60354.0

2] AXLE CASE

DISASSEMBLING AND ASSEMBLING
@ . . - Differential Lock Shift and Differential Lock Clutch

H B1550-B1750-B1550HST-B1750HST

1. Remove the spring {1}.
2. Draw out the differential tock shift fork (2} and differential
lock clutch (3},

{1} Spring {3} Differential Lock Clutch
{2} Differential Lock Shift Fark

H B2150-B2150HST

1. Remove the cotter pin, and remove the clevis pin(1).
2. Draw out the differential iock clutch (4) and shift fork (3}
from the differential gear shaft(2).

{When reassembling)
® When installing the differential lock shift fork, insert the
clevis pin from the upper side to prevent it from falling.

{1} Clevis Pin {3} Differential Lock Shift Fork
{2) Differential Gear Shaft {4} Differential Lock Clutch

55T Gear {B1550-B1750-B1550H5T-B1750H5T)

1. Remove the external snap ring (3), and remove the bearing
{2).
2. Draw out the 55T gear (1) from the rear axle {4).

60T Gear (B2150-B2150HST)
1. Remove the bearing (2) from the rear axle, and remove the

60T gear (1).
&
. {1} Gear {3) ExternaiSnapRing
0303P062 {2} Bearing {#) Rear Axle
Rear Axle

1. Remove the check ¢hain bracket. {B2150-B2150HST)

2. Remove the oil seal (1).

3. Remove the internal snap ring (2), and tap out the rear axle
to the outside of the axle case.

{When reassembling)

M B2150-B2150HST

i S e . 62810725 N-m
e S L S Tightening torque Checkt;hain b;ra:ket 641074 Kgfm
mounting screw 46.3 10 53.5 ft-lbs
{1) Oil3eal {2} InternalSnapRing

5.4-6
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B1550-81750.82150-B1550H5T-B1750H5T-B2150HST WSM, 60254-0

5.5 BRAKE

Symptom Probable Cause Solution Re;erence
age
tnsufficient ® Brake pedal play excessive Adjust brake rod 5.5-2
Braking Force ¢ Brake shoe worn Replace 5.5-5
® Brake drum worn Replace 5.5-5
® Grease or oil on brake shoe Repiace 5.54
® Brake camworn Repiace 5.5-4
Braking Force s Brake adjusted unevenly Adjust brake rod $.5-2
Uneven & Brake shoe worn Replace $.5-5
® Brake drum worn Replace $.5-5
Brake Drags ® Brake pedal play too smali Adjust brake rod $.5-2
® Brake pedal return spring weak or broken Replace $.5-3
Heavy Brakes ® Brake pedal, pedal shaft rusted Repair or Lubricate | $.5-4
® Brake camrusted Repair or Lubricate | 5.5-4

SERVICING SPECIFICATIONS

Item Factory Specification Allowable Limit
Brake Pedal Freeplay B1550 20to 30 mm
Bt750 0.79to0 1.18in.
Bt550HST
B1750HST
B2150 25t 35mm E—
B2150HST 09810 1.38in.
Right and Left Difference Lessthan 4 mm ——a
0.16in.
Brake Pedal to Pedal Shaft Clearance 0.070t0 0.384 rm 0.5mm
0.00281t0 0.0151in. 0.0197 in.
Pedal Shaft 0.D. 24.916 t0 25.030 mm i
0.9810t0 0.9854 in.
Brake Pedal i.D. 25.100 to 25.300 mm —_
0.9882100.9961in.
Brake Shoe Thickness 81550 6.410 6.8 mm 4.4 mm
B1750 0.2520t0 0.2677in. 0.1732in.
B1550HST
B1750HST
82150 5.825 mm 4.8mm
B2150HST 0.2293in. 0.19in.
Brake Drum LD B1550 95.00t0 95.10 mm 97.0 mm
B1750 3.7402t0 3.7441in. 3.818%91in,
B1550HST
B1750HST
B2150 120mm 122 mm
B2150HST 4.72in 4.8Gin.

5.541



5.5 BRAKE

B155G-B1750-B2150-B1550H5T-B1750HST-B2150HST WSM, 603540

CHECKING, DISASSEMBLING AND SERVICING

[1] BRAKE PEDAL
CHECKING AND ADJUSTING

0354F080

Brake Pedal Free Play (B1550-B1750-B1550HST-B1750HST)

1. Press each brake pedals five times with a force of 147 to 294
N {1510 30 kgf, 33 to 66 Ibs.).

2. Press the center of the pedal (1) at a force of 39 to 58 N (4 to
6 kgf, 9 to 13 Ibs), and measure movement at the footrest of
pedal.

3. if the measurement is not within the factory specifications,
turn the turnbuckle (2) to adjust.

4. After adjustment, tighten the lock nut (3) firmly.

{1) Brake Pedal {3) Lock Nut
{2) Turnbuckle

20to 30 mm

Brake pedal play Factory spec. 57910118 in.

0354F081

{1} Brake Pedal {3) Lock Nut
{2} Brake Rod

Brake Pedal Free Play {B2150-B2150HST)

1. Press each brake pedals five times with a force of 147 to 294
N (1510 30 kgf, 33 to 66 lbs).

2_ Press the center of the pedal (1} at a force 0f 39to 58N (4 to
6 kgf, 9 to 13 Ibs), and measure movement at the footrest of
pedal.

3. If the measurement is not within the factory specifications,
turn the brake rod {2) to adjust.

4. After adjustment, tighten the lock nut (3} firmly.

Brake pedal play Factory spec. 3_59%0@51 mm

A\ caumon

® The difference between the right and left pedal plays must
be lessthan 4 mm (0.16in.).

B NOTE

o After checking brake pedal free play, be sure to engage the
parking brake lever fully and check to see that the brake
pedals are securely locked.

$.5-2




B1550-B1750-B21%0-B155QHST-B1750HST B2150H5T W5M, 60354-0

5.5 BRAKE

DISASSEMBLING AND ASSEMBLING

Removing Brake Pedal

0302F116

1. Remove the external snap ring (1) at the end of the brake
pedal shaft {6).
. Remove the clevis pin (4) of the brake pedal LH (7).
3, Pull the right and left brake pedals from the brake pedal
shaft (o).
4, Tap out the brake pedal shaft (6) to the left, and remove it
with the clutch pedal (5).

L

(When reassembling)
e After assembiing, inject grease untii it over flows from the
ends of the pedals.

5.5-3
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External Snap Ring
Callar

Brake Pedal RH
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5.5 BRAKE

B1550 B1750-B2150-B1550HST-B1750H5T-B2150HST W5M, 10222

SERVICING

0302p084

[2] BRAKE CASE

Clearance between Brake Pedal Shaft and Pedal

1. Measure the brake pedal shaft O0.D. with an outside
micrgmeter.

2. Measure the brake pedal I.D. with a cylinder gauge. {Also,
measure the clutch pedal I.D. ).

3. if the clearance exceeds the allowable limit, replace it.

0.070to 0384 mm

Clearance between Factory spe. 0.0028 10 0.0151 in.
bra::lktla pedal shaft and
peda " 0.5 mm

Allowable limit 0.0197 in.
Brake pedalshaft 24.916 to 25034 mit,
0D, Factory spec. 0.9810100.9854 n.
Brake pedal 1.D. Factory spec. %59233{2] :g ésggg? mm

25.10010 25.300 mm
Clutch pedal 1.D. Factory spec. 079882 t00 9961 in.

DISASSEMBLING AND ASSEMBLING

0302R083

03028085 X
{1) Differential Gear

Shaft
{2} External Snap Ring

(3} Brake Drum

Brake Cover
1. Remove the brake cover with brake shoe assembly.

{(When reassembling)

e |f oil sticks to the brake shoe surface, rub oil off the surface
with the sandpaper.

o |f ¢il is soaked in the brake shoe, replace it.

e Apply liquid gasket ("Three Bond 1215 or equivalent) to the
both sides of the brake gasket.

Brake Drurm and Differential Gear Shaft

1. Remove the external snap ring (2), and remove the brake
drum (3) from the axle case.

2. Tap out the differential gear shaft (1) inward from the
outside of the case.

5.5-4



B1550-B1750-B2150-B1550HST-B1750H5T-B2 150H5T WSM, 60354-0 5.5 BRAKE

SERVICING

0302P087

0302P088

Brake Drum Wear

1. Measure the brake drum 1.D. with vernier calipers.
2, If the measurement exceeds the allowable limit, replace it.

IR B1550-B1750-B1550HST-B1750HST

95.00 to 95.10 mm
Factory spec. 37402t03.7841 in.
Brakedrum LD
Allowable limit 373?3”9”::]
M B2150-B2150HST
Factory spec. 21‘2?02’?”'?1
Brake drum t.D
Allowable limit J!?Bzor?nw
Brake Shoe Wear
1. Measure the thickness of the brake shoe with vernier
calipers.
2. If the wear exceeds the allowable limit, replace it.
B NOTE

¢ If the shoe is carbonized or oil is soaked, replace.

M B1550-B1750-B1550HST-B1750HST

6.4t06 8 mm
Factory spec. 0.252010 0.2677 in.
Brake shoe thickness
Allowable limit SN
W B2150-B2150HST
Factory spec. gggggn-:;n
Brake shoe thickness
. ABmm
Allowable limit 019 in.

5.5-5
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B1550-B1750:B2150-B1550H57-B1750HST - B2150HST WSM, 603544

$.6 FRONT AXLE

Symptom Probable Cause Solution Reference
Page
Front Wheel Does ® Drive shaft broken Replace $.5-11, 14,
Not Turn (8WD) 22,29
® Front wheel driving gearsin transmission Replace 5.3-29,60,
broken 65
® Front wheel driving gears in front axle Replace 5.6-20, 27,
gear case broken 36, 46
® Universal joint broken Replace 5.5-11, 14,
22,29
® Front wheel drive change lever spring pin Replace —_
broken
Front Wheels ® Clearance between center pin and pin Replace 5.6-15
Wander to Right support excessive (2WD)
or Left ® Clearance between center pin and Replace 5.6-24,33
bushing excessive (4WD)
& Improper toe-in adjustment (improper Adjust 5.6-10
alignment)
& Knuckle shaft bushing worn (2WD) Replace 5.6-16
& Tire pressure uneven inflate M.10-4, 5
Noise (AWD} ® Gear backlash excessive Adjust or Replace 5.6-24, 32,
40
® Gears broken Replace 5.6-24, 32,
40
® Bearing worn Replace 5.6-24, 32,
40
e Spiral bevel pinion shaft turning torque Adjust 5.6-23, 31,
improperiy adjusted 42

SERVICING SPECIFICATIONS

[2WD TYPE]

ltem

Factory Specification

Allowable Limit

Center Pin to Pin Support

Center Pin

Pin Support

Clearance
(Except 82150, B2150HST)

Clearance
{82150, BZ150H5T)

0.D.
(Except 82150, B2150HST)

0.D.
(82150, B2150HST)

1.D.
(Except B2150, B2150H5T)

I.D.
(B2150, B2150HST)

0.02t00.27 mm
0.0008 10 0.0106 in.

0.05t0 0.25 mm
0.0020 to 0.0098 in.

19.88 10 20.03 mm
0.7827 t0 0.7886 in.

249010 25.00 mm
0.9803 10 0.9842 in.

20.05t020.15mm
0.7894 10 0.7933 in.

25.05t625.15 mm
0.9862 to 0.9901 in.

0.70mm
0.0276in.

0.70 mm
0.0276in.
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5.6 FRONT AXLE

B1550-B1750-B2150-B1550H5T-B1750M5T-B2150HST WSM, 60354-0

SERVICING SPECIFICATIONS (Continued)

[2WD TYPE]
Hem Factory Specification Allowable Limit
Knuckle Shaft to Bushing Clearance 0.076t0 0.164 mm 0.50 mm
(Except B2150, B2150HST) 0.0030 to 0.0065 in. 0.0197in.
Clearance 0.040t0 0.105 mm 0.50 mm
(82150, B2150H5T) 0.0016 to 0.0041 in. 0.0197in.
Knruckie Shaft O.D. 19.947 to 19.980 mm
(Except B2150, B2150HST) 0.785310 0.7866 in.
0.0, 24 948 t0 24.980 mm
(B2150, B2150HST) 0.9822 10 0.9835in.
Bushing I.D. 20.056t0 20.111 mm
(Except B2150, B2150HST) 0.78%6 t0 0.7318 in.
I.D. 25.020t0 25.053 mm
(B2150, B2150HST) 0.9850 10 0.9863 in.
Front Wheel Alignment Toe-in Oto5mm —_—
0to0.2in.
Camber Angle 0.026 to 0.044 rad. _—
1.5°10 2.5°
Caster Angie 0t00.026 rad. —
(Except B2150, B2150HST) 0°to 1.5°
Caster Angle 010 0.017 rad. N
(B2150, B2150HST) 0°to 1°
King Pin 0.13110 0.149 rad.
Inclination 7.5°t08.5°
Front Wheel Steering Angle 0.91t0 0.94 rad. —
(Except B2150, B2150HST) 52°to 54°
Steering Angle 0.8410 0.87 rad. e
(B2150, B2150HST) 48° to 50°
Axial Sway 0to3mm _
0to0.118in.
[AWD TYPE]
[B1550-B1550HST 4WD]
Front Wheel Alignment Toe-in 0to5mm
010 0.197in.
Camber Angle 0.026100.044 rad. —_
1.5°t0 2.5°
Caster Angle 0to 0.026 rad. -
0°to 1.5°
King Pin Inclination 0.131t0 0.148 rad.
7.5°t08.5°

Front Wheel

Steering Angle

Axial Sway

0.77 to 0.80rad.
44° to 46°

Lessthan 3 mm
0.118in.
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B1550-B3750.82150-B1550H5T-B1750H5T-B2150H5T WSM, 60354-0

5.6 FRONT AXLE

[B1550-B1550HST 4WD]

ltem Factory Specification Allowable Limit
Differential Side Gear Boss to Clearance 0.040 10 0.074 mm 0.30 mm
Differential Case Bore 0.0016t0 0.0029in, 0.0118in.
Differential Side Gear Boss 0.D. 29.947 t0 29.960 mm —_—
1.179010 1.1795in.
Differential Case Bore 1.D. 30.000t0 30.021 mm —_—
1.1811t0 1.1819%in.
Ring Gear I.D. 30.000to 30.021 mm —
1.1811t0 1.1819in.
Differential Pinion Shaft to Clearance 0.016te 0.045 mm 0.30mm
Differential Pinion 0.0006 10 0.0018 in. 0.0118in.
Differential Pinion Shaft 0.0. 13.973t0 13.984 mm o
0.5501 t0 0.5506 in.
Differentiai Pinion I.D. 14,000 to 14.018 mm —_—
0.5512t00.5519in.
Differential Pinion to Backlash 0.10100.30 mm 0.40 mm
Differential Side Gear 0.003%9100.0118in. D.0761in,
Adjusting Shim Thickness 1.0mm, 0.0394 in. _—
1.2mm, 0.0472 in.
Spiral Bevel Pinion Shaft Turning Torque 1.27 to 1.67 N-m ———
0.13to 0.17 kgf-m
0.94to 1.23 ft-lbs
Ring Gear to Spiral Bevel Pinion Backlash 0.10to 0.20 mm G.40 mm
Shaft 0.0039 10 0.0079 in. 0.016in.
Adjusting Shim Thickness 0.2mm, 0.0079in. —_
0.5mm, 0.0197in.
Center Pin to Center Pin Bushing Clearance 0.070100.270 mm 0.70mm
0.0028t0 0.0106 in. 0.0276in.
Center Pin 0.D. 19.881020.03 mm —_—
0.7827100.7886 in.
Center Pin Bushing 1.D. 20.10t0 20.15 mm e
0.79131t00.7933 in.
King pin to King Pin Bushing Clearance 0.02100.07 mm 0.50 mm
0.0008 t0 0.0028 in. 0.0197 in.
King Pin 0.D. 199810 20.00 mm  —
0.7866 10 0.7874 in,
King Pin Bushing 1D, 20.021020.05mm —_—

0.788110 0.7894 in.
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5.6 FRONT AXLE

B1550-B1750-82150-B1550HST-B1750HST-B2150H5T WSM, 60354-0

SERVICING SPECIFICATIONS (Continued)

[B1750.B1750HST 4WD]

0.3mm, 0.0118 in.
0.5mm, 0.0197 in.

Item Factory Specification Allowable Limit
Front Wheel Alignment Toe-in CtoS5mm —_—
0t00.197in.
Camber Angle 0.026 t0 0.044 rad. —
1.5°t02.5°
Caster Angle O0to 0.026 rad. e
0°to 1.5°
King Pin 0.131t0 0.148 rad.
Inclination 7.5°t08.5°
Front Wheel Steering Angle 0.77t0 0.80 rad. —_—
44° to 46°
Axial Sway Less than 3 mm —
0.118in.
Differential Side Gear Boss to Clearance 0.025 10 0.066 mm 0.30 mm
Differential Case Bore 0.0010 to 0.0026 in. 0.0118 in.
Differential Side GearBoss [ Q.D. 31.959t0 31.975mm e
1.2582 to 1.2589in.
Differential Case Bore 1.D. 32.000t0 32.025 mm ——
1.2599t0 1.2608in.
Ring gear Bushing 1.D. 32.000 to 32.025 mm E—
1.2599 10 1.2608 in.
Differentiai Pinion Shaft Ciearance 0.02t00.05 mm 0.25mm
to Differential Pinion Bushing 0.0008 to 0.0020in. 0.0098 in.
Differential Pinion Shaft Q.D. 13.97 t0 13.98 mm —_—
0.5500t0 0.5504 in.
Differential Pinion Bushing | 1.D. 14.00to 14.02 mm _
0.551210 0.5520in.
Differentiai Pinion to Differential Backlash 0.1010 0.30 mm 0.40 mm
Side Gear 0.003%9t00.0118in. 0.0157 in.
Adjusting Shim Thickness 0.8mm, 0.0315in. —
1.0mm, 0.0394 in.
1.2mm, 0.0472in.
5piral Bevel Pinion Shaft Turning Torque 1.27 t0 1.67 N-m  —
0.13t0 0.17 kgf-m
0.94t0 1.23 ft-lbs
Ring Gear to Spiral Bevel Pinion Backlash 0.10t0 0.20 mm 0.40 mm
Shaft 0.00391t00.007%in .0157in.
Adjusting S5him Thickness 0.2mm, 0.0079in. —_—
0.5mm, 0.0197in.
Bevel Gears in Bevel Gear Case Backlash 0.10t0 0.30 mm 0.40 mm
0.0039t0 0.0118in. 0.0157in.
Adjusting Shim Thickness 0.2 mm, 0.0079 in.
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B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WS, 10224

5.6 FRONT AXLE

[B1750.B1750HST 4WD]

ltem Factory Specification | Allowakle Limit
Bevel Gears Front Axfe Case Backlash 0.10t0 0.20 mm 0.40 mm
0.00391t00.0079in. 0.0157in.
Adjusting Shim Thickness 0.2mm, 0.0079in. _—
0.3mm, 0.0118in. e
0.5mm, 0.0197 in. _
Center Pin to Center Pin Bushing Clearance 0.070t00.270 mm 0.70 mm
0.00281t00.0106in, 0.0276in.
Center Pin 0.D. 19.88 t0 20.03 mm  —
0.7827 10 0.7886 in.
Center Pin Bushing [.D. 20,1010 20.15mm —_—
0.7913100.7933 in.
Knuckle Arm Support to Knuckle Ciearance 0.022t00.110mm 0.40 mm
Arm Bushing 0.0009 to 0.0043 in. 0.0157in.
Knuckle Arm Support 0.D. 25.000to 25.033 mm e
0.9843 t0 0.9855 in.
Knuckle Arm Bushing 1.D. 25.055t025.110 mm —_—
0.9864 10 0.9886 in.
Knuckle Arm Support to Knuckle Clearance 0to 0.20 mm e
Arm 010 0.0079in.
Adjusting Shim Thickness 0.2mm, 0.0079in, _—
0.3mm, 0.0118in. _—
0.5 mm, 0.0197 in. —
[B1550.-B1750-B1550HST-B1750HST 4WD WITH BI-SPEED TURN]
Additional item is as follows,
Bi-speed Turn Clutch Disc Thickness 2.1t0 2.2 mm 1.7mm
0.0827 t0 0.0866 0.066% in.
Bi-speed Turn Friction Plate Thickness 1.45t0 1.55 mm 1.2mm
0.0571to 0.0610in. 0.0472in.

Displacement

0.2t0 0.6 mm
0.0079 10 0.0236 in.

0.1tmm, 0.003%in.
ar
0.8mm, 0.0315 in,

Bi-speed Turn Clutch

Dynamic Friction
Torque

245 210284 4 N-m
251029 kgf-m
180.8 10 209.8 ft-lbs
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5.6 FRONT AXLE

B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0

SERVICING SPECIFICATIONS (Continued)

[B2150-B2150HST 4WD]

ltem

Factory Specitication

Allowable Limit

Differential Pinion to Differentiai
Side Gear

Adjusting Shim

Backiash

Gear Tooth Contact
Thickness

0.02t00.20mm
0.0008t0 0.0079%in.

More than 35%

0.8mm, 0.031in.
1.0mm, 0.039in.
1.2mm, 0.047 in.

0.40mm
0.016in.

Spiral Bevel Pinion to Spiral Bevel
Gear

Side Adjusting Shim

Backlash

Gear Tooth Contact
Thickness

0.02t0c 0.20 mm
0.0008 10 0.0079 in.

More than 35%

0.1mm, 0.004 in.
0.2mm, 0.008in.
0.5mm, 0.020in.

0.40 mm
0.016in.

Pinion Adjust Shim

Thickness

0.2mm, 0.008 in.
0.3mm, 0.012in,
0.5mm, 0.020in.

13T Bevel Gear to 14T Bevel Gear

Adjusting Shim

Backlash

Thickness

0.10t0 0.30 mm
0.00391t0 0.0118in,

0.2mm, 0.008 in.
0.3mm, 0.012in,
0.5mm, 0.020in.

0.40 mm
0.016in.

177 Bevel Gear to 35T Bevel Gear

Adjusting Shim

Backlash

Thickness

0.10t00.30 mm
0.0039t0 0.0118in.

0.2mm, 0.008 in.
0.3mm, 0.012in.
0.5mm, 0.020in.

0.40 mm
0.016in.

Differential Case to Differential
Side Gear

Differentia! Side Gear

Differential Case and
Bushing

Clearance

Q.D.

0.025t00.075mm
0.001010 0.002% in.

36.950 to 36.975 mm
1.4547 t0 1.4557 in.

37.000t0 37.025mm
1.4567 to 1.4576in,

0.30 mm
0.0118in.
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B1550-B1750-82150-B1350HST-B1750H5T-B2150HST WSM, 603540

5.6 FRONT AXLE

[B2150.B2150HST 4WD]

Item

Factory Specification

Allowable Limit

Differential Pinion Shaft to
Differential Pinion Bushing

Ditferential Pinion Shaft

Bushing

Clearance

0.D.

[.D.

0.016 10 0.054 mm
0.0007 10 0.0021 in.

15.973t0 15984 mm
0.6289100.6293 in.

16.000 t0 16,027 mm
0.6300t0 0.6310in.

0.30mm
0.0118in.

Spiral Bevel Pinion Shaft

Turning Torque

1.27t0 1.67 N°-m
0.1310 0.17 kgf-m
0.94 10 1.23 ft-lbs

Knuckle Arm to Knuckle Arm
Support

Adjusting Shim

Ciearance

Thickness

0to 0.2 mm
016 0.008in,

0.2 mm, 0.008 in.
0.3 mm, 0.0121in.
0.5 mm, 0.020in.

Center Pin to Bushing

Clearance

Q.D.

1.D.

0.10040 0.202 mm
0.004t0 0.008 in.

24.9481025.000 mm
0.98221t00.9842 in.

25.100 to 25.150 mm
0.9882 10 0.9901in.

0.70mm
0.0276in.

Knuckle Arm Support to Bushing
Knuckle Arm Support

Bushing

Clearance

0.D.

1.0,

0.022t00.110 mm
0.0009 to 0.0043 in.

25.000to0 25.033 mm
0.9843 10 0.9855in.

25.055t0 25.100 mm
0.9864 10 0.9886 in.

0.40 mm
0.0157 in.

Front Wheel Alignment

Toe-in
Camber Angle
Caster Angle

Kingpin Inclination

Oto5mm
0t00.197in.

0.026 to 0.044 rad.
1.5%1t0 2.5°

0t 0.017 rad.
0°to 1°
0.166100.183 rad.
9.5°t0 10.5°

Front Whee!

Steering Angle

Axial Sway

0.84to 0.87 rad.
48° to 50°

Oto3mm
Dto0.118in.
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5.6 FRONT AXLE

B1550-81750-82150-81550HST-81750HST B2 150HST WSM, 10222

TIGHTENING TORQUES

Tightening torques of screws and nuts on the table below are especially specified.

(For general use screws and nuts: See page 5.G-4).

[2WD TYPE]
[B1550-B1750-B1550HST-B1750HST]
ltem N-m kgf-m ft-lbs

Front wheel mounting screw 73.510107.9 7.5t0 11.0 54.2t079.6
Slotted nut (King Pin} 82410 86.3 8.4108.8 60.8t0 63.7
Slotted nut (Tie rod end}) 17.71034.3 1.8t0 3.5 13.0t0 25.3
Knuckle arm mounting boit 20.61029.4 2.1t03.0 15.2t021.7

[B2150-B2150HST]
Front wheel mounting screw 77.41090.2 7.9t09.2 57.2t066.5
Front wheet hub stotted nuts 117.6 to 156.8 12t0 16 86.810115.7
Knuckle arm mounting bolts and nuts 77.41090.2 79t09.2 57.21066.5
Tie rod end slotted nuts 48.1t055.9 49t05.7 35.5t041.2
Center pin slotted nut Lessthan 9.8 Less than 1.0 Lessthan 7.2
Lock plate mounting nuts 17.7t0 19.6 1.81t020 13.0t0 14.5

[4WD TYPE]

[B1550-B1550HST]
Front wheel mounting screw 73.5t0 107.9 7510 11.0 54.2t079.6
Slotted nut (Tie rod end) 17.7t034.3 1.8t03.5 13.0t025.3
Knuckle arm mounting screw 39.2t064.7 40t06.6 289t047.7
Gear case cover mounting screw i8.6to32.4 1.9t03.3 13.7t023.9
Spacer mounting screw 18.61032.4 1.9103.3 13.71023.9
Front axle case mounting nut

M8 23.51027.5 241028 17.41020.3
M10 48.1t0 55.9 49t05.7 35.41041.2

Ring gear mounting screw 29.4t034.3 3.0t03.5 21.71025.3

[B1750-B1750HST]
Front wheel mounting nut 73.5t0107.9 7.51011.0 54.2t079.6
Slotted nut (Tie rod end) 17.71t0 34.3 1.8t03.5 13.0t0 25.3
Bevel gear case mounting screw 18.6t032.4 19t03.3 13.71023.9
Knuckle arm mounting screw 39.2to64.7 40to6.6 28910 47.7
Knuckle arm support mounting screw 18.6t032.4 1.9t03.3 13.71023.9
Bevel support cover mounting screw 18.610 32.4 1.9t03.3 13.7t0 239
Front axle cover mounting screw 44 11063.7 45t0b65 32.5t047.0
Spacer mounting screw 18.61t032.4 1.9t03.3 13.7t0 239
Front axie mounting screw 44110 63.7 4,5t06.5 325t047.0
Ring gear mounting screw 29.4t034.3 30to3.5 21.71025.3
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B1550-81750-82150-81550H5T-B1750HST-B2150HST WSM, 10221

5.6 FRONT AXLE

[81550-B1750-B1550HST-B1750HST BI-SPEED TURN]

ft-lbs

Item N-m kgf.m

Front wheel mounting screw 73.5t0107.9 7.5t011.0 54.2t079.6
Slotted nut {Tie rod end) 17.7t034.3 1.8t03.5 13.0t0 25.3
Knuckle arm mounting screw 39.21064.7 40t06.6 289t047.7
Gear case cover mounting screw (B1550-B1550HST) 18.6t032.4 1.91t03.3 13.7t0 23.9
Bevel gear case mounting screw {B1750-B1750H5T) 18.6to32.4 1.9t033 13.71023.9
Spacer mounting screw 18.6t032.4 1.91t0 3.3 13.7t023.9
Front axle case mounting nut (B1550-B1550H5T)

M8 . 23510275 24t02.8 17.4t020.3

M10 48,110 55.9 4.9105.7 35.4t04d1.2
Knuckle arm support mounting screw i8.61t032.4 1.9t03.3 13.7t023.9

(B1750.B1750HST)
Bevel support cover mounting screw({ T ) 18.6t032.4 191033 13.7t023.9
Front axle cover mountingscrew {17 ) 44.11063.7 45t06.5 32.5t047.0
Front axle arm mounting screw { 17 ) 44.11063.7 4.51t06.5 325t047.0
Front diff. shaft mounting screw 29.4t034.3 3.0to 3.5 21.71025.3
[B2150-B2150HST 4WD]

Center pin slotted nut

Lock plate mounting nuts

Tie rod end slotted nuts

Front wheel mounting nuts

Bevel gear case mounting screw and nut
Keucekle arm mounting nuts

Knuckle arm support mounting screw
Bevel support cover mounting screws
Front axle cover mounting screws
Spacer mounting screws

Front axte arm mounting screws and nuts

Less than 9.8
17.7t0 196
48 110559
77.41090.2
77.41690.2
48.1t0 55.9
235t0275
23.5t027.5
48 110559
48 110559
44.1t063.7

Less than 1.0
1.8t02.0
49t05.7
7.91t09.2
7910 92
49t05.7
24t028
24t02.8
491057
491057
451065

Less than 7.2
130to 145
355t041.2
57.2t066.5
57.2t066.5
355t041.2
17.4t0 20.3
17410 20.3
355tod12
355t041.2
326t0d7.0
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5.6 FRONT AXLE B1550-81750-82150-B1550H5T-B1750HST-B2150HST WSM, 603540

CHECKING, DISASSEMBLING AND SERVICING
CHECKING AND ADJUSTING
[2wD 4WD]

Toe-in

1. Inflate the tires to the specified pressure.

2. Turn the frant wheels straight ahead.

3. Measure the distance between the centers of front wheels at
front and rear.

4. Iif the measurement exceeds the factory specification, adjust
by changing the tie rod length.

2wWD
Toe-in Factory spec. g}cg g Tgrg in.

4WD

B NOTE

® For specified pressures, refer to the item on "TIRES” in the
mechanism block (Page M10.-1)

¢ After toe-in adjustment, secure the tie rod with lock
nut.{Tightening torque: 68.6 to 88.2 N-m, 7.0 to 9.0 kgf-m,
50.7 t0 65.1 ft-Ibs.)

Front Wheel Steering Angle

1. Inflate the tires 1o the specified pressure.

2. Place the turning radius gauge under the front wheels.

3. Steer the wheels to the extreme right and left, and measure
the steering angie.

4. If the angle is not within the factory specifications, adjust
with the adjusting bolt {1).

81550, 09 d
B1750, 91to0.94 rad.
BissoHsT, |20 | 5201054
B1750HST
Front whee! Factory B1550, 0.77 to 0.B0 rac.
steering angle spec. B1550HST, 44°to 48°
awD
B1750, 091t 094 rad.
B1750HST, 52°t0 54°
B2150, 2WD 0.84t00.87 rad.
B2150HST, awo 48°tp 50°
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B1550-81750 B2150-B1550HS5T-B1750HST-B2150H5T WSM, 60354-0 5.6 FRONT AXLE

0319P075

reg:

0215P076

DII2F0N

W NOTE

® For right turn, adjust the screw on the gear case RH, and for
left turn, adjust the screw (1) on the gear case LH.
(B1550,81550HST 4WD)

o For right turn, adjust the front screw {2) on the front axie
case LH, and for left turn, adjust the rear screw (3) on the
front axle case LH. (B1750, B1750HST 4WD)

¢ After adjustment, secure the screw with the lock nut.

{1} Screw (3} Screw
{2} Screw

W NOTE

¢ Adjust the steering angle with the adjusting bolt at the right
side when the steering wheet is turned counter clockwise,
and adjust with the adjusting bolt at the left side when it is
turned clockwise.

e After adjustment, secure the adjusting bolts with the lock
nut.

{4} Adjusting Boft

Camber Angle, Caster Angle and Kingpin Inclination

1. Infiate the tires to the specified pressure.

2. Place the turning radius gauge under the front wheels.

3. Remove the front wheel cap and set the gauge to measure
camber angle, caster angle and kingpin inclination.

WD
Camber Factory | a4 0.026 to 0.044 rad.
angle spec. 4WD 15°tp25°
B1550
' WD
B1750 ? 0100.017 rad.
B1550H5T 0°to1°
Caster Factory B1750HST AWD
angle spec.
B2150 2WD
BZ150HST 0100026 rad.
AWD :
B1550, B1750 WD 0.131t00.149 rad.
B1550HST 7.5°t0 B.5°
B1750HST
Kingpin Factory 0.1661t0 0.184 rad.
inclination spec. awo 95°t0 10.5°
B2139 2W0 10.931100.149 rad.
B2150HST 7510 8.5°
awD : :
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S.6 FRONT AXLE

B1550.B1750-B2150-81550HS5T-B1750HST-82150HST WSM, 60354-0

0302P095 - :

0349077

{1) Screw

CHECKING AND ADJUSTING (Continued)

{2) Lock Nut

[BI-SPEED TURN]

Sway of Front Wheel

1. Jack up the front of tractor.

2. Set a dial indicator on the rim, and slowly turn the tires to
measure the sway.

3. If the sway exceeds the factory specification, check the
bearing in the front wheel hub and the rim.

2V
Front wheel sway Factory ° Oto3mm
spec. a4wD 0to0.118in.
Rocking Angle (4WD)

1. Measure the height (H) of each adjusting screw on the left
and right front axle cases (B1550,B1550HST 4WD) or front
axle arm {B1750, B1750HST).

2. If the measurement is not within the factory specification,
adjust with the screw(1).

B1550
H 2amm

Height of ST 0.94in.
adjusting Factary spec.
S5Crew

B1750,

B17S0HST 2amm

awD 9B in.

H NOTE

e After adjustment, secure the adjusting screw with the lock

nut (2).

¢ When the wheels are turned straight ahead, the tie rod ¢an
be inclined 6.14 rad. (8 deg.) up and down from |evel.

Toe-in

Referto 5.6-10.

Toe-in

Factory spec.

B1550,B1750
B15S0HST
B1750HST
Bi-speed turn

GtoSmm
0to 0.197in.

Front Wheel Steering Angle

Refer t0 5.6-10.

Front wheel
steering
angle

Factory spec.

81550,
B1550HST
Bi-speed turn

0.77t00.80 rad.
44° to 46°

B1750,
B1750HST
Bi-speed turn

0.91t0 094 rad.
52°10 54°
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B1550-B1750-B2150-B1550H5T-B1750HST-B2150H5T W3M, 603540

5.6 FRONT AXLE

0254F142

Bi-speed Turn Shift Lever Linkage

M NOTE

o If power steering is equipped, measure
the turning radius after disconnecting
the tie rod from the knuckle arm to feel
the steering cam touching.

[1] 2WD TYPE
DISASSEMBLING AND

o

5

. Turn the front wheels straight ahead. This is the center

position of wheels.

. Place the turning radius gauge under the front wheels.
. Be sure that the front wheels is set in the center position

again.

. Steer the wheels to the right till the steering cam in the bi-

speed turn case touches the shift roller for shifting the bi-
speed turn shift fork, (Steering wheel feeling becomes to be
a littie heavier) and measure this right steering angle (A).

. Steer the wheels to the left till the steering cam touches the

shift roller for shifting the bi-speed turn shift fork and
measure this left steering angle {B).

. Adjust these angles with the shift linkage so that A

(allowance A-2° to A+2°% is equal to B {allowance B-2° 1o
B +2°.

. After adjustment, be sure to tighten the lock nut and drive

the tractor to check this operation. (If no turning radius
gauge, jack up the front of tractor and measure the steering
wheel turning radius on the steering.)

ASSEMBLING

Front Wheel Hub

1.

Remove the front wheaels.

2. Remove the front wheel caps.
3. Remove the cotter pin and slotted nuts.
4. Remove the front wheel hub with a puiler.

{When reassembling)

0302F117

B1550, 81750 73.5t0 107.9 N-m
B1550HST 7.5t0 11.0 kgfm
Frontwheel | g1750HST 54.7 to 79.6 ft-Ibs
mounting
screw 77.4t090.2 N-m
B aosT 7.9109.2 kgf-m
Tightening §7.2to 665 ft-lbs
torque 81550, B1750 82410 86.3 N-m
B1550HST 8.4108.8 kgtm
B1750HST 60 8t 63.7 ft-lbs
Slotted nut " =
TM8to1 M-m
B2150
12to 16 kgf-m
B2150H5T BE.8 10 115.7 ft-lbs

{When reassembling)
® Bend the cotter pin as shownin the figure.

0310F156
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$.6 FRONT AXLE

B1550-81750-82150-B155Q0HST-B175QH5T-B2150H5T WSM, 603540

0202P097

Tie Rod and Knuckle Arm

1. Pull out the cotter pins, and remaove the slotted nuts.

2. Remove the tie rod with the tie rod end lifter. {Code No.
07909-39021)

3. Remove the knuckle arm.

{(When reassembling)
¢ Lift the knuckle shaft first to eliminate any gap in the vertical
direction befare tightening the knuckle arm bolts and nuts.

81550, B1750 20.6t0 29.4 N-m
B1550HST 211030 kgf'-m
Knuckie arm | g1750HST 15.210 21.7 ftelbs
mounting
boit and nut 82150 77.4t090.2 N-m
BZ1S0HST 7.9169.2kgfm
Tightening 57210665 ftlbs
torque 81550, 81750 17.7t0 343 N'm
B15S0HST 1.81035 kgfm
Stotted nut | B1750HST 13.0 10 25.3 ftlbs
for tie rad
eng 48.11055.9 N-m
gg}ggHST 49t05.7 kgf-m
35.5t041.2 ft-lbs

0302F117

L

Knuckle Shaft
1. Remove the knuckle shaft from the front axle assembly.

{When reassembling)
¢ [nstall the thrust bearing (1) in its proper direction,

M IMPORTANT
¢ After reassembling, be sure to adjust the clearance between
the front axle and knuckle arm. {See page 5.6-16}

{1} ThrusiBearing
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B1550-B1750-B2150-B1550HST-B1750HST B2 150HST WSM, 60354-G

5.6 FRONT AXLE

0302p092 T

CO23F004

SERVICING

Separation of Front Axle and Front Axle Frame

1. Remove the set spring.

2. Remove the slotted nut.
3. Remove the lock plate, and pull out the center pin forward.
4. Separate the front axle from the front axle frame,

(When reassembling)

o After reassembling the center pin, apply grease until it

overflows from the end.

Tightening torque

13.0t0 14.5 H-lbs

Lessthan 9.8 N-m
Slotted nut 1.0 k?tf-m
7.23 ft-lbs
. 17t0 19.6 N-m
Lack plate mounting J
nut 1.81t02.0 kgf-m

M NOTE

® Tighten the slotted nut to 9.8 N-m (1.0 kgf-m, 7.23 ft-tbs).
the slot and pin hole do not meet, loosen the nut until they

do meet, and then install the set spring.

¢ When installing the set spring (1), insert it from the left side,

as shown in figure,

(1) SetSpring

Clearance between Center Pin and Pin Support

1. Measure the center pin 0.D. with an outside micrometer.

2. Measure the pin support §.D. of the front axle with a ¢ylinder

gauge.

3. Ifthe clearance exceeds the allowable limit, replace it.

B1550, 81750

0.02100.27 mm

B1550HST .
Clearance Factor B1750HST 0.0080100.0108 in.
between saec ¥
center pin pec. B2150 0.05t0 025 mm
and pin B2150H5T 0.0020to 0.0098 in.
support 5
P FOmm
Allowable limit 0.0276 in.
B1350.81750 19.88 10 20.03 mm
B1550H5T 0.7827 t6 0.7836 in
Center pin Factory B1750HST ’ ’ )
O.D. spec.
B2150 24.90t025.00 mm
B21S0HST D.9803 t00.9842 in.
81550,81750 20.05t020.15 mm
B1550HST 0.7894100.7918 in.
Pin support Factory B1750HST
1.D. spec.
B2150 25.05t025.15mm
B2150HST 09862 to 1.9901 in.
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S.6 FRONT AXLE B1550-81750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 60354-0

Clearance between Knuckle Shaft and Bushing

1. Measure the knuckle shaft Q.D. at several points with an
outside micrometer. ( The knuckle shaft tends to show
concentrated wear.)

2_Similarly, measure the knuckle shaft bushing .D. with a
cylinder gauge.

3. If the clearance exceeds the allowable limit, replace.

81550.91750 | 076100 160 mm
Clearance : B1750HST 0.030ta 0.0065 in.
betweaen sa;tcclry
knuckle pec. B2150 0.040 to 0.105 mm
shaft and B2150HS5T 0.0016 to 4.0041 in.
bushing
- 0.50 mm
Allowable limit 0.0197in.
g: 228;435}75“ 19,947 to 19.980 mm
Knuckle shaft | Factory | BI7SOHST 0.7853 to 0.7886 in.
0.D. spec.
B2150 24 948 to 24 986G mm
B2150HST 0.8822to 0.9835 in.
B1SS0.B1750 | 300561020111 mm
Bushing |.D. Factary B17S0HS5T 0.789610 0.7918 in.
spec.
B2150 25.020t0 25.053 mm
B2Z150H5T 0.9850 to 0.9863 1n.

Clearance between Front Axle and Knucklie Arm
1. Measure the clearance between the front axle and knuckle

arm,
2. If the clearance is not within the factory specifications, adjust
with the shim.
Clearance between
0.051t00.20 mm
ero"r:t axie and knuckle Factory spec. 0.0020 top 0.0079 in.
' Reference
0315P082 ( )

® Thickness of shims: 0.5 mm (0.0197 in.)
1.0 mm {0.0394 in.)

® Tightening torque: 2.1to3.0kgfm

Toe-in, Front Wheel Steering Angle

Refer to 5.6-10.

Camber Angle, Caster Angle, Kingpin Inclination, Sway of
Front Wheel
Referto 5.6-11, 12
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B1550:B1750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 60354-0 5.6 FRONT AXLE

{2] 4WD TYPE
[B1550.B1550HST 4WD)]
DISASSEMBLING AND ASSEMBLING

T g Separating Front Axle

1. Remove the set spring (3).
2. Remove the slotted nut (1}, and pull out the center pin (2).
3. Separate the front axle from the front axle frame.

{When reassembling}
¢ Use care not to damage the O-ring.

B NOTE

¢ Tighten the slotted nut to 9.8 N-m (1.0 kgf-m, 7.23 ft-lbs}. If
the slot and pin hole do not meet, loosen the nut until they
do meet, and then install the set spring.

03199083 R
{1} Slotted Nut {3} SetSpring

{2) Center pin ¢ When installing the set spring, insert it as shown in the
figure.
0319F117
Tie Rod

1. Pull out the cotter pin, and remove the siotted nut.

2. Remaove the tie rod {1} from the knuckle arm(2) with the tie
rod end lifter (3} (Code No; 07909-39021).

3. Remove the front wheal.

{When reassembling)
® Bend the cotter pin as shown in the figure.

Stotted nut for tie rod :78'1503 354];39?;;“
. . end 130 to 25.3 ft-lbs
1) TieRod {2} TieRod End Lifter Tightening torque
Ez; Knuckle Arm Front wheel mounting 73.5t0 107.9 N-m
it 7510 11.0 kgfm
54 2 t0 79.6 ft-bs

0310F156
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5.6 FRONT AXLE

B1550-B1750-B2150Q-B1550H5T-B17503T-82150HST WSM, 60354-0

0319F119

{1} Gear Case Cover

Gear Case

1. Remove the screws (14), dust cover (15), dust seal (16), dust
seal holder (17} and gasket (18).
2. Remove the knuckle arm mounting screws and king pin 1

lock screw (2).

vl B

(When reassembling}

. Pull aut king pin 1 (5} with the knuckle arm (1).
. Remove king pin 2 lock screw {1), and pull out king pin 2 (12).
. Separate the gear case (7) from the front axie case,

& Be sure to replace the knuckle arm gasket (6) with a new cne.
¢ Be sure 1o replace the dust cover gasket (18) with a new one.
e Install king pin 1 and 2 to the gear case, noting the O-rings

(4), (13).

Tightening torque

Knuckle arm
maunting screw

39.2to 64.7 N-m
401066 kgtm
28910 47.7 ftbs

(1} Knuckle Arm

{2) KingPin 1 Lock Screw
{3) Grease Nipple

{4) O-ring

{5} KingPin1

{8} Knuckie Arm Gasket
{7} GearCase

{8) King Pin Bushing

{9} king Pin Bushing

Gear Case Cover

(10}
(11}
(12)
{13}
(14}
(15)
(16}
(17}
(18}

1. Remove the gear case cover (1).

{When reassembiing}

Thrust Ball Bearing
King Pin 2 Lock Screw
King Pin 2

O-ring

Screw

Dust Cover

Dust Seal

Dust Seal Holder
Dust Cover Gasket

® Apply liquid gasket {Three Bond 1102 or equivalent) to the
both sides of new gasket.

Tightening targue

Gear case cover
maunting screw

18.61t032.4N-m
1.91t63.3 kgfm
13.7t0 239 ft-lbs N-m

{1} GearCase
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81550-81750-82150-B1550H5T-B1750HST-B2150HST W3SM, 603540 5.6 FRONT AXLE

Front Wheel Hub

1. Remove the bearing (1} and 25T gear (2) with a special-use
puller set (Code No; 07916-02032).

2. Remove the external snap ring (3), tap out the front wheel
hub (6).

(When reassembling)
® Use care not to damage the oil seal (5).

0303P071

{1) Bearing
(2) 25Tgear
{3) External SnapRing
{(4) Bearing
{5) OiiSeal
{6) Frontwheel Hub

0219F120

Universal Joint

1. Remove the external snap ring (5), and remove the bearing
{4) with a puller.
2. Remove the 12T gear (3}, and tap out the joint shaft (13).

0303P078 -

(1) Oil Seal

(2} Bearing

(3} 12T gear

{4) Bearing

(5) ExternaiSnap Ring
{(6) Internal Snap Ring
{7} Oil Seal

(8) Shaft

{9} Joint

(10) External SnapRing
{11} Universalloint
(12) External SnapRing
- (13) Joint Shatt
0379F121 (14} External Snap Ring
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5.6 FRONT AXLE

B1550-81750-82150-B1550HST-B1750QHST-B2 150HST W5M, £0354-0

0319P087 " i &
{1} Spiral Beve! Pinion Shaft {3) Shim
{2} Spacer

Joint Case and Spacer

1. Remove the joint case.

2. Tap out the spring pin, and remove the joint assembly from
the spiral bevel pinion shaft.

3. Remove the spacer mounting screw.

4. Remove the spacer (2) with the spiral bevel pinion shaft (1).

{When reassembling)

o Apply liquid gasket (Three Bond 1102 or equivalent) to both
sides of a new gasket.

® Use care not to damage the O-ring on the spacer.

8 install the spacer to the front axle arm, noting the number of
shims between them and the assembling direction of shim

(3).

. 18.6t032.3N'm
Tightening torque fgraef:r mounting 19t03.3 kgfm
13.7 t0 23.9 ft-lbs N°-m

Spiral Bevel Pinion Shaft

1. Secure the spiral bevel pinion shaft (1} in a vise,

2. Remove the stake of the staking nut and remove the staking
rut (9.

3. Tap out the spiral bevel pinion shaft.

{When reassembling)

e Use care not to damage the oil seal (8).

& Replace the staking nut with a new one, and be sure to
adjust the turning torque of spiral bevel pinion shaft.
(Refer to page 5.6-23)

¢ Stake the staking nut after performing adjustment, as shown
in the figure.

Q319m122

{1} Spiral Bevel Pinion Shaft
{2) TaperRoller Bearing
{3} Shim

{4) O-ring

(9) Spacer

(6) TaperRoller Bearing
{7} Bushing

8 Qilseal

{9 Staking Nut

0319F123
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B1550-B1750-82150-B1550HST-B1750HST-B2 150HST WS5M, 60354-0

5.6 FRONT AXLE

Separation of Front Axle Case

1. Straight the lock plate (12), and remove the front axle case
mounting nuts,

2. Separate the front axle case LH (1) from front axle case 1(9),

3. Remove the differential.

(When reassembling)
® Apply liquid gasket (Three Bond 1102 or equivalent) to both
sides of a new gasket,

235t027,5N'm
2.4t02.8kgfm
17.4t0 20.3 ft-lbs N-m

Front axie case

Tightening torque mounting nut (M 8)

0319F124

{1} Front Axle Case (RH)
(2} Gasket

{3) O-ring

{4) Bushing

{5} O-ring

{6) O-ring

{7) Bushing

{B) O-ring

{9) Front Axle Case 1
{10) Gasket

{11) Front Axie Case (LH)
(12) Lock Plate

0319F125

{1) ODifferential Pinign
Shaft

{2} Differential Case

{3} Differential Pinion
Collar

{4} Differential Pinion

{5} Differential Side
Gear

{6) Shim

{7} Ring Gear

(8
9
(1)
(11}

(12)
{13)

Ball Bearing

Ball 8earing

Shim

Differential Side
Gear

Differential Pinion
Differential Pinion
Collar

Differential

1. For disassembling the differential, refer to (1] DIFFERENTIAL
in REAR AXLE. (See page 5.4-3)
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5.6 FRONT AXLE B1550-B1750-B2150-B1550H5T-81750HST-B2150HST WS, 603540

SERVICING

Clearance between Differential Side Gear Boss and Differential
Case Bore

1. Measure the hoss O.D. of the differential side gear with an
outside micrometer.

2. Measure the bore |.D. of the differential case with an inside
micrometer and caiculate the clearance.

3. Measure the ring gear |.D. with an inside micrometer and
calculate the clearance.

4. If the clearance exceeds the allowable limit, replace it.

0319P090

Clearance between Factory spec. g:gg?g?cgbqggzn;:nn.
differential side gear
boss and differential L 030mm
case bore Allowable limit 0.0118in.
Differantial side gear 29.947 t0 29960 mm
b0ss O.0. Factory spec. 11790 to 1.1795 in.
Differential case bore 30.000t0 30021 mm
Factory spec. 1.1811ta 1.1819 in.

. 30.0001030.021 mm

Ring gear LD, Factary spec. 1.1811101.1819in,.

Clearance between Differential Pinion Shaft and Differential

Pinioh

1. Measure the pinion shaft O.D. of the differential side gear
with an outside micrometer.

2. Measure the differentiai pinion (.D. with an inside
micrometer and catculate the clearance.

3. If the clearance exceeds the allowable limit, replace.

e Clearance between Factory spec. 33835?33331"3%

0303P058 differential pinion : : -
shaft and differential 0.30 mm
pinion Allowable limit 0.0118in.
Differential ginion 1397310 13.984 mm
shaftQ.D. Factory spec. 0.5501 t0 0.5506 in.
Differential pinion 14.000t0 14.018 mm
1D, Factory spec. 0.5512t0 0.5519 in.
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B1550-8B1750-82150-81550H5T-B1750H5T-B2150HST W3M, 60354-0

5.6 FRONT AXLE

i

0303p0B0

0302P1148 |

Backlash hetween Differential Pinion and Differential

Side Gear

. Secure the differential case in a vise.

2. Set a dial indicator (lever type) on the tooth of the

differential side gear.

3. Hold the differential pinion and move the differential side

gear to measure the backlash.

4. If the measurement exceeds the allowable limit, adjust with

the differential side gear shim.

0.10to 030 mm
Backlash between Factory spec. 0.0039t00.0118in,
dif;erential pinion and
differential side gear . 0.40 mm
9 Adlowable limit 00157 in.

{Reference)
® Thicknessofshim: 1.0 mm{0.0394in.)

1.2 mm(0.0472in,)

Turning Torque of Spiral Bevel Pinion Shaft

. Secure the spacerin a vise.

2. Wind a string around the spiral bevel pinion shaft and attach

a spring balance to the tip of the string.

3. Slowly pull the spring balance in a direction at right angle to

the spiral bevel pinion shaft to measure the turning torque.

4. If the turning torgue is not within the factory specification,

adjust with the staking nut.

0319F123

: L 1.27 to 1.67 N-m
Turning torgue sﬁ"fatl bevel pinion 0.13to 017 kgf-m
sha 0.94t01.23 ft-lbs

W NOTE
® The turning torque is figured by multiplying the radius of

the spiral bevel pinion shaft by the reading on the spring
balance.

e Stake the staking nut after performing adjustment, as

shown in the figure.
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5.6 FRONT AXLE

BY550-51750-82150-B1550H5T-B1750HST-B2150H5T WSM, 60354-0

03719P091

0319PQ32

Backlash between Ring Gear and Spiral Bevel Pinion Shaft

1. Insert a screwdriver through the drain plug hole in the front
axle arm to hold the ring gear.

2. Set a dial indiacator {lever type) on the spiral bevei pinion
shaft.

3. Move the spiral bevel pinion shaft by hand and measure the
circumferential piay of the shaft.

4. Calculate the backlash from the ratio of the shaft diameter
to the gear diameter.

Backlash = Measurement x 1.2

5. When the backlash is too small, decrease the number of
shims in the side of the ring gear, and insert the removed
shims in the opposite side. When the backlash is too
large,decrease the number of shims in the side of the
differential case, and insert the removed shims in the
opposite side.

6. Adjust the backlash properly by repeating the above
procedure.

010w 0.20 mm
Backiash between Factory spec. 0.0039t0 0.007% in.
rbing ear and Iipifra! 5
evel pinion shaft S 0.40 mm
Allowabie limit 0.0157 in.

Clearance between Center Pin and Bushing

1. Measure the center pin Q.D. with an outside micrometer.

2. Measure the center pin bushing L.D. with a cylinder gauge
and calculate the ciearance,

3. tf the clearance exceeds the allowable limit, replace it.

0070t0 0270 mm

Clearance between Factory spec. 0.002800.0106 in.
center pin and
bushing Allowable limit 3537'?3%

20.10t0 20.15 mm

Center pin bushing
1D. Factory spe, 0.7913100.7933 in.

Toe-in, Front Wheel Steering Angle,

Referto5.6-10
Camber Angle, Caster Angle, Kingpin Inclination,Sway of

Front Wheel, Rocking Angle
Refer to 5.6-10, 11, 12
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B1550-81750-82150-B1550HST-B1750H5T-B2150H5T WSM, 603540 5.6 FRONT AXLE

03030078

[B1750-B1750HST 4WD]
DISASSEMBLING AND ASSEMBL

ERE g ] .
{1) Siotied nut {1) SetSpring
{2) CenterPin

0319F117

Clearance between King Pin and King Pin Bushing

1. Measure the king pin O.D. with an outside micrometer.

2. Measure the king pin bushing LD. with a cylinder gauge and
calculate the clearance.

3. f the clearance exceeds the allowable limit, replace it.

0.02t00.07 mm
Clearance between Factory spec. 0.0008100.0028 in.
king pin and kingpin
bushing e 0.50 mm
Allowable limit 0.0197 in.

. ) 1998 to 2000 mm
Kingpin O.D. Factory spec. 0.7866 0 0.7874 in.
Kingpin bushing I.D. 20.02 to 20.05mm

Factory spec, 0.788110 0.7894 in.

ING

Separating Front Axle

1. Remove the set spring (3).
2_ Remove the slotted nut (1}, and pul! out the center pin (2).
3. Separate the front axle from the front axle frame.

(When reassembling)
® Use care not to damage the O-ring.

Ml NOTE

¢ Tighten the slotted nut to 9.8 N-m (1.0 kgf-m, 7.23 ft-lbs). If
the slot and pin hole do not meet, loosen the nut until they
do meet, and then install the set spring.

o When installing the set spring, insert it as shown in the
figure.
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§.6 FRONT AXLE

B1550-81750-82150-B1550HST-B1750HST-B2150H5T WSM, 60354-0

G319P094 e
{3} Tie Rod End Lifter

{1} Tie Rod
{2) Knuckle Arm

e
0319P0%

{1} Bevel Gear Case
{2) Front Axie Arm

{3) Front Axie Case

Tie Rod

1. Pull out the cotter pin, and remove the siotted nut.

2. Remove the tie rod (1) from the knuckie arm (2) with the tie
rod end lifter (3) (Code No: 07909-39021).

3. Remove the front wheel.

{When reassemizling)
¢ Bend the cotter pin as shown in the figure.

Tightening torque

Siotted nut

177t0 343 N-m
1.8ta 3.5 kgfm
13.010 25.3 ft-lbs

Frontwheel maunting
nut

735t0 1079 N-m
7.5t011.0kgf-m
54.2 to 79.6 ft-ibs

0310F136

Separation of Front Axle Arm and Bevel Gear Case

1. Remove the bevel gear case (1) and front axle case (3} as 2
unit from the front axle arm {2).

{(When reassembling)
® instali the bevel gear case to the front axle arm, noting the
Q-ring and the number of shims between them.

Tightening tarque

Bevelgear case
mounting screw

18.61032.4N-m
1910 3.3 kgim
13.7 t0 23.9 ft-lbs

Knuckle Arm and Knuckle Arm Support

1. Remove the knuckle arm (1)
2. Remove the knuckle arm support (2).

(When reassembling)

® [nstall the knuckie arm (1) to the frant axie case (3), noting
the O-ring and the number of shims between them.

¢ Be sure to replace the gasket on the bevel gear case with a

{219P096

{1) Knuckle Arm

{2) Knuckle Arm
Support

{3) Front Axle Case

new one,

M IMPORTANT

e After reassembling be sure to adjust the clearance between
the knuckle arm and knuckie arm support. (See page 5.6-34)

Tightening torque

Knuckle arm mounting
screw

39.21064.7 N-m
40to6.6kgf-m
28.91t0 47.7 ft-lbs

Knuckle arm support
mounting screw

18.6to32.4N-m
1.9to3.3kgf-m
13.7 to 23.9 ft-[bs
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B81550-81750-B250-B1550HST-B1750HST-B2150H5T WSM, 10222

5.6 FRONT AXLE

(0319P097
{1} BallBearing
{2) Bevel Gear Shaft

4302P106

0219P098

{1} Spirai Bevel Pinion
Shaft
{2) Spacer

{3) ExternalSnapRing
(4) Bevel Support Cover

(3} Shim

Separation of Bevel Gear Case and Front Axle Case

1. Remove the bevel support cover (4).

2, Tap out the ball bearing (1) from the bevel gear case.

3. Remove the external snap ring (3).

4. Tap out the bevel gear shaft (2) downward, and separate the
bevel gear case from the front axle case.

(When reassembling)

® Install the bevel support cover to the front axle case, noting
O-ring and the number of shims between them.

¢ Use care not to damage the O-ring in the collar.

18,610 32.4 N-m
191033 kgfm
13.7 to 23 .9 fi-lbs

Bevel support cover

Tightening torque mounting screw

Front Axle Cover

1. Remove the front axle cover mounting screws.
2. Separate the front axle cover from the front axle case.

(When reassembling)
@ Install the front axle cover to the front axle case, noting the
Q-ring.

84.11063.7 N'm
45t06.5 kgfm
32.5 to 47.0 ft-lbs

Front axle cover

Tightening torque mounting screw

Joint Case and Spacer

1. Remove the joint case.

2. Tap out the spring pin, and remove the joint assembly from
the spiral bevel pinion shaft.

3. Remove the spacer mounting screw.

4. Remove the spacer (2) with the spiral bevel pinion shaft (1).

(When reassembling}

® Apply liquid gasket (Three Bond 1102 or equivalent) to both
sides of a new gasket.

® Lise care not to damage the O-ring on the spacer.

® Install the spacer to the front axie arm, noting the number of
shims between them and the assembling direction of shim

(3).

186to32.4N'm
1.9t03.3 kgf'm
13.7 10 23.9 ft-lbs

Spacer mounting

Tightening torque screw
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Spiral Beve! Pinion Shaft

1. Secure the spiral bevel pinion shaft (1) in a vise.

2. Remove the stake of the staking nut and remove the staking
rnut {9).

3. Tap out the spiral bevel pinion shaft.

(When reassembling)
# Use care not to damage the cil seal (8).
® Replace the staking nut with a new one, and be sure to
2 B i g adjust the turning torque of spiral bevel pinion shaft. (See
03199088 N T page 5.6-31)
® Stake the taking nut after performing adjustment as shown
inthe figure,

{1} Spiral Bevel Pinion Shaft
{2} TaperRolier Bearing
{3} Shim

{4) O-ring

{5) Spacer

{6) Taper Roller Bearing
{7) Bushing

{8) Oilseal

{9 Staking Nut

0319F122

0319F123
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Separation of Front Axle Arm

1. Remove the left and right differential gear shafts.

2, Remove the mounting screws and separate the front axle
arm LH (7) and RH (5).

3. Remove the differential.

{(When reassembling)

® .Be sure to replace the gasket (6) on the front axle arm with a
new gne.

44 110 63.7 N-m
Front axle arm 4510 6.5 kgf-m

Tightening torque mounting screw A s

{1} O-ring
{2} O-ring
{3) Bushing
{4) O-nng
{5) Frant Axke Arm (RH)
{6) Gasket
{7) Frant Axle Arm {LH)
{8) O-ring
(9) O-ring
{10} Bushing
{11} O-ring

0319F126

Differential

1. For disassembling the differential, refer to {1] DIFFERENTIAL
in REAR AXLE. (See page $.4-3.}

0319F127
{1} Differential Pinion {9) Ball Bearing
Shaft {10) Differentia! Case
{2} Bushing {11} Shim
{3) Differential Pinion (12) Differential Side
Callar Gear
{4) Differential Pinian {13) Differential Finion
{5) Differential Side {18) Bushing
Gear {15} Differential Pinion
{6) Ring Gear Bushing Collar
{7) Shim {16) Ball Bearing

(8) Ring Gear
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SERVICING

Clearance between Differential Side Gear Boss and Differential
Case Bore

1. Measure the boss ©.D. of the differential side gear with and
outside micrometer.

2. Measure the bore 1.D. of the differential case with an inside
micrometer and calculate the clearance.

3. Measure the bushing 1.D. of the ring gear with an inside
micrometer and calculate the clearance.

4. |f the clearance exceeds the allowahble limit, replaceit.

0319P0%0

0.025t00.066 mm
Clearance between Factory spec. "
differentiai side gear Y 0.0010100.0026in.
boss and differential 0.30mm
case bore Allowable limit 0.8118in.

Differentiai side gear 31.95%91031.975mm
boss 0., Factory spec. 1.2582t0 1.2589 in.

Differential case bore 32.000t032025 mm
1. Factory spec. 12599 to 12608 in.

32.0001t032.025mm

Ring gearbushing LD | ractory spec. 1259910 1.2608 in.

Clearance between Differential Pinion Shaft and Differential

1. Measure the differential pinion shaft O.D. with an outside
micrometer.

2. Measure the differential pinion bushing 1.D. with an inside
micrometer and calculate the clearance.

3. if the clearance exceeds the allowable limit, replace it.

G.02to G035 mm

o Clearance between Factory spec. .
: differential pinion 0.0008'100.0020 in.
0303P059 o : shaft and differential 0.25 mm
pinion bushing Allowable limit 00098 in.

Differential pinion 13,9710 13.98 mm
shaft O D. Factory spec. 0.5500t00.5504 in.

Differential pinion 14.00 to 14.02 mm
bushing 1.0, Factory spec. 0.5512 t0 0.5520 in.
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0302PAB0

03020114 |

0319F123

Backlash between Differentia!l Pinion and Differential Side

Gear

1. Secure the differential case in a vise.

2. Set a dial indicator (lever type) on the tooth of the
differential side gear.

3. Hold the differential pinion and move the differential side
gear to measure the backlash.

4. 1f the measurement exceeds the allowable limit, adjust with
the differential side gear shim.

0.10t0030mm
Backlash between Factory spec. :
dif;eé%?tia, pinicnd y 0.00391t00.0118in.
and differential side
gear Allowable limit 83?5'1;':1“
(Reference)
® Thickness of shims: 0.8 mm{0.0315in.)

1.0 mm{0.0384 in.}
1.2mm{0.0472in.}

Turning Torque of Spiral Bevel Pinion Shaft

1. Secure the spacer in a vise.

2. Wind a string around the spiral bevel pinion shaft and attach
a spring balance to the tip of the string.

3. Slowly pull the spring balance in a direction at right angle to
the spiral bevel pinion shaft to measure the turning torque.

4, 1f the turning torque is not within the factory specifications,
adjust with the staking nut.

+3

Spiral bevel pinion
shaft

oo
ook
Bl
o
coo
— T —
N
[NENR
o
- =

Turning torque

-~
-
e
o
]

l NOTE

® The turning torque is figured by multiplying the radius of
the spiral bevel pinion shaft by the reading on the spring
balance.

¢ Stake the staking nut after performing adjustment, as
shown in the figure.
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Backiash between Ring Gear and Spiral Bevel Pinion Shaft

1. Insert a screwdriver through the drain ptug hole in the front
axle arm to hold the ring gear.

2. Set a dial indicator (lever type) on the spiral bevel pinion
shaft.

3. Move the spiral bevel pinion shaft by hand and measure the
circumferential play of the shaft,

4. Calculate the backlash from the ratio of the shaft diameter at
the gear diameter.

19P1
03197100 Backlash = Measurement x 1.5

5. When the backlash is too small, decrease the number of
shims in the side of the ring gear, and insert the removed
shims in the opposite side. When the backlash is 100 large,
decrease the number of shims in the side of the differential
case, and insert the removed shims in the opposite side.

6. Adjust the backlash properly by repeating the above

procedure.
0.10to .20 mm
Backlash between Factory spec. 0.003910 00079 in,
Lrng ?ear andﬁpifftai
evel pinion sha fa 0.40 mm
Allowable limit 00157 in.
M ' Backlash of Bevel Gear in Bevel Gear Case

1. Set a dial indicator (lever type) on the bevel gear shaft.

2. Move the bevel gear shaft by hand and measure the
circumferential play of the shaft.

3. Calculate the backlash from the ratio of the shaft diameter
to the gear diameter.

Backlash = Measurement x 2.5

4. If the backlash exceeds the allowable limit , adjust with shims

0302112 hetween the front axie arm and bevel gear case.
0.16 to 0.30 mm
Factory spec.
Batc)klaslh of bevel gear 0.0035 t0.0118 in.
n bavel gear case
Atlowable limit g-g0mm.
M NOTE
® The differential must be fixed during measurement.
(Reference)
® Thickness of shims: 0.2 mm{0.0079in.)

0.3mm({0.0118in.)
0.5 mm{0.0197in.)
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Backlash of Bevel Gear in Front Axle Case

1. Secure the front wheel hub in a vise.

2. Set a dial indicator (lever type} on the bevel gear shaft.

3. Move the bevel gear shaft by hand and measure the
circumferential play of the shaft.

4. Calculate the backlash from the ratio of the shaft diameter
to the gear diameter.

Backlash = Measurement x 3.1

0302P113

5. If the backlash exceeds the allowable limit, adjust with shims

between the bevel support cover and front axle case.

0.10t0 0.20 mm
Factory spec. 0.003910.0079 in.

Ea%:klash olf beve| gear

infront axie case Aliowable {imit 83?5"-}?;1
(Reference)
¢ Thickness of shims: 0.2 mm (0.0079in.)

0.3 mm{0.0118in.)
0.5mm{0.0197 in.)

Clearance between Center Pin and Bushing

1. Measure the center pin O.D. with an ocutside micrometer.

2. Measure the center pin bushing 1.D. with a cylinder gauge
and calculate the clearance,

3. If the clearance exceeds the allowable limit, replaceiit.

007010 0.270mm

Clearance between Factory spec. 0.0028 16 0.0106in.

center pin and

bushing Allowable limit o 09aam
0319P101 503

Canter pin O.D. Factory spec. 8%23;?50:?852%_

Center pin bushing 201010 2015 mm
1. Factory spec. 0.7913 t0 0.7933 in.

Clearance between Knuckle Arm Support and Knuckle Arm

Bushing

1. Measure the knuckle arm support O.D. with an autside
micrometer.

2. Measure the knuckle arm bushing |.D. with an inside
micrommeter and calculate the ¢learance.

3. If the clearance exceeds the allowable limit, replace it.

. Clearance between Faciory spec. gg%%gt?g(; éggr:"n
20117 knuckle arm support : ’ -
030 and knuckiearm ] 0.40 mm
bushing ’ Aliowable limit 0.0157 in.
Knuckle arm support 25.000 to 25033 mm
0.D. Factory spec. 09843 10 0.9855 in.
Knuckle arm bushing 25.05516 25.110 mm
1D, Factory spec. 0.9864 to 0 9886 in.
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Clearance between Knuck!e Arm Support and Knuckle Arm

1. Tighten the knuckle arm to the specified torque (39.2 to 64.7
N-m, 4.0 to 6.6 kgf-m, 28.9 to 47.7 ft-Ibs).

2. Measure the clearance between the knuckle arm support
and knuckle arm with a feeler gauge.

3. If the measurement is not within the factory specifications,
adjust with shims between the knuckle arm and front axle

case.
Iy Clearance between
D31ePIN2 T _ J knuckle arm support Factory spec. 0t00.20 mm
’ and knuckle arm 0t00.0079 in.
{Reference)
® Thickness of shims: 0.2mm{0.0079in.)

0.3mm (0.0118in.)
0.5mm (0.0197 in.)
Toe-in, Front Wheel Steering Angle,

Refer to 5.6-10.
Camber Angle, Caster Angle, Kingpin Inclination, Sway of

Front Wheel, Rocking Angle
Referto S.6-11,12.
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{B2150-B2150HST 4WD]
DISASSEMBLING AND ASSEMBLING

Center Pin

1. Remove the set spring (4).

2 Remove the slotted nut.

3 Remove the lock plate (3), and pull cut the center pin (2)
forward.

4 Separate the front axie from the front axle frame (1).

(When reassembling)

S o
il otted nut 1. ‘m
GRGIFHED 7.23 ?t-Ibs
Tightening torque
Lock plate mounting }gig%logk%?nl;n
nut 13.0 to 145 ft-ibs

B NOTE

¢ Tighten the slotted nut to 9.8 N-m (1.0 kgf-m, 7.23 ft-lbs ). if
the slot and pin hole do not meet, loosen the nut until they
do meet, and then install the set spring.

¢ When installing the set spring {4). insert it from the left side
as shown in the figure.

C023F004

{1} FrontAxle Frame
(2} CenterPin

{3) Lock Plate

{4) SetSpring

Tie Rod

1. Pull out the cotter pin, and remove the siotted nut,

2. Remove the tie rod {2) from the knuckle arm (1) with the tie

rod end lifter (3} {Code No : 07909-33021)
3. Remaove the front wheetls,

(When reassembling}

0302r101 & TP~ 3

{1} Knuckle Arm {3} Tie Rod End Litter
(2) TieRod

iEivah e
{1} Bevel Gear Case
{2} Front Axle Arm

{3} Front Axle Case

Tightening torque

Slotted nut for tie rod
end

483.1t055.9N-m
49%t05.7 kgf-m
35.5t041.2 ftlbs

Front wheel mounting
nut

77A4t090.2 N-m
7.9t09.2 kgf-m
$7.2 to 66.5 ft-lbs

Separation of Front Axle Arm and Bevel Gear Case

1. Remove the bevel gear case (1) and front axle case {3) as a
unit from the front axle arm (2).

{When reassembling)
® Install the bevel gear case to the front axle arm, noting the
O-ring and the number of shims between them.

Tightening torque

Bevel gear case
mounting screw and
nut

77.4t090.2 N'm
79ta09.2 kgf-m
57.2t068.5 ft-lbs
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0302P103 "N
{1} Knuckle Brm

0302P106

Khuckle Arm and Knuckle Arm Support

1. Remove the knuckle arm (1).
2. Remove the knuckle arm support {2).

(When reassembling)
® Install the knuckle arm to the front axle case, noting the
number of shims between them.

{1} Knuckle Arm

Knuckle arm mounting iag'lt;ossfi‘(%?;n
‘ nut 35.5t041.2 ft-lbs
Tightening torgue
Knuckle arm support %?dié%?%??
mounting screw 17.4t0 20.2 ft-lbs

Separation of Bevel Gear Case and Front Axle Case

1. Remove the bevel support cover (2).

2. Tap out the ball bearing (1) from the bevei gear case.

3. Remove the external snap ring (3).

4, Tap out the bevei gear shaft downward, and separate the
bevel gear case from the front axle case.

{When reassembling)

¢ Install the bevel support cover to frant axle case, noting the
Q-ring and the number of shims between them.

® Use care not to damage the O-ring in the collar.

23.5t0 27.5 N-m
Tightening torque gqe;:rll:!.:ﬁppirr’g?ver 24t028kgfm
Ing 17.410 20.2 ft-tbs
{1) Ball Bearing {3) ExternalSnapRing

{2) Bevei SupportCover

Front Axle Cover

1. Remove the front axle cover mounting screws,
2. Separate the front axle cover from the front axie case.

{When reassembling)
*® Use care not to damage the O-ring at the front axle cover.

Front axle cover 48.1t0 35.9N-m
Tightening torque mounting screw and 4.91t05.7 kgt-m
nut 35.5 to 41.2 ft-lbs

Joint Case_

1. Remove the joint case (2).
2. Tap out the spring pin, and remove the joint assembly (1)
from the front pinion shaft.

{1} Joint Assembly {2) lointCase

$.6-36




B1550-B1750-82150-B1550HST-B1750H5T-B82150H5T W5, 60354-0 5.6 FRONT AXLE

M \l}
0302F108
{1} Front Pinion Shaft {3) Shim
{2) Spacer

0302P109

0202P110

{1} Pipion ThrustCollar (5) Shim
{2) Differential Pinian {6) Differential Case
{3) Diffarential Pinion {(7) Dowel Pin
Shaft
{#) Differential Side
Gear

Front Pinion Shaft

1. Remove the spacer mounting screw,
2. Remove the spacer (2) with the front pinion shaft (1).

(When reassembling)
® |nstall the spacer to the front axle arm, noting the
assembling direction of shim (3}.

48 1t 559
Tightening torgue Spacer mounting screw g.g t0 5.7 kgf-m
5410

Separation of Front Axle Arm

1. Remove the right and left differential gear shafts,

2. Remove the mounting screws and nuts and separate the
front axle arm LH and RH.

3. Remove the differential assembly.

(When reassembling}
® Install the front axle arm LH to the front axle arm RH, using
care not to damage the O-ring.

Front axle arm 44110 63.7 N-m
Tightening torque mounting screw and 4.5t06.5kgfm
nut 32.6to47.01ft-1bs

Differential

1. For disassembling the differential, refer to [1] DIFFERENTIAL
in REAR AXLE section (Page $.4-3).
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SERVICING

0302P076

0302P059

Clearance between Differential Case and Differential Side
Gear

1. Measure the differential side gear boss 0.D. with an outside
micrometer.

2. Measure the differential case bore I.D. and 37T spiral bevel
gear bushing I.D. with an inside micrometer.

3. fthe clearance exceeds the aliowable limit, replace it.

0.025t0 0.075mm
Clearance between Factory spec. 0.0010t0 0.0029 in,
differential case and
differential side gear L 0.30 mm
Allowabie limit 0.0118in.
Differential case L.D. Factory spec. %Eggg Eg %?42556 mm
Bushing 1.D. Factory spec. 37.000t037.025 mm

1.4567 t0 1.4576 in.

369504036975 mm

Differential side gear
0.D. 1.4547 tp 1.4557in.

Factory spec.

Clearance between Differential Pinion Shaft and Differential

1. Measure the differential pinion shaft 0.D. with an outside
micrometer,

2. Measure the differential pinion bushing {.D. with an inside
micrometer,

3. If the clearance exceeds the allowable limit, replace it.

1610 0.054 mm

0
Clearance between Factory spec, 0007 t00.0021 in.

differential pinion
shaft and differential

0
Q
0
0

pinion bushing Allowabie lienit g? 8.
Differential pinion 1597310 15.984 mm
shafton ¢ Factory spec. 0.6289t0 0.6293 in.
Differential pinion 16.000t016.027 mm
bushing .D. P Factory spec. 0.6300 to 0.6310 in.
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Backlash between Differential Pinion and Differential Side

Gear

1. Secure the differential case with a vise.

2. Press the differential pinion and differential side gear
against the differential case.

3. Set the dial indicator (lever type) with its finger on the tooth
of differential pinion.

4. Hold the differential side gear and move the differential

e pinion to measure backlash,

aueirTE § A 5. If the bacilash exceeds the allowable limit, check shim of the

differential side gear.

B NOTE

o Thickness of shims
9.8mm,1.0mm, 1.2mm
{0.031in.0.039in 0.047 in.)

0.02t00.20 mm
Backiash between Factory spec. ;
ditferentiai pinion 000415 0.0121n.
and differential side
L 0.40 mm
gear Allowabie limit 0016 in.
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Backlash between Spiral Bevel Pinion and Spiral Bevel Gear

1. Insert a screwdriver through the drain piug hole in the front
axle arm to hold the 37T spiral bevel gear.

2. 5et the dial indicator (lever type) with its figure on the spiral
bevel pinion shaft.

3. If the backlash exceeds the allowable limit, decrease the
number of shim (1) at front axle arm LH and insert the
removed shims to the front axle arm RH.

If the backlash is less than the factory specification, decrease
the number of shims (2) at front axle arm RH and insert the
remaoved shims to the front axle arm LH.

4. Adjust the backlash properly by repeating the above

3020111

procedures.

0.02100.20mm
Backlash between Factory spec. 0.0008 16 0.007% in.
bevel gears in bevel
gear case Allowable limit g'g?GTnm

5. Applyredlead lightly over several teeth at three positions
equally spaced on the bevel gear.

03397071 6. Turn the spiral bevel pinion shaft while pressing a wooden
piece against the periphery of the bevel gear.
7. Check the tooth contact., If not proper, adjust with shims {1},
(2) and (3) according to the instructions below.
@ {Reference)
® Thickness of adjusting shims (1), (2).
0.1 mm (0.004 in.}), 0.2 mm {0.008 in.)
Mare than 35% red Iealfi corfrcact 0.5mm (0.020 in.)
area on the gear tooth surface. ¢ Thickness of adjusting shims (3}
of he ontire width from the smal 0.2mm (0.008 in.), 0.3 mm (0.012n.)
CO65F198 end. 0.5mm (0.020in.)
*Heal Contact “Tip Contact

e

0339F069

Replace adjusting shim (3) with thinner one to
move the bevel pinion shaft forward. And place
the right side shim (2) to the left to move the
bevel gear rightward. Repeat above until the
praper tooth contact and backlash are achieved.

{1} Shim {3} $him
{2} Shim
*Toe Contact “Base Contact

5. .
%tfﬁ 0339F070

Replace adjusting shim [3) with thicker ane to
move the bevel pinion shaft backward. And
place the left side shim {1} to the right to move
the bevel gear ieftward. Repeat above until the
proper tooth contact and backlash are achieved.
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Backlash between 13T Beve! Gear and 14T Bevel Gear

1.
2.

Setadiat indicator (lever type ) on the bevel gear shaft.
Move the bevel gear shaft by hand and measure the
circumferential play of the bevel gear shaft.

3. if the backlash exceeds the allowable limit, adjust with shims

{1).
0.10to 030 mm
Backlash between 13T | Tactoryspec. 0.0059t0 0.0118n.
beve: gear and 14T
bevel gear - 0.40 mm
03020112 Allowable limit 0.016in.
{Reference)

0302P112

0339F072

a

Thickness of adjusting shims (1).
0.2 mm (0.008in.), 0.3 mm {0.012in.)
0.5mm(0.020in.)

{1} Shim

Backlash between 17T Bevel Gear and 35T Bevel Gear

1.
2.

Secure the front whee! hub with a vise.
Set a dial indicator (lever type) on a spline tooth of the bevel
gear shaft.

3. Move the bevel gear shaft and measure the backlash,
4. If the backlash exceeds the allowable limit, adjust with shims
{1) between the bevel support cover and front axle case.
0.10t00.30 mm
Backlash between 17T | F2¢toryspec. 0.0039t0 00118 in.
Igeve: gear and 357 570
evel gear " K mm
g Allowable limit 0.016 in.
{Reference)

® Thickness of adjusting shims {1).

0.2mm {0.008in.), 0.3 mm (0.012in.)
0.5 mm {0.020in.)

{1} Shim
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0302P114

0302F121

0302P115

Turning Torque of Bevel Pinion Shaft

1. Secure the spacer with a vise.

2. Wind a string around the bevel pinion shaft and attach
spring batance to the tip of the string.

3. Siowly pull the spring balance in a direction at right angle to
the bevel pinion shaft to measure the turning torque.

4. If the turning torgue is not within the factory specifications,
adjust with the nut (1),

] 1.2710 1.67 N-m
Turning torque of -
bevel pinion shaft Factory spec. ggg ig ?g ]f(tg-rbrsn

B NOTE

® The turning torque is figured by multiplying the radius
(distance from the center of the bevel pinion shaft to a point
on the circumference from which the string is pulled ) by the
reading on the spring balance.

e After turning torque adjustment, be sure to stake the nut

(1).

{1} Staking Nut

Clearance between Knuckle Arm and Knuckle Arm Support

1. Tighten the knuckle arm to the specified torque (48.1 to 55.8
N-m, 4.9t0 5.7 kgf-m, 35.4 10 41.2 ft-lbs }

2. Measure the clearance between the knuckie arm and
knuckle arm support with a feeler gauge.

3. If the clearance is not within the factory specifications, adjust
with the shims (1) between the knuckle arm and front axie
case,

Clearance between
knuckle arm and Factary spec. 8?3 g%gﬁ'ﬂ,
knuckle arm support ) ’

A NOTE

# Thickness of adjusting shims (1)
0.2mm,0.3mm0.5mm
{6.008in.,0.012in.,0.020in.)

(1) Shim
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5.6 FRONT AXLE

0302P116 "

0302P177

Clearance between Center Pin and Bushing

1. Measure the center pin 0.D. with an outside micrometer.
2. Measure the center pin bushing |.D. with a cylinder gauge.
3. If the clearance exceeds the ailowable limit, replace.

Clearance between
center pin and
bushing

Factory spec.

0.100t00.202 mm
0.0040t0 0.0079in.

Allowable limit

0.70 mm
0.0276in.

Center pin 0.0,

Factory spec.

2494810 25.000 mm
0.9822t00.98421n,

Center pin bushing
1.Dn

Factory spec.

25.10010 25.150 mm
0.9882100.9901 in,

Clearance between Knuckle Arm Support and Knuckle Arm

Bushing

1. Measure the knuckie arm support O0.D. with an outside

micrometer.

2. Measure the knuckle arm bushing I.D. with an inside

micrometer.

3. If the clearance exceeds the aliowable limit, replace it.

0022100110 mm

Clearance between Factory spec. :
knuckle arm support y 0.0009 t00.0043 in.
and knuckle arm
bushing Allowable limit 980mm
Knuckle arm support 2500010 25.033 mm

D o Factory spec. 09843 to 0.9855 in.
Knuckle arm bushin 25.0585t¢ 25. 110 mm

9 Factory spec. 0.9864 0 0.9886 in.

Toe-in, Front Wheel Steering Angle

Refer t05.6-10.

Camber Angle , Caster Angle, Kingpin Indination

Sway of Front Wheel

Referto $.6-11.12.
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[B1550-B1750-B1550HST-B1750HST BI-SPEED TURN]
DISASSEMBLING AND ASSEMBLING

Separating Front Axle

1. Remove the set spring (3).
2. Remove the slotted nut (1), and pull out the center pin (2).
3. Separate the front axle frem the front axle frame.

(When reassembling)
® Use care not to damage the O-ring.

H NOTE

# Tighten the slotted nut to 9.8 N-m (1.0 kgf-m, 7.23 ft-[bs). If
the slot and pin hole do not meet, loosen the nut until they
do meet, and then install the set spring.

D319P0R3

(1) Slotted Nut (3) SetSpring ® When instaliing the set spring, insert it as shown in the
{2) CenterPin .
figure.
| NOTE

® Figures and photographs are based on B1750 in this section.

0319F117

Tie Rod

1. Pull out the cotter pin, and remove the slotted nut.

2. Remove the tie rod (1) from the knuckle arm (2) with the tie
rod end lifter (3} (Code No; (7209-32021).

3. Remove the front wheel.

{When reassembling)
® Bend the cotter pin as shown in the figure.

17.7t0 343 N'm
Slotted nut 1.8t03.5kgfm
13.0t0 25.3 ft-lbs

Tightening torque

0319P094 : : o i £
(1) TieRod (3) TieRod End Lifter Front wheel mounting ;355t(§ql :%?l'(g fNr':

Knuckie Arm
(_?}_ m . . nut 54.2 10 79.6 ft-1bs

0310F156

0254P012
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5.6 FRONT AXLE

&

0354P012

{1} Bevel| Gear Case
{2) Front Axie Arm

0319PCO6

{1) Knuckle Arm
(2) Knuckle Arm
Support

0319pP097

{1) BaliBearing
{2} Bevel Gear Shaft

e

0302P106

{3) Front Axle Case

{3) Front Axle Case

{3) ExternalSnap Ring
{4) Bevel Support Cover

Separation of Front Axle Arm and Bevel Gear Case

1. Remove the bevel gear case (1) and front axle case (3) as a
unit from the front axle arm (2).

{When reassembling)
¢ Install the bevel gear case to the front axle arm, noting the
O-ring and the number of shims between them.

18.6t0 324 N-m
191t03.3 kgf-m
13.7 to 239 ft-ibs

Bevel gear case

Tightening torque mounting screw

Knuckle Arm and Khuckle Arm Support

1. Remove the knuckle arm (1).
2. Remove the Knuckle arm support (2).

{When reassembling)

& (nstall the knuckle arm (1) to the front axle case (3), noting
the O-ring and the number of shims between them.

¢ Be sure to replace the gasket on the bevel gear case with a
new one.

B IMPORTANT
¢ After reassembling, be sure to adjust the clearance between
the knuckle arm and knuckle arm support. (5ee page 5.6-34)

39 2t064.7 N'm
4010 6.6 kgim
28910 47.7 ft-lbs

Knuckie arm mounting
screw

Tightening tarque

18B6t032.4N-m
19to3.3kgfm
13.7 to 23.9 ft-lbs

Knuckle arm support
mounting screw

Separation of Bevel Gear Case and Front Axte Case

1. Remove the bevel support cover (4).

2. Tap out the ball bearing (1) from the bevel gear case.
3. Remove the external snap ring (3}.

4. Tap out the bevel gear case from the front axie case.

(When reassembling)

¢ Install the bevel support cover to the front case, noting the
O-ring and the number of shims between them.

¢ Use care not damage the O-ring in the collar.

18.6t032.4N'm
191033 kgfm
13.7t0 23.9 ft-ibs

Bevel support caver

Tightening torque mouNting screw

Front Axle Cover

1. Remove the front axle cover mounting screws.
2. Separate the front axle cover from the front axle case.

(When reassembhling)
¢ Instail the front axle cover to the front axle case, noting the
O-ring.

Mt 3 7NmM
451065 kgf-m
325t047.0 ft-lbs

front axle cover

Tightening torque mounting screw
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Joint Case and Spacer

1. Rermave the joint case (3).

2. Tap out the spring pin, and remove the joint assembly from
the spiral bevel pinion shaft.

3. Rermave the spacer mounting screw.

4. Remove the spacer (2) with the spiral bevel pinion shaft (1).

(When reassembling)
& Apply liquid gasket (Three Bond 1102 or equivalent) to both
: . . sides of a new gasket.
0354P014 v ' ® LUse care not to damage the O-ring on the spacer,
{1} Spiral Bevel Pinion Shaft {3} loint Case
18.6t032.4 N'm

{2} Spacer ;
Tightening torque 3pacer mounting 1,510 3.3 kgf-m
screw 13.7 to 23 .9 ft-lbs

Spiral Bevel Pinion Shaft

1. Secure the spiral bevel pinion shaft (1} in a vise.

2. Remove the stake of the staking nut and remove the staking
nut (8).

3. Tap out the spiral bevel pinion shaft.

{(When reassembling)
® Use care not to damage the oil seal (7).
® Replace the staking nut with a new one, and be sure to
: _ adjust the turning torque of spiral bevel pinion shaft. (See
0319P058 : o page 5.6-50)
® Stake the staking nut after performing adjustment as shown
in the figure.

{1} Spiral bevel Pinion Shaft
(2} Taper Roller Bearing
(3) O-ring

{4) Spacer

{5) TaperRoller Bearing
{(6) Bushing

{71 OilSeal

{8} Staking Nut

0354F137

0319F123
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Separation of Front Axle Arm

1. Remove the left differential gear shafts,

2. Remaove the mounting screws and separate the front axle
arm LH (5} and front axle case LH (6).

3. Remove the bevel ring gear,

(When reassembling)

® Be sure to replace the gasket (7) on the front axle arm with a
new one.

¢ |nstall the front axle arm LH (5) and front axle case LH (6),
adjusting the backlash with shims between the bevel gear
and the bevel pinion shaft. (Refer to $.6-24, 32.)

0354P015 &

4411063 7 N'm
Front axle arm 450 6.5 kgf-m

Tiahteningtoraue | mounting screw 32.51047.0 ft-lbs

(1} Front Pinion

(2} BevelRing Gear

{3} Ball Bearing

(4} Shims

{5) Front Axle Arm {LH)
(6) Front Axle Case {LH}
{7} Gasket

{8) Front Axle Case {RH)
{9) GearShatt

Thickness of shims: 0.5, 0.3, 0.2 mm
(0.0197,0.0118, 0.0079in.)

0354F138

Separation of Front Axle Case

1. Remove the mounting screws and separate the front axle
cases (6), (8) each other.

{(When reassembling}
® Be sure to set the collar inside of the gear-shaft (9},

0354F016
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FRONT AXLE

B1550-B1750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 10221

0354P034

. J/./-""\-\.
Yy it

\ @45,

i

0254F139
{1} Differential Pinion {7) Shim

shaft {8) Ball Bearing
{2) BallBearing {9y Differential Case
(3) Differantial Pinion {1Q0) Bearing Holder

Collar {11} Front Diff. shaft
{4) Differential Pinian {12y Front Diff. Shaft
(5) Differential Side Mounting Screw

Gear

Front Axle Case

1. Remove the case cover {1) and nut (2), and the shift rod {3).

2. Remove the front differential assembly (6}, shift fork
assembly (5) and bi-speed turn shaft assembly (7) together
from the front axle case.

3. Setparate the shift fork assembly (5) from the front
differential gear assembly.

{1} Case Cover {5) Shift Fork Assembly

{2} Nut {6) Front Differentiai Assembly

{3} ShiftRod {7} Bi-speed TurnShaft Assembly

{4) Shift Roller Shaft 8 Mark

(When reassembling)

¢ After setting the spring pin on the shift rod (3}, instali it in
the case. Tighten the nut (2}, directing the mark (8) to the
upper position.

® Refer to page 5.6-53, regarding the adjustment of the bi-
speed turn clutch turning torgue.

Tightening targue

Shift rod nut

B2B8L072.50'm
6.4t 7 dkgfm
462 10 53.5 H-lbs

0354F224

Bi-speed Turn Clutch Gear

1. Remove the needie bearing {11), collar with oil line (12), bi-
speed turn shifter (13), shift spline boss {14), clutch boss (15),
clutch disc (16), clutch friction plate (17}, collar {18), clutch
gear (19), needle bearing (20), collar {21) and front
differential gear assembly (22), in order.

{11} Needle Bearing {17) Ciutch Friction Plate

{12) Collar {18} Coliar

{13) Bi-speed Turn Shifter {19 Clutch Gear

{14} Shift Spline Boss {207 Needle Bearing

{15) Clutch Boss {21} Collar

{16} Clutch Disc {22} Front Differential Gear Assembly

Differential Gear Assembly

1. Secure the differential gear assembly in a vise,

2. Remove the right ball bearing (8} with a puller.

3. Remove the left bearing holder {10} and bearing {2).

4. Remove the front diff. shaft mounting screws (12).

5. Remove the front diff. shaft (11) from the differential case

{9).

(When reassembling)
o Apply liquid lock to the front diff. shaft mounting screws.
® Take care of the direction of the bearing hotder.

294t0343Nm
30to3.5katm
21.7t0 25.3 ft-lbs

Front diff. shaft

Tightening torque mounting screw
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Differential Side Gear and Differential Pinion

1. Put parting marks in the differential pinion and differential
side gear.

2. Tap out the straight pin {7) and remove the differential
pinion shaft {9).

3. Remove the differential pinion (3), (10}, differential pinion
collar (2), (11), differential side gear {4), shim {8).

{When reassembling}
e Install the differential pinion and differential side gear,

0354P019

. s aligning the parting marks.

{1} Front Diff. Shatt {7} Straight Pin
{2} Differential Pinion {8) Shim

Collar {9) Differential Pinlon
{2} Differential Pinion Shaft
{4) Differential Side {10} Differential Pinion

Gear (11} Differentiaf Pinion
{5) DowelPin Collar

{6) Differential Case

Shift Cam

1. Remove the bi-speed shift fink (1) from the shift lever (2).
2. Remove the shift lever fulcrum {3} mounting screws.
3. Pull out the shift lever with its fulcrum.

(When replacing the oil seal (4)).
Remqove the spring pin {8) from the shift lever.
Separate the shift lever from the shift lever fulcrum {3).
Remove the oil seal in the shift lever fulcrum.

4. Remove the spring (5), shift cam {6} and collar (7).

L N

{1) ShiftLink (6} Shift Cam

{2) ShiftLever {7} Collar

{3) Shift Lever Fulerum {8) Spring Pin

{d) OilSeatl (9} Alignment Marks
{5) Spring

(When reassembling}
¢ Install the shift lever to the shift cam, aligning its marks.

0354P035
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B1550-81750-B2150-B1550HST-B1750H5T-82150HST WSM, 60354-0

SERVICING

0354P021

0302P114

0319F123

Clearance between Differential Side Gear Boss and
Differential Case Bore

Refer to$.6-22, 30.
Clearance between Differential Pinian Shaft and

Differential Pinion (Bushing)
Refer to $.6-30, 22.

Backlash hetween Differential Pinion and Differential Side
Gear

1. Secure the differential case in a vise.

2.5et a dial indicator (lever type) on the tooth of the
differential side gear.

3. Hold the differential pinion and move the differential side
gear to measure the backlash.

4, If the measurement exceeds the allowable limit, adjust with
the differential side gear shim.

0.10to0.30 mm
Backlash betwean Factory spec.
dif;eﬁ?ﬁal pin:c'"d Y 0.0039 t0 0.0118 in.
and differential side
gear Allowable limit g g?srgllnn

(Reference}
@ Thickness of shims: 0.8 mm (0.0315in.}
1.0 mm{0.0384in.}

1.2mm{0.0472 in.}

Turning Torgue of Spiral Bevel Pinion Shaft

1. Secure the spacer in a vise,

2. Wind a string around the spiral bevel pinion shaft and attach
a spring balance to the tip of the string.

3. Slowly pull the spring balance in a direction at right angle to
the spiral bevel pinion shaft to measure the turning torgue.

4. If the turning torque is not within the factory specifications,
adjust with the staking nut,

. . 127ta167 N-m
Spiral bevel pinion 013t 017 kgf-m
0941t01.23 ftlbs

Turning torque shaft

I NOTE

® The turning torque is figured by multiplying the radius of
the spiral bevel pinion shaft by the reading on the spring
balance.

e Stake the staking nut after performing adjustment, as
shown in the figure.
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Backiash between Spiral Bevel Pinion and Spiral Bevel Gear

0354F141

1. Insert a screwdriver through the drain plug hole in the front
axte arm to hold the 37T spiral bevel gear.

2. Set the dial indicator {lever type) with its finger on the spiral
bevel pinion shaft.

3. If the backlash exceeds the allowable limit, insert the shim (1)
to the front axie arm LH.
if the backlash is less than the factory specification, remove
the shims at the front axle arm LH.

4. Adjust the backlash properly by repeating the above
procedures.

0010t00.20 mm
Backlash between Factory spec. 0.00391tc 0.0079 in.
bevel gears in bevel
gear case Allowable timit Pyl

5. Apply red lead lightly over several teeth at three positions
equally spaced on the bevel gear.

6. Turn the spiral bevel pinion shaft while pressing a wooden
piece against the periphery of the bevel gear.

7. Check the tooth contact.

(Reference)

¢ Thickness of adjusting shims (1), (2), (3)
0.2mm{0.008in.), 0.3 mm (0.012in.)
0.5 mm (0.020 in.)

Backlash of Bevel Gear in Bevel Gear Case

0339F072

0302P113

Refer to 5.6-32.

0.10t00.30 mm
Backlash between 137 Factory spec. 0.0039to0.0118in,
bevel gear and 14T
bevel gear - Q.40 mm
9 Allowable limit 8.016in.

Thickness of adjusting shims: 0.2, 0.3 mm
(0.008, 0.012in.)

{1) Shim

Backlash of Bevel Gear in Front Axle Case
Refer to 5.6-33.

010t 020 mm
Backlash between 16T | Factoryspec. 0.0039 10 0.0079 in.
bevel gearand 31T 5
bevef gear o 0.40 mm
Allowable limit 0.016 in.

Thickness of adjusting shims: 0.2, 0.5 mm
(0.008, 0.020in.}
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Turning Torque of Bevel Pinion Shaft
Refer to 5.6-23.31.

Turning torque of Spiral bevel pinion
beva! pinion shaft shaft,

9302P114 G

Clearance between Center Pin and Bushing_

Referto 5.6-24,33.
0.070t0 0.270mm
Clearance between Factory spec. 0.0028 t0 0.0106 in.
center pin and
bushing i 070 mm
Allowable limit 00276 in.

0254p022
Clearance between Knuckle Arm Support and Knuckle Arm

Bushing
Clearance between Knuckle Arm Support and Knuckle Arm

Refert05.6-33, 34.

Clutch Disc Wear and Friction Plate Wear

1. Measure the thickness of the clutch disc and friction plate
{steel plate) with a vernier calipers.
2. If the thickness is less than the aliowable limit, replace it.

1

21t02.2mm
, Factory spec. 0.0827 to 0.0866 in.
Thickness of ciutch
disc g 1.7mm
Allowable limit 0.0669 in
PRI S 1.451t01.55mm
: Factory spec. 0.0571100.0610
03__54?023 L Thickness of friction : o n
T plate T, 1.2 mm
Allawable limit 00472 in.

(When reassembling)

e After keeping clutch discs in transmission oil for a several
second and apply transmission oil to friction plate,
reassembling them in order.

0354P024
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0305F043

Displacement of Friction Plate

1. Place the friction plate on the surface table to measure the
displacement (A) of the plate with a feeler gauge.

2. if the displacement is less than 0.1 mm (0.0039 in.} or exceeds
0.8mm (0.0315 in.}, replace the plate.

B0O22F025 !

(t) Bi-speed Turn {3) Front Pinion
Clutch {3) TorqueWrench

{(2) Front Wheel Hub {5) lJig

(&) Shim

02t00.6mm
Factory spec. 00079 to0 0235 in.
fDusuIaceTent of
e A -
ricion plate Allowable limit g_é ﬁﬁ'gzgg?g . of

Toe-in , Front Wheel Steering Angle, Camber Angle, Caster
Angle, Kingpin inclination, Sway of Front Wheel, Rocking
Angle

Refert05.6-10t0 5.6-12.

Bi-speed Turn Shift Lever Linkage Adjustment
RefertoS.6-13.

W NOTE
e (Continued from page 5.6-48}

Bi-speed Turn Clutch Friction Torque

1. Disconnect the front drive shaft.

2. lack up the front axle and remove both front tires.

3. Engage the bi-speed turn operating lever and fully turn the
steering wheel to the left (or right).

4. After fixing the left (or right) front wheel hub (2), and the
front pinion (3), set the torque wrench (4) with the special jig
{(5) on the right (or left} front wheel hub.

5. When the bi-speed turn clutch is slipped, measure its torque.

6. If the torque is not within the factory specifications, adjust it
with the shims (6).

Dynamic friction 245.2 to 284 A N-m

torque of bi-speed Factory spec. 25t0 29 kgfm

turn clutch 180.8 t0 209.8 ft-lbs
(Reference)

¢ Thickness of shims.
1.0mm (0.039in.), 1.5 mm (0.059in.)

& Decreasing 1.0 mm (0.039 in.) shim changes the dynamic
friction torque of the clutch by 2 to 4 kgfm (14.5 to 28.9
ft-lbs).

W NOTE
¢ Check the springs, clutch discs and friction plates if the
correct torque can’t be adjusted.
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5.7 STEERING

TROUBLESHOOTING

MANUAL STEERING TYPE
Symptom Probable Cause Solution Reference
Page
Excessive ® Backlash between sector gear shaft and Adjust 5.7-7
Stearing Wheel ball nut too large
Play ¢ Steering linkage worn Replace —_—
¢ Sector gear shaft worn Replace 5.7-10,13
Steering Wheel ¢ Ball nut malfunctioning Replace 5.7-11,13
Does Not Return
to Neutral
Position
Hard Steering # Steering wheel play too small Adjust 5.7-7
¢ Improper front wheel alignment Adjust 5.6-10
¢ Insufficient tire pressure Inflate M. 10-4,5
¢ Thrust ball bearing damaged Replace $.7-11,13
o Insufficient steering gear box oil Refill $.G-15
Tractor Pulls to ¢ Tire pressure upeven Adjust M.10-4,5
Right or Left ¢ Steering wheel play too small Adjust 8.7-7
¢ |mproper toe-in adjustment Adjust 5.6-10
¢ Front wheel hub ball bearing worn or Replace 5.6-13
damaged
¢ Brake pedal play unevenly adjusted Adjust $.5-2
Front Wheels ® Steering linkage worn Replace o
Vibration & Improper toe-in adjustment Adjust 5.6-10
8 Knuckle shaft bushing worn [2WD] Replace 5.6-16
e Clearance between center pin and Replace $.6-15,16
bushing excessive
Tractor Cannot # Steering gear broken Replace 5.7-11,13
Be steering ® Sector shaft broken Replace $.7-10,13
& Steering shaft broken Replace
8 Steering linkage broken (tie rod and tie Replace 5.6-14,17,
rod end, drag link) 26,3536 44
¢ Knuckle shaft and knuckle arm broken Replace $.6-14,26
35,36,45
Front Tire ® Steering linkage worn (tie rod end, drag Replace —_—
Shimmy link end)
¢ Clearance between center pin and pin Replace $.6-15
support excessive (2WD Type)
¢ Clearance between center pin and Replace 5.6-24,33
bushing excessive {4WD Type)
8 (mproper toe-in adjustment Adjust 5.6-10
¢ Knuckle shaft bushing worn (2WD Type) Replace 5.6-16
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POWER STEERING TYPE

Symptom Probable Cause Solution Reference
Page
Excessive ® Backlash between sector gear shaft and Adjust 5.7-7
Steering Wheel ball nut too large
Play ® Steering linkage worn Replace —
® Sector gear shaft worn Replace 5.7-21.28
¢ Centering spring weaken ar broken Replace S.7-18,25
Tractor Pulls to ® Tire pressure uneven Adjust M 10-4,5
Right or Left ® Steering wheel play too smali Adjust 57-8
® |mproper toe-in adjustment Adjust 5.6-10
& Front wheel hub ball bearing worn or Replace 5.6-13
damaged
® Brake pedal play unevenly adjusted Adjust 5.5-2
Front Wheels ¢ Steering linkage worn Replace —_
Vibration ® |mproper toe-in adjustment Adjust 5.6-10
* Knuckle shaft bushing worn [2WD) Replace 5.6-16
® Clearance between center pin and Replace S 6-15,16
bushing
Hard Steering ® Transmission fluid improper or Change S.G-3
insufficient
® Oil feak from pipe joint Retighten —_
® Hydraulic pump malfunctioning Replace 5.8-6,7
® Relief valve malfunctioning Adjust or Replace $.7-8,9,16
23
¢ Seals in the steering gear box damaged Replace $.7-20.27
¢ Backlash between sector gear shaft and Adjust 57-7.8
ball nut too small
® Airin the hydraulic pipes Air vent -
® Low operating pressure Refer to nextitem —
Low Operating ¢ Hydraulic pump malfunctioning Repiace 5.8-6,7,8,9
Pressure ¢ |Improper relief vajve adjustment Adjust 5.7-89
* Control valve malfunctioning Replace 5.7-8,9,16
23
® Seals in the steering gear box damaged Replace 5.7-20,26,
27
¢ Ball nut malfunctioning Replace bali nut 5.7-20,26
assembly
® Qil leak from pipe or pipe broken Replace —
Steering Wheel ¢ Control valve malfunctioning Replace 5.7-8,9.16
Does Not Return 23
to Neutral ® Valve spool and valve housing jammed Repair or Replace $.7-16,17,
Position 23,24
* Valve housing oil seal damaged Repface 5.7-16,17
23,24
e Centering spring weaken or broken Replace 5.7-18,25
Steering Force ¢ Insutficient oil Replenish 5.G-3
Fluctuates ¢ nsufficient bleeding Bleed 5.7-8
8 Control valve malfunctioning Reptace 5.7-8,9.16
23
Noise ¢ Insufficient oil Replenish 5.G-3
® Airsucked in pump from suction circuit Repair —
® Pipe deformed Replace —
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B1550-81750-82150-B1550HST-B1750H5T-B2150H5T WS5M, 603540 5.7 STEERING

SERVICING SPECIFICATIONS

MANUAL STEERING TYPE
[B1550.B1750-B1550HST-B1750HST]

ftem Factory Specification Allowable Limit
Steering Wheel Play 5to 30 mm -
0.2t01.2in.
Ball Nut Assembly Axial Play - 0.2mm
0.008in.
Steering Shaft Turning Torque {with 0.441100.981 N.-m
Seal and Sector Shaft, 0.045 t0 0.100 kgf-m -
w/o Bushing) 0.325t00.723 ft-lbs
Turning Torgue {w/o 0.245100.490 N.m
Bushing, Seal and 0.025 to 0.050 kgf-m -
Sector Shaft) 0.181 10 (0.362 ft-lbs
Adjusting Shim Thickness 0.05 mm, 0.0020in. -
0.08 mm, 0.0031 in.
0.10 mm, 0.0039 in.
0.20 mm, 0.007% in.

[B2150-B2150HST]

Steering Wheel Play 5 to 30 mm -
0.2to1.2in.
Ball Nut Assembly Axial Piay - 0.2 mm
0.008in.
Steering Shaft Turning Torque {with Less than 1.72 N-m
Bushing, Seal and 0.175 kgf.-m -
Sector Shaft 1.27 ft-lbs
Turning Torque (w/o 0.25t00.54 N-m
Bushing, Seal and 0.025 to 0.055 kgf-m -
Sector Shaft) 0.181 t0 0.398 ft-lbs
POWER STEERING TYPE
[B1550-B1750-B1550HST-B1750HST]
Steering Wheel ' Less than 30 mm
Play 1.2in. -

Operation Force

Condition: Lessthan 59N

® Engine Speed ?g :(t?sf -
Approx. 2600 rpm ' '
Relief Valve Setting Pressure 10.30t0 11.28 MPa -
Condition: 105 to 115 kgf/cm?
® Engine Speed: 1493 to 1636 psi

Approx. 2600 rpm
® QOil Temperature:

40°to0 50°

104°to 122°F
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S.7 STEERING

B1550-81750-82150-B1550H5T-B1750HST-B2150HST WSM, 10224

[B1550-B1750-B1550HST-B1750HS5T] (Continued)

Item Factory Specification Allowable Limit
Steering Gear Box to Ball Nut Clearance 0.030 to 0.079 mm 0.15mm
0.00118t0 0.00311in. 0.0059in,
Gear Box Bore i.D. 56.000 to 56.030 mm -
2.2047 too 2.20591 in.
Ball Nut 0.D. 54.951t0 54.970 mm -
2.16343 t0 2.16417 in.
Bull Nut Assembly Axial Play 0t0 0.05 mm
010 0.0020 in.
Valve Housing to Spool Clearance 0.005 to 0.020 mm 0.04 mm
0.00020 to 0.0007% in. 0.0016in,
Spool 0.D. 28.000 to 28.005 mm -
1.10236 to 1,10256 in.
Valve housing 1.D. 28.010t0 28.020 mm -
1.10276 t0 1.10315in.
Valve housing to Piston Clearance 0.005 to 0.030 mm 0.06 mm
0.00020 to 0.00118in. 0.0024in.
Piston 0.D. 9.990 to 10.005 mm -
0.39331 t0 0.393301in.
Valve housing 1.D. 10.010 to 10.020 mm -
0.39409 to 0.39449 in.
Sector Gear Shaft
Steering Gear Box 0O.D. 27.997 to 28.000 mm 27.900 mm
Side 1.10224 to 1.10236in. 1.09843 in,
Side Cover Side 1.D. 25.997 t0 26.000 mm 25.900 mm
1.02350 to 1.02362in. 1.01969in,
Steering Gear Box to Sector Clearance 0.020 10 0.033 mm 0.10 mm
Gear Shaft 0.00079 to 0.00130in. 0.003%in.
Steering Gear Box L.D. 28.020 to 28.030 mm -
1.10315t0 1.10354 in.
Side Cover 1.D. 26.020t0 26.030 mm -
1.02441 to 1.02480in.
Sector Gear Shaft to Ball Nut Backlash  Deflection Less than 0.30 mm -
measured 0.0118in.
at piston
arm end

Woaorm Shaft

Turning Torgue

Less than 1.18 N-m
0.12kgf-m
0.87 ft-lbs.

.74




B155(-B1750-B2 150-81550HST-B1750HST-B2150HST WSM, 60354-0 5.7 STEERING

POWER STEERING TYPE
[B2150-B2150HST]

ltem Factory Specification Allowable Limit
Steering Wheel Play Lessthan 30 mm -
1.2in.
Operation Force Lessthan 59N -
Condition: 0.6 kgf.
* Engine Speed 1.3 Ibs.
Approx. 2600 rpm
Relief Valve Setting Pressure 12.75to0 13.24 MPa -
Condition: 130 to 135 kgfiem?2
# Engine Speed: 1849 to 1920 psi
Approx. 2600 rpm
® Oil Temperature:
40 to 50°
10410 122°F
Steering Gear Box to Ball Nut Clearance 0.030t0 0.072 mm 0.15 mm
0.00118 to 0.00311 in. 0.00591in.
Gear Box Bore 1.D. 61.000 to 61.030 mm -
24015810 2.402761 in,
Ball Nut 0.D. 60.951 10 60.970 mm -
2.39965 t0 2.40040 in.
Ball Nut Assembly Axial Play Lessthan 0.020 mm -
0.0007%in.
Worm Shaft
Top Cover Side 0.D. 19.996 10 20.009 mm 19900 mm
0.78724 10 0.78776 in, 0.78346in.
Ball Nut Side 0.D. 2499610 25.009 mm 24900 mm
0.98410 t0 0.98461 in. 0.98031in.
End Cover Side 0.D. 2499610 25.009 mm 24.900 mm
0.98410 10 0.98461 in. 0.98031in.
Valve Housing to Spool Clearance 0.008 t0 0.015mm 0.025 mm
0.00031 10 0.00059 in. 0.00098in.
Sector Gear Shaft
Steering Gear Box 0.D. 34 957 10 35.000 mm 34.900 mm
Side 1.37626 to 1.37795 in. 1.37402n.
Side Cover Side 0.D. 27.987 to 28.000 mm 27.900 mm
1.10185t0 1.10236in. 1.09843 in.
Sector Gear Shaft to Bali Nut Backlash Deflection { Lessthan 0.30 mm -
measured 0.0118in.
at pitman
arm end
Worm Shaft Turning Torque Lessthan 1,18 N-m
0.12 kgf-m -
0.87 ft-lbs
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5.7 STEERING

H1550-81750-B2150-B1550H5T-B1750H5T-B2150H5T WSM, 10221

TIGHTENING TORQUES

Tightening torques of screws and nuts on the table below are especially specified.

(For general use screws and nuts: See page 5.G-4)

MANUAL STEERING TYPE
[tem N-m kgf-m ft-lbs

Tie rod end and drag link end slotted nut 48.1t0 55.8 491057 35.4t041.2
Tie rod lock nut 68.6t088.3 7.0t09.0 50.6to B5.1
Pitman arm mounting nut

[81550.B1750- B1550HST-B1750HST] 98.1to 1471 10.0t0 15.0 72.3t0 1085

[B2150-B2150HST] 117.7t0 156.9 12.0t016.0 86.8t0 115.7
Steering post mounting screw

[B1550-B1750-B1550HST-B1750H5T) 186t0 324 19t03.3 13.7t023.9
Steering assembly mounting nut

[B1550-B1750-B1550HST-B1750HST] 39.2t064.7 40t0b6.6 28.9t047.7

[B2150-B2150HST] 48.1to0 55.8 49t05.7 35.4t041.2
Steering assembly mounting stud

[B1550-B1750-B1550HST-B1750HST) 39.2t064.7 4.01t05.0 28910 36.2

[B2150.B2150H5T] 24510314 25t03.2 18.1t0 23.1
Steering wheel mounting nut 29.4t0 49.0 30to5.0 21.71036.2
Column lock nut 157 to 196 16to 20 115.8t0 144.6
Side cover mounting screw

{B1550-B1750-81550H5T-B1750H5T] 13.7t0 19.6 1.4t02.0 10.1t0 14.5

{B2150-B2150H5T] 23.510275 24t02.8 17.410 20.3

POWER STEERING TYPE

Tie rod end and drag link end slotted nut 48.1t055.8 49t05.7 35.4t041.2
Tie rod fock nut 68.6 to 88.3 7.0t09.0 50.6 10 65.1
Pitman arm mounting nut

{B1550.B1750.-81550HST-B1750HST] 98.1 to 1471 10.0 to 15.0 72.3to0 108.5

[B2150-B2150H5T] 117.7t0 156.9 12.0t0 16.0 86.8t0 115.7
Power steering assembly mounting nut

[B1550-B1750-81550HST-B1750H5T] 39.2to64.7 4.0t06.6 289to0 477

[B2150.B2150HST] 48.1t0 55.8 49t05.7 354t041.2
Power steering assembly mounting stud

{B1550-B1750-B1550HST-B1750H5T] 39.21t049.0 4.0t05.0 28.9t036.2

{B2150-B2150H5T] 24510314 25t03.2 18.1t0 23.1
Power steering delivery and return pipe end eye joint 39.2to 44.1 40to4.5 289t0 32.5

bolt

Steering wheel mounting nut 23.41049.0 3.0to5.0 21.7t0 36.2
Column lock nut 98.11t0 1275 10.0tc 13.0 72.3t094.0
Top cover mounting screw

[B1550-B1750-B1550HST-B1750HST) 23.5t027.5 24to2.8 17.41020.3

[B2150-B2150H5T] 37.3t056.9 3.8t058 27.51t0 42.0
Relief valve lock nut [B2150-B2150HST] 49.0t0 78.5 50tc8.0 36.21057.9
Adjusting screw lock nut

[B1550-B1750.B1550HST-B 1750HST] 39.21045.1 40todb 289t033.3
Adjusting screw lock nut and cap nut [B2150-B2150HST] 19.6t0 294 2.0t03.0 14.51021.7
Side cover mounting screw

{B1550.-B1750-B1550HST-B1750HST] 23.5t0 275 24t02.8 17.41020.3

[B2150-B2150HST] 37.3t056.9 3.8t05.8 27.5t042.0

5.7-6




B1550-81750-B2150-B1550HST-B1750HST-B2 150HST WSM, 10221 5.7 STEERING

CHECKING, DISASSEMBLING AND SERVICING
CHECKING AND ADJUSTING
[MANUAL STEERING]

Steering Wheel Play

1. Turn the front wheels straight ahead.

2. Rotate the steering wheel lightly by hand, and measure the
playwith a rule.

3. If the play is not within the factory specifications, turn the
adjusting screw (2) to adjust.

: Factory 510 30 mm
Manual steering -
Stleer".ng wheel spec. 0.2t01.210.
play
Power steering :g;g’f)‘ ljgssntnﬁ??_z i

{Adjusting)

[B1550.B1750.B1550HST.B1750HST]

1. When the play is excessive, remove the rubber plug and turn
the adjusting screw clockwise, and when too litile,
counterclockwise.

2. After adjustment, secure the adjusting screw with the lock
nut.

0319PO1T

N § M= [B2150-B2150HST]

K’ 1. Remave the cap nut {1), icosen the lock nut (3} and turn the
adjusting screw (2) with a screwdriver to adjust the play.
When the adjusting screw (2) is turned clockwise, the play
decreases.

2. After adjustment, while holding the adjusting screw (2), fix it
with the lock nut (3).

{1} CapNut
{2) Adjusting Screw
{3) Lock Nut
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$.7 STEERING B1550-81750-B2150-B1550HST-B1730HST-B21530HST W5SM, 603540

[POWER STEERING]

B IMPORTANT
® Use only the transmission fluid {See page 5.G-3), in no case use mixture of oils of different brands.

® Do not disassemble them hydraulic pump and power steering needlessly.
o After removing or disassembling the power steering hydraulic components, be sure to bleed air.

{Bieeding)
® Start the engine, then turn the steering wheel stowly in both directions all the way alternately several times,

and stop the engine.

Steering Wheel Play
1. Referto5.7-7.

30 mm

Power steering wheel play Factory spec. Less than 12
il

Steering Wheel Operating Force

1. Park the tractor on fiat concrete place.
2. Start the engine. After warming up, set the engine speed at

approx. 2600 rpm.

3. Set a spring balance to the steering wheel to measure the
operating force.

4. If the measurement exceeds the factory specification, check
the suction line, delivery line, hydraulic block type outlet and
the performance of hydraulic pump with a flowmeter. (See
page 5.8-6,7)

0339F073 .
And Then, check the power steering assembly.
59N
Steering wheel operating force Factory spec. lessthan 06 kgt
1.3 1bs

[81550-B1750-B1550HST-B1750HST]

Relief Valve Setting Pressure

1. Remove the panel board, bonnet cover, and bonnet rear
cover and move fuel tank to make space for loosening the
delivery pipe and its nipple on the power steering valve.

2. Remove the detlivery pipe and its nipples on the p.s. valve and
hydraulic outlet.

3. Set Adaptors 51 (Code No: 07916-52831) on them and
connect P.S. Adaptor (Code No: (7916-54021) mounted relief
valve setting pressure gauge {Code No: 07916-50045} and
PF1/8 size hose (Code No: 07916-52651) in order with
Adaptors 51.

4. start the engine and set at approx. 2600 rpm.

5. Fully turn the steering wheel to the left or right end to read
the relief pressure. After reading, stop the engine.

6. If the pressure is not factory specification, check the pump
delivery line, adjust the relief valve setting pressure (Refer to

035aF143 - "Adjusting Relief Valve Setting Pressure” in the next page.)
{1) Power Steering {5) Pressure Gauge
Valve {6} Hydravlic Biock . iof 1030 to 11.28 MPa
{2} Adaptor 51 Type Qutlet fg;ﬁﬁ;ﬁfggﬂ?gehe valve Factory spec. lgg;% }gaké;ﬂscim?
(3) Hose P
{4) Power 5teering
Adaptor
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B1550-B1750-B2150 B1550HST-B1750HST-B2150HST WSM, 60354-0

5.7 STEERING

0339F074

{1} Tester {3} Adaptor

{2) Delivery Pipe

Condition

® Engine speed —--- Approx. 2600 rpm

o &

QERSPOET T
{1) Adjusting Screw

Condition
® Engine speed -— Approx. 2600 rpm

[11 MANUAL STEERING

[B2150-B2150H5T)

Relief Valve Setting Pressure

1. Remove the joint bolt on the delivery pipe (2) from the
hydraulic block type outlet.

2. Attach the adaptor (3) (Screw size: M12 Piteh 1.2 mm)
instead of the joint bolt. And install the relief valve setting
pressure tester (1) {Code No.: 07916-50045) onto the adaptor
(3). (Refer to the drawing in 5.G-31)

3. Start the engine and set at apprex. 2600 rpm.

4. Fully turn the steering wheel to the left or right end to read
the relief pressure. After reading, stop the engine.

5. If the pressure is not factory specification, check the pump
delivery line, adjust the relief valve setting pressure (see the
next item) or repair the power steering.

12.75t0 13.24 MPa
130 to 135 kgficm?
1849 to 1920 psi

Power steering relief valve

setting pressure Factory spec.

Adjusting Relief Valve Setting Pressure

1. Loosen the lock nut.

2. While the relief valve is operating, adjust the relief pressure
by turning the adjusting screw (1). If it is turned clockwise,
the relief pressure increases.

3. After adjustment, while holding the adjusting screw (1), fix it
with lock nut and stake the screw (1) and nut with a punch to
avoid loosening.

12.75t0 13 .24 MPa
130 to 135 kgfem?

Relief valve setting pressure
184910 1920 psi

Factory spec.

43.0t078.5N-m
S.0to 8.0 kgim

Tightening torque Lock nut
36.2t057.9 ft-lbs

[B1550-B1750.B1550HST-B1750HST]

This manual steering is based on that of B7200, but the foliowing points have been modified.

1. Sector shaft, hall nut comp. and pitman arm have been modified.
2. Steering post and steering wheel have been madified.

DISASSEMBLING AND ASSEMBLING
e <o Draining Ol

1. Remove the plug to drain gear oil.

Steering gear box Capacity

{Lubricants)
® Gear oil SAE 80 or SAE 90

03197103
(1} Plug
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5.7 STEERING

B1550-B1750-B2150-81550H5T-81750HST-B2150HST WSM, 60354-0

03192104

03199105

0319P106

Pitman Arm

1. Remove the pitman arm from the sector shaft with a pitman
arm puller (1) (Code No: 07909-39011}.

(When reassembling)
® Install the pitman arm to sector shaft, aligning their marks
(2).

- . 98 10 147 N-m
Tightening torque Pitman arm mounting 1010 15 kgf-m
72 0 108 ft-tbs

0354F144

{1} Pitman Arm Puller
{2) Marks

Side Cover and Sector Shaft

1. Remove the side cover mounting screws.

2. Remove the rubber plug {1} and loosen the lock nut (2).

3. Rotating the adjusting screw {6) clockwise, remove the side
cover {4).

4. Tap out the sector shaft (7) toward the side cover.

{When reassembling}

® Instatl the sector shaft to the steering gear box (9), using
care not to damage the lip of the oil seal (10).

® Replace the gasket (8) with a new one, and apply liquid
gasket (Three Bond 1104 or equivalent) to it.

. , 13.7t0 19.6 N-m
; - Side cover mounting 410 2.0 kafm
Tightening tarque screw }0"}?0 ‘Ptl.ngt—lbs

{1} Rubber Plug {10} Qil Seal

{2) Lotk Nut {11) Pitman Arm

(3} Copper Gasket {12} Ball Nut Comp.
(4} Side Cover {13} Shim

(5} Adijusting Collar {14) Steering Post

{6) Adjusting Screw {15} PostBushing

{7} SectorShaft {16) Steering Wheel
(8) Gasket {17} Mounting Screw
(9} Steering Gear Box {18) Thyrust Bali Bearing
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B1550-B1750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 60354-0 5.7 STEERING

Q318P107

Refer to 0254F 144 ifjustration in §.7-10.

Steering Post and Ball Nut

CD20F0Y0

SERVICING

0319P109 |

1. Rernove the mounting screws (17), then remove the steering
post (14) noting the shims (13) between the steering post
{14) and steering gear box {9).

2. Remove the ball nut (12).

{When reassembliing)

® Rotate the sector shaft to raise the sector, and install the ball
nut so that their lowest teeth mesh first.

® Make sure that the bail nut {12) is instalied in the thrust ball
bearing (18},

® Apply liquid gasket (Three Bond 1104 or equivalent} to the
shim.

Steesing post mounting }%‘i;?ﬁkﬂq?:

Tightening torque screw 13.710 239 ft-lbs

Thrust Ball Bearing

1. Draw out the thrust ball bearing with a bushing puller set
(Code No: 07916-51031).

Steering Shaft Initial Turning Torque

1. After removing the post bushing (15), secure the steering
assembly in a vise.

2. Set a torque wrench on the steering shaft, and measure the
torque required initial turning.

. L 0.4371100.981 N-m
Steering shaftinitial

; Factory spec. 0.045to 0100 kgf-m
turning torque y 0.325 100,723 ft.lbs

3. If the torque is not within the factory specifications, measure
the torque again with the sector shaft (7) removed.

Steering shaft initial 0.245t00.490 N-m
turning torque Factory spec. 0.025to 0.050 kgf-m
{without sector shaft) 0.181 t0 0.362 ft-ibs

4. If the torque is not within the factory specifications, adjust
with the shim (13).

{Reference)

#® Thickness of shims: 0.05 mm (0.0020in.)
0.08 mm (0.0031in.)
0.10 mm (0.0039in.)
0.20mm (0.0079in.)
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5.7 STEERING

B1550:81750-B2150-B1550H5T-8§750H5T-B2150HST WSM, 60353-G

03199110

[B2150.B2150HST]

This manual steering is the same as that of B9200.

DISASSEMBLING AND ASSEMBLING

CO20PU51

%

'C0201565§

C020P053
{1) Marks

Axial Play of Ball Nut

1. Secure the steering shaft with a vise.

2. Set a dial indicator to the ball nut.

3. Move the ball nut in axial direction by hand to measure the
play.

4. {f the play exceeds the allowable limit, replace.

Axial play ofballaut | Allowable limit 9204m
B NOTE
& Set the steering shaft horizontally.
Removing Steering Assembly
® See page5.5-21,27.
Draining Qil
1. Remove the plug to drain gear oil.
Place Capacity Lubricants
024
Steering gear box 0.2U5 qts Gear oil SAE B0 or SAE 90
0.2 Imp.gts

Pitman Arm

1. Remove the pitman arm from the sector shaft with the
pitman arm puller (Code No.: 07909-39011).

{When reassembling)

Pitman arm mounting 1 ;70?1: J ?613 igngmm

Tightaning torque nut 86.8TO 115.7 ftlbs

B NOTE
® Install the pitman arm to the sector shaft, aligning their
marks (1).
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B81550-81750-B2150-B1550HST-B1750HST-B2150HST W5M, 60354-0 5.7 STEERING

0302F123

C020F010

Side Cover and Sector Shaft

1. Remove the side cover mounting screws.

2. Remove the lock nut {(4) and cap nut (5} at the center of the
side cover.

3. Turn the adjusting screw (3) clockwise to remove the side
cover {2).

4. Tap out the sector shaft {1) toward the side cover.

{When reassembling)
& Apply liquid gasket. {“Three Bond 12157 or equivalent) to
the mounting surface of side cover gasket.

Side cover mounting %3,1'5;;% 2871:(59?;':”

Tightening torque screw 17.6t0 20.7 ft-lbs

{1} Sector Shatt {4} Lock Nut
{2) Side Cover {5} CapNut
{3) Adjusting Screw

Steering Column, Steering Shaft and Ball Nut Assembly

1. Remove the nut and steering column.
2. Rermove the steering shaft (1) and ball nut assembiy (2).

{When reassembling)

& Steering hox assembly

1. Install the sector shaft, and turn it clockwise fully.

2. Install the ball nut assembly and mesh it with the sector gear,
making sure that the thrust bearing does not leave the puter
race.

(1} Steering Shaft {2) Ball Nut Assembly

Thrust Ball Bearing

1. Draw out the bearing outer with a bushing puller set {Code
No.: 07916-51031}.
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5.7 STEERING

81550-81750-B2150-B1550H5T-B175088T-B2150H5T WSM, 60354-0

SERVICING

0302F128

0302F125

oy I

Steering Shaft Initial Turning Torque

1. Secure the steering assembly with a vise.
2. Set a torque wrench on the steering shaft, and measure the

torque required initial turning.

, . . 1.72N-m
Steering shaft initial turning Factory spec. Lessthan 0.175 kgf-m
torgue 1.27 ftlbs

3. 1f the torque is not within the factory specifications, measure
the torque again without the column bushing (4), oii seal (5)
and sector shaft {1).

Initial turning torque 0.245t0 0. 490 N-m
{without bushing, seal and Factory spec. 0.025t00.050 kgt-m
sector shaft} 0.181to0 0.362 ft-|bs

4. If the torque is not within the factory specifications, adjust by
turning the rear cover (3).

l NOTE
¢ After adjustment, tighten the nut (2) to the specified torque
{157 t0 196 N-m, 16 to 20 kgi-m, 115.8 to 144.6 fi-lbs }.

{1} SectorShaft {8) Column Bushing
{2) Nut {S) OilSeal
{3) Rear Cover

Axial Play of Ball Nut Assembly

1. Remove the ball nut assembly from the steering assembly.
2. Set the dial indicator.
3. Move the worm shaft in the axial direction by hand to

measure the play.
4. If the play exceeds the allowable limit, replace.

B NOTE

e Setthe ball nut assembly horizontally.

e Check the worm shaft for smooth rotation by turning
stowly, and replace the ball nut assembly if rotation is
improper such as binding.

Axial play of ball nut 02mm
aussen'lblyy Factory spec. 0.008in
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A1550-8B1750.-B2150-B1550HST-B1750H5T-B2150H5T WSM, 10221

5.7 STEERING

[2] POWER STEERING
[B1550.B1750-B1550HST-B1750HST]

This power steering is based on that of the domestic model (Saturn Tractor X-20, 24), but the following
points have been modified; valve assembly, steering shaft, steering column assembly and pitman arm {namely
steering wheel shaft connection.)

0339P062 §

{1} Penetrating Gil
{2} Pitman Arm

DISASSEMBLING AND ASSEMBLING

{3} Nut

BOJAFQG0

Removing Meter Panel, Steering Wheel and Pipes
® SeepageS.5-8.

Pitman Arm

1. Loosen the nut (3} and remove the pitman arm (2} with a
puller. If it is hard to remove, apply a penetrating oil {1)
hetween pitman arm {2} and sector gear shaft and then
strike the pitman arm {2) during pulling with the puller.

2. Remove the nut (3), spring washer and pitman arm from the
sector gear shaft.

(When reassembling)

M IMPORTANT
® Install the pitman arm to the sector gear shaft so that their
marks align.

S8 1101471 N-m
100t015.0kgf-m
72 31008 S fr-ibs

Pitrman arm mounting

Tightening torgue nut £33

Removing Steering Assembly
® Seepage $.5-9,12.

Steering Column

1. Secure the steering assembly in a vise.

2. Turn the steering shaft several times to drain oil.

3. Loosen the lock nut (2) and unscrew the steering column (1)
toremove it.

{(When reassembling)

W IMPORTANT
& Screw in the column (1) until the height “H" reaches 32.7 to
34.7mm(1.29to 1.37 in.). then lock it.

{1} Steering Column
{2) Lock Nut

{2} Spring Pin

{4} Steering Shaft

{5) CotterPin

{6) Top Cover

{7) valve Assembly
{8) Worm Shaft

98 1t 127 5N-m
10.0to13.0kgf-m
72310940 ft-lbs

Tightening toraue Column lock nut {2}

$.7-15



S.7 STEERING

B1550-B1750-62150-B1550H5T-B1750HST-B2150HST WS5M, 10223

0339p070

(354F146

Steering Shaft and Top Cover

1. Remove the cotter pin (5) and spring pin (4} for separating
the steering shaft (4) from the power steering assembly .

2. Remove the screws which secure the top cover (6), and
remove the top cover,

{When reassembling)

- 23.5t027.5Nm
Tightening torgue zgg:vgver maunting 2Ato2.8kgfm
17.4t0 20.3 f-ibe
{1} Steering Column {5} Cotter Pin
{2) Lock Nut {8) TopCover
{3} Spring Pin {7) Valve Assembly
{4} Steering Shaft {8) Worm Shaft

Valve Assembly

1. Mount the power steering valve holder (10} (Code No.:
07916-52891}).

2. Put back the stakes of the nut {1}, then remove the nut (7).

3. Remove the holder (10) and valve assembly. Set the worm
shaft horizontally to remove each part easily.

{When reassembling)

B iMPORTANT

e Lightly tighten the nut {1) by hand so that the axial play of
the worm shaft is within the factory spec. while holding the
worm shaft (9) with a wrench.
Never tightan the nut (1) hardly.
Stake the nut (1) with a pin punch,

i 10 0.05mm
;xaﬁ': play of worm Factory spet oto 0.8020 0.
{1} Nut {6} Thrust Race
{2) Thrust Race {7) Thrust Needle Bgaring
{3} Thrust Needle Bearing {3} Thrust Race
{4) Thrust Race {9 Worm Shaft
{5) Valve Housing {10} Valve Holde
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B1550-81750-B2150-B1350HS5T B1750H5T-B2150HST WSM, 10221

S.7 STEERING

0354F147

(1) Spaat

(2} Centering Spring
{3) Reaction Pistons
{4} Valve Housing

03257072 . SR
{1) Side Cover

{5) Relief Valve Poppet
{6) Relief Spring

{7} O-ring

{8) Adjusting Screw

Disassembling Valve Housing

H IMPORTANT
# Do not disassemble the relief valve needlessly, since it has
been factory-adjusted.

1. Remove the centering springs (2) and reaction pistons (3).

2. Remove the spool {1) and remember the direction of it
against valve housing (4).

3. Remove the relief valve if needed.

{(When reassembling)

® Apply grease to seals in the valve.

* When installing the spool (1), face the small chamfered side
of the spool bore toward the "P"mark { top side ) on the
valve housing {4).

W IMPORTANT

o [f the relief valve is disassembled, after reassembly, be sure
to adjust the setting pressure and stake the adjusting screw
with a pin punch.

¢ When the valve housing (4) or spocl {1) are damaged,
replace them as a unit.

Side Cover

1. Put back the stakes of the lock nut and remove it on the
adjusting screw.

2. Remove the side cover mounting screws.

3. Turn the adjusting screw clockwise to remove the side cover

(1.

{When reassembling)
® Apply arease to the O-ring.
® Stake the lock nut with a pin punch.

C094F150

39 2 to 45,1 N-m
4.0t04.6kgtm
28910333 H.lbs

Lock nut

Tightening torgue "
Side cover mounting .2-3451'51:;0228?&2?:

screw 17.410 20.3 ft-lbs

{1} OilSeal

{2) Side Cover

Qil Seal on Side Cover

1. Remove the oil seal inside of the side cover.

{When reassembling)

& Apply grease to the ring groove, before mounting the oil
seal onit.

® Direct the tip of the oil seal inward,
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5.7 STEERING

B1550-81750 B2150-B1550HST-B1750HST-B2150HST W5M, 10221

0339P074

CO60P194

03399075 N
{1} SnapRing {2} End Cover

Sector Gear Shaft

1. Tap out the sector gear shaft (1) toward the side cover white
holding the another end to avoid dropping.

(When reassembling)

¢ Turn the worm shaft (2) so that the ball nut (3} is centered in
its travel.
Then, install the sector gear shaft (1) so that the center of its
teeth engages the center of the teeth of the balil nut (3).

B NOTE
® When setting the sector gear shaft (1}, take care not to
damage the oil seal and U-seal in the gear box.

{1} Sector Gear Shaft
{2} Worm Shaft
{3) Ball Nut

Adjuster of Sector Gear Shaft
1. Remove the stakes and adjuster.

{1) Adjusting Screw
{2) Adjuster
{3) Sector Gear Shaft

@

0329F119

{When reassembling)

e Apply grease to the head of adjuster.

& Set the adjuster so that the axial play of the adjusting screw
is within the factory spec

Axial play of adjusting
screw

Factory sper 383

® Stake the adjuster with a pin punch.

Snap Ring

1. Remove the snap ring (1) which retains the end cover {2).

{When reassembling}

M NOTE
® Direct the blunt edge side of the snap ring (1) to the end
cover (2}).
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B1550-B1750-B2150 - B15SOHST-B1750HST-B2150HST WSM, 603580 5.7 STEERING

N339P076

CO94F149

0339P077

0339F076

C094F149

End Cover and Ball Nut Assembly

1. Tap out the worm shaft (1) toward the end cover {3) to
remove it.

2. Remove the ball nut {(2) and worm shaft (1) {(ball nut
assembly) as a unit.

W NOTE

® When drawing out the ball nut assembly, take care not to
damage the seal rings on the ball nut (2) and ball nut
surface.

¢ Never disassemble the ball hut assembly.

{1) Worm Shaft {3) €nd Cover
{2) BaltNut

Seal Rings on End Cover
1. Remove the SR seal {1) and O-ring (3).

(When reassembling}

® Replace the SR seal (1) and O-ring (3) with new ones.

® Apply grease to the O-ring (3) and SR seal {1).

® Before setting them inside of the end cover and on it, apply
grease to the ring grooves.

{1} SRGSeat {3) O-ring
{2} SnapRing

Seal Rings on Ball Nut

1. Cut the teflon ring with a knife and remove it.
2. Remove the O-ring inside the teflon ring.

(When reassembling)

® Apply grease to the ring groove.

® Replace the seal rings with new ones.

# Stretch the teflon ring by hand, install it on the ball nut, and
press it so that it is restored to its original form.

{1) Ball Nut

Seal Rings on Gear Box

1. Remove the seal ring {(1).
2. Remove the seal ring (2).

(When reassembling)

® Apply grease to the ring groove.

® Replace the seal rings (1) (2) with new ones.

e Change the shape of the seal ring (1) to the heart figure by
fingers, install it on the gear box and press it so that it is
restored to its original form.

{1} SealRing (2) SealRing
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$.7 STEERING

B1550-B1750-B2150-B1550R5T-B1750HST - B2150H5T W5M, 60354-0

CO094F150

SERVICING

0301P139

Qil Seal, and Dust Seal on Gear Box

1. Remove the cil seal (1) with a sharp tool.
2. Remove the dust seal {(2).

(When reassembling)

Replace the oil seal (1) and dust seal (2} with new ones.

Direct the lip of the dust seal {2) outward.

Direct the lip of the oil seal (1} inward.

After applying grease to the ring groove and to seals, set
them.

{1} OilSeal {2} DustSeal

Clearance between Steering Gear Box and Ball Nut

1. Measure the steering gear box cylinder I.D. with a cylinder
gauge.

2. Measure the ball nut O.D. with an outside micrometer, and
calculate this clearance.

3. If the clearance exceeds the allowable limit, replace the
steering gear box or batl nut assembly.

0.030to 0.0679 mm
Clearance between Factory spec. 0.00118t0 0.00311 in.
Is)'cr:-ﬁci,ring gear box and

all nut L 0.15mm
Allowable limit ©.0059 in.

56.00 10 56.030 mm
Gear box bore 1.0 Factory spec. 32047 to 2.20591 in.
Ball nut ©.D. Factory spec. gﬂgg;;ﬁg;?ggﬁ%

Axial Play of Ball Nut Assembly

1. Secure the ball nut assembly in a vise.

2. Set a dial indicator with its finger on the worm shaft of the
ball nut assembly.

3. Move the worm shaft axialy and measure the play.

4. If the play exceeds the allowable limit, replace the ball nut
assembily.

0to 005 mm
Factory spec. .
Axial play of ball nut 01000020 in.
assambly
Allowable limit O
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B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 10224

5.7 STEERING

C094rP128

Co%ar127 >

C094P129 9T % i
{1} Section Gear Shaft

{2} Steering Gear Box

Clearance between Valve Housing and Spooi

1. Measure the valve housing 1.D. with a cylinder gauge and the
spool 0.D. with an outside micrometer, and calculate this

ciearance.

2. if the clearance exceeds the allowable limit, replace the spool
and valve housing as a unit.

M IMPORTANT

¢ Check to see if the spool slides smoothly in the valve

housing.

Clearance between
valve housing and
spool

Factory spec.

0.005 to 0.020 mm
0.00020 10 0.00079 in.

Allowable limit

0.04 mm
0.0016in.

28.000 to 28.005 mm

5poot 0.D. Factory spec. 1.10236 to 1.10256 in.
Valve housing 1.0, Fartory spec. ﬁg;%?g?%g{g%

Clearance between Valve Housing and Piston

Clearance between
valve housing and
piston

Factory spec.

0.005 to 0.030 mm
00002010 0.00118:n.

Allowable limit

0.06 mm
0.0024in.

Piston O.D.

Factory spec.

999010 10.005 mm
0.39331 10 0.39390 in.

Valve housing 1.D.

Factory spec.

10.010 to 10.020 mm
0.39409% 10 0.3%44%in.

Sector Gear Shaft

1. Measure the sector gear shaft O.D. (1) (steering gear box
side, side cover side) with an outside micrometer.
2. If the measurement exceeds the allowable limit, replace the

sector gear shaft.

Sector gear

shaftO.D.

Factory 27997 to 28.000 mm
Steering gear spec. 1.10224 t0 1.10236 in.
box side Allowable 27.%00 mam

limit 1.09843 in,

Factory 25.997 to 26.000 mm

spec. 1.02350 to 1.02362in.
Side cover side

Allowable 25900 mm

limit 1.0196%in.

Clearance between Steering Gear Box and Sector Gear Shaft

Clearance betwean
steering gear box and

Factory spec.

0.020to 0.033 mm
0.00079 10 0.00130n.

sector gear shaft . 010 mm
Allowable iimit 0.0029 in.

, 28.020 to 28.030 mm
Steering gear box L.D. Factory spec. 110315 t0 1 10354 in.
i 2602010 26 030 mm
Side cover 1.D. Factory spec. 102241 to 1.02480 in.
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5.7 STEERING

B1550-B1750-B2150-B1550H5T-B1750HST-82150H5T WSM, 650354-0

0339P082 LY

[B2150-B2150HST]

Backlash between Sector Gear Shaft and Ball Nut

1. Attach the pitman arm having no piay.

2. Set adial indicator with its finger on the pitman arm.

3. Move the pitman arm lightly, and measure the defiection.

4_){f the measurement is not within the factory specification,
adjust the backlash with the adjusting screw.

0mm

Less than 0.3
0.0118in

Backlash between sector gear
shaft and ball nut Factory spec.

Turning Torque of Worm Shaft

1. Set the torque wrench on the worm shaft and measure the
torque required to initial turning.

2. If the measurement is not within the factory specification,
disassemble the steering gear box.

Turning torque of worm Less than E‘T

shaft m

Factory spec.
ft-Ibs

oo

18
12
.87

This power steering is the same as that of B9200.

DISASSEMBLING AND ASSEMBLING

0239r065

Removing Meter Panel, Steering Wheel and Pipes
® See page 5.5-20.

Pitman Arm

1. Loosen the nut {3) and remove the pitman arm (2} with a
puller. If it is hard to remove, apply a penetrating oil (1)
between pitman arm (2} and sector gear shaft and then
strike the pitman arm (2) during pulling with the puller.

2. Remove the nut (3), spring washer and pitman arm from the
sector gear shaft.

{When reassembling)

Bl IMPORTANT
¢ Install the pitman arm to the sector gear shaft so that their
marks align.

. . 176.5t0 2354 N-m
Tightening torgue P'tﬂg? arm mounting 18.0t0 24.0 kgf-m
nu 130.2t0 173.6 ft-Ibs
{1) Penetrating Oil (3} Nut

{2) Pitman Arm
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B1550-B1750-82150-B1550HST-B1750HST-B2150HST WSM, 10221 5.7 STEERING

G239P066 ./ .
{1} Steering Column {2) Lock Nut

0339P067 o :
{1) Steering Shaft {3} Rivet

{2} Spring Pin {4) Top Cover

0339P068:

0339r070

Removing 5teering Assembly
® Seepage$5-21,27.

Steering Column

1. Secure the steering assembly in a vise.

2. Turn the steering shaft several times to drain oil,

3. Loosen the lock nut (2) and unscrew the steering column {1)
toremove it.

{When reassembling)
W IMPORTANT

® Screw in the column (1) until the height “H" reaches 61 to 65
mm {2.40 to 2.56 in.), then lock it.

9B 1t0127.5N-m
Tightening torque Column lock nut (2) 10.0t013.0kgf-m
72310940 ft-lbs

Steering Shaft and Top Cover

1. Remove the rivet (3) and tap out the spring pin (2)
connecting the steering shaft (1) to worm shaft. Pull up the
steering shaft (1).

2. Remove the screws securing the top cover {4). Remove the
top cover(4).

{When reassembling)

: 37.3to56.9N-m
Tightening torque STSP@C;“‘ mounting 38to5.8kgfm
e 27510 42,4 ft-lbs

Valve Assembly

1. Mount the power steering valve holder {(2) (Code No.: 07916~
52891).

2. Put back the stake of the nut (1), then remove the nut {1).

3. Remove the holder (2) and valve assembly. Set the worm
shaft horizontally to remove each part easily.

{When reassembling)

M IMPORTANT

# Lightiy tighten the nut (1) by hand while holding the worm
shaft {10) with a wrench.
Never tighten the nut (1) hardly.
Stake the nut{1) with a pin punch,

{1) Nut (6) valve Housing

{2) valve Hotder {7) Thrust Race

{3} Thrust Race {8) Thrust Needle Bearing
{4y Thrust Needie Bearing {9) Thrust Race

{5} Thrust Race {10) Worm Shaft
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5.7 STEERING

Bi550-B1730-B2150-B1550H5T-Bi750H5T-B2150HST WS, 60334-0

Larg 7 ot
Chamfer § "
0339P071

{1} spool

{2} Centering Spring
{3) Reaction Pistans
{8} Centering Spring
{5) Valve Housing

0339072 [ 7.
{1} Side Cover

COBOP201
{1) Type Mark

(6} Relief Valve Poppet

(7} ReliefSpring
{8} Adjusting Screw
{9) Lock Nut

{2} Manufacturer’s

Mark

Disassembling Valve Housing

Il IMPORTANT
# Do not disassemble the relief valve needlessly, since it has
been factory-adjusted.

. Remove the centering springs (2) (4) and reaction pistons (3).

. Remove the spool (1) and remember the direction of it
against valve housing (5).

3. Remove the relief valve if needed.

[ 55 .

(When reassembling)

® Apply grease to seals in the valve.

& When installing the spool (1), face the small chamfered side
of the spool bore toward the "P“mark ( top side ) on the
valve housing (5).

W IMPORTANT

® |f the relief valve is disassembled, after reassembly, be sure
to adjust the setting pressure.

& When the valve housing {5) or spool {1} are damaged,
replace them as a unit.

49.0t078.5 N-m
5.0 to 8.0 kgf-m
36.2 1057 .9 ft-ibs

Tightening torque Relief valve lock nut (9}

Side Cover

1. Remove the cap nut, copper gaskets and lock nut on the
adjusting screw.

2. Remove the side cover mounting screws.

3. Turn the adjusting screw clockwise 1o remove the side cover
(1).

{When reassembling)
® Apply grease to the O-ring.

19.6to 29.4N-m
Lock aut and cap nut 20t03.Gkgtm
14.5t0 2i.7 ft-lbs

Tightening torgue

Side cover mounting g%i;‘%?éﬁﬁ

screw 27510 82.0 ft-lbs

Needle Bearing on Side Cover

M IMPORTANT
® Do not remove the needle bearing except when it needs
replacing.

{When reassembling)

# |nstall the needle bearing so that manufacturer’s mark and
type mark face to the gear box.

® Press-fit the needle bearing so that it fiushes with the side
cover boss end.
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B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0 5.7 STEERING

Sector Gear Shaft

1. Tap out the sector gear shaft (i) toward the side cover while
holding the other end to avoid dropping.

{(When reassembling}

® Turn the worm shaft (2) so that the ball nut (3) is centered in
its travel.
Then, instali the sector gear shaft (1) so that the center of its
teeth engages the center of the teeth of the ball nut (3).

il NOTE
¢ When setting the sector gear shaft (1), take care not to
damage the oil seal and U-seal in the gear box.

{1) Sector GearShaft {3} Ball Nut
(2) Worm Shaft

Adjuster of Sector Gear Shaft
1. Remove the stake and adjuster.

{1} Adjusting Screw
{2} Adjuster
(3} Sector Gear Shaft

CosoP194 i
0329F119

(When reassembling)
® Apply grease to the head of adjuster.

Snap Ring_
1. Remove the snap ring (1) which retains the end cover (2}.

(When reassembling)

H NOTE
® Direct the blunt edge side of the snap ring {1) to the end
cover (2}

D335R075 -
{1} SnapRing {2} End Cover
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S.7 STEERING

B1550-81750-B2150-B1550H5T-B1750HST-B2150H5T WSM, 60354-0

0339P076

0339FG75

0339P077

0339F076

0339F077

End Cover and Ball Nut Assembly

1. Tap out the worm shaft (1) toward the end cover (3} to
remove the end cover {3).

2. Remave the bal! nut (2) and worm shaft (1) (ball nut
assembly) as a unit.

Bl NOTE

® When drawing out the ball nut assembly, take care not to
damage the seal rings on the ball nut {2) and ball nut
surface,

e Never disassemble the ball nut assemhly,

{1) Worm Shaft {3) End Cover
{2) BallNut

Seal Rings and Needle Bearing on End Cover

1. Remove the teflon ring (2} and O-rings (3) (4).
2. Remove the needle bearing (1).

{When reassembling)

® Replace the teflon ring (2}, O-rings (3) (4) and needle bearing
with new cnes.

¢ Apply grease to the O-ring (4).

# Install the needie bearing (1) so that the manufacturer’s
mark and type mark face 1o the top.

® Press fit the needle bearing (1) until its race surface is flush
with the end cover surface,

{1) Needie Bearing {3) O-ring
{2) TefionRing {4) O-ring

Seal Rings on Ball Nut

1. Cut the teflon ring with a knife and remove it.
2. Remove the O-ring inside the teflon ring.

{(When reassembling)

& Apply grease to the ring groove.

® Replace the seal rings with new ones.

e Stretch the teflon ring by hand, install it on the ball nut, and
press it so that it is restored te its original form.

Seal Rings on Gear Box

1. Cut the teflon ring {1} with a knife and remove it.
2. Remove the O-ring (2).

{When reassembling}

* Apply grease to the ring groove.

& Replace the seal rings {1) (2} with new ones.

# Change the shape of the teflon ring (1) to the heart figure by
fingers, install it on the gear box and press it so that it is
restored to its original form.

{1) TeflonRing {2) O-ring
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B1550-B1750-82150-B1550HST-81750H5T-B2150HST WSAM, 603540 5.7 STEERING

D333P078

CO6OF280

SERVICING

0329P074

03017138

Qif Seal, U-seal and Needle Bearing on Gear Box

i.
2.
3

Remove the oil seal {3).
Remove the U-seal {2) with a sharp 1ool.
Remove the needle bearing {1).

{When reassembiing)

® Replace the oil seal (3), U-seal {2) and needle bearing (1) with
new ones.

& Direct the lip of the oil seal (3} outward.

® install the needle bearing (1) so that the manufacturer’s
mark and type mark face to the inside of the gear box.
Press fit it until its race surface is flush with inside surface of
gear box.

{1} Needie Bearing {3} GilSeal

{2 U-seal

Clearance between Steering Gear Box and Ball Nut

. Measure the steering gear box cylinder 1.D. with a cylinder

gauge.

. Measure the ball nut 0.D. with an outside micremeter, and

calculate the clearance.

. If the clearance exceeds the allowable limit, replace the

steering gear box or ball nut assembly.

003010 G079 mm

Factory spec.
Clearance between steering 0.00118100.00311 1.
gear box and ball nut Allowable 015 mm

limit 0.0059n.

Factory 61.0001t061.030 mm
Gear bax bore |.D. spec. 2.40158 to 2.40276 in.

Factor 650951 t0 60970 mm
Bali nut 0.D. spac. 239965 to 2.80040 in,

Axial Play of Ball Nut Assembly

. Secure the ball nut assembly in a vise.
. Set a dial indicator with its finger on the worm shaft of the

ball nut assembly.

. Move the worm shaft axially and measure the play.
. If the play exceeds the allowable limit, replace the ball nut
assembly.
010 0.G20 mm
Axial play of ball nut ractory spec 010 0.00073 in.
assembly Allowable 0.100 mm
limit 0.00394 in,

5.7-27




5.7 STEERING 81550-81750-82150-B1550HST-B1750HS5T-B2150H5T WSM, 603540

Worm Shaft Wear

1. Measure the worm shaft 0.D. with an outside micrometer.
2. If the measurement is less than the allowable limit, replace
the ball nut assermbly.

) . . ’ 19,996 to 20.009 mm
L .. - Factory spec. 0.78724t0 0.78776 in.
M . A
- 19.900 mm
allowable hmit 0.78346 in.
BRI ST 24996 t0 25.009 mm
S Factory spec. i
0339080 Worm shaft O.D. a Y 0.98410 tc 0.98461 in.
. 24300 mm
Allowable limit 098021 in.
24996 ta 25009 mm
Factory spec. 0.98410 t0 0.98461 in.
C
o 24900 mm
Aliowable limit 0.98021 in.

Clearance between Valve Housing and Spool

1. Measure the valve housing | .D. with a cylinder gauge.

2. Measure the spool O.D. with an outside micrometer, and
calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the spoot
and valve housing as a unit.

W IMPORTANT
¢ Check to see if the spoo! slides smoothly in the valve

_ housing.
(339P081 o . : Factory spec. 0.0081t00.015mm
Clearance between valve 0.00031 ta §.00053 in.
housing and spool Allowable 0.025 mm
limit 0.00098 in.

Sector Gear Shaft

1. Measure the sector gear shaft O.D.s (steering gear box side,
side cover side) with an cutside micrometer.
2. H the measurement exceeds the allowable fimit, replace the

sector gear shaft.
Factory 34.957 t0 35.000 mm
Steering SpeC. 13762610 1.37795in.
gear box
side Aliowable 35900 mm
Sector gear limit 1.374802 in.
, T shatt 0.D. Factory 27.987 to 28.000 mm
0301P143 ' L sidecover | PEC 1.10185 to 1.10236 in.
side Allowable 27 300 mm
limit 1.098483 in.
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B1550-B1750-B215G-81550HST-B1750H3T-B2153HST WSM, 633540

5.7 STEERING

0339P082

0339P083

Backlash between Sector Gear Shaft and Ball Nut

1. Attach the pitman arm having no pilay.

2. Set adial indicator with its finger on the pitman arm.

3. Move the pitman arm lightly, and measure the deflection.

4. If the measurement is not within the factory specification,
adjust the backlash with the adjusting screw.

Backlash between sectar

gear shaft and ball nut

Factory spec.

0mm

Lessthan 0.3
00N1181n.

Turning Torque of Worm Shaft

1. Set the torque wrench on the worm shaft and measure the
torque required to initial turning.
2. if the measurement is not within the factory specification,
disassemble the steering gear box.

Turning tarque of worm
shaft

Factory spac.

Less than

~z
53
3

t-lb

[=R=R0

w
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B1550-81750-B2150-B1550HST-B1730HST-B2150H5T W5M, 60354-0

5.8 HYDRAULIC SYSTEM

TROUBLESHOOTING

Symptom Probable Cause Solution Referance
Page
Implement Does | ® Control valve broken Replace 5.8-11
Not Rise ® Control valve improperly adjusted Adjust 5.8-14
{Nc Noise) ® Control valve improperiy assembled Assemble 5.8-12
® Relief vaive spring damaged Replace 5.8-11
® Spool sticks Repair $.8-14
@ Piston O-ring or cylinder damaged Replace 5.8-16,17
{Noise) #® QOil strainer clogged Clean or Replace 5.G-7.8
® Syuction pipe loose or broken Repair or Replace _—
® Suction pipe connecting hose looses or Repair or Replace _
broken
¢ Suction pipe O-ring broken Replace —
® Insufficient transmission oil Refifl 5.G-3
@ Relief valve setting pressure too low Adjust or Replace 5.8-11
® Hydraulic pump broken Replace $.8-6,7
Impiement Does | ® Feedback rod improperly adjusted Adjust $.8-12
Not Reach
Maximum Height
lmplement Does #® Control valve malfunctioning Repair or Replace 5.8-11
Not Lower
Implement Drops | ® Hydraulic cylinder worn or damaged Replace 5.8-18
by Its Weight ® Hydraulic cylinder cap O-ring broken Replace 5.8-16
® Piston O-ring worn or damaged Replace $.8-17
® Control valve malfunctioning Replace S.8-11
implementHunts | ® Control valve improperly adjusted Adjust 5.8-14
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5.8 HYDRAULIC SYSTEM

B1550:B1750-B2150-B1550HS5T-B1750H5T-B2150H5T W5M, 10224

SERVICING SPECIFICATIONS
[B1550-B1750.B1550HST-B1750HST]

Item

Factory Specification

Allowable Limit

Relief Valve of Control Valve

Setting Pressure

12.710 13.7 MPa
130 to 140 kgficm?
1849 to 1991 psi

Relief Valve of HydraulicBlock Type
Qutlet

Setting Pressure

15.7to 16.2 MPa
160 to 165 kgf/em?2
2275t0 2347 psi

Hydraulic Cylinder I.D. 65.06t065.10 mm 65.15 mm
2561410 2.5630in. 2.5650in.
Rockshaft to Bushing Clearance 0.075tc 0.114 mm 0.30 mm
0.0030 10 0.0045in. 0.0118in.
Rockshaft, Right Q.D. 34.925t0 34.950 mm
1.375010 1.3760in. R
Rockshaft, Left 0.D. 2993910 29.960 mm
1.1787t0 1.1795in. -
Bushing, Right 1.D. 35.0251035.039 mm
1.3789t0 1.3795 In. .
Bushing, Left I.D. 30.02510 30.039 mm
1.182110 1.1826 in. -
Piston Rod to Set Pin Clearance 0.020t00.124 mm 0.40 mm
0.0008 t0 0.0048 in. 0.0157in.
Piston Rod t.D. 15.03t0 15.15mm
0.592 10 0.596in.
Set Pin 0.D. 14.957 to 14.984 mm
0.5889 10 0.5899in.
[Hydraulic Pump]
Pump Delivery at Engine 2600 rpm, | at no pressure 21.3 8/ min.
Qil Temperature 50°C, 122°F 5.6 U.5. GPM
4.7 Imp.GPM
at 13.2 MPa 21 ¢/ min. 17.5 £/ min.
135 kaf/em2 5.5 1.5.GPM 4.6 0.5 GPM
1920 psi 4.6 imp.GPM 3.91Imp.GPM
Gear Shaft to Bushing Clearance 0.0451t0 0.071 mm 0.12 mm
0.0018 t0 6.0028 in. 0.0047 in.
Gear Shaft 0.D. 13.9891t0 14.000 mm
0.5507 to 0.5512in.
Bushing 1.D. 14.045 to 14.060 mm
0.5530t0 0.5535in. -
Bushing Length 159910 16.00 mm 15.90 mm
0.62951t00.6299 in. 0.6260in.
Gear to Casing Clearance 0.15mm
0.0059%in.
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B1550-81750-82150-B1550HST-B175QHST-02150H5T WSM, 10224

5.8 HYDRAULIC SYSTEM

[B2150.B2150HST]

Item

Factory Specification

Allowable Limit

Relief Valve of Control Valve

Setting Pressure

13.210 13.7 MPa
13510 140 kaficm?2
1920t0 1991 psi

Relief Valve of Hydraulic Block Type
Outlet

Setting Pressure

14.7 to 15.2 MPa
150 to 155 kgffem?
2133 10 2204 psi

Hydraulic Cylinder (.D. 70.06 t0 70.10 mm 70.15mm
2.7583102.7598 in. 2.7618in.
Rockshaft to Bushing Clearance 0.075t00.114mm 0.30 mm
0.0030t00.0045in. 0.0118in,
Rockshaft, Right 0.D. 39.925t039.950 mm
1.571910 1.5728in.
Rockshaft, Left 0.D 34,925 to 34.950 mm
1.3750 1.3760in.
Bushing, Right I.D. 40.025 t0 40.039 mm
1.57581t0 1.5763in.
Bushing, Left 1.D. 35.025t0 35.039 mm
1.37891t0 1.3795 in.
Piston Rod to Set Pin Clearance 0.020 t0 0.124 mm 0.40 mm
0.0008 to 0.0048 in. 0.0157in.
Piston Rod I.D. 22.020t022.072 mm
0.8670100.8683 in.
Set Pin 0.D. 21.948 16 22.000 mm
0.8641t00.8661 in.
[Hydraulic Pumpl
Pump Delivery at Engine 2600 rpm, at no pressure 29 £/ min.
Oil Temperature 50°C, 122°F 7.7 0.5 GPM —
6.4 Imp.GPM
at 13.2 MPa 28 £/min. 23 £/ min,
135 kgf/em? 7.4 U.5.GPM 6.1 U.5.GPM
1920 pst 6.2 imp.GPM 5.1 imp.GPM
Gear Shaft to Bushing Clearance 0.045100.071 mm 0.12mm
0.0018t00.0028in. 0.0047 in.
Gear Shaft 0.D. 13.989 10 14.000 mm
0.5507t0 0.5512in.
Bushing 1.D. 14.045 t0 14.060 mm
0.5530t0 0.5535 in.
Bushing Length 15.99 to 16.00 mm 1590 mm
0.6295 10 0.629% in. 0.626010n.
Gear to Casing Clearance 0.15mm
0.0059in.
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5.8 HYDRAULIC SYSTEM

B81550-B1750-82150-B1550HST-B1750H5T-B2150HST WSM, 60354-0

TIGHTENING TORQUES

Tightening torques of screws and nuts on the table bellow is especially specified.

{For general use screws and nuts: See page 5.G-4)

[B1550-B1750.B1550HST.-B1750HST]

Item N-m kgf-m ft-lbs

Hydraulic cylinder mounting screws and nuts 343t039.2 3.5t04.0 25.31t0 28.9
Cylinder cap mounting screws 60.8t0 106.8 6.2t010.9 44810 78.8
Piston rod set pin mounting screw 23610274 24t02.8 17.41t0 20.2
Delivery pipe 1 eye joint bolt 53.9to68.6 55t07.0 39.8t050.6
Delivery pipe 2 eye joint bolt 53.91t0 68.56 55t07.0 39.8t050.6
Return pipe eye joint bolt 539t068.6 5.5t07.0 39.81t050.6
Qil filter cartridge 17.7t0 19.6 1.8t02.0 13.0to 14.5
Qil strainer 98 10 137 10.0to 14.0 72.4t0 101
Power steering delivery and return pipe end eye

joint bolt 39.2t044.1 4.0t045 28910325
Charge pipe 1 eye joint bolt 53.9to68.6 55t07.0 38.8t050.6
Charge pipe 2 eye joint bolt 53.9to68.6 55t07.0 39.8t050.6
[Hydraulic Block Type Outlet]
Relief valve assembly 49.0to 58.8 5.0t06.0 36210434
Flow divider assembly 49,010 58.8 50t06.0 36.21043.4
Hydraulic block type outlet eye joint bolt 68.6t088.2 7.0t09.0 50.6t0 65.1
[Control Valve]
Control valve mounting screws 23.5t027.5 24t02.8 17410 20.2
Cover mounting screws 78t011.7 0.8t01.2 58t08.7
Plug for unload valve 1 29.4t049.0 3.0t05.0 21.7t036.2
Ptug 2 for check valve 2 39.2t0 58.8 4.0t06.0 2891tn43.4
Plug 1 for check valve 1 29.41049.0 3.0t05.0 21.71036.2

584




B1550-81750-B2150-B1550HST-B1750H5T-B2130HST WSM, 60354-0

5.8 HYDRAULIC SYSTEM

[B2150.B2150HST]
ltem N'm kgf:m ft-lbs

Hydraulic cylinder mounting screws and nuts 34310392 3.5t04.0 25310289
Cylinder cap mounting screws 343t039.2 35t04.0 25310289
Piston rod set pin mounting screw 48.1t055.9 49t05.7 35.4t041.2
Delivery pipe 1 eye joint bolt 53.9t068.6 55t07.0 39.8to 50.6
Delivery pipe 2 eye joint boit 53910686 55t07.0 39.8t050.6
Return pipe eye joint bolt 53.91068.6 5.5t07.0 39.8t0 50.6
Qil filter cartridge 17.710 19.6 1.8t02.0 13.0to 14.5
Qil strainer 53.91t068.6 55t07.0 39.8t050.6
Power steering delivery and return pipe end eye

joint bolt 39.2to 44.1 40to 4.5 289t0 325
Charge pipe 1 eye joint bolt 53.91t068.6 55t07.0 39.81050.6
Charge pipe 2 eye joint bolt 53.9t0 68.6 5.5t07.0 39.8t050.6
[Hydraulic Block Type Qutlet]
Relief valve assembly 49.0t058.8 50t06.0 36.2t043.4
Flow divider assembly 49,010 58.8 50t0 6.0 36.21043.4
Hydraulic block type outiet mounting screw 17.7t019.7 1.8102.1 13.0tc 145
{Control Valve]
Control valve mounting screws 23510275 24t028 17.410 20.2
Cover mounting screws 7.8t011.7 0.8to1.2 58t08.7
Plug for unload valve 1 29.4t049.0 3.0t05.0 21.7t036.2
Plug 2 for check valve 2 39.2t058.8 401t06.0 28910434
Plug 1 for check valve 1 29.41t049.0 3.0te5.0 21.7t036.2
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5.8 HYDRAULIC SYSTEM B1550 R1750-B2150-B1550HST-B1750HST-B2150HST WSn, 10222

CHECKING, DISASSEMBLING AND SERVICING
[1] HYDRAULIC PUMP

CHECKING AND ADJUSTING

[B2150-B2150HST]

Flowmeter Connecting and Test Preparation

B IMPORTANT

¢ When using a flowmeter other than KUBOTA specified
flowmeter (Code No.: 07916-52791), be sure to use the
instructions with that flowmeter,

¢ [nthis hook-up, there is no relief valve.
Therefore while testing, do not ciose the flowmeter loading
valve completely.

1. Disconnect the delivery pipe (2).

2. Install the adaptor 61 (1) to the pump outlet port.

3. Install the adaptor 68 (6) to the hydraulic block type outlet as
shown in the photo.

(Reference)

® Adaptors 61 and 68 are included in the adaptor set (Code No:
07916-54031).

4. Connect the hydrautic test hose (3) (Cade No.: 07916-52651 )
to the adaptor 61 and flowmeter (Code No.: 07916 -52791)
iniet port.

5. Connect the another hydraulic test hose (5} to flowmeter
outlet port and hydraulic block type outlet.

6. Open the flowmeter ioading valve (4) completely. (Turn
counterclockwise)

7. Start the engine and set the engine speed at 2600 rpm.

8. Slowly close the loading valve to generate the pressure
approx. 13.2 MPa ( 135 kgf/cm2, 1920 psi ).

Hold in this condition until oil temperature reaches approx.

50°C{122°F).
{1) Adaptor61 {4} Loading Valve
(2) Defivery Pipe {5} Hose
{3) Hose {6} Adaptor68 (P53/8")
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B1550-B1750-B2150-B1550HST-B1750HST-B2Z150H5T WSM, 10224 5.8 HYDRAULIC SYSTEM

BODERGIE

Condition
8 Engine speed -~---—- Approx. 2600 rpm
® Rated pressure ----— 13.2MPa
135 kgffcm2
1920 psi
® Oil temperature ---- 50°C
122°F

Pump Test

M NOTE

S

~J O LA

Before pump testing, perform the Flowmeter Connecting
and Test Preparation. (See page 5.8-6).

. Open the loading valve completely.

. Start the engine and set at approx. 2600 rpm.

. Read and note the pump delivery at no pressure.

. Slowly close the loading valve to increase pressure approx.

13.2 MPa (135 kgf/emz, 1920 psi).

. Read and note the pump flow at rated pressure.
. Open the loading valve and stop the engine,
. If the pump delivery does not reach the allowable limit,

check the pump suction line, oil filter or hydraulic pump.

29 ¢/ min.
Factory spec. Above 7.7 U.5 GPM
6.4 Imp. GPM

Hydraulic pump delivery at,
no pressure

28 £/ min.
Factory spec. Above 7.41.5.GPM

Hydraulic pump delivery at 6.2 Imp. GPM

rated pressure

23 £/ min.
Aliowable limit 6.1 U5 GPM
5.11mp. GPM

[B1550-B1750.B1550HST-B1750HST]

0354F045

Flowmeter Connection and Test Preparation

1.

Close the hydraulic block type outlet (to gear pump) {4) with
the plug {screw size: M2G Pitch 1.5 mm) after removing the
relief valve {1).

. Install two adaptor 68 to the outlet (to implements} (2} and

the inlet (from implements) {3) after removing plugs.

. Connect the hydraulic test hose to the adaptor 68 and

flowmeter inlet port.

. Connect another hydraulic test hose to flowmeter outiet

port and hydraulic block type outlet.

. Open the flowmeter loading valve completely. (Turn

counterclockwise)

. Start the engine and set the engine speed at 2600 rpm.
. Slowly close the loading valve to generate the pressure

approx. 13.2 MPa (135 kgf/cm2, 1920 psi). Hold in this
condition until oil temperature reaches approx. 50°C (122°F}.

. , 21.3 8¢ min
Hydraulic pump delivery at Factory spec. . Above 5.6US. GIPM
no pressure 4.7 imp. GPM

{1) Relief Valve

{2) Outlettoimplements (PS 3/8")

{3) Inlet from Implements (PS 3/8")

{4 Hydraulic Block Type Qutlet to Gear Pump
{5) HydraulicBlock Type Outlet

21 21 min,
Factory spec. Above 5.5 U.5.GPM

Hydraulic pump delivery at 45Imp. GPM

rated pressure

17.5 £/ min,
Allowable limit 46USGPM
39 mp. GPM
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5.8 HYDRAULIC SYSTEM B1550-B1750-B2150-81550H5T-B1750HST-B2150KR5T WSM, 10225

DISASSEMBLING AND ASSEMBLING
[B1550.B1750.B1550HST-B1750HST]

Removing Gear Pump

1. Remove the gear pump mounting screws and separate the
pump from the engine.

Gear Pump Holder

1. Remove the gear pump holder mounting screws.

2. Remnove the gear pump holder (2) with 20T gear (3).

3. Remove the external snap ring, and remove the 27T gear (1)
and collar from the fuel cam shaft.

{1y 277 Gear {3} 20T Gear
(2} Gear Pump Holder

End Cover

1. Secure the gear pump with a vise, and remove the end cover
mounting screw.
2. Remove the end cover.

(When reassembling)

® Install the end cover to the casing, using care not to damage
the O-ring.

8 Align drain hotes of the end cover and casing.

CO21PQ03 ... . 29.41034.3 Nm
T Tightening terque E{';gx""er maounting 3.0t03.5 kgf-m
21.71t025.3 ft-lbs
Oil Seal
1. Remove the internal snap ring (1), and remove the oil seal
(2).

{(When reassembling)
o |f the oil seal is defective, worn or scratched, replace it.

{1) SnapRing {2) OilSeal

CD21PO0S N
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B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0 $.8 HYDRAULIC SYSTEM

C021F005

[B2150-B2150HST]

0339P087 £

0339F078

Bushing and Gear

1. Push the drive gear shaft toward the end cover.

2. Remove the bushing {1) as a pair.

3. Remove the drive gear (2) and the driven gear (3).
4. Remove the bushing {4} as a pair.

(When reassembling)
* Install the bushing, noting its location and direction.
e |nstall the driven gear, noting its direction.

{1} Bushing (3) Drwen Gear
{2) Drive Gear {4) Bushing

Removing Gear Pump

1. Remove the gear pump hoider (1) mounting screw and
remove the gear pump holder with gear pump {(2).

2. Separate the gear pump (2), gear pump holder {1} and 29T
gear (4).

{1) Gear Pump Holder (3} Bearing
{2) Gear Pump {4y 297 Gear

Bushing and Gear

1. Push the drive gear shaft toward the end cover.
2. Remove the bushing (1), (4} as a pair.
3. Remove the drive gear {2) and the driven gear (3}.

{When reassembling)
® |nstall the bushing, noting its location and direction.
® Install the driven gear, noting its direction.

{1) Bushing {3) Driven Gear
{2) Drive Gear {#) Bushing
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5.8 HYDRAUWLIC SYSTEM B1550-B1750-B2150-B1550HST-B1750HST-B2150H5T WSM, 60354-0

Qil Seal
1. Remove the internal snap ring (1} , and remove the oil seal

(2).

(When reassembling)
¢ |f the oil seal is defective, worn or scratched, replace.

{1} internal Snap Ring
{2) Qilseal

0339F079

SERVICING

Clearance between Tip of Gear Tooth and Casing

1. Measure the gear O.D. with an outside micrometer.
2. Measure the casing 1.D. with a ¢cylinder gauge.
3. i the clearance exceeds the allowable limit, replace the

assemnbly.
Clearance between tip of i 0.15 mm
gear tooth and casing Allowable limit 0.0059in.

03026127
Clearance between Bushing and Shaft

1. Measure the shaft O.D. with an outside micrometer,
2. Measure the bushing I.D. with an inside micrometer.
3. If the clearance exceeds the ailowable limit, replace.

0.045t00.071 mm
Factory spec. ;
Eleirance betwtien 0.0018to 00028 in.
ushing and shaft o 0.12 mm
Allowable limit 0 0047 in.
D S 13.989 t0 14.000 mm
CO21P014 . - CO29POIB . i Shaft O.D. Factory spec. 05507 to 0 5512 in.
] 14.045 t0 14.060 mm
Bushing I.D. Factory spec. 0.5503 to 0.5535 in.

Bushing Length

1. Measure the bushing length with an outside micrometer.
2. If the length is less than the allowable limit, replace it.

15.99t0 16.00 mm
Factory spec. 0.6295 10 0.6299 in.
Bushing length
Allowable limit é%ggg’}g"

0212015
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B1550-81750.82150-81550HST-B1750HST-B2150H5T WSM, 10224 5.8 HYDRAULIC SYSTEM

[2] CONTROL VALVE

The control valve of B2150 is the same as that of B9200. The control valve of others is based on this.

CHECKING AND ADJUSTING

{1} Lift Arm RH
(2} Feedback Holder 38" {included in the
tester}

Relief Valve Setting Pressure

(3) Adaptor E (Screw Sire PS

. Remove the feedback holder (2) from the jift arm (1).
. Remove the joint bolt connecting the pipe and control valve.

And install the adaptor E instead of the joint bolt. Then set
the relief valve setting pressure tester (Code No.: 07916-
50045).

. Start the engine, warm it up, and then set the engine speed

at the 2600 rpm.

. Move the control lever to the “Lift" position, pull the

feedback holder (2) to operate the refief valve and read the
pressure gauge.

. If the pressure is not within the factory specifications, adjust

with the shim{4).
For disassembling, see page 5.8-15.

0339F081

B1550-B1750 12.7t0 13.7 MPa
B1 558H§T 132;0 148;<1gﬂcm2
B1750HST 1849 to 1991 psi
et e ure | Allowable limit
B2150 13.21t0 13.7 MPa
B2150HST 135 to 140 kgfiem?
1920 to 1991 psi

(4) Shim {Refer to (12) of Fig. 0339F024 in 5.8-13)

(Reference}
® The relief pressure can be increased by adding shim {4) and

decreased by removing shim (4).

Shim Code N, ~=-=reaneraans Thickness --=======n- Pressure Variance
(Y4 11 ) P— 0 g e — 690 kPa

7 kgficm?
100 psi

67156-3666-0 -———--——- 0.3mm ————-- 980 kPa

10 kgf/fem:
142 psi

67156-3667-0 -—-rmemmermemeaenes 0.8 mm —e-——-- 2,65 MPa

27 kgfiem?
384 psi
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$.8 HYDRAULIC SYSTEM

B1550.B1750-B2150-81550HST-B1750H5T-B2150HST WS, 60354-0

DISASSEMBLING AND ASSEMBLING

ECAG I 5

{1) Feedback Haolder {2) Control Valve

Removing Control Valve

1. Remove the joint bolts connecting the pipes to the control
valve.

2. Remove the feedback holder mounting screws onthe lift arm
RH.

3. Remaove the grip rubber from the control lever.

4. Remove the ¢ontrol valve mounting screws, and remove the
control valve.

{When reassembling)

® Use care not to damage the O-ring.

¢ Tighten the feedback holder mounting screws after moving
the feedback holder (1) to the direction of the smaller end of
the lift arm {3).

Contral valve 2351927 5 N-m

; 2.4to2.8kglm
. mounting screws 17 416 20.3 ftibs
Tightening torque

53.9to 68.6 N-m
Pipe eye joint bolts 5.5 ta 7.0 kgfm

39.8 10 50.6 fi-lbs

0339F082
{3) Liftarm {5) Feedback Rod
(4} Adjusting Nut {6} Control Lever

MW IMPORTANT
¢ Adjust the feedback rod length to avoid damaging the
differential case with the hydraulic arm.

1) Turn the nuts (4) so that the length “L" becomes to be the
following.

Length "L"
B1550.8175¢
B1550H5T 180 mm. 7.1in.
B1750H5T
B215¢ ]
B2150HST 208 mm,8.2in.

2) Start the engine and move the control lever to the rear end.
At this time, the lift arm is lifted to max. height (X}.

3) Then move the lift arm (3) to the upper end (Y} by hand and
measure the play "D”.
If the play “D* is not between 10 mm and 20 mm { 0.4 in. and
0.8 in.}, adjust with the nuts (4) so that the play "D" becomes
between 10 mm and 20 mm { 0.4 in. and 0.8 in.).

5.8-12



B1550-B1750-82150-B1550HST-81750H5T-B2150H5T WSM, 60354-0 5.8 HYDRAULIC SYSTEM

0354F042

{1}-a Control Lever (81550-B1750- {4) Feedback Lever Shaft {10} Valve Body {16) Check Valve 2 Poppet
B1550H5T-B1750HS5T) {5} Spool Drive Lever {11} Relief Valve Poppet {17) Push Rod

{1}-b Control Lever (B2150-B2150HM5T} {6) Spool {12} Adjusting Shim {18) Screw {Neutral

{2} Feedback Arm {7} ControiLever Shaft {13} Check Valve 1 Poppet Adjusting)

{3)-a Valve Cover(B1550-B175(-B1550HST- {8) Pipe {B2150KST) {14) Relief Cover
81750HST-82150) {9) Unload Valve 2 Poppet {15) Unload Vaive 1 Poppet

{3)-b valve Cover (B2150HST)

Covers

1. Remove four screws (1) for mounting the valve cover.

2. Remove the valve cover and pipe for connecting the valve
body and valve cover.

3. Remove four screws (2) for mounting the relief cover.

(When reassembling)

: 78ta11.7N-m
Tightening torque Cﬁ"g; mounting screws 0.8101.2kgfm
o & L 5.8t08.7 frlbs
ozzgpogs . LT
(1) Screws 12) Screws This photo. shows the control valve of B2150HST.
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5.8 HYDRAULIC SYSTEM 81550-81750-B2150-B1550HST-B1 750H5T-B2150H5T WSM, 60354-0

Spool
1. Hold the spool {(4) with a wrench and remove the screw (1)

retaining the connecting plate (2).
2_ Pull out the spool (4).

B IMPORTANT

e Never loosen the lock nut (5} and never displace the screw
(6). If the screw (6} is displaced, the control valve will
malfunction. For instance, if the screw {6) is loosened and
clearance “C” between screw (6) and push rod (7} becomes

0339P092 RN larger than factory set clearance at the neutral, the

{1} Screw {4) Spoo! implement will not lower the specified height. And if the

{2) Cannecting Plate {5} Lock Nut screw {6) is more screwed in and the clearance “C” is less

(3) Valve Body (6) Screw than factory set clearance at the neutral, the implement will
. hunt.

e If the screw (6) is displaced or control valve malfunctions,
adjust the neutral position with the screw (6) as follows.

{When reassembling}

23.6t027.4N-m

; Connecting plate .
Tightening torque retaining screw (1) %ﬁqégtuzéaokzg;ths

M Adjusting Neutral Position of Control Valve

1. Put a block (8) of 25.5 mm ( 1.004 in.} height on the vise.

2. Depress the valve body (3) until it touches the block (8) and
secure it in a vise so that the machined surface of the valve
body (3) is horizontal.

3. Adjust the clearance “C" between screw (6) and push rod (7)
to 0.3 to 1.0 mm ( 0.0118 to 0.0394 in.) with the screw (6).
And then, tighten the lock nut {5).

98t 147 N'm
Tightening torque Lock nut 1.00to 1.50 kgfm
7.24t010.9 ft-ibs

4. After reassembling and mounting the control valve, check
the function of the valve.

® When the control lever is moved to the front end, if the
center of the lower link rear end does not lower to the
height of about 265 mm { 10.4 in.) from the ground, narrow
the clearance "C" a little with the screw (6).

¢ If the implement hunts, expand the clearance “C" a little
with the screw (6).

(7) Push Rod (8) Block

0339F083

Unload Valve 2

1. Remove the screw mounting the retaining plate (4).
2. Pull out the cover (3), poppet (2) and spring (1} from the

valve body.
{1) Spring (3} Cover
(2) Poppet {4) Retaining Plate
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B1550-81750-B2150-B1550H5T - B1750HST-B21S0HST WSM, 10222 S.B HYDRAULIC SYSTEM

0339P096

0339P0%7

0339P092

Unload Vaive 1

1. Remove the plug {3), spring {2} and poppet {1) from the valve
body.

(When reassembling)

2941049.0N-m
Tightening torque Plug (3} 3.0tc5.0kgf-m
21.71036.2 ft-lbs

{1) Poppet {3) Plug
{2) 5pring
Check Valve 2 (for Lowering)

1. Remove the push rod {4}, plug 2 (3), poppet (2} and spring (1)
trom the valve body.

{(When reassembling)

39.2toSBBNm
Tightening torque Plug 2 {3) 40to6.0kgf-m
28910 43.4 ft-lbs

(1} Spring {3) Plug2
(2} Poppet {4) Push Rod

Check valve 1

1. Remove the piug 1 (3), poppet {2) and spring (1) from the
valve body.

(When reassembling)

2941049 0Nm
Tightening torgue Plug 1 ({3} 3.0tc5.0 kgi-m
S 21.71036.2 ft-lbs
(1} Spring {3) Plug1
(2} Poppet
Relief Valve

1. Remove the plug (5), adjusting shim (4}, collar (3), spring (2)
and poppet {1) from the valve body.

(When reassembling)
e After tightening the plug {5), stake it with a punch,

{1) Poppet {4) Adjusting Shim
(2) spring {5) Plug
{3) Collar
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5.8 HYDRAULIC SYSTEM B1550-81750-B2150-B1550HST-B17S0HST-BZ150HS5T WSM, 10224

[3] HYDRAULIC CYLINDER
ADJUSTING

[B1550.B1750-B1550HST-B1750HST]
Lift Arm Lowering Speed

1. Adjust the lift arm lowering speed by turning the adjusting
lever.

(1) Adjusting Lever
A Lock (Stop)

B : DownSlow
C : DownFast

Lift Arm Lowering Speed

1. Adjust the lift arm lowering speed by turning the adjusting
grip.

{1} Adjusting Grip

0339F084

DISASSEMBLING AND ASSEMBLING
Cylinder Cap and Piston

B1550-B1750
B1550HST-B1750HST

1. Remove the ¢ylinder cap (2).
2. Draw out the piston {1) from the cylinder.

{(When reassembling)
® Install the piston, noting O-ring and backup ring.
¢ Install the cylinder cap, noting O-ring.

B1550
60.8t0 106.8 N-m
B T30 st | 6.2t0109kgim
0354F149 Tightening | Cylinder cap B1750HsT | 348to78.8Ttlbs
torque mounting screw
34310 39.2N'm
B aohsr | 35t0a0kgtm
25310289 ft-lbs
{1) Pistan {3} Spring Pin
{2) Cylinder Cap
B1550E above 10391
Cylinder | BI730F sbove 10348
#1 y incer abave 77.5 t090.1 Nem
Tightening | &P B1130Dabove 52278 | 751092 Kgfm
torque mounting B1550HSE above 20161 57 210 66.5 f-lbs
screw B1550HSD above 61959 . .
0302P139 B1750HSE above 20195
B1750H5D above 62951

¥ Refer to page 5.8-17.

5.8-16



B155Q0-81750-B2150-B1550H5T-B1750HS5T-B2150H5T WM, 10224 5.8 HYDRAULIC S5YSTEM

81550-81750 A
B1550HST-B1750H5T .
S8

0354F150 - Alignment mark
{1} Spring Rin {3) Rotor {5) Plain Washer
{2) Nut {4) Spring (6) Plate

0320P103

0320F129 ————=

Lowering Speed Adjusting Shaft
{(B1550-B1750:-B1550HST-B1750HST) %1

1. Remove the spring pin (1) and nuts (2) from the roter (3) and
remove the springs (4), plain washers (5), plate (6) and rotor
(3).

(When reassembling)

® Set the long spirng pin (1) to the rotor from the side of
alignment mark on it until the pin touches the other side of
rotor,

® Direct the alignment mark forward.

Lowering Speed Adjusting Shaft (B2150-B2150HST)

1. Remove the internal snap rings (1}, (3), and remove the
lowering speed adjusting shaft (2}.

W NOTE
¢ Lowering speed adjusting screw is left hand threaded.

{1} Internal $nap Ring
(2} Adjusting Shaft
(3} Internal SnapRing

0320P104

O-ring and Backup Ring

1. Remove the O-ring (1) and backup ring (2) from the piston
(3).

{(When reassembling)

® Install the backup ring, noting its direction.

¢ Replace the O-ring if it is defective, worn or scratched, which
may cause ¢il leaks.

{1) QO-ring {3) Piston
{2) BackupRing

MW NOTE (1)

¢ Refer to the table on the left page for the tightening torque
of the cylinder cap mounting screw,

® The new lowering speed adjusting shaft is as folows.

(1) CapBody

{2) Plug

{3) Adjustshaft

{4) Lever

{5} Valve Seat

{6) Poppet

{7} Internal Spap
Ring

BO22F047
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$.8 HYDRAULIC SYSTEM

B1550-B1750-82150-81550HST-B1750H5T-B21S0HST WSM, 10224

03020141

0302P142

0302P143

SERVICING

0302P144

Lift Arm and Rockshaft

1. Remove the external snap ring (2), and remove the lift arm
LH (1) from the rockshaft.

2. Remove the externa) snap ring (4) from the rockshaft,

3. Remove the rockshaft (3) and lift arm RH (5) as an assembly.

{When reassembling}

® Apply grease to the right and left bushings of hydraulic
cylinder.

® Properly align the alignment marks (6} of the rockshaft and
rockshaft arm, and the alignment marks (7} of the rockshaft
and lift arm.

{1) Lift Arm LK {5) LiftArmRH
{2) External SnapRing {6) Marks
{3) Rockshaft {7) Marks

{4) External Snap Ring

Separation of Rockshaft Arm and Piston Rod

1. Remove the set pin (3), and separate the rockshaft arm (2}
and piston rod (1).

e 23.6t027.4 N-m
B1550HST 2.4t02.8kgf-m
Tightening Set pin mounting B1750HST 1781020 2 ft-Ibs
torque sCrew 5 SeoN
491t 559 N-m
B2150
491t05.7 kgi-m
B2ISOHST 1 35 410 41.2 ft-ibs
{1) Piston Rod {3} SetPin

{2) Rockshaft Arm

Hydraulic Cylinder Wear

1. Measure the hydraulic cylinder 1.D. with a cylinder gauge.
2. If the hydraulic cylinder 1.D. exceeds the allowable limit,

replace it.

0610 65.10 mm
Factory spec. g];gg g?sgm':o ;..5630 in.

B1550HST
Allowable fimit | B1750HST Sf“s'é"éo”?ﬁ‘?

H);drsulic
<ylinder L.D. 70.06t0 70.10 mm
Factary spec. ; ’ ;
82150 2758310 2.7593in.
B2150HST
. 7015 mm
Allowable limit 37638 in.
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B1550-B1750-82150-B1550HST-B1750H5T-B2150HST WS, 60354-D

5.8 HYDRAULIC SYSTEM

€021£095

Q302P145

Clearance between Piston Rod and Set Pin

1. Measure the piston rod 1.D. (Set pin hole ) with an inside

micrometer.

2. Measure the set pin O.D. with an outside micrometer.
3. if the cddearance exceeds the allowable limit, replaceit.

Clearance between
piston rod and set pin

Factory spec,

0020to0124mm
0.0008 to 0.0048 in.

Allowable limit 80 mm.
g}gggﬁs‘?m 1503 t0 15.15 mm
i 0.592 10 0.596 in.
IP:;tcm rod Factory spec, B1750HST
82150 22.02010 22.072 mm
B2150HST 0.8670 10 0.8689 in.
BISSOBI7S0 ) 149571014.984 mm
DS aner 0.5889 10 0.5899 in.
Setpin Q.D. Factory spec.
B2150 21 948 to 22.000 mm
B2150HST 086411008661 in.

Clearance between Rockshaft and Bushing

1. Measure the rockshaft O.D. with an outside micrometer.
2. Measure the bushing 1.D. with a cylinder gauge.
3. If the clearance exceeds the atlowable [imit, replace it.

Clearance between
piston rod and set pin

Factory spec.

0.075t00.114mm
0.0030to 0.0045 in.

Altowable limit

0.30mm
0.0118in.

B1550 Right | 34.9251034.950 mm
81750 side 1.37501t0 1.3760in.
B1550HST
Left 29.939 to 29.960 mm
cockeatt | Fact BITSOHST | Gde 11787 to 1.1795 in.
OCKsha ac ny
o.D. spec. Right | 39.9251039.950 mm
82150 sice 1.5719101.5728 in.
B21SOHST | ot 34,925 to 34 950 mm
side 1.3750t0 1.3760 in,
B1550 Right | 35025 to35039mm
81750 side 1.3789101.3795in.
B1SSOHST
Left 30.025 to 30,039 mm
ot BI750H3T | e 1182110 1.1826 in.
Bushing 1.D. actory
spec. Right | 40.025 to 40.039 mm
B2150 side 1.5758t0 1.5763 in.
BZISOHST | (ot 35.025t035.039mm
side 1.3789t0 1.3795% in.
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5.8 HYDRAULIC SYSTEM

B1550-B1750-82150-B1550M5T-B1750H5T-B2150HST WSM, 60354-0

[A] HYDRAULIC BLOCK TYPE OUTLET

CHECKING AND ADJUSTING

[B1550-B1750.B1550HST-B1750HST]

0354r044

Relief Valve Setting Pressure

1.

Remove the plugs {1}, (2}, lock plate (3} and install the
adaptor C instead of the plug {1}. Then, attach the relief
setting pressure tester (Code No: 07916-50045) to this
adaptor.

0354F151

Adaptor € I Screw size l PS 38" |
. Start the engine, warm it up, and set the engine speed at
2600 rpm.

. Slowly turn the directional valve (8) clockwise, and read the

pressure gauge indicating the relief valve operation is heard.

. If the pressure is not within the factory specifications adjust

with the adjusting shim (7) in the relief valve body.

, . 15.710 16.2 MPa
Rfélst;f \:zlve setting Factory spec. 160 to 165 kgf/cm?
pressu 2275 to 2347 psi

Adjusting shims
Code No. 67111-37531 0.3 mm{Q.0118in.)
67111-37581 08 mm({C.0315in.)

{1} Plug {P5 3/8") {to implements) {5} Flow Priority Valve
{2} Plug (PS 3/8") {from implements) {6} Directional Valve
{3) Lock Plate {7} Adjusting Shim{0.3 mm,0.81n.)

{2) Relief valve
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B1550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 10222 5.8 HYDRAULIC SYSTEM

[B2150-B2150HST]

= Relief Valve Setting Pressure

1. Remove the plug (2) and install the adaptor C instead of the
plug (2). Then, attach the relief setting pressure tester {(Code
No.: 07916-50045) to this adaptor.

| Adaptor € | Screw size | PS 318" I

2. Start the engine, warm it up, and set the engine speed at
2600 rpm. :

3. Slowly turn the directional valve {1) clockwise, and read the
pressure gauge indicating the relief valve operation is heard.

4, If the pressure is not within the factory specifications adjust
with the adjusting shim (3) in the relief valve body.

. . 14.7t0 15 2 MPa
gfé';L:gNE setting Factory spec. 150 to 155 kgf/cm?
2133t0 2204 psi
{1) Directional Valve {4) Relief valve
{2} Plug (5) Flow Priority Valve

(3) Adjusting Shim

0354F051

BO13F002
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5.8 HYDRAULIC SYSTEM

B1550-B1750-82150-B1550H5T-B1750HST-B2150HST WSM, 603540

DISASSEMBLING AND ASSEMBLING
[B1550-B1750.B1550HST-B1750HST]

0354F152

Hydraulic Block Type Outlet

1. Disconnect each pipe connection nut (1), (2} and (3}).
2. Remove the hydraulic block type outlet eye joint bolt (4) and
remove the hydraulic block type outlet.

{When reassembling)
o When connecting the outlet, install the copper gaskets (5),

(6}.

0354F044

539to686Nm

Return pipe {to pump) 551070 kgm
eye joint bott 39.8 0 50.6 ft-lbs
Delivery pipe (to control 235.%0760%6 ?"r;n
valve) eye joint bolt 39 810 Solsg&_lbs

Tightening torgue
Delivery pipe (to power 53.9t068.6 N'm
steering valve) eye joint 55t07.0kgf-m

0354F153

bolt 39 8ta 50.6 ft-lbs
Hydraulic block type ?Bdﬁé%%skz fNr;n
{1) Return Pipe Eye joint Bolt {4} Hydraulic Type Outlet Eye Joint Bolt
{2} Delivery Pipe Eye Joint Bolt {5} Copper Gasket
{3} Delivery Pipe Eye loint Bolt {6} Copper Gasket

Relief Valve Assembly
1. Separate the relief valve assembly (1).

(When reassembling}
® Install the relief valve assembly to the outlet, taking care not
to damage the O-ring.

49.0to 58 8 N-m
Tightening torque Relief valve assembly 5.0t06.0kgf-m
36t0 43 ftlbs
{1} Relief Valve Assembly {3} ODirectional Vaive Assembly

{2} Flow Divider Assembly

Flow Divider Assembly

1. Separate the flow divider assembly (2).

(When reassembling)
¢ [nstall the flow divider assembly to the outlet, using care not
to damage the O-ring.

49.0t0 58.8 N-m
Tightening torque Flow divider assembly 50t0h.0kgfm
3610 43 ft-ibs
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B1550-B1750-B2150-B155QHST-B1750HST-B2150HST WSM, 10222

5.8 HYDRAUUIC SYSTEM

0354F153

[B2150-B2150HST]

0354F082

Directional Valve and Cap

1. Tap out the straight pin (1), and remove the external snap

ring (2).

2. Remove the directional valve {(3).

{When reassembling)

® [nstall the O-rings and backup rings to the directional valve,

taking care not to damage them.

Apply grease to them before installation.

{1} Straight Pin

{2) ExternalS$napRing

{3) Directional Valve

Hydraulic Block Type Outlet

1. Remove the joint bolts (1), (2) (3), (5) and {6).

2. Remove the hydraulic block type outlet mounting screws (4),

and remove the hydraulic block type outlet.

(When reassembling)

® When connecting the pipes, install the copper gaskets (7} (8)

(9) (10) at the both ends of the pipe.

Tightening torque

Delivery pipe 1 eye joint
bolt

53910 6B.6N-m
55to7.0kgfm
19.8 to 50.6 ft-lbs

Delivery pipe 2 eye joint
boit

53910 6B 6Nm
55t0 7.0 kgf-m
39,810 50.6 ft-lbs

Return pipe 1 eye joint
boit

53.9t0 686 N-m
5.5t0 7.0 kgfm
39.8t0 50.6 ft-lbs

Power steering pipe eye
joint bolt

39.2to 441 N-m
4.0t0 4.5 kgf-m
28910325 ft-lbs

Hydraulic block type
outlet mounting screw

17.7t0 19.7 N'm
1.8t0 2.1 kgf-m

13 0to 145 ftlbs

{1) Joint Bolt { power steering {5) Joint Boit (delivery pipe 1} {5hort)
return pipe) {6) JointBolt (return pipe) (Short)
{2) Joint Bolt { power steering {7} Copper Gasket
delivery pipe) {8) Copper Gasket
{3) Joint Bolt (delivery pipe 2} {9) CopperGasket
{Long) {10) Copper Gasket

{4} Hydraulic Block Type Outlet
Mounting Screws
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S.8 HYDRAULIC SYSTEM B1550-B1750-82150-B1550H5T-B1750HST-B2150HST WSM, 603540

Relief Valve Assembly
1. Separate the relief valve assembly.

{(When reassembling)
& |nstall the relief valve assembly to the outlet, taking care not
to damage the O-ring.

49010588 N-m
Tightening torque Relief valve assembly 50ta60kgf-m
36 to 43 ft-lbs

0320P108

B022F020
Flow Divider Assembly
1. Separate the flow divider assembly.
{When reassembling)
® Install the flow divider assembly to the outlet, taking care
not to damage the O-ring.
49.0t0 58.8 N-m
Tightening torque Flow divider assembiy 50to60%kgf-m
361043 ft-lbs
0320P109
0354F219

5.8-24




B1550-81750-82150-B1550HST-B1750HST-B2150HS5T WSM, 60354-0 5.8 HYDRAULIC SYSTEM

0320F110

Directional Valve and Cap

0320F047

1. Tap out the spring pin (1), and remove the nut (2).
2. Remove the internal snap ring (3), and remove the

directional valve (4).

{1} Spring Pin {3} Internal Snap Ring
{2) Nut {4) Directional Valve
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B1550-81750-B2150-B1550HST-B1750HST-B2150HST W3M, 60354-0

5.9 ELECTRICAL SYSTEM

TROUBLESHOOTING

; Reference
Symptom Probable Cause Solution Page
All Electrical # Battery discharged or defective Recharge or 5.9-6,7
Equipments Do Replace
Not Operate ® Battery positive cable disconnected or Repair or Replace 5.9-5
improperly connected
# Battery negative cable disconnected or Repair or Replace 5.9-5
improperly connected
e Fusible link blown Replace —
Fuse Blown ® Short-circuited Repair or Replace —
Frequently
BATTERY
Battery ¢ Battery defective Recharge or 5.9-6,7
Discharges Too Replace
Quickly ® Dynamo defective Repair or Replace 5.9-22
¢ Regulator defective Replace 5.9-22
® Wiring harness disconnected or Repair or Replace 5.9-22
improperly connected (between battery
positive terminal and dynamo B terminal,
between battery positive terminal and
regulator B terminal)
¢ Cooling fan belt slipping Adjust tension 5.G-7,15
STARTING SYSTEM
Starter Motor ® Battery discharged or defective Recharge or 5.9-6,7
Does Not Replace
Operate ® Fusible link blown Replace —
& Safety switch improperly adjusted or Repair or Replace 5.9-9
defective
® Wiring harness disconnected or Repair or Replace 5.9-7,8,9
improperly connected (between main
switch ST terminal and safety switch,
between safety switch and starter motor,
between battery positive terminal and
starter motor)
® Starter motor defective Repair or Replace $9-10,15
® Main switch defective Replace 5.9-7.8
Glow Plug ® Battery discharged or defective Recharge or 5.9-6,7
Indicator Does Replace
Not Glow ® Fusible link blown Replace —
® Wiring harness disconnected or Repair or Replace 5.9-7,8,9
improperly connected {between main
switch G terminal and glow plug
indicator, between glow plug indicator
and glow plugs)
® Main switch defective Replace $.9-7.8
¢ Glow plugindicator defective Replace $.9-27
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$.9 ELECTRICAL SYSTEM

81550-81750-82150-B1550HST-81750H5T-B2150H5T WSM, 60354-0

ENGINE KEY SWITCH SHUT-OFF SYSTEM

improperly connected (between
combination switch T terminal and panel
board)

Symptom Probable Cause Solution Reference
Page
Engine Does Not ® Fuse blown (15A) Fusible link Replace —_
Stop When Main e Timer defective Replace 5.9-20
Switch is Turned ® Wiring harness disconnected or Repair or Replace $.9-20
Off improperly connected (between main
switch AC terminal, between timer relay 4
terminal, between timer relay 1 terminal
and fuel cut off solencid)
¢ Fuel cut off solencid defective Replace 5.9-21
Engine Does Not ® Engine stop timer relay defective Replace 5.9-20
Start ® Fuel cut off solenoid defective Replace $.9-21
CHARGING SYSTEM
Charging Lamp e Fuse blown (15A) Replace —_
Does Not Light & Wiring harness disconnected or Repair or Replace $.9-22
When Main improperly connected (between main
Switch is Turned switch AC terminal and panel board,
ON between panel board and reguiator
terminal {Green)
e Regulator defective Repair or Replace 5.9-22
Charging Lamp ¢ Wiring harness disconnected or Repair or Replace $.9-22
Does Not Go Off improperly connected (between dynamo
When Engine s N terminal and regulator N terminal,
Running between main switch B terminal and
regulator B terminal, between panel
board and regulator terminal)
¢ Dynamo defective Repair or Replace $.9-22
¢ Regulator defective Replace 5.9-22
LIGHTING SYSTEM
HEADLIGHT ¢ Fuse blown {154} Replace -—
DOES NOT LIGHT ® Bulb blown Replace —
e Wiring harness disconnected or Repair or Replace $.9-23,24
improperly connected (between main
switch AC terminal and combination
switch B1 terminal , between combi-
nation switch 1 terminal and headlight,
between combination switch 2 terminal
and headlight)
lllumination Light ® Fuse blown (154) Replace —
Does Not Light ® Bulb blown Replace —
® Wiring harness disconnected or Repair or Replace 5.9-28
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B1550-B1750-B2150-B1550HST-B1750HST-B2150HST WSM, 10221

5.9 ELECTRICAL SYSTEM

Symptom Probable Cause Solution Reference
Page
Tail Light Does ® Fuse blown (15A) Replace —_
Mot Light ¢ Bulb blown Replace _
¢ Wiring harness disconnected or Repair or Replace —
improperly connected (between
combination switch T terminal and tail
light}
Hazard Light ® Fuse blown {15A) Repilace —_—
Does Not Light ¢ Bulb biown Replace —
® Wiring harness disconnected or Repair ar Replace $.9-24,25
improperly cennected (between main
switch AC terminal and hazard
unit,between hazard unit and
combination switch B2 terminal, between
combination switch R or L terminal and
hazard lights)
® Hazard unit defective Replace $.9-25
¢ Combination switch defective Replace 5.9-22
Hazard Indicator ¢ Bufb blown Replace —
Lamp Does Not ® Wiring harness disconnected or Repair or Replace $.9-24
Light improperly connected (between
combination switch R or L terminal and
panel board)
Hazard Light ¢ Hazard unit defective Replace 5.9-25
Does Not Flicker
EASY CHECKER
indicator Lamps & Dynamo or requlator defective Repair or Replace $.9-22
Do Not Go Off ¢ Short circuit between requtator L terminal Repair $.9-22,26
When Engine is and chassis
Running ¢ Circuitin panel board defective Replace $.9-26
Indicator Lamps ® Regulator defective Repair or Replace 5.9-22
Do Not Light ® Wiring harness disconnected or Repair or Replace 5.9-26
When Main improperly connected (between panel
Switch is Turned board and regulator)
ON ¢ Circuit in panel board defective Replace 5.9-26,27
Oil Pressure Lamp # Engine oil pressure too low Repair engine —
Lights Up When ® Engine oil insufficient Replenish 5.G-3
Engineis ¢ Oil pressure switch defective Replace 5.9-27
Running ® Short circuit between oil pressure switch Repair
lead and chassis
& (Circuitin panel board defective Replace 5.9-26,27
Qil Pressure Ltamp ¢ Bulb blown Replace —
Does Not Light ® Qi pressure switch defective Replace 5.9-27
When Main * Wiring harness disconnected or Repair or Replace $.9-26,27
Switch is Turned improperly connected (between panel
ON and Engine is board and oil pressure switch)
Not Running ® Circuitin panel board defective Replace $.9-26,27

5.9-3
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GAUGES
Symptom Probable Cause Solution Reference
Page
Fuel Gauge Does # Fuel gauge defective Replace 5.9-29
Not Function #® Fuel level sensor (tank unit) defective Replace 5.9-28
# Wiring harness disconnected or Repair or Replace 5.9-28
improperly connected (between panel
board and fuel level sensor)
® Circuitin panel board defective Replace —_—
Coolant ® Coolant temperature gauge defective Repiace 5.9-29
Temperature ® Coolant temperature sensor defective Replace $.9-29
Gauge Does Not ¢ Wiring harness disconnected or Repair or Replace 5.9-29
Fungtion improperly connected {(between panel
board and coolant temperature sensor)
® (ircuitin panel board defective Repiace _—
STARTER MOTOR
[B1550-B1750-B1550HST-B1750HST]
Item Factory Specification Allowable Limit
Shaft to Bushing Clearance
(Commutator 0.03t00.10 mm 0.20mm
Side) 0.0012t00.0039in. 0.0079in.
{Drive Side) 0.05t0 0.10 mMm 0.20 mm
0.0020 to 0.0039in. 0.0079in.
shaft o.D. 12.50 mm —_
Commutator Bushing {.D. 12.53t012.60 mm —
0.4933 t0 0.4961 in,
Drive Bushing 1.D. 12.55t0 12,60 mm —
0.4941 t0 0.4961 in.
Commutator 0.D. 28.0mm 27.0mm
1.1024 in. 1.06301in.
Mica Undercut 0.5t0 0.8 mm 0.2mm
0.0197 t0 0.0315 in. 0.0079in.
Brush Length - 16.0mm 10.5mm
0.6299in. 0.4134in.
[B2150-B2150HST]
Commutator 0.D. 30.0mm 29.0mm
1.18111in. 1.1417 in.
Mica Undercut 0.5to 0.8 mm 0.2 mm
0.0197 t0 0.0315in. 0.0079in.
Brush Length 13mm B5mm
0.512in. 0.335in.
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CHECKING, DISASSEMBLING AND SERVICING
[1] BATTERY
CHECKING

Battery Terminal and Bolt Tightness

1. Activate an electrical load, such as headtights.

2. Connect battery (+) terminat to voltmeter (+) terminal, and
{ +) cord to voltmeter (=) terminal.
Under normai conditions, the voltmater will indicate OV,

T - 3. Check battery (-) terminal in the same manner as above.
Under normal conditions, the voltmeter will indicate OV,

4, If the voltmeter does not show OV, clean terminals and cable
clamps, and attach the clamps.

C022F004

Allowable Jimit 0.1V

B NOTE
& If the starter does not run, begin measurements with larger
range on the circuit tester proceeding to the lower ranges.

Battery Condition

1) Checking with a Hydrometer

1. Suck electrolyte into the hydrometer and read the specific
gravity.

2. Specific gravity slightly varies with temperature.
Therefore, reading of hydrometer decreases by 0.0007
(0.0004) with an increase of 1°C {1°F) in temperature, and
increases by 0,.0007 (0.0004) with a decrease of 1°C (1°F).
Therefore, using 20°C {68°F) as reference, specific gravity
reading must be corrected by the following formula:
Specific gravity at 20°C = Measured value + 0.0007 x
{Electrolyte temperature -20°C)
Specific gravity at 68°F = Measured value + 0.0004 x
(Electrolyte temperature —-68°F)

H NOTE

® Reading of hydrometer must be taken at the highest liquid
level.

Hold the hydrometer at eye level,

Hold the hydrometer upright.

s Do not hold the hydrometer above the electrolyte port.
C022F006
Spetific Battery Conditi

ravity attery Conditions
1.260 100% Charged
1330 75% arg Usable
1.200 3?32’6 Allowable limt Must be
1.170 o recharged
1.140 10% Charged irnmedqtateiy
1110 0% Totally discharged

At an electrolyte temperature of 20°C. (68°F)
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81550-B1750-82150-B1550HST-B17530HST-B2150HST WSM, 60354-0

C022P004

CQ22P006

2} Checking with a Battery Tester

1. Connect battery tester cords to battery ( +) and (-} terminails,
set the tester dial for the capacity of the battery to be tested.

2. Keep the switch button pressed for approx. 5 seconds to read
the indication needle.

75% or more Good
Factory spec 45% to 75% Needs recharging
Needs recharging
45% or less or replacement

Before and After Siorage

1. After charging fully, store the battery in a well-ventilated
place out of direct sunlight.

2. A battery in storage must be recharged monthly.
This is because even in storage it seif-discharges by approx.
0.5% per day.

3. When storing the battery mounted on the tractor,
disconnect the ground cable from the terminal.

® Reference value

Temperature Seff-discharging rate
30°C{86°F) Approx. 1.0%/day
20°C (68°F) Approx. 0.5%/day
10°C {(50°F) Approx. 0.25%/day

Recharging

1) Slow Charging

1. Add distilled water if electrolyte is insufficient.

The level of electrolyte should be slightly lower than the
specified level 1o prevent overflow while charging.

2. Connect battery and charging unit properly.

3. charging current must be 1/20 to 1/10 of battery electric
capacity.

4. Electrolyte temperature must not exceed 45°C {113°F) during
charging. If it exceeds 45°C (113°F), lower the charging
current or stop charging for a while.

5. During charging, electrolyte generates gas. Therefore,
remove all port caps.

6. Charging time
Charging time

Discharging current rate {Ah)

= - x (1.2101.5)
Charging current {4)

7. When charging different capacity batteries at the same time,
charging current must be set for the smallest capacity
battery.
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2) Quick Charging

1. Determine the proper charging current and charging time
with the tester attached to the quick charger.

2. Determine the proper charging current as 1/1 of the battery
capacity. If the battery capacity exceeds 50Ah, consider 50A
as the maximum.

H PRECAUTION FOR OPERATING A QUICK CHARGER
# Operation with a quick charger differs according to the type.
Consult the instruction manual and use accordingly.

CbZZdeT’ ' S :
[2] STARTING SYSTEM
CHECKING

Main Switch

1. Remove the panel board from the tractor, and disconnect
the main switch connector after turning the main switch off.
Perform the following checkings 1) to 5).

1)} Connector Voltage
1. Measure the voltage with a voltmeter across the connector B
From Battery Positive Terminal terminal and chassis.
2. If the voltage differs from the battery voltage {11 to 14 V},
| L the wiring harness is faulty.
- Connector B Approx. batter
. Veltage terminal— chassis vopitage Y
Main Swrtch
(0354F154
2) Main Switch Key at Off Position
1. Turn the main switch off.
2. Measure the resistance with an chmmeter across the B
ACLG terminal and the AC terminal, B terminal and ST terminal, B
OFF/ terminal and G terminal.
) 3. Iifinfinity is not indicated, the contacts of the main switch are
faulty.
B -AC Infinity
Resistance B - 5T infinity
0354F155
B-G infinity
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B1550-B1750-B2150-B1550H5T-B1750HST-B2150M5T WSM, 60354-0

OFF

0354F156

3) Main Switch Key at ON Position

1.

Turn the main switch on.,

2. Measure the resistance with an ohmmeter across the 8

terminal and the AC terminal.

3.if 0 ohm is not indicated, the B - AC contacts of the main

switch are fauity.

Resistance O ohm

0354F157

4} Main Switch Key at PREHEAT Position

. Turn and hold the main switch key at the PREHEAT position.

2. Measure the resistance with an ohmmeter across the B

terminal and the G terminal, and measure the resistance
across the B terminal and the AC terminal.

3. If 0 ohm is not indicated, these contacts of the main switch

are faulty.

B-G

Resistance Oohm

B~ AC

0354F158

5) Main Switch Key at START Position

1.

Turn and hold the main switch key at the START position.

2. Measure the resistance with an ohmmeter across the B

terminal and the G terminal, across the 8 terminal and the ST
terminal,and across the B terminal and the AC terminal.

3. if 0 ochm is not indicated, these contacts of the main switch

are faulty.
B-G
Resistance B -5T 0chm
B -AC
Terminal B AC G ST
Key (R) (RW) {BR) (BW)
position
OFF &
ON o—0
PREHEAT O {3 O
START (8, O O 0
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Pre-heating
From Main Switch G Terminal 1) Lead Terminal Voltage
and Glow Plug Indicator Lamp 1. Disconnect the wiring lead from the glow plug terminal after

turning the main switch off.
2. Turn the main switch key to the PREHEAT position, and
measure the voltage across the lead terminal and the chassis.
3. Turn the main switch key to the START position, and measure

Grow Plugs g '
’ the voltage with a voltmeter across the lead terminal and the
chassis.
0329F133 4_1f the voltage at either position differs from the battery

voltage, the wiring harness or main switch is faulty.

Main switch key at

Voltage PREHEAT

{Lead terminal chassis)

Approx. battery voltage
BAain switch key at
START

2) Glow Plug

1. Disconnect the leads from the glow plugs.

2. Measure the resistance with an chmmeter across the glow
plug terminal and the chassis.

3. If 0 ohm is indicated, the screw at the tip of the glow plug
and the housing are short-circuited.

4. If the reference value is not indicated, the glow plug is fauity.

Glow plug resistance Reference value Approx. 0.5 chms

0329F134

Safety Switch

1. Remove the safety switch leads.

2. Connect the circuit tester to the safety switch leads.

3. Measure the resistance while depressing the clutch pedal.
4. If the safety switch is defective, replace it.

When switch push
is pushed 0ohm

Resistance

{Across switch terminal) When switch push

is released Infinity

03397085
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[B1550 B1750- B1550HST B1750HST]

Motor Test

1. Disconnect the ground cable from the battery negative
terminal post.

. Disconnect the cable and the leads from the starter.

. Remove the starter from the engine.

. Disconnect the connecting lead from the starter’s C terminal.

. Connect a jumper lead from the connecting lead to the
battery positive terminal post.

. Connect a jumper lead momentarily between the battery
negative terminal post and the starter body.
7. If the motor does notrun, check the motor.

A CAUTION
Electrical connectians far motor test

B & Secure the starter to prevent it from jumping up and down
while testing the motor.

;bW

&

0302P151

Starter

C022F073

DISASSEMBLING AND ASSEMBLING
Magnet Switch

1. Disconnect the connecting lead.

2. Remove the mounting nut.

3. Remove the magnet switch (1) by sliding it up so that it is
disconnected from the drive lever.

(1) Magnet Switch

Q302p152

Armature Brake

1. Remove the end frame cap{1).
2. Remove the brake shoe (2).

3. Remove the brake spring (3).
4. Remove the gasket (4).

{1} EndFrame Cap {3) Brake Spring
{2) Brake Shoe () Gasket

0302P153
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0302P154

1302P155

0301F168

Spring hanger

~a—— Attach the brush spring
in this method.

0302r156

0302P157. .

End Frame
1. Remove the through bolts,
2. Remove the end frame (1),

{1} EndFrame

Brush Holder

1. Draw out the brush from the holder while holding the spring

up.
2. Remove the brush holder.

{When reassembling)

® When replacing the spring, install it by referring to the
figure.

® Do not contact the brush’s positive lead with the body.

Yoke
1. Draw out the yoke (1) from the drive end frame.

{When reassembling)
® |nstall the Yoke, noting the lecation of dowel pin.

{1} Yoke

Armature
1. Draw out the armature (2) with the drive lever {1).

{(When reassembling)
® [nstall the drive lever, noting its direction.

{1) Drive Lever {3} Drive End Frame
{2) Armature
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B1550-B1750-B2150-B1550HST-B1750HST-B2150H5T WS, 10221

SERVICING

0302P158

0302P159

0302P360

ZOZIFOTE

Magnet Switch

1) Pull-in (Attraction Test)

1. Apply 1/2 of the rated voltage (approx. 6V) across the 5
terminal and C terminal.

2. li the plunger is attracted strongly, the pull-in coil is good; if
not, itis defective.

Factory specification.... The plunger should be attracted
strongly.

2) Holding Coil {Retention Test)

1. Apply 1/2 of the rated voltage (approx. V) across the §
terminal and the body, push the plunger in by hand, and
then release it.

2. 1f the plunger stays attracted, the holding coil is good; if not,
itis defective.

Factory specification.... The plunger remains attracted.

3) Plunger Return Stroke

1. Apply the rated voltage {(approx. 12V) between C terminal
and the body. Push the plunger in by hand, then release the
hand.

2. If the plunger returns immediately, it is good; if not, it is
defective.

Clearance between Shaft and Bushing

1. Measure the bushing |I.D. on the drive side and the
commutator side

2. Measure the shaft O.D. on the drive side and the
commutator side, and calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the
bushing.

Factory spec 003t 10mm
{Commutator side) 0.012t00.0039m
Allowable fimit O

Clearance between .

shaft and bushing Factory spec. 0.05t00.10mm
{Drive side} 000204000039 in
Aliowahbe limit g'gé’;g'i”

Shaft Q.D. Factory spec. ‘52432"1":1"

Drive bushing 1.0 Factory spec (ljzggzsnt?(:% gg;\?r:‘

Commutator bushin 1253tp 12 B0 mm

Y " | Factorysper 0.4833t0 0 298 )
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0302P161

0302P162

Staining or Burning of Commutator

1. Check to see if the commutator surface is stained or burnt.
2. if itis burnt, grind off with a fine-grain sandpaper.

Commutator Wear

1. Check to see if the contact face of the brush is scored

2. If scored, grind off with sandpaper or on a lathe.

3. measure the commutator O.D. with vernier calipers.

4_If the difference between the maximum O.D. and the
minimum one exceeds 0.4 mm (0.01576 in.), correct it on a
fathe within 0.1 mm {0.00394 in.).

5. If the commutator diameter must be ground to below the
allowable limit, replace.

Commutator Q.D. 570
Allowable imit 1.0620 in.

C022F058

Mica Undercut

1. Check to see the mica undercut,
2. If the mica is less than the allowable limit, correct with a saw
blade. As the edge of the segment will be rough, chamfer it.

0302P163

05t 08mm
_ Factory spec, 0.0197 10 0.0315 in.
Wiica undercut
- 0.2mm
Allowable limit 0.0079in.
{1) Mica {3) Depth of Mica {a) Bad
(2) Segment (b Good

Grounding of Armature Coil

1. To check the conduction, connect the circuit tester probes to
the commutator and armature shaft.
2. If conducting, replace it.

Grounding armature coil
Factory specification..... Should not be conducted.
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B1550-B1750-B2150-B1550HS5T-B175GHS5T-B2150HST WS5M, 60354-0

0202P154

C022F059

0302p165

Field Coil Breakage

1. Check the conduction across the case and brush with a circuit
tester.
2. If either is not conducting, replace it,

Field coil breakage
Factory specification..... Should be conducted.

Brush Wear

1. Measure the brush length with vernier calipers.
2. lif the length is less than the allowabie limit, replace it.

Factory spec. asﬁggrgn)r::‘
Brush length 10.5
Allowable limit 04134 in.

Grounding of Brush Holder

1. Check the insulation of the positive brush holder.
2. If the insulation is defective, replace it.

Grounding of brush holder
Factory specification..... Should not be conducted.

5.9-14




81550-81750.82150-B1550HST-B1750HST-B2150H5T WSM, 60354-0 5.9 ELECTRICAL SYSTEM

[B2150-B2150HST]

£104P109

Motor Test
1.

Disconnect the connecting lead from the "C” terminal of the
starter and connect a jumper lead from the connecting lead
to the positive battery terminal.

. Connect a jumper lead momentarily between the starter

body and the negative battery terminal.

. If the motor does not run, check the motor.

Magnet Test

. Discannect the connecting iead from the "C" terminal of the

starter.

. Connect jumper leads from the negative terminal of 6 V

battery to the body and "C" terminal of the magnet switch.

. The pinion gear should pop out, when a jumper lead is

connected between the pasitive terminai of the battery to
the "S" terminal of the magnet switch.

. The pinion gear should stay out without the jumper from the

negative terminal to the "C" terminal.

H NOTE
® Each test should be carried out for a short time, about 3to 5

seconds.
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DISASSEMBLING AND ASSEMBLING
o - .. . Motor

1. Remove the connecting lead (1).

2. Remove the through boits which tighten the motor (2) and
the magnet switch (3).

3. Detach the motor,

{1} Connecting Lead {3} Magnet Switch
(2) Motor

0107F085

Brush Holder

1. Remove the end frame.
2. Draw out the brushes from each holder while lifting the

spring up.
3. Remove the brush holder (1}

R NOTE
¢ Do not damage the brush, commutator and bearing.

{1) 8rush Holder
0107P0B6

Armature
1. Draw out the armature {2) from the yoke (1).

B NOTE

¢ Do net damage the bearing and do not let the dust or oil
adhere toit.

{1} Yoke {2} Armature

0107P0B7

Housing, ldle Gear and Clutch

1. Remove the housing (3).
2. Remove the idle gear (1) and the clutch (2).

B NOTE

¢ Do not damage the clutch bearing and do not let the dust
adhere toit.

® Do not lose the steel ball in the clutch.

(1) idle Gear {3} Housing
{2) Clutch

Plunger
1. Remove the end cover (1) of magnet switch {(4).
2. Remove the plunger (2) and spring (3).

(1) End Cover {3) Spring
(2} Plunger {(4) Magnet Switch
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SERVICING

Commutator and Mica

1. Check the contact face of the commutator for wear, and
grind the commutator with sand paper if it is slightly worn.

2. Measure the commutator O.D. at several points.

3. If the difference of the 0.D.'s exceeds the allowable limit,
correct the commutator on a lathe to the factory
specification.

4, if the minimum O.D. is less than the allowable limit, replace
it.

5. Measure the mica undercut.

6. If the undercut is less than the allowable limit, correct with a

C042PD82
saw blade and chamfer the segment edges.

30.0mm
Factory spec. 1.IBT1 in.
Commutator O.0D.
Allowable fimit 290mm.
Factory spec. Less than g;&'}"n
Difference of O.0.'s 6.4 mm
Allowable limit 0.016 in
C044P083 o = 0.5t00.8 mm
Factory spec. 0.020to 0.031n.
Mica undercut
(a) ® Aliowable limit o2 mm

- jh 008 in.
3 {1} Mica {a) Bad
{a) @ 2 (b) {2) Segment {b) Good
m (3) Depth of Mica

C0O22F058
Brush Wear
1. Measure the brush length.
2. if the length is iess than the allowable limit, replace it.
13.0mm
Farctory spec. G512in
Brush length
Allowabie limit 333
C022F059

Brush Holder

1. Check the continuity across the brush holder and holder
support with an ahmmeter.
2. If it conducts, replace it.

P

C022P059 i . ...
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B1550-B1750-82150-B1550HST-B1750HST-B2Z150H5T WSM, 60354-0

0107p082

0107P132

o OI'I.O?’POSI

Armature Coil

1. Check the continuity across the commutator and armature
shaft with an ohmmeter.
2. If it conducts, replaceit.

Field Coif

t. Check the continuity across the lead and brush with an
ohmmeter.

2. If it does not conduct, replace them as a unit.

3. Check the continuity across the case and brush.

4. If it conducts, replace them as a unit.

Bearing and Clutch

1. Check the bearing and clutch for smooth rotation.
2. The clutch should engage and rotate with the pinion shaft in
driving direction and disengage in reverse.

Magnet Switch

1. Check the continuity across the “"C* terminai and the "B
terminal with an chmmeter pushing the plunger.

2. If it does not conduct, check the contacts.

L
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5.9 ELECTRICAL 5YSTEM

[3] ENGINE KEY SWITCH SHUT-OFF SYSTEM

ADJUSTING

0354F 159

Off Position

2 / ’;{/_ .
’/%

0354F220

0354F160

0354F161

BO93FO74

{1} Fuel Cut Off Solenoid Plunger {6} Spring Plate
(2) Fuel Cut Off Solencid {7} Plain Washer
{3} Bolt {8} Nut

(4) Bolt {9) Stopper Bolt
{5) Engine Stop Rod

Adjustment 1

1. When the solenoid plunger {1) is attracted completeiy,adjust
the solenoid (2) setting position so that the clearance A
(between stopper bolt and lever) is 010 3.0 mm (0.118in.).

2. After adjusting its position, tighten the bolts (3}, (4) to fix the
solenoid.

Adjustment 2

1. When strongly pull out the engine stop rod {5}, and fix it on
the spring plate {6).

2. Adjust the big plain washer (7) position again so that the
clearance Ais0to 3.0 mm{0.118in.).

3. After adjustment, tighten the fock nut (8).

to 5 mm

Distance "B” Reference value 5.0?3 t00.20 in.

Adjustment (Modified type)

1. As the stopper bolt is not used for the modified models,
perform only the adjustment 2.
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CHECKING

Timer Relay

1) Connector Voltage

1. Disconnect the connector from the timer relay after turning
the main switch off.

2. Measure the voltage with a voltmeter across the connector 4

...... terminal and chassis.

3. Turn the main switch on, and measure the voltage across the
connector 3 terminal and chassis.

4. If these voltages differ from the battery voltage, the wiring
harness or main switch is faulty.

Connector 4 terminal - chassis Approx.
Voltage battery
Erom Main Switch AC Terminad Connector 3 terminal - chassis valtage
—
@ ug s W NOTE
24| 2 ® When the timer relay is installed;
= ~ The timer relay shall be installed with a part of connector

From Battery down ward

Positive Terminal il . . C
osttive Termina If the timer relay is mounted up-side-down or inclined
sideways, water may intrude timer solenoid failure.

0321F276

2) Test of Timer Relay

1. Remove the timer relay from the tractor.

2. Connect jumper leads across the battery positive terminal
and the timer relay 3 terminal, and across the battery
positive terminal and the timer relay 4 terminal.

3. Connect jumper leads across the battery negative terminal
and the timer relay 2 terminal, and across the battery
negative terminal and the bulb terminal.

4. Connect jumper lead across the timer relay 1 terminal and
the bulb terminal.

5. The bulb lights up when disconnecting a jumper lead from
the 3 terminal and goes off 6 to 13 seconds late, the timer
relay is proper.

g\x

0321P314 T

. {1} Timer Relay (3) Battery
i (2) Bulb
1i3 |
1K :
@ T
{12V} ']_
0321F277
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Fuel Cut Off Salenoid

1) Lead Terminal Voltage

1. Disconnect the lead from the fuel cut off solenoid after
turning the main switch off.

2, Start the engine,

3. Measure the voltage with a voltmeter across the lead
terminal of wire hamess and the chassis (or solenoid terminal
© ) just when the main switch is turned off.

4. If correct, O voltage is indicated after the battery voltage is
indicated for about 10 seconds.

5. If the battery voltage is not indicated for seconds, check the
wiring harness, the main switch the timer relay, the

. regulator, a fuse and the alternator.
7 T 1 6. Connect the lead terminal to solenoid terminal by lead wire
S and recheck the fuel cut off solenocid operation. And recheck
j the its operation after starting the engine.
= \ Across lead terminal and chassis Approx. battery
B cross 1ea Tminar an a .
m::{j——@(/{;\\f—‘ - Valtage when main switch turned off valtage
\:-‘_)_1_

To Timer Relay

0310F165

2) Fuel Cut Off Solenocid Test

1. Disconnect the lead from the fuel cut off solenoid after
turning the main switch off.

2. Connect jumper leads from the battery positive terminal to
the fuel cut off solenoid lead terminal, and from the battery
negative terminal to the fuel cut off solenoid body.

3. i the solenoid plunger is not attracted, the fuel cut off
solenoid is faulty.

3) Fuel Cut Off Solenoid Resistance

1. Disconnect the lead from the fuel cut off solenoid.

2. Measure the resistance between the fuel cut off solenoid
{ead terminal and the chassis.

Between the fuel cut off lead

Resistance terminal and the chassis

Approx. 108
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[4] CHARGING SYSTEM

CHECKING

Battery Positive Card

Battery Charging Current

1. After starting the engine, disconnect the battery positive
cord (+), and connect an ammeter and voltmeter. Then
switch on all electrical loads {such as headlights) and measure
the charging current.

M NOTE

® Connect an ammeter only after starting the engine.

® When the electrical loads is considerably tow or the battery
is fully charged, the specified reading may not be gbtained.

C022F017
Current 14to 15A
Factory spec. Voltage 14 t0 15V
Dynamo speed 5200 r.p.m
Dynamo No-load Voltage
1. Disconnect the lead wires from the dynamo.
2. Start the engine, and check the generating voltage of the
dynamo.
Voltage More than AC 20V
Factory spec.
Dynamo speed 5200 r.p.m
C022F028
Continuity across Regulator’s Terminals
O ® @ 1. Remove the regulator coupler.
2. Check with a tester whether the regulator is in optimum
condition or not.
¥ L
— |J_:
M Check Table
[ [} I )
M NOTE
é N ¢ Type to usge 3 high-registance tester as far as possible.
® @ @ ® The judgement should be as below table. "ON" if the
0076F022 indicator moves, otherwise “OFF"
(1) Blue (Q) Yetlow Tester +
{(Z) Blue (%) Glretin f;rmmal Card colours
(3) Red (6) Blac st Blue | Blue | Red | Yellow | Green | Black
Blue QFF OM OFF OFF OFF
Blue aFF ON OFF OFF OFF
Cord Red OFF OFF OFF OFF OFF
colours
Yeliow ON oN ON OFF oN
Green OFF OFF OFF OfF \\ OFF
Black OFF OFF OFF OFF OFF
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[4] CHARGING SYSTEM (Alternator type for Canada)
CHECKING

Alternator

1) Connector Voltage

1. Disconnect the alternator lead and 2P connector from the
alternator after turning the main switch off.

2. Measure the voltage across the lead (Red) and the chassis.

3. Turn the main switch to ON position and measure the
vgltage across the 2P connector 2 terminal (RY) and the
chassis.

4. If the battery voltage is not indicated, check the main switch
or wiring harness.

‘ Voltage I Across connector terminal and chassis | Battery voltage

{Continued to page $.9-30)

DISASSEMBLING AND ASSEMBLING
- ' | &= Pulley

1. Secure the hexagonal end of the pulley shaft with a double-
ended ratcher wrench as shown in the photo, loosen the nut
with a socket wrench and remove it.

C095F153

Rear End Cover

1. Unscrew three rear end cover screws and the terminal “B”
nut and remove the rear end ¢over.

8rush Holder

1. Unscrew two screws holding the brush holder and remove
the brush holder.

C035P155
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C095P157

0109P305

0087F085

iC Regulator

1. Unscrew three screws holding the IC regulator {1) and
remove it

{1) IC Regulator

Rectifier
1. Remove four screws holding the rectifier (1) and the stator
lead wires.

{1} Rectifier

Rear End Frame

1. Remove two nuts and two screws holding the drive end
frame and the rear end frame.
2. Remove the rear end frame.

Rotor
1. Press out the rotor (2} from drive end frame (4).
B IMPORTANT

® Take special care not to drop the rotor and damage the slip
ring or fan, etc.

{1) Press {3) Block
{2] Rotor {ay Drive End Frame

Retainer Plate

1. Remove the screws holding the retainer plate and remove
the retainer plate.
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5.9 ELECTRICAL SYSTEM

0087F036

00B7FOB7

SERVICING

0087F0N

w et "'
ﬁnamrm;r'-._. -

0109F317

Bearing on the Drive End Side

1. Press out the bearing from drive end frame (4) using with
press (1) and jig {2).

{1} Press {2) Block
{2} Jig {(4) Drive End Frame

Bearing at the Slip Ring Side

1. Lightly secure the rotor (1} with a vise (2) to prevent damage
and remove the bearing using with pulier (4).

{1} Rotor {3) Bearing
{2} Vise {4} Puller
Bearing

1. Check the bearing for smooth rotation.
2. If it does not rotate smoothly, replace it.

Stator

1. Measure the resistance with an ochmmeter across each lead
of the stator coil.

2. If the measurement is not within factory specification,
replace jt.

3. Check the continuity across each stator coil lead and core
with an ohmmeter.

4. ¥ infinity is not indicated, replace it.

Resistance I Factory spec. Less than 1.0 ahm J
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00B7F092

0087F093

0087F034

CO95F158.

0109F323

Rotor

1. Measure the resistance across the slip rings.

2. If the resistance is not the factory specification, replace it.

3. Check the continuity across the slip ring and core with a an
ohmmeter,

4. If infinity is not indicated, replace it.

' Resistance Factory spec. l 2.9 ohm

Slip Ring

1. Check the slip ring for score.

2. if scored, correct with an sand paper or on a lathe.

3. Measure the outside diameter of slip ring with a vernier
caliper.

4. if the measurement exceeds the allowable limit, replace it.

Factory spec. 345;' mm
Slipring O.D,
P 14.0 mm
Allowable limit 0.55 in.
Brush Wear

1. Measure the length of brush with a vernier caliper.

2. |f the measurement is shorter than allowable limit, replace it.
3. Make sure that the brush moves smoothly.

4. If the brush is defective, replace it.

Factory spec. 3038 mm
Brush length
Allowable limit oosam

Rectifier

1. Check the continuity across each diode of rectifier with an
analog chmmeter. Conduct the testin the (R x 1) setting.

2. The rectifier is normal if the diode in the rectifier conducts in
one direction and does not conduct in the reverse direction.

M IMPORTANT
¢ Do not use a 500 V megger for measuring because it will
destroy the rectifier.

8l NOTE

¢ Do not use an auto digital multimeter. Because it's very
hard to check the continulty of rectifier by using it.

IC Regulatolr

1. Check the continuity across the "B” terminal and the “F"
terminal of IC regulator with an analog ohmmeter. Conduct
thetestinthe (Rx 1) setting.

2. The IC regulater is normal if the IC regulator conducts in one
direction and does not conduct in the reverse direction.

M IMPORTANT
® Do not use a 500 V megger for measuring because it will
destroy the 1C regulator.

B NOTE

¢ Do not use an auto digital multimeter. Because it's very
hard to check the continuity of IC regulator by using it.
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[5] LIGHTING SYSTEM
CHECKING

Combination Switch

1. Remove the panel board, and disconnect the combination
switch connectors after turning the main switch off. Perform
the following checkings 1} to 7).

C094P146

1) Connector Voltage
If;ﬂ 1. Disconnect the connector from the combination switch after
i - j‘ [ turning the main switch off.
- o 2. Turn the main switch on, and measure the voltage with a
e — voltmeter across the connector B terminal and the chassis.
5. 3. if the voltage differs from the battery volitage, the wiring
T . harness or main switch is faulty.
From Main Switch
AC Terminal -
I Voltage B, - Chassis Approx. battery voitage
0321F291 = {1} Combination Switch
2} Headlight Switch Continuity When Setting Switch Knob at
OFF Position
L., '—JE j 1. Disconnect the connector from the combination switch after
B, N X turning the main switch off.
(it O § 2. Set the light switch knob to the OFF position.
\F TR o @) 3. Measure the resistances with an ohmmeter across the By
L R 2R () terminal and 1 terminal, across the By terminal and 2
: terminal, and across the By terminal and the T terminal.
4. Itinfinity is not indicated, the combination switch is faulty.
031F292 By-1
Resistance
(switch knob at OFF B,-2 Infinity
position)
B, -T
3) Headlight Switch Continuity When Setting Switch Knob at
Low-Beam Position
1. Measure the resistance with an ochmmeter across the B1
terminal and 2 terminal, and across the B1 terminal and T
terminal.
C@ 2.1 0 ohm is not indicated, the combination switch is faulty.
By-2
Resistance 0oh
(Switch knob at Low- BT onm
Beam position) —
0354F 162 B1'-1 “'Ifmlty
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4) Headlight Switch Continuity When $Setting Switch Knob at
High-Beam Position
1. Measure the resistance with an ohmmeter across the By

i

= terminal and 1 terminal, and across the By terminal and T
| terminal.
- G_D C@ 2. If Dohm is not indicated, the combination switch is faulty.
B‘k
= " By-1
esistance
{switch knob at High- B, -T 0 ohm
Beam position} —
0354F163 By-2 infinity

5) Hazard Switch Continuity When Setting Switch Knob at OFF
Position

1. Disconnect the connector from the combination switch after
turning the main switch off.

2. Set the hazard switch knob to the OFF position.

3. Measure the resistances with an ohmmeter across the B;
terminal and L terminal, and across By terminal and R
terminal.

4. If infinity is not indicated, the combination switch is faulty.

0321F295 Resistance B;-L
{Switch knob at OFF Infinity
position) B,-R

6) Hazard Switch Continuity When Setting Switch Knob at L
Position

1. Set the hazard switch knob to the L position.

2. Measure the resistance with an ohmmeter across the B;
terminal and L terminal.

3. If 0 ghm is not indicated, the combination switch is faulty.

Resistance B;-L 0 olim
{Switch knob at L _
position) B,-R Infinity

0354F164

7) Hazard Switch Continuity When Setting Switch Knob at R
Paosition

1. Set the hazard switch knob to the R position.

2. Measure the resistance with an ohmmeter across the B;
terminai and R terminal.

3. 11 0 ohm is not indicated, the cambination switch is faulty.

Resistance B,-R 0 ohm
{Switch knob atR -
position} B,-L Infinity

0354F165
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0329P159

Hazard Unit

1) Connector Voltage

1. Disconnect the connector from the hazard unit after turning
the main switch off.

2. Turn the main switch on, and measure the voltage with a
voltmeter across the connector B terminal and E terminal.

3. i the voltage differs from the battery voitage, the main
switch, fuse or wiring harness is faulty.

Voltage B-E Approx. battery voltage

From Main Switch B Terminal

0321F298

{1} Hazard Unit
..... " —— (2) Bat‘tery('lZV)
{3) Bulb{(25W)

Si—
| ®
[l ]

@
@
0321F299

kN

03219325 °

2} Hazard Unit Test

1. Remove the hazard unit from the tractor.

2. Connect jumper leads from the B3 terminal to the bulb, and
from the bulb to the battery negative terminal.

3. Connect jumper lead from the B terminal to the battery
positive terminal,

4. Connect jumper lead from the E terminal to the battery
negative terminal.

5. If the bulb does not flicker, the hazard unitis faulty.
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[6] EASY CHECKER
CHECKING
i . Easy Checker

1. After rernoving the panel board from tractor, disconnect two
connectors from it.

2. Turn the main switch on.

3. Measure the voltage with a voltmeter across the B connector
terminal (3) (Red-Yellow} and the earth terminal (1) (Black.
And also, measure it across the A connector terminal (9)
{Red-Yellow) and the earth terminal (10) or (12} (Black).

4. 1If the voltage differs from the battery voltage, the wiring
harness, fuses and main switch should be checked.

I Combination meter | (A) EasyChecker (8) Combination Meter

|N\D

0354F166

Charging Circuit {Panel Board and Wiring Harness)

1. Remove the panel board from tractor.

— 2. Disconnect the 6-P connector from the regulator after
turning the main switch off.

N 3. Turn the main switch on and connect a jumper lead from the
LeY; ?

|
2'
=
=
|

wiring harness connector terminail (Green) to the chassis.
4. If the charge lamp does not light, the panel board circuit,
regulator, wiring harness, or fuse is fault.

E

Frem Charge Lamps

{1) Reguiator

0334Fi67
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5.9 ELECTRICAL SYSTEM

BHRIFORT

0321F308

From il
Pressure Lamp

't

i

0321F309

20835032

Engine Oil Pressure Switch

1) Panel Board and Wiring Harness

1. Disconnect the lead from the engine oil pressure switch after
turning the main switch off.

2. Turn the main switch on and connect a jumper lead from the
lead terminal to the chassis.

3. If the engine oil pressure indicator lamp does not light, the
panel board circuit or the wiring harness is faulty.

{1} Engine Qil Pressure Switch

2) Switch Continuity

1. Measure the resistance with an ohmmeter across the switch
terminal and the chassis.

2. 1f 0 ohm is not indicated in the normal state, the switch is
faulty.

3. If infinity is not indicated at pressure over 4.9 kPa (0.5
kgfem2, 7 psi), the switch is faulty.

Resistance In normal state 0 ohm

{(Switch terminal -

Chassis) At pressure over approx. -
4.9kPa (0.5 kgiicm?, 7 psi) Infinity

Glow Plug

1. Disconnect the lead from the glow plug (1).

2. Connect the tester positive cabie to the glow plug lead and
negative one to the chassis.

3. Measure its voltage with a voltmeter, after turning the main
switch to the preheating or starting position.

4, If its voltage is not approximately the battery one, check the
main switch or wiring harness.

(1) Glow Piug
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Monitor Lamp (for Charge, Engine Oil Pressure and Glow)

1. After removing the panel board from tractor, remove the
lower plate behind the panel.

2. Remove thelamp (1).

3. Measure the lamp resistance.

4. If itis infinity, replace the lamp with new.

| Lamp spec. | 12V,34W
0354F 168 Pilot, llumination Lamp
{1) Glow, Engine Oil Pressure, Charge Lamg {from left) 1. Remove the upper plate behind the panel.
{2) PilptLamp 2. Remove the Lamp {2), (3).
(3} lllumination Lamp 3. Measure the lamp resistance.

4. H itis infinity, replace the lamp.

Lamp spec. | 12V,34W

[7] GAUGE
CHECKING

e Fuel Level Sensor

1) Lead Terminal Voltage

1. Disconnect the connector from the fuel gauge unit after
turning the main switch off,

2. Turn the main switch on and measure the voltage with a
voltmeter across the connector terminal and the chassis.

3. if the voltage differs from the battery voltage, the wiring
harness is faulty.

| Voltage Lead terminal - Chassis | Approx. battery voltage

BETEFRFES N

2) Sensor Continuity

Uppermost Position T 1. Remove the fuel level sensor from the fuel tank.
2 T Ty 2. Measure the resistance with an ohmmeter across the senser
T ".;_. terminal and its body.
\ 3. If the reference values are not indicated, the sensor is faulty.
float at upper-
Resistance Reference maost position 1to5 ohms
{Sensor terminal - value
its body) Float at lower- 103 to 107 ohms

most position

Lowermost Position

0210P180 |
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Coolant Temperature Sensor

1) Lead Terminal Voltage

1. Disconnect the lead from the coolant temperature sensor
after turning the main switch off.

2. Turn the main switch on and measure the voltage with a
valtmeter across the lead terminal and the chassis.

3. if the voltage differs from the battery voltage, the wiring
harness, fuse or ¢coolant temperature gauge is faulty.

From Temperature Gauge

Yoltage Lead terminal — Chassis Approx. battery voltage
0321F314 | 8 ina pp y g

2) Sensor Continuity

1. Measure the resistances with an ohmmeter acrass the sensor
terminal and the chassis.

2. If the reference value is not indicated, the sensor is faulty.

Resistance Approx. 12.2 ohms at 130°C {266°F}
{Sensor terminal Reference Approx. 23.6chms  at 105°C {221°F)
S ehassic value Approx.51.9chms  atB0°C  {176°F)

Approx. 153.9 ohms  at50°C  {122°F}

{t} Coolant Temperature Sensor
0321F315

Fuel Gauge, Coolant Temperature Gauge

0354F168 .
{1} GND{B] (5) Right Pilot [RwW] {10} Charge (-)|B] {18) Coolant Temp. Gauge
{2) Fuef Gauge [YG] {6) Left Pilot (Gw] {11} Charge{~+)[B] Setting Nuts
(3) 6N [BY] {7) Wumination | Y] {12} Glow (-}[B] {15) Fuel Gauge Setting Nuts
{4) Coolant Temperature {8} Engine Qil Pressure (-} |LR] (13} Glow (+}|3BR] {16} Earth Screw

Gauge [WY] {9) Engine O Pressure { + } [RY]
1. Remove the panel board from the tractor.

. . Fuel Gauge

2. Measure the resistances with an ohmmeter across

the FU terminal {(2) and GND (1) terminal. Resistance E;-‘f[fé?“‘e FU ~GND Approx. 1250
3. If the reference values are not indicated, the fuel

gauge is faulty.
4. Measure the resistances with an ohmmeter across

the TU (4) terminal and IGN {3} terminal. Resistance E:I’féence TU-IG Approx. 558
5. If the reference values are not indicated, the

coolant temperature gauge is faulty.

Coolant Temperature Gauge
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{Continued from page $.9-22-1)

2) No-Load Test

U B WM —

4]

. Disconnect the connector (2) from the alternator.

. Connect the leads with the terminals as shown in the figures.

. Start the engine and setits speed approx. 2250 rpm.

. Disconnect the battery © cord from the battery (5).

. Measure the voltage across the alternator B terminal and the

chassis,

. If the measurement is less than the factory specification,

dissassemble the alternator and check the IC regulator.

Voltage Factory spec. 14.2to 14.8 V (at 25°C)

BO22F044
{1) Alternator {3) Bulb
{2) Alternator 2P {4} Main Switch
Connector {5) Battery
{6) Load

IG{RY} B(R)

{Reference)

Once the engine has started, the alternator temperature
rises quickly up to an ambient temperature of 70~90°C. As
the temperature goes higher than 50°C , the alternator
voltage slowly drops; at higher than 100°C, it drops by about
1V,

3) Output Current

1.
2.

3.

Light up the headlight and work light,

Set the engine speed at approx. 2250 rpm, and measure the
output current.

If the measurement is less than the factory specification, the
alternator is defective.

Output current Factory spec. More than 43 A

BO22F045
{1} Alternator {3} Bulb
{2} Alternator2P {4) Main S$witch
Connector {S) Battery
{6} Load
BOZ2F04AG

. Run the engine at idling speed (low rpm) to see if the

ammeter reads a negative (-) value (discharge). Then
increase the engine rpm to make sure the ammeter reads a
positive ( +) value (charge).

(Reference)
® Pulley revolution
Engine
Rated ,

Pulley revolution | 2¢°0PM Idling speed
B1550-81750 | 920~1100

(1) (rpm) 2600 2250
B2150 950~1050
B1550-81750 | 2040~2440

M AT 5780 5000

P ' 82150 2110~2330

{3) Cooling Fan Puiley
{4) Alternator Puiley

{1) Crankshaft Pulley
{2) Tension Puligy
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TO THE READER

In this section, the altered points of New HYDROSTATIC TRANSMISSION from
the previous HST are explained separately in two items, “Mechanism” and
"Servicing”.

The serial number of tractors, new HST has been affected, is as follows.

B15S0HST (2WD) above 20001
B1SSOHST (4WD} above 60001
B1750HST (2WD) above 20001
Bi750HST (4WD} above 60001

As for the items which are not expiained in this section, refer to Workshop
Manual for B1550-B1550HST-B1750-B1750H5T-B2150-B2150HST.

All information, illustrations and specifications contained in this manual are
based on the latest production information availabie at the time of publication.

The right is reserved to make changes in all information at any time without
notice

July ‘89

(C) KUBOTA Corporation 1993

H3av3IH3IHL QL
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E] TRANSMISSION

[1] TRAVELING SYSTEM WNOTE
® Tractor serial number B1550HST-E  above 20001

{2) Hydrostatic Transmission B1550H5T-D above 60001
B1750HST-E above 20001
B1750HST-D above 60001

B B1550HST-B1750HST

1. Structure

BO93PO02 I BN93PN03 I

{1) Charge Relief Valve {3} Trunnionshaft ) Variahle Displarement {9} Case
{2} Check and High Pressure {4) Port 8lock Piston Pump {10} Fixed Disptacement Piston
Relief Valve {5) Neutral Valve {7} Charge Pump Motor
{B) InputShaft {11) CutputShafr

Hydrostatic transmission is composed of a variable
displacement piston pump, fixed displacement piston
motor, charge pump and valve system.

B022F001
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b
IM—_
7 L~

-~

BO93FO06
{1} Qil Outiet {8} Ball Bearing {16} Variabte Swashplate {22} Oil Seal
{2) Thrust Plate t9) Case {17} Piston {23) Case Relief Valve .
{3) P3Port {10) Ball Bearing {18} Cylinde=: Block (28} Fived Displacement Piston
{28) Trochpid Rotor Assembly {11} Fixed Swashplate {19} Port Rlock Maotor
{5) Charge Pump Case {12) Piston (20} valye Plate {25} OilSeal
(6} Input Shaft {13} Cylinder Block {21} variable Displacement {26) Qutput Shaft
(7} OilSeal {14} Drain Plug Piston Pump
(15} Valve Plate

BM.3-2



B1550-81750.82150 B1550HST-B1750HST-B2180H5T W3IM, 10221 M.3 TRANSMISSION

3
3
i
BOS3FO0O7
1) Check and High Pressure {4y Outputshafr {8) Charge Relief valve {11) Input Shaft
Ralief Valve (Forward) {5} Neutral valve (Forward) (9) Cherk and Higli Fressure {12} Case Relief Valve
{2) Pump Kidney Port A {6} P1Port Relief valva {(Reverse) {13) Motor Kidney Part [
(1) MotorKidney PortC {(7) P2 Port {10} PumpKidney Port B {14) Neutral Valve (Reverse}

BM.3-3
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2. Pump and Motor

Connecting Line

Piston

Pump

Motor

Swashplate Cylinder

0303F004

Piston

Swashplate

Pump and motor cylinder, each containing pistons,
are connected by lines. Cylinders and lines are filled
with oil. Pistons ride against swashplates located in
pump and motor.

In the pump, as the cylinger rotates, pistons move
across the sloping face of swashplate and slide in or
out of their cylinder bores.

Snap Ring Trunnion Shaft Cover 1

Variable [ = =, O-ring
Swashpalte )
Trunniong of
Variable Swashplate
Piston

Input Shaft

)

— - - Trunnion of f
i Variable Swashpaite

Thrust Ftate \
Trunnion $haft Cover 2

BO22F026

The oil, forced out by the pump pistons, causes the
motor pistons to slide out of their cylinder hores. In
the motor, sliding out of the cylinder and moving
across the stoping face of swashplate, the pistons
rotate the cylinder.

3. Variable Swashplate

This pump is variable disptacement one. The angle
of its swashplate can be varied so that the volume
and pressure of oif pumped by the pistons can be
changed or the direction of ail flow can be reversed.
The swashplate is moved around the trunnion shaft
with the neutral holder, by stepping on the speed
control pedal linked to the neutrai holder.
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M.3 TRANSMISSION

4. Oil Ftow and Valves

Gil Filter Cartridge

|
I

Check and High M 2 Chetk and High
Fressure Relief

vahve (Reverse)

[} Pistons Frassure Reiief vahe
& ps (Forward)
| fka ;  Variable Displacement
.\'; 7 Pump
] -k : Cylidner Black
Wain Hydraulic
] l Pump
¥ (21 #imin
55,5 GPM
B |45 imp GEm
Input Shaty .
Implement l  Power Steering
[E Charge Pump/' T .
: ) variabts '
168min i - Swashplate |
4.2 U8, GAM U5 GFM E .
3.5img. GPM 11mp. GPAT
Fred o
Swashplate H
. T
|
) 4 | Cylinder Rlock
\':_ -— Pigteons  Fised Dsplacement Motor L
Meutral
\?Nu |
. . [Reverse
Oil Strainer =] Transmistion Case
Heytral
Valwe
3 {Forward)
Hydraylic - X
Convral valve — High Pressure Dil
Hydluuh( Liow Frassura Oil
Cylilnder et
¥ Case Prassure O
Freq Dil
Sugtion Qi
BOS3FGO8

P1: Port for checking high pressure {forward}
P2: Port for checking high pressure (reverse)
P3: Port for checking case pressure

The pump and motor are joined in a closed
hydraulic loop and most of oil circutates within the
main oil ¢ircuit. A littie oif lubricates and oozes out
from the clearance between the moving paris of the
case. Then oif in the main oil circuit of the
hydrostatic transmission needs to be supplied a want.
So all of oil fed from the main hydraulic pump flows
to the hydrostatic transmission for charging.

P4: Port for checking vacuum
P5: Port for checking case pressure

Only return oil from the hydraulic cylinder drops
te the transmission case.

The charge ¢il aids smooth operation of piston
pump and motor. The rest of the oil passes through
the charge relief valve into the case. Then the oil
passes to the main hydraulic pump through a cooler.

8M.3-5




M.3 TRANSMISSION B1550-B1750-B2150-B1550H5T-B1750H5T-B2150HST WSHM, 10221

B Charge Relief Valve

From Charge Pump

Ta Main Oil Circuit

00171F086 0U11FG87

While pumped and filtered oil flows into the main
oil circuit through the check valves, excessive oil
passes to the case through the charge refief valve.

Qiltemperature valve pperating pressure

392 to 588 kPa
50°C {122°F) {(4.0t06.0kgf/cm?, 57 0 85 ps)
more than case pressure

M Neutral Valve

Main OQil Circuit [Open}

Drain to Case
3 Neutral valve

BO93FO09

The neutral valves in the main oil circuit lines are Oit temperature valve operating pressure
open and pass the oil to the case when in neutral, Close | 245103 73 MPa |
and the oil pressure in their lines becomes low. And e S8 T (25t 38 kgfiom?, 356 to 530 psi)
when the oil pressure in the high pressure line (122°F) ETYT
increases to a specified pressure, the neutral valve OPe 1 (15 kgtiem?, 213 psi)
closes.

8M_3-6
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M.3 TRANSMISSION

BB Check and High Pressure Relief Valve

Main Qil Circuit

R
eliefVaive - . High Pressure
‘\<\_ - Relief Valve
Check Valve
From Oil Filter
0320F011 Cartridge

Charge
Relie
Valye
Y Check
Valve

/
High Pressure
Relief valve

The check and high pressure reiief valves monitor
the oil pressure in each line of the main oil circuit.

in neutrat, both valves are open and charging oil
enters into the main oll circuit through the valves.

At normal operation, the check valve in the high
pressure side is closed and it pushes and opens the
another one,

When excessively high pressure is built up in one
ling, the high pressure relief valve focated in this line
is open and the oil flows into another line.

Ml Case Relief valve

Gil temperature

Relief valve operating pirgssune

50°C
(122°F}

20 0to 250 Mpa
(245 to 255 kgf /cin?, 3485 Lo 3627 paiy

BO93FO10

The case relief valve monitors the oil pressure in
the hydrostatic transmission case. When the oil
pressure rises, it opens and flows the ofl directly to
the transmission case, so that the oil may not feak
against the sealings.

Oiltemperature Valve operating pressure
s0°C 98 to 294 kpa
{122°F} {1tod kgfiem?, 141043 psi)
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B1550-B1750-B2150-B1550H5T-B1750HST-B2150HST WSM, 10221

5. Operation

M Neutral
Rod Neutral Holder
Cylinger Black (Pump)
Valve Plate (Pump)
Pistons
Input Shaft Pump Kidney Port B
Variable Displacement
Piston Pump
_Main Qil Circuit
Trunnion Shaft
Variable Swashplate Qutput Shatt
Fixed Displacement
= biston Motor
Motor Kidney Port C
Fixed Swashplate Pistons Valve Plate {(Motor)
Cylinder Block {Motor)
| Low Pressure Qil
00117074

When the speed control pedal is in neutral, the
variable swashplate is at right angles to the pump
pistons and they only rotate with cylinder block
without reciprocating. Since the cil is not being

pumped te the motor, the cylinder block in the
motor is stationary and the output shaft does not
move,

LE]

Check sndHugh
Vilve [Raversy)

Mmin Hydrauba
Pump

1 21den

T5JS drta

A XL
Uit

— . »
e [ — Charge Fump
=A==

16dimin .
S o 3504 oo
3.5 Imp G T mp @M |

varinpie 1]
Smwmhplae

Fired
Swashplate

Hydraulic
Control Vdlve

NeuTeal

Walvg

L [

Hugtral Yalve
wd}

Ly Pemtpure O
{Forw

Cae Prevsare Od

Free Qil

draLdic
(")rnlmer LS

B093F008

(]

Suetion tal
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M.3 TRANSMISSION

B Forward
N
Rod eutral Holder
Cylinder Block (Pump}
- Valve Plate (Pump)
Pistons .
Pump Kidney PortB
Input Shaft Variable Displacement
Piston Pump
Trunnion Shatt ( Main Oil Circuit
; Pump Kidney Port A ‘
Variable Swashplate Motor Kidney Part D 1
L Output Shaft
Fixed Swashplate Fixed Dispiacement
Piston Motor
) Motor Kidney Port C
Pistons
Vaive Plate (Motor) Il High Pressure Oi
Cylinder Block (Motor) %] Low Pressure Qil
0011FO77

When the speed controi pedal is stepped on and in
forward, the variable swashplate is tilted as shown in
figure above.

As the pump cytinder block rotates with the input
shaft, oil is forced out of pump kidney port A at high
pressure. As pressure oil enters motor kidney port C,
the pistons, which align with port C, are pushed
against the swashplate and siide down the inclined
surface.

Then the output shaft rotates with the motor
cylinder block  This drives the machine forward and
the angle of pump swashplate determines the
output shalt speed.

As the motor cylinder block continues to ratate, ol
is forced out of motor kidney nort D at low pressure
and returns to the pump.

= Whann Hydrawdic
Pump

B [1! Hmin ] |
i 5505 GAn ]
A5 mp. GPM| |

Hydt gl
mﬂr; Nahe

[ J——

Lo Preuure Gu

Case Pressure Gil

Hyslrawlic
Cylilndur are.

BO93FO11

[ s
Suction O#
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B1550-B1750-B2150-B1550HST B1750HST-B2150HST WSM, 10221

il Reverse
N
Rod eutral Holder
Cylinder Block (Pump)
Valve Plate (Pump)
Input Shaft Pump Kidney Port B
Variable Displacement
Piston Pump
+ Main Qil Circuit
input Shatt
Pump Kidney Port & l
Variable Swashplate Motar Kidney Port D
o OCutput Shaft
Fixed Swashplate 28
Fixed Displacement
*= Piston Motor
Motor Kidney Port C
Pistons
Valve Plate {Motor) _
B tigh Pressure Ol
Cylinder Block (Motor) Low Pressure Qil
0011FOBO

When the speed control pedal is stepped on and in
reverse, the variable swashplate is tilted as shown in
figure above.

As the pump cylinder block rotates with the input
shaft, oil is forced out of pump kidney port B at high
pressure. As pressure oil enters motor kidney port D,
the pistons, which align with port D, are pushed
against the swashplate and slide down the inclined
surface.

Then the output shaft rotates with the motor
cylinder block. This drives the machine rearward and
the angle of pump swashplate determines the
output shakt speed.

As the motor eyiinder block continues to rotate, ol
is forced out of motor kidney port € at low pressure
and returns to the pump.

BO93F012

[ a—
: I [l [}
. ) y i Eheck and High
0 Hivas Cartridnr Chaege Rminhuatve [ | frstems ek i raive Fresirs Aeiiet
: " i ik i
" / s
Wariable Diplcement
) m ] AP
= _ y Clinzer Block
Molgint Hydraulic [
I b
21 gimin g
Espusarm | F @
A5 mp- GPW H
. *
1 owt snan
hplament n
=~ " i " Case Wtint vahee
iz |  Chawge Pump
Alaek Typa : ]
1 7 A
"/ varinbie |- P
Bwwhpiste ] ST
168N g
TS e / i /' .
3% img. GPM — g 1 / B P H
Sainpizte | : Bt —
! Cliclagr BLosk A
Pung Fﬂd\ [Haplaesment Mator
N
Meutral
Valvg
Ravira) ﬁ High Progise Onl
Neutral Valwe -
troruned) Low Pressurg Oil
Hydraulit -“ Custy Pratigre O6l
Contral Yahv ——
] B Free nl
Hydraadle
Cplintrer v Sucton Oir
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M.3 TRANSIMISSION

6. Control Linkage

0354F033

{4) Speed Set Device
{5} Damper

{1} Meutral Holder
{2) Speed Control Rod
{3) Rod Guide

The speed control pedal and the trunnion shaft {9)
of variable swashplate are linked with the rod guide
(3}, the speed control rod {2} and the neutral holder
(1). As the front footrest of the pedal is depressed,
the swashplate rotates and forward travelling speed
increases. Depressing the rear footrest increases
reverse speed.

The roller {8} on the neutral holder arm {7) hanged
with spring seats the detent of the neutral holder (1}
so that the neutral holder returns to neutral.

(6) Speed Control Pedal Shaft
{7) Neutral Holder Arm

(8] Roller
{3} Trunrion Shaft

Then, the swashplate is returned to neutral with
the neutral holder, when the pedal is released. The
damper {8) connected to the rod guide (3} restricts
the movement of the linkage to prevent abrupt
operation or reversing

The speed set device (4) linked to the rod guide (3}
enables the linkage not to return to neutral and te
keep a certain forward speed while the speed control
pedal (6) is released.

BM.3-11
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5.3 TRANSMISSION

EE] TRANSMISSION

M NOTE

® Tractor serial number B1550HST-E  above 20001
B1550HST-D above 60001
B1750HST-E above 20001
B1750HST-D above 60001

SERVICING SPECIFICATIONS

{Oil temperature
at 50°C, 122°F)

item Factory Specification Allowable Limit
Speed Set Lever Force 294t0343N
{5ee page B5.3-3) 3.0to 3.5 kgf _
6.6 to 7.7 Ibs.
Check and High Pressure | Setting Pressure 24.0t0 25.0 Mpa
Relief Valve [Relief Valve] 245 to 255 kgf/cm?
3485 to 3627 psi —_—

(Qil temperature
at 50°C, 122°F)

Spring Length (free) 124 mm —_—
{short) 0.488in.
{Relief Valve] load 41.84 N, 10.5 mm —_—
£27kgf,9.411bs  0.413in.
Spring Length (free) 18.2mm _
{long) 0.7217in.
[Check Valve) load 3.42 N, 14.5mm —_—
0.35kgf, 0.77 Ibs 0.571in.
Case Relief Valve Setting Pressure 98 to 294 kPa
1to 3 kgf/em?
14to 43 psi _—
(Qil temperature
at 50°C, 122°F)
Case Relief Valve Spring Spring Length {free) 23.0mm _
0.906in.
load 29.4 N, 15.0 mm _
3.0kgf, 6.61lbs 0.591in.
Charge Relief Valve Setting Pressure 392 to 558 kPa
4.0t0 6.0 kaf f/em2
57 to 85 psi
more than case -
pressure

Piston to Bore Clearance 0.02mm 0.04 mm
0.0008 in. 0.0016in.
Slipper Thickness 3.00 mm 2.80mm
0.118in. 0.114in.

BS.3-1



S.3 TRANSMISSION

SERVICING SPECIFICATIONS (Continued)

{tem

B1550-B1750-B2150-B155QH5T-B1750HST-B2150HST WSM, 10221

Factory Specification Allowable Limit

Vacuum Setting Pressure 120 mmHg

(Oil temperature
at 25°C, 77°F)

60 mmHg
(Oil temperature
at50°C, 122°F)

35 mmHg
(Ol temperature
at80°C, 176°F)

220 mmHg
{Qit temperature
at 80°C, 176°F)

Neutral Valve Setting Pressure Close 2.45t03.73 Mpa

[25 1o 38 kaflcmi, 356
to 540 psi}

1.47 Mpa

[15 kgffem?, 213 psi]
(Oil temperature

at 50C°, 122°F)

Open

Spring Length (free) 18.4 mm o
0.7244 in.
foad 43.2 N, 13.9mm —_—
4.4 kgf, 9.7 Ibs 0.5472in.
TIGHTENING TORQUES
ltem N-m kgf-m ft-lbs
Neutral Adjuster 18.6t032.3 1.9to33 13710239
Charge Pump 23.5t027.5 241028 17.4 to 20.3
Motor Swashplate 15.7t0 206 16t02.1 12t0 15
Port-block 48.1t055.9 49t05.7 35.4t041.2
High Relief Valve Seat 23.5t029.4 241030 17.4t021.7
High Relief Valve Cap Mut 58.8t068.6 6.0t07.0 43.4t050.6
Neutral Valve 53.9t063.7 55t06.5 33 8t047.0
Plug (Drain) 490 to 58.8 5.0te 6.0 36.21043.4
Plug {P1, P2) 196t0245 20t025 14510 18.1
Plug (P1, P2) PT 3/8 2941039.2 3.0tad.0 21.71028.9
Plug Seat {P1, P2} 42.0t058.8 5.0to 60 36.2t043.4
Plug (P3, P4, P5) 88to10.8 0.%ta 1 65180
HST Case to Transmission Case 48.1t0 55.9 491057 354tod1.2
Mid PTO Case Bearing Holder 13.7t0 19.6 141020 10.1to 14.5
Case Cover to Case
Mid PTO Case to Transmission Case 48 110559 49t05.7 354t041.2
Rear Cover Mounting Screw 39.2to b4.7 401t06.6 289to 47.7
PTO Shaft Screw 18.6t032.4 19to3.3 13.71023.9

BS.3-2
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Bl NOTE

¢ Tractor serial number B1550H5T-E above 20001
B1550HST-D} above 60001
B1750HST-E above 20001
B1750HST-D above 60001

CHECKING, DISASSEMBLING AND SERVICING
[1} SPEED SET DEVICE (B1550HST-B1750HST)

DISASSEMBLING AND ASSEMBLING
i e ' Speed Set Lever

1. Measure the force to move the speed set lever (A) forward at
its top (grip).

2. 1f the force is not within the factory specification, turn the
nut (1) to adjust.

Force to move the

jever Factory sper

(When reassembling)

53?97-‘333‘ i e After installing the spring (3), align the head of nut (2) with
) the punched mark (4).
{1) Mot {3} Spring
(2) Nut (1Y Punched Mark
0319p238 Sl
A, o Setting Length of Lower Rod

1. Measure the length “B”.
i 2. If the measurement is not within the factory specifications,
adjust with the yoke (3} of the lower rod {2).

0350F033

Setting tength of 178 mmm
#ower?od ’ Factory spec 7.0110n
{1} Speed Set Lever {3} Yoke
(2] Lower Rod (4) Sering

B5.3-3




5.3 TRANSMISSION Bi550-B1750-B2150.-81550HST-B1750HST-B2150HST WSM, 10221

[2] HYDROSTATIC TRANSMISSION (B1550HST-B1750HST)
CHECKING AND ADIJUSTING

Reverse Speed

1. Lift the rear of the tractor so that the rear wheels are off the
ground.

2. Set the engine speed at 2600 rpm and depress the
differential lock pedal,

3. If the rear wheels do not turn within the tactory
specifications, loosen the lock nut (1) and adjust the bolt {2)

127t 137 rpm
Rear whee| rpm Factory sper, (Engine at 2600 pny
0319P239 ¢ {1} Lock Nut {2) Bolt
Neutral

1. Lift the rear of the tractor so that the rear wheels are oft the
ground and run the engine at low idling and drive only rear
wheels.

2. Depress the one end of speed control pedal and release, and
do the same at the other end.

3. If the rear wheels do not stop turning, adjust as following
procedure.

P - W NOTE
03199239 . E : GitgFies . . ® Loosen the screw and be sure to place the neutral adjuster
with its longer groove upward.

Adjusting Neutral

1. Rotate the neutral adjuster counterclockwise so that the rear
wheels turn forward.
2. Thenrotate it cdlockwise until wheels stop completely.
3. Put a mark on the clutch housing aligning the groove on
neutral adjuster.
. Rotate the neutral adjuster clockwise so that the rear wheels
turn reverse.
5. Then rotate it counterclockwise until wheeis stop
; completely.
0011F108 6. Put a mark on the clutch housing aligning the groove on
By neutral adjuster.
7. Hold the neutral adjuster so that its groove is at the middle
of the marks and tighten the screw.

M NOTE

e When the wheets tend to turn forward, rotate the neutral
adjuster clackwisa.

e When the wheels tend to turn reverse, rotate the neutral

adjuster counterclockwise.

)

)

3! 19t0 32 N-m

ﬂ Tightening torgue Neutral adjuster to case 19103 Bfkl_c{:-m
131024 f1-

02197241 ° ’
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5.3 TRANSMISSION

0319P239

Oil Pressure in Hydrostatic Transmission

brake.

instructed.

{1} SubCover

1. Ciean and clear the work area,. and fully engage the parking

2. Remove the knob screws (2) and sub cover {1).
3. Measure the following oil pressures using Hydrostatic
Transmission Testing Kit (Code No. 07916-52040) as

{2) Knob Screw

BO22F002

(1)
2

3
®

(%)
(6)

Pressure Gauge (07916-51301}
Pressure Gauge

(High Pressure}07916-50322)
Threaded Joint in Relief Valve
Presure Tester {07916-50401)
Cable (07916-51331)

Thread Joint (07916-50341)
Gasket(04714-00200)

(N
(8
(9)
(10)
(n
(12)
(12}

Connector 1(07916-60811)
Connector 2 (07916-60821)

High Pressure (Reverse), P2 port
High Pressure {(Forward), P1 port
T1 port

Vacuum Gauge (07916-51331)
Treaded joint in Relief Valve
Pressure Tester {07916-50401)

BS.3-5

Cable {¢7916-50331}

Thread Joint {07916-50341}
Gasket{047134-00200)

Long Connector {07916-60831)
Vacuum, P4 part

Charge Pressure, P3 port

Case Pressure, P5 port

Long Connector {07916-60831)
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B1556-81750-B2150-61550H5T-B1750HST B2 150HST WSM, 10221

0314P243

High Relief Pressure

. Remove the M 10 hex socket head plug from P1 {6} or P2 {5)

port (P1 is for forward and P2 is for reverse).

. Install connector 2 (4) to P1 (forward) or P2 (reverse) pori.
. Assemnble conpector 1 (2} and threaded joint {3} with the

gasket between them.

. Install the assembled connector 1 (2) and threaded joint {3)

to connector 2 (4).

- Install the cable (1), threaded jointin relief valve set pressure

tester and high pressure gauge to threaded joint {3} in order.

. Run the engine at 2600 rpm.
. Place the high-iow shift lever in high.
. Depress the speed contro! pedal approx. 10 mm {0.29 in))

which rotates the trunnion shaft 0.087 rad {5.0°).

High relief pressure 24010 250 WFA
{Oittemperature Factory spec. 24510255 kybem?
at 50°C, 122°F) 3485 tn ABDT na

8 IMPORTANT
¢ Measure quickly so that the relief valve may not be in

operation more than 10 seconds.

Hl NOTE
® High pressure gauge is 30 MPa (300 kgficm2, 4260 psi) full

scale.

{when reassembling)
# Install the M 10 plug to the port with the gasket laying on its

seat.

196t 245N m
Ptug {P1, P2 port) 20talSkatm
14t0 18 fr ihe

Tightening torgue
¢ g ? A9 0t FR AN m
Plug seat {P1. P2 port) SNtoB0kglm

36.2t0 43 41t i

{1) Cable {4y Connector 2
{2) Connector | {3} P2Port
{3} Threaded Joint {R} P1Port

85.3-6
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Case Relief Pressure

1. Remove the PT.1/4 plug from P5 port (4), with care not to
allow any particle of sealing tape enter into the port.
2. Instalt the long connectar (3) to PS5 port with sealing tape on
its thread.
3. Install the threaded joint (2) to long connector with the
gasket between them
4. install the cabie (1), threaded joint in reliel valve set pressure
tester and low pressure gauge to threaded joint in order.
. Run the engine at 2600 rpm.
. Place the high-low shift lever in neutral

bRIGFIAE |

5
6
(1) Cable j (3} Long Connector 7. Release the speed control pedal to setin neutral.
(2) Threaded Joint (@} P5 Port 8. After measuring the case pressure, remove the eye joint from

T1 port and plug the port with PF 3/8 screw to measure the
case relief pressure.

Case relief pressure 98 to 294 kPa

{Oil temperature Factory spec. 1 to 3 kglicm?

at 50°C. 122°F) 141043 psi
W NOTE

® Low pressure gauge is 2 MPa {20 kgf/cm2, 284 psi} full scale.

{When reassembling}
8 Install the PT 1/4 plug to the P3 port with the sealing tape on

its thread.
88t0108BNm
Tightening torque Plug (P5 port) 0.9to 1.1 kgf-m
6.5t0 7.9 ft-lbs

Charge Pressure

1. Remove the PT 1/4 piug from P3 port (4), with care not to
allow any particie of sealing tape enter into the port.

2. Install the long connector (3} to P3 port with sealing tape on
its thread.

. Install the threaded joint (2) to long connector with the
gasket between them.

. Install the cable (1), and threaded joint in order.

. Run the engine at 2600 rpm.

. Place the high-low shift lever in neutrat

. Release the speed control pedal to setin neutrat.

|75

i

DITRPIAS

b N LT i

{1) Cable (3) Long Connector Charge pressure 392to 558 hPa
{2) Threaded Joint {a) P3Port {0il temperature Factary spec. 4040 6.0 kgficm:
at 50°C, 122°F) 57 to 85 psi
M NOTE

¢ Low pressure gauge is 2 MPa (20 kgf/em2, 284 psi) full scale.

(When reassembling)
& |nstall the PT 1/4 plug to the P3 port with the sealing tape on

its thread.
BEID I0RNwm
Tightening targue Plug {P3 port) ¢9to 1.1 kgt m
6.5tn 7.9 ftlbs
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Vacuum

1. Remove the PT 1/4 plug from P4 port (1), with care not to
allow any particie of sealing tape enter into the port.

2. Install the long connector (2) to P4 port with sealing tape on
its thread.

3. install the threaded joint (3) to long connector with the
gasket between them.

4. Install the cable (4}, threaded joint in relief valve set pressure
tester and vacuum gauge to threaded joint (3) in order.

5. Run the engine at 2600 rpm.

6. Place the high-low shift lever in neutrat.

7. Release the speed control pedatl to set in neutral,

0319P246 -
{1} PaPort {3) Threaded Joint

{2} Long Connector {4) Cabie 126 mm Hg (at25C. 77 0

Factory spec. B0mm Hg {at 30°C 122°F)

patuum 3SmmHy (st 30°C, 1767}

{Cil temperature)

Allowatle timit 220 mm Hg {at 8070 1767F)

H NOTE
® Vacuum gauge is 760 mm Hg (30 in. Hg) full scale.

{When reassembling)
e Install the PT 1/4 ptug to the P4 port with the sealing tape on
its thread.

88to1
Tightening torque Plug {P3 port) 09t 11 kgim
A5tn7f

DISASSEMBLING AND ASSEMBLING

Hydrostatic Transmission

1. Remove the propeter shaft (4) from the 1st shaft (3).

2. Remove the drive shaft (B) from the front wheel drive shaft
(2). (WD type only)

3. Loosen the hose clamp and remove the hose (5).

4. Remove the HST mounting screws, and remove the HST (1}.

{(When reassembling)

® After inserting the spring pin into the 1st shaft and drive
shaft, lock the spring pin with a wire.

& Be sure to replace the gasket with a new one.

03199231

{1y HST {4} Propefler Shatt 48.1t0 559N m
(2) FrontWheal Drive Shatt (5} Hose Tightening torque HST mounting screw 49t057 kqj'm

(3) 1stShaft (6) Drive Shaft 35410 41,2 ft-ls

Neutral Holder

1. Place parting marks on the neutral adjuster (3) and the
neutral holder arm {4).

2. Remave the screws and spring holder {5).

3. Remove the screw and the neutral holder arm (4},

4 Remove the screw (1) and pull out the neutral holder (2).

(When reassembling)
o Aligning the parting marks, install the neutral adjuster and
the neutral holder arm.

0319925é 18Atn32AMm

- ; : Meutral holder arm .
{1) Screw {4 Neutral Holder Tightening torgue meuRting serew }ftgnz_?f*l:. *:rn
{2) Neutral Holder Aren
{3} Weutral Adjuster {5) Spring Holder
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0011P123

{1} Hose Joint {4 16T Gear
{2) 14T Gear {5} Gasket

{3) Frontwheel Drive Shaft 1

Front Wheel Drive Shaft 1 and Gears

1. Pull out the front wheel drive shaft 1 {3) forward.
2. Remove the external snap ring and 14T gear (2).
3. Remove the external snap ring and 167 gear (4).
4, Remove the hose joint (1) and gasket (5).

{When reassembling)

® Install the snap ring with its rounded edge facing the gear or
bearing so that its sharp edge in the groove keeps itself in
place against the force.

fﬂ

8022F02%

LB

© @

 Snap Ring Caj@ (e Snap Ring

®CE)

i i
‘\ AN
Sharp/ Round / N Sharp

0011F098

1 Retainer Plate

0011F032

QDY IFI00
10 mm LD
0.8 in)
. EE
-
_-?:
EZ
E =
10mm LD o=
(0.6 in.) m =2
(2.2 in.);
\ ]

Repair-stand for Assembling and Disassembling

1 To facilitate disassembiing and assembling, make a repair
stand as shown in the figure.

B iMPORTANT

¢ Clean the repair-stand and the outside of the hydrostatic
transmissian case.

® Hydrostatic transmission is composed of many precision
parts and they have highly finished or polished surface.

® Take extreme care to prevent damage or dirt during
disassembling and assembling.

® Coat hands with hydrostatic transmission oil before
handling the parts to minimize the possibility of rust.

e Clean the parts and coat them with hydrostatic transmission
oil before assembling.

B5.3-9
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<7 PportBlock

1. Remmove the part block mounting screws, and tap the front of
port block (1) with a soft hammer to separate from the case.

{When reassembling)

® Cover the splines of each shaft with thin tape to protect the
sealing lip.

e Install port block with gasket, O-ring and vaive plate in piace.

W IMPORTANT

® Valve plates {2), (3) may stick to the port block, but they are
not fixed . Take care not to drop them,

e Valve plates are not interchangeable. Valve plate of the
pumﬁ has two notches and the valve of the motor has no
notches.

8093P0O03

- 4B.1t055.9N-m
Tightening torque Port block to case 4.9t05.7 kgf-m
35.4t0A1.2 ft-lbs

{1} Port Block {3} Motor Valve Plate
(2) Pump Valve Plate {4) Needle Bearing

BOZ2F009

Motor Cylinder Block

1. Hold the output shaft (1) and slightly tap the rear of case
flange with a soft hammer to separate the motor cylinder
block assembly.

2. Stide out the motor cylinder block {2} with pistans (3},
retainer plate (4} and retainer holder {5).

{When reassembling)
® Aligning the hole on the swashplate to the dowe! pin in the
case, and instalf the output shaft assembly in the case.

DO11P147

{1} OQutputShatt {4) Retainer Plate
(2) Motor Cylinder Block {5} Retainer Holder
{3} Piston

W IMPORTANT
e Valve plate of the pump (with two notches) should be
mounted on the pump side of the port block.

/ ey o f RN ® The notch side of pump valve plate should be directed to the

side of the pump cylinder block. :

{1) Pump Valve Plate
3 (2) Motor Valve Plate

BO22F043 {3} Notch

85.3-10



21550-B1750-B2150-81550H5T-B1750HST-82150HST WSM, 10221 5.3 TRANSNIISSION

(303P037

6oT1P146

T Retainer Plate
GO11F100
BO22F003

B022F004

Pump Cylinder Block

1. Remove the internal snap ring retaining the retainer plate of
pump.

2. Slide out pump cylinder block (1) with pistons (3) retainer
plate (2) and internal snap ring {4).

3. Draw out the thrust plate from the variable swashpiate.

{When reassembling)

® Check that internal snap ring {4) faces correct in the
direction, and install it to pump swashplate.

® Sgueeze the snap ring (4} and slip into the hole its arc first by
pushing down with a screwdriver to fit surely.

{1} Pump Cylinder Block {2} Picton
{2} Retainer Plate (4} Snap Ring

Charge Pump and Input Shaft
1. Remove the screws (4) for retaining the charge pump c¢ase

).
2. Tapping the rear end of the input shaft (2) with a soft
hammer, separate the charge pump case (1) with the input
shaft (2) from the case.
3. Remove two dowel pins (3).

235tn27 5 Mm
Tightening torque Charge pump case to 24tn28¥gfm
rase 17810 203 H-bw
{1} Charge Pump Case {2} Dowel!Pin
{2} ImputShaft (&) Screw

B5.3-114
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B1550-B1750-B2150-B1550HST -B1750HST-B2150HST WSM, 10221

BO22F005

SERVICING

00119132

0306P008

Cover “A”, "B” and Trunnion Shaft

1. Remove the internal snap ring.

2. Tap the trunnion shaft (1) using a soft hammer to create a
clearance between the case and the cover "A" (2).
Then, pry the cover A" (2} open with a screw-driver. Pry the
cover "B” (5) in the same way.

3. Puil out the trunnion shaft (1).

{1} Trunnion Shaft {4} Seam of Bearing
{2} CoverA () CoverB

(3) Oilseal

Input Shaft

1. Pull out input shaft {3} with the bearing on it from the
charge pump case.

2. Check the seal surface {1), the bearing surface (2} and the
bearing (4).

3. If the shaft is rough or grooved, replace.

4. 1f the bearing is worn, replace.

{1} SealSurface {3} InputShaft
{2} Bearing Surface {4} Bearing

Cylinder Block Bore and Pistons

1. Lift all the pistons gently with the retainer plate (1)

2. Check the pistons for their free movement in the cylinder
block bores.

3. tf the piston or the cylinder block bore is scored, replace the
cylinder block assembly.

Clearance between 002 mm
piston and bore Factory spec. 0.0008 in

{1) Retainer Plate

B5.3-12
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0306P00%

0306P010

BO22F009

4319P258

Piston Slipper and Retainer Plate

. Check the slipper (1) for flatness.

. If rounded, replace.

. Measure the thickness of piston slipper.

. f the measurement is less than the aliowable limit, replace.
. Check the lubricant hote (2) for clogging.

. f clogged, open hole with compressed air.

Thoun B o h) -

300 mm

Factory spec. 0118 in

Thickness of shpper

250 mm

Atlowable limet 0 1i4in

{1} Piston Slipper (2) tubrncant Hale

Cylinder Block Face

1. Check the polished face (1) of cylinder block for scoring.
2. If scored, replace the cylinder block assembly.

3. Check the spring (2) for breakage.

4. If broken, replace the cylinder block assembly.

{1} Palished Face {2y Spring

Valve Plate

1. Check the engagement of the valve plate (1) and the dowel
pin {2).

L]

. Pushing the valve plate against the dowel pin, lift it to
remove.

. Check the valve plate for foreign particles.

. Clean the valve plate and dry with compressed air.

Check the valve plate for scratches, wear and erosion

if worn or scored, replace.

W NOTE

» Run a fingernail across the valve plate surface. if worn, it
will be felt. After checking, coat them with hydrostatic
transmission oil.

D0 aw

{1} Valve Plate {2) Dowel Pin

Swashplate and Thrust Plate

1. Check the bearing surface of trunnion shaft {1) for scratches
and excessive wear,

2. if worn or scored, replace.

3. Cherk the thrust plate {2) for scratches and excessive wear.

4. if worn or scored, replace.

{1} Bearing Surface {2) Thrust Plate

B5.3-13
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BO22ZFO05
.
BOY3FOE3 &
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r——"
)
G
| —
1
) I
5
B
4.5mm
{0.1771n)
7
B093F0BA

Trunnion Shaft Cover

1. Check the bearings (1} for scratches and excessive wear.
2. It worn or scored, replace.
3. Check the oil seal (2) and the O-ring (3) for damage.

B NOTE

® After checking, coat the bearing with hydrostatic
transmission oil, and the oil seal iip and the O-ring with
grease.

{1) Bearing (3) O-ring
{2} Oil 5eal

0il Seal and Bearing_

1. Remove the collar (3} and internal snap ring (2}, (5) and check
the il seals (1), {6) for damage.

2. Check the bearings {7) for wear.

3. If the bearings are worn, replace.

M NOTE

e After checking, coat the bearing with hydrostatic
transmission oil and the oil seal lip with grease.

® When replacing the bearing, press it in the port block so that
its mark faces outside and 4.5 mm {0.177 in.) of it remains
above the machined surface.

e When reassembling, always replace the oil seal as follows.

{1) Oil5eal {5) internalSnapRing
{2) internal SnapRing {5} Ol Seal
{3) Collar {7} Needle Bearing

{4} internalSnap Ring

BS.3-14
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BO22F006

B022F007

Case Relief Valve

1. Check the valve and the spring for excessive wear and
breakage.
2. If worn or broken, replace.

23.0mm,0906in.

Length of vatve Factory (free)

spring spec.

10mm, 0591,
Hoad 29 3 N.3.00 kgt 6.62 145}

{1) Case Relief valve
{2) Spring

{3} Intetnal $nap Ring

Check and High Pressure Relief Valve

1. Check the valve (1) for scratches and damage.

2. Check the valve seat in the port block for damage.

3. Check the spring (2) for breakage and wear.

4. If anything unusual, replace the check and high pressure
relief valve complete assernbly.

182 mm, L7170

{1) valve
{2} Spting

B093P040 X
{1) O-ring

{2} Neutral Valve
{3) valve Body

{3} O-ring
{#) Cap Nut

(&) BackupRing
{5) O-ring
(6y Q-ring

Length of valve Factory {free}

senng spec. 14,5 mm, 0.571 in.
{load 3.43 N,0.35 kgf.® 77 tbs}
124 mm 488 in

Length of valve Factary {free)

spring e 10.5 mm, 0.413 in.

{load 41 37 N, 427 kgl.9.41 1)

52.9t0632.7 N-m
5510 6.5 kgt-m
A Bt a7 0 ft-lhs

Tightening torque Cap nut

Neutral Valve

. Remove the valve assembly and disassemble it.
. Check the neutral valve (2) for their free movemeni on or in
the valve body (3) .

3. if the valve surface is scored, replace.

4. Check the holes of the valve body (3) and the neutral valve
{2) for dlogging.

5. H dogged, open hole with compressed air.

6. Check the O-rings {1), {5} and the backup ring (4) for
scratehes and damage.

7. Check the springs for breakage and wear.

8. If anything unusual, replace.

[ 5

184mm, 07244 in.
Length of valve {free}
spring Factoty spac.

119 mm. 054720,

fioad 43.2 N, 4.4 kgf, 9.7 Ibs)

H NOTE
¢ When reassembling, replace the O-ring and the backup
rings.

538 tabhd T N-m
5.5t0 6.5 kgfm

vaive body to case C
98t 47 .0 fths

Tightening torque

BS.3-15
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@lﬁ)s

B022F008
{1} Valve {4) Spring Holder
{2} O-ring {5) SnapRing

(3} Spring

s0zar00s &

e

/ v
\@ —_— j
. ;

Charge Relief Valve

0011F093 -
¢ 45 mm
-~ Z o _.77in dia) |
£ S . é3w3mm {
g £ {1.37 in. dia.)
~Sng 18 mm ‘

(0.71 in. dia.)

Cl mm
l j((}.()h in.)
—_ ¢ 17 mm
£& - (0.67 in. dia.)
ERES $ 29
L] mrm
33 B85 (L4 in. dia.s
froghas
Cl mm
{0.04 in.}
Material: 545C
0011F I

1. Remove the internal snap ring (5) and draw out the spring
holder (&} after pushing it a several time.

2. Check the spring (3) for breakage and wear.

3. Check the O-ring (2) for damage.

4. If anything unusual, replace.

B NOTE
e install the internal snap ring with its sharp edge facing
outside.

Charge Pump

1. Check the charge pump case (1), the plate (2) and the gerotor
set (3) for scratches and wear.

2. it scratched or worn, replace the charge pump complete
assembity.

3. Measure the side ciearance referring to the figure.

4. If the clearance exceeds the factory specification, replace the
charge pump complete assembly.

0.030 to 0.060 mm

Side clearance 0.0012 t00.0028 in.

Factory spec

B NOTE

® When reassembling, replace the O-rings (6} and the oil seals,
and grind the surface of the plate (2) and the charge pump
case {1) with finest oil stone.

(1) Charge Pump Case {4) Straight Edge

{2) Plate {5) Screw
{3) GerotorSet (6) O-ring
{7} Marks

Special Tool A for Pressing Oil Seal

1. Make the special tools shown in figure and reassemble the
charge pump according to foliowing directions.

8s5.3-16
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Reassembling

1. Place the swashplate in neutral and install the input shaft
(11) to the case (13) with the bearing (4) on it.

. Instal! the coliar {5) on the hearing (4).

. Coat the O-rings (3), (6) with hydrostatic transmission oil and
install them on the case (13},

. Install the dowel pins (2}, (12}.

. Press the oil seal in the charge pump case, using the special

tool A, until it is 4 mm (0.157 in.) below the machined

- surface.

@y 6. Install the internal snap ring with its sharp edge facing

' R o outside.

7. Coat the O-rings with hydrostati¢ transmission oil and install

them on the charge pump case (9).

B. Install the gerotor set on the charge pump case and set the

plate (10) toit.

9. Set the screw (7) and tighten it, aligning each hole on the

plate to each hole on the charge pump case, each other.

10. Install this charge pump assembly to the input shaft,
aligning the gerotor splines to the shaft splines and two
holes to two dowel pins.

11. Tighten three screws (8).

v & W N

R gl
B022P010 & '

Tightening torque Charge pump case to %,aristéc:?.zayl-cs ?nT
case 17.410 20.5 ft-Ibs
{1) ExternalSnap Ring {8) Screw
{2) DowelPin {9) Charge Pump Case
{3) O-ring (10} Plate
{4y Bearing (11) Input Shaft
(5} Coltar (12) DowelPin
(6} O-ring {13) Case
(7} Screw

BS.3-17
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TO THE READER

In this section, the main additional functions of BI-SPEED TURN for
B2150-B2150HST tractor are explained separately in two items, "Mechanism”
and "Servicing”.

As for the items which are not explained in this section, refer to Workshop
Manual for B1550-B1750-82150-B1550HST-B1750HST-B2150HST.

B Mechanism
Information on construction and function are included for B2150-B2150HST
BI-SPEED TURN tractor. This part should be understood before proceeding
with troubleshooting, disassembling and servicing.

M Servicing
For B2150-B2150HST BI-SPEED TURN tractor, there are troubleshooting,
servicing specification lists, checking and adjusting, disassembling and
assembling, and servicing which cover procedures, precautions, factory
specifications and allowable limits.

All information, illustrations and specifications contained in this manual are
based on the latest production information available at the time of publication.

The right is reserved to make changes in all information at any time without
notice.

July ‘90

(C) KUBOTA Corporation 1990



M.6 FRONT AXLE B1550-B1750-B2150-B1550H51-B1750HST-B2 1SOHST WSM, 10223

[] FRONT AXLE

H Bi-speed Turn {B2150-B2150HST)

{1} Bispeed Turn Change
Lever

{2) Bi-speed Turn Change Rod

3 (3) Knuckle Arm

(4) Shift Rod

{5y Shift Lever

{6) Shift Lever Fulcrum

O {7} Change Fork

{8) Change Lever

{9) Shift Cam

T 1 {10} Bi-speed Turn Case

{11) Shift Roller Shaft

{12} Spring

{13) Bispeed Turn Shift Fork

9 ! (18} Shifter

{15) Coupling

{16) Clutch Dise

{17) Friction Plate

{18) Cluteh Drum

{19) 177 Gear

{20) Spiral Bevel Pinion Shaft

/ {21) Front Differential

Assemnbly

{22) Bevel Gear

{23) GearShaft

(28) Gear Shaft

{25) Bi-speed Turn Gear Case
. Front

/1

I
e

B022F028

BO22F029

The front axle with bispeed turn of 82150 and case (10), consists of the bi-speed turn change lever
B2150HST is constructed as shown above. Front (1}, shift rod (4), shift cam (9), shift fork (13}, bi-speed
wheel speed change mechanism, which is located in  turn clutch assembly ( 14 to 18 ), gears (19) (23) (24)
the bi-speed turn gear case (25) and bi-speed turn andsoon.

CM.6-1
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M.& FRONT AXLE

M Bi-speed Turn Power Train

[Bi-speed Turn 4WD doesn’t work]

i1 ;'.I 1
) niig
25U B
- i
iy b
.-f.-L..‘
B022F030 1 (] ) 3
[Bi-speed Turn WD works]
I i
A \
: S5
. g Mo :
[ ] . | . 9
7 . ||E
g H F 0
= bl \
B G
DIOERE D G

BO22F031

M Bi-speed Cam

[Standard 4WD]

BO22F032

[Bi-speed Turn AWD]

BG22F033

Bi-speed clutch is mechanically engaged when
front wheel reaches approximately 28 degree
turning angle.

This bi-speed turn front wheel speed is 1.7 times
higher than the standard front wheel speed.

M Standard 4WD

21T Gear Shaft (3) — Shifter (4) — Bi-speed Turn
Coupling (8) — Spiral Bevel Pinion Shaft (11) -~ Front
Axle.

H Bi-speed Turn 4WD

21T Gear Shaft (3) — 14T-10T Gear Shaft (5) — 177
Gear {10) - Bi-speed Turn Clutch Drum {9) — Friction
Plate (7) -~ Clutch Disc () -~ Bi-speed Turn Coupling
{8) — Spiral Bevel Pinion Shaft (11) — Front Axie.

{1) ShiftFork () 17T Gear

{2) Shifter Collar {11) Spiral Bevel Pinion Shaft
{3) 217 Gear Shaft {12} Shift Rod

{4) Shifter {13} $hift Roller Shaft

{5) 147-10T Gear Shalt {14} Shift Rolter

{6} Clutch Disk (15) ShiftCam

{7) Friction Plate (16) Shift Lever

{B} Bi-speed Turn Coupling (*7) ChangeFork

{9} Bi-speed Turn Clutch Drum  (18) Change Lever

Bi-speed turn 4WD and standard 4WD positions
are selected by change lever {6) to move the position
of shift cam (1). This lever is operated by the bi-speed
turn change lever located on the right side of the
clutch housing.

M Standard 4WD Position

The bi-speed turn change lever is shifted to the
"OFF" position.

The shift cam (1} is free to turn, so that the shift
rod {2} and shift fork (4} are remained in standard
4WD position by springs (3), (5).

W Bi-speed Turn AWD Position

The bi-speed turn change lever is shifted to the
"OQN" position.

When the steering wheel is turned more than
approx. 28 degree turning angle, the shift lever (7}
and shift cam (1) are turned together. This cam make
the shift rod (2) move the arrow direction so that the
shifter is engaged with the bi-speed turn clutch.

When the steering wheel is turned less than
approx. 28 degree turning angle, the shift rod
doesn’t move in spite of the cam rotation.

{1} shift Cam {5} Spring

{2} shiftRod {6) Change Lever

{3} Spring {71 shift Lever

{4y ShiftFork

{A) Bispeedturn “ON” (B) Bispeedturn “OFF”

{C) Lessthan 28°turning angle {D} More than 28°

CM.6-2



5.6 FRONT AXLE B1550-B1750-B2150-B1550HST-B1750HST-B2150HST W5M, 10223

[ FRONT AXLE
TROUBLESHOOTING

Symptom Probabie Cause Solution Reference
Page
Bi-spead Turn ® Bi-speed turn clutch friction torque too low Adjust CS.6-6
System Does Not ® Shift fork spring weaken or damaged Replace C5.6-7
Operate or Slipping | ® Shift fork deformed, worn or broken Replace C5.6-6
® Change fork deformed or broken Replace CS5.6-4
¢ Shift cam rusted Repair or Replace C5.6-3
¢ Shift roller worn Replace CS.6-4
¢ Clutch disc worn Replace CS$.6-5,7
# Friction plate worn or deformed Replace C5.6-5,7
® Gear broken Replace C5.6-5
® Shifter collar worn Replace C5.6-5
& Wrong assembly of shift cam Reinstall CS.6-4
¢ Wrong linkage adjustment Readjust (5.6-2
Bi-speed Turn Does | ® Shift fork deformed Replace CS.6-6
Not Return to ® Shift cam deformed Replace C5.6-3, 4
Standard 4WD ® Wrong linkage adjustment Readjust C5.6-2
Position
Different Bi-speed ¢ Shift rod improperly adjusted Adjust 5.6-2
Turn Starting Angle | & Shiftlever and shift cam improperly Reassemble C5.6-4
Between Right and assembied
Left turning e Shift cam worn Replace C5.6-3, 4
Item Factory Specification Altowable Limit
Bi-speed Turn Clutch Dynamic Friction 83to 118N-m —
Torgue on front 8.5to 12 kgf-m
drive shaft 61 to 87 ft-lbs
Shift Fork to Shifter Groove (with Shifter | Clearance 0.1t0 0.7 mm 1.0 mm
Collar) 0.004 to 0.028in. 0.04in.
Bi-speed Turn Spring (short) free Length 32.5t033.5mm —
1.280t0 1.319in.
Maximum Setting 25.5mm, 1.00in. 25.5mm, 1.00in.
Length (load 1613 N, (load 1411 N, 1439
: 164.5 kgf-m, 362.7 |bs) kgf, 317.4bs)
Bi-speed Turn Spring {long) Free Length 52.0mm, 2.047 in. —
Setting Length 35.0mm, 1.378in. 35.0mm, 1.378in.
{load 86.3 N, 8.8 kgf, (load 75.5 N,
19.4 1bs) 7.7 kgf, 17.0 lbs}
Bi-speed Turn Clutch Disc Thickness 1.7t0 1.9mm 1.4 mm
0.067 10 0.075 in. 0.055in.
Bi-speed Turn Friction Plate Thickness 0.95t01.05mm , 0.8 mm
0.037 10 0.041in. 0.0315in.

(5.6-1
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TIGHTENING TORQUES

Tightening torques of screws and nuis on the table below are especially specified.

Item N-m kgf-m ft-lbs
Shift lever fulcrum mounting screws 17.7t020.5 1.8t0 2.1 13.0to 15.2
Bi-speed turn case mounting screws 23.6t0 274 241028 17410202
Bi-speed turn gear case mounting screws 23610274 24t02.8 17.410 20.2
Bearing holder mounting screws 48.1to55.8 491057 35.5t041.2
Spiral bevel pinion shaft staking nut 127 1o 167 t3t0 17 94010 123.0

CHECKING, DISASSEMBLING AND SERVICING

CHECKING AND ADIJUSTING

BO22F034

Bi-speed Turn Shift Rod

2 LI ]

L dhida)

G,

BO22F031

1.
2.

Remove the cap (8).

Steer the wheels to the extreme right, and measure the
depth (d,) of the shift rod {6) from the edge of the bi-speed
turn case with a depth gauge.

. Steer the wheels to the extreme left, and measure the depth

(d>) of the shift rod (6) from the edge of the bi-speed turn
case with adepth gauge.

. Adjust these depths with the shift rod (2) so that the

difference {d,~d;) is less than 1 mm (0.039in.).

. After adjustment, be sure to tighten the lock nut and drive

the tractor to check this operation.

Depth {d, and d,} Factory spec. (1).'45:3 (1)353 mm

Bi-speed turn steering

] el
angle *(R & L) Factory spec. 26° 10 30

BOZ2ZFO35

When the wheels are steered to this, the bi-speed turn starts
to work.

B NOTE

When the wheels are steered to the max. angle, the shift rod
end {1}, (3) should have a play.

{1} Shift Rod End AH {5} ShiftCam

{2) ShiftRod {6) ShiftRod

{3) ShiftRod EndLH {7} Bi-speed Turn Case
(%) Shift Lever {8) Cap

Bi-speed Turn Change Rod

1.
2,

Shift the bi-speed turn change lever (1) to the "ON” position.
Adjust the bi-speed turn change rod (3) length with the
turnbuckle so that this rod is free between two rod ends
while keeping the change lever (2) on the "ON” position.
{that is, the rod end is able to be reset smoothly after taking
it off from the change lever (2).)

{1} Ri-speed Turn Change Lever {3) Bi-speed Turn Change Rod
{2} Change Lever

C5.6-2
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DISASSEMBLING AND ASSEMBLING

Draining Front Axle Diff. Case Qil

1. Remove the drain plug to drain oil from the front axle
differential case and bi-speed turn case.

Place Capacity Lubricants

29¢ Gear oil

Front axle diff. case 3.06 US. qts. SAE 80
2.55Imp. gts. or SAE 90

B NOTE
& Remove the filling port plug to drain oil completely.

Joint Case

1. Remove the stay (2) and joint case {4).
2. Tap out the spring pin, and remove the joint assembly (3)
from the spiral bevel pinion shaft.

{When reassembling)
® The cap (1} should be firmly held by the stay (2).

(1) Cap {3) Joint Assembly
{2) Stay {4) Joint Case

Separation of Bi-speed Turn Case

1. Remove the bi-speed turn case mounting screws (1) and
separate the bi-speed turn case (2) from the bi-speed turn
gear case (3).

{When reassembling)

® [nstall the bi-speed turn case to the bi-speed turn gear case,
noting the position of shifter collar. {Place the shifter collar
between shift fork and shifter)

‘ R . 2361027 4Nm
: p ; Bi-speed turn case .
BO22P003 . Ce Tightening toraue | mounting screw s
{1} Screws {3} Bi-speed Turm Gear
{2) Bi-speed Turn Case Case & After shifting the bi-speed turn shifter to the spiral bevel

pinion shaft side, mount the shift fork on the shifter and
install the case to the gear case.

Shift Cam

1. Remove the shift iever fulcrum (2) with the shift lever and
shift cam (5).

2. Remove the external snap ring (4) and collar {3).

3. Remove the shift lever (1).

S NOTE
¢ The white marks is painted on the shift lever (1) for aligning
the shift cam.

BO22F)36
{1} Shift Lever {6) Bi-speed Turn Case
{2} Shift Lever Fulcrum {7) Center Line
{3y Collar {8) White Painted {4th
{8) External Snap Ring Tooth Base from the
{5} Shift Cam center)

BO22F042

CS.6-3
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{When reassembling)

8 When installing the shift cam, be sure to align the marks on
the shift cam and shift lever.

® The change lever should be set as shown in page C5.6-2.

17740 20.5 N-m
18102.1 kgim
13010 15.2 ft-lbs

Shift lever fulcrum

Tightening torgue mounting screw

B022P004

shift Roller Shaft

1. Remove the cover{1).

2. Remove the nut (2) and the shift roller shaft ass’y.

3. Tap out the shift roller shaft (3), while holding the bearing
(5) to remove the shift roller (6). The retainer ring (7) is
mounted inside of the roller

B022P0O05

(1} Cover

{2} Nut

{3) ShiftRoller Shaft
{4) Adjusting Shim
{5} BallBearing

{6y Shift Roller

{7} Retainer Ring
{8) Mark

(When reassembling)

» Install the shift roller shaft, alighning
the mark on the shift rod to the center
of the ball bearing.

BO2ZPI06

Shift Fork, Shift Rod and Change Lever

1. Push the shift fork to the front till the spring pin (1) can be
seen and tap out the spring pin (1).

. Remove the cap (12) and tap out the shift rod (7) to the front.

. Tap out the spring pin {6).

. Tap out the shift rod collar (8) by the rod to the front.

. Take off the shift fork (4), springs {3) (5) and pressure collar
{2) together.

. Tap out the spring pin (9), using the screw hole for the
fulcrum mounting screw on the case. Remove the change

[T WYY

o

BO22F037 jever {11) and change fork (10).
{1} Spring Pin {7} Shift Rod :
(2) Pressure Caflar (8) Shift Rod Collar (When reassembling)
{3) Spring (9) Spring Pin ¢ Apply adhesive to the cap.
{1y Shiftfork {10} ChangeFork
{5) Spring {11) Change Lever

{6) SpringPin (12) Cap

Separation of Bi-speed Turn Gear Case

1. Remove the bi-speed turn gear case mounting screws (1).
2. Separate the bi-speed turn gear case (2} from the bearing
holder (3).

(When reassembling)
e Apply liquid gasket (Three Bond 1208 D or equivalent} to the
bi-speed turn gear case.

; 236t027.4N-m
' Tightening torque Bispeed turn gear case 2.8t02.8kgim
L mounting screw 17.4 10 20 2 ft-lbs
8022P007
{1} Bispeed Turn Gear Case {2) Bispeed Turn Gear Case
Mounting Screws {3) Bearing Holder

C5.6-4
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Ball Bearing and Qil Seal

1. Remove the oil seal (1) and remove the external snap ring (3)
and thrust collar (4).

2. Tap out the gear shaft (7).

3. Remove the internal snap ring {6} and remove the bearing (5)
from the bi-speed turn gear case (2).

4. Remove the internal snap ring (8) and ball bearing (9) from
the bi-speed turn case {(2).

(When reassembling)
® Apply grease to the oil seal.

BO22F038
{1} Qilseal {6) Internal SnapRing
{2) Bispeed Turn Gear Case {7) Gear Shaft
{3} External $nap Ring {8) Internal SnapRing
(4) Throst Collar {9) Bali Bearing

(5} Ball Bearing

Bi-speed Turn Clutch Assembly

1. Put back the stakes of the nut (1) and remove it.

2. Pull out the ball bearing {(2) with a puller and remove the
plainwasher (3) shifter collar (8} and shifter (5).

3. Remove the bi-speed turn coupling (6}, clutch discs {7},
friction plates (8), collar (14) and bi-speed turn clutch drum
(13).

4. Remove the thrust collar {10), bi-speed turn gear (11) and
inner ring {12) from the bi-speed turn clutch drum (13).

5. Remove the gear shaft (15).

BO22F039 wh bling)
en reassemblin

{1} Nut (9} Bearing Halder 9 culohi

(2} Ball Bearing (10} Thrust Collar . Apgly molybdequm d_nsu phid (Three bond 1901 or

{3) Plain Washer {11} Bi-speed Turn Gear equivalent) to the inner ring. ‘

{4} Shifter Collar {12} Inner Ring ® Replace the staking nut with a new one and tighten the nut

(5) Shifter {13) Bi-speed Turn and be sure to stakeit.

(6} Bi-Speed Turn Clutch Drum 1370167 o
Coupling (14} Collar Tightening torque Staking nut 13to 17 kgfm

(7) Clutch Disc {15} Gear Shaft 94.0to 1230 fi-lbs

{8) Friction Plate
¢ After installing the gear shaft with the bearing, reinstall the
bi-speed turn clutch ass’y.

Spiral Bevel Pinion Shaft

1. Remove the bearing holder mounting screws (1).

2. Remove the bearing holder (2).

3. Tap out the spiral bevel pinion shaft (3) from the bearing
holder (2).

{When reassembling)

48.1t055BN-m

Bearing holder 491057 kgf-m

Tightening torque

mounting screw 35.5t041.2 ft-tbs
{1) Screw {4) TaperRoller Bearings
{2) Bearing Holder {5) Shims

{3) Spiral Bevel Pinion Shaft
& Adjust the backlash between the bevel gear and the spiral

bevel pinion shaft with shims (5}, after mounting the bi-
speed turn clutch ass'y and tightening the nut.

565
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5.6 FRONT AXLE

SERVICING

BO22F041

Bi-speed Turn Ciutch Friction Torque

{1} Bi-speed Turn
Clutch

{2} Front Wheel Hub

(3) Spiral Bevel Pinion
Shaft

BO22P00S

{4; Torgque Wrench
{5} lig
(b)Y Shim

1. Disconnect the front drive shaft and remove the joint case
and joint(1).

2. Engage the bi-speed turn change lever and fully turn the
steering wheel to the left {or right}.

3. Set the parking brakes and fix both front tires.

4. Set the torgue wrench (4} with the special jig on the gear
shaft

5. When the bi-speed turn clutch is slipped, measure its torque.

6. If the torque is not within the factory specifications, adjust it
with the shims {6).

Dynamic friction 83t 118N'm

torgue of bi-speed Factory spec. 85to12kgtm

turn clutch 61toB7 ft-lbs
{Reference)

® Thickness of shims.
1.0mm(0.039in), 1.5 mm (0.059in))

® Decreasing 1.0 mm (0.039 in.) shim changes the dynamic
friction torque of the clutch by 1.5 to 2.5 kgf-m (10.8 to 18.1
ft-ibs, 14.7 10 24.5 N'm}).

& When the dynamic friction toque of the bi-speed turn ¢lutch
is measured on the front axle wheel hub, its factory
specification is as follows.

Dynamic friction
torque of bi-speed
turn clutch on the
front axle wheel

451 1to 500.2 N-m
46 to 51 kgfm

Factory spec.
322.7 tn 368 .9 ft-lbs

M IMPORTANT

® When the dynamic friction torque of the bi-speed turn
clutch is readjusted, 1.5 mm shim should be always mounted
between the shift rod and the shift rollar shaft.

M NOTE
® Check the springs, clutch discs and friction plates if the
correct torgue can’t be adjusted.

Ciearance betwaeen Shift Fork and Shifter Groove

1. Place the shift fork in the shifter groove and measure the
clearance with a feeler gauge.
2. If the clearance exceeds the allowable limit, replace.

0.1to0 7 mm
Clearance between Factory spec. 0.004 t0 0.028 in
shift fork and shifter
groove Allowable limit (‘)'g,{‘}:‘
M NOTE

& When measuring the clearance, be sure to place the shifter
collar between the shift fork and shifter.

C5.6-6
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Free Length of Bi-speed Turn Spring

1. Measure the free length of the spring with vernier calipers.
2. If the measurement is less than the allowable limit, replace it.

325t032.6mm
Factory spec. ;
Free length of bi-speed 1.280101.283in.
turn spring {short)
Allowable imit 285 mm, 1.221n.
_ Factory spec. 3203-;'.:;"
: Free Jength of bispeed : :
0017 1PDE9 turn spring (long)
Allowable limit 55

Working Load of Bi-speed Turn Spring

1. Put the spring on the spring tester and compress it to the
specified iength.

2. Read the compression load on the gauge.

3. If the measurement is less than the allowable limit, replace it.

Load 1613 N/Setting
tength 25 5 mm
Factory spec. 1645 kgf/25.5 mm
Working load of bi- 362.7 tbsi1 00 0.
speed turn spring
{short) Load 1411 N/Setting
e fength 25.5 mm
Allowable limit 143 9 kgl25.5 mm
317.41bs1.00in.

GoTIPON

Load 86.3 N/Setting
length 35.0 mm

Factory spec 8.8 kq1/35.0 mm

Working lcad of bi- 19.4 ibs/1.378 in_

speed turn spring
{long) Load 75.5 N/Setting

P length 35.0mm
Allowabie limit 7.7 kqir35.0 mm

170 lbs/1.278in.

Clutch Disc Wear and Friction Plate Wear

Tl 1. Measure the thickness of the clutch disc and friction plate
: {steel plate) with vernier calipers.
2. M the thickness is less than the allowable limit, replace it

1.7t01.93mm
Factory spec.
Thickness of clutch 0.067 to0.0751n
disc
Allowable Jlimit agsrgr:‘n
' : 0.95t0 1.05 mm
N Factory spec. 1
03547023 o Thickness of friction 0037 t00.075in.
o plate
Aliowable limit 333"1‘ r5“|'n_

{When reassembling}

e After keeping clutch discs in transmission oil for several
seconds and apply transmission oil to friction plate,
reassembling them in order.

0354P024

(5.6-7
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B1550-81750-B2150-81550HST-B1750H5T-B2150HST WSM, 10225

.1 MOWER

GENERAL

[1] SPECIFICATIONS

Made! of Mowaer RC54-B RCe0-8 RCG0-218 RC72-B
. B1550,8B1750
Suitable Tractor B1550HST. B1750HST B2150, B2150HST
Meunting method Parallel linkage
Adjustment of cutting height Gauge wheel
. . 1372 mm 1524 mm 1828 mm
Cutting width (54in.) (60 in.) {72in.)
. . 38to 114 mm
Cutting height (15t04.0in.)
. 148 kg 168 kg 214 ka
Weight (Approx.) (327 1bs) {371 Ibs) (472 Ibs)
. 3.3mm 3.6mm
DeCk thlckness {0<13in.) (0'14“,1]
Blade spindle speed 5291/ 47 9rss 47 4r1/s 41.81/s
ade sp P (3171 rpm) {2875 rpm) (2841 rpm) (2507 rpm)
Blade tip velocit 78.7 mfs 77.7 m/s 823mfs
adetipv y {15500 fpm) {15300 fpm) {16200 fpm)
475 mm 523 mm 625 mm
Blade length (18.7 in.) (20.6in.) {24.6in.)
Number of blades 3
1008 mm 1060 mm 1282 mm
. . . 1758 mm 1881 mm 2237 mm
Dimensions Total width (69.21in.) (74in) (88.1in.)
. 345 mm 345 mm 430 mm
Total height (13.6n.) (13.6n.) (16.9in.)
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[2] EXTERIOR VIEW AND APPELLATION

@ 1 4 7

Ok @ 3

f 3
i
0354F169
{1} Gear8ox {3) Discharge Deflector {S) Universal Joint {7) Fronl Gauge Whaal
{2} Deck {4) Shield {6) Rear Gauge Wheel (8) Gauge Wheel Stay

@

0354F170

{1} Center Blade {3) OQuterBlade {4) Rear Antiscalp Roller {5) Outer Biade
(2) Front Anti-scalp Rofler
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MECHANISM

[1] POWER TRANSMISSION

0354Fi71

{1) 15T Bevel Gear {4) PinionShaft {(7) Universal Joint {10} V-belt

{2) $pindle Shaft {5} shaft Yoke (8) Blade {11} Side Pulley
{3) 227 Bevel Gear {6} Spline Yoke {9) Center Puliey {12} Cutter Shaft

The power is transmitted from mid PTO to blades
(8) as Tollows:

Mid PTO — Universal Joint {7) — Pinion Shaft {4)
—+ 227 Bevel Gear (3) — 15T Bevel Gear (1) — Bevel
Gear Shaft (2) — Center Pulley (%) — V-belt (10} —
Side Pulley (11)
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B1550-81750-B2150-B1S50HST-B1750HST-B2150HST WSM, 60354-)

[2] LIFTING MECHANISM

0342F002
{1) LiftRod {3} ConnectingRod {5) Hanger or Stop Bracket {7} Link
{2) LiftLink {8) Lower Link {6) Stopper

The lifting of mower is performed by the hydraulic
system instailed on the tractor. (Refer to M.8
"HYDRAULIC SYSTEM")

For avoiding danger, the mower should be kept
lifting when travelling. When the control lever is
moved to the LIFT position, the lower link (4) is risen
by the oil pressure of hydraulic system, and the
connecting rod (3) is pulied rearward.

Then lift link {2) rounds and the link (7) is raised
upward so that the dimension "L” {between the
hanger bracket and stopper) is 2 to 5 mm (0.08 to
0.20in.). Therefore, the mower is lifted. _

As the upper link system is a pantographic linkage,
the mower can be kept paralle| at every position.

A CAUTION

® Never operate mower in transport position.

1.1-4
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1.1 MOWER

SERVICING

Symptom Probable Cause Soluticn Reference
Page
Blade Does Not Broken beft Replace 1.1-18
Turn
Blade Speedls Loosen belt Adjust tension 1-18
Slow properly or
Replace
Clogged grass Remove [.1-18,19
Flattened out or worn cup washer Replace 1.1-19
Cutting Is Poor Waorn and broken blade Sharpen blade or 1.1-18,19
Replace
Mower Is Not Broken rod or link Replace -
Lifted Trouble of hydraulic system Check hydraulic 5.8
system (HYDRAULIC
SYSTEM}

SERVICING SPECIFICATIONS

item Model Factory Specification
0.10t0 0.20 mm
Bevel Gear Backlash Al 0.003910 0.0079 in.
) RC54-B, RC60-B 505 mm, 19.9in,
Front Link Length
RC60-218B, RC72-B 535mm, 21.0in.
i RC54-8, RCH0-B 640 mm, 25.2 in.
Connecting Rod Length
RC60-21B, RC72-B 710 mm, 28.0 in.
Left: 60 mm, 2.4in.
for B1550-81750 Right: 82 mm, 3.2 in.
Lift Link Length T vy
eft: mm, 2.4 1n.
for B1550HST-B1750H5T Right: 100 mm, 3.9 in.

TIGHTENING TORQUES

Tightening torques of screws and nuts on the table below are especially specified.

{For general use screws and nuts: See page 5.G-4)

Item N-m kgf-m ft-1bs
Blade Screw (Center, Outer) 9810 118 1010 12 721087
Gear Box Bracket Mounting Screw 77.5t1090.2 791t09.2 57.11066.5
Outer Pulley Mounting Nut 196 to 226 20t0 23 142 to 167
Pulley Holder Mounting Screw 77.51t090.2 79t09.2 57.1to66.5
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B1550-81750-B2150-B1550H5T-B1750H5T-B2150HST WSM, 603540

CUTTING HEIGHT

RC54-8 W NOTE
RC60-8. 8 RC72-8 ¢ Adjust four wheels according to desired mowing
height. Refer to the chart left.
e Use the 1st mid PTO speed if your tractor is B1550
X A X or B1750. And use the 2nd mid PTO speed if your
A B Eﬁ tractor is B2150.
B 1
cuTing | C ¢ y
HEIGHT v D
0354F221
WHEEL | FRONT WHEEL | REAR WHEEL
38mm{1tin) C=X D-X D-Y
s1mm(2in) c-Y D-Y C-X
64mm (24 in.) 8-X C-X c-y
7emm(3in.) B-Y c-Y B-X
89mm (3%in.) A-X B-X 8-y
102mm{4in) A=Y B-Y A-X
Mammi{4in} —_ A-X A-Y
[1] LUBRICANTS
Place Model Capacity Lubricants
RC-54B
RCE0-B 0.42,0.42U.5. qts., 0.352 Imp. gts. .
Gear Box RC60-21B SAE 90 gear oil

RC72-B 0.752,0.72U.5, gts,, 0.660 Imp. gts.

grease

Pulley

Front and Rear Gauge Wheel All Until grease overflows (2 spots}

spindle Shaft (Three} All Until grease overflows (3 spots)

Universal Joint (Grease nipples) All Until grease overflows (2 spots) Multipurpose type
(Internal Splines) All Sufficiently

8elt Tension Pivot and Tension All Until grease overflows (2 spots)
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[2] MAINTENANCE CHECK LIST

Used hours (Change or check every interval shown below) After Refe
rence
NO Check Point dail urchase
Y1 s0 | 100 | 150 | 200 | 250 | 200 | 350 | 400 | 450 | 500 P2 page
check 2 year
3 Anything unusual in previous day’s 0
operation
2 Qil leakage check Q 117
3 Make sure hlade capscrews are tight. | O -
3 Blade wear check O 1.1-18
5 All hardware check O _
6 Make sure ail pins are in place. O -
7 Mower deck cleaning o] _
8 | Gearboxoilchange * ® L 117
g Gear box oil check o] 1.1-7
Greasing
® Universal joint
® Frantandre. e wheels
10 rontandrear gaugew clojo|o|lo|lojo|lojolo o 11-7,8
® Three spindfe shafts
» Belt tension putley
® Belt tension pivot
1 Gear box oil seal change O 1.1-7,. 21

Note: The jobs indicated by ® must be done at 50 and 100 hours respectively.

[3]1 CHECK AND MAINTENANCE

Checking Oil Level in Gear Box
1. Place the mower on level ground and loosen the check plug

(1).
2. Check to seeif oil seep from the opening.
3. If the oil level is below, add sufficient SAE 90 gear oil.

RCS4-B 0402
RC60-B 04205 gts.
RCBO-21B 0.352 Imp. gts.
Gear box oil
0.75¢
3 RC72-B 079 US. qts.
HIEERGET ] 0.660 Imp. qts.

(1) Check Plug {2) DrainPlug

Greasing Wheels

1. Grease the grease nipple (1) of front and rear gauge wheel, if
the amount of grease is insufficient.

0354P028 T
(1) Grease Nipple {2} Gauge Whee|Bracket

1.1-7
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B1550-B1750-82150-B1550HST-B1750HST-B2150HST W5M, 60354-0

0354P029 -

0354F172

Greasing Three Spindle Shafts

1. Grease the grease nipples {1} of the spindle shafts if the
amount of grease is insufficient.

{1) Grease Nipple {2) Spline

Greasing Internal Splines and Grease Nipples of Universal Joint

1. Grease the internal splines (2) and grease nipples (3) of the
universal joint if the amount of grease is insufficient.

{2) Spline {3} Grease Nipple

Greasing Belt Tension Pivot and Tension Pulley

1. Grease the grease nipples (1), (2) of the belt tension pivot
and tension pultey.

W NOTE

e Use SAE 90 gear oil in all seasons.

e Change oil in gear box after first 50 hrs. and every 150 hrs.
there after.

® After checking above items, replace any worn, damaged or
missing parts.

e Dry deck completely before storage, or puliey belt damage
can result.

(1} Grease Nipple {Belt Tension {3) Grease Nipple {Universai Joint)
Pulley)

{2} Grease Nipple {Belt Tension
Pivot)
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.1 MOWER

[4] ADJUSTING

Turnbuckle

Front Link

03sdF174 iy

[B1550-B1750]

0354F175

Adjusting Connecting Rods, and Parallel Linkage

1

Wt b

N &

. Park the tractor on level ground with the mower touching

the ground.

. Adjust the height of the four mower gauge wheels the same.
. If the front wheels are not on the ground, remove the front

link to the mower. And adjust the front link turnbuckle until
the wheels come into contact with the ground.

. Attach the front link to the mower.
. Start the engine.
. Raise the tractar lower links to the maximum lifting position

and shut off the engine,

7. Adjust the turnbuckles of the left and right connecting rods
s0 that the dimension (L) is 2 to 5 mm (0.08 t0 0.20in.)
Dimension Factory All 2to5Smm
L spec. 0.08100.20n.
Front fink Factory RCS54-8, RC60-8 505 mm, 19.%in.
length spec. RC60-21B,RC72-8 | 535mm,210in,
Connecting | Factory RCS4-8, RC60-B 640 mm, 25.2 in.
rodlength | spec. RC60-218, RC72-B 710 mm, 28.0 in.
RC54-8, RCE0-B {Right): 82 mm, 3.2 in.
for B1550.81750 {Left}: 6ltmm, 2.4 in,
Lift link Factory
length spec. pesa. heeos (Right}: 100 mm, 3.9in.
B1750HST (Left}: BOmm, 2.4in.
H NQTE

{1) CotterPin
{2 Plain Washer

Usually no need to adjust the length of stop balt and front
fink.

But when the parts is removed, adjust them according to
following valve.

Proper adjustment for the mower connecting rod length is
very important to avoid damage to the lift frame.

{3) LiftLink {LH)
{4) StopLink

[1550,

= Mid Hanger Bracket J
B1750] [ 0

Ty

[B1550, / )
B1750 + -
RCS54-B or
RCG0-B +
B1640A]

Subframe /

Deck /
0354F177

[B2150]

[B2150 +

RC60-21B
or

RC72-B +
BF350A]

0354F179

[.1-9
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DISMOUNTING MOWER

Link

1. Push down the tractor’s hydraulic control iever to lower the
mower link.

2. Disconnect the mower's rear links (1), pulling the L-pin (2).

3. Start the engine and shift the control lever to the LIFT
position.

M IMPORTANT
¢ When starting the engine PTO ilever must be set to
NEUTRAL.

{1) RearLink {2} LPin

FrontLink

1. Push down the link fixing iever (2}, pulling the lever fuicrum
fixing pin.

(1) Front Link {2} Link Fixing Lever

0354F187

Universal Joint

Bl NOTE
¢ The shaft has a master spline to prevent incorrect alignment.

(When reassembling)
® Spread the cotter pin completely.

Taking Qut Mower

t. Remove the mower referring to the left chart.

B1550 B1750 82130
2WD { 4WD | 2WD | AWD | 2WD | AWD

Resen | eS| |

RCEO-B | M i‘T T ‘ﬁ I

i

H

10
|
l

=

RC60218 | — | — | — | — |&E2 |

8 |=—]—]—|—|#|5

RC72-8 LA
o3

R Drive over forward for removing

g‘f : Drive over rearward for removing

:I‘.Ej—;-‘c : Lateral removing
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B1550-81750-B2150-B1550HST-B1750HST-B2150HST WSM, 60354-0 .Y MOWER

0354F183 “Lateral”

0354F185

B NOTE
{Drive over forward or rearward for removing]

{1} Chock

[Lateral removing]
@ For lateral removal, run the tractor 50 that the rear wheels
should come on S0 to 100 mm {2 to 4 in.} high blocks.

{1} Block

[Taking out the mower from the tractor with Front Loader]
® Remove the left-hand front gauge wheel when taking the
mower from the tractor with front loader.

{1} Block {2) LeftSide Front Gauge Wheel

[Mounting the mower to the tractor with Front Loader]
® Remove the front loader from the tractor as illustrated left.
¢ NMount the mower by [ateral matching.

{1} FrontlLcader

[.1-11



.1 MOWER

B1550-81750-B2150-B1550HST-B17530HST-B21530H5T WSM, 60354-0

SETTING UP (before mounting the mower)

B1550-B1750
B1550H5T-B1750HST

03547186 K

[ B2150-82150HST ]

Mounting the Front Hanger Brackets to the Tractor

1. Attach the front hanger brackets to the tractor with M12
bolts, spring washers and nuts.

{1) Spring Washer {4} Bolt {M12 x length 35 mm}
{2) Nut {5) Bolt{M12 xlength 45 mm}
{3} FrontHanger Bracket

2. Insert the link fixing lever from the left of the stay and
mount the link fulcrum in position with the spring pin at the
right of the stay.

{1} SpringPin {3} Link Fixing Lever
{2} Link Fulcrum

Mounting the Mid and Rear Hanger Brackets to the Tractor

0354F190

[B1550:B1750]
1. Attach the mid hanger brackets to the tractor with M10
bolts.

{1) Mid Hanger Bracket {2) Bolt (M10 xlength 30 mm}

2. Attach the rear hanger brackets to the tractor with M10
bolts.

{1} Bolt{M1Qxlength 30 mm) {2) Rear Hanger Bracket

1.1-12



B1550-81750-82150-B155QH5T-B1750H5T-B2150HST WS, 60354-0 . i.1 MOWER

0354F191

0354F195

{1) RearHanger Bracket {2) Bolt(M10 x length 30 mm)

[B2150]
1. Remove the bolts and slide the step brackets out.

(1) StepBracket {2} Bolt(M10)

2. Attach the mid hanger brackets to the tractor with M10
bolts.

{1} Mid Hanger Bracket {2) Bolt{M10 xiength 30 mm}

3. Attach the stop brackets to the mid hanger brackets with
M10 boits.

{1} StopBracket {2) Bolt{M10 x length 22 mm)

4, Attach the rear hanger brackets to the tractor with M0
bolts.

M NOTE

® When attaching the rear hanger brackets to the tractor, use
the spacers as illustrated. For HST models, the spacers are
not needed,
Boilt(D) = 4-M10X50 {(B2150 2WD, 4WD)
Bolt{D) = 4-M10X35 (B2150 HST 2wWD, 4WD)

{1} Rear Hanger Bracket {3) Spacer
{2) Bolt{m10)

L1-13



B1550-81750-B2150-B1550HST-81750HST-B2150H5T W3M, 60354-0

Mounting Hanger Brackets to Tractor with Front Loader
{B1640A}
1. Instali the subframe to the tractor as illustrated left.

{1} LoaderSubFrame

2. tnstall the mid rear hanger brackets to the tractor. Refer to
1.1-12, 13,

3. Install the subframe to the tractor securely. (Refer to loader
OPERATOR'S MANUAL.)

4. Install the lift link to the subframe with M10 bolts, spring
washers, plain washer and nuts.

{1} Subframe {2) Bolt{M 10 x Pitch 30 mm)

Setting Up the Links

1. Attach the lift links and stop links to the mid hanger brackets
with plain washers and cotter pins.

LIFT LINK (L)
Tractor Type
Right side Leftside
Gear 82mm{3.2in}
FEER 60 mm (2.4in.)
HST 100mm (3.9in.)
0354F175 {1} LiftLink {LH) 2) Stoplink

2. Attach the parallel links and anti-sway link to the mid hanger
brackets with clevis pins, plain washers and cotter pins.

3. Attach the link 1 to the lift links with clevis pins and 2 plain
washers.

4. Attach the stop links to the link 1 with snap rings and plain
washers (Only for B1550, B1750),

5. Attach the anti-sway link to the parallel links with clevis pins,
plain washers and cotter pins.

0354F198

{1 Mid Hanger Bracket
{2) Anti-sway Link

{3) Paraliel Link

{4y Clevis Pin

(5) Link 1

{6 LiftLink

{7) StoplLink

{8) Plain Washer

{3 CotterPin

81550-81750 I
RN ey

0354F199 0354F200

i.1-14




B1550-B1750-B21530-B1350HST-B1750HST-B2150H5T WSM, 60354-0

.1 MOWER

{1} Wlid Hanger Bracket
{2) Anti-sway Link

{3} Parallel Link

{4) Clevis Pin

{5} Link1

| B2150-B2150H5T |

Right Side

{6} LiftLink

{7) StoplLink

{8) Plain Washer
{9) Cotter Pin
{10} SnapRing

Left Side

0354F203

{B1550.B1750]

{1} LiftBracket
{2} Lower Link Pin
{3} LowerLink

{1} Lift Rods
{2} LowerLink

(354F205

[B2150]

as Hlustrated.

{1} Lift Rod
{2} Lower Link {LH)

0354F206

1-15

6. Attach the lift brackets.

® Remove lower links from the tractor.
® Attach both check chain brackets, the lift brackets and lower
finks to the lower link pins as illustrated.

{4} Connecting Rod

{5} Check Chain Bracket

{3} Setting Position

® Remove iower links from the tractor.
® Attach the lift brackets and lower links to the Jower link pins

{3) lLowerLink Pin

{4) LiftBracket

¢ Connect lift rods to the Jower links and adjust the length of
both lift rods equally with the turnbuckle of the right lift rod.



.1 MOWER

B1550-B1750-B2150-B1550H33-B1750HST-B2150HST WSM, 60354-0

0354F207

0354F208

® Connect lift rods to the lower links and adjust the length of
both lift rods equally with the turnbuckle of the right lift rod.

{1} Lift Rod
{2} LowrerLink

{3} Setfing Position
(4} Check Chain

H NOTE
& Make sure the length {L) of the mower connecting rod is as
shown in the chart below.

0354F209
Tractor Tires Tread
B1550 2WD 850 mm
B1750 2WD 5.00-10 B35in)

0354F210

3Smm(1.4in.})

850 mm (33.5 in) ———

el

MOWER CONNECTING ROD (L}
EEESZE 640 mm {25.2in)
REo32 18 710 mm {28in}

7. Connect the connecting rods to the lift links with clevis pins,
plain washe¥s and cotter pins.

{1) Connecting Rod {2) LiftLink

Mountingl Tires to Tractor

B (IMPORTANT

¢ Adjust tire tread by referring to the figures below. For tires
not discussed here, see the operator’s manual for the
tractor.
{1) FRONT TIRES {ONLY 2WD tractor with farm tires)
{2) REAR TIRES (ONLY B1550, B1750 Tractor)

B-16Farm 9.5-16 Farm 31X13.5-15 Turf

£95 mm
{352} |‘_ IS mm

T mm
(311 n¥
140 mm
23 1in)

[35 2an)

Bag emm

ﬁlﬂmm

04 mm}
|

=

0354F211

0354F213

0354F212

i.1-16



B1550-B1750-B2150-B1550H5T-B1750HST-B2150H5T WSM, 603540 .1 MOWER

A
0354F214

Steering Wheel Angle Adjustment

(4WD tractor with front farm Tires {6—~12B) only)
Adjust the length of the adjusting bolts as itlustrated.
® B1550 4WD (without Bi-speed turn) + RC54-B or RC60-B

{1) Adjusting 8ot {2) Lock Nut

Length *A" Factory spec, 23mm {§9in.]

0354F213

® B1750 4WD {without Bi speed turn) + RC54-B or RC60-B

{1) Adjusting Bolt {2) Lock Nut
Length “B” 23mm{0.9in}
Factory spec.
Length *C" 31mm{1.2in}

[.1-17




.1 MOWER

B1550-B1750-82150-B1550H5T-B1750H5T-B2150H5T WS5SM, 60354-0

CHECKING, DISASSEMBLI
CHECKING AND ADJUSTING

0012F007

0312P029

DISASSEMBLING AND ASSEMBL

0354P031

NG AND SERVICING

Checking Blade

1. Check the cutting edge of blade.

2. Sharpen the cutting edges, if the blades are as shown in
figure A. Replace the blades, if they are as shown in figure B.
(Refer to "DISASSEMBLING AND ASSEMBLING"}

B NOTE

® To sharpen the blades by yourself, clamp the blade securely
in a vise and use a large mill file along the original bevel.
File to a sharp edge.

¢ To balance the blade, place a smal! rod through the center
hole and check to see if the blade balances evenly. File
heavy side of the blade until it balances out even.

Checking Belt

1. Check to see the belt.
2. Replace the belt with a new one, if there is found surface
split at more than 3 positions.

(When replacing belt)

1. Rermove the mower from the tractor.

2. Remaove the left and right hand shield from the mower deck.

3. Ciean around the gear box.

4. Remove the right hand bracket which mounts the gear box
to the mower deck.

5. Remove the belt from the tension pulley. Slip the belt over
the top of the gear box.

6. Toinstall a new belt, reverse the above procedure.

77.5t090.2N-m
Gear box bracket 7.9109.2 kgf-m

mounting screw 57.1t0 66.5 ft-lbs

Tightening torque

#l IMPORTANT

e After setting the gear box bracket mounting screws on the
deck without tightening then, mount the other screws on
the gear box. And finally tighten them.

{1} RightHand Gear Box Bracket (2} Tension Pulley

ING

Shield

1. Remove the right and left pantograph linkages.
2. Remove the right and left shields.

(When reassembling)
¢ Spread the cotter pin completely.

{1) R.H.5hield {2} L.H.Shield

i.1-18



B1550-B1750-B2150-B1550HST-B1750HST B2150HST W5SM, 10227

.1 MOWER

oREEPT.

Spindie holder

[ ||ﬂ|| - Blade

' - = 2-Cupwashers

IﬂDE Spline boss
0354f£223

Spindie holder
l‘-”'-”’_
= Blade

- — 2-Cup washers

Spline boss

Bolt

By

0354F223

Center Blade

1. Turn over the mower.

2. Loosen the blade screw.

3. Remove the blade screw, spline boss, 2-cup washers and
blade.

H NOTE

¢ To remove the blade securely, wedge a block of wood
between one blade and the housing in such position that it
will hold the blade safely while loosing or tightening the
blade screw.

{When reassembling)
¢ Be sure 1o assemble the friction washer and 2-cup washers
between the blade and screw.

B IMPORTANT

¢ Make sure the cup washer is not flattened out or worn,
causing blade to slip easily.
Replace 2-cup washers and friction washer if either is
damaged.

98 to 118 N-m
10to 12 kgtm
72 to B7 ft-lbs

Tightening torgue Blade screw

Outer Blades

1. Loosen the blade screw.
2. Remove the blade screw, spline boss, 2-cup washers and
blade.

98to 118 N-m
10to 12 kgf-m
72to 87 ft-lbs

Tightening torque Blade screw

l NOTE

® To remove the blade securely, wedge a block of wood
between one blade and the housing in such position that it
will hold the blade safely while loosing or tightening the
blade screw.

Blade Boss

1. Remove the external snap ring (1).
2. Remove the blade boss (2).

{1} ExternalSnap Ring {2) Blade Boss

i.1-19




.1 MOWER B1550-B1750-82150-B1550H5T-B1750HST-B2150HST WSM, 60354-0

Gear Box

1. Pull out the tension spring with a cord and remove it.
2. Remove the right hand gear box bracket and the V-belt {4).
3. Remove the screw of left gear box bracket (2).

{1) Tension Spring Holder {3} Tension Pulley
(2) Gear Box Bracket {4y v-belt

4. Pull out the gear box upward.
5. Loosen the drain piug.
6. Drain out gear oil.

RC54-B 04074
RC60-B 04205 qgts
RC&0-218 0.352 Imp. gts
Gear box il
07548
RC72-B 07905, gis.
0.660 Imp. gt
e
0342P0B
Spindle Shaft

1. Remove the bevel case cover (7).

2. Remove the external snap ring (9) and shim (10).

3. Remove the ball bearing {11) and 15T bevel gear {12).
4. Tap out the bevel gear shaft (S) downward.

(1) InternalSrap Ring {8) O-ring
2 {2) BallBearing (9} External Snap Ring
{2) Internal $nap Ring {10) Shim
(4) Oil Seal {11]} Ball Bearing
{5) Bevel Gear Shaft {12) 15T Bevel Gear
Rcsa'B'RCE‘D'B] {6} Center Pulley {13} External $nap Ring
RC60-218 {7) Bevel Case Cover {RC54-B, RC60-8, RC60-21B)
Pinion Shaft

1. Remove the bevel gear (1} and shim (2).
2. Remove the oil seal (7) and internal snap ring (6).
3. Tap out the pinion shaft (4).

{1} 22T Beval Gear {5) Ball Bearing

{2) Shim {6} InternalSnapRing
{3) BallBearing {7) OiiSeal

{4) Pinion Shaft {8) Bush (only RC72-B}

0354F217
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B1550-B1750-B2150-B1550HST-B1750HST-BZ 150HST WSM, 60354-0

.1 MOWER

{When reassembling)

2 .
6 3 8 Check the backlash, tooth contact and turning torque. If not
4)= - A proper, adjust with the shims (3), (6).
5 ]
oA - {1} Pinion Shaft {8} 157 Bevel Gear
_ [ {2) 227 Bevel Gear {5} BevelGearShaft
{3} Shim {6} Shim
H AN
M
0354F171 e
Proper Tooth Contact (Refe_rence) .
® Thickness of shims (3}, (6):  0.1mm {0.004 in.)
0.3 mm{0.012in.)
More than 20% .10 0 0.0 mm
of the working Backlash Factory spec. 0.0039 to 0 0079 i
depth.
More than 25% 2.69Nm
of the face width. Turning torque Factory spec. Lessthan .07 kgi-m
0329F186 051 ft-ibs
Quter Pulley and Pulley Holder
1. Remove the outer pulley mounting nuts (1) and the dual
pulleys (2).
2. Remove the pulley holder mounting screws.
3. Separate the pulley holder from the deck.
Cuter pulley mounting ;g?éozgiﬁgm
nut 182 to 167 ft-lbs
Tightening torque
. 77.5t090.2 N-m
532:3' hoider mounting 7.9t09.2 kgf-m
D354F171 57.1t066.5 ft-lbs

RCS54-B-RCH0-B
RC60-21B

(0354F218

(1354F222

(1) Pulley Mounting Nut {2} DualPulley

Btade Boss and Blade Shaft Ball Bearings

t. Remove the external snap ring {1).

2. Remove the blade boss (2).

3. Remove the internal snap ring (3) after removing the oil seal
(4).

4. Remove the blade shaft (5} and ball bearing (6} downward.

5. Remove the oil seal (7}, internal snap ring (8} and bali
bearing (3) from the other side.

(1) External Snap Ring {8} Internal Snap Ring
{2) BiadeBoss {9} BaliBearing

{3) Internal Snap Ring {10) Pulley Holder

{4) OH Seal {11} Plate (except RC72-B)
{5) Blade Shaft {12) OQuter Dual Pulley {RH)
{6) Bali Bearing {13) Outer Dual Puliey {LH}
{(7) OilSeal
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