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TO THE READER

This Workshop Manual tells the servicing personnel about the mechanism, servicing and maintenance of BX7880,
BX2380, BX2680, RCK60B-23BX, RCK54-23BX, RCK48-18BX, RCK60D-26BX and RCK54D-26BX. It contains 4
parts: "Information”, "General", "Mechanism", and "Servicing".

Information

This section primarily contains information below.

» Safety first

» Safety decal

» Specifications

* Dimensions

General
This section primarily contains information below.
» Engine identification
* Model identification
» General precautions
* Maintenance check list
* Check and maintenance
» Special tools

Mechanism
This section contains information on the structure and the function of the unit. Before you continue with the
subsequent sections, make sure that you read this section.

Servicing
This section primarily contains information below.
» Troubleshooting
» Servicing specifications (Service specifications)
+ Tightening torques
» Checking, disassembling and servicing

All illustrations, photographs and specifications contained in this manual are of the newest information available at the
time of publication.

Kubota reserves the right to change all information at any time without notice.

Since this manual includes many models, information or illustrations and photographs can show more than one
model.

February 2017
© KUBOTA Corporation
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2 2019 February | Added quick coupler disassembly and assembly. 2-67
7-50
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¢ Transmission fluid
« Transmission strainer

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

i
KiSC issued 03, 2019 A



BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



CONTENTS

1. INFORMATION

TN = I A |3 PSSR 1-1

S T2 1(] AT £ SR 1-1

2. BEFOrE YOU SEAM SEIVICE ... .veiiie ettt e e e sttt e e e s et e e e e s tta e e e e e snsteeaeeeasteeeeessnstaeaaeeanes 1-2

BT = L =T (=PRSS 1-2

@ oL =Y (Y= 1= RSP 1-2

5. Avoiding high pressure flUid.............ooi i e e e e e s st e e e s snntaeeeessseaeeeeeanes 1-3

6. AVOIdING Ot @XNAUST ... .ottt e e e e e e e e e e e e e e e e s e eeeeeeeaaaaeeeanan 1-3

7. Cleaning €XNaUSE fIEEI ... ettt e e e e ettt e e e sttt e e e e st te e e e e e ante e e e e e antaeeaeeane 1-3

ST o (=YY= o A= I 1 OO RPN 1-4

9. Keep a good airflow in the WOIK @rea ............ccuuiiiiiiiiiiie et e e e s sreee e e e enes 1-4

10. DisCard flUIdS COMMECTIY .....oieriiiie ittt et e e e sttt e e e e st e e e e s sansaeeeessseeeeesannneeeean 1-4

11 Prevent @Cid DUIMNS ... ettt et e e e e e e e e ettt e e e e e e e e e e s s e nneesneeeeaaaaaaaaaan 1-4

12. Preparing fOr @MEIGENCIES .......ciiuiiiie ittt s ettt e e et e e s et e e e e s ste e e e e s ssteeeeesanssaeeeeanssseeeesannsaeeeean 1-5

TN i I I 1 PSSR 1-7

1. Safety 1abels fOr BX fraCtor.......oii e e e s e e st e e e s e e e e e ennaeeae s 1-7

2. Safety 1aDEIS fOF MOWET ........eeiiii it e et e e sttt e e e s st e e e s sensseeeesanssaeeaesannsaeeenan 1-12

2.1 Care of danger, warning and caution [abelS ...........c..uuviiiiiiiiii i 1-14

ST =L O | (07 I 10 N SRS 1-15

1. BX tractor SPECIICAtIONS ...........uuiiiiiiiiiii e e e e e e e e e e e aaas 1-15

2. Mower specifications (RCK60B-23BX, RCK54-23BX and RCK48-18BX).......c.ccceeviiiiiieeeiiiiieeeeiiieeeee s 1-17

3. Mower specifications (RCK60D-26BX and RCK54D-26BX) ..........cceeiiiiiiieeeiiiiiieeeiiiiieeeessieeeeessnnnaeeaeans 1-18

TRAVELING SPEEDS ...ttt ettt s ettt e e e ettt e e e s ate e e e e e s teeeeeeaasteeeaeessteeeaeaanseeeaessansaeeeeeanssaeaeeaanes 1-19

DIMENSIONS ...ttt sttt e sttt e e ettt e e s e abeeee e s asbeeeeeaasseeeeeaanssteee e e nsbaeeeaannseeeeeaannseeeeeeannsaneeeannnees 1-21

2. GENERAL

17 N I (@ I8 ] RPN 2-1

P = Lo (o Tl T [T o )Tz 1T o RSP 2-1

1.1 Checking serial number and hoUr MELET ............ooiiiiiiiiiiieeeee e 2-1

1.2 CYlINAEE NMUMDE ... e e e e e e e e e e e e e e s b e e aeeeeaaeeeeeeasannsssraneeeeas 2-2

2. Checking mower identifiCation .............cooiiiiiiiiiice e e e e e e e e e e e e 2-2

GENERAL PRECAUTIONS ...ttt sttt ettt e e sttt e e e et e e e e e sttt e e e aansbeeeeeansteeeeeansaeeeeeanseaeeeeannneees 2-3

HANDLING PRECAUTIONS FOR ELECTRICAL PARTS AND WIRING ........ccuuiiiiiiiiiiee e 2-5

LUBRICANTS, FUEL AND COOLANT .....etiiieeiiiiiie ettt e sttt te e e sttt e e s ssttetee s sstaeeeessnsaaeeeesansseeeesansseeeeaannseeeaenn 2-7

L =9 1 =T (o PSPPSR 2-7

1.1 Lubricants, fuel, @and COOIANT ...........ooiiiiiie e e e e e e s e e e e enneeas 2-7

0t PRt T SRR 2-8

R 22 = T | 1= Yo | 2-8

1.1.3 TranSMISSION Ol ...ttt et e e e e e e s bbb e et e e e e e e e e e s e b b ereeeeeeas 2-8

1.2 Overview of biodieSel fUEI (BDF).........cooiiiieeeeee e e e e e e e eeeeas 2-9

01 PP OPPPPPPRPTR 2-11

2 B U o] =1 o1 £ PP PP ST 2-11

TIGHTENING TORQUES ...ttt e e ettt e e e ettt e e e e asteeeeeesbteeeeeeanteeeeeessseeaaesanbeneaeeaanes 2-13

1. General use SCrews, oIS @nd NUES .......cuuiiiiiiie e e e e s 2-13

P2 10 o oo | SRS 2-13

3. Metric SCrews, DOItS @nd NUES ..o e e e e e e e e 2-14

4. American standard screws, bolts and nuts with UNC or UNF threads ..........ccccoeiiiiiiiniiiiec e, 2-14

Lo TR e 10T SR PPP PNt 2-14

MAINTENANCE CHECK LIST ..ttt ettt ettt sttt e e sttt e e s et e e e e e sttt e e e e annba e e e e aannbeeaeeennneeeeeeanneeas 2-15

1. BXHractor SErVICE INTEIVAIS ...ttt e e e e e e e e e e e eeeeaeeas 2-15

2. MOWET SEIVICE INTEIVAIS ...ttt e e e e e e e ettt et e e e e e e e e e e e b ab b e e e eeeaaaaeeeaaann 2-17

CHECK AND MAINTENANGCE ...ttt ettt e e e sttt e e e e ettt e e e e e steeeeeeanteeeaeeaantaeeeeeannteeeeeanseeas 2-19

L =T oo TooT =T oV o PP PP 2-19

LI IO o 1T o T g e [l o o] a1 a =] ST UPSOPPPP 2-19
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX iii

KiSC issued 03, 2019 A



S = 1 YA o] =T o OSSR 2-19

L2 IR VAT = L= T o 10T o I g 1= o =T 1 o o 1 2-19
1.2.2 Checking fuel gauge and refUliNg ..........cocoeeiiiiiiiiiiiieee e 2-19
1.2.3 Checking €nging Oil [EVE ... e e e e 2-20
1.2.4 Checking transmission fluid I@VEL.............ooiiiiiiiiiiie e 2-20
1.2.5 Checking COOIANT IEVEN .......ocoe e e eaaae s 2-21
1.2.6 Cleaning panel and radiator SCrEEN............ccciiiiiiiieeeeeee e e aaa e 2-21
1.2.7 Checking brake PEAQAL ..........ooooiiiiieeeee e e e e e 2-22
1.2.8 Checking gauges, meters, and Easy CheCKer " ..........coouocioiee e eeee e e 2-22
1.2.9 Checking head light, hazard light, and tail light ... 2-22
1.2.10 Checking seat belt and ROPS .........coo e 2-22
1.2.11 Checking and cleaning electrical wiring and battery cables.............ccccooiiis 2-22
1.2.12 Checking Movable PArts .........cooo i 2-23
1.3 Check points of initial 50 NOUIS ..o e e e 2-23
1.3.1 Changing €NGINE Ol ........cooiiiiiii et e e ab e e e sabeeee e e 2-23
1.3.2 Replacing engine Oil fIler..........ooo i 2-23
1.3.3 Replacing transmission Oil eI ..........cooiiiiiii e 2-24
1.4 Check points of @VEry 50 NOUIS.......cooiiiiiiiii e 2-24
L I =T T o PP PPUUPTRPPPPPPP 2-24
1.4.2 Checking engine start SYSIEM .........uiiiiiii e 2-26
1.4.3 Checking operator presence control (OPC) SYStEM .......coooiiiiiiiiiiiiiieee e 2-26
1.4.4 Checking Wheel DOt tOrQUE ......cooiiiiiiiee e 2-26
1.4.5 Cleaning 10CK [ever Shaft............oooiiiiiiiii e 2-27
1.5 Check points of @Very 100 NOUIS........oiuiiiiiiiiiie e 2-27
1.5.1 Checking battery CONAItION .........coiiiiiiiii e 2-27
1.5.2 Cleaning air cleaner €lemENnt ............oooi i 2-28
1.5.3 ChecKing fUET FIILEI ... et ee e 2-29
1.5.4 Adjusting fan belt tENSION..........ooi i 2-30
1.5.5 Adjusting HST NEULral SPrING ....cooiiuiiiiiiiiitiiee et e e 2-30
1.5.6 Adjusting brake PeAAl .........ooueiiiiii e 2-31
1.6 Check point of @Very 200 NOUTS .......ooiiiiiiiiiiee e 2-31
1.6.1 Replacing engine Oil fIler..........ooo e 2-31
1.6.2 Changing €NGINE Ol ........cooiiiiiiii et e st e et e e e sabeeeeeea 2-32
1.6.3 Replacing transmission Oil fIEr ..........cooiiiiiiiii e 2-33
1.6.4 AdJUSTING TOB-IN ...t e et e e s bt e e e e s nabeeeee e 2-33
1.7 Check points of @Very 400 NOUIS........oouiiiiiiiiiie et e 2-33
1.7.1 Adjusting front @xIe PiVOL...........oooi i 2-33
1.7.2 Changing transmisSion flUId..........oouiiiiiii e 2-34
1.7.3 Cleaning transSmIiSSION SraiNEr .........eeiiiiiiiiie et e e 2-35
1.7.4 Changing front axle Case Ol ..........c.uuiiiiiiii e 2-35
1.7.5 Replacing fuel filter @lement ... 2-35
1.8 Check points of @very 800 NOUIS........oouuiiiiiiiiie e e e 2-36
1.8.1 Adjusting engine valve ClearanCe ...............oooiiiiiiiiiiiiiie e 2-36
1.9 Check points of every 1000 hOUIS OF 1 Y AT .....cccoiiiiiiiiiiiiii et 2-36
1.9.1 Replacing air cleaner €lemeENnt ...........oooi i 2-36
1.10 Check points of eVery 1500 NOUIS.........coiiiiiiiie e 2-36
1.10.1 Checking injection pressure of fuel injection NOZzIe ... 2-36
1.11 Check points of every 2000 hOUIS OF 2 YEAIS ........uuiiiiiiiiiii ettt 2-36
1.11.1 Flushing cooling system and changing coolant.............ccccoouiiiiiiiii e 2-36
T2 ANUITEOZE ..ttt e e e bt e e s ab e e e e s aabae e e e e 2-37
1.12 Check points of every 3000 NOUIS.........coiiiiiiiie e 2-38
1.12.1 ChecKing iNJECION PUMP ... ..uiiiiiiiiiie ettt e et e e et e e e e e anreeeeeea 2-38
1.13 Check POINtS Of EVEIY T YEAI ... e 2-38
1.13.1 Checking iNtaKe @ir lINE.........ueiiiiiieii e e e 2-38
1.13.2 Checking radiator hoses and hOSe ClampPS ..........cooiiiiiiiiiiii e 2-38
1.13.3 Checking power SteeriNg lNE..........uiiiiiiiiiiie e 2-39
1.13.4 ChecKing fUBI TINES........oiiiieeee et e e ee e 2-39
1.13.5 Checking engine breather NOSE ........c.ooiiiiiii i 2-40

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



1.14 Check points Of VEIY 4 YEAIS........coccoiiiiiiiieeeee e
1.14.1 Replacing radiator NOSE........cccoooiiiiiiii e
1.14.2 Replacing fUEI NOSE ........eueeiiiiiiie e
1.14.3 Replacing power steering hOSe ........cccooviiiiiiiieieerr e
1.14.4 Replacing intake air iN.......cccoooiiiiiiiiie e
1.14.5 Replacing engine breather hoSe.............coovviviiiiiiiiiiicceee e

1.15 ServiCe as reqUIrEA .........ccccuuiiiiiiie e e e e e e e e e
1.15.1 Bleeding fuel SYStEM........cooiiiiiiiiiii e
1.15.2 Replacing fUSE .......cueuiiiiiiieeeeee et

2.1 Check points of daily or each use ...........cceveeeeiiiiiiiiie e,
2.1.1 Retightening mower blade SCreW............coooiviiiiieeieeeere e

2.1.2 Checking mower blade ...

2.1.3 Checking Mower belt .............oooiiiiiiii e

2.1.4 Checking gear box Oil I8VEL...........c.c.uvviiiiiiiiie e,

2.1.5 Greasing spindle shafts, belt tension pivot and tension pulley .................

2.1.6 Greasing balance shaft..............cccooiiiiii e,

2.1.7 Greasing front and rear anti-scalp rollers ..........ccccccvveeeeieeeie i,

2.1.8 Greasing universal JoiNt ............cccciiiiiiiiiie e

2.2 Check points of initial 50 hOUIS .........cocciiiiiiieieee e
2.2.1 Changing gear boX Oil..........coooiiiiiiiiiiii e

2.3 Check point of every 150 hOUIS ...
2.3.1 Changing gear boX Oil...........cooiiiiiiiiiii e

2.4 Check points Of BVEIY 1 YEaI........ccoii it
2.4.1 Checking gear box 0il Seal..........ccccuvviiiiiiiiiei e

2.5 Check point Of EVEIY 4 YEArS........ccoii it
2.5.1 Replacing gear boX Oil S€al........ccccceiviiiiiiiiiiiieee e
TIRES, WHEELS, AND BALLAST ...ttt ettt e e st e e e snnaeeeeeanes
O I = PP P PRSPPI
1.1 Inflation pressure of tireS ...
T.2 DUAITIMES ..ttt e e e e e e e e e

2. WRNEEITIEAM ... e e e
2. FrONt WHEEIS ..o
2.2 REAIN WHEEIS ....ooiiiiiii e

3. Ballast ... e a e e
S Front ballast ...
3.2 Rear ballast ...
IMPLEMENT LIMITATIONS ..ottt sttt st e e s e e e st e e e s ennneeeens
1. Weight of implements as rear ballast..............cccceeeeeiiieiiiiiicceeee e,
2. Implement limitation tables ... ———
SPECIAL TOOLS ...ttt ettt e e e ettt e e e e st e e e e e sbee e e e e snbeeeaeesnnbeeeeeennnees
1. Special tools fOr ENGINE ..........cc.uiiiiiiiiiiie e
1.1 Special USE PUIIET SEL ... e
1.2 Diesel engine compression tester (for injection nozzle)..........ccccceveeeiiiiiiicnnnns
T.BNOZZIE HESTEN ... e e
1.4 Injection pump pressure teSter ... ...
1.5 Valve guide replacing tool ...........cooeviiiiiiiiicecee e
1.6 Bushing replacing tool..........ooo o
1.7 Bushing replacing to0l.........cooo i
RSB YT =T =T I o] o o = P
1.9 Crankshaft bearing 1 replacing tool ...,
1.10 Governor gear holder busing replacing t00l ..............ccoooviiiiiiiiiieieeee e,

2. Special tools fOr traCtor............uviiiiiiiee e ————
pt B = oo I =T o T I 11 Y PSP RR
2.2 Independent PTO clutch spring compression tool............cccceeeveeeeiiiiicciiinieeeeeen.
2.3 Disassembling and assembling stand (1/2) ...........ccccocviiiiiiiiee e,
2.4 Disassembling and assembling stand (2/2) ............cccccciiiiiiieieee e,

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

v
KiSC issued 03, 2019 A



2.5 Check and high pressure relief valve assembly 00l ............coooiviiiiiiiiiiiiiiiiceec e, 2-65

2.6 Quick coupler Cartridge SOCKET ........cui i s 2-67
3. ENGINE

IMECHANISIM ..ottt e ettt e ettt e e e a bttt e e e s a ettt e e s am et e ee e e o nt e e e e e e amneeeeeesneseeeeeannateeeesannnneeaenn 3-1
L =TT [T TS oo T | USRS 3-1
1.1 FUNCtion Of CYINAEr DIOCK.........coi et e e e e e e e e 3-1
1.2 FUuNnction of CloSed Dre@ther............eeiiii e e e e e 3-1
1.3 Function of half-floating head COVEN ..........oooi e 3-1
1.4 FUNCHON Of PISTON ... et e e et e e e e e e e e enreeas 3-2
1.5 FUNCLON Of PISTON FING ..eiiiiieie e e et e e e e e e e e neee 3-2
1.6 FUNCLion Of CONNECHING FOG .......coiiiiiii e e e e e e e e nbae e e e e neee 3-2
1.7 Function of Crankshaft............ooo e 3-2
1.8 FUNCLiON Of CaMSNaft.... ... e e 3-3
1.9 FUNCLON Of FOCKET @M ..ot e e et e e e et e e e e e neee 3-3
1.10 FUNCHON Of FIYWRNEEI ..o e e e et e e e e e e e 3-3
1.11 FUNCLION Of tIMING GEAIS ...t et s e e e et e e e e e nnae e e e e neee 3-4
B I o)y o= ] o RS VZ1 (=0  H PR 3-5
2.1 Overview of lUDFCating SYSIEM .....cooi e 3-5
2.2 FUNCHON Of Ol STFAINET ... ..t e et e e st e e e st e e s anaee e e e s e neeeeas 3-7
2.3 FUNCHON Of Ol PUMIP ..ttt e e e et e e e ettt e e e e s mnb e e e e e nnbe e e e e anbreeeeesnnreeas 3-7
2.4 FUNCHON OF Ol T ...ttt e e e e e et e e e s e nbe e e e e e snnreeas 3-7
2.5 FUNCHON Of FElIEf VAIVE ...t e e s neeeeas 3-8
2.6 Function of 0il Pressure SWILCH .........oi i 3-8
K I 0o o] [ o 37751 (=] 0 PSPPSR 3-9
3.1 Overview Of COOING SYSTEIM .. ..oiiiiiiiiie et e et e e e s ebbe e e e e e anbeeeeeeaa 3-9
3.2 FUNCHION Of WatEr PUMIP ....ciiiiiiiiiee e e et e e e sttt e e e st e e e s anneaeeeeannneeeas 3-1
KR BN o0 Tox 110 o o il r=To [ =1 o PSP 3-11
K 0 oo o I o il r=To [ F=1 (o] o= o SR 3-1
O U1 Y3 (T o E P PP P PP O PPPPPPPPPP 3-12
4.1 Overview Of FUBI SYSTEM ... ... e e e e e e e e e e 3-12
4.2 FUNCLON Of TUBI FILEI ....eeee e e e e e e e 3-12
4.3 FUuNCtion Of fUl TEEA PUMIP ....cii et e e e e e e e e 3-12
4.4 Function of INJECHON NOZZIE ...........ooiiiiiiei e e e e e e 3-12
SERVICING ...ttt ettt e e oottt e e e ettt e e e e e e bttt e e e e aa bt e e e e e amsbeeeeeeanbbeeeeeanbeeeeeeannteeeeeannneeas 3-15
1. Troubleshooting fOr @NGINE .........coi i e e s e e e s e e e e e nnneeeas 3-15
2. Servicing SPeCifications fOr @NGINE ............uiiiiiii e e e 3-19
3. Tightening torques fOr @NGINE .........ooi it e e et e e e s st e e e e saneeeeaeens 3-28
O] g 1=Te? (g e J=Ta T = To 11 =1 1 oo [P PR 3-30
g = g o 1T o T T | PP PP 3-30
4.1.1 Checking COMPIESSION PrESSUIE .......ceiiiiiiiieeeiiiieeeeeatteeeeesateeeeessasteeeeesabeeeeesaanteeeeesannreeeeaaans 3-30
4.1.2 Checking ValVe ClEaranCe .........couiiiiiiiie ettt et e e e s st e e e e snreeeeeens 3-30
A WY o)y o= i1 o IS V2] (=1 0 o PRSP 3-31
4.2.1 Checking engiNe Oil PrESSUIE .......ocuuiiiiiiiiiiiie ettt e e e st e e e s et e e e e snbaeeeeans 3-31
G Oo o] 10 e JE-1Y£S] (=] o 1SR PPP 3-32
4.3.1 Checking fan belt ENSION .........ooiiiiiii et e e 3-32
4.3.2 Checking fan belt damage and WA ...........ccooiiiiiiiiiiiiiiie e 3-32
4.3.3 Checking radiator cap air 188KaAGE ..........ccuueiiiiiiiiiie e 3-32
4.3.4 Checking radiator water 1€aKage ..........cooouuiiiiiiiiiiie e 3-33
4.3.5 Checking thermostat valve opening temperature ...........ccoooveeei e 3-33
A4 FUEL SYSTEM ...ttt ettt e oo oottt et e e e e e e e e e e e et e e e e e e n e 3-34
4.4.1 Checking inJeCtion TiMING ........eeiiiiiiiiiie et e e st e e e s et e e e e s nreeeeeens 3-34
4.4.2 Checking fuel tightness of pump element ... 3-35
4.4.3 Checking fuel tightness of delivery Valve ... 3-35
4.4 .4 Checking nozzle spraying CONAItION ...........cooiiiiiiiiiii i eeeeee e 3-36
4.4.5 Checking fuel iNJECHION PrESSUIE ........eiii ittt e e et e e e e eareeee e 3-36
4.4.6 Checking valve seat tightNeSSs ..........eiiiiiiii e 3-37
4.4.7 Checking NOZZIE NOIAET ......oieieiieieee ettt e e e et e e e snreeee e e 3-37

vi BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



5. Disassembling and asSembDIiNG .......ccoo i —————————————————————————— 3-38

RIS 1Y or= T = a To [ =T Ve || 0 1= T PPPPPPRR 3-38
LT I B =1 1 Yo =Y o Vo T 1= | UUSUN 3-38
LT 2 o =Y 1 4 To AV T o T o = 11 1= Y USPRN 3-38
LT G T =Y .41 AV T o T Yo 1= USSR 3-39
5.1.4 Disconnecting wiring harness and ground Cables ...............uuiiiiiiiiiiiiiie e 3-40
5.1.5 Disconnecting fFUBI NOSES ... e e e 3-40
5.1.6 Disconnecting aCCelerator Wil .........ccooieiiii i e e e e e e e e e e e e e e e e e e eeeeeeeeeenenee 3-41
5.1.7 Disconnecting propeller shaft assembly ... 3-41
5.1.8 SeParating ENQGINE......ceciiiii i e e e e e e e e e e e e e e ——rraaaaaaaaaaan 3-41
5.1.9 Draining coolant and removing outer enNging PartS .............euuveveeiiiiiiiiiie e ee e 3-42

5.2 DisassembIiNg ©NGINE ......uuuiieiiiiie e a e e e e e e —————————————— 3-43
5.2.1 Cylinder head and VAIVE ...t e e e a e e 3-43
5.2.2 Gear case and timiNg EAIS........ccccuuiiiiiiiiii e e e e e e e e e e aaaae s 3-47
LSIVZC I =1 (] g I=T Yo Meto] ] T=Tor i1 o [ o o 1R PURRS 3-51
5.2.4 Flywheel and crankshaft ... 3-53

OIS 1= Vi oo T OO PSRRI 3-55

6.1 Cylinder head and VAIVE..........oooiiiiiiiii e e e e e e e e e e e e e e e e s nb e aeeeeaeas 3-55
6.1.1 Checking tOP CIEArANCE .........coo i e e e e e e e e e e s e rrereaeaaeas 3-55
6.1.2 Checking cylinder head surface flatness ..........ccccuviiiiiiiiii e 3-55
6.1.3 Checking cylinder head flaw .............ouuiiiiiiiii e 3-56
6.1.4 ChecCKing ValVe FE€CESSING ....ccciiiiiiiiiiiee e et e e e e e e e e e e e e e e e e e e e s e eaaa e e rreeeaeaaeas 3-57
6.1.5 Checking clearance between valve stem and valve guide ............cccccceeeiiiiiiiiiciiiieeeeeeeee, 3-57
6.1.6 Replacing ValVe QUIAE...........uuueeieie e e s e e e e e e e e e e e aaeeeeeeeeeeerernrnne 3-58
6.1.7 Checking ValVe SEAtING .......ccoiiiiieeeee e e e e e e e e e e e e aaa s 3-58
6.1.8 COITECHNG VAIVE .....uviieeiiieee et e e e e e e e e e e e e e e s n e e aeeeeaaaeeeaaaas 3-59
6.1.9 COITECHNG VAIVE SBAL.....ciiiiii i e e e e e e e e e aaa s 3-59
LT I O I = T o) o1 o IR 2= 1 Y7 PSSP 3-60
6.1.11 Checking free length and tilt of valve Spring .........ccceeevviiiiii i, 3-60
6.1.12 Checking valve spring Setting 10ad ............cooiiiiiiiiie e 3-60
6.1.13 Checking oil clearance between rocker arm and rocker arm shaft...............cccccovveeeeenneen. 3-61
6.1.14 Checking push rod alignmeNnt ............cooiiiiiiiiii e e e 3-61
6.1.15 Checking oil clearance between tappet and tappet guide bore ..............cccooviiiiiiiiieeenneen. 3-62

6.2 Timing gears, camshaft and gOVEINOI QEaT.............ccoiiiiiiiiiiiieee e aa e 3-62
6.2.1 Checking timing gear backlash ... 3-62
6.2.2 Checking idle gear 1 Side CleAranCe............ccooeiiiiiiiiieiiee et a e 3-63
6.2.3 Checking camshaft side CIEAranCe .............ccoiiiiiiiiiiieee e 3-63
6.2.4 Checking camshaft alignmeEnt.............oooiiiiiiiiiiiiiie e 3-64
6.2.5 Checking Cam N IGNT ......cooii i e e e e e e e e e e e aaa s 3-64
6.2.6 Checking oil clearance of camshaft journal ............ccceeeiiiiiiiiiiiici e, 3-64
6.2.7 Checking oil clearance between idle gear 1 shaft and idle gear bushing..............cccceeeeeeei. 3-65
6.2.8 Replacing idle gear BUSHING ........e i e e e e e e e e e e e e e e e e e aararaee 3-66

6.3 Piston and CONNECHING MO .........ccoo ittt r e s e s e e e e aaaaaaaeaees 3-66
6.3.1 Checking piston Pin bore L.D...........uiiiiiiiiicee e 3-66
6.3.2 Checking oil clearance between piston pin and small end bushing...............ccccooie. 3-66
6.3.3 Replacing small €nd BUSRING .......ueiiiii i e e e e 3-67
6.3.4 Checking connecting rod alignment..............cooiiiiiiiiiiiiiiie e 3-67
6.3.5 Checking PistON MNG QAP «.ooee oo e e e e e e e e raeaaeas 3-68
6.3.6 Checking clearance between piston ring and piston ring groove ............ccccccoevciiiiiieeeeeeeeeenn. 3-68

Lo O = ] =] = 1 1 TSR 3-69
6.4.1 Checking crankshaft side ClearanCe ..............oooviiiiiiiiiiii e 3-69
6.4.2 Checking crankshaft alignment.............oooiiiiiiiii e 3-70
6.4.3 Checking oil clearance between crankpin and crankpin bearing..............cccccoeeeiiiiiieeneenneennn. 3-70
6.4.4 Checking oil clearance between crankshaft journal and crankshaft bearing 1...................... 3-72
6.4.5 Replacing crankshaft bearing 1 .........ooeoiiiiiiiiiii e 3-73
6.4.6 Checking oil clearance between crankshaft journal and crankshaft bearing 2 and

Crankshaft DEAMNG 3 ... e e e e e e e e e e e e e e e e e e e e e e aareaes 3-74

LRSI 0/ 13T [ PSRRI 3-76

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX vii

KiSC issued 03, 2019 A



6.5.1 ChecCKing CYIINAEI WA ...ttt e e e e e e e e e e e e reeeaaaeeas 3-76

6.5.2 Correcting CYliNAEr (OVEISIZE) .......uuuviiiiiieeee ettt e e e e e e s e e et eeeaaaae s 3-76
(SR 1 010 [y o] o X USRI 3-77
6.6.1 Checking rotor I0b€ CIEAraNCE ...........eeiiiiii i e e e e e 3-77
6.6.2 Checking clearance between outer rotor and pump body ..........cccveeeeiiiiiiiiiiiiiceeeee e, 3-77
6.6.3 Checking clearance between rotor and COVET ............ciiiieeiiiiiiiiiiiieeeeeee e 3-78
B.7 RElIEf VAIVE SPIING ...ttt e e e e e e e e e e e e e e s e et a e e e eeeeaeeeeessaaaantraeeeeeaaaaens 3-78
6.7.1 CheCKiNg FElIEf VAIVE .......ccci e e e e e e e e rr e e e aaae s 3-78
4. TRANSAXLE

IMECHANISIM ...ttt ettt e et e e et e e as e e e seeeeanteeeaseeeeamteeeemseeeamseeeenseeeansaeeeanseeensaeeeanseeannseeeansenanns 4-1
1. STTUCKUIE OF IrANSAXIE ....cooiieeeie ettt e ettt e e e st e e e e aasbe e e e e snnneeeeean 4-1
B 1 = V7= [T Te I35 (=Y o SRR 4-2
2.1 HydrostatiC tranSmMISSION ......ccoiuiiiiii et e et e e s s ne e e e s nneeeas 4-2
2.1.1 Structure of hydrostatic tranSMISSION ..........coiiiiiiiiie e 4-2
2.1.2 Qil flow of hydrostatic tranSMISSION .........c..ciiiiiiiiiie e 4-3
2.1.3 Structure of HST control INKAGE ........coooiiiiiiieiee e 4-8
D B AT o =TT T [T = To [ S SRR 4-9
2.2 Range gear Shift SECHON .......ooiiiiiiii e e e e e e e e e 4-12
2.2.1 Structure of range gear Shift ... 4-12
2.3 Front Wheel drive SECHION ........o.uiiiiiii e e e e e e e e 4-13
2.3.1 Structure of front Wheel driVe ............eoiiiiiiii e 4-13
2.4 Differential gear SECHON. .......oii it e e et e e e e e e e e e e e e b e e e e e enees 4-14
2.4.1 Structure of differential QEarS...........uuiii i 4-14
2.4.2 Structure of differential IOCK .............eoiiiiiii e 4-16
BT =] =1 (T (o o PR 4-17
2.5.1 Structure of brake SYSIEM ........ooii i 4-17
T e @ V71 (=3 o PR ORPPERPPRRRRR 4-19
3.1 Structure Of PTO SYSIEM ...ciiiiiiiii ettt e e e st e e e s e e e e s nnneeeas 4-19
3.1.1 Function of PTO clutch relief ValVe ... 4-20
3.1.2 Engaged function of PTO CIULC .......cooiiiiiii e 4-20
3.1.3 Disengaged function of PTO CIULC ..........ooiiiiii e 4-20
3.2 Structure of Mid and rear PTO ...ttt e st e e e ee e e s s nnaeeens 4-21
@ 1Y < PSPPI 4-22
4.1 Hydraulic pump drive gear SECHON ..........coiiiiiiiiie ettt e e e e eneees 4-22
4.1.1 Structure of hydraulic pump drive GEar...........ooouuiiiiiiiiiiee e eaeeee e 4-22
S Y 1 | 4-23
1. Troubleshooting fOr traNSAXIE ...........eiii e e e e e e e nnaeeeas 4-23
2. Servicing specifications fOr tranSaXIe ..........cooiiiiiiiii s 4-27
3. Tightening torques fOr tranSaAXIE ..........cueeiii it e e e neeeee e 4-28
T O] g T=Te? (1 aTe J=Ta T = To U =] 1 oo [P PR 4-29
4.1 Adjusting MaXimUM SPEEA ......ceiuiiiiieiiiiiii et e e e et e e e e e et e e e e e nbe e e e e e snbeeeaeesanneeeeeeannees 4-29
4.2 Adjusting HST neutral POSItION .......coooiiiiiiie e e e e e e 4-29
4.3 Checking and adjusting HST neutral spring (dynamic braking) ..........ccccccooiiiiiiniii e, 4-30
4.4 Checking charge relief PreSSUIE ........oocuuiiii i e 4-31
4.5 Checking high relief pressure (FOrward) ...... ... e 4-32
4.6 Checking high relief pressure (REVEISE).........uiii it 4-33
4.7 Readjusting relief valve (When HST does not work due to its loose hexagon socket head screw) 4-33
4.8 Checking PTO clutch operating PreSSUIe..........coii it 4-35
4.9 Adjusting brake pedal free travel..........c..ooi i 4-35
5. Disassembling and @sSemMDIING .........ooiiiiiiiii e e 4-36
5.1 Separating franSaAXIE .........cooo i e e aaeeeas 4-36
5.1.1 Draining transmission flUid...........c..oiii e 4-36
5.1.2 ReEMOVING Dattery ... e 4-36
5.1.3 Removing lift rod and IoWer INK............c.ooiiiiiiii e 4-37
5.1.4 RemMOVING ROPS ... et e e e ettt e e e e st e e e e e b e e e e e enneee 4-37
5.1.5 REMOVING SEAL....cii ittt e e e e e e e e e et e e e e e enbee e e e e ennees 4-37
5.1.6 REMOVING SEEP ...eeiiiiiiiiiie ittt e e e e e e et e e e e et e e e e e anbe e e e e e anbeeeeeeennees 4-38

viii BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



LT A 3 =T 0 Lo )Y T aTo I £ 0 To /= PR 4-38

5.1.8 REMOVING FUET TANK ....eeiiiiiiiiiei e e e e e e e e e s r e e e e e e e e e as 4-38
5.1.9 REMOVING r€Ar WHEEL .......eiiiieieiicieei e e e s e e e e e e e e e e e e e e e e e eeeeeeesernrnnes 4-39
5.1.10 Removing fender CENTEr STAY ..........uuuiiiiiiiii e 4-39
5.1.11 Removing fender bracket and hitch plate...............cccceeiiiiii i, 4-39
5.1.12 Removing transaxie asSEmMDbIY ..o e e e e e e e 4-40
5.1.13 Removing brake Peal............uueeiiiiiiiii i e e e e e e e e e aa e 4-41
5.1.14 Removing propeller Shaft.........cccuuuiiiiiiii e 4-42
5.1.15 Removing differential IoCK pedal.............cooiiiiiiiiiiiiiee e 4-42
5.1.16 Removing speed control pedal, HST damper, and cruise rod ..........ccccccccoeiviiiiiiiieeneeeeeeenn. 4-42
5.2 HydrostatiC tranSmiSSION .......... i e e e e e e e e e e e e e e e e 4-43
5.2.1 Removing levers and mower lift arm ...........coooiiiiiiiiieeeee e 4-43
5.2.2 Removing PTO CIULCh VAIVE..........uuiiiiiiiiieeee et a e e 4-43
5.2.3 RemMOVING Oil COOIEI COVET ... e e s e e e e e e e e e aaaaeeeeeeeeseesernrnnes 4-44
5.2.4 Removing center section and valve plates ............ooorvrriieiiiiicccrcre e 4-44
5.2.5 Removing check and high pressure relief valve plug ..o, 4-45
5.2.6 Checking check and high pressure relief valve ...........cccccccoooiiiiiiiiiiiieieee e, 4-45
5.2.7 Removing CYlINAEr BIOCK ........uueeee e e e e e e e e e e e e e e e e e e eararane 4-45
5.2.8 Removing cylinder block and PiStON .........cooo oo 4-46
5.2.9 Removing swashplate and trust roller bearing...........oooooeeiiiiiiiiiiiiiie e 4-46
5.2.10 Removing 4WD detent ball ........ ..o e e 4-47
5.2.11 Removing neutral arm and trunnion arM..............oooiiiiiiiiiiiiiiiresee e e e e e e e e e e e e e ee e eeeeeeneaen 4-47
oG I Yo [ = 1U ] o037/ L1 o 1= 4-48
5.3.1 Removing hydrauliC CYINNAEr ........ ..o e e e e e e e e e e e e e e e e e e eeeaeraeane 4-48
5.4 Transaxle Shafts ........ooi i e e e nraeas 4-48
5.4.1 Removing transaxle case froNt COVET ...........coiiiiiiiiiiiiicc e 4-48
5.4.2 Removing hydraulic pump assembIy .........ccooiiiiiiiii s e e e e e e e e e e e eeaaaraee 4-50
5.4.3 Removing rear PTO COVEr @SSEMDIY ........cccooiiiiiiiiiiiieieee e e e e e aaae s 4-51
5.4.4 Disassembling rear axle (L.H.) .. 4-51
5.4.5 Removing rear axle case (R.H.) ... 4-52
5.4.6 Removing 66T fiNAl GEAI..........ci i e e e e e e e s e e e e as 4-53
5.4.7 Removing rear axle case, R.H. and brake ... 4-54
5.4.8 Removing PTO ClULCh @SSEMDIY ........uuiiiiiiiei i e e 4-55
5.5 ASSEMDIING SNATES . ..uuiiiiiiiiiice e e e e e e raaaaaaeaaan 4-55
5.5.1 Assembling select arms and HST pump shaft (PTO clutch shaft)...............ccooe 4-55
5.5.2 Assembling front wheel drive shaft, shifter, spiral bevel pinion shaft and mid-PTO shaft....... 4-56

OIS 1= Vi o1 o T OO PPRPRRT 4-57
6.1 HydrostatiC tranSMISSION .......cccoiii i e e e e e e e e e et e e e e e e et eaeaeeeeas 4-57
6.1.1 Checking CENLEI SECLON ......ccoiiiieeeee e e e e e e e e e e s et re e e raeaae s 4-57
6.1.2 Checking charge relief ValVe..............uuiiiiiiii e 4-57
6.1.3 Checking check and high pressure relief valve ...........cccccccooiiiiiiiiiiiiiee e, 4-57
6.1.4 Checking cylinder block @sSembBIY ..........ooooiiiiiiii e 4-58
6.1.5 Checking thrust washer, thrust roller bearing, thrust plate and cradle bearing....................... 4-58
6.1.6 Checking pump shaft (PTO clutch shaft) ..., 4-58
6.1.7 Checking Needle DEArNG ..o e 4-59
6.2 TrANSAXIE CASE ...oiiiiiiiie ittt e oo ettt e e e e e e e e e e e r et e e et e e e e e e e e e s b aeeeeeeas 4-59
Lo B O o T=Tor (] o o= 1T [ PPRURPR 4-59
6.2.2 Checking PTO CIUtCh dISC WA ........cuviiiiiiiee e e e e 4-59
6.2.3 Checking separate plate and back plate Wear...........cccccoeeeee i, 4-59
6.2.4 Checking flatness of clutch piston, pressure plate and steel plate ...............occcvivieeeeenneenn. 4-60
6.2.5 Checking clutch spring free 18NGth..........ooi oo 4-60
6.2.6 Checking PTO brake diSC WEAN ...........ceeiiiiiiiiiiiiieee et e e e 4-60
6.2.7 Checking PTO brake plate.........ccuuuiiiiiiiiiicce et 4-60
6.2.8 Checking clearance between differential case and differential side gear ..............cccceeeeeeeenn. 4-61
6.2.9 Checking clearance between differential pinion shaft and differential pinion......................... 4-61
6.2.10 Checking backlash between differential pinion and differential side gear.............ccccceeeco... 4-61
6.2.11 Checking backlash between spiral bevel pinion gear and bevel gear.............c.cccvveeeeeeeeennn. 4-62
6.2.12 Checking brake cam [ever MOVEMENT ..........ccociiiiiiiiiieee e 4-62

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX [

KiSC issued 03, 2019 A



6.2.13 Checking flatness of actuator and bearing holder ..............cccccoiiiii e, 4-62

6.2.14 Checking height of cam plate and ball................ccoeiiiiiiii e, 4-63
6.2.15 Checking brake disc and friction plate Wear ............cccceeiiiiiiiic i 4-63
5. FRONT AXLE
IMECHANISIM ... ettt ettt e ettt e e et e e st e e e seeeeanteeeaseeaeamteeeamseeeamseeeenseeeantaeeesseeensaeeesnsenannseeeansenanns 5-1
1. SIrUCKUIE OF fTONT @XIE ... et e e e st e e e e ettt e e e e sennneeeeean 5-1
b (o] oL N o T=TCTI= 11T | o o o= o PR 5-2
2.1 Camber Of fIONt @XIE ... i et e et e e e et e e e e e e e anreeas 5-2
2.2 Kingpin angle Of frONt @XI€...........ueiiiiiieie e 5-2
2.3 Caster Of fTONT @XIE .....coeiiieieie ettt e e et e e e et e e e e s e e e e nnreeas 5-2
2.4 TOE-IN OF fTONT @XIE ....eeieiieeie et e e e e ettt e e e s et e e e e e nbre e e e e snnreeas 5-2
SERVICING ...ttt ettt e et e ettt e et e e st eeeeasee e et eeeeamteeeanteeeamteeeamseeeamseeeansseeanseeeeanseeennseeeanneenn 5-5
1. Troubleshooting fOr frONt @XIE ...........ooi i et e e e e eee e 5-5
2. Servicing specifications for front @XIE ............ooiuiiiii i 5-6
3. Tightening torques fOr froNt @XIE .........o i 5-7
O] g T=Te? (T g e J=Ta T IE= Lo 11 =] 1 oo [P RR 5-8
o N |01 1] T I (o 1= o PP 5-8
4.2 Adjusting front axle roCKiNG fOrCE ... e e 5-8
4.3 Adjusting front wheel steering angle ..o 5-9
5. Disassembling and @SSEMDIING .......cooiiiiiiiiii e e e 5-9
5.1 Separating front axle assembIY ...........ooi e 5-9
5.1.1 Draining front @xle CasSe Ol .........oouuiiiiiii e 5-9
5.1.2 REMOVING DAEIY ... e 5-9
5.1.3 REMOVING DONNEL.... ..o e e e 5-10
5.1.4 Removing front wheel and propeller shaft CoOVer ... 5-10
5.1.5 Disconnecting propeller shaft ... 5-11
5.1.6 Removing front axle assembIy ... 5-11
5.2 Front @xle @SSEMDIY ... ..eeiiiiiiieiie et e e s aaaeeas 5-12
5.2.1 Removing power sSteering CYIINAET............oiiiiiiiii et 5-12
5.2.2 Removing bevel gear case and front gear Case .........ccccoovueeiiiiiiii e 5-12
5.2.3 RemoVving frONt gear CASE COVET ........coiiuiiiiiiiiiiiie ettt e e e 5-12
5.2.4 Removing 36T bevel gear and front axle shaft............cccooiii i, 5-13
5.2.5 Removing front gear case and bevel gear Case .........cccoovvueeieiiiiiieie e 5-13
5.2.6 Removing bevel pinion shaft and differential gear assembly............coccociiiiiiiii e, 5-14
5.2.7 Removing differential gear...........c.ueii oo 5-15
LS Y o o T SRR 5-15
6.1 Checking clearance between differential case and differential side gear............ccccccceiiiieniinnnen. 5-15
6.2 Checking clearance between differential pinion shaft and differential pinion..............ccccccoce . 5-15
6.3 Checking backlash between differential pinion and differential side gear.............ccoccceiiiiieieinnnen. 5-16
6.4 Checking turning torque of bevel pinion shaft.............cooi e 5-16
6.5 Checking backlash between bevel pinion shaft and bevel gear.............cccoooiiiiiii i, 5-17
6.6 Checking backlash between 12T bevel gear and 15T bevel gear .........ccccoooiiiiiiiii e, 5-17
6.7 Checking clearance between center pin and pin support bushing.........ccccoociiiiiii e, 5-18
6. STEERING
IMECHANISIM ...ttt ettt ettt e ettt e et et e e ea e e e s eeeeasteeeameeeeameeeeamseeeamseeeamseeeamseeeaanseeensaeeeanseeeaneeeeanseeans 6-1
1. Structure of StEEIMNG SYSIEM ..o it e et e e s e bt e e e s abaeeeeeaa 6-1
2. Hydraulic CIirCUit Of SEEEIING .....eeiiiiiiiiie et e et e e s sn e e e e s sneeeeeeans 6-2
] (1= Ty o To N eTo] g o)1 =T PO UPP ORI 6-3
3.1 Structure of SteeriNg CONIOIIET ........ueeiiie et e e ee e 6-3
K T R I O] o (o] IV = PR PST 6-3
3.1.2 MELErING AEVICE ...coiiiiiiiiie ettt e st e e e e e e e e nnbe e e e e e e 6-3
A8 RELIEF VAIVE ... e e nreeas 6-4
Y (oY= g To I 03 10 To = PSPPSR 6-5
4.1 Structure of Steering CYIINUET .........eiii e e e 6-5
S 1 | S 6-7
1. Troubleshooting fOr STEEING .....c.ii e s e e e s ebaeeee e 6-7
X BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



2. Servicing specifications for STEEING .........ccuuiiiiiiie e e aa e e e 6-9

3. Tightening torques fOr STEEING .......cciii i e e e e e e e e e s e re e e e e aaaeeeeeaan 6-10

4. Checking and adjUSTiNg ........cccuiiiiiiiiiie e e e e e e e e e e e e e e e e e e e e e b araaaaas 6-11

4.1 Checking relief valve operating PreSSUre ...........ueeeiiiiie oot 6-11

5. Disassembling and assembDIiNG ........coo i —————————————————————— 6-11

T B oY= ] (==Y T I o3 11 o L= 6-11

5.1.1 Removing adapter and tie-rOd .........cccooiiiiiiiii s e e e e e e e 6-11

5.1.2 Disassembling steering CYINAEN .......ccooiiii i e e e e e e e e e eeeaaenee 6-12

5.2 Separating power Steering CONIOIIET ...........coiiiiiiieeee e e e e e e e e e e 6-12

LT I o =Y 2 4 To AV T o T o= 1 11= Y USPRN 6-12

5.2.2 RemoVving SteeriNg WHEEI .........ueeiiiii e e e e e e e e e e e e e e e e e rara—a 6-13

5.2.3 REMOVING UPPEF PANEL.....iiiiiiiiiiciieie e ettt e ettt e e s e s e s e e e aeaaaaaaaaeeeeeeeeseessrnrnnes 6-13

5.2.4 RemoVving Steering CONTIOIIET .........uiiie e e e e e e e e e e e e e e e e e e eeeaerneane 6-13

5.3 Separating power St€eriNg CYINAET ........ooiiiiii i e e e e e e e e e e 6-14

LT T I =Y .47 AV T o T Yo 1= USSR 6-14

5.3.2 Removing front axle assembly............oeoiiiiiiiiiiiiiee e 6-15

5.3.3 Removing power Steering CYIINAET .......cooiiiii i e e e e e e e e e e e e e e e eeeeeeeeeraenne 6-15

OIS 1= Vi oo T OO PSRRI 6-16

6.1 Checking steering CylINAEr 1.D. ... e aaa s 6-16

6.2 Checking clearance between rod and QUIde .............ccccuiiiiiiiiiiie e 6-16

7. HYDRAULIC SYSTEM

IMECHANISIM ...t ettt e e oottt e e e et e e e e e e eataeeeeesstaeeeeeeasaaeeeesaasaaeeeesssseeeesannsseeeesansraeeess 7-1

1. Structure of RYdrauliC SYSTEM ... it e ettt e e e s e e e s nnaeeeean 7-1

A o 1Yo 1= TU ] Lol o7 o ORISR 7-2

R o 1Yo 1= TU ] Lo o1 o] o T O URTPPRR 7-4

3.1 Outline of hydrauliC PUMIP ......eeeiiieeieee ettt e e et e et e e e e neb e e e s annneeeee s 7-4

3.2 Structure of hydrauliC PUMP . ....eiiiiie et e e e e st e e e e ne e e e e s annneeeee s 7-4

3.3 Specification of hydraulic PUMP .........eeiiiii e s e e e eeeeas 7-4

e a1 (o) IV 1Y TS 7-4

4.1 OULliNE OF CONTIOI VAIVE ...t e e e e e e e e e e e e e e e aaaa e e e s s e annnsnreneeees 7-4

4.2 FUNCHION Of CONTIOI VAIVE ...ttt e e e e e e e e et e e e aaa e e e e e s e ennssenreneeeeas 7-5

4.2.1 Control valve in neutral POSItION............ooiiiiiiiiiiiie et e e e 7-5

4.2.2 Control valve in lift POSItION ........oooiiiiii e 7-6

4.2.3 Control valve in dOWN POSIION .......ouuiiiiiiiiiie e e e e e e s enreeeeeeanes 7-7

5. FIOW PFIOILY VAIVE ...ttt e e e e oo et e e e e e e e e e e e e sa b ee e e e e e aaeee e s 7-8

5.1 Outline of flow PriOrity VAIVE ........oooiiiiiiie e e e eeean 7-8

5.2 Structure of fIOW Priority VAIVE ........ooueiiiiii e 7-9

5.3 Specification of flow Priority VaAIVE ..........oooiiiiiii e 7-10

LT Y 1= IR = 1 - SO PPEPRR 7-10

6.1 OULNE OF FEIIET VAIVE ... e e e e e e e e e e s nnnbraaeeeeeeas 7-10

6.2 SErUCIUrE OF FEIIET VAIVE ... e e e e e e e e e e s aaeeeeaeas 7-11

6.3 FUNCHON Of relIef VAIVE ... e e e e e e e e eeaeas 7-12

6.4 Specification Of relief VaIVE............oiiii e e 7-13

7. HYArauliC CYIINAET ...ttt e et e e e e e e e e e e e s reeeeeaaeeeeaan 7-14

7.1 Structure of hydrauliC CYIINAET ..o e 7-14

8. Hydraulic BIOCK type OULIEL.......coo et e e s e e eneeeeean 7-15

8.1 Structure of hydraulic block type OULIEt ...........oooiiiiiii e 7-15

1S Y Lo Y T 0] = Lo = PRSP 7-16

9.1 Structure of MOWET INKAGE .........ooiiiiiiiie e e s e e s aneeeas 7-16

O ool ToT= o LoT Y Y RO 7-17

O TR RS 4 0T U= S 7-17

10.1.1 Structure of front loader valve and PIPe ........coiuuiiiiiiiiiiiee e 7-17

10.1.2 Structure of front Ioader CONrol VAIVE ............coo i 7-18

10.2 Front loader hydrauliC CIFCUIL...........ooiiiiiiieiie e e e 7-19

10.3 Function of [0ader CONLIOl VAIVE ..........cooiiiiiiiiiieeeee et e e e e e e e e e e e ennnenraees 7-20

10.3.1 Loader control lever in neutral POSItION ...........ocuuiiiiiiiiiie e 7-20

10.3.2 Loader control [ever in UP POSITION .........c.uuiiiiiiiiiiee e e e rareeee e 7-21
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX Xi

KiSC issued 03, 2019 A



10.3.3 Loader control lever in dOWn POSItION .........cooviiiiiiiiiiiie e 7-23

10.3.4 Loader control lever in floating pOSItioN ..........ccccuiiiiiiiiiie e 7-25

10.3.5 Loader control lever in roll-back poSition .............uuuiiiiiiiiiiiiiie e 7-27

10.3.6 Loader control lever in dump POSItION ..........oooiiiiiiiiiiiers e 7-29
SERVICING ...ttt et e ettt e e e ettt e e e et b ee e e e e s bt eeeeeeanbeeeeeeansbeeeeeeanbeeeeeeanbeeeeeeannteeeeeanneeas 7-31
1. Troubleshooting for Nydraulic SYSIEM ... e e 7-31
2. Servicing specifications for hydraulic SYSTEM ...........oooiiiiiiiii e 7-32
3. Tightening torques for hydrauliC SYSIEM .........cooiii i e e e s 7-33
4. Checking and adjUSTiNg ........cccuuuiiiiiiiiiie e e e e e e e e e e e e e e e e e e e e e sa b raraaaaaaas 7-34
g =Y 11T Y= RPN 7-34
4.1.1 Checking relief valve Setting PreSSUIE .........ccoii i 7-34

o V1o T o JF=T o o I o 4o 1AV Z= | V7= YRR 7-34
4.2.1 Checking hydraulic pump Oil fIOW ..........cooiiiiiiiii e 7-34

4.2.2 Checking power steering Oil flOW ...........oooiiiiiiiiiiiee e 7-35

G Y Lo Y o 13 1 0] = To [ TP PERPR SR 7-36
4.3.1 Adjusting mower lift INKAGE .........ccuuuiiiiiiiee e 7-36

5. Disassembling and assembIiNg .........coooiiiiiiiiiiie e —————————————— 7-37
TRt I o Yo [ = 10 ] o0 0T o oS 7-37
5.1.1 REMOVING DAEIY ...ttt s e s e e e e e e e e e aaaaeeeeeeeeeeenarnrnres 7-37

5.1.2 Removing lift rod and IOWET lINK..........oooiiiiiiiiiiee e e 7-37
5.1.3RemMOVING ROPS ..o e e e e e e e e e e e e e e e et a e e e e eeaaaeeas 7-38

5.1.4 REMOVING SEAL......ci ittt e et e e e ettt ettt e eeee et a s e e seseeeeaaaaaaaaeeeeeeeeeerernrnres 7-38

LT I T =Y 0 0 (o AV T o TR =Y o SRS 7-38

5.1.6 REMOVING FENUET ...uvieiiiiiieee e e e e e e e e e e e e e e e e st r e e e reaaaeeas 7-38

5.1.7 ReMOVING FUETTANK ....eeeiiiiieee et e e e e e e e e e e et e e e e reaeaee s 7-39

5.1.8 Removing fender CENTEr STAY ..........uviiiiiiiiiic e 7-39

5.1.9 Removing hydrauliC PUMIP ......uueeeiiieie ettt s e s e s e e e e e e e aaaaaaaeeeeeeeeneensnees 7-39

5.2 Hydraulic CYlINAEIr DIOCK .......eeiieee e e e e e e e e e e e e e e e ee e e s 7-40
5.2.1 REMOVING DAY ...ttt s e s e e e e e e e e e aaaaeeeeeeeeeeenarnrnres 7-40

5.2.2 Removing lift rod and IOWET lINK..........oooiiiiiiiiiiee e 7-41
5.2.3RemOVING ROPS ..o e e e e e e e e e e e e e e e e e eraaaaaeas 7-41

5.2.4 REMOVING SEAL......ciiiiiiieeiiiiet ettt et et e e e ettt et e et e et a e s e seseeeeaaaaaaaeeeeeeeeeeerernrnres 7-41

oI T 2 =Y 0 0 (o AV T o TR =Y o PRSP 7-41

oI =T (o) T aTo I (=] o 1= SRR 7-42

5.2.7 REMOVING FUETTANK ....eeeiiiiiie e e e e e e e e e e e e reeeaaaeeas 7-42

5.2.8 Removing fender CENTEr STAY .........uuiiiiiiiiiii e 7-43

5.2.9 Removing mower linkage and Wire harNess ...........oooviviiiiiiiiiiiiiiceess s e e e e e e e ee e e eeeeeeaeaees 7-43
5.2.10 Removing hydraulic cylinder DIOCK ...........ccoooiiiiiiiii s e e e e e e e e e aeeens 7-43

5.3 Hydraulic cylinder and CONtrol VAIVE...........ccooi i 7-44
5.3.1 REMOVING CONTIOl VAIVE .....oeviiiiiiiiiiieie ettt s e s e s e e e e e e e aaaaaaeeeeeeeeeeeennnees 7-44

5.3.2 RemoVving CONIOl VAIVE I@VEN ........uueeiie i e e e e e e e e e e e e e e eeeeeeeeeeasenes 7-44

5.3.3 Removing lift arm, hydraulic arm shaft and hydraulic arm.............ccccccceiiiiiiiiiiiiieeeee, 7-45

5.3.4 Removing hydrauliC PiSTON..........euuueiiiie i e e e e e e e e e e e e e e e e e eeeeeeeeareee 7-45

5.3.5 Removing lowering speed adjusting ValVe.............ccoiiiiiiiiiiiiiiecie e e eeeeaaaees 7-45

5.4 MOWET [ift INKAQGE .....uvviiiieiiiiee et e e e e e e e e e e e e e e e e e e e e aeenanbaaeeeeeaaaeaeaaaanns 7-46
5.4.1 Disassembling MOWET INKAGE .......uuuiiiieieie i e e e e e e e e e e e e e e e e e eeeeeeeeaenee 7-46

5.5 Control valve (FrONtI0AAEN) ........c..eiiiiiiiiiiiee e e e e e e e e e e s e e e e e e e e e e e e e eanas 7-47
5.5.1 REMOVING DAEIY ...ttt s s e e e e e e e e e aaaaaaeeeeeeeeanernrnres 7-47

5.5.2 RemMOVING ROPS ... e e e e e e e e e e e e e e e e e e aaaeeas 7-47

5.5.3 REMOVING SEAL......ci oottt e ettt et e e e s e e e e e e e aaaaaaeeeeee e reaaarara—a 7-47

LRI 3 =Y 0 0 (o AV T o TR =Y o PRSP 7-47

5.5.5 REMOVING FENUET ....uviiiiiiiiee e e e e e e e e e e e e e e e et a e e e e eaaaeeas 7-48

5.5.6 REMOVING CONIIOl VAIVE .....ooviiiiiiiiciee ittt e s e s e e e e e e e e e e e e e eeeeeeeeeeeensnees 7-48

5.5.7 Disassembling CONtrOl VAIVE .........uuuneiiiiii e e e e e e e e e e e e e e e e eeeaaaaee 7-49

5.6 QUICK COUPIET ...ttt ettt e e ettt e e e s sttt e e e e eaae et e e e s ansbeeeeeanteeeeesannsbeeeesannnneeas 7-50
5.6.1 Removing quick coupler (fractor SIdE) ..........cooiiiiiiiiieice e 7-50

SIS 1= Vol o T SO PRPPRR 7-50
LS 20 I 1Y L= 10 o o 0T o] o SRR 7-50

Xii

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



6.1.1 Checking clearance between tip of gear tooth and casing ...........cccceeeeeiieiiiiiiiciieeeeee, 7-50

6.1.2 Checking clearance between bushing and shaft ............ccocoiii e 7-51

6.1.3 Checking side plate thiICKNESS ..........ooiiiiiiiie e 7-51

6.2 HYdrauliC CYIINAET ......ccoi e e e e e e s e e e e e nreeas 7-51

6.2.1 Checking hydraulic CyliNAer DOre ............oooiiiiiiii e 7-51

6.2.2 Checking hydraulic arm shaft BUShING ..........cooiiiiiiii e 7-52

8. ELECTRICAL SYSTEM

IMECHANISIM .ottt ettt ekt e e sttt e ettt e e st eeesteeeamteeeemteeeamseeeemseeeamseeeesseeaseeeeanseeeanteeeanseneanseeeanseeeans 8-1

1. Wiring diagram Of BX traClOr .......ooeiiiiie ettt e e e e s e s 8-1

A = =T i Tor= T I oo o g T=Tex (o o o F- o O TURRR 8-2

3. Reading electrical Circuit diagrams ...........ooiiiiiiiiie e e e st e e e e sbaeeeeeenes 8-3

3.1 Electrical wiring chart SYMDOIS ..........uiiiiii e 8-3

K2 =)V o101 fe) i ool gl g T=Ter (o) i [F=To | =1 141 SRR 8-6

3.3 Precautions on handling electrical CONNECIOrS ...........ooiiiiiii i 8-7

S Y= (] o V71 (=0 o RSP 8-8

4.1 Electrical circuit of Starting SYSIEM .........uiiii e 8-8

4.2 FUNCHON OF FEIAY ...ttt e ettt e e e e ettt e e e e n e e e e e ambee e e e e enbeeeeeennneeas 8-9

4.3 FUNCHON Of STAMET ... e e e e e e nbee e e e e nneeas 8-9

4.4 FUNCLON OF GIOW PIUQG ..eeiiiiiiieie ettt ettt e e e s ettt e e e s nte e e e e e sbteeeeesanbeeeeeeannes 8-10

4.5 Function of safety SWItCH ........cooiiiiiii et e e s e e e 8-10

4.6 FUNCLON Of fUBI PUMIP ...ciii et e e st e e e e eat e e e e snee e e e e s snbeeeeeeannes 8-10

5. Operator presence control (OPC) SYSIEM ... ..eiiiiiiiiiiii et e e ee e 8-11

5.1 Electrical Circuit 0f OPC tIMET......cooo it a e s nneeeas 8-11

LI O =T o o I3 Y5] 1= 0 SRR 8-12

6.1 Electrical circuit for charging SYSIEM .........ooiiiiiii e 8-12

6.2 Function of IC regulator (3P CONNECLOr tYPE) ....cciiiuuiiiiiiiiiie e 8-13

A e ] 1 [ Te TR (=0 DO PP OO PPPPPPPP 8-14

7.1 Electrical circuit for lIghting SYStEM ......coooiiiiii e 8-14

ST €T T o = RSP EPRTR 8-15

8.1 Electrical circuit of gauge SYSIEM ... ....oii e 8-15

1Y oY (Y o= = SRR SRR 8-16

8.2.1 FUNCHION Of NOUI METET ... e 8-16

8.2.2 Function of taChOmMEter .........eiiii e 8-16

8.2.3 FUNCLION OF fUBI GAUGE ... e e e e 8-16

8.2.4 Function of coolant temperature AaugEe ..........c.ueeieiiiiiiii i 8-16

8.3 FUNCLION Of fUEI IEVEl SENSOT .....ciiiiieieiei et e st e e s aneeeas 8-17

8.4 Function of coolant temperature SENSON............oi i 8-17

8.5 Function of 0il pressure SWItCH ... s 8-18

1SR O (1= = RPN 8-19

9.1 Electrical CirCUIt fOr @CCESSONY .....eiiiiiiiiiie ittt st e e s e e s st e e e s annaeeeas 8-19

9.2 FUNCHON Of DC OULIEL ...t et e e e et e e e e e e e e e neeeas 8-20

SERVICING ...ttt ettt e ettt e ettt e et e e e sateeeasteeeanteeeamseeeamteeeenseeeemteeeeseeeanseeeeanteeeanseeeanseeennnes 8-21

1. Troubleshooting for €leCtriCal SYSIEM ..........oiii e 8-21

2. Service specifications for electrical SYSIEM ..........oooiiiiiii i 8-27

3. Tightening torques for electriCal SYStEM ........ccuuiiii i 8-28

@1 o T=Te? (T aTo J=Ta T K=o [N L] 110 o [P PRSP 8-29

B T 1 1= RSP RPPOUPPRRN 8-29

4.1.1 Checking battery VOIAGE ........ueieiiiiiiiiie e ee e 8-29

4.1.2 Checking battery terminal CoNNECHION..........cooiiiiiiiii e 8-29

4.1.3 Checking battery specific gravity .........ccooiuiiiiiiiii e 8-29

Y= 1 T (o o PR PUPPRRN 8-30

4.2.1 Checking main switch connNector VOItage............c.eeiiiiiiiiie e 8-30

4.2.2 Checking main switch continuity at off POSItion...........ccceoiiiiiiiii e 8-30

4.2.3 Checking main switch continuity at on POSItioN ..........cccooiiiiiiiiiiiii e 8-31

4.2.4 Checking main switch continuity at preheat position ............ccccccoiiiiiiii e 8-31

4.2.5 Checking main switch continuity at start position ...........ccccoociiiii i 8-31

TS - = RSP OUPPRRN 8-32
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX Xiii

KiSC issued 03, 2019 A



N Tt B @4 o T=Tor (] 0 To T o) (o] PRSP 8-32

4.3.2 Testing starter magnet switch (pull-in, holding COIlS) .........ccooiiiiiiiiii e, 8-32
] o1V o] L T PSRRI 8-32
4.4.1 Checking glow plug lead terminal voltage ...........cccvviieiiiiiee e 8-32
4.4.2 Checking glow plug CONLINUILY .......cuviiiiiiiiiiee e e e e 8-33
IS T= 1 1= A1/ L o SRR 8-33
4.5.1 Checking PTO shift lever switch continuity ..............cceeeiiiie e, 8-33
4.5.2 Checking HST neutral switch CONtiNUILY ...........cccciiiiiiiiiiie e 8-34
4.6 Operator presence control (OPC) SYSIEM ........uuiiiiiiiii e 8-34
4.6.1 Checking seat switch and seat turnover switch continuity.............ccccccceiiiiiiiiiciiie, 8-34
4.6.2 CheCKiNG OPC tIMEN ....uviiiiiiie et e e e e e e e e e e e e e e e e e e e e e s s aanbrraeereaeaeeas 8-36
A U= I o U o o] o SRR 8-36
4.7.1 Checking fuel pump connector VORAQGE............ooociiiiieieieee e 8-36
4.7.2 Checking fuel pump CONtINUILY .........uuiiiiiiiiiee e 8-37

v S = gV | =TS o] o JE<To] 1= g Uo 1o SRR 8-37
4.8.1 Testing engine StOP SOIENOIA .........coooiiiiiiiieeee e 8-37
I o 1= 1 = RSP 8-37
4.9.1 Checking timer relay connector VORAGE............ccccuiiiiiiiiiiie et 8-37
e B 1= Y1 (g o {1l =Y = 8-37
4,10 Charging SYSIEIM ....cccciiiiii e e e e e e e e e e e e e e e e e e e s e e e b rreeeeeaaaaeeeeaanannrrnreees 8-38
4.10.1 Checking battery charging CUITENt............cooiiiiiiiieeee e 8-38
4.11 CombINAtION SWILCH ...ceiiiiiiiiie e e e e e e et e e e e en e e e e e annre e e e e enees 8-38
4.11.1 Removing combination SWItCh...........ccooiiiiiiiiirrr e 8-38
4.11.2 Checking combination switch connector voltage ..., 8-38
4.11.3 Checking head light switch continuity when setting switch at OFF position.......................... 8-39
4.11.4 Checking head light switch continuity when setting switch at ON position ............cc............. 8-39
4.11.5 Checking turn signal light switch continuity when setting switch knob at OFF position ........ 8-40
4.11.6 Checking turn signal light switch continuity when setting switch knob at RIGHT position ....8-40
4.11.7 Checking turn signal light switch continuity when setting switch knob at LEFT position....... 8-41
4.11.8 Checking hazard switch continuity when setting switch knob at OFF position ..................... 8-41
4.11.9 Checking hazard switch continuity when setting switch knob at ON position ....................... 8-42
4.11.10 Checking flasher unit connector voltage ...........ccuvveeeiiiiic e 8-42
4.11.11 Testing flasher unit aCtUAtION .............eeiiiiiii i 8-43
o 2 - 11 o = PSSP PR SRR 8-43
4.12.1 Checking charge lamp (charging CirCUIt) ..........ccccuuiiiiiiiie e 8-43
4.12.2 Checking engine Oil PreSSUre lamMpP.........oiiie i e e e e e 8-44
4.12.3 Checking engine oil pressure switch CONtiNUILY ...........ccooeeiiiiiiiiiiiiiiiecee e, 8-44
4.12.4 Checking fuel level Sensor CONtINUILY ...........cooiiiiiiiiiiiicce e 8-44
4.12.5 Checking coolant temperature sensor connector voltage............ccccceveveeeeiiiiicciiiiieeeeeeeeeee, 8-45
4.12.6 Checking coolant temperature Sensor CONtINUILY .........cceeeeeiiiiiiiiiiiiiieee e 8-45
4.12.7 Checking hour meter and taChOMELEr ..o 8-46
B oo =<1 o] Y SRR 8-46
4.13.1 Checking DC outlet connector VOIage ...........ccccuiiiiiiiiiiie e 8-46
4.13.2 Checking DC outlet CONINUILY ..........uuuiiiiiiiie e 8-46
YT =Y g oY= o1 SRR 8-47
4.14.1 Checking connector voltage, sensor resistance and switCh ...........cccccccooeiiiiiiiiiiiieceeceeee, 8-47

5. Disassembling and assembIiNg .........coooiiiiiiiiiiee e ————————————— 8-47
ST IS = (= SR 8-47
5.1.1 Disassembling starter MOTOr ...........uuiiii i e e e e e e e e e e e e e e eeaaaee 8-47
5.1.2 Removing Magnet SWItCH.........uueeeii e a e e e e e 8-48
5.1.3 REMOVING PIUNGET .....coeieeeeiieteiitt et e e e et e et e e e e e e e e e ettt et eeeeeta e e e e e e seseaeeaaaaaaaaaeeeeeesennesnsnres 8-48
N N | (=14 g = (o) S PP PP O PP UPPPRPPPR 8-48
5.2.1 REMOVING PUIIEY ...t e et e ettt e e e e e ettt et et e et a e e e seseeeeaaeaaaaaaeeeeeeseenennsnres 8-48
5.2.2 REMOVING r€Ar €N COVEN ....vviiiiitiiiiiieie i e e e e e e e e e e e eeee et et et eeeeetetatese e aaaaaeseaeeaaaaaaaeasaeeereesnennsnnes 8-49
5.2.3 RemMOoVING BrusSh NOIAEN.........uieeieieiee e s e e e e e e e e e aaaeaeeeeeeeeeeenenees 8-49
5.2.4 RemOoVIiNG IC reQUIATON ..........co o e e e e e e e e e e e ar e e e aaae s 8-49
5.2.5 REMOVING FECHTIET ....vvveeiieiee e e e e e e e e e e e et reeeaaaeeas 8-49
5.2.6 Removing rear €Nd framME .........cuuiiiiiiiiice e e e e e aaa e 8-49

Xiv BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



LI o = 1141 AV 1 o o) (o I PRSP 8-50

5.2.8 RemoVing retainer Plate......... e e a e e e 8-50
5.2.9 Removing bearing on drive €nd SIAE .........ccooiiiiiiiiice s e e e e 8-50
5.2.10 Removing bearing at Slip riNg Sid€.......cccooii i e e e e e e e e e e e eeeeaeaees 8-50
OIS 1= Vi oo T OO PPRPRRT 8-50
OIS = T OO TP PP PP TPPROTN 8-50
6.1.1 Checking overrunning CIULCH ...........uiiiiiiiiiie e e e e 8-50
6.1.2 Checking commutator and MICA ..........ceeiiiieiiiii i a e e e eaaae s 8-51
6.1.3 ChecCKiNg BIrUSH WEAK ........ooo e e e e e e e 8-51
6.1.4 Checking brush NOIAET ...........ooo i e e 8-52
6.1.5 Checking armature COil...........ooiiiiiiiiieece e e e e e e e e e e e e eeaaa s 8-52
6.1.6 ChecKing fIEld COIl......ceeiiiiii e e e e e e e e e e r e e aaaeeeeaas 8-52
Lo Y1 (T =1 (o) PSR P P PTPRRPRT 8-53
6.2.1 CheCKING DEAMNNG .....uviiiiiiiie e e e e e e e e e e e e e e e s e e e e eeaaaeeeaaaas 8-53
I O o T=Tor (] o 1] €= | (o SO PPRURPR 8-53
LSl O o T=Tor (] o [ ] (o ) (MR 8-53
I O o T=Tor (] o 1 LT o 2 4 1T PP 8-53
6.2.5 ChecCKing BIrUSh WEAK ........ooo i eaaa s 8-54
oA O g T=Tor (] o T =T (111 PP 8-54

9. MOWER
IMECHANISIM ...ttt ettt e et e e st e ettt e e sateeeaateeeaaseeeemteeeamseeeemseeeamseeaesseeaseeeeanseeeanteeesnseeeanseeesseeeans 9-1
1. Structure of power transSMISSION Of MOWET ..........uiiiiiiiiiii e e e e e e e neeeee s 9-1
2. Structure of lifting MechaniSmM Of MOWET ...........oiiiiiii e ee e e e e 9-2
3. Structure of self-balancer system of MOWET ...........oiuiiiii e 9-3
ST 1 | R STS 9-5
1. TroublesShOOtiNG fOF MOWET .......coi et e e e sttt e e e st e e e e snae e e e e s annaeeee s 9-5
2. Servicing specifiCations fOr MOWET ...........oiiiiiiiiii ettt e e et e e e e sate e e e e abaeeeeeenes 9-6
3. Tightening torqUES fOr MOWET .........ooii et e e e ettt e e e st e e e s sbaeeeeeenes 9-7
4. Setting up mower [RCK48-18BX, RCK54-23BX, and RCKBOB-23BX] .......cccoiouuiiieriiiiiieeiiiiieeeesieeeee e 9-8
4.1 ASSEMDIING MOWET ......eiiiiiitiiie ettt e e e ettt e e e e et bt e e e e e e nbeee e e e anbeeeeeeanbeeeeeeanbeeeeeennneeas 9-8
S 1Y 1110 To T 0 0 T0 1= PRSP 9-8
4.3 Installing UNIVErsal JOINT .........ooooi e e e e e e e e e e e nneeas 9-9
4.4 MOUNTING FEAT TINK...ceiiiiiiiiii ettt e e e e e e e et e e et e e e e e e s e e e eeas 9-9
4.5 Mounting frONt TINK.......oooiie e e et e e e et e e e et e e e e e nbee e e e e nneeas 9-9
4.6 Mounting frONT TINK.......eooi ettt e ettt e e e e st e e e e sne e e e e s anbeeeeeeanes 9-10
5. Setting up mower [RCK54D-26BX and RCKBOD-26BX] .......ccceiiuiiiiiiiiiiieeeiniiiee e eiieee e sieeee e s eiieeee e 9-10
5.1 ASSEMDIING MOWET ...ttt ettt e e st e e e sttt e e s e n b e e e e e aan b e e e e e eannbeeeeeennnteeeeeennreeas 9-10
5.2 SEENG MOWET ...ttt e ettt e e et e e e e n bt e e e e anbb e e e e e nnbeeeeeeannbeeeeeannneeas 9-11
5.3 MOoUNEING FrONT IINK ....eoiieieie e st e e e ettt e e s e bt e e e e e nnbe e e e e e nreeas 9-11
5.4 MoUNtiNG frame lINK .........eeiiiie et e e e et e e e e e e e e e nnee e e e e e nreeas 9-12
RIS T= ] o R (=T (o] SRR SERR 9-13
5.6 MOUNTING MOWET ......coiiiiiiiiii ettt ettt e e e et e e e et e e e e n et e e e s anb et e e e e e nnbeeeeeeanneeeeeeenneeas 9-13
LS O =Tt (g Te =T a Lo J= o |11 o SRR 9-14
6.1 MOWET AJUSTMENT ...t e e s e e e e e e e e s nb e e e e e annbe e e e e e nreeas 9-14
6.1.1 AdJUSEING MOWET TINK .....eiiiiiiiiiie et e e e e et e e e e et ee e e e e anbeeeeeeneee 9-14
6.1.2 Adjusting front and rear cutting height ... 9-15
6.1.3 Adjusting front and rear cutting height ... 9-16
6.1.4 Adjusting left and right cutting height............oooi e 9-16
6.1.5 Adjusting self-balance suspended INKAge...........ccouiiiiiiiiiiiie e 9-17
6.1.6 Adjusting CUtting eight..........ooo i 9-18
6.2 Checking mower blade and Delt..............ooiiiiiiii e 9-19
6.2.1 Checking MOWET DIAAE .........uiiiiiiiiiie e e e e e 9-19
6.2.2 Checking MOWET DI ... e et e e e e e 9-19
7. Disassembling and @SSEMDIING .......cooiiiiiiiiiii e e 9-20
7.1 Removing universal joint and DIt COVET ..o 9-20
7.2 Removing ramps and DEIt COVEIS.........iiiiiiiii e 9-20
7.3 REMOVING MOWET DIGAES ...ttt e st e e e st e e e annae e e e e e nneeeas 9-20

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A

XV



7.4 RemMOVING DIade DOSS........uiiiiiiiie i e e e e e e ————————— 9-21

7.5 Removing gear box and MOWEr Delt ..ot ————— 9-21
7.6 DisassembliNg QEaAI DOX .......uuuuuuiiiie i e e e e e e e e e ———————— 9-22
7.7 Removing center pUlEY NOIAET ... ..o e e e e e e e ee e s 9-22
7.8 Removing outer pulley and blade shaft.............oooiiiiiiiiiic e 9-23
e I 2 = oY Vo o =1 F= T oLt S 9-24
TS 1= Vi ol o T O PPEPPRR 9-25
8.1 Adjusting turning torque of pinion shaft.............ccccooiii e 9-25
8.2 Adjusting backlash between bevel gears ... 9-25
XVi BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



1. INFORMATION

KiSC issued 03, 2019 A



SAFETY FIRST
1. Safety first 1. INFORMATION

SAFETY FIRST

1. Safety first

This symbol, the industry's "Safety Alert Symbol", is used throughout this manual and on labels on the machine itself
to warn of the possibility of personal injury. Read these instructions carefully. It is essential that you read the
instructions and safety regulations before you try to repair or use this unit.

A DANGER

¢ Indicates an imminently hazardous situation which, if not avoided, will result in death or serious injury.

A WARNING

¢ Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.
A\ caution
* Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate injury.

Il IMPORTANT
¢ Indicates that equipment or property damage could result if instructions are not followed.

Il NOTE
¢ Gives helpful information.
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1. INFORMATION

SAFETY FIRST
2. Before you start service

2,

Before you start service

4. Operate safely

g

Read all instructions and safety instructions in this
manual and on your machine safety decals.

Clean the work area and machine.

Park the machine on a stable and level ground, and
set the parking brake.

Lower the implement to the ground.

Stop the engine, then remove the key.

Disconnect the battery negative cable.

Hang a [DO NOT OPERATE] tag in the operator
station.

Start safely

Do not do the procedures below when you start the
engine.

1. Short across starter terminals.

2. Bypass the safety start switch.

Do not alter or remove any part of machine safety
system.

Before you start the engine, make sure that all shift
levers are in neutral positions or in disengaged
positions.

Do not start the engine when you stay on the
ground. Start the engine only from operator's seat.

Do not use the machine after you consume alcohol
or medication or when you are tired.

Put on applicable clothing and safety equipment.
Use applicable tools only. Do not use alternative
tools or parts.

When 2 or more persons do servicing, make sure
that you do it safely.

Do not touch the hot parts or parts that turn when
the engine operates.

Do not remove the radiator cap when the engine
operates, or immediately after it stops. If not, hot
water can spout out from the radiator. Only remove
the radiator cap when it is at a sufficiently low
temperature to touch with bare hands. Slowly
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SAFETY FIRST
5. Avoiding high pressure fluid

1. INFORMATION

loosen the cap to release the pressure before you
remove it fully.

Released fluid (fuel or hydraulic oil) under pressure
can cause damage to the skin and cause serious
injury. Release the pressure before you disconnect
hydraulic or fuel lines. Tighten all connections
before you apply the pressure.

Do not open a fuel system under high pressure.
The fluid under high pressure that stays in fuel lines
can cause serious injury. Do not disconnect or
repair the fuel lines, sensors, or any other
components between the fuel pump and injectors
on engines with a common rail fuel system under
high pressure.

Put on an applicable ear protective device
(earmuffs or earplugs) to prevent injury against loud
noises.

Be careful about electric shock. The engine
generates a high voltage of more than DC100 V in
the ECU and is applied to the injector.

Avoiding high pressure fluid

6. Avoiding hot exhaust

* Avoid skin exposure and contact with hot exhaust
gas or components.

* Exhaust gas and components are extremely hot
during operation.

Keep away from high pressure fluids bursting from
a hose or pipe. The fluid can penetrate your skin
and cause serious injuries.

Get a medical aid immediately if the accident
occurs.

» Do not work immediately after stopping the engine.
The engine, muffler, radiator, and hydraulic
components are extremely hot.

» Do not remove caps and plugs soon after stopping
the engine. The temperature and pressure of the
coolant, hydraulic oil, and fuel are still high.

7. Cleaning exhaust filter
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SAFETY FIRST
1. INFORMATION 8. Prevent a fire

* Avoid skin exposure and contact with hot exhaust 10 Discard ﬂUIdS correctly
gas or components. Exhaust gas and components

are extremely hot during regeneration of diesel
particulate filter (DPF).

%

Prevent a fire

* Do not discard fluids on the ground, down the drain,
into a stream, pond, or lake. Obey related
environmental protection regulations when you
discard oil, fuel, coolant, electrolyte and other
dangerous waste.

* Fuel is very flammable and explosive under some
conditions. Do not smoke or let flames or sparks in 11. Prevent acid burns
your work area.

+ To prevent sparks from an accidental short circuit,
always disconnect the battery negative cable first
and connect it last.

* The battery gas can cause an explosion. Keep the
sparks and open flame away from the top of
battery, especially when you charge the battery.

* Make sure that you do not spill fuel on the engine.

9. Keep a good airflow in the
work area

* Keep electrolyte away from your eyes, hands and
clothing. Sulfuric acid in battery electrolyte is
poisonous and it can burn your skin and clothing
and cause blindness. If you spill electrolyte on
yourself, clean yourself with water, and get medical
aid immediately.

+ If the engine is in operation, make sure that the
area has good airflow. Do not operate the engine in
a closed area. The exhaust gas contains poisonous
carbon monoxide.
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SAFETY FIRST
12. Preparing for emergencies 1. INFORMATION

12. Preparing for emergencies

» Keep a first aid kit and fire extinguisher ready at all
times.

» Keep emergency numbers near your telephone at
all times.
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SAFETY FIRST
1. INFORMATION

1-6 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



SAFETY LABEL
1. Safety labels for BX tractor 1. INFORMATION

SAFETY LABEL

1. Safety labels for BX tractor

The safety labels are installed on the machine. If a label becomes damaged, illegible or is not on the machine, replace
it. The label part number is listed in the parts list.
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1. INFORMATION
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1. INFORMATION
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1. INFORMATION
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SAFETY LABEL
1. INFORMATION 2. Safety labels for mower

2. Safety labels for mower

The safety labels are installed on the mower. If a label becomes damaged, illegible or is not on the mower, replace it.
The label part number is listed in the parts list.
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SAFETY LABEL
2. Safety labels for mower 1. INFORMATION
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SAFETY LABEL
1. INFORMATION 2. Safety labels for mower

2.1 Care of danger, warning and caution labels

» Keep danger, warning and caution labels clean and free from obstructing material.

« Clean danger, warning and caution labels with soap and water, dry with a soft cloth.

* Replace damaged or missing danger, warning and caution labels with new labels.

» If a component with danger, warning and caution label(s) affixed is replaced with new part, make sure new label(s)
is (are) attached in the same location(s) as the replaced component.

* Mount new danger, warning and caution labels by applying on a clean dry surface and pressing any bubbles to
outside edge.
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SPECIFICATIONS
1. BX tractor specifications

1. INFORMATION

SPECIFICATIONS

1. BX tractor specifications

Model BX1880 BX2380 BX2680
PTO power"! 10.2 kW (13.7 HP) 13.2 kW (17.7 HP) 14.5 kW (19.5 HP)
Maker Kubota
Model D722 D902 D1005
Type Liquid-cooled, 4-cycle diesel
Number of cylinders 3
Bore and stroke 67 x 68 mm (2.64 x 72 x 73.6 mm (2.83 x 76 x 73.6 mm (2.99 x
2.68in.) 2.90in.) 2.90in.)
Total displacement 719 cm?3 (43.9 cu. in.) 898 cm? (54.8 cu. in.) 1001 cm?3 (61.1 cu. in.)
Engine
Engine gross power "2 12.4 kW (16.6 HP) 16.1 kW (21.6 HP) 18.5 kW (24.8 HP)
Rated revolution 3200 rpm
Low idling revolution 1350 to 1550 rpm
Maximum torque 44.9 N-m (33.1 Ibf-ft) 56.1 N-m (41.4 Ibf-ft) 60.2 N-m (44.4 Ibf - ft)
Battery 12V, CCA: 560 A, RC: 86 min.
Fuel Diesel fuel No.1 [below -10 °C (14 )]
Diesel fuel No.2 [above -10 °C (14 )]
25L
Fuel tank 6.6 U.S.gals
5.5 Imp.gals
3.0L 33L 40L
Engine crankcase (with filter) 3.2 U.S.qgts 3.5U.S.qts 4.2U.S.qts
2.6 Imp.qts 2.9 Imp.qts 3.5 Imp.qts
29L 3.1L 33L
Capacities Engine coolant 3.1 U.S.gts 3.3U.S.qgts 3.5U.S.qgts
2.6 Imp.qts 2.7 Imp.qts 2.9 Imp.qts
04L
Recovery tank 0.1 U.S.gals
0.09 Imp.gals
11.3L
Transmission case 2.99 U.S.gals
2.49 Imp.gals
Overall length (without 3p) 2120 mm (83.5in.)
Overall length (with 3p) 2425 mm (95.51in.)
Overall width (Min. tread) 1120 mm (44.1in.) 1145 mm (45.1in.)
(with ROPS) 2080 mm (81.91in.) 2110 mm (83.0in.)
Overall height
Dimensions (Top of seat) 1230 mm (48.4 in.) 1255 mm (49.4 in.) 1330 mm (52.4 in.)
Wheel base 1400 mm (55.1 in.)
Min. ground clearance 148 mm (5.8 in.) 166 mm (6.5 in.)
Front 930 mm (36.6 in.)
Tread
Rear 820 mm (32.3in.)
(Continued)
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1. INFORMATION

SPECIFICATIONS

Model

BX1880

BX2380 BX2680

Weight (with ROPS)

606 kg (1336 Ibs)

660 kg (1455 Ibs) 690 kg (1521 Ibs)

Clutch N/A
_Front: '_Furf/ Bar / 16 x 7.50-8 18 x 8.50-10
industrial
Tire
Rear: 'I_'urf/ Bar/ 24 x 12.00-12 26 x 12.00-12
industrial
Traveling system Steering Hydrostatic type power steering

Transmission

Main: Hydrostatic transmission, High-Low gear shift (2 forward, 2 reverse)

Brake

Wet disk type

Min. turning radius

23m(7.51)

Hydraulic control system

Directional control, auto-return lever system

Pump capacity

23.5 L/min. (6.2 gals/min)

System pressure

12.3 to 12.8 MPa (126 to 130 kgf/cm?2) [1790 to 1850 psi]

3-point hitch

SAE Category 1

Hydraulic unit

At lift points

5120 to 5390 N (1151 to 1213 Ibf)

Max. lift force™

24 in. behind lift
points

3040 N (680 Ibf)

Remote control System 2 valves
valve coupler
(Rear: Option) Coupler ISO 7241-1 series A
Remote control System 2 valves
valve coupler
(Front: Option) Coupler (Fitting) ISO 7241-1 series B
Type SAE 1-3/8, 6 splines
Rear PTO
Revolution STD 540 min™" (rpm)
PTO
Type USA No.5 (Kubota 10-tooth) involute spline
Mid PTO
Revolution STD 2500 mm? (rpm)

*1  Manufacturer's estimate

*2 SAE J1995

The engine output value indicated on the EPA exhaust gas label is the ISO 8178 net value without a cooling fan.

BX1880: 12.2 kW / BX2380: 15.9 kW / BX2680: 18.2 kW.

*3 See and check Implement limitation tables.
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SPECIFICATIONS

2. Mower specifications (RCK60B-23BX, RCK54-23BX and RCK48-18BX)

1. INFORMATION

2. Mower specifications (RCK60B-23BX, RCK54-23BX and

RCK48-18BX)
Model RCK60B-23BX RCK54-23BX RCK48-18BX
Suitable tractor BX2380, BX2680 BX1880, BX2380 BX1880

Mounting method

Quick-Joint, parallel linkage

Self-balance suspended linkage

Suspended linkage

Adjustment of cutting height

Dial gauge

Cutting width

1524 mm (60 in.)

1372 mm (54 in.)

1219 mm (48 in.)

Cutting height

2510102 mm (1.0t0 4.0 in.)

Weight (Approx.)

115 kg (250 Ibs)

95 kg (210 Ibs)

75 kg (165 Ibs)

Blade spindle speed

44.1 r/s (2647 rpm)

49.5 r/s (2969 rpm)

54.7 r/s (3281 rpm)

Blade tip velocity

72.5 m/s (14271 fpm)

73.8 m/s (14527 fpm)

72.8 m/s (14331 fpm)

Blade length

523 mm (20.6 in.)

475 mm (18.7 in.)

424 mm (16.7 in.)

Number of blades

3

Dimensions

Overall length

1000 mm (39.4 in.)

928 mm (36.5in.)

895 mm (35.2 in.)

Overall width

1930 mm (76.0 in.)

1780 mm (66.5 in.)

1544 mm (60.8 in.)

Overall height

(Min.)

281 mm (11.0in.)

268 mm (10.5in.)
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1. INFORMATION

SPECIFICATIONS
3. Mower specifications (RCK60D-26BX and RCK54D-26BX)

3. Mower specifications (RCK60D-26BX and RCK54D-26BX)

Model

RCK60D-26BX

RCK54D-26BX

Suitable tractor

BX2380, BX2680

BX2380

Drive-over-quick-joint, parallel linkage

Mounting method

Drive-over-suspended-linkage

Adjustment of cutting height

Dial gauge

Cutting width

1524 mm (60 in.)

1372 mm (54 in.)

Cutting height

25t0 102 mm (1.0t0 4.0 in.)

Mower

115 kg (250 Ibs)

103 kg (227 Ibs)

Weight Mower with frame

link"

134 kg (295 Ibs)

122 kg (269 Ibs)

Blade spindle speed

44 1 r/s (2647 rpm)

49.5 r/s (2969 rpm)

Blade tip velocity

72.5 m/s (14271 fpm)

73.8 m/s (14527 fpm)

Blade length

523 mm (20.6 in.)

475 mm (18.7 in.)

Number of blades

Overall length

1000 mm (39.4 in.)

928 mm (36.5in.)

Dimensions Overall width

1930 mm (76.0 in.)

1780 mm (66.5 in.)

Overall height (Min.)

281 mm (11.0 in.)

Tire

Industrial, turf2

*1  Remove the frame link when rear attachment is on. Remove the frame link when snow attachment is on.

*2  Bar tires are prohibited from driving over mower deck.

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



TRAVELING SPEEDS

1. INFORMATION

Model BX1880 BX2380 and BX2680
Tire size (Rear) 24 x 12.00-12 26 x 12.00-12
Speed control pedal Range gear shift lever (At max engine rpm)
Low 0 to 5.5 km/h 0 to 6.0 km/h
0 to 3.4 mph 0 to 3.7 mph
Forward
Hiah 0to 12.0 km/h 0 to 13.0 km/h
9 0to 7.5 mph 0to 8.1 mph
Low 0 to 4.0 km/h 0to 4.5 km/h
0to 2.5 mph 0to 2.8 mph
Reverse
Hiah 0to 9.0 km/h 0 to 10.0 km/h
9 0 to 5.6 mph 0 to 6.2 mph
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DIMENSIONS
1. INFORMATION

DIMENSIONS
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IDENTIFICATION
1. Tractor identification 2. GENERAL

IDENTIFICATION

1. Tractor identification

1.1 Checking serial number and hour
meter
* When contacting your local KUBOTA distributor,

always specify engine serial number, tractor serial
number and hour meter reading.

g

27

1BXMCO00018A02
(1) Tractor identification plate (2) Tractor serial number

(3) ROPS identification plate

(4) Engine serial number [C] BX2680
[A] BX1880
[B] BX2380
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IDENTIFICATION

2. GENERAL 1. Tractor identification
(5) Hour meter (1) Mower serial number [B] RCK54D-26BX and
[A] RCK48-18BX, RCK54-23BX, RCK60D-26BX

and RCK60B-23BX
1.2 Cylinder number

The cylinder numbers of KUBOTA diesel engine are
designated as shown in the figure.

The sequence of cylinder numbers is given as No.1,
No.2 and No.3 starting from the gear case side.

2. Checking mower
identification

* When contacting your local KUBOTA distributor,
always specify mower serial number.
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GENERAL PRECAUTIONS
2. GENERAL

GENERAL PRECAUTIONS

+ Before you disassemble or repair machine, make
sure that you always disconnect the ground cable
from the battery first.

* Remove oil and dirt from parts before you measure.

* Use KUBOTA genuine parts for replacement to
keep the machine performance and to make sure of
safety.

* You must replace the gaskets and O-rings when
you assemble again. Apply grease (1) to new O-
rings or oil seals before you assemble.

* When you assemble the external or internal snap
rings, make sure that the sharp edge (3) faces
against the direction from which force (2) is applied.

* When inserting spring pins, their splits must face
the direction from which a force is applied.

+ To prevent damage to the hydraulic system, use
specified fluid or equivalent.

+ Clean the parts before you measure them.

+ Tighten the fittings to the specified torque. Too
much torque can cause damage to the hydraulic
units or the fittings. Not sufficient torque can cause
oil leakage.

* When you use a new hose or pipe, tighten the nuts
to the specified torque. Then loosen (approx. by
45°) and let them be stable before you tighten to
the specified torque (This is not applied to the parts
with seal tape.).

* When you remove the two ends of a pipe, remove
the lower end first.

* Use two pliers in removal and installation. One to
hold the stable side, and the other to turn the side
you remove to prevent twists.

» Make sure that the sleeves of flared connectors and
tapers of hoses are free of dust and scratches.

+ After you tighten the fittings, clean the joint and
apply the maximum operation pressure 2 to 3 times
to check oil leakage.

(1) Grease (5) Rotating movement
(2) Force (A) External circlip
(3) Sharp edge (B) Internal circlip

(4) Axial force

* When you disassemble, carefully put the parts in a
clean area to make it easy to find the parts. You
must install the screws, bolts and nuts in their initial
position to prevent the reassembly errors.

* When it is necessary to use special tools, use
KUBOTA special tools. Refer to the drawings when
you make special tools that you do not use
frequently.
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HANDLING PRECAUTIONS FOR ELECTRICAL PARTS AND WIRING
2. GENERAL

HANDLING PRECAUTIONS FOR ELECTRICAL PARTS AND WIRING

Il IMPORTANT

* Check electrical wiring for damage and
loosened connection every year. To this end,
educate the customer to do his or her own
check and at the same time recommend the
dealer to perform periodic check for a fee.

* Do not try to modify or remodel any electrical
parts and wiring.

* When removing the battery cables, disconnect
the negative cable first. When installing the
battery cables, connect the positive cable first.

(1) Negative terminal (2) Positive terminal

To ensure safety and prevent damage to the machine
and surrounding equipment, heed the following
precautions in handling electrical parts and wiring.
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LUBRICANTS, FUEL AND COOLANT
1. BX tractor 2. GENERAL

LUBRICANTS, FUEL AND COOLANT

1. BX tractor
1.1 Lubricants, fuel, and coolant

Il IMPORTANT
* To prevent serious damage to hydraulic systems, use only KUBOTA genuine fluid or its equivalent.
Capacities
No. Locations Grade
BX1880 BX2380 BX2680
25L .
* No. 2-D diesel fuel
1 |Fuel 6.6 U.S.gals » No. 1-D diesel fuel if temperature is below -10 °C (14 F)
5.5 Imp.gals
29L 31L 3.3L
2 |[Coolant with recovery tank 3.1 U.S.gts 3.3U.S.qgts 3.5 U.S.gqts |Fresh clean soft water with anti-freeze
2.6 Imp.qgts 2.7 Imp.qts 2.9 Imp.qts
* Engine oil
API Service Classification CF or higher
3.0L 3.3L 40L
. 3.2U.S.qts 3.5U.S.qts 4.2 U.S.qts Above 25 °C (77 F) SAE30, SAE10W-30 or 15W-40
3 |Engine crankcase 261Imp.qts | 2.9Impats | 3.5Imp.ats |10 to 25 °C (14 Tt
“ 1 1 e ° (14710 15AE20, SAE10W-30, or 15W-40
Below -10 °C (14 TF) SAE10W-30
11.3L
4 |Transmission case 2.99 U.S.gals +  KUBOTA SUPER UDT-2 fluid"2
2.49 Imp.gals
36L «  KUBOTA SUPER UDT-2 fluid2 or SAE 80-SAE90 gear
5 |Front axle case 3.8 U.S.gts oil 9
3.2 Imp qts
Greasing No. of greasing points Capacity Type of grease
Battery terminal 2 Moderate amount
6 Speed control pedal 1 Until grease overflow
Rear link 4 Moderate amount Multipurpose EP2 Grease (NLGI
Grade No. 2)
Bonnet lock 1 Moderate amount
Bonnet guide 1 Moderate amount

*1  Oil amount when the oil level is at the upper level of the oil level gauge.
*2  The product name of KUBOTA genuine UDT fluid may be different from that in the operator's manual depending on countries or territories.

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 2-7
KiSC issued 03, 2019 A



LUBRICANTS, FUEL AND COOLANT
2. GENERAL 1. BX tractor

1.1.1 Fuel

» Use the ultra low sulfur diesel fuel only [below 0.0015% (15 ppm)] for these engines.

» Cetane number of 45 minimum. Cetane number greater than 50 is preferred, especially for temperatures below
-20 °C (-4 F) or elevations above 1500 m (5000 ft).

» Diesel fuels specified to EN 590 or ASTM D975 are recommended.

* No.2-D is a distillate fuel of lower volatility for engines in industrial and heavy mobile service. (SAE J313 JUN87)

1.1.2 Engine oil

» Qil used in the engine should have an American Petroleum Institute (API) service classification and Proper SAE
Engine Oil according to the ambient temperatures.

+ Refer to the following table for the suitable API classification engine oil according to the engine type (with internal
EGR, external EGR or non-EGR) and the fuel.

Engine oil classification (API classification)

Fuel used
Oil class of engines except external EGR Oil class of engines with external EGR
CF or Cl-4
[L’thao'aﬂ‘go/s‘zzu1r5F“eL1)] CF, CF-4, CG-4, CH-4 or Cl-4 (Class CF-4, CG-4 and CH-4 engine oils can-
' ° PP not be used on EGR type engines)

EGR:
Exhaust gas re-circulation

+ The CJ-4 engine oil is intended for diesel particulate filter (DPF) type engines, and cannot be used on this tractor.

1.1.3 Transmission oil

*KUBOTA Super UDT-2: For an enhanced ownership experience, we highly recommend Super UDT-2 to be used
instead of standard hydraulic/transmission fluid.
Super UDT-2 is a proprietary KUBOTA formulation that deliveries superior performance and protection in all operating
conditions.
Regular UDT is also permitted for use in this machine.

» Indicated capacities of water and oil are manufacturer's estimate.
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LUBRICANTS, FUEL AND COOLANT
1. BX tractor 2. GENERAL

1.2 Overview of biodiesel fuel (BDF)

B0-B20 biodiesel fuels (BDF)
You can use mixed diesel fuels containing 20% or less biodiesel under the following conditions.

Il IMPORTANT

Concentrations greater than B5 (5%) are not approved for common rail engines and engines with
aftertreatment device. Using concentrations greater than B5 (5%) can cause damage and reduce engine
life.

Refuel and use the fuel with caution in order to avoid contact with the fuel and spillage that could create a
potential environmental or fire hazard. Wear appropriate protective equipment when refueling.

Applicable BDF

You can use blended diesel fuels containing 6% through 20% BDF (B6-B20) which comply with American society
for testing and materials (ASTM) D7467 standard, as revised, without adversely affecting the performance and
durability of the engine and the components of the fuel system.

Any mineral-oil-diesel-fuel, if used, must conform to ASTM D975 (or the European EN590) Standard, as revised.
B100 fuel used to generate biodiesel-blended-fuels must meet ASTM D6751 (or EN14214) Standard, as revised.
The final blended fuel B20 must conform to ASTM D7467 standard, as revised.

Straight-vegetable-oil is not allowed in any blended fuel.

Allowable blended fuel is mineral-oil-diesel-fuel blended with B100 (for example 100% BDF).

The blended fuel ratio shall be less than 20% B100 and 80% or more diesel fuel.

Purchase the B100 source used for biodiesel blends from an accredited BQ-9000 marketer or producer.

You can find more information about qualified marketer(s) and producer(s) at http.//www.bq-9000.0rg.

Product warranty, emission, and other precautions

The engine-emission-control-system was certified according to current regulations based on the use of non-BDF.
When using BDF, the owner is advised to check applicable local and federal emission regulations, and comply
with all of them.

BDF may cause restricted or clogged fuel filters during cold weather conditions, resulting in the engine not
operating properly.

BDF encourages the growth of microorganisms which may cause degradation of the fuel. Degradation of the fuel
may cause corrosion of the fuel line or reduce the fuel filter flow earlier than expected.

BDF inherently absorbs moisture which may cause degradation of the fuel earlier than expected. To avoid
absorbing moisture of BDF, drain the water separator and the fuel-filter-port often.

Do not use biodiesel whose concentrations higher than 20% (for example, greater than B20).

Higher concentrated biodiesel will affect engine performance and fuel consumption, and degradation of the fuel
system components may occur.

Do not readjust the engine-fuel-control-system because readjusting it will violate the emission-control-levels for
which the equipment was approved.

Compared with soybean-based and rapeseed-based feedstock, palm-oil-based feedstock has a thicker
consistency (for example, higher viscosity) at lower temperatures.

Consequently, palm-oil-based feedstock may reduce performance of the fuel filter, particularly during cold weather
conditions.

The Kubota warranty, as specified in the Owner's Warranty Information Guide, only covers flaws in product
materials and workmanship. Accordingly, the Kubota warranty does not cover any problems that may arise due to
the use of poor quality fuels that fail to meet the preceding requirements, whether biodiesel or mineral-oil-based.

Routine using

Avoid spilling BDF onto painted surfaces because this may damage the finish. If the fuel is spilled, immediately
wipe clean and flush with soapy water to avoid permanent damage.

When using BDF, you are advised to keep a full tank of the fuel, especially overnight and during short term
storage, to reduce condensation within the tank. Be sure to tighten the fuel cap after refueling to prevent moisture
build up within the tank. Water in the biodiesel mixture will damage the fuel filters and may damage the engine
components.

Maintenance requirements when using BDF B0 through B5
Extended oil-change-intervals may result in premature wear or engine damage.

Maintenance requirements when using BDF B6 through B20
The maintenance interval for fuel related parts changes.
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2. GENERAL

LUBRICANTS, FUEL AND COOLANT

1. BX tractor

See the following table for the new maintenance interval.

Items Interval Remarks
Check Every 50 hr -
Fuel filter
Replace Every 200 hr -
Replace if any deterioration (crack, hardening,
Fuel hose Check Every 6 months scar, or deformation) or damage occurred.
Replace Every 2 years -

Long term storage for B5
» BDF easily deteriorates due to oxygen, water, heat, and foreign substances. Do not store B5 longer than three

months.

* When using B5 fuel and storing the machine longer than three months, drain the fuel from the tanks and replace
with light-mineral-oil-diesel-fuel. Subsequently, operate the engine at least the following minutes to remove all of

the biodiesel from the fuel lines.

Operating the engine

30 minutes

Long term storage for B6 through B20
+ BDF easily deteriorates due to oxygen, water, heat, and foreign substances. Do not store B6 through B20 longer
than one month.

* When using B6 through B20 fuel and storing the machine longer than one months, drain the fuel from the tanks
and replace with light-mineral-oil-diesel-fuel. Subsequently, operate the engine at least the following minutes to
remove all of the biodiesel from the fuel lines.

Operating the engine

30 minutes
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LUBRICANTS, FUEL AND COOLANT
2. Mower 2. GENERAL

2. Mower

2.1 Lubricants
RCK60B-23BX, RCK54-23BX, RCK48-18BX, RCK60D-26BX, and RCK54D-26BX

No. Place Capacity Lubricant
0.36 L . .
1 Gear box 0.38 U.S.qts gﬁ.Es gfar%(ﬁ?r oil (API Service
0.32 Imp.qts 9
Greasing

No. Place Capacity Type of grease

2 Universal joint

3 Three spindle shafts

4 Belt tension pulley .

Until grease overflows Eﬁglrzum Et'g?je g/gel_gérease

5 Belt tension pivot -2 or -1(GC-LB)

6 Balance shaft (RCK60B-23BX only)

7 Front and rear anti-scalp roller
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LUBRICANTS, FUEL AND COOLANT
2. GENERAL 2. Mower
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TIGHTENING TORQUES
1. General use screws, bolts and nuts 2. GENERAL

TIGHTENING TORQUES

1. General use screws, bolts and nuts

Indica-
tion on No-grade or 4T T 9T
top of
bolt
Indica-
tion on
top of @ No-grade or 4T 6T
nut
Materi-
al of
oppo- Ordinariness Aluminum Ordinariness Aluminum Ordinariness
nent
part
Unit N-m | kgf-m | Ibf-ft N-m | kgf-m | Ibf-ft N-m | kgf-m | Ibf-ft N-m | kgf-m | Ibf-ft N-m | kgf-m | Ibf-ft
M6 79to |0.80to| 5.8to | 79t0 |0.80to| 58to [9.81to [1.00to|7.24to| 79to | 0.80to | 5.8to | 12.3to | 1.25t0 | 9.05to
9.3 0.95 6.8 8.8 0.90 6.5 11.2 1.15 8.31 8.8 0.90 6.5 14.2 1.45 10.4
1.8to 1.7 to 24 to 1.8 to 3.0to
M8 |18 to 20 21 13to 1517 to 19 20 13 to 14|24 to 27 28 18 t0 20(18 to 20 21 13to 15(30 to 34 35 22 to 25
4.0to 3.2to 49to 4.0to 6.2 to
M10 |40 to 45 46 29t0 33|32 to 34 35 24 to 25(48 to 55 57 36 to 41|40 to 44 45 29t032(61to 70 70 45 to 52
6.4 to 7.9to 6.4 to 103to | 10.5t0 | 76.0 to
M12 [63to 72 74 47 to 53 - - - 78 to 90 9.2 58 to 66|63 to 72 74 47 to 53 17 120 86.7
M14 108to | 11.0to | 79.6 to _ _ _ 12410 [ 12.6t0 | 91.2t0 _ _ _ 167to | 17.0to | 123 to
125 12.8 92.5 147 15.0 108 196 20.0 144
M16 167to | 17.0to | 123 to _ _ _ 197 to | 20.0to | 145to _ _ _ 260to | 26.5t0 | 192 to
191 19.5 141 225 23.0 166 304 31.0 224
M18 246to | 25.0to | 181 to _ _ _ 275to | 28.0to | 203 to _ _ _ 344 to | 35.0to | 254 to
284 29.0 209 318 325 235 402 41.0 296
M20 334to | 34.0to | 246 to _ _ _ 368to | 37.5t0 | 272 to _ _ _ 491to | 50.0 to | 362 to
392 40.0 289 431 44.0 318 568 58.0 419

2. Stud bolts

Mater‘r(i;ar:ltc:)fac')tppo- Ordinariness Aluminum

Unit N'm kgf-m Ibf- ft N-m kgf-m Ibf- ft

M8 12to 15 12t01.6 8.7 to 11 8.9 to 11 0.90to 1.2 6.5t0 8.6

M10 2510 31 25t03.2 18 to 23 20to 25 2.0t02.6 15t0 18

M12 30 to 49 3.0t05.0 22 to 36 31 3.2 23

M14 62to 73 6.3t07.5 46 to 54 - - -

M16 98.1to 112 10.0to 11.5 72.4 to 83.1 - - -

M18 172 to 201 17.5t020.5 127 to 148 - - -
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2. GENERAL

TIGHTENING TORQUES
3. Metric screws, bolts and nuts

3. Metric screws, bolts and nuts

Grade Property class 8.8 Property class 10.9
Unit N-m kgf:-m Ibf - ft N'm kgf-m Ibf- ft
M8 24 t0 27 24t02.8 18 to 20 30to 34 3.0t0 3.5 22to 25
M10 48 to 55 49t05.7 36 to 41 61to 70 6.2t07.2 45 to 52
M12 78 to 90 7.9t09.2 58 to 66 103 to 117 10.5t0 12.0 76.0 to 86.7
M14 124 to 147 12.6t0 15.0 91.2to 108 167 to 196 17.0t0 20.0 123 to 144
M16 197 to 225 20.0 to 23.0 145 to 166 260 to 304 26.5t0 31.0 192 to 224
4. American standard screws, bolts and nuts with UNC or UNF
threads
Grade (> SAEGRS5 SAE GR.8
Unit N-m kgf-m Ibf - ft N-m kgf-m Ibf - ft
1/4 11.7 to 15.7 1.20 to 1.60 8.63t0 11.5 16.3t0 19.7 1.67 to 2.00 12.0to 14.6
5/16 23.1t027.7 2.36 t0 2.82 17.0 to 20.5 331039 341039 2510 28
3/8 48 to 56 49t05.7 36 to 41 611073 6.3t07.4 45 to 53
12 110 to 130 11.3t013.2 81.2t095.8 150 to 178 15.3t0 18.1 111 to 131
9/16 150 to 178 15.3 to 18.1 111 to 131 217 to 260 22.2t026.5 160 to 191
5/8 204 to 244 20.8t024.8 151 to 179 299 to 357 30.5t0 36.4 221 to 263
5. Plugs
Material of opponent part
Shape Size Ordinariness Aluminum
N-m kgf-m Ibf- ft N-m kgf-m Ibf- ft
R1/8 13 to 21 1.3t02.2 9.41to0 15 13to 19 1.3t02.0 9.41to 14
Tapered screw
R1/4 25to 44 2.5t04.5 18 to 32 25to0 34 2.5t03.5 18 to 25
R3/8 49 to 88 5.0t0 9.0 37 to 65 49 to 58 5.0t0 6.0 37 to 43
R1/2 58.9to 107 6.00to 11.0 43.41t079.5 59to 78 6.0t0 8.0 44 to 57
Straight screw G1/4 2510 34 25t035 18 to 25 - - -
G3/8 62 to 82 6.3t0 8.4 46 to 60 — - -
G1/2 49 to 88 5.0t09.0 37 to 65 - - -
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MAINTENANCE CHECK LIST
1. BX tractor service intervals 2. GENERAL

MAINTENANCE CHECK LIST

1. BX tractor service intervals

Indication on hour meter Ref-
. eren
No. Items Since then
50 (100 (150|200 [ 250 | 300 | 350 [ 400 | 450 | 500 | 550 | 600 | 650 | 700 ce
page
1 Engine oil Change | © o o o Every 200 Hr| 2-23 | "1
2 Engine oil filter Replace | © o o o Every 200 Hr| 2-23 | "
3 | Transmission oil filter | Replace | © o o o Every 200 Hr| 2-24 | ™
4 Engine start system Check o o o o o o o o o o o o o o | Every 50 Hr | 2-26
5 OPC system Check o| o | o o o o o| o | o o o o o | o | Every50Hr |2-26
6 Greasing - o|lo|lo|]o|lo]|o|o|o]|o|o|o]ofofo]Every50Hr]|2-24
7 Wheel bolt torque Check o| o | o o o o o | o | o o o o o | o | Every50Hr |2-26
8 Lock lever Clean o o o o o o o o o o o o o o | Every 50 Hr | 2-27
9 Battery condition Check o o o o o o o |Every 100 Hr|2-27 | "B
Clean o o o o o o o |Every 100 Hr| 2-23 | "2
10 Air cleaner element Every - l@
Replace 1000 Hror |2-36 | 3
1 year
Check o o o o o o o |Every 100 Hr| 2-29
11 Fuel filter element @
Replace o Every 400 Hr| 2-35
12 Fan belt Adjust o o o o o o o [Every 100 Hr| 2-30
13 HST neutral spring Adjust o o o o o o o [Every 100 Hr| 2-30
14 Brake pedal Adjust o o o o o o o |Every 100 Hr| 2-31
15 Toe-in Adjust o o o Every 200 Hr| 2-33
16 Transmission fluid Change o Every 400 Hr| 2-34 | "
17 | Transmission strainer | Clean o Every 400 Hr| 2-35 | 1
18 Front axle case oil Change o Every 400 Hr| 2-35
19 Front axle pivot Adjust o Every 400 Hr| 2-33
20 | Engine valve clearance | Adjust Every 800 Hr| 2-36
Injection pressure of the Every
21 fuel injection nozzle Check 1500 Hr | 236 @
Every
22 Cooling system Flush 2000 Hror |2-36 |
2 years
Every 236
23 Coolant Change 2000 Hr or "4
2-37
2 years
- Every
24 Injection pump Check 3000 Hr 2-38 @
Check Every 1 year | 2-38 | 'R
25 | Radiator hose and clam
P Replace Every 2-40
4 years
Check Every 1 year | 2-39 | 'R
26 | Power steering oil line
9 Replace Every 2-40
4 years
27 Fuel line Check Every 1year|2-39 | R |@
(Continued)
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MAINTENANCE CHECK LIST

2. GENERAL
Indication on hour meter Ref-
No. Items Since then | *"¢"
50 (100|150 |200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 ce
page
. Every
27 Fuel line Replace 4 years 2-40 @
Check Every 1 year | 2-38 | 'R
28 Intake air line
Replace Every 2-40 @
4 years
Check Every 1 year | 2-40 | 'R
29 Engine breather hose
g Replace Every 2-40
4 years
30 Fuel system Bleed 2-41
31 Fuse Replace Servu;e as | 241
required
32 Light bulb Replace 2-42
Il IMPORTANT

* You must do the jobs indicated by © after the first 50 hours of operation.
* The items which is @ marked are registered as the emission-related-critical-parts by KUBOTA in the U.S.EPA nonroad emission reg-
ulation. As the engine owner, you are responsible for the performance of the required maintenance on the engine according to the

preceding instruction.

Please see Warranty Statement in detail.

*1  The initial 50 hours should not be a replacement (changing) cycle.
*B When the battery is used for less than 100 hours per year, check the battery condition by reading the indicator annually.
*2  You should clean the air cleaner more often in dusty conditions than in normal conditions.
*3 Every 1,000 hours or every 1 year whichever comes faster.
*4  Every 2,000 hours or every 2 years whichever comes faster.
*R Replace if any deterioration (crack, hardening, scar, or deformation) or damage occurred.
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MAINTENANCE CHECK LIST
2. Mower service intervals 2. GENERAL

2. Mower service intervals

To keep the mower working in good condition as well as to avoid any accident and trouble, do periodic inspection and
maintenance. Check the following points before use.

Service interval

No. Item Reference page
Daily check Every 50 hrs Every 150 hrs Every 1 year Every 4 years

1 Oil leakage check o 2-43
Make sure blade bolts are 2-42

2 . o
tight.
Blade wear check o 2-42
Belt wear check o 2-43
All hardware check o -

6 Make sure that all pins are o -
in place.

7 Mower deck cleaning o —
Greasing

* Universal joint
* Three spindle shafts
* Belt tension pulley

8 + Belt tension pivot o 2:22
+ Balance shaft™
* Front and rear anti-
scalp rollers
+  Frame link2
9 Gear box oil check o 2-43
10 |Gear box oil change © o 2-45
11 |Gear box oil seal check 0" 2-46
12  |Gear box oil seal replace o 2-46
Il IMPORTANT
¢ The jobs indicated by © must be done after the first 50 hours of operation.
*1  RCK60B-23BX only
*2 RCK60D-26BX and RCK54D-26BX only
*3 Replace the gear-box-oil-seal if any deterioration (crack, hardening, scar, or deformation) or damage occurred.
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2. GENERAL
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

CHECK AND MAINTENANCE

1. Periodic service

A WARNING

To avoid serious injury or death:

* Do not work under any hydraulically supported
devices. Hydraulically supported devices can
settle, suddenly leak down, or be accidentally
lowered.

e If necessary to work under the tractor or any
machine elements for servicing or adjustment,
securely support the tractor or any machine
elements with stands or suitable blocking
beforehand.

1.1 Opening bonnet

A WARNING
* Never open the bonnet while the engine is
running.
¢ Do not touch the muffler or the exhaust pipes
while they are hot.
Touching the hot muffler or exhaust pipes could
cause severe burns.

1. Pull the bonnet-open-lever to release the latch to
open the bonnet, and open the bonnet.

(1) Bonnet
(2) Bonnet-open-lever

1.2 Daily check

(A) Pull

A WARNING

* To avoid serious injury or death:

Take the following precautions when checking

the tractor.

— Park the machine on firm and level ground.

— Set the parking brake.

— Lower the implement to the ground.

— Release all residual pressure of the
hydraulic system.

— Stop the engine and remove the key.

For your own safety and maximum service life of the
machine, make a thorough daily inspection before
operating the machine or starting the engine.

1.2.1 Walk around inspection

Look around and under the tractor for such items as
loose bolts, trash build-up, oil or coolant leaks, or
broken or worn parts.

1.2.2 Checking fuel gauge and refueling

A WARNING
To avoid serious injury or death:
¢ Do not smoke while refueling.
* Be sure to stop the engine and remove the key
before refueling.
To avoid allergic skin reaction:
e Wash hands immediately after contact with
diesel fuel.

Il IMPORTANT

* Do not permit dirt, trash, or water to get into the
fuel system.

* Be careful not to empty the fuel tank, otherwise
air will enter the fuel system, necessitating
bleeding before next starting the engine.

* Be careful not to spill the fuel during refueling.
If you should spill, wipe it off at once, or it may
cause a fire.

e To prevent water condensation and water
accumulation in the fuel tank, fill the tank before
parking overnight.

Using fuel

Temperature fuel

Above -10 °C (14 F) Grade No. 2-Diesel fuel

Grade No. 1-Diesel fuel

Below -10 °C (14 )

1. Turn the key switch to the ON position and check
the amount of fuel by the fuel gauge.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

2. Fill the fuel tank with fuel when the fuel gauge
shows as follows.

Amount of fuel for refueling 1/4 or less in the fuel tank

25L

Fuel tank 6.6 U.S.gals

Capacity

(1) Fuel tank cap

1.2.3 Checking engine oil level

A WARNING

To avoid serious injury or death:

* Be sure to stop the engine before checking the
engine oil level.

Il IMPORTANT

¢ When using an engine oil of different maker or
viscosity from the previous one, remove all of
the old oil and oil filter. Never mix two different
types of oil.

¢ If the engine oil level is low, do not run the
engine.

1. Park the machine on a firm, flat, and level surface.

2. Check the engine oil before starting the engine, or,
after five minutes or more when the engine has
been stopped.

3. To check the engine oil level, draw out the dipstick,
wipe it clean, replace it, and draw it out again.

4. Check to see that the engine oil level lies between
the two notches.

5. If the engine oil level is too low, add new oil to the
prescribed level at the oil inlet.

BX1880 and BX2380

BX2680
(1) Oilinlet (A) Engine oil level is acceptable
(2) Dipstick within this range.

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

1.2.4 Checking transmission fluid level

A WARNING

To avoid serious injury or death:

e Park the tractor on a firm, flat, and level surface,
lower the implement to the ground, and stop the
engine.

Il IMPORTANT
e |If the transmission fluid level is low, do not
operate the engine.

1. To check the transmission fluid level, check the
dipstick as the following procedure.
a. Draw out the dipstick.
b. Wipe the dipstick clean.
c. Replace the dipstick.
d. Draw the dipstick out again.
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

Check to see that the transmission fluid level lies
between the two notches.

If the transmission fluid level is too low, add new
fluid to the prescribed level at the oil inlet.

(1) Oilinlet (A) Transmission fluid level is
(2) Dipstick acceptable within this range.

— RELATED PAGE

1.1 Lubricants, fuel, and coolant on page 2-7

1.2.5 Checking coolant level

A WARNING

To avoid serious injury or death:

Be sure to stop the engine and remove the key
before checking coolant level.

Do not remove the radiator cap while the
coolant is hot. When coolant is cool, slowly
rotate the radiator cap to the first stop and allow
sufficient time for excess pressure to escape
before removing the radiator cap completely.

Il IMPORTANT

2.

If the radiator cap has to be removed, follow the
preceding warning and securely retighten the
radiator cap.

Use clean, fresh, soft water and anti-freeze to fill
the recovery tank.

. Check to see that the coolant level is between the

[H] and [L] marks of the recovery tank.

When the coolant level drops due to evaporation,
add soft water only. In case of leakage, add
antifreeze and soft water in the specified mixing
ratio up to the [H] level.

(1) Recovery tank (B) [L]
(A) [H]

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

1.2.6 Cleaning panel and radiator screen

A WARNING

To avoid serious injury or death:

* Be sure to stop the engine and remove the key
before removing the screen.

* Before checking or cleaning the panel, wait long
enough until it cools down.

Il IMPORTANT

* The panel and the radiator screen must be clean
from debris to prevent the engine from
overheating and to allow good air intake for the
air cleaner.

* Be sure to reinstall the panel on the pillar
completely to prevent the invasion of dust.

* Be sure to stop the engine to avoid personal
injury and to allow good air intake for air
cleaner.

1. Check the panel and the radiator screen to be sure
that they are clean from debris.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

2. Detach the radiator screen, and then remove all the
foreign material.

Hl NOTE

e If the dust or chaff is accumulated in the
battery compartment, open the panel and
clean completely.

(1) Panel
(2) Knob
(3) Center pillar

(4) Radiator screen
(A) Detach

1.2.7 Checking brake pedal

1. Inspect the brake pedal for free travel, and smooth
operation.

2. Adjust the brake pedal if incorrect measurement is
found.

1.2.8 Checking gauges, meters, and Easy
Checker™

1. Inspect the instrument panel for broken gauge(s),
meter(s) and Easy Checker™" lamps.

2. Replace the gauge(s), the meter(s), or the Easy
Checker™ if they are broken.

1.2.9 Checking head light, hazard light, and
tail light

1. Inspect the lights for broken bulbs and lenses.
2. Replace the lights if they are broken.

1.2.10 Checking seat belt and ROPS

1. Always check condition of the seat belt and the
ROPS attaching hardware before operating the
tractor.

2. Replace the seat belt or the ROPS if it is damaged.

1.2.11 Checking and cleaning electrical
wiring and battery cables

A WARNING

To avoid serious injury or death:

* A loosened terminal or connector, or damaged
wire may affect the performance of the electrical
components or cause short circuits. Leakage of
electricity could result in a fire hazard, a dead
battery, or damage to the electrical
components.

» Replace the damaged wires or connections
promptly.

e If a fuse blows soon after replacement, do not
use the capacity larger than recommended or
bypass the fuse system.

e Many wiring connections are protected by
waterproof plugs. Plug and unplug these
connections carefully and make sure that they
are sealed correctly after assembly.

e Accumulation of dust, chaff, and deposits of
spilled fuel around the battery, electrical wiring,
engine, or exhaust system may cause fire
hazards.

Clean around the battery, electrical wiring,
engine or exhaust system before starting to
work.

* To avoid premature electrical malfunctions, do
not apply high pressure water directly to the
battery, the wiring, the connectors, the electrical
components, or the instrument panel.

+ Inspect the following check items regularly.

— Check the wiring for chafed or cracked
insulation.

— Check the wiring harness clamps. Replace
them if necessary.

— Check the connectors and the terminals for
looseness, contamination, or overheated or
discolored connections.

— Check the instrument panel for correct
operation of the switches and the gauges.

2-22 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

1.2.12 Checking movable parts

1. If any of the movable parts, such as levers and
pedals, is not smoothly moved because of rust or
sticky material, remove the rust or the sticky
material, and apply oil or grease on the relevant
spot.

Do not force the movable parts into motion.
Otherwise, the machine may get damaged.

1.3 Check points of initial 50 hours
1.3.1 Changing engine oil

A WARNING

To avoid serious injury or death:

¢ Be sure to stop the engine and remove the key
before changing the oil.

¢ Oil can be hot and can burn. Allow the engine to
cool down sufficiently.

BX2680

BX1880, BX2380, and BX2680

BX1880

tEer:gine oil with fil- Capacity gg IL_J_s_qts
BX2380

tEer:gine oil with fil- Capacity gg IL_J,s,qts
BX2680

ir:gine oil with fil- Capacity 32 b_s_qts

1. To drain the used engine oil, remove the drain plug
at the bottom of the engine, and drain the engine oil
completely into the oil pan.

2. After draining of the used engine oil, reinstall the
drain plug.

3. Fill the engine with the new engine oil up to the
upper notch on the dipstick.

4. Properly dispose of the used engine oil.

BX1880 and BX2380

(1) Oilinlet
(2) Dipstick
(3) Drain plug

(A) Oil level is acceptable within
this range.

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

1.3.2 Replacing engine oil filter

A WARNING
To avoid serious injury or death:
* Be sure to stop the engine before replacing the
oil filter cartridge.
* QOil can be hot and can burn. Allow the engine to
cool down sufficiently.

Il IMPORTANT
* To prevent serious damage to the engine, use
only a KUBOTA genuine filter.

1. Remove the oil filter.

2. Put a film of the clean engine oil on the rubber seal
of the new filter.

3. Tighten the filter quickly until it contacts the
mounting surface.
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CHECK AND MAINTENANCE
2. GENERAL 1. Periodic service

4. Tighten filter by hand an additional 1/2 turn only.

5. After the new filter has been replaced, the engine
oil normally decreases a little. Make sure that the
engine oil does not leak through the seal and be
sure to check the oil level on the dipstick.

6. Fill the engine with the engine oil up to the
prescribed level.

7. Properly dispose of the used engine oil.

(1) Filter

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

1.4 Check points of every 50 hours
1.4.1 Greasing

1BXMCO00024A04
(1) Engine oil filter

Hl NOTE
— RELATED PAGE * If the machine is operated in extremely wet and
1.1 Lubricants, fuel, and coolant on page 2-7 muddy conditions, lubricate grease fittings
more often.
1.3.3 Replacing transmission oil filter
A WARNING
To avoid serious injury or death:
* Be sure to stop the engine before changing the
transmission oil filter cartridge.
¢ QOil can be hot and can burn. Allow the engine to
cool down sufficiently.
Il IMPORTANT
* To prevent serious damage to the hydraulic
system, use only a KUBOTA genuine filter.
1. Remove the transmission oil filter.
2. Put a film of clean transmission oil on rubber seal of
new transmission oil filter.
3. Tighten the transmission oil filter quickly until it
contacts the mounting surface.
4. Tighten the transmission oil filter by hand an
additional 1/2 turn only.
5. After the new transmission oil filter has been
replaced, the transmission fluid level will decrease a
little. Make sure that the transmission fluid does not
leak through the seal, and check the fluid level.
6. Check the dipstick and refill with oil to prescribed
level.
7. Properly dispose of used oil.
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CHECK AND MAINTENANCE

1. Periodic service 2. GENERAL
1. Apply a small amount of multipurpose grease to the
following points.

(1) Speed control pedal [B] Figure (B)

(2) Battery terminals [C] Figure (C)

(3) Rearlink [D] Figure (D)

(4) Bonnet guide rod

[A] Figure (A)
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

— RELATED PAGE

1.1 Lubricants, fuel, and coolant on page 2-7

1.4.2 Checking engine start system

A WARNING

To avoid serious injury or death:

e Do not allow anyone near the tractor while
testing.

e If the tractor does not pass the test, do not
operate the tractor.

Preparation before testing

1. Sit on the operator's seat.

2. Set the parking brake and stop the engine.

3. Shift the range gear shift lever to the neutral
position.

4. Check whether the speed control pedal is in the
neutral position.

5. Shift the PTO clutch lever to the off position.

[Test 1] Switch for the speed control pedal

1. Make sure that the range gear shift lever is set in
the neutral position.

2. Depress the speed control pedal.

3. Turn the key to the start position.
The engine must not crank.

[Test 2] Switch for the PTO clutch lever

1. Make sure that the range gear shift lever is set in
the neutral position.

2. Make sure that the speed control pedal is set in the
neutral position.

1.4.3 Checking operator presence control
(OPC) system

A WARNING

To avoid serious injury or death:

e Do not allow anyone near the tractor while
testing.

e If the tractor does not pass the test, do not
operate the tractor.

Preparation before testing

1. Sit on the operator's seat.

2. Set the parking brake and stop the engine.

3. Shift the range gear shift lever to the neutral
position.

4. Check whether the speed control pedal is in the
neutral position.

5. Shift the PTO clutch lever to the off position.

[Test 1] Switches for the operator's seat and the
speed control pedal
1. Start the engine.
2. Depress the speed control pedal.
3. Stand up.
Do not get off the machine.
The engine must stop after approximately one
second.

[Test 2] Switches for the operator's seat and the
PTO clutch lever
1. Start the engine.
2. Engage the PTO clutch lever.
3. Stand up.
Do not get off the machine.
The engine must stop after approximately one

3. Shift the PTO clutch lever to the on position. second
4. Turn the key to the start position. '
The engine must not crank.
(1) Range gear shift lever (Hi- (2) PTO clutch lever
Lo) (3) Speed control pedal
(1) Range gear shift lever (Hi- (2) PTO clutch lever
Lo) (3) Speed control pedal
1.4.4 Checking wheel bolt torque
A\ warNING
To avoid serious injury or death:
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CHECK AND MAINTENANCE
1. Periodic service 2. GENERAL

* Never operate the tractor with a loose rim,
wheel, or axle.

* Any time bolts are loosened, retighten to the
specified torque.

¢ Check all bolts frequently and keep them tight.

1. Check the wheel bolts regularly especially when
new.

2. If they are loose, tighten them as follows.

(1) Lever movable area

1.5 Check points of every 100 hours
1.5.1 Checking battery condition

A DANGER

To avoid the possibility of battery explosion:

For the refillable type battery, follow the

instructions below.

¢ Do not use or charge the refillable type battery
if the fluid level is below the [LOWER] (lower
limit level) mark. Otherwise, the battery
component parts may prematurely deteriorate,
which may shorten the battery's service life or
cause an explosion.

¢ Check the fluid level regularly and add distilled
water as required so that the fluid level is
between the [UPPER] and [LOWER] levels.

A DANGER

To avoid serious injury or death:

* When the battery is being activated, hydrogen
1492 t6 179.0 N-m and oxygen gases in the battery are extremely
Front wheel bolt 15.2 to 18.3 kgf-m explosive. Keep open sparks and flames away
110 to 132 Ibf- ft from the battery at all times, especially when
charging the battery.

(1) Front wheel bolt (2) Rear wheel bolt

Tightening tor-
que 108.5to 130.2 N-m

Rear wheel bolt 11.1 to 13.3 kgf'm
80 to 96 Ibf-ft

A WARNING

To avoid serious injury or death:

» Batteries, battery posts, terminals and related
accessories contain lead and lead compounds,

1. Before you use the lock lever, clean the lever and other chemicals known to the State of
movable area (1). California to cause cancer and birth problems
or other reproductive harm. Wash hands after
handling.

* Never remove 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 immediately and
get medical attention.

1.4.5 Cleaning lock lever shaft

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 2-27
KiSC issued 03, 2019 A



2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

e Keep open sparks and flames away from the
battery at all times. Hydrogen gas mixed with
oxygen becomes very explosive.

* Wear eye protection and rubber gloves when
working around battery.

Il IMPORTANT

* The factory-installed battery is of non-refillable
type. If the battery is weak, charge the battery or
replace it with new one.

* Mishandling the battery shortens the service life
and adds to maintenance costs.
The original battery is maintenance free, but
needs some servicing.
If the battery is weak, the engine will be difficult
to start and the lights will be dim. It is important
to check the battery periodically.

* When exchanging an old battery for new one,
use battery of equal specification in table

below.
Cold Normal
B:\tteery Volts saesae;;e cranking charging
yp pacily amps rate
526RMF 12V 86 min. 560 8.6 A

Maintenance-free, non-accessible batteries are
designed to eliminate the need to add water. Yet the
volume of electrolyte above plates may eventually
become depleted due to abnormal conditions such as
high heat or improper regulator setting. Use a voltmeter
to check the state of charge. See reference chart below
to determine if charging is necessary.

Battery voltage Reference state of charge
12.6 100% (Full charge)
12.4 75%
12.2 50%
12.0 25%
11.8 0%

Battery charging

A DANGER

To avoid serious injury or death:

* When the battery is being activated, hydrogen
and oxygen gases in the battery are extremely
explosive. Keep open sparks and flames away
from the battery at all times, especially when
charging the battery.

A WARNING
To avoid serious injury or death:
* When disconnecting the cable from the battery,
start with the negative terminal first. When

connecting the cable to the battery, start with
the positive terminal first.

* Never check battery charge by placing a metal
object across the posts. Use a voltmeter or
hydrometer.

(1) Battery (2) Clamp

1. To slow charge the battery, connect the battery
positive terminal to the charger positive terminal
and the negative to the negative, then charge for at
least 1 hour at 6.5 amperes.

2. A boost charge is only for emergencies. It will
partially charge the battery at a high rate and in a
short time. When using a boost-charged battery, it
is necessary to recharge the battery as early as
possible. Failure to do this will shorten the battery's
service life.

3. When the specific gravity of electrolyte is between
1.27 and 1.29 the charging is completed.

Battery for storage

1. When storing the machine for a long period,
remove the battery from machine, adjust the
electrolyte to the proper level and store in a dry
place out of direct sunlight.

2. The battery self-discharges while it is stored.
Recharge it once every 3 months in hot seasons
and once every 6 months in cold seasons.

1.5.2 Cleaning air cleaner element

A WARNING

To avoid serious injury or death:

* Be sure to stop the engine and remove the key
before cleaning the air cleaner element.

Il IMPORTANT

* The air cleaner uses a dry element. Never apply
oil to the air cleaner.

e Do not run the engine with filter element
removed.

* Align the arrow marks when reinstalling the
cover. If the cover is improperly fitted, dust
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CHECK AND MAINTENANCE

1. Periodic service 2. GENERAL
passes by the baffle and directly adheres to the BX2680
air cleaner element.

Il NOTE

¢ Check to see if the evacuator valve is blocked
with dust.
Open the evacuator valve once a week under
ordinary conditions or daily when used in a
dusty place to get rid of large particles of dust
and dirt.

Cleaning dust from the air cleaner element

1. Remove the air cleaner cover and the element.

2. When dry dust adheres to the element, blow
compressed air from the inside, turning the
element. Pressure of compressed air must be (1) Element (3) Evacuator valve
below 205 kPa (2.1 kgf/lcm?, 30 psi). (2) Cover

Cleaning carbon or oil from the air cleaner element

1.
2.

o0k w

Remove the air cleaner cover and the element.
Soak the air cleaner element in detergent for 15
minutes.

Then wash it several times in water.

Rinse the air cleaner element with clean water.

Dry the air cleaner element naturally.

After the air cleaner element is fully dried, inspect
inside of it with a light and check if it is damaged or
not.

Refer to the instructions on the label attached to the
case.

BX1880 and BX2380

1.5.3 Checking fuel filter

A WARNING
To avoid serious injury or death:
e Stop the engine and remove the key before
checking the fuel lines and the fuel filter.
¢ Check the fuel lines periodically. The fuel lines
are subject to wear and aging. Fuel may leak
out onto the running engine, causing a fire.

Il IMPORTANT

* When the fuel line is disconnected for
maintenance or repair, plug both ends of the
fuel line with a clean plug of suitable size to
prevent dust and dirt from entering. You must
take particular care of the fuel filter in order to
avoid dust and dirt getting into the fuel system.
Entrance of dust and dirt causes malfunction of
the fuel pump.

The fuel line is made of rubber and ages regardless of
service period.

1. Inspect the fuel filter.

2. After inspection of the fuel filter, if the fuel line and
clamps are found damaged or deteriorated, replace
them.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

3. Check the fuel filter. If the fuel filter is clogged by
debris or contaminated by water, replace it.

alternator out until the deflection of the belt falls
within acceptable limits.

(1) Pipe clamps (4) Fuel pump

(2) Fuelline
(3) Fuelfilter

Il NOTE
e If the fuel line is removed, be sure to properly
bleed the fuel system.

1.5.4 Adjusting fan belt tension

A WARNING

To avoid serious injury or death:
* Be sure to stop the engine and remove the key
before checking the fan belt tension.

1. Stop the engine and remove the key.

2. Apply moderate thumb pressure to belt between
pulleys.

A deflection of between 7
Factory specifi- | to 9 mm (0.28 to 0.35 in.)
cation when the belt is pressed

in the middle of the span.

Fan belt tension

3. If tension is incorrect, loosen the alternator
mounting bolts and, using a lever placed between
the alternator and the engine block, pull the

(1) Bolt (A) Check the belt tension.

4. Replace fan belt if it is damaged.
1.5.5 Adjusting HST neutral spring

A WARNING

* Do not operate if tractor moves on level ground
with foot off speed control pedal.

* If tractor moves on level ground with foot off
the pedal, or, if the pedal is too slow in
returning to neutral position when removing the
foot from the pedal, adjust the HST neutral
spring.

The HST neutral spring located under the front right
side of the fender can adjust returning speed of speed
control pedal. Since the HST neutral spring tension is
weakened, the HST tension should be checked and
adjusted every 100 hours.

Checking the HST neutral spring tension: Dynamic
braking

1. Start the engine and hold the maximum engine
speeds.

Operate the machine on the concrete level ground.
Shift the range gear shift lever to hi position.
Depress the speed control pedal to forward.
Release the foot from the speed control pedal.
Check the distance between the foot releasing point
(A) and the machine stopping point (B). If distance
(L) is more than approximately 3 m (10 ft.),
strengthen the HST neutral spring tension so that
the machine will stop in approximately 3 m (10 ft.)
after releasing the foot from the speed control
pedal.

ook wd
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

(A) Foot releasing point (L) Distance between foot re-
(B) Machine stopping point leasing point and the ma-
chine stopping point

Adjusting the HST neutral spring tension: Dynamic
braking

1. Remove the step from the machine.

2. Loosen the lock nut (2).

(1) HST neutral spring (M) Length of adjusting rod from

(2) Lock nut stay

(3) Adjusting nut

(4) Adjusting rod

3. Adjust the adjusting nut (3) on the adjusting rod (4).

4. Tighten the lock nut (2).

5. Start the engine and check dynamic brake as
mentioned former.

6. If the machine will not stop with dynamic brake in
approximately 3 m (10 ft.), adjust the neutral spring
again.

Factory specifi- | 10 mm

Length (M) cation 0.39in.

1.5.6 Adjusting brake pedal

A WARNING
To avoid serious injury or death:
e Stop the engine, remove the key, lower the
implement to the ground, and chock the wheels
before checking the brake pedal.

¢ Even if free travel of the brake pedal is within
the limitation, adjust the brake pedal.

1. Release the parking brake.

2. Loosen the lock nut and turn the turnbuckle to
adjust the rod length so that the brake free travel is
10 mm (0.4 in.).

3. Extend the turnbuckle one additional turn.
Retighten the lock nut.

5. Depress the brake pedal several times and make
sure that free travel is inside factory specification.

&

Factory specifi- | 25 to 35 mm
1.0to 1.4in.

Brake pedal free
travel cation

(1) Lock nut
(2) Turnbuckle
(A) Free travel

(B) Right rear tire

1.6 Check point of every 200 hours
1.6.1 Replacing engine oil filter

A WARNING
To avoid serious injury or death:
* Be sure to stop the engine before replacing the
oil filter cartridge.
¢ QOil can be hot and can burn. Allow the engine to
cool down sufficiently.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

Il IMPORTANT
* To prevent serious damage to the engine, use
only a KUBOTA genuine filter.

1. Remove the ail filter.

2. Put a film of the clean engine oil on the rubber seal
of the new filter.

3. Tighten the filter quickly until it contacts the
mounting surface.

4. Tighten filter by hand an additional 1/2 turn only.

5. After the new filter has been replaced, the engine
oil normally decreases a little. Make sure that the
engine oil does not leak through the seal and be
sure to check the oil level on the dipstick.

6. Fill the engine with the engine oil up to the
prescribed level.

7. Properly dispose of the used engine oil.

1BXMC00024A04

(1) Engine oil filter

1.6.2 Changing engine oil

A WARNING

To avoid serious injury or death:
* Be sure to stop the engine and remove the key
before changing the oil.
¢ Oil can be hot and can burn. Allow the engine to
cool down sufficiently.

1. To drain the used engine oil, remove the drain plug
at the bottom of the engine, and drain the engine oil
completely into the oil pan.

2. After draining of the used engine oil, reinstall the
drain plug.

3. Fill the engine with the new engine oil up to the
upper notch on the dipstick.

4. Properly dispose of the used engine oil.

BX1880 and BX2380

BX2680

BX1880, BX2380, and BX2680

BX1880
Engine oil with fil- Capacit 3.0L
ter pacity 3.2U.S.qgts
BX2380
Engine oil with fil- . 3.3L
ter Capacity 3.5U.S.qgts
BX2680
. A (1) Oilinlet (A) Oil level is acceptable within
Engine oil with fil Capacity 4oL (2) Dipstick this range.
ter 4.2 U.S.qts )
(3) Drain plug
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

1.6.3 Replacing transmission oil filter

A WARNING
To avoid serious injury or death:
¢ Be sure to stop the engine before changing the
transmission oil filter cartridge.
¢ Oil can be hot and can burn. Allow the engine to
cool down sufficiently.

Il IMPORTANT
* To prevent serious damage to the hydraulic
system, use only a KUBOTA genuine filter.

1. Remove the transmission oil filter.

2. Put a film of clean transmission oil on rubber seal of
new transmission oil filter.

3. Tighten the transmission oil filter quickly until it
contacts the mounting surface.

4. Tighten the transmission oil filter by hand an
additional 1/2 turn only.

5. After the new transmission oil filter has been
replaced, the transmission fluid level will decrease a
little. Make sure that the transmission fluid does not
leak through the seal, and check the fluid level.

6. Check the dipstick and refill with oil to prescribed
level.

7. Properly dispose of used ail.

2. Measure the distance between the tire beads at

front of the tires, and at the hub heights.

3. Measure the distance between the tire beads at
rear of the tires, and at the hub heights.

4. Front distance should be 0 to 5.0 mm (0 to 0.2 in.)
less that rear distance. If front distance is not
proper length, adjust the length of the tie rod.

Factory specifi- | 0to 5.0 mm

Toe-in ((B) - (A)) cation 0to0.2in.

(1) Filter

1.6.4 Adjusting toe-in

A WARNING
To avoid serious injury or death:
¢ Park the tractor on a firm, flat, and level place.
* Lower the implement to the ground, and apply
the parking brake.
e Stop the engine and remove the key.

Checking toe-in
1. Turn the steering wheel so that the front wheels are
in the straight ahead position.

(A) Wheel-to-wheel distance at  (C) Front
rear

(B) Wheel-to-wheel distance at
front

Adjusting toe-in

1. Loosen the lock nuts and turn the tie-rod to adjust
the rod length until the proper toe-in measurement
is obtained.

2. Retighten the lock nuts.

(1) Lock nut (2) Tie-rod

1.7 Check points of every 400 hours
1.7.1 Adjusting front axle pivot

A WARNING
To avoid serious injury or death:
* Be sure to stop the engine and remove the key
before adjusting the front axle pivot.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

If the front axle pivot pin adjustment is not correct, front
wheel vibration can occur causing vibration in the
steering wheel.

1.

Remove the split pin and tighten the adjusting nut.

Tightening tor- Adjusting nut g?o'igrfr-]m
que 15 Ibf -t
2. Make sure that one of the nut slots aligns with the
split pin hole.
3. Tighten the nut slightly if necessary when aligning
the nut slots with the split pin hole.
4. Replace the split pin.

(1) Adjusting nut

(2) Split pin

1.7.2 Changing transmission fluid

A WARNING

To avoid serious injury or death:

Oil can be hot and can burn. Allow the engine to
cool down sufficiently.

To drain the used transmission fluid, remove the
drain plug at the bottom of the transmission case
and drain the transmission fluid completely into the
oil pan.

(1) Drain plug

2. After draining the transmission fluid, reinstall the
drain plug.

3. Clean the transmission strainer.

4. Fill with new transmission fluid up to the upper
notch on the dipstick.

(2) Oilinlet (A) Transmission fluid level is

(3) Dipstick acceptable within this range.

1.3L
Transmission fluid | Capacity 2.99 U.S.gals
2.49 Imp.gals

5. After operating the engine for a few minutes, stop it
and check the transmission fluid level again.

6. If the transmission fluid level is lower than the
prescribed level shown on the dipstick (3), add fluid
to the prescribed level.

7. Properly dispose of used transmission fluid.

Il IMPORTANT

— RELATED PAGE

Do not operate the tractor immediately after
changing the transmission fluid.

Operate the engine at medium speed for a few
minutes to prevent damage to the transmission.

1.1 Lubricants, fuel, and coolant on page 2-7
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

1.7.3 Cleaning transmission strainer

1. When changing the transmission fluid, disassemble
and rinse the transmission strainer  with
nonflammable solvent to completely clean off filings.
When reassembling the transmission strainer, be
careful not to damage the parts.

(1) Transmission strainer (2) Filter plate

Il NOTE
* Since the fine filings in the oil can damage
the precision component parts of the
hydraulic system, the end of the suction line
is provided with an oil strainer.

1.7.4 Changing front axle case oil

A WARNING

To avoid serious injury or death:

* Be sure to stop the engine and remove the key
before changing the front axle case oil.

1. Park the tractor on a firm, flat, and level place.

2. To drain the used front-axle-case-oil, remove the
right and left drain plugs and oil gauge at the front
axle case.

(A) Front axle case oil level is
acceptable within this range.

(1) Breather plug

(2) Oil gauge with dipstick

(3) Drain plug

3. Drain the front-axle-case-oil completely into the oil
pan.

4. After draining the front-axle-case-oil, reinstall the
drain plugs.

5. Remove the right and left breather plugs.

6. Fill with new front-axle-case-oil up to the upper
notch on the dipstick.

471L
Front axle case oil | Capacity 5.0 U.S.gts
4.1 Imp.qts
Il IMPORTANT

e After 10 minutes, check the front-axle-case-
oil level again. If the front-axle-case-oil level
is lower than the prescribed level, add the
front-axle-case-oil to prescribed level.

7. After filling with front-axle-case-oil, reinstall the oil
gauge and breather plugs.

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

1.7.5 Replacing fuel filter element

Il NOTE
¢ If the fuel line is removed, be sure to properly
bleed the fuel system.

1. Disconnect the fuel hoses and replace the fuel filter

@).
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

2. Disconnect the fuel hoses and loosen the pipe
clamp to replace the fuel filter (5).

(1) Fuel pump
(2) Fuelfilter
(3) Fuelline

(4) Hose clamp
(5) Fuel filter

1.8 Check points of every 800 hours
1.8.1 Adjusting engine valve clearance

» See “Checking engine vale clearance”.

— RELATED PAGE
4.1.2 Checking valve clearance on page 3-30

1.9 Check points of every 1000
hours or 1 year

Be sure to do the following servicing once every 1000
hours or yearly, whichever comes first.

1.9.1 Replacing air cleaner element

See “Cleaning air cleaner element”.

— RELATED PAGE
1.5.2 Cleaning air cleaner element on page 2-28

1.10 Check points of every 1500
hours

1.10.1 Checking injection pressure of fuel
injection nozzle

» See “Checking fuel injection pressure”.

— RELATED PAGE
4.4.5 Checking fuel injection pressure on page 3-36

1.11 Check points of every 2000
hours or 2 years

1.11.1 Flushing cooling system and
changing coolant

A WARNING
To avoid serious injury or death:

* Do not remove the radiator cap while the
coolant is hot. When the coolant is cool, slowly
rotate the radiator cap to the first stop and allow
sufficient time for excess pressure to escape
before removing the radiator cap completely.

Il IMPORTANT

* Do not start the engine without coolant.

¢ Use clean, fresh soft water and the anti-freeze
to fill the radiator and the recovery tank.

¢ When mixing the anti-freeze with water, the anti-
freeze mixing ratio is 50%.

¢ Securely tighten the radiator cap. If the radiator
cap is loose or improperly fitted, water may leak
out and the engine could overheat.

BX1880
‘ 29L
Coolant (with re- | ity 3.1U.S.qts
covery tank) 2.6 Imp.qts
BX2380
) 3.1L
Coolant (with re- Capacity 3.3U.S.qgts
covery tank) 2.7 Imp.qts
BX2680
] 33L
Coolant (with re- Capacity 3.5U.S.qts
covery tank) 2.9 Imp.qts

1. Stop the engine and let it cool down.

2. To drain the coolant, open the radiator drain plug or
the engine drain plug and remove the radiator cap.
The radiator cap must be removed to completely
drain the coolant.

3. Atfter all coolant is drained, close the drain plug.
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CHECK AND MAINTENANCE

1. Periodic service 2. GENERAL
4. Fill the radiator with clean soft water and the cooling BX2680
system cleaner.
5. Follow directions of the instruction of cooling
system cleaner.
6. After flushing the radiator, fill it with clean soft water
and the anti-freeze until the coolant level is just
below the radiator cap.
7. Install the radiator cap securely.
8. Fill the recovery tank with coolant up to the [H]
mark on the recovery tank.
9. Start and operate the engine for a few minutes.
10. Stop the engine and let it cool.
11. Check the coolant level of the recovery tank and
add the coolant if necessary.
(1) Radiator cap (3) Engine drain plug

BX1880 and BX2380

(2) Radiator drain plug

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

1.11.2 Antifreeze

A WARNING

To avoid serious injury or death:

e When using the antifreeze, put on some
protection such as rubber gloves. The
antifreeze contains poison.

* |If someone drank antifreeze, seek immediate
medical help. Do not make a person throw up
unless told to throw up by poison-control-
center or a health care professional. Use
standard first aid and CPR for signs of shock or
cardiac arrest. Call your local poison control
center or your local emergency number for
further assistance.

e When the antifreeze comes in contact with the
skin or clothing, wash it off immediately.

¢ Do not mix different types of the antifreeze. The
mixture can produce chemical reaction causing
harmful substances.

e The antifreeze is extremely flammable and
explosive under certain conditions. Keep fire
and children away from the antifreeze.

¢ When draining fluids from the engine, place
some container underneath the engine body.

e Do not pour waste onto the ground, down a
drain, or into any water source.

e Also, follow the relevant environmental
protection regulations when disposing of the
antifreeze.

Always use a 50/50 mix of long-life coolant and clean
soft water in KUBOTA engines.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

Il NOTE
¢ The following data represent industry standards
that necessitate a minimum glycol content in
the concentrated antifreeze.

* Long-life coolant (hereafter LLC) comes in several
types. Use ethylene glycol (EG) type for this
engine.

+ Before using LLC-mixed cooling water, fill the
radiator with fresh water and empty it again.

Repeat this procedure two times or three times to
clean up the inside.

* Mixing the LLC

Premix 50% LLC with 50% clean soft water. |

When mixing, stir it up well, and then fill into the
radiator.
+ Adding the LLC.

— Add only water if the mixture reduces in amount
by evaporation.

— If there is a mixture leak, add the LLC of the
same manufacturer and type in the same
mixture percentage.

l IMPORTANT

* Never add any long-life coolant of
different manufacturer. Different brands
may have different additive components,
and the engine may fail to perform as
specified.

* When the LLC is mixed, do not use any radiator
cleaning agent. The LLC contains anticorrosive
agent. If mixed with the cleaning agent, sludge may
build up, adversely affecting the engine parts.

+ KUBOTA's genuine long-life coolant has a service
life of two years.

Be sure to change the coolant every two years.

* The procedure for the mixing of water and the
antifreeze differs according to the make of the
antifreeze and the ambient temperature. Refer to
SAE J1034 standard, more specifically also to SAE
J814c.

Antifreeze Freezing point Boiling point™

50 Vol % -37°C -34 1 108 °C 226 T

*1 At 1.013 x 10° Pa (760 mmHg) atmospheric pressure. A higher
boiling point is obtained by using a radiator pressure cap which
permits the development of pressure within the cooling system.

1.12 Check points of every 3000
hours
1.12.1 Checking injection pump

+ See “Fuel system” for checking injection pump.

— RELATED PAGE
4. Fuel system on page 3-12

1.13 Check points of every 1 year
1.13.1 Checking intake air line

A WARNING

To avoid serious injury or death:
e Stop the engine and remove the key before
checking the intake air line.

1. Check to see that the hose and the hose clamps
are tight and not damaged.

2. If the hose and the clamps are found worn or
damaged, replace or repair them at once.

BX2380

BX2680

(1) Hose (2) Hose clamps

1.13.2 Checking radiator hoses and hose
clamps

A WARNING

To avoid serious injury or death:
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

* Be sure to stop the engine and remove the key
before checking the radiator hose and the hose
clamps.

1. If the hose clamps are loose or water leaks, tighten
them securely.

2. Replace the radiator hoses and tighten the hose
clamps securely if you checked and found that the
radiator hoses are swollen, hardened, or cracked.

3. Properly dispose of used coolant.

1BXMC00024

(1) Radiator hoses (2 pcs) (2) Hose clamps (4 pcs)

1.13.3 Checking power steering line

A WARNING

To avoid serious injury or death:

* Be sure to stop the engine and remove the key
before checking the power steering line.

1. Check to see that all power steering lines are tight
and not damaged.

2. If the power steering pressure hoses are found to
be worn or damaged, replace or repair them at
once.

(1) Power steering pressure
hose

1.13.4 Checking fuel lines

A WARNING
To avoid serious injury or death:
e Stop the engine and remove the key before
checking the fuel lines and fuel filter.
e Check the fuel lines periodically. The fuel lines
are subject to wear and aging. Fuel may leak
out onto the running engine, causing a fire.

Il IMPORTANT

e When the fuel line is disconnected for
maintenance or repair, plug both ends of the
fuel line with a clean plug of suitable size to
prevent dust and dirt from entering. You must
take particular care of the fuel lines in order to
avoid dust and dirt getting into the fuel system.
Entrance of dust and dirt causes malfunction of
the fuel pump.

The fuel line is made of rubber and ages regardless of
service period.

1. Inspect the fuel lines.

2. After inspection, if the fuel lines and clamps are
found damaged or deteriorated, replace them.
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

3. Check the fuel filter. If the fuel filter is clogged by
debris or contaminated by water, replace it.

(1) Pipe clamps
(2) Fuelline
(3) Fuelfilter

(4) Fuel pump

Il NOTE
e If the fuel line is removed, be sure to properly
bleed the fuel system.

1.13.5 Checking engine breather hose

1. Check the engine breather hose (1) for damage.

2. If the engine breather hose (1) is damaged, replace
it with new one.

(1) Engine breather hose

1.14 Check points of every 4 years
1.14.1 Replacing radiator hose

1. Replace the radiator hoses and tighten the hose
clamps securely.

. ()

P
AN

1BXMC00024A03
(1) Radiator hoses (2 pcs)

(2) Hose clamps (4 pcs)

1.14.2 Replacing fuel hose

» See “Checking fuel lines”.

— RELATED PAGE
1.13.4 Checking fuel lines on page 2-39

1.14.3 Replacing power steering hose

+ See “Checking power steering line”.

— RELATED PAGE
1.13.3 Checking power steering line on page 2-39

1.14.4 Replacing intake air line

+ See "Checking intake air line".

— RELATED PAGE
1.13.1 Checking intake air line on page 2-38

1.14.5 Replacing engine breather hose

» See “Checking engine breather hose”.

— RELATED PAGE
1.13.5 Checking engine breather hose on page 2-40
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CHECK AND MAINTENANCE
1. Periodic service

2. GENERAL

1.15 Service as required
1.15.1 Bleeding fuel system

Air must be removed:
*  When the fuel filter or lines are removed.
* When the tank is completely empty.
» After the tractor has not been used for a long period
of time.

Bleeding procedure

1. Fill the fuel tank with fuel.

2. Turn the key switch to the ON position for about 30
seconds.
This allows the fuel pump (1) to work and pump air
out of the fuel system.

(1) Fuel pump (2) Fuel filter

3. Start the engine and run for about 30 seconds, and
then stop the engine.

1.15.2 Replacing fuse

The electrical system of the tractor is protected from
potential damage by fuses.

A blown fuse indicates that there is an overload or short
somewhere in the electrical system.

1. If any of the fuses should blow, replace with a new
fuse with the same capacity.

Il IMPORTANT

* Before replacing a blown fuse, determine
why the fuse blew and make any necessary
repairs. Failure to follow this procedure may
result in serious damage to the electrical
system of the tractor.

(1) Fuse box

Protected circuit

(2) Slow blow fuse

Fuse box
Fuse No. Capacity Protected circuit
1 — -
2 _ -
3 10A Option (3rd-function)
4 10A OPC
5 15A DC outlet
6 5A Fuel pump
7 — -
8 5A Glow indicator
9 5A Meter
10 15A Stop solenoid
11 20A Lamp
12 20A Option (work light)
Slow blow fuse
Capacity Protected circuit
50 A Check circuit against wrong battery connection
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2. GENERAL

CHECK AND MAINTENANCE
1. Periodic service

1.15.3 Replacing light bulb

Light Capacity
Head light 37.5Wx2
Tail light 128 W x 2
Hazard light 27 W x 2
Head light

1. Take the light bulb out of the body of the light and
replace with a new one.

Other lights
1. Detach the lens and replace the light bulb.

2. Mower
2.1 Check points of daily or each use

2.1.1 Retightening mower blade screw

B NOTE
* To avoid injury, always handle the mower blade
with care.

(1) Wooden block
(2) Mower blade screw

(A) Loosen (Counterclockwise)
(B) Tighten (Clockwise)

1. Tilt up the mower and turn it over to expose the
mower blades.

2. Wedge a wooden block (1) securely between the
mower blade and mower deck.

3. Retighten the mower blade screw to the specified
torque.

RCK60B-23BX, RCK54-23BX, and RCK48-18BX

98.0t0 117.6 N'm
10.0 to 12.0 kgf-m
72.0 to 86.8 Ibf-ft

Tightening tor- Mower blade
que screw

RCK54D-26BX and RCK60D-26BX

1029t0 117.6 N-m

4. If the mower blade screw (2) is worn or broken,
replace it.

2.1.2 Checking mower blade

A WARNING
To avoid serious injury or death:
* Be sure to stop the engine and remove the key.
* Blades may be sharp. When you handle blades,
wear heavy gloves or wrap end of blade with a
rag.

Il IMPORTANT

e Use the proper metric size box or socket
wrench to tighten or loosen the blade mounting
bolt.

Hl NOTE
* Before checking or replacing the blade, wipe
grass and mud off the top and inside of the
mower.
¢ Especially clean up the inside of the belt cover,
because otherwise the belt life will be reduced.

1. The blade cutting edges must be kept sharp at all
times. Sharpen the cutting edges, if they resemble
blade (B). Replace the blades if they appear similar
to blade (C).

(A) New blade
(B) Worn blade

(C) Cracked blade

TlL?:tenlng tor- zllcc:(\;vvcjr blade 10.5 to 12.0 kgf-m
g 75.9 to 86.8 Ibf-ft
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CHECK AND MAINTENANCE
2. Mower 2. GENERAL

21.3 Checking mower belt 1. Place the mower on level ground.

2. Loosen the check plug (1), and check to see if oil
seems from the opening.

3. If the oil level is low, remove the oil filler plug (2)
and add new gear oil.

— RELATED PAGE
2.1 Lubricants on page 2-11

2.1.5 Greasing spindle shafts, belt tension
pivot and tension pulley

1. Grease the grease fittings (1), (2) of the spindle
shafts if the amount of grease is insufficient.

1. Inspect the mower belt.
2. Replace the mower belt, if there is any damage
found.

2.1.4 Checking gear box oil level

Il IMPORTANT
¢ Use the specified gear oil.

(1) Check plug [B] RCK60D-26BX and
(2) OQilfiller plug RCK54D-26BX
(3) Drain plug
[A] RCK60B-23BX,
RCK54-23BX, and
RCK48-18BX
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CHECK AND MAINTENANCE

2. GENERAL 2. Mower
[Only for RCK54D-26BX] 1. Grease the grease fitting (1) of the balance shaft if
2. Remove the ramp bracket (5) for greasing spindle the amount of grease is insufficient.

shafts. To remove the ramp bracket (5), remove the
pin (6) and clevis pin (4) and slide the ramp bracket
(5) to rear side. Then lift up the ramp bracket to
remove from mower deck.

(1) Grease fitting

(1) Grease fitting (Spindle shaft) (A) Rear
(2) Grease fitting (Belt tension (B) Up

pulley) [A] RCK60B-23BX and
(3) Grease fitting (Belt tension RCK54-23BX
pivot) [B] RCK60D-26BX and
(4) Clevis pin RCK54P-26BX
(5) Ramp bracket
(6) Pin

2.1.6 Greasing balance shaft
RCK60B-23BX
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CHECK AND MAINTENANCE

2. Mower 2. GENERAL
2.1.7 Greasing front and rear anti-scalp
rollers
1. Grease the grease fitting (1), (2) of the front and
rear anti-scalp rollers if the amount of grease is
insufficient.
(1) Spline (2) Grease fitting
[RCK60D-26BX and RCK54D-26BX only]
2. Grease between the hole and rod (3).
(3) Hole and rod
2.2 Check points of initial 50 hours
2.2.1 Changing gear box oil
A\ cauTion
* Be sure to stop the engine and remove the key
before changing the oil.
Il IMPORTANT
¢ Use the specified gear oil.
(1) Grease fitting (Front anti- [B] RCK60D-26BX and 1. Dismount the mower from the tractor, and place the
scalp roller) RCK54P-26BX mower on level ground
(2) Grease fitting (Rear anti- Y ’
scalp roller) 2. Remove the oil filler plug (2).
[A] RCK60B-23BX and
RCK54-23BX

2.1.8 Greasing universal joint

1. Grease the internal splines (1) and grease fittings
(2) of the universal joint if the amount of grease is
insufficient.
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CHECK AND MAINTENANCE

2. GENERAL 2. Mower
3. Remove the drain plug (1), and drain the used oil
completely.
(1) Oil seal (2) Oil seal
2.5 Check point of every 4 years
2.5.1 Replacing gear box oil seal
(1) Check plug [B] RCK60D-26BX and 1. Replace the gear box oil seals (1), (2) with new
(2) Oilfiller plug RCK54D-26BX ones.

(3) Drain plug

[A] RCK60B-23BX,
RCK54-23BX, and
RCK48-18BX

4. After draining the used olil, reinstall the drain plug.
5. Fill with new oil up to the specified level.

— RELATED PAGE
2.1 Lubricants on page 2-11

2.3 Check point of every 150 hours
2.3.1 Changing gear box oil

1. See “Changing gear box oil” in “Check points of
initial 50 hours”.

— RELATED PAGE
2.2.1 Changing gear box oil on page 2-45

2.4 Check points of every 1 year
2.4.1 Checking gear box oil seal

. . (1) Oil seal (2) Oil seal
1. Check the gear box oil seals (1), (2) for leaks. If oil
seals are leaking, replace them.
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TIRES, WHEELS, AND BALLAST
1. Tires

2. GENERAL

TIRES, WHEELS, AND BALLAST

1. Tires

A WARNING
To avoid serious injury or death:

* Do not attempt to mount a tire on a rim. Only a
qualified person with the proper equipment
should mount a tire on a rim.

¢ Always maintain the correct tire pressure.

Do not inflate the tires above the recommended
pressure shown in the “Inflation pressure of
tires” section.

Il IMPORTANT

* Do not use tires other than those approved by
KUBOTA.

* When you intend to mount different size of tires
from equipped ones, consult your dealer about
front drive gear ratio for details.

Excessive wear of tires may occur due to
improper gear ratio.

1.1 Inflation pressure of tires

Though the tire pressure is factory-set to the prescribed
level, it naturally drops slowly in the course of time.
Thus, check it everyday and inflate as necessary.

[BX2380 and BX2680]

Tire sizes

Inflation pressure

100 kPa (1.0 kgf/cm?)

26x12.00-12 Turf [14 psi]

120 kPa (1.2 kgffcm?)

Rear 26x12.00-12 Bar [17 psi]

120 kPa (1.2 kgflcm?)

26x12.00-12 Ind. [17 psi]

120 kPa (1.2 kgficm?)

18%8.50-10 Turf [17 psi]

150 kPa (1.5 kgf/cm?2)

Front 18x%8.50-10 Bar [22 psi]

2
18x8.50-10 Ind. 150 kPa (1.5 kgf/cm<)

[22 psi]

Il NOTE
* Maintain the maximum pressure in front tires, if
using a front loader or when equipped with a
full load of front weight.

1.2 Dual tires

Dual tires are not approved.

2. Wheel tread

[BX1850] A\ warniNG
Tire sizes Inflation pressure To avoid serious injury or death:
100 kPa (1.0 kgficm?) * Support the tractor securely on stands before
24x12.00-12 Turf : :
[14 psi] removing a wheel.
Rear : :
px12.00-12 Bar 120 kPa (1.2 kgflom?) ¢ Never operate the tractor with a loose rim,
: [17 psi] wheel, or axle.
2
16%7.50-8 Turf 1ok e I IMPORTANT
Front > * When re-fitting or adjusting a wheel, follow the
16%7.50-8 Bar 230 kP?3(42.3S:§gf/cm ) procedure.
P 1. Tighten the bolts to the torques as shown in
the following table.
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2. GENERAL

TIRES, WHEELS, AND BALLAST
2. Wheel tread

(1) Bolt

Tightening torques

149.2N-mto 179.0 N-m
Front (15.2 kgf-m to 18.3 kgf-m)
[110 Ibf-ft to 132 Ibf-ft]

108.5N-mto 130.2 N-m
Rear (11.1 kgf-m to 13.3 kgf-m)
[80 Ibf-ft to 96 Ibf-ft]

2. Then recheck as the following table.

After driving the tractor 200 m (200 yards),

Timing to recheck after 1 day (8 hours), and thereafter every

the bolts

50 hours

Il NOTE
¢ Use the tapered bolts for wheels with beveled or
tapered holes.

2.1 Front wheels

Il IMPORTANT
¢ Do not turn the front discs to obtain wider tread.
¢ Always attach the front wheels as shown in the
following table.
If you do not attach the front wheels as
illustrated in the table, transmission parts may
be damaged.

You cannot adjust width of the front tread.

Models BX1880 BX2380 and BX2680

18%8.50-10 Turf,
18%8.50-10 Bar,
18%8.50-10 Ind.

16x7.50-8 Turf,

Tire 16x7.50-8 Bar

Tread

(A)
930 mm (36.6 in.)

How to jack up the front axle

A WARNING

To avoid serious injury or death:
* Before jacking up the tractor, park it on a firm
and level ground and chock the rear wheels.
¢ Fix the front axle to keep it from pivoting.
* Select jacks that withstand the machine weight
and set them up at jack point (2).

(1) Front axle case (2) Jack point

2.2 Rear wheels

l IMPORTANT

* Do not turn the rear discs to obtain wider tread.

* Always attach the rear wheels as shown in the
following table.
If you do not attach the rear wheels as
illustrated in the table, transmission parts may
be damaged.

You cannot adjust width of the rear tread.
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TIRES, WHEELS, AND BALLAST

3. Ballast 2. GENERAL
Models BX2380 and BX2680 3.1 Front ballast
Tire 26x12.00-12 Turf, 262.00-12 Bar, 26x12.00-12 Ind. B IMPORTANT
¢ Do not overload tires.
e Add no more weight than indicated in the
following table.

Maximum weight (122755k|gs.)

Tread Add weights if needed to improve traction or for

(B)
820 mm (32.2in.)

How to jack up rear part of the tractor

A WARNING

To avoid serious injury or death:

e Before jacking up the tractor, park it on a firm
and level ground and chock the front wheels.

¢ Fix the front axle to keep it from pivoting.

» Select jacks that withstand the machine weight
and set them up as shown in the following
figure.

(1) Frame (2) Jack point

3. Ballast

A WARNING

To avoid serious injury or death:

* You will need the additional ballast for
transporting the heavy implements. When the
implement is raised, drive slowly over rough
ground, regardless of how much ballast is used.

e Do not fill the front wheels with liquid to
maintain steering control.

stability. Heavy pulling and heavy rear mounted
implements tend to lift front wheels. Add enough ballast
to maintain steering control and prevent tip over.
Remove weight when no longer needed.

Front end weights (option)

The front end weights can be attached to the bumper.
See your implement operator's manual for required
number of weights.

I NOTE
* Besides the weight, a front weight bracket and
mounting bolt kit(s) are required for mounting
the weight.

(1) Front end weights (option) (2) Front weight bracket (option)

3.2 Rear ballast

Add weight to rear wheels if needed to improve traction
or for stability. The amount of rear ballast should be
matched to job and the ballast should be removed
when it is not needed.

Liquid ballast in rear tires

The weight should be added to the tractor in the form of
liquid ballast.

Water and calcium chloride solution provides safe
economical ballast. Using the liquid ballast properly will
prevent tires, tubes, or rims from damaging. The
addition of calcium chloride is recommended to prevent
the water from freezing. The addition of calcium
chloride for weighting the wheels has the full approval
of the tire companies. Consult your tire dealer for
addition of calcium chloride.
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2. GENERAL

TIRES, WHEELS, AND BALLAST

3. Ballast

Liquid weight per tire (75 percent filled)

Tire sizes

26x12.00-12 [BX2380
and BX2680]

Slush free at -10 °C (14 F)

Solid at -30 °C (-22 F)

[Approx. 1 kg (2 Ibs.) CaCl2 per 4 L
(1 gal) of water]

45 kg (99 Ibs.)

Slush free at -24 °C (-11 F)

Solid at -47 °C (-52 F)

[Approx. 1.5 kg (3.5 Ibs.) CaCl2 per 4 L
(1 gal) of water]

50 kg (110 Ibs.)

Slush free at -47 °C (-52 F)

Solid at -52 °C (-62 )

[Approx. 2.25 kg (5 Ibs.) CaCl2 per 4 L
(1 gal) of water]

56 kg (123 Ibs.)

Il IMPORTANT

* Do not fill tires with water or solution more than
the correct percentage of full capacity as shown
in the following table to the level of valve stem

at 12 o'clock position.

(1) Air (A) Correct
(2) Water (B) Incorrect

(3) Valve stem

Correct

Incorrect

Amount of water .
of tire

75% of full capacity

100% of full capacity
of tire

Characteristic .
a cushion.

Air compresses like

Water cannot be

compressed.

* To avoid damage of the transmission, do not
use the rear wheel weights and liquid ballast at

the same time.
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IMPLEMENT LIMITATIONS
1. Weight of implements as rear ballast

2. GENERAL

IMPLEMENT LIMITATIONS

1. Weight of implements as rear ballast

A WARNING

To avoid personal injury or death:

* For tractor stability and operator's safety, add the rear ballast to the rear of the tractor in the form of 3-
point counter weight and the rear wheel ballast. The amount of the rear ballast will depend on the

application.

Implement as counter weight

Box blade

Rear blade

Rotary tiller

Ballast box

Approx. 190 kg (420 Ibs.)
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IMPLEMENT LIMITATIONS
2. GENERAL 2. Implement limitation tables

2. Implement limitation tables

Il IMPORTANT
The KUBOTA tractor has been thoroughly tested for proper performance with implements sold or approved
by KUBOTA.
Do not use the following implements:

* Implements which are not sold or approved by KUBOTA

* Implements which exceed the maximum specifications listed in the following table

* Implements which are otherwise unfit for use with the KUBOTA tractor
These implements may result in malfunctions or failures of the tractor, damage to other property, and injury
to the operator or others.

I NOTE
Any malfunctions or failures of the tractor resulting from use with improper implements are not covered by
the warranty.

Model BX1880, BX2380, and BX2680
Front 930 mm (36.6 in.)
Tread (max. width) -
Rear 820 mm (32.2'in.)

Lower link end max. lifting weight W 550 kg (1210 Ibs.)

o

Implement weight W1 and / or size As in “Implement weight list”

Max. hitch load W2 250 kg (550 Ibs.)
Actual figures

Trailer loading weight W3 (Max. capacity) 800 kg (1765 Ibs.)

Total weight W4 1100 kg (2425 Ibs.)

Lower link end max. lifting weight Wo

The max. allowable load which can be put on the lower link end
Implement weight W1

The implement's weight which can be put on the lower link
Max. hitch load W2

The max. loading weight for hitching
Trailer loading weight W3

The max. loading weight for trailer (without trailer's weight)
Total weight Wa

The max. loading weight for trailer with trailer's weight

B NOTE

* Implement size may vary depending on soil operating conditions.

e Strictly follow the instructions outlined in the operator's manual of the mounted or trailed machinery or
trailer, and do not operate the combination tractor-machine or tractor-trailer unless all instructions have
been followed.

¢ When you use the forestry application, there are following hazards:

— Toppling trees, primarily in case a rear mounted tree grab crane is mounted at the rear of the tractor

— Penetrating objects in the operator's enclosure, primarily in case a winch is mounted at the rear of the
tractor

To deal with these hazards and other related hazards, the tractor requires optional equipment such as

operator protective structure (OPS), falling object protective structure (FOPS), and so on. The optional

equipment, however, is not available for this tractor. Without the optional equipment such as OPS and

FOPS, the use of the tractor is limited to tractor specific applications like transport and stationary work.
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IMPLEMENT LIMITATIONS

2. GENERAL

Implement weight list

Implement

Remarks

BX1880

BX2380 and BX2680

Mid-mount

Max. cutting width

137 cm (54 in.)

152 cm (60 in.)

Max. weight

95 kg (210 Ibs.)

134 kg (295 Ibs.)

Max. cutting width

107 cm (42 in.)

122 cm (48 in.)

Rotary-cutter (1 Blade)

Max. weight 159 kg (350 Ibs.) 181 kg (400 Ibs.)
Mower
Max. cutting width 122 cm (48 in.) 152 cm (60 in.)
Rear-mount (2 or 3 Blade)
Max. weight 220 kg (486 Ibs.) 262 kg (577 Ibs.)
Flail-mower Max. cutting width 107 cm (42in.) 107 cm (42in.)
Sickle bar Max. cutting width 122 cm (48 in.) 122 cm (48 in.)
Max. tilling width 107 cm (42 in.) 127 cm (50 in.)
Rotary tiller
Max. weight 183 kg (404 Ibs.) 197 kg (435 Ibs.)
Bottom plow Max. size 12 x 11in. 14 x 11in.
Disc plow Max. size 22 x1in. 22 x1in.
Cultivator Max. size 122 cm (48 in.) 122 cm (48 in.)
1 Row 1 Row
Max. harrowing width 122 cm (48 in.) 122 cm (48 in.)
Disc harrow
Max. weight 191 kg (421 Ibs.) 249 kg (549 Ibs.)
Sprayer Max. tank capacity 150 L (40 U.S.gals) 150 L (40 U.S.gals)
Max. cutting width 137 cm (54 in.) 152 cm (60 in.)
Front blade
Sub frame Necessary Necessary
Max. cutting width 152 cm (60 in.) 152 cm (60 in.)
Rear blade

Max. weight

112 kg (248 Ibs.)

112 kg (248 Ibs.)

Front loader

Max. lifting capacity
(Bucket pivot pin, max.
height)

335 kg (739 Ibs.)"!

335 kg (739 Ibs.)"!

Max. width

122 cm (48 in.)

122 cm (48 in.)

Box blade

Max. cutting width

152 cm (60 in.)

152 cm (60 in.)

Max. weight

170 kg (375 Ibs.)

170 kg (375 Ibs.)

Snow blower (Front)

Max. working width

127 cm (50 in.)

127 cm (50 in.)

Max. weight

160 kg (353 Ibs.)

160 kg (353 Ibs.)

Sub frame

Necessary

Necessary

Post hole digger

Digging depth

114 cm (45in.)

114 cm (45in.)

Rotary broom

Cleaning width

119 cm (47 in.)

119 cm (47 in.)

Trailer

Max. load capacity

800 kg (1765 Ibs.)"2

800 kg (1765 Ibs.)"2

Max. weight

1100 kg (2425 Ibs.)

1100 kg (2425 Ibs.)

H NOTE

* You cannot attach backhoes to the tractor.

* Implement size may vary depending on soil operating conditions.

*1  The valve contains the weight of KUBOTA standard bucket.
*2 Reduce speed and trailer loads when operating in slippery conditions or when operating on slopes and using front wheel drive.
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2. GENERAL
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SPECIAL TOOLS
1. Special tools for engine

2. GENERAL

SPECIAL TOOLS

1. Special tools for engine
1.1 Special use puller set

Use exclusively to pull out bearing, gears and other
parts with ease.

Code No.
* 07916-09032

1.2 Diesel engine compression
tester (for injection nozzle)

Use to measure diesel engine compression and
diagnostics of need for major overhaul.

. 07909-31251 (G)
. 07909-31271 ()
. 07909-31281 (J)

1.3 Nozzle tester

Use to check the fuel injection pressure and spray
pattern of nozzle.

Code No.
« 07909-31361

Measuring range
+ 0 to 50 MPa (0 to 500 kgf/cm?2, 0 to 7200 psi)

1.4 Injection pump pressure tester

Use for checking fuel tightness of injection pumps.

Il NOTE
¢ Since the special tools are not provided, make
them referring to the figure.

(1) Gauge (7) Adaptor F
(2) Ljoint (8) Adaptor G
(3) Adaptor A (9) Adaptor H
(4) Adaptor B (10) Adaptor |
(5) Adaptor C (11) Adaptor J
(6) Adaptor E

Code No.

* 07909-30208 (Assembly)

+ 07909-30934 (A to F)

+ 07909-31211 (E and F)

« 07909-31231 (H)
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SPECIAL TOOLS
2. GENERAL 1. Special tools for engine

Pressure gauge full scale:

A More than 29.4 MPa (300 kgf/cm?,
4260 psi)

B PF 1/2

C Copper gasket

D Flange (Material: Steel)

E Hex. nut 27 mm (1.1 in.) across the plate

F Adhesive application

G Fillet welding on the enter circumference

H Retaining nut

| 17 mm dia. (0.67 in. dia.)

J 8.0 mm dia. (0.31 in. dia.)

K 1.0 mm (0.039 in.)

L 17 mm dia. (0.67 in. dia.)

M 6:10 to 6.20 mm dia. (0.241 to 0.244 in.
dia.)
8.0 mm (0.31in.)

o 4.0 mm (0.16in.)

= 11.97 tq 11.99 mm dia. (0.4713 to
0.4720 in. dia.)

Q PF 1/2

R 23 mm (0.91in.)

S 17 mm (0.67 in.)

T 4.0 mm (0.16in.)

U 12.00 tq 12.92 mm dia. (0.4725 to
0.4732in. dia.)

\% 100 mm (3.94 in.)

W M12 x P1.5

X 5.0 mm (0.20 in.)

1.5 Valve guide replacing tool

Use to press out and press fit the valve guide.

Hl NOTE
* The special tools are not provided, so make
them referring to the figure.
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SPECIAL TOOLS

1. Special tools for engine 2. GENERAL
D1005-E4

A 225 mm (8.86 in.)

B 70 mm (2.8 in.)

C 45 mm (1.8 in.)

D 20 mm dia. (0.79 in. dia.)

E 1?I.7 to 11.9 mm dia. (0.461 to 0.468 in.
dia.)

F 6_.50 to 6.60 mm dia. (0.256 to 0.259 in.
dia.)

G 25 mm dia. (0.98 in. dia.)

H 6_.70 to 7.00 mm dia. (0.264 to 0.275 in.
dia.)

I 5.0 mm (0.20 in.)

J 20 mm dia. (0.79 in. dia.)

K 1_2.5 to 12.8 mm dia. (0.493 to 0.503 in.
dia.)

L 8.90 to 9.10 mm (0.351 to 0.358 in.)

C1 Chamfer 1.0 mm (0.039 in.)

Cc2 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.3 mm (0.012 in.)

1.6 Bushing replacing tool

D902-E4
to pr t and pri fit th hing.
A 220 mm (8.66 in) Use to press out and press e bushing
D902-E4
B 80 mm (3.1in.)
c 20 16 Il NOTE
mm (16 in.) e The special tools are not provided, so make

D 20 mm dia. (0.79 in. dia.) them referring to the figure.
E 9.960 to 9.980 mm dia. (0.3922 to

0.3929 in. dia.)
F 5.50 to 5.70 mm dia. (0.217 to 0.224 in.

dia.)
G 25 mm dia. (0.98 in. dia.)
H 6.00 to 6.10 mm dia. (0.237 to 0.240 in.

dia.)
| 5.0 mm (0.20 n.)
J 18 mm dia. (0.71 in. dia.)
K 10.6 to 10.7 mm dia. (0.418 to 0.421 in.

dia.)
L 6.90 to 7.10 mm (0.272 to 0.279 in.)
C1 Chamfer 1.0 mm (0.039 in.)
Cc2 Chamfer 2.0 mm (0.079 in.)

C0.3 Chamfer 0.3 mm (0.012 in.)
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2. GENERAL

SPECIAL TOOLS
1. Special tools for engine

[For small end bushing]

A 145 mm (5.71in.)
B 20 mm (0.79in.)
C 100 mm (3.94 in.)
D 19.90 to 19.95 mm dia. (0.7835 to
0.7854 in. dia.)
E 21.90 to 21.95 mm dia. (0.8622 to
0.8642 in. dia.)
F 25 mm dia. (0.98 in. dia.)
C1 Chamfer 1.0 mm (0.039 in.)
Cc2 Chamfer 2.0 mm (0.079 in.)
C0.3 Chamfer 0.3 mm (0.012 in.) [For small end bushing]
a 6.3 pm (250 pin.) A 157 mm (6.18 in.)
b 6.3 um (250 pin.) B 24 mm (0.94 in.)
[For idle gear bushing] C 120 mm (4.721in.)
A 150 mm (5.91 in.) D (2ﬁ1a.z§ to 21.9 mm dia. (0.859 to 0.862 in.
23 mm (0.91in.) £ 24.8 to 24.9 mm dia. (0.977 to 0.980 in.
C 100 mm (3.94 in.) dia.)
19.90 to 19.95 mm dia. (0.7835 to F 20 mm dia. (0.79 in. dia.)
D 0.7854 in. dia.)
: R a 6.3 um (250 pin.)
21.90 to 21.95 mm dia. (0.8622 to .
E 0.8642 in. dia.) b 6.3 pm (250 pin.)
E 25 mm dia. (0.98 in. dia.) C1 Chamfer 1.0 mm (0.039 in.)
c1 Chamfer 1.0 mm (0.039 in.) Cc2 Chamfer 2.0 mm (0.0079 in.)
C2 Chamfer 2.0 mm (0.079 in.) [For idle gear bushing]
a 6.3 ym (250 uin.) 26 mm (1.0 in.)
b 6.3 um (250 pin.) c 150 mm (5.91 in.)
D 25.80 to 25.90 mm dia. (1.016 to 1.019 in.
. . dia.)
1.7 Bushing replacing tool
£ 28.80 to 28.90 mm dia. (1.134 to 1.137 in.
Use to press out and press fit the valve guide. dia.)
D1005-E4 F 20 mm dia. (0.79 in. dia.)
Il NOTE a 6.3 um (250 pin.)
¢ The special tools are not provided, so make b 6.3 pym (250 pin.)
them referring to the figure. : i
C1 Chamfer 1.0 mm (0.039 n.)
Cc2 Chamfer 2.0 mm (0.0079 in.)

1.8 Flywheel stopper

Use to loosen and tighten the flywheel screw.

Hl NOTE
* The special tools are not provided, so make

them referring to the figure.
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SPECIAL TOOLS

1. Special tools for engine 2. GENERAL
[Press out]
D902-E4 D1005-E4
A 135 mm (5.31 in.)
B 72 mm (2.8in.)
C 40 mm radius (1.6 in. radius)
D 10 mm dia. (0.39 in. dia.)
E 22 mm (0.87 in.) 24 mm (0.94 in.)
F 20 mm dia. (0.79 in. dia.)
G 47.90 to 47.95 mm d_ia. 51.20 to 51.40 mm d_ia.
(1.886 to 1.887 in. dia.) | (2.016 to 2.023 in. dia.)
H 43.90 to 43.95 mm d.ia. 47.30 to 47.50 mm Cfia.
A 200 mm (7.87 in.) (1.729t0 1.730 in. dia.) | (1.863 to 1.870 in. dia.)
B 30 mm (1.18 in.) C1 Chamfer 1.0 mm (0.039 in.)
c 20 mm (0.79 in.) C2 Chamfer 2.0 mm (0.079 in.)
D 15 mm (0.59 in.) C0.3 Chamfer 0.30 mm (0.012 in.)
E 8 mm (0.31in.) [Press fit]
F 10 mm dia. (0.39 in. dia.) D902-E4 D1005-E4
A 130 mm (5.12 in.)
1.9 Crankshaft bearing 1 replacing B 72 mm (2.83in.)
tool C 40 mm radius (1.6 in. radius)
Use to press out and press fit the crankshaft bearing 1. D 9.0 mm (0.35in.)
I NOTE E 24 mm (0.94 in.)
* The special tools are not provided, so make E 20 mm dia. (0.79 in. dia.)
them referring to the figure.
G 68 mm dia. (2.7 in. dia.)
H 43.90 to 43.95 mm Qia. 47.30 to 47.50 mm d_ia.
(1.729 to 1.730 in. dia.) (1.863 to 1.870 in. dia.)
C1 Chamfer 1.0 mm (0.039 in.)
Cc2 Chamfer 2.0 mm (0.079 in.)
C0.3 Chamfer 0.30 mm (0.012 in.)

1.10 Governor gear holder busing
replacing tool

Use to press out and press fit the governor gear holder

bushing.
D1005-E4

Hl NOTE

* The special tools are not provided, so make
them referring to the figure.
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SPECIAL TOOLS

2. GENERAL 2. Special tools for tractor
A C1:
Chamfer 1.0 mm (0.039 in.)
B 73.90 to 74.00 mm dia. (2.910 to 2.913 in.
dia.)
c 69.80 to 69.90 mm dia. (2.748 to 2.751 in.
dia.)
D 30 mm dia. (1.2 in. dia.)
E C2:
Chamfer 2.0 mm (0.079 in.)
18 mm (0.71in.)
G 150 mm (5.91 in.)
188 mm (7.40 in.)

. A 12 mm (0.47 in.)
2. Special tools for tractor - 254 mm (1,00 1)
2.1 Tie-rod end lifter c 19 mm radius (0.75 in.) Hex.
Use to remove the tie-rod end with ease. D 2.7 mm (0.11in.)
E 8 mm (0.31in.)
F 15 mm dia. (0.59 in. dia.)
G 37 mm (1.46 in.)
H 70 mm (2.76 in.)
[ M14 x 1.5
J R 3 mm (0.12in.)
K 30 mm (1.18 in.)
L 17 mm (0.67 in.)
M 38 mm (1.50 in.)
Code No.
+ 07909-39051
2.2 Independent PTO clutch spring
compression tool
Use for compressing the spring into the spline boss.
B30 series, BX50 series, BX60 series, BX24, BX25
tractor
2-60 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



SPECIAL TOOLS

2. Special tools for tractor 2. GENERAL
2.3 Disassembling and assembling stand (1/2)
Use to disassembling transaxle assembly and to assembling transaxle assembly.

A $9 mm (0.35in.) 3 holes

B 225 mm (8.86 in.)

C $13 mm ($0.51 in.) 3 holes

D 140 mm (5.51 in.)

E 99.5 to 100.5 mm (3.92 to 3.95in.)

F 59.5 to 60.5 mm (2.35t0 2.38 in.)

G 92.5 to 93.5 mm (3.65 to 3.68 in.)

H 12.5 to 13.5 mm (0.50 to 0.53 in.)

[ 55 mm (2.17 in.)

J 20 mm (0.79 in.)

K 17 mm (0.67 in.)

L 30.5t0 31.5mm (1.21to0 1.24 in.)

M 226 mm (8.90 in.)

N 125.5 to 126.5 mm (4.95 to 4.98 in.)

0 352 mm (13.86 in.)

P 25 mm (0.98 in.)

Q 9.5 mm (0.37 in.)

(Continued)
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SPECIAL TOOLS

2. GENERAL 2. Special tools for tractor
R 397 mm (15.63 in.)
S 46 mm (1.81in.)
T R25 mm (0.98 in.)
U 11 mm (0.43 in.)
w 20 mm (0.79 in.)
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SPECIAL TOOLS
2. Special tools for tractor 2. GENERAL

2.4 Disassembling and assembling stand (2/2)

Use to disassembling transaxle assembly and to assembling transaxle assembly.

311 mm (12.24 in.)

40 mm (1.57 in.)

38.1 mm (1.50 in.)

235 mm (9.25 in.)

170 mm (6.69 in.)

9.5 mm (0.37 in.)

6.4 mm (0.25in.)

ITI|@(M|{mM| OO |®|>

365 mm (14.37 in.)

377.8 mm (14.87 in.)

(Continued)
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2. GENERAL

SPECIAL TOOLS
2. Special tools for tractor

50.8 mm (2.00 in.)

40 mm (1.57 in.)

38.1 mm (1.50 in.)

1.9 mm (0.07 in.)

4.8 mm (0.19in.)

200 mm (7.87 in.)

$9 mm (40.35 in.), 3 holes

25 mm (0.98 in.)

39.5 t0 40.5 mm (1.56 to 1.59 in.)

140 mm (5.51 in.)

260 mm (10.24 in.)

99.5 to 100.5 mm (3.92 to 3.95 in.)

<|lCc|ld|lnw | |[O|T|O|Z|Z|r | x|«

45 mm (1.77 in.)
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SPECIAL TOOLS
2. Special tools for tractor

2. GENERAL

2.5 Check and high pressure relief valve assembly tool

Use for readjusting relief valve pressure.

30 mm (1.181 in.)

21 mm (0.827 in.)

1 mm (0.039 in.)

0.52 rad (30°)

50 mm dia. (1.969 in. dia.)

10 mm dia. (0.394 in. dia.)

9.1 to 9.3 mm dia. (0.359 to 0.366 in. dia.)

I @M mM|O|O|W|>

34 mm dia. (1.336 in. dia.)

M36 x 1.5 mm pitch

10 mm (0.394 in.)

16 mm (0.630 in.)

r | X |«

41 mm (1.614 in.)

(Continued)
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2. GENERAL

SPECIAL TOOLS
2. Special tools for tractor

Chamfer 1 mm (0.039 in.)

Chamfer 0.4 mm (0.157 in.)

Chamfer 3 mm (0.118 in.)

Chamfer 2 mm (0.079 in.)

21.4 mm (0.843 in.)

19 mm (0.748 in.)

17 mm (0.669 in.)

10 mm (0.393 in.)

50 mm dia. (1.969 in. dia.)

9.8 mm dia. (0.386 in. dia.)

16 mm dia. (0.629 in. dia.)

34.5 mm dia. (1.358 in. dia.)

38 mm dia. (1.496 in. dia.)

N|<|X|S|[<|c|d|w|xm|O|T|O|Z2|=Z

25 mm (0.984 in.)

1.05 rad (10°)

Chamfer 0.3 mm (0.012 in.)

23 mm (0.906 in.)

10 mm (0.394 in.)

1 mm (0.039 in.)

6.5 mm (0.256 in.)

Chamfer 0.5 mm (0.020 in.)

11.1 to 11.3 mm (0.437 to 0.445 in.)

18.8 t0 19.0 mm (0.740 to 0.748 in.)

(1)

Spacer

)

Block

@)

Cap
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SPECIAL TOOLS

2. Special tools for tractor 2. GENERAL
2.6 Quick coupler cartridge socket
Use for assembling and disassembling quick coupler.
I NOTE
* This special tool is not provided, so make it referring to the figure.
A 9.61 to 9.72 mm (0.3780 to 0.3830 in.)
B 11 mm dia. (0.43 in. dia.)
C 1 mm (0.05 in.) chamfer
D 29.6 mm dia. (1.166 in. dia.)
E 13.6 mm (0.535 in.)
F 11.8 mm (0.465 in.)
G 0.48 to 0.57 rad (27° to 33°)
H 2.5 mm (0.098 in.) radius
[ 5.36 to 5.56 mm (0.211 t0 0.219 in.)
J 3.8 mm (0.15 in.) radius
K 19.0 mm (0.748 in.)
L 7.98 mm (0.314 in.)
M 5.08 mm (0.200 in.)
N 3.79 t0 3.93 mm (0.149 to 0.155 in.)
o 1.0 mm (0.040 in.) radius
(Continued)
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SPECIAL TOOLS
2. GENERAL 2. Special tools for tractor

0.79 rad (45°)

16.26 to 16.35 mm dia. (0.640 to 0.644 in. dia.)

22.1 mm dia. (0.870 in. dia.)

33.0 mm (1.300 in.)

0.51 mm (0.020 in.) chamfer

25.3 mm dia. (0.997 in. dia.)

1.6 mm (0.063 in.) radius

sS|l<|c|d|lo|xn|Oo]|T

22.3 to 22.4 mm (0.8780 to 0.8830 in.)
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MECHANISM
1. Engine body

3. ENGINE

MECHANISM

1. Engine body
1.1 Function of cylinder block

The cylinder block is the main housing of engine and
supports the other main parts.

(1) Cylinder block

The cylinder block is usually of integrated cast iron
construction, and includes complete passages for
coolant and lubricating oil.

1.2 Function of closed breather

Closed breather system has been adopted to prevent
the release of blow-by gas into the atmosphere.

(4) Oil shield
(5) Rubber packing

(1) Breather hose
(2) Cylinder head cover
(3) Breather valve

After its oil content is filtered by oil shield (4), the blow
by gas in fed back to the intake manifold through
breather valve (3) to be used for re-combustion.

1.3 Function of half-floating head
cover

The half-floating head cover helps reduce noise coming
from the cylinder head.

(1) Cylinder head cover (2) Rubber packing

Rubber packing (2) is fitted in to keep the cylinder head
cover (1) 0.5 mm (0.02 in.) or so off the cylinder head.
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3. ENGINE

MECHANISM
1. Engine body

1.4 Function of piston

The piston creates the forces for the suction,
compression, power and exhaust cycles.

(1) Molybdenum disulfide

The reciprocating motion of a piston in the engine
cylinder creates the forces for the suction,
compression, power and exhaust cycles. The piston's
skirt is coated with molybdenum disulfide (MoS2) which
reduces the piston slap noise and thus the entire
operating noise. The molybdenum disulfide (MoS2) (1)
improves the fit of the piston with the cylinder and helps
to prevent scorching. This material helps resist metal
wears even with little lube oil.

1.5 Function of piston ring

(1) Top compression ring
(2) Second compression ring

(3) Oil control ring

Piston rings are classified as compression and oil
control rings. Diesel engine has two or three
compression rings around the piston head and one oil
ring just below them. The compression rings prevent
gases from leaking by the piston during the
compression and expansion strokes. They seal by
expanding out against the cylinder wall. The rings
expand by their own tension and also by combustion
pressure behind the rings during the expansion stroke.
The compression rings are split for easy assembly on
the piston. The piston rings are usually made of

hardened cast iron. To reduce the wear on the ring,

they are often plated with chrome on their contact

faces, or are coated their contact faces with
molybdenum disulfide.

* The top compression ring (1) is a keystone type
ring to get durability against heavy load.

* The second compression ring (2) is an undercut
ring to prevent shortage of oil.

* The main job of the oil control ring (3) is to wipe the
excess oil from the cylinder walls. This oil is fed
through slots in the rings to holes in the piston
groove, where it returns to the crankcase. For
better oil control, spring expanders are often used
under the oil control ring.

1.6 Function of connecting rod

The connecting rod connects the piston to the
crankshaft.

(1) Small end bushing
(2) Connecting rod

(3) Crankpin bushing

The connecting rod must be light and yet strong
enough to ftransmit the thrust of the piston to
crankshaft. The big end of connecting rod has a
crankpin bushing (3) (split type) and the small end has
a small end bushing (1) (solid type).

1.7 Function of crankshaft

The crankshaft converts the up-and-down motion of the
pistons into rotary motion. It ties together the reactions
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1. Engine body

3. ENGINE

of all the pistons into one rotary force that drives the
machine.

(1) Front split type bearing (3) Rear split type bearing
(2) Intermediate split type bear- (4) Thrust bearings
ing

The crankshaft is made of tough special alloy steel, and
the journals, pins and oil seal sliding portions are
induction hardened to increase the hardness for higher
wear resistance. The front journal is supported by a
split type (1) and the intermediate journal by a split type
(2), and the rear journal by a split type (3) with thrust
bearings (4). The crankshaft is provided with an oil
gallery, through which engine oil is fed to the crankpin
portion, and lubricates it.

1.8 Function of camshaft

The camshaft controls the opening and closing of the
intake and exhaust valves in the cylinder head.

(1) Cam gear (3) Camshaft
(2) Camshaft stopper

The camshaft (3) is normally driven by gearing from the
crankshaft. This is made of special cast iron, and the
journal and cam sections are chilled to resist wear. One
intake and one exhaust cam is provided for each
cylinder. The journal diameters are large to permit
removal of the shaft from its bore. The journal sections
are force lubricated.

1.9 Function of rocker arm

The rocker arm is an oscillating lever that conveys
radial movement from the camshaft lobes into linear
movement at the exhaust and intake valves to open
and close them.

(1) Rocker arm shaft
(2) Rocker arm
(3) Exhaust valve

(4) Intake valve

(5) Adjusting screw

(6) Push rod

The rocker arms (2) are mounted on a rocker arm shaft
(a single hollow shaft) (1) at the top of the engine.
When the push rods (6) move up, the mating rocker
arm is moved down, contacting its valve stem tip and
opening the valve. Lubricating oil pressurized through
the rocker arm bracket to the rocker arm shaft, which
serves as a fulcrum so that the rocker arm and the
entire system are lubricated sufficiently.

1.10 Function of flywheel

A flywheel is a rotating mechanical device that is used
to store rotational energy.

(1) Crankshaft
(2) Flywheel

(3) Flywheel screw

The flywheel (2) is generally made of heavy cast iron or
steel and has gear teeth around its outer rim, which
mesh with the drive pinion of starter. The flywheel
stores the rotating force in the combustion stroke as
inertial energy, reduces crankshaft rotating speed
fluctuation and keeps the smooth rotating conditions.
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1. Engine body

The flywheel periphery is inscribed with the marks
showing fuel injection timing angle lines and top dead
center mark TC. The flywheel (2) mounted on the rear
of the crankshaft (1) is a stabilizer for the whole engine.

1.11 Function of timing gears

The timing gears correctly control fuel injection to the
cylinders and valve timing.

(1) Injection pump gear (4) Governor gear

(2) Idle gear (5) Crank gear

(3) Cam gear

The timing gears transmit torque from the crankshaft to
the oil pump and injection pump and, at the same time,
correctly control fuel injection to the cylinders and valve
timing. Each gear has a mating mark inscribed on it for
correct and easy assembly and is spherical with teeth
set obliquely to the axis of rotation to rotate smoothly
and reduce noise. The crankshaft is the hub around
which other parts of the engine can be timed and
driven. This is done by the meshing of gears as shown
in the figure.
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2. Lubricating system 3. ENGINE

2. Lubricating system
2.1 Overview of lubricating system

(1) Rocker arm (5) Idle gear (9) Relief valve (13) Piston

(2) Oil pressure switch (6) Crankshaft (10) Push rod (14) Connecting rod
(3) Rocker arm shaft (7) Oil pump (11) Tappet (15) Qil filter cartridge
(4) Valve (8) Oil strainer (12) Camshaft

This engine's lubricating system consists of oil strainer (8), oil pump (7), relief valve (9), oil filter cartridge (15) and oil
pressure switch (2).
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3. ENGINE 2. Lubricating system

The oil pump sucks lubricating oil from the oil pan through the oil strainer and the oil flows down to the filter cartridge,
where it is further filtered. Then the oil is forced to crankshaft (6), connecting rods (14), idle gear (5), camshaft (12)
and rocker arm shaft (3) to lubricate each part.

Some part of oil, splashed by the crankshaft or leaking and dropping from gaps of each part, lubricates these parts:
piston (13), cylinders, small ends or connecting rods, tappets (11), push rods (10), inlet and exhaust valves (4) and
timing gears.
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2. Lubricating system 3. ENGINE

2.2 Function of oil strainer 2.4 Function of oil filter

The oil strainer strains large particles from the oil. The oil filter is responsible for filtering impurities from
the ail.

(1) Oil strainer (2) Mesh screen

The strainer (1) has a mesh screen (2) suitable for
straining large particles from the oil and yet passes a
sufficient quantity of oil to the inlet side of the oil pump.
The strainer is located so all oil entering the pump from
the oil pan must flow through it.

2.3 Function of oil pump

The oil pump circulates engine oil under pressure to the
rotating bearings, the pistons and the camshaft.

(1) Filter element (b) Unfiltered oil
(2) Bypass valve [A] Bypass valve closed
(a) Filtered ail [B] Bypass valve open

In the filtration system, there is only one oil flow from
the oil pump to the oil filter cartridge. After filtering, the
oil goes to the lubricating portion, and is returned to the
crankcase. When the filter cartridge is new, there is
very little pressure drop through the filter element (1).
However, if the filter gets clogged, the resulting
pressure (the oil pressure in inlet line builds up by
98 kPa (1.0 kgf/cm?2, 14 psi) more than the outlet line)
(1) Inner rotor (2) Outer rotor will open the bypass valve (2) and allow unfiltered oil to
bypass to the lubricating portion.

The oil pump sucks lubricating oil from the oil pan
through the oil strainer and the oil flows down to the oil
filter. The rotor pump is driven from the crankshaft. This
oil pump has an inner rotor (1) and an outer rotor (2).
The inner rotor (1), which is driven by crankshaft,
rotates the outer rotor (2) in the same direction. The
inner rotor (1) has one less lobe than the outer rotor
(2), and they are eccentrically engaged with each other.
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2.5 Function of relief valve

The relief valve prevents the damage of the lubricating
system due to high oil pressure.

(3) Gasket
(4) Plug

(1) Spring
(2) Poppet
The valve is closed when the spring tension is greater
than the oil pressure at the inlet. The spring tension
holds poppet (2) securely in position. The valve opens
when the oil pressure at the inlet exceeds that of the
spring (1). This pushes the poppet off the inlet hole and
oil flows through the valve.

2.6 Function of oil pressure switch

The oil pressure switch activates the oil warning light
when the oil pressure falls below specified value.

(1) Terminal (6) Contact

(2) Insulator (7) Oil switch body

(3) Spring [A] At proper oil pressure
(4) Diaphragm [B] At lower oil pressure

(5) Contact rivet

The oil pressure switch is mounted on the cylinder
block and is led to the lubricating oil passage. When
the oil pressure falls below the specified value, the oil
pressure-warning lamp lights.

[A] At the proper oil pressure

When the engine is started and as the proper oil
pressure builds, the diaphragm (4) is pushed up. This
separates the contact rivet (5) and breaks the circuit,
causing the lamp to go out.

[B] At lower oil pressure

If the oil pressure drops, the resulting deflection of the
diaphragm (4) will close the contact rivet (5) and again
complete the circuit. The lighted lamp warns that the
pressure of the lubricating system has dropped below
the pressure setting.

3-8 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



MECHANISM
3. Cooling system 3. ENGINE

3. Cooling system
3.1 Overview of cooling system

The cooling system cools the engine while it operates to prevent overheating and keep a proper operating
temperature. KUBOTA engines are used pressurized forced-circulation type. This system consists of a radiator (1),
water pump (2), cooling fan (3), thermostat (4) and coolant temperature sensor (some models). The coolant is cooled
through the radiator core, and the fan set behind the radiator pulls cooling air through the core to improve cooling.
When the coolant in the engine is at a low temperature, the thermostat valve is closed so that the coolant is circulated
in the engine through the bypass pipe. When the temperature of the coolant becomes the valve opening temperature
of the thermostat (4), the thermostat (4) opens the valve to return the heated coolant to the radiator (1). The water
pump (2) circulates the cooled coolant into the cylinder block (6) and draws out the hot coolant through the cylinder
head (5). Some engines employ the bottom bypass system to improve the cooling performance of radiator and the
three step valve opening type thermostat to reduce thermal shock radically.
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(1) Radiator (3) Cooling fan (5) Cylinder head
(2) Water pump (4) Thermostat (6) Cylinder block
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3.2 Function of water pump

The water pump circulates the coolant through the
system.

(1) Bearing unit (3) Mechanical seal

(2) Pump body (4) Impeller

If the pump fails to circulate the coolant, heat is not
removed from the engine and overheating damage may
occur. KUBOTA engines use a centrifugal type, and is
driven by the crankshaft via a fan belt. It consists of a
pump body (2), impeller (4), mechanical seal (3) and
bearing unit (1).

3.3 Function of radiator

The radiator is where heat in the coolant is released to
the atmosphere.

(1) Cooling air (3) Fin
(2) Tube

The radiator core consists of water carrying tubes (2)
and fins (3) at a right angle to the tubes. KUBOTA

engines use corrugated fin type core which has a right
weight and high heat transfer rate. Radiators are
usually made of copper or brass. Recently, however,
aluminum-made radiators are introduced for their light
weight.

3.4 Function of radiator cap

The radiator cap keeps coolant from boiling out or
evaporating.

(1) Overflow tube
(2) Pressure valve
(3) Vacuum valve

(A) Pressure valve open
(B) Vacuum valve open

The pressure system permits operating the engine at a
higher temperature without boiling the coolant or losing
it by evaporation. The radiator cap consists of a
pressure valve (2), vacuum valve (3), valve springs,
gasket, and has two functions.

(A) Pressure valve open

The pressure valve (2) in the cap permits the escape of
coolant or steam when the pressure reaches a certain
point (88 kPa, 0.90 kgf/cm?2, 13 psi).

(B) Vacuum valve open
The vacuum valve (3) in the cap opens to prevent a
vacuum in the cooling system.
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4. Fuel system
4.1 Overview of fuel system

(1) Injection nozzle Fuel feed pump

(%)
(2) Fuel overflow pipe (6) Fuel filter
(3) Fuel tank (7) Injection pump
(4) Fuel filter (8) Injection pipe

Fuel from the fuel tank (3) passes through the fuel filter
(4), and then enters the injection pump (7) after
impurities such as dirt, water, etc. are removed. The
fuel pressurized by the injection pump to the opening
pressure (13.7 to 14.7 MPa, 140 to 150 kgf/cm?2, 1990
to 2133 psi), of the injection nozzle (1) is injected into
the combustion chamber. Part of the fuel fed to the
injection nozzle (1) lubricates the moving parts of the
needle valve inside the nozzle, then returns to the fuel
tank through the fuel overflow pipe (2) from the upper
part of the nozzle holder.

4.2 Function of fuel filter

The fuel filter filters impurities from the fuel.

(@) Fuelin (c) Filtered fuel
(b) Fuel out (d) Unfiltered fuel

In-line filter is installed in the fuel line with an
electromagnetic fuel feed pump and is used to filter
impurities such as dirt, water, etc.

4.3 Function of fuel feed pump

An electromagnetic fuel feed pump is used when a fuel
tank is set below the pump of the engine.

a: Fuelin b: Fuel out

An electromagnetic fuel feed pump uses a transistor
that causes the pump to start pumping fuel when the
main switch is turned to the ON position. Therefore,
fuel is supplied to the injection pump regardless of
engine speed. This pump is driven by the battery. It can
therefore be operated even with the engine being
stopped.

4.4 Function of injection nozzle

(1) Bar filter (6) Retaining nut
(2) Nozzle holder body (7) Nozzle piece
(3) Adjusting washer (8) Needle valve
(4) Nozzle spring (9) Heat seal

(5) Push rod (10) Gasket
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Uses as E-TVCS system, the small-sized DENSO
made OPD mini nozzle is of a flat-cut-provided double
throttle type. This type of nozzle is designed to control
the injection quantity when the lift rate is low at start of
the injection, and to cut down on the knocking sound
caused by excessive fuel injection by giving the needle
valve (8) section more taper than before to prevent the
rapid increase in the injection quantity when the initial
injection turns into the full-force injection. Also,
employed to prevent the injection quantity loss in the
throttle section caused by carbon, the flat cut provided
at the needle valve section helps the throttle withstand
long use and reduce as much knocking sound as when
it was new. The heat seal (9) is employed to improve
the durability and reliability of the nozzle.
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1. Troubleshooting for engine 3. ENGINE
1. Troubleshooting for engine
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Engine does not start 1. No fuel Fill 2-7
2. Air in fuel system Vent air 2-41
3. Fuel line clogged Clean or replace 2-39
4. Water in fuel system Change fuel and repair or re- 2-39
place fuel system
5. Fuel filter clogged Replace 2-29
6. Excessively high viscosity of Use specified fuel or engine oil 2-7
fuel or engine oil at low tempera-
ture
7. Fuel with low cetane number Use specified fuel 2-7
8. Fuel leak due to loose injec- Tighten retaining nut 3-43
tion pipe retaining nut
9. Incorrect injection timing Adjust 3-34
10. Fuel camshaft worn Replace 3-50
11. Injection nozzle clogged Clean or replace 3-43
12. Injection pump malfunction- Repair or replace 3-49
ing
13. Seizure of crankshaft, cam- Repair or replace 3-51
shaft, piston, cylinder or bearing 3-54
14. Compression leak from cylin- | Replace head gasket, tighten 3-30
der cylinder head screw glow plug 3-45
and nozzle holder
15. Improper valve timing Correct or replace timing gear 3-50
16. Piston ring and cylinder worn | Replace 3-52
17. Excessive valve clearance Adjust 3-30
Starter does not operate 1.Battery discharged Charge 2-27
2. Starter malfunctioning Repair or replace 8-47
3. Main switch malfunctioning Replace 8-30
4. Wiring disconnected Connect —
5. Safety switch malfunctioning Check and replace 8-33
Engine revolution is not smooth 1. Fuel filter clogged or dirty Replace 2-29
(Continued)
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SERVICING

3. ENGINE
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Engine revolution is not smooth 2. Air cleaner clogged Clean or replace 2-28
3. Fuel leak due to loose injec- Tighten retaining nut 3-43
tion pipe retaining nut
4. Injection pump malfunctioning | Repair or replace 3-49
5. Incorrect nozzle opening pres- | Adjust 3-36
sure
6. Injection nozzle stuck or clog- | Repair or replace 3-44
ged
7. Governor malfunctioning Repair 3-49
Either white or blue exhaust gas | 1. Excessive engine oil Reduce to specified amount 2-23
is ob d
IS observe 2. Piston ring and cylinder worn Repair or replace 3-52
or stuck
3. Incorrect injection timing Adjust 3-34
4. Deficient compression Check 3-30
Either black or dark gray exhaust | 1. Overload Decrease the load —
is ob d
gas Is obsenve 2. Low grade fuel used Use specified fuel 2-7
3. Fuel filter clogged Replace 2-29
4. Air cleaner clogged Clean or replace 2-28
5. Deficient nozzle injection Repair or replace nozzle 3-44
Deficient output 1. Incorrect injection timing Adjust 3-34
2. Engine's moving parts seem to | Repair or replace —
be seizing
3. Injection pump malfunctioning | Repair or replace 3-49
4. Deficient nozzle injection Repair or replace nozzle 3-44
5. Air cleaner dirty or clogged Clean or replace 2-28
6. Compression leak Replace head gasket, tighten 3-45
cylinder head screws, glow plug 3-44
and nozzle holder
Excessive lubricant oil consump- | 1. Piston ring's gap facing the Shift ring gap direction 3-52
tion same direction
2. Oil ring worn or stuck Replace 3-52
3. Piston ring groove worn Replace piston 3-52
4. Valve stem and valve guide Replace 3-57
worn
5. Crankshaft bearing and crank | Replace 3-70
pin bearing worn 3-73
(Continued)
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SERVICING

3. ENGINE
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Excessive lubricant oil consump- | 6. Qil leaking due to damaged Replace -
tion seals or packing
Fuel mixed into lubricant oil 1. Injection pump's plunger is Repair or replace 3-49
worn
2. Deficient nozzle injection Repair or replace nozzle 3-44
3. Injection pump broken Replace 3-49
Water mixed into lubricant oil 1. Head gasket damaged Replace 3-45
2. Cylinder block or cylinder Replace —
head flawed
Low oil pressure 1. Engine oil insufficient Fill 2-7
2. Oil strainer clogged Clean 3-47
3. Relief valve stuck with dirt Clean 3-78
4. Relief valve spring weak or Replace 3-78
broken
5. Excessive oil clearance of Replace 3-54
crankshaft bearing 3-74
6. Excessive oil clearance of Replace 3-54
crankpin bearing 3-70
7. Excessive oil clearance of Replace 3-45
rocker arm 3-61
8. Oil passage clogged Clean —
9. Different type of oil Use specified type of oil 2-7
10. Oil pump damaged Replace 3-48
11. Oil filter clogged Replace 2-23
High oil pressure 1. Different type of ol Use specified type of oil 2-7
2. Relief valve damaged Replace 3-31
3-78
Engine overheated 1. Engine oil insufficient Fill 2-7
2. Fan belt broken or elongated Replace or adjust 3-32
3. Coolant insufficient Fill 2-7
4. Radiator net and radiator fin Clean —
clogged with dust
5. Inside of radiator corroded Clean or replace 2-36
6. Coolant flow route corroded Clean or replace 2-36
7. Radiator cap damaged Replace 3-32
8. Overload operating Reduce the load —
9. Head gasket damaged Replace 3-45
(Continued)
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SERVICING

3. ENGINE
Symptom Probable cause and checking Solution Zifsg'
procedure page
Engine overheated 10. Incorrect injection timing Adjust 3-34
11. Unsuitable fuel used Use specified fuel 2-7
Battery quickly discharged 1. Battery electrolyte insufficient | Fill distilled water and charge 2-27
2. Fan belt slips Adjust belt tension or replace 3-32
3. Wiring disconnected Connect —
4. Rectifier damaged Replace 8-49
5. Alternator damaged Replace 8-48
6. Battery damaged Replace —
3-18 BX1880,BX2380,BX2680,RCKB0B-23BX,RCK54-23BX,RCK48-18BX,RCKB0D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



SERVICING

2. Servicing specifications for engine

3. ENGINE

2. Servicing specifications for engine
BX1880 (D722-E4) and BX2380 (D902-E4)

Engine body
Item Factory specification Allowable limit
Cylinder head surface Flatness - 0.005 mm
0.002 in.
Top clearance 0.551t0 0.70 mm -
0.022 to 0.027 in.
Compression pressure [BX1880 (D722-E4)] 2.8510 3.23 MPa 2.26 MPa
29.0 to 33.0 kgficm? 23.0 kgf/cm?
413 to 469 psi 327 psi
Compression pressure [BX2380 (D902-E4)] 3.53 t0 4.02 MPa 2.55 MPa
36.0 to 41.0 kgficm? 26.0 kgf/cm?
512 to 583 psi 370 psi

Variance among cylinders

10% or less

Valve seat

Angle (Intake)

0.79 rad
45°

Angle (Exhaust)

0.79 rad
45°

Width

2.12 mm
0.0835 in.

Valve face

Angle (Intake)

0.79 rad
45°

Angle (Exhaust)

0.79 rad
45°

Valve recessing

Intake and exhaust

0.10 (protrusion) to 0.10 (recess-
ing) mm
0.0039 (protrusion) to 0.0039 (re-
cessing) in.

0.30 (recessing) mm
0.012 (recessing) in.

Valve stem to valve guide

Clearance

0.030 to 0.057 mm
0.0012 to 0.0022 in.

0.10 mm
0.0039 in.

*  Valve stem

O.D.

5.968 to 5.980 mm
0.2350 to 0.2354 in.

+ Valve guide

6.010 to 6.025 mm
0.2367 to 0.2372 in.

Valve clearance (Cold)

0.145t0 0.185 mm
0.00571 to 0.00728 in.

Valve spring

Free length

31.3t0 31.8 mm
1.24t0 1.25in.

28.4 mm
1.121in.

Tilt

1.2 mm
0.047 in.

Setting load

65N /27.0 mm
6.6 kgf / 27.0 mm
15 Ibf/ 1.06 in.

55N /27.0 mm
5.6 kgf / 27.0 mm
12 Ibf/ 1.06 in.

Rocker arm shaft to rocker arm

Clearance

0.016 to 0.045 mm
0.00063 to 0.0017 in.

0.15 mm
0.0059 in.

* Rocker arm shaft

O.D.

10.473 to 10.484 mm
0.41233 to 0.41275 in.

* Rocker arm

10.500 to 10.518 mm
0.41339 to 0.41409 in.

(Continued)
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3. ENGINE
Item Factory specification Allowable limit
Push rod Alignment - 0.25 mm
0.0098 in.
Tappet to tappet guide Clearance 0.016 to 0.052 mm 0.10 mm
0.00063 to 0.0020 in. 0.0039 in.
» Tappet guide 1.D. 18.000 to 18.018 mm -
0.70867 to 0.70937 in.
* Tappet 0.D. 17.966 to 17.984 mm -
0.70733 to 0.70803 in.
Camshaft Side clearance 0.15t0 0.31 mm 0.80 mm
0.0059 to 0.012in. 0.031 in.
Alignment - 0.01 mm
0.0004 in.
Cam height Intake 26.88 mm 26.83 mm
1.058 in. 1.056 in.
Exhaust 26.88 mm 26.83 mm
1.058 in. 1.056 in.
Camshaft journal to cylinder block | Oil clearance 0.050 to 0.091 mm 0.15 mm
bore 0.0020 to 0.0035 in. 0.0059 in.
* Camshaft journal 0O.D. 32.934 to 32.950 mm -
1.2967 to 1.2972 in.
* Camshaft block bore 1.D. 33.000 to 33.025 mm —
1.2993 to 1.3001 in.
Timing gear
« Crank gear to idle gear 1 Backlash 0.0430 t0 0.124 mm 0.15 mm
0.00170 to 0.00488 in. 0.0059 in.
« Idle gear 1 to cam gear Backlash 0.0470 t0 0.123 mm 0.15 mm
0.00185 to 0.00484 in. 0.0059 in.
* Idle gear 1 injection pump | Backlash 0.0460 to 0.124 mm 0.15 mm
gear 0.00182 to 0.00488 in. 0.0059 in.
* Crank gear to oil pump drive | Backlash 0.0410 t0 0.123 mm 0.15 mm
gear 0.00162 to 0.00484 in. 0.0059 in.
Idle gear shaft to gear bushing
« Idle gear 1 Clearance 0.020 to 0.084 mm 0.10 mm
0.00079 to 0.0033 in. 0.0039 in.
« Idle gear bushing 1.D. 20.000 to 20.051 mm -
0.78741 to 0.78940 in.
* Idle gear shaft 1 0.D. 19.967 to 19.980 mm -
0.78611 to 0.78661 in.
Idle gear
* Idle gear1 Side clearance 0.20 to 0.51 mm 0.80 mm
0.0079 to 0.020 in. 0.031 in.
Piston pin bore 1.D. 20.000 to 20.013 mm 20.05 mm
0.78741 to 0.78791 in. 0.7894 in.
Piston ring to piston ring groove
« Second ring Clearance 0.0900 to 0.0120 mm 0.15 mm
0.00355 to 0.00472 in. 0.0059 in.
* Qilring Clearance 0.040 to 0.080 mm 0.15 mm
0.0016 to 0.0031 in. 0.0059 in.
(Continued)
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SERVICING

3. ENGINE
Item Factory specification Allowable limit
Piston ring gap [BX1880 (D722- Top ring 0.15t0 0.30 mm 1.2 mm
E4)] 0.0059 to 0.011 in. 0.0472 in.
Second ring 0.30 to 0.45 mm 1.25 mm
0.012 t0 0.017 in. 0.0492 in.
Oil ring 0.15t0 0.30 mm 1.2 mm
0.0059 to 0.011 in. 0.0472 in.
Piston ring gap [BX2380 (D902- Top ring 0.20 to 0.35 mm 1.25 mm
E4)] 0.0079 to 0.013in. 0.0492 in.
Second ring 0.35 to 0.50 mm 1.25 mm
0.014 to 0.019 in. 0.0492 in.
Oil ring 0.20 to 0.35 mm 1.25 mm
0.0079 to 0.013in. 0.0492 in.
Connecting rod Alignment - 0.05 mm
0.002 in.
Piston pin to small end bushing Clearance 0.015to0 0.075 mm 0.15 mm
0.0059 to 0.0029 in. 0.0059 in.
+ Piston pin 0.D. 20.002 to 20.011 mm -
0.78748 to 0.78783 in.
» Small end bushing I.D. 20.025 to0 20.040 mm -
0.78839 to 0.78897 in.
Crankshaft Side clearance 0.15t0 0.31 mm 0.50 mm
0.0059 to 0.012 in. 0.020 in.
Alignment - 0.02 mm
0.0008 in.
Crankshaft to crankshaft bearing Oil clearance 0.0340 to 0.114 mm 0.20 mm
1 [BX1880 (D722-E4)] 0.00134 to 0.00448 in. 0.0079 in.
+ Crankshaft O.D. 39.934 to 43.950 mm -
1.5722 to 1.5728 in.
» Crankshaft bearing 1 I.D. 39.984 to 44.040 mm -
1.5742 to 1.5763 in.
Crankshaft to crankshaft bearing Oil clearance 0.0340 to 0.106 mm 0.20 mm
1 [BX2380 (D902-E4)] 0.00134 to 0.00417 in. 0.0079 in.
* Crankshaft O.D. 43.934 t0 43.950 mm -
1.7297 to 1.7303 in.
* Crankshaft bearing 1 1.D. 43.984 to 44.040 mm -
1.7317 to 1.7338 in.
Crankshaft to crankshaft bearing Oil clearance 0.028 to 0.059 mm 0.20 mm
2 0.0011 to 0.0023 in. 0.0079 in.
» Crankshaft journal 0.D. 43.934 t0 43.950 mm -
1.7297 to 1.7303 in.
» Crankshaft bearing 2 1.D. 43.978 t0 43.993 mm -
1.7315t0 1.7320 in.
Crankshaft to crankshaft bearing Oil clearance 0.028 to 0.059 mm 0.20 mm
3 [BX1880 (D722-E4)] 0.0011 to 0.0023 in. 0.0079 in.
» Crankshaft journal 0O.D. 39.934 to 39.950 mm -
1.5722 to 1.5728 in.
* Crankshaft bearing 3 1.D. 39.978 to 39.993 mm -
1.5740 to 1.5745 in.
Crankshaft to crankshaft bearing Oil clearance 0.028 to 0.059 mm 0.20 mm
3 [BX2380 (D902-E4)] 0.0011 to 0.0023 in. 0.0079 in.
(Continued)
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SERVICING

3. ENGINE
Item Factory specification Allowable limit
* Crankshaft journal 0.D. 43.934 t0 43.950 mm -
1.7297 to 1.7303 in.
* Crankshaft bearing 3 1.D. 43.978 t0 43.993 mm -

1.7315t0 1.7320 in.

Crankpin to crankpin bearing Qil clearance 0.020 to 0.051 mm 0.15 mm
0.00079 to 0.0020 in. 0.0059 in.
* Crankpin 0.D. 33.959 to 33.975 mm -
1.3370 to 1.3375 in.
*  Crankpin bearing 1.D. 33.995 to 34.010 mm -
1.3384 to 1.3389 in.
Cylinder liner I1.D 67.000 to 67.019 mm 67.150 mm
[BX1880 (D722-E4)] 2.26378 to 2.6385 in. 2.6437 in.
Cylinder liner I1.D 72.000 to 72.019 mm 72.150 mm
[BX2380 (D902-E4)] 2.8347 to 2.8353 in. 2.8406 in.
Cylinder (Oversize) 67.250 to 67.269 mm 67.400 mm
[BX1880 (D722-E4)] 2.6477 to 2.6483 in. 2.6535in.
Cylinder (Oversize) 72.250 to 72.269 mm 72.400 mm
[BX2380 (D902-E4)] 2.8445 to 2.8452 in. 2.8504 in.
Lubricating system
Item Factory specification Allowable limit
Engine oil pressure At idle speed More than -
49 kPa
0.50 kgf/cm?
7.1 psi
At rated speed 197 to 441 kPa 147 kPa
2.0 to 4.50 kgf/cm? 1.50 kgflcm?
28.5 to 64.0 psi 21.3 psi
Inner rotor to outer rotor Clearance 0.030 to 0.14 mm -
0.0012 to 0.0055 in.
Outer rotor to pump body Clearance 0.070 to 0.15 mm -
0.0028 to 0.0059 in.
Inner rotor to cover Clearance 0.0750 t0 0.135 mm -
0.00296 to 0.00531 in.
Relief valve spring Length 32 mm 28 mm
1.26 in. 1.10in.
Cooling system
Item Factory specification Allowable limit
Thermostat Valve opening temperature (at be- 69.5t072.5°C -
ginning) 157.1t0 162.5 F
Valve opening temperature 85°C -
(opened completely) 185F
Radiator Water leakage test pressure No leak at specified pressure -

Radiator cap

Pressure falling time

10 seconds or more
88 — 59 kPa
0.90 — 0.60 kgf/cm?2
13 — 8.5 psi

Fan belt

Tension

7to9mm/98 N
0.28t0 0.35in. /98 N (10 kgf,
22 Ibf)
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3. ENGINE

Fuel system

Item

Factory specification

Allowable limit

Injection pump
[BX1880 (D722-E4)]

Injection timing

0.3186 to 0.3447 rad
(18.25 to 19.75°)
before T.D.C.

Injection pump

Injection timing

0.3360 to 0.3621 rad

[BX2380 (D902-E4)] (19.25 t0 20.75°)
before T.D.C.
Pump element Fuel tightness - 13.73 MPa
140.0 kgf/cm?
1991 psi
Delivery valve Fuel tightness 10 seconds 5 seconds

13.73 — 12.75 MPa
140.0 — 130.0 kgf/cm?
1991 — 1849 psi

13.73 — 12.75 MPa
140.0 — 130.0 kgf/cm?
1991 — 1849 psi

Injection nozzle

Injection pressure

13.73 to 12.75 MPa
140.0 to 150.0 kgflcm?
1991 to 2133 psi

Injection nozzle valve seat

Valve seat tightness

When the pressure is 12.75 MPa
(130.0 kgffcm?2, 1849 psi), the
valve seat must be fuel tightness

BX2680 (D1005-E4)

Engine body
Item Factory specification Allowable limit
Cylinder head surface Flatness - 0.005 mm
0.002 in.
Top clearance 0.551t0 0.70 mm -
0.022 to 0.029 in.
Compression pressure 3.73 t0 4.11 MPa 2.26 MPa

38.0 to 42.0 kgf/cm?
541 to 597 psi

23.0 kgf/cm?
370 psi327 psi

Variance among cylinders

10% or less

Valve seat

Angle (Intake)

1.0 rad
60°

Angle (Exhaust)

0.79 rad
45°

Width

2.12 mm
0.0835 in.

Valve face

Angle (Intake)

1.0 rad
60°

Angle (Exhaust)

0.79 rad
45°

Valve recessing

Intake and exhaust

0.050 (protrusion) to 0.25 (recess-
ing) mm
0.0020 (protrusion) to 0.0098 (re-
cessing) in.

0.40 (recessing) mm
0.016 (recessing) in.

Valve stem to valve guide

Clearance

0.035 to 0.065 mm
0.0014 to 0.0025 in.

0.10 mm
0.0039 in.

* Valve stem

O.D.

6.960 to 6.975 mm
0.2741 10 0.2746 in.

+ Valve guide

7.010 to 7.025 mm
0.2760 to 0.2765 in.

(Continued)
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3. ENGINE
Item Factory specification Allowable limit
Valve clearance (Cold) 0.145t0 0.185 mm -
0.00571 to 0.00728 in.
Valve spring Free length 37.0to0 37.5 mm 36.5 mm
1.46 to 1.47 in. 1.44 in.
Tilt - 1.0 mm
0.039 in.
Setting load 117.4 N/31.0 mm 100.0 N/ 31.0 mm
11.97 kgf / 31.0 mm 10.20 kgf / 31.0 mm
26.39 Ibf/ 1.22 in. 22.48 Ibf/1.22in.
Rocker arm shaft to rocker arm Clearance 0.016 to 0.045 mm 0.10 mm
0.00063 to 0.0017 in. 0.0039 in.
* Rocker arm shaft 0O.D. 11.973 to 11.984 mm -
0.47138 to 0.47181 in.
» Rocker arm 1.D. 12.000 to 12.018 mm -
0.47244 to0 0.47314 in.
Push rod Alignment - 0.25 mm
0.0098 in.
Tappet to tappet guide Clearance 0.020 to 0.062 mm 0.07 mm
0.00079 to 0.0024 in. 0.003 in.
* Tappet guide 1.D. 20.000 to 20.021 mm -
0.78740 to 0.78822 in.
* Tappet 0.D. 19.959 to 19.980 mm -
0.78579 to 0.78661 in.
Camshaft Side clearance 0.070 to 0.22 mm 0.30 mm
0.0028 to 0.0086 in. 0.012in.
Alignment - 0.01 mm
0.0004 in.
Cam height Intake 28.80 mm 28.75 mm
1.134in. 1.1321in.
Exhaust 29.00 mm 28.95 mm
1.142in. 1.140 in.
Camshaft journal to cylinder block | Oil clearance 0.050 to 0.091 mm 0.15 mm
bore 0.0020 to 0.0035 in. 0.0059 in.
* Camshaft journal 0O.D. 35.934 to 35.950 mm -
1.4148 to 1.4153 in.
« Camshaft block bore 1.D. 36.000 to 36.025 mm -
1.4174 to 1.4183 in.
Timing gear
* Crank gear to idle gear 1 Backlash 0.0320 to 0.115 mm 0.15 mm
0.00126 to 0.00452 in. 0.0059 in.
» |dle gear 1 to cam gear Backlash 0.0360 to 0.114 mm 0.15 mm
0.00142 to 0.00448 in. 0.0059 in.
« Idle gear 1 injection pump | Backlash 0.0340 t0 0.116 mm 0.15 mm
gear 0.00134 to 0.00456 in. 0.0059 in.
Governor gear to injection pump Backlash 0.0300 to 0.117 mm 0.15 mm
gear (Fuel cam gear) 0.00119 to 0.00460 in. 0.0059 in.
Idle gear shaft to gear bushing
« Idle gear 1 Clearance 0.020 to 0.054 mm 0.10 mm
0.00079 to 0.0021 in. 0.0039 in.
(Continued)

3-24

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



SERVICING

3. ENGINE
Item Factory specification Allowable limit
* Idle gear bushing 1.D. 26.000 to 26.021 mm -
1.0237 to 1.0244 in.
* Idle gear shaft 1 0.D. 25.967 to 25.980 mm -

1.0224 to 1.0228 in.

Idle gear
* Idle gear 1 Side clearance 0.20 to 0.51 mm 0.80 mm
0.0079 to 0.020 in. 0.031 in.
Piston pin bore I.D. 22.000 to 22.013 mm 22.03 mm
0.86615 to 0.86665 in. 0.8673 in.
Piston ring to piston ring groove
+ Second ring Clearance 0.0850 to 0.112 mm 0.2 mm
0.00335 to 0.00440 in. 0.008 in.
+ Oilring Clearance 0.020 to 0.060 mm 0.15 mm
0.00079 to 0.0023 in. 0.0059 in.
Piston ring gap Top ring 0.30 to 0.45 mm 1.25 mm
0.012 to 0.017 in. 0.0492 in.
Second ring 0.30 to 0.45 mm 1.25 mm
0.012 to 0.017 in. 0.0492 in.
Oil ring 0.25t0 0.40 mm 1.25 mm
0.0098 to 0.015 in. 0.0492 in.
Connecting rod Alignment - 0.05 mm
0.002 in.
Piston pin to small end bushing Clearance 0.014 to 0.038 mm 0.15 mm
0.00056 to 0.0014 in. 0.0059 in.
+ Piston pin O.D. 22.002 to 22.011 mm -
0.86622 to 0.86657 in.
» Small end bushing I.D. 22.025 to 22.040 mm -
0.86713 to 0.86771 in.
Crankshaft Side clearance 0.15t0 0.31 mm 0.50 mm
0.0059 to 0.012 in. 0.020 in.
Alignment - 0.02 mm
0.0008 in.
Crankshaft to crankshaft bearing Oil clearance 0.0340 to 0.114 mm 0.20 mm
1 0.00134 to 0.00448 in. 0.0079 in.
» Crankshaft O.D. 47.934 to 47.950 mm -
1.8872 to 1.8877 in.
» Crankshaft bearing 1 I.D. 47.984 to 48.048 mm -
1.8892 to 1.8916 in.
Crankshaft to crankshaft bearing Oil clearance 0.034 to 0.095 mm 0.20 mm
2 0.0014 to 0.0037 in. 0.0079 in.
» Crankshaft journal 0O.D. 47.934 to 47.950 mm -
1.8872 to 1.8877 in.
» Crankshaft bearing 2 I.D. 47.984 to 48.029 mm -
1.8892 to 1.8909 in.
Crankshaft to crankshaft bearing Oil clearance 0.034 to 0.098 mm 0.20 mm
3 0.0014 to 0.0038 in. 0.0079 in.
» Crankshaft journal 0O.D. 51.921 to 51.940 mm -
2.0442 to 2.0448 in.
» Crankshaft bearing 3 1.D. 51.974 to 52.019 mm -
2.0463 to 2.0479 in.
(Continued)
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3. ENGINE
Item Factory specification Allowable limit
Crankpin to crankpin bearing Oil clearance 0.029 to 0.091 mm 0.20 mm
0.0012 to 0.0035 in. 0.0079in.
* Crankpin 0.D. 39.959 to 39.975 mm -
1.5732 t0 1.5738 in.
» Crankpin bearing 1.D. 40.040 to 40.050 mm -
1.5764 to 1.5767 in.
Cylinder liner 1.D. 76.000 to 76.019 mm 76.15 mm
2.9922 to 2.9928 in. 2.998 in.
Cylinder (oversize) 76.500 to 76.519 mm 76.65 mm
3.0119 to 3.0125 in. 3.018 in.
Lubricating system
Item Factory specification Allowable limit
Engine oil pressure At idle speed More than -
49 kPa
0.50 kgflcm?
7.1 psi
At rated speed 197 to 441 kPa 147 kPa
2.0 to 4.50 kgflcm? 1.50 kgf/cm?
28.5 10 64.0 psi 21.3 psi
Inner rotor to outer rotor Clearance 0.060 to 0.18 mm -
0.0024 to 0.0071 in.
Quter rotor to pump body Clearance 0.100 to 0.180 mm -
0.00394 to 0.00708 in.
Inner rotor to cover Clearance 0.025 to 0.075 mm —
0.00099 to 0.0029 in.
Relief valve spring Length 32 mm 28 mm
1.26 in. 1.10in.
Cooling system
Item Factory specification Allowable limit

Thermostat Valve opening temperature (at be- 69.5t072.5°C -
ginning) 157.1t0 162.5 F
Valve opening temperature 85°C -
(opened completely) 185°F
Radiator Water leakage test pressure No leak at specified pressure -
Radiator cap Pressure falling time 10 seconds or more -
88 — 59 kPa
0.90 — 0.60 kgf/cm?
13 — 8.5 psi
Fan belt Tension 7to9mm /98 N -
0.28 t0 0.35in. /98 N (10 kdf,
22 Ibf)
Fuel system
Item Factory specification Allowable limit

Injection pump

Injection timing

0.3360 to 0.3621 rad

(19.25 to 20.75°)
before T.D.C.
Pump element Fuel tightness - 13.73 MPa
140.0 kgf/cm?
1991 psi
(Continued)
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Item Factory specification Allowable limit

Delivery valve Fuel tightness 10 seconds 5 seconds
13.73 —» 12.75 MPa 13.73 —» 12.75 MPa
140.0 — 130.0 kgf/cm? 140.0 — 130.0 kgf/cm?
1991 — 1849 psi 1991 — 1849 psi

Injection nozzle Injection pressure 13.73 to 12.75 MPa

140.0 to 150.0 kgf/cm?
1991 to 2133 psi

Injection nozzle valve seat Valve seat tightness When the pressure is 12.75 MPa

(130.0 kgf/cm?2, 1849 psi), the
valve seat must be fuel tightness
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3. Tightening torques for engine

Tightening torques of screws, bolts and nuts on the table below are especially specified.

Hl NOTE

* In removing and applying the bolts and nuts marked with "*", a pneumatic wrench or similar pneumatic
tool, if employed, must be used with enough care not to get them seized.
* For the screws, bolts and nuts with the mark "*", apply engine oil to their threads and seats before you

tighten.

¢ The letter "M" in Dimension x Pitch shows that the screw, bolt or nut dimensions are in the metric system.
The dimension is the nominal external diameter in mm of the threads. The pitch is the nominal distance in

mm between two threads.

BX1880 (D722-E4) and BX2380 (D902-E4)

Item Di;";;:iihon N-m kgf-m Ibf- ft
Cylinder head cover screw M6 x 1.0 9.81t011.2 | 1.00to 1.15 | 7.24 to 8.31
Cylinder head screw M8 x 1.25 38to42 3.8t04.3 28 to 31
*Main bearing case screw 1 M6 x 1.0 13t0 15 1.3t01.6 941t0 1
*Main bearing case screw 2 M7x 1.0 27 10 30 2.710 3.1 20 to 22
*Flywheel screw M10 x 1.25 54 to 58 551t06.0 40t0 43
*Connecting rod screw M7 x 0.75 27 t0 30 2.710 3.1 20 to 22
*Rocker arm bracket screw M6 x 1.0 9.81t011.2 | 1.00t0 1.15 | 7.24 t0 8.31
*Fan drive pulley screw M12 x 1.5 118t0 127 | 12.0t0 13.0 | 86.8 t0 94.0
Bearing case cover mounting screw M6 x 1.0 9.81t011.2 | 1.00t0 1.15 | 7.24 to 8.31
Glow plug M8 x 1.0 7.91t0 14 0.80t0 1.5 5.8t0 10
Nozzle holder assembly M20 x 1.5 49 to 68 50to 7.0 37 to 50
Nozzle holder — 35t0 39 3.5t04.0 26 to 28
Oil pressure switch PT 1/8 15t0 19 1.5t02.0 11to 14
Injection pipe retaining nut M12 x 1.5 2510 34 251t03.5 18 to 25
Overflow pipe retaining nut M12x 1.5 20to 24 20to 2.5 1510 18
Drain plug with copper gasket M12 x 1.25 33 to 37 3.3t03.8 24 to 27
Oil filter joint - 40 to 49 40t05.0 29 to 36

BX2680 (D1005-E4)

Item Dif';;:i:f" N-m kgf-m Ibf-ft
Cylinder head cover screw M6 x 1.0 7t08 0.7t0 0.9 5t06
Cylinder head screw M8 x 1.25 64 to 68 6.5t07.0 47 to 50
*Main bearing case screw 1 M7 x 1.0 30 to 34 3.0t0 3.5 22to0 25
*Main bearing case screw 2 M8x 1.0 49 to 53 50t05.5 37 to 39
*Flywheel screw M10 x 1.25 54 to 58 55t06.0 40 to 43
*Connecting rod screw M7 x 0.75 42 to 46 42t04.7 3110 33

(Continued)
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Item Di;“;;i:f" N'm kgf-m Ibf -t
*Rocker arm bracket nut M7 x 1.0 2210 26 221027 16 to 19
*Fan drive pulley screw M14 x 1.5 23610245 | 24.0t025.0 | 174 to 180
Bearing case cover mounting screw M6 x 1.0 9.81t0 11.2 | 1.00to 1.15 | 7.24 to 8.31
Glow plug M8 x 1.0 79t0 14 0.80t0 1.5 5.8t010
Nozzle holder assembly M20 x 1.5 49 to 68 50t07.0 37 t0 50
Nozzle holder — 3510 39 3.5t04.0 26 to 28
Oil pressure switch PT 1/8 15t0 19 1.5t 2.0 11to 14
Injection pipe retaining nut M12 x 1.5 2510 34 251t03.5 18 to 25
Overflow pipe retaining nut M12x 1.5 20to 24 20to 2.5 15t0 18
Drain plug with copper gasket M12 x 1.25 33to 37 3.3t03.8 24 to 27
Qil filter joint - 40 to 49 40t0 5.0 29 to 36
— RELATED PAGE
TIGHTENING TORQUES on page 2-13
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4. Checking and adjusting
4.1 Engine body

4.1.1 Checking compression pressure

Il NOTE

e Check the compression pressure with the
specified valve clearance.

e Always use a fully charged battery for
performing this test.

e Variances in cylinder compression values
should be under 10%.

BX2380 (D902-E4)

3.53 to 4.02 MPa
36.0 to 41.0 kgf/cm?
512 to 583 psi

Factory specifi-
cation
Compression pres-

sure 2.55 MPa

Allowable limit 26.0 kgf/cm?
370 psi

BX2680 (D1005-E4)

3.73t0 4.11 MPa
38.0 to 42.0 kgf/cm?
541 to 597 psi

Factory specifi-
cation
Compression pres-

sure 2.26 MPa

Allowable limit | 23.0 kgf/cm?
327 psi

1. Operate the engine until it is warmed up.

2. Stop the engine.

3. Remove the air cleaner, the muffler and all glow
plugs (or nozzles).

4. Set a compression tester with the adapter to the
glow plug hole (or nozzle hole).

Nozzle hole:
Adapter H (07909-31231)

Glow plug hole:
Adapter L (07909-31301)

5. Disconnect the connector of engine stop solenoid
and keep the engine stop position (non-injection).
Then, operate the engine with the starter and
measure the compression pressure.

6. Repeat steps 4 and 5 for each cylinder.

7. If the measurement is below the allowable limit,
apply a small amount of oil to the cylinder wall
through the glow plug hole (or nozzle hole) and
measure the compression pressure again.

BX1880 (D722-E4)

2.85t0 3.23 MPa
29.0 to 33.0 kgf/cm?
413 to 469 psi

Factory specifi-
cation
Compression pres-

sure 2.26 MPa

Allowable limit 33.0 kgf/cm?
327 psi

8. If the compression pressure is still less than the
allowable limit, check the top clearance, valve
clearance and cylinder head.

9. If the compression pressure increases after
applying oil, check the cylinder wall and piston
rings.

4.1.2 Checking valve clearance

Il IMPORTANT
* Valve clearance must be checked and adjusted
when engine is cold.

Hl NOTE
* The sequence of cylinder numbers is given as
No. 1, No. 2 and No. 3 starting from the gear
case side.
» After adjusting the valve clearance, secure the
adjusting screw with the lock nut.
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3. ENGINE
Adjustable cylin- Number of cylinders
der location of pis- Valve arrangement
ton Intake valve Exhaust valve
No. 1 * *
No. 2 * *
No. 3 * *

Valve clearance marked with "%" can be adjusted.

1.

2.

Remove the cylinder head cover and the glow
plugs.

Align the [1TC] mark at [1TC] and "timing line" (1)
on the flywheel and alignment mark (2) on the rear
end plate so that the No. 1 piston comes to the
compression top dead center.

Check the following valve clearance marked with
"S" using a feeler gauge.

If the clearance is not within the factory
specifications, adjust with the adjusting screw.

Intake and exhaust
valve clearance
(Cold)

Factory specifi- | 0.145 to 0.185 mm
cation 0.00571 to 0.00728 in.

5.

Then turn the flywheel 6.28 rad (360°), and align
the [1TC] mark at [1TC] and "timing line" (1) on the
flywheel and alignment mark (2) on the rear end
plate so that the No. 1 piston comes to the overlap
position.

Check the following valve clearance marked with
"Y" using a feeler gauge.

If the clearance is not within the factory
specifications, adjust with the adjusting screw.

4.2 Lubricating system
4.2.1 Checking engine oil pressure

1. Remove the engine oil pressure switch, and set an
oil pressure tester.
(1) [1TC] and "timing line" [A] BX2380 (D902-E4) 2. Start the engine. After warming up, measure the oil
(2) Alignment mark [B] BX2680 (D1005-E4) f both idli d rated d
(a) Gear case side pressure of both idling and rated speeds.
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3. If the oil pressure is less than the allowable limit,
check the following.
» Engine oil insufficient
* Oil pump damaged
» Qil strainer clogged
+ Qil filter cartridge clogged
* Qil gallery clogged
» Excessive oil clearance
» Foreign matter in the relief valve
» Relief valve spring length.

More than
Factory speci- | 49 kPa
fication 1.0 kgf/cm?
14 psi

At idle speed

197 to

441 kPa
Factory speci- | 2.00 to
fication 4.50 kgflcm?
At rated 28.5to
speed 64.0 psi

Engine oil
pressure

147 kPa
Allowable limit | 1.50 kgf/cm?
21.3 psi

(When reassembling)
« After checking the engine oil pressure, tighten the
engine oil pressure switch to the specified torque.

15t0 19N-m
Oil pressure switch | 1.51t0 2.0 kgf-m
11 to 14 Ibf-ft

Tightening tor-
que

4.3 Cooling system
4.3.1 Checking fan belt tension

1. Measure the deflection (A), depressing the belt
halfway between the fan drive pulley and alternator
pulley at specified force.

Depressing fan 98N
belf 9 Specified force | 10 kgf
22 Ibf

Deflection (A) Factory specifi- | 7.0 to 9.0 mm

cation 0.28 t0 0.35in.

(A) Deflection

2. If the measurement is not within the factory
specifications, loosen the alternator mounting
screws and relocate the alternator to adjust.

4.3.2 Checking fan belt damage and wear

1. Check the fan belt for damage.
2. If the fan belt is damaged, replace it.

(A) Good (B) Bad

3. Check if the fan belt is worn and sunk in the pulley
groove.

4. |If the fan belt is nearly worn out and deeply sunk in
the pulley groove, replace it.

(A) Good (B) Bad

4.3.3 Checking radiator cap air leakage

A CAUTION

e When removing the radiator cap, wait at least
ten minutes after the engine has stopped and
cooled down. Otherwise, hot water may gush
out, scalding nearby people.
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(1) Radiator tester (2) Adapter

1. Set a radiator tester (1) and an adapter (2) on the
radiator cap.

2. Apply the specified pressure.

88 kPa
0.90 kgf/cm?
13 psi

Specified pressure

3. If the measurement is less than the factory
specification, replace the radiator cap.

More than 10 seconds for
pressure fall 88 —

59 kPa (0.90 —

0.60 kgf/cm?, 13 —

8.5 psi)

Pressure falling Factory specifi-
time cation

4.3.4 Checking radiator water leakage

A CAUTION

* When removing the radiator cap, wait at least
ten minutes after the engine has stopped and
cooled down. Otherwise, hot water may gush
out, scalding nearby people.

Il NOTE
¢ The pressure of the leak test is different from
each radiator specification.
Thus, do the leak test referring to the test
pressure of each radiator specification.

1. Pour a specified amount of water into the radiator.

2. Set a radiator tester (1) and an adaptor (2) and
raise the water pressure to the specified pressure.

(1) Radiator tester (2) Adapter

Radiator water
leakage test pres-
sure

Factory specifi- | No leak at specified pres-
cation sure

3. Check the radiator for water leaks.

4. For water leak from the pinhole, repair with the
radiator cement. When water leak is excessive,
replace the radiator.

4.3.5 Checking thermostat valve opening
temperature

A CAUTION

* When removing the radiator cap, wait at least
ten minutes after the engine has stopped and
cooled down. Otherwise, hot water may gush
out, scalding nearby people.

1. Suspend the thermostat in the water by a string with
its end inserted between the valve and seat.

2. Heating the water gradually, read the temperature
when the valve opens and leaves the string.

3. Continue heating and read the temperature when
the valve opens.

8 mm

Valve opens 0.3in.

Approximately
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4.

If the measurement is not within the factory
specifications, replace the thermostat.

Thermostat's valve
opening tempera-
ture

69.5t072.5°C
157110 1625 T
Factory specifi-

Temperature at
which thermostat
completely opens

cation
85 °C
185°F

4.4 Fuel system
4.4.1 Checking injection timing

Hl NOTE

The liquid gasket is not required for
assembling.

Shims are available in thickness of 0.20 mm
(0.0079 in.), 0.25 mm (0.0098 in.), 0.30 mm
(0.012 in.) and 0.175 mm (0.00689 in.). Combine
these shims for adjustments.

Addition or reduction of shim (0.05 mm,
0.002 in.) delays or advances the injection
timing by approx. 0.009 rad (0.5°).

In disassembling and replacing the injection
pump, be sure to use the same number of new
shims with the same thickness.

The 0.175 mm thick shim is coated only on the
lower face. Therefore, do not use the 0.175 mm
thick shim as the top shim of the combination
(injection pump side), because this can cause
oil leakage.

(1)
()
(4)

(%)

One-hole:
0.175 mm (0.00689 in.)
(7) Without hole:

[1TC] and "timing line" (6)
Alignment mark
Shim (Soft metal gasket

shim) 0.30 mm (0.012in.)
Two-holes: [A] BX1880 (D722-E4)
0.20 mm (0.0079 in.) [B] BX2380 (D902-E4)
0.175 mm (0.00689 in.) [C] BX2680 (D1005-E4)

Remove the injection pipes.
Remove the engine stop solenoid.
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3.

Turn the flywheel counterclockwise (viewed from
flywheel side) until the fuel fills up to the hole of the
delivery valve holder (3) for No. 1 cylinder.

(3) Delivery valve holder

4.

After the fuel fills up to the hole of the delivery valve
holder for No. 1 cylinder, turn back (clockwise) the
flywheel around 1.6 rad (90°).

Turn the flywheel counterclockwise to set at around
0.44 rad (25°) before T.D.C.

Slowly turn the flywheel counterclockwise and stop
turning when the fuel begins to come up, to get the
present injection timing.

Check to see the degree on flywheel.

The flywheel has mark [1TC], [10] and [20] for the
crank angle before the top dead center of No. 1
cylinder.

If injection timing is out of adjustment, readjust the
timing with shims.

BX1880 (D722-E4)

M
)

1.
2.
3.

Injection pump pressure test- (3) Protection cover for jetted
er fuel
Injection nozzle

Remove the engine stop solenoid.

Remove the injection pipes and glow plugs.

Install the injection pump pressure tester to the
injection pump.

Install the injection nozzle (2) jetted with the proper
injection pressure to the injection pump pressure
tester (1). (Refer to the photo.)

Set the speed control lever to the maximum speed
position.
Operate the starter to increase the pressure.

If the pressure cannot reach the allowable limit,
replace the pump with a new one or repair with a
Kubota-authorized pump service shop.

Fuel tightness of 13.73 MPa
um gelement Allowable limit 140.0 kgflcm?
PP 1991 psi

Factory specifi- 0.3186 to 0.3447 rad
Injection timing cationry P (18.25 to 19.75°) before
T.D.C.

BX2380 (D902-E4) and BX2680 (D1005-E4)

Injection timing

0.3360 to 0.3621 rad
(19.25 to 20.75°) before
TD.C.

Factory specifi-
cation

4.4.2 Checking fuel tightness of pump
element

Hl NOTE

Never try to disassemble the injection pump
assembly. For repairs, you are strongly
requested to contact a Kubota-authorized pump
service shop.

4.4.3 Checking fuel tightness of delivery
valve

Hl NOTE

Never try to disassemble the injection pump
assembly. For repairs, you are strongly
requested to contact a Kubota-authorized pump
service shop.
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M

Injection pump pressure test- (3) Protection cover for jetted
er fuel
Injection nozzle

Remove the engine stop solenoid.

Remove the injection pipes and glow plugs.

Set a pressure tester to the fuel injection pump.
Install the injection nozzle (2) jetted with the proper
injection pressure to the injection pump pressure
tester (1).

Operate the starter to increase the pressure.

Stop the starter when the fuel jets from the injection
nozzle. After that, turn the flywheel by the hand and
raise the pressure.

Now turn the flywheel back about half a turn (to
keep the plunger free). Keep the flywheel at this
position and clock the time taken for the pressure to
drop.

Measure the time needed to decrease the pressure.
If the measurement is less than allowable limit,
replace the pump with a new one or repair with a
Kubota-authorized pump service shop.

(a)

Good (b) Bad

Set the injection nozzle to a nozzle tester, and
check the nozzle spraying condition.

If the spraying condition is damaged, replace the
nozzle piece.

4.4.5 Checking fuel injection pressure

A CAUTION

Check the nozzle injection pressure and
condition after you make sure that there is
nobody standing in the direction the fume goes.
If the fume from the nozzle directly contacts the
human body, cells may be destroyed and blood
poisoning may be caused.

(Reference)
o Approximately
:D()r%isumr?nvanatlon Factory specifi- | 235 kPa
) . cation 2.4 kgf/cm?
(0.0004 in.)) 34 psi

Fuel tightness of
delivery valve

10 seconds
Factory specifi- | 13.73 — 12.75 MPa
cation 140.0 — 130.0 kgf/cm?

1991 — 1849 psi

5 seconds

13.73 — 12.75 MPa
140.0 — 130.0 kgf/cm?
1991 — 1849 psi

Allowable limit

4.4.4 Checking nozzle spraying condition

A CAUTION

Check the nozzle injection pressure and
condition after you make sure that there is
nobody standing in the direction the fume goes.
If the fume from the nozzle directly contacts the
human body, cells may be destroyed and blood
poisoning may be caused.

Pressure variation difference of adjusting washer thickness

1.

Set the injection nozzle to a nozzle tester.

2.

Slowly move the tester handle to measure the
pressure at which fuel begins jetting out from the
nozzle.
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3. If the measurement is not within the factory
specifications, replace the adjusting washer (1) in
the nozzle holder to adjust it.

(1) Adjusting washer

13.73 to 14.70 MPa
140.0 to 150.0 kgf/cm?
1992 to 2133 psi

Fuel injection pres- | Factory specifi-
sure cation

4.4.6 Checking valve seat tightness

A CAUTION

e Check the nozzle injection pressure and
condition after you make sure that there is
nobody standing in the direction the fume goes.
If the fume from the nozzle directly contacts the
human body, cells may be destroyed and blood
poisoning may be caused.

1. Set the injection nozzle to a nozzle tester.

2. Raise the fuel pressure, and keep at specified
pressure for 10 seconds.

No fuel leak at
Factory specifi- | 12.75 MPa
130.0 kgf/cm?
1849 psi

Valve seat tight-
ness cation

3. If any fuel leak is found, replace the nozzle piece.
4.4.7 Checking nozzle holder

A CAUTION

e Check the nozzle injection pressure and
condition after you make sure that there is
nobody standing in the direction the fume goes.
If the fume from the nozzle directly contacts the
human body, cells may be destroyed and blood
poisoning may be caused.

(1) Nozzle holder
(2) Adjusting washer
(3) Nozzle spring

(4) Push rod

(5) Distance piece
(6) Nozzle piece
(7) Nozzle retaining nut

1. Secure the nozzle retaining nut (7) with a vise.

2. Remove the nozzle holder (1), and remove parts
inside.

(When reassembling)
+ Assemble the nozzle in clean fuel oil.
+ Install the push rod (4), noting its direction.
» After assembling the nozzle, be sure to adjust the
fuel injection pressure.
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Tightening tor-
que taining nut

35t0 39 N'm
3.5t04.0 kgf-m
26 to 28 Ibf-ft

Nozzle holder

20t0 24 N'm
2.0to 2.5 kgf'm
15 to 18 Ibf-ft

Overflow pipe re-

49t0 68 N'm

Nozzle holder as- 5.0 to 7.0 kgf - m

sembly

BX2380 shown

37 to 50 Ibf-ft

5. Disassembling and
assembling

5.1 Separating engine
5.1.1 Draining engine oil

1.

2.
3.

Start and warm up the engine for approx. 5
minutes.

Place an oil pan underneath the engine.
Remove the drain plug (1) to drain oil.

(2) Oilinlet (3) Dipstick
BX1880 (D722-E4)
29L
Engine oil Capacity 3.1 U.S.qts
2.6 Imp.qgts
BX2380 (D902-E4)
31L
Engine oil Capacity 3.3 U.S.qgts
2.7 Imp.qgts
BX2680 (D1005-E4)
35L
Engine oil Capacity 3.7 U.S.qts
3.1 Imp.qgts
) . _ Drain plug with 331037 N'm
T:?:tenmg tor copper gasket 3.3t0 3.8 kgf-m
q (M12, 1.25) 24 to 27 Ibf-ft

(1) Drain plug

4. After draining, reinstall the drain plug (1).
(When refilling)

Il IMPORTANT

Never mix two different type of oil.
Use the proper SAE engine oil according to
ambient temperature.

Fill the engine with the new engine oil through the
oil inlet (2) to the upper line on the dipstick (3).

— RELATED PAGE

1.1 Lubricants, fuel, and coolant on page 2-7

5.1.2 Removing battery

A WARNING

To avoid serious injury or death:

When disconnecting the battery cables,
disconnect the negative cable from the battery
first.

When connecting, connect the positive cable to
the battery first.

3-38

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



SERVICING
5. Disassembling and assembling 3. ENGINE

1. Remove the under panel (1).

(1) Under panel

. . (1) Front link (4) L.H. bonnet bracket
2. Disconnect the negative cable (3) from the battery (2) Front link bracket (5) R.H. bonnet bracket
(2). (3) Bonnet guide rod
3. Dziscor(;nect the tﬂosti)ti\;te cable (4) from the battery 3. Open the bonnet.
(2) and remove the battery. 4. Disconnect the headlight harness from the

headlights and bonnet.

5. Disconnect the bonnet guide rod (3) from the
bonnet.

6. Disconnect the L.H. and R.H. bonnet brackets (4),
(5) from the frame.

7. Remove the bonnet (6).

(2) Battery (4) Positive cable
(3) Negative cable

5.1.3 Removing bonnet

1. Remove the mower deck.
2. Remove the front link (1) and link brackets (2).

(6) Bonnet
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5.1.4 Disconnecting wiring harness and
ground cables
1. Disconnect the starter connector and cable (1), oil

pressure switch (2), alternator connector and cable
(3) and coolant temperature switch (4).

(1) Starter (4) Coolant temperature switch
(2) Oil pressure switch
(3) Alternator

2. Disconnect the stop solenoid (5) and glow plug wire

6).

(7) Ground cable (Starer to

frame)

(8) Ground cable (Harness to

frame)

(9) Ground cable (Battery to
L.H. engine support)

(When reassembling)

(10) Ground cable (Wire harness
to R.H. engine support)
(11) Nut

Tightening tor-
que

Engine mounting
nut

24t027 N-m
2.41t02.8 kgf-m
18 to 20 Ibf-ft

(5) Stop solenoid (6) Glow plug
3. Disconnect the ground cables (7), (8), and (9).

5.1.5 Disconnecting fuel hoses

1. Disconnect fuel return hose (1) and fuel supply
hose (2) from engine.
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5. Disassembling and assembling 3. ENGINE
2. Disconnect fuel filter (3) from engine.
(1) Propeller shaft assembly (3) Propeller spacer
(2) Bolt
(1) Fuel return hose (3) Fuel filter
(2) Fuel supply hose (When reassembling)
241027 N'm

5.1.6 Disconnecting accelerator wire

1. Disconnect accelerator wire (2) from speed control
lever (1).

Tightening tor- Propeller shaft as-

que sembly bolt 2.4 10 2.8 kgf'm

18 to 20 Ibf-ft

(1) Speed control lever (2) Accelerator wire

5.1.7 Disconnecting propeller shaft
assembly

1. Disconnect the propeller shaft assembly (1) from
the propeller spacer (3).

5.1.8 Separating engine

A WARNING

To avoid serious injury or death:

* The engine is heavy. Use a hoist or crane when
removing the engine.

1. Remove the engine mounting nuts (1) from both
sides of the engine.

Hl NOTE

e The rear engine mounting nuts secure
ground cables to the L.H. and R.H. engine
supports. If the rear engine mounting nuts
have already been removed from a previous
step, just remove the front engine mounting
nuts.

(1) Engine mounting nut
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2. Securely attach the lifting chain to the engine hooks (When reassembling)

(2), (3) and separate the engine assembly with the

radiator from the frame. Engine mounting 24027 N-m

2.4t02.8 kgf-m
18 to 20 Ibf- ft

nut

241027 N-m
2.4t0 2.8 kgf-m
18 to 20 Ibf-ft

Tightening tor- Cushion mounting
que nut

48t0 55 N-m
4910 5.7 kgf-m
36 to 41 Ibf-ft

Engine support
mounting screw

5.1.9 Draining coolant and removing outer
engine parts

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. Connect the engine stands (9) to the crankcase.

2. Open the radiator drain plug, and remove radiator
cap to completely drain the coolant.

3. After all coolant is drained, close the drain plug.

4. Loosen the inlet hose band and the radiator hose
bands, and remove the radiator (1) with the radiator
hoses (2) and the air cleaner (3).

5. Loosen the fan belt. Remove the alternator (6), the
starter motor (8), the fan and the fan belt.

(2) Front engine hook [A] BX2380 and BX1880
(3) Rear engine hook [B[ BX2680
(4) Engine support

3. Remove the L.H. and R.H. engine supports (4).
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5. Disassembling and assembling

3. ENGINE

6. Remove the heat proof cover (7), the muffler (5)
and the exhaust manifold.

Alternator

Heat proof cover
Starter motor
Engine stand

(1) Radiator

(2) Radiator hose
(3) Air cleaner
(4) Inlet hose

(5) Muffler

(When reassembling)

BX1880 (D722-E4)

_ 25L
Coolant with re- Capacity 2.6 U.S.gts
covery tank 2.2 Imp.qts

BX2380 (D902-E4)

_ 27L
Coolant with re- Capacity 29U.S.qts
covery tank 2.4 Imp.qts

BX2680 (D1005-E4)

_ 33L
Coolant with re- Capacity 3.5U.S.gts
covery tank 2.9 Imp.qts

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

5.2 Disassembling engine
5.2.1 Cylinder head and valve

5.2.1.1 Removing cylinder head cover

1. Disconnect the breather hose.
2. Remove the cylinder head cover nuts.
3. Remove the cylinder head cover (1).

(1) Cylinder head cover

(When reassembling)
* Check to see if the cylinder head cover gasket is
not damaged.

BX1880 and BX2380

9.81t0 11.2N-m

Tightening tor- 1.00 to 1.14 kgf-m

Cylinder head cov-

e erserew 7.24 10 8.31 Ibf - ft
BX2680
i i ; 7.0t080N'm
Tightening tor- | Gylinder head ¢0%- | .72 10,81 kgfm
d 5.2 t0 5.9 Ibf-ft

5.2.1.2 Removing injection pipes

(1) Pipe clamp (2) Injection pipe

1. Loosen the screws to the pipe clamp (1).
2. Remove the injection pipes (2).
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(When reassembling)

» Send compressed air into the pipes to blow out
dust. Then, reassemble the pipes in the reverse
order.

25t034 N'm
2.5t03.5kgf'm
18 to 25 Ibf-ft

Tightening tor- Injection pipe re-
que taining nut

5.2.1.3 Removing nozzle holder assembly
and glow plug

Tightening tor-
que

Overflow pipe re-
taining nut

20t0 24 N-m
2.0to 2.5 kgf-m
15 to 18 Ibf-ft

Nozzle holder as-
sembly

49t0 68 N'm
5.0t0 7.0 kgf'm
37 to 50 Ibf-ft

Glow plug

79t014 N'm
0.80 to 1.5 kgf-m
5.8 to 10 Ibf-ft

5.2.1.4 Removing nozzle heat seal

l IMPORTANT
* Use a plus (phillips head) screw driver (1) that
has a diameter which is bigger than the heat

seal hole.

Heat seal hole

Factory specifi-
cation

Approximately
6 mm
(174 in.)

(1) Overflow pipe
(2) Lead

(3) Glow plug
(4) Nozzle holder assembly

1. Remove the overflow pipe (1).
2. Remove the nozzle holder assemblies (4).
3. Remove the copper gasket (5) and heat seal (6).

(5) Copper gasket (6) Heat seal

4. Remove the lead (2) from the glow plugs (3).
5. Remove the glow plugs (3).
(When reassembling)

* Replace the copper gasket and heat seal with new
ones.

(1) Plus screw driver
(2) Injection nozzle

(3) Injection nozzle gasket
(4) Heat seal

1. Drive screw driver (1) lightly into the heat seal hole.
2. Turn screw driver three or four times each way.

3. While turning the screw driver, slowly pull the heat
seal (4) out together with the injection nozzle gasket

3).

4. If the heat seal drops, repeat the above procedure.

(When reassembling)
*+ Heat seal and injection nozzle gasket must be
changed when the injection nozzle is removed for
cleaning or for service.
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5. Disassembling and assembling 3. ENGINE

5.2.1.5 Removing rocker arm and push rod 5.2.1.6 Removing cylinder head and
cylinder head gasket

(1) Rocker arm assembly (2) Pushrod

1. Remove the rocker arm bracket screw [BX1880
(D722-E4) and BX2380 (D902-E4)] or the rocker
arm bracket nut [BX2680 (D1005-E4)].

2. Remove the rocker arm assembly (1).
3. Remove the push rods (2).

(When reassembling)

Il IMPORTANT
* After installing the rocker arm, be sure to adjust
the valve clearance.

*  When refitting the push rods (2) into the tappets (3),
make sure the push rod locates correctly into the —
tappet seat. (3) Pin pipe

(n) to (a):

To loosen

(a) to (n):
To tighten

1. Loosen the pipe clamps (1), and remove the water
return pipe (2).

(2) Push rod (3) Tappet

BX1880 and BX2380

) . 9.81t0 11.2N'm
Tlgehtenmg tor- (I;\’to;:é(g;varm brack- 1.00 to 1.15 kgf - m
R 7.24 10 8.31 Ibf -t
BX2680 (1) Clamp (2) Return pipe
) . 22t0 26 N'm . :
Tightening tor- | Rocker arm brack- | 5% ' kgf m 2. Remove the cylinder head screw in the order of (n)
que et screw 16 to 19 Ibf-ft to (a) and remove the cylinder head.
3. Remove the cylinder head gasket.
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(When reassembling)

Hl NOTE

Do not use O-ring on the pin pipe.

It is not necessary to retighten the cylinder
head screw and to readjust valve clearance
after engine warmed up.

Replace the cylinder head gasket with a new one.
When mounting the gasket, set it to the pin pipe
holes. Be careful not to mount it reversely.

The cylinder head should be free of scratches and
dust.

Install the cylinder head, using care not to damage
the gasket.

After applying engine oil to the thread of screws,
tighten them in several steps and specified
sequence (a) to (n).

BX1880 and BX2380

Tightening tor-

38t042N-m

Cylinder head 3.910 4.2 kgf m

que screw 28 to 30 Ibf-ft
BX2680
. . . 64to 68 N'm
Tll?:temng tor- ggler:’ser head 6.6 t0 6.9 kgf m
a 48 to 50 Ibf-ft

5.2.1.7 Removing tappets

Il IMPORTANT

1.

Do not change the combination of tappet and
tappet guide.

Remove the tappets (1) from the crankcase.

(1) Tappet

(When reassembling)

Visually check the contact between tappets and
cams for proper rotation. If problem is found,
replace tappets.

Before installing the tappets, apply engine oil thinly
around them.

5.2.1.8 Removing valves

Il IMPORTANT

Do not change the combination of valve and
valve guide.

(1)
()
@)
(4)

4.

(5) Valve spring
(6) Valve stem seal
(7) Valve

Valve spring replacer
Valve cap

Valve spring collet
Valve spring retainer

Remove the valve caps (2).

Remove the valve spring collet (3), pushing the
valve spring retainer (4) by valve spring replacer
(1)

Remove the valve spring retainer (4), valve spring
(5) and valve stem seal (6).

Remove the valve (7).

(When reassembling)

Wash the valve stem and valve guide hole, and
apply engine oil sufficiently.

After installing the valve spring collets, lightly tap
the stem to assure proper fit with a plastic hammer.

5.2.1.9 Removing thermostat assembly

(1)
)

(3) Thermostat cover gasket
(4) Thermostat assembly

Thermostat cover mounting
screw
Thermostat cover

Remove the thermostat cover mounting screws (1),
and remove the thermostat cover (2).
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3. ENGINE

2. Remove the thermostat assembly (4).

(When reassembling)

* Apply a liquid gasket (Three Bond 1215 or
equivalent) only at the thermostat cover side of the
gasket (3).

5.2.2 Gear case and timing gears

5.2.2.1 Removing oil pan and oil strainer

components. Wait then for about 30 minutes,
and pour oil in the crankcase.

Thickness
Liquid gasket Apply 5.0 mm

0.19in.

(1) Oil strainer (2) Oil pan

1. Remove the oil pan mounting screws.
2. Remove the oil pan (2).
3. Remove the oil strainer (1).

(When reassembling)

Il IMPORTANT

¢ Scrape off the old adhesive completely. Wipe
the sealing surface clean using waste cloth
soaked with gasoline. Now apply new adhesive
thick all over the contact surface. Apply the
adhesive also on the center of the flange as well
as on the inner wall of each screw hole.

» After cleaning the oil strainer, check to see that the
filter mesh in clean, and install it.

» Visually check the O-ring, apply engine oil, and
install it.

» Securely fit the O-ring to the oil strainer.

+ To avoid uneven tightening, tighten oil pan
mounting screws in diagonal order from the center.

5.2.2.2 Removing fan drive pulley

1. Secure the flywheel to keep it from turning.
2. Remove the fan drive pulley screw.

3. Draw out the fan drive pulley with a puller.
(When reassembling)

+ Install the pulley to crankshaft, aligning the mark (1)
on them (3-cylinder engine).

(1) Aligning mark

* Apply engine oil to the fan drive pulley retaining
screw. And tighten it.

BX1880 and BX2380

118 to 127 N'm
12.1t0 12.9 kgf-m
87.1 to 93.6 Ibf-ft

Tightening tor- Fan drive pulley
que screw

BX2680

236t0245N'm
24.1t0 24.9 kgf'm
174 to 180 Ibf- ft

Tightening tor- Fan drive pulley
que screw

Thickness
3.0t0 5.0 mm
(0.12t0 0.19in.)

New adhesive Apply

e Cut the nozzle of the "liquid gasket"” container
at its second notch. Apply "liquid gasket" about
5.0 mm (0.19 in.) thick. Within 20 minutes after
the application of fluid sealant, reassemble the
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5.2.2.3 Removing gear case

5.2.2.4 Removing speed control plate

(1) Gear case (e) Boltlength =68 mm (2.7 in.)
(a) Boltlength =45 mm (1.8in.) (f) Boltlength =70 mm (2.8 in.)
(b) Boltlength =50 mm (2.0in.) (g) Boltlength =85 mm (3.3 in.)
(c) Boltlength =55mm (2.2in.) (h) Nut

(d) Bolt length =65 mm (2.6 in.)

—~ o~ o~ —~

1. Remove the fuel feed pump.
2. Remove the gear case.
(When reassembling)

* Grease thinly to the oil seal, and install it, ensuring
the lip does not come off.

(1) Speed control plate (2) Governor spring

1. Remove the engine stop solenoid.
2. Remove the speed control plate (1).

(When reassembling)

* Apply a liquid gasket (Three Bond 1215 or
equivalent) to both sides of the solenoid cover
gasket and control plate gasket.

» Be careful not to drop the governor spring (2) into
the crankcase.

3-48 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



SERVICING
5. Disassembling and assembling

3. ENGINE

5.2.2.5 Removing injection pump

(1) Notch (4) Start spring
(2) Control rack pin (5) Thrustlever
(3) Injection pump (6) Governor spring

1.

Disconnect the start spring (4) on the thrust lever
(5) side.

Align the control rack pin (2) with the notch (1) on
the crankcase, and remove the injection pump (3).
Remove the injection pump shims.

In principle, the injection pump should not be
disassembled.

(When reassembling)

Hl NOTE

L]

Addition or reduction of shim delays or
advances the injection timing.

Shim (0.05 mm
(0.002 in.))

Delays or ad- Approximately
vances the in- 0.0087 rad
jection timing 0.50°

In disassembling and replacing, be sure to use
the same number or new gasket shims with the
same thickness.

When installing the injection pump, insert the
control rack pin (2) firmly into the groove (7) of the
thrust lever of fork lever.

(7) Groove
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5.2.2.6 Removing cam gear, idle gear 1, 2
and governor gear

(3) Cam gear

6. Remove the external circlip (10) from the governor
shaft (11).
7. Remove the governor gear (6) with governor shaft

(11).

Il NOTE
* To remove the governor shaft, follow the
procedures in 5, 6 above and never remove
fork lever and the max. torque limiter.

(When reassembling)

l IMPORTANT

« When replacing the ball bearing of governor
shaft, securely fit the ball bearing (9) to the
crankcase, apply an adhesive (Three Bond
1324B or equivalent) to the set screw (12), and
fasten the screw until its tapered part contacts
the circumferential end of the ball bearing.

* When installing the idle gear, be sure to align
the alignment marks (2) on each gears.

* Apply engine oil thinly to the fuel camshaft before
installation.

+ Make sure to assemble the external circlip of the
governor shaft.

+ Check the governor shaft for smooth rotation.

(1) Fuel cam gear (7) Fuel camshaft stopper
(2) Alignment mark (8) Fuel camshaft

(3) Cam gear (9) Ball bearing

(4) Idle gear 1 (10) External circlip

(5) Crank gear (11) Governor shaft

(6) Governor gear (12) Set screw

1. Remove the idle gear 1 (4).

2. Remove the fuel camshaft stopper (7).

3. Draw out the fuel cam gear (1) with fuel camshaft
(8).

4. Remove the camshaft stopper bolt.

5. Remove the cam gear (3) with camshaft.
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5.2.3 Piston and connecting rod

5.2.3.1 Removing connecting rod

1. Remove the connecting rod cap.

(When reassembling)
» Align the marks (a) with each other. (Face the
marks toward the injection pump.)

5.2.3.2 Removing pistons

1. Turn the flywheel and bring the piston to top dead
center.

2. Draw out the piston upward by lightly tapping it from
the bottom of the crankcase with the grip of a
hammer.

3. Draw out the other piston in the same method as
above.

(When reassembling)

Il 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 installing the piston into the cylinder,
place the gaps of all the piston rings as shown

in the figure.
(a) Mark
* Apply engine oil to the connecting rod screws and
lightly screw it in by hand, then tighten it to the
specified torque.
If the connecting rod screw won't be screwed in
smoothly, clean the threads.
If the connecting rod screw is still hard to screw in,
replace it.
BX1880 and BX2380
) . . 27t030N'm
Tightening tor- Connecting rod 2.810 3.0 kgf-m (A) Top ring gap (a) 0.79 rad (45°)
que screw 20 to 22 Ibf-ft (B) Second ring gap (b) 0.79 rad (45°)
(C) Oilring gap (c) 1.6rad (90°)
BX2680 (D) Piston pin hole
* Carefully insert the pistons using a piston ring
) . . 421046 N-m . .
Tightening tor- | Connecting rod 4310 4.6 kgf m compressor (1). Otherwise, their chrome-plated
que screw 31 to 33 Ibf-ft section may be scratched, causing trouble
inside the cylinder.
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M

Piston ring compressor

Before inserting the piston into the cylinder, apply
enough engine oil to the piston.

When inserting the piston into the cylinder, face the
mark on the connecting rod to the injection pump.

5.2.3.3 Removing piston ring and
connecting rod

(12) Manufacturer's mark

* When installing the oil ring onto the piston, place
the expander joint (10) on the opposite side of the

oil ring gap (11).

M
(2
©)
4)

Top ring (5) Piston
Second ring (6) Connecting rod
Oil ring (7) Piston pin

Piston pin circlip

Remove the piston rings using a piston ring tool.

Remove the piston pin (7), and separate the
connecting rod (6) from the piston (5).

(When reassembling)

Hl NOTE

Mark the same number on the connecting rod
and the piston so as not to change the
combination.

Install the rings so that the manufacturer's mark
(12) near the gap faces the top of the piston.

(10) Expander joint

(11) Oil ring gap

* Apply engine oil to the piston pin.
* When installing the connecting rod to the piston,
immerse the piston in oil and insert the piston pin to

the piston.

Temperature of oil

Factory specifi-
cation

For 10 to 15 minutes
80°C (176 T)

* When installing the connecting rod to the piston,
align the mark (8) on the connecting rod to the fan-
shaped concave (9).
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* Apply engine oil to the threads and the undercut
surface of the flywheel screw and fit the screw.

Tightening tor- 54 t0 58 N-m
ue Flywheel screw 5.5 10 6.0 kgf-m
) 40 to 43 Ibf -t

5.2.4.2 Removing bearing case cover

(8) Mark (9) Fan-shaped concave

5.2.4 Flywheel and crankshaft
5.2.4.1 Removing flywheel

1. Secure the flywheel to keep it from turning, using a
flywheel stopper.

2. Remove all flywheel screws (1) and then remove
the flywheel (2).

(1) Bearing case cover mount-  (4) Bearing case cover gasket

(1) Flywheel screw (2) Flywheel ing screw (Inside) (5) Oil seal
(2) Bearing case cover mount-  (6) Bearing case cover
(When reassembling) ing screw (Outside) (a) Top mark [UP]
« Align the [1TC] mark (a) on the outer surface of the (3) Bearing case gasket

flywheel horizontally with the alignment mark (b) on

the rear end plate. Now fit the flywheel in position. 1. Remove the bearing case cover mounting screws.

2. Remove the bearing case cover (6).

(When reassembling)
» Fit the bearing case gasket (3) and the bearing
case cover gasket (4) with correct directions.

(@) [1TC] mark (b) Alignment mark

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 3-53
KiSC issued 03, 2019 A



3. ENGINE

SERVICING
5. Disassembling and assembling

* Install the crankshaft assembly, aligning the screw
hole of main bearing case with the screw hole of
crankcase.

* Clean the oil passage of the crankshaft with
compressed air.

BX1880 and BX2380

27t0 30 N'm
2.81t0 3.0 kgf-m
20 to 22 Ibf-ft

Tightening tor- Main bearing case
que screw 2

BX2680

(3) Bearing case gasket
(4) Bearing case cover gasket

(b) Upside

* |Install the bearing case cover (6) to position the
casting mark [UP] on it upward.

* Apply engine oil to the oil seal (5) lip and be careful
that it is not rolled when installing.

+ Tighten the bearing case cover mounting screws
with even force on the diagonal line.

49t0 53 N'm

Tightening tor- Main bearing case 5.0 to 5.4 kgf m

que screw 2

37 to 39 Ibf-ft

5.2.4.4 Removing main bearing case
assembly

9.81t0 11.2N-m
1.00 to 1.15 kgf-m
7.24 to 8.31 Ibf-ft

Tightening tor- Bearing case cov-
que er mounting screw

5.2.4.3 Removing crankshaft assembly

Il IMPORTANT

¢ Be careful to protect crankshaft bearing 1 from
scratches, caused by the crank gear, etc. (Wrap
the gear in vinyl tape, etc.)

(1) Main bearing case screw 2

1. Remove the main bearing case screw 2 (1).
2. Pull out the crankshaft assembly.

(When reassembling)
* Clean the oil passage of the crankshaft with
compressed air.
* Apply oil to the main bearing case screw 2 (1).

(1) Main bearing case assembly (2) Main bearing case screw 1
(3) Thrust bearing

1. Remove the two main bearing case screws 1 (2) of
each main bearing cases.

2. Remove the main bearing case from crankshaft.

(When reassembling)

(1) Main bearing case assembly (a) Alignment number
(b) Marking ([A], [B], [C])
(2) Main bearing case screw 1

» Clean the oil passage in the main bearing cases.
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* Apply clean engine oil on the bearings.

* Install the main bearing case assemblies in the
original positions.
Since diameters of main bearing cases vary, install
them in order of markings (b) ([A], [B], [C]) from
the gear case side.

* Match the alignment numbers (a) on the main
bearing case assembly 1.

*  When installing the main bearing case 1 and 2, face
the mark [FLYWHEEL] to the flywheel.

* |Install the thrust bearing (3) with its oil groove
facing outward.

* Make sure that the main bearing case moves
smoothly after tightening the main bearing case
screw 1 to the specified torque.

BX1880 and BX2380

Tightening tor- | Main bearing case 1??01155'\‘& ‘m
que screw 1 9.6 to 11 Ibf-ft
BX2680
. . ) ) 30t0 34 N-m
T:?:tenlng tor- g/lcar\;rlvb?arlng case | 344534 kgf-m
q 23 to 25 Ibf-ft

6. Servicing
6.1 Cylinder head and valve
6.1.1 Checking top clearance

(2) Crushed plastigauge (3) Scale

1. Remove the cylinder head.

2. With the piston at T.D.C., use grease to affix three
or four plastigauges (1) of a diameter 1.5 mm
(0.059 in.) x 5.0 to 7.0 mm (0.20 to 0.27 in.) long to
the crown of the piston; keep the gauges away from
the intake valve and combustion chamber fittings.

(1) Plastigauge

3. Take the piston to an intermediate position, install
the cylinder head and tighten the head bolts to the
specified torque.

BX1880 and BX2380

38t042N-m
3.9t04.2 kgf'm
28 to 30 Ibf-ft

Tightening tor- | Cylinder head
que screw

BX2680

64 to 68 N-m
6.6 t0 6.9 kgf-m
48 to 50 Ibf- ft

Tightening tor- Cylinder head
que screw

4. Turn the crankshaft so the piston goes through
T.D.C.

5. Remove the cylinder head and compare the width
of the crushed plastigauges (2) with the scale.

6. If they are out of specification, check the oil
clearance of the crank pin, journals and piston pins.

BX1880 and BX2380

Factory specifi- | 0.55t0 0.70 mm

Top clearance cation 0.022 t0 0.028 in.

Bl NoTE
¢ Top clearance = Width of the crushed plastigauge (2).

BX2680

Factory specifi- | 0.55t0 0.75 mm

Top clearance cation 0.022 t0 0.030 in.

B NoTE
* Top clearance = Width of the crushed plastigauge (2).

6.1.2 Checking cylinder head surface
flatness

Il IMPORTANT
e Do not place the straightedge on the
combustion chamber.
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e Be sure to check the valve recessing after 6.1.3 Checking cylinder head flaw
correcting.

1. Clean the cylinder head surface.

2. Place a straightedge on the cylinder head's four
sides and two diagonal as shown in the figure.

(1) Red permeative liquid (3) White developer
(2) Detergent

1. Prepare an air spray red check.

2. Clean the surface of the cylinder head with

3. Measure the clearance with a thickness gauge. detergent (2).

3. Spray the cylinder head surface with the red
permeative liquid (1). Leave it five to ten minutes
after spraying.

4. Wash away the red permeative liquid on the
cylinder head surface with the detergent (2).

5. Spray the cylinder head surface with white
developer (3).

6. If flawed, it can be identified as red marks.

4. If the measurement exceeds the allowable limit,
correct it with a surface grinder.

Cylinder head sur- - 0.05 mm
face flatness Allowable limit 0.002 in.
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6.1.4 Checking valve recessing

(1) Cylinder head surface

(A) Recessing

(B) Protrusion

1. Clean the cylinder head surface, valve face and

valve seat.

2. Insert the valve into the valve guide.

w

Measure the valve recessing with a depth gauge.

4. If the measurement exceeds the allowable limit,
replace the valve.

BX1880 and BX2380

Valve recessing

Factory specifi-
cation

0.10 (protrusion) to 0.10
(recessing) mm

0.0039 (protrusion) to
0.0039 (recessing) in.

Allowable limit

0.30 (recessing) mm
0.012 (recessing) in.

BX2680

Valve recessing

Factory specifi-
cation

0.050 (protrusion) to 0.25
(recessing) mm

0.0020 (protrusion) to
0.0098 (recessing) in.

Allowable limit

0.40 (recessing) mm
0.016 (recessing) in.

5. If it still exceeds the allowable limit after replacing
the valve, replace the cylinder head.

6.1.5 Checking clearance between valve
stem and valve guide

1. Remove carbon from the valve guide section.
2. Measure the valve stem O.D. with an outside

micrometer.

BX1880 and BX2380

Factory specifi- | 5.968 to 5.980 mm
Valve stem O.D. cation 0.2350 to 0.2354 in.
BX2680
Factory specifi- | 6.960 to 6.975 mm
Valve stem O.D. cation 0.2740 to 0.2746 in.

3. Measure the valve guide |.D. with a small hole
gauge, and calculate the clearance.

BX1880 and BX2380

. Factory specifi- | 6.010 to 6.025 mm
Valve guide 1D | oion 0.2366 to 0.2372 in.
BX2680
. Factory specifi- | 7.010 to 7.025 mm
Valve guide 1.D. cation 0.2760 to 0.2766 in.
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4. If the clearance exceeds the allowable limit, replace
the valves. If it still exceeds the allowable limit,

replace the valve guide.
BX1880 and BX2380

BX1880 and BX2380

Valve guide I.D.
(Intake and ex-
haust)

Factory specifi-
cation

6.010 to 6.025 mm
0.2366 to 0.2372 in.

Clearance be-
tween valve stem
and valve guide

Factory specifi-
cation

0.030 to 0.057 mm
0.0012 to 0.0022 in.

BX2680

Allowable limit

0.10 mm
0.0039 in.

Valve guide I.D.
(Intake and ex-

BX2680

haust)

Factory specifi-
cation

7.010 to 7.025 mm
0.2760 to 0.2766 in.

Clearance be-
tween valve stem
and valve guide

Factory specifi-
cation

0.035 to 0.065 mm
0.0014 to 0.0026 in.

Allowable limit

0.10 mm
0.0039 in.

— RELATED PAGE

1. Special tools for engine on page 2-55

6.1.6 Replacing valve guide

Il IMPORTANT
* Do not hit the valve guide with a hammer during
replacement.

(A) When removing (B) When installing

(When removing)
1. Press out the used valve guide using a valve guide
replacing tool. (See "Special tools".)

(When installing)

1. Clean a new valve guide and valve guide bore, and
apply engine oil to them.

2. Press in a new valve guide using a valve guide
replacing tool.

3. Ream precisely the I.D. of the valve guide to the
specified dimension.

6.1.7 Checking valve seating

1. Coat the valve face lightly with prussian blue and
put the valve on its seat to check the contact.

(1) Correct
(2) Incorrect

(3) Incorrect

2. If the valve does not seat all the way around the
valve seat or the valve contact is less than 70%,
correct the valve seating as follows.

3. If the valve contact does not comply with the
reference value, replace the valve or correct the
contact of valve seating.

Factory specifi- | 2.12 mm

Valve seat width cation 0.835 in.
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6.1.8 Correcting valve

Hl NOTE

Before correcting the valve and seat, check the
valve stem and the I.D. of valve guide section,
and repair them if necessary.

. Correct the valve with a valve refacer.

BX1880 and BX2380

Valve face angle Eactow specifica- 0.709 rad
tion 45
BX2680

IN. (1560" rad
Valve face an- | Factory speci-
gle fication

EX. 0.709 rad

45

6.1.9 Correcting valve seat

Hl NOTE

Before correcting the valve and seat, check the
valve stem and the I.D. of valve guide section,
and repair them if necessary.

M
)
(A)
(B)
(€)
(a)

(b) 0.79rad (45°) or 1.0 rad
(60°)

0.52 rad (30°) or 0.26 rad
(15°)

Valve seat width
Identical dimensions
Check contact (c)
Correct seat width

Check contact

0.26 rad (15°) or 0.52 rad

(30°)

Slightly correct the seat surface with a 1.0 rad (60°)
(intake valve) or 0.79 rad (45°) (exhaust valve)

valve seat cutter.

BX1880 and BX2380

Valve seat angle Fac_:tory specifi- 0.709 rad
cation 45
BX2680
1.0 rad
IN. 60°
Valve seat an- | Factory speci-
gle fication
EX. 0.709 rad
45
2. Resurface the seat surface with a 0.52 rad (30°)

valve seat cutter to intake valve seat and with a
0.26 rad (15°) valve seat cutter to exhaust valve
seat so that the width is close to specified valve
seat width (2.12 mm, 0.0835 in.).

After resurfacing the seat, inspect for even valve
seating, apply a thin film of compound between the
valve face and valve seat, and fit them with valve
lapping tool.

Check the valve seating with prussian blue.

The valve seating surface should show good
contact all the way around.

Hl NOTE

After correcting the valve seat, be sure to check
the valve recessing.
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6.1.10 Lapping valve

Il IMPORTANT

¢ When valve lapping is performed, be sure to

check the valve recessing and adjust the valve
clearance after assembling the valve.

BX1880 and BX2380

Factory specifi- | 31.3 to 31.8 mm
cation 1.24t01.25in.
Free length (B)

28.4 mm

Allowable limit 112in.

BX2680
Factory specifi- | 37.0 to 37.5 mm
cation 1.46 to 1.47 in.
Free length (B)
36.5 mm

Allowable limit 144 in.

. Apply compound evenly to the valve lapping

surface.

Insert the valve into the valve guide. Lap the valve
onto its seat with a valve flapper or screwdriver.
After lapping the valve, wash the compound away
and apply oil, then repeat valve lapping with oil.
Apply prussian blue to the contact surface to check
the seated rate. If it is less than 70%, repeat valve
lapping again.

6.1.11 Checking free length and tilt of valve
spring

2. Put the valve spring on a surface plate, place a
square on the side of the valve spring.

3. Check to see if the entire side is in contact with the
square. Rotate the valve spring and measure the
maximum tilt (A). If the measurement exceeds the
allowable limit, replace it.

BX1880 and BX2380

) . 1.2 mm
Tilt (A) Allowable limit 0.047 in.
BX2680
) - 1.0 mm
Tilt (A) Allowable limit 0.039 in.

(A) Tilt (B) Free length

1.

Measure the free length (B) of valve spring with
vernier calipers. If the measurement is less than the
allowable limit, replace it.

4. Check the entire surface of the valve spring for
scratches. If there is any problem, replace it.

6.1.12 Checking valve spring setting load

1. Place the valve spring on a tester and compress it
to the same length it is actually compressed in the
engine.

2. Read the compression load on the gauge.
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3. If the measurement is less than the allowable limit, BX2680

replace it.

Rocker arm |.D Factory specifi- | 12.000 to 12.018 mm
BX1880 and BX2380 e cation 0.47244 to 0.47314 in.
. 65 N/27.0 mm i imi
Factory specifi- | ¢4 05 0 3. If the oil clearance exceeds the allowable I|m|t_,
cation 15 Ibf / 1.06 in replace the rocker arm and measure the oil
tS,ett'Ing '?:d / Set- - clearance again. If it still exceeds the allowable
ng len .
ingleng 55 N /27.0 mm limit, replace also the rocker arm shaft.
Allowable limit 5.6 kgf / 27.0 mm
12 Ibf/ 1.06 in. BX1880 and BX2380
: Factory specifi- | 0.016 to 0.045 mm
Oil clearance be-
BX2680 ' cation 0.00063 to 0.0017 in.

Setting load / Set-

Factory specifi-
cation

117.4 N/31.0 mm
11.97 kgf / 31.0 mm
26.39 Ibf / 1.22 in.

ting length

Allowable limit

100.0 N/ 31.0 mm
10.20 kgf / 31.0 mm
22.48 Ibf/ 1.22 in.

tween rocker arm
and rocker arm
shaft

Allowable limit

0.15 mm
0.0059 in.

BX2680

6.1.13 Checking oil clearance between
rocker arm and rocker arm shaft

Qil clearance be-
tween rocker arm
and rocker arm
shaft

Factory specifi-
cation

0.016 to 0.045 mm
0.00063 to 0.0017 in.

Allowable limit

0.10 mm
0.0039 in.

1. Measure the rocker arm shaft O.D. with an outside

micrometer.

BX1880 and BX2380

Rocker arm shaft Factory specifi- | 10.473 to 10.484 mm

0.D. cation 0.41233 to 0.41275 in.
BX2680

Rocker arm shaft Factory specifi- | 11.973 to 11.984 mm

0.D. cation 0.47138 t0 0.47181 in.
2. Measure the rocker arm I.D. with an inside

micrometer, and then calculate the oil clearance.
BX1880 and BX2380

Rocker arm I.D.

Factory specifi-
cation

10.500 to 10.518 mm
0.41339 to 0.41409 in.

6.1.14 Checking push rod alignment

1. Place the push rod on V blocks.
2. Measure the push rod alignment.

3. If the measurement exceeds the allowable limit,

replace the push rod.

Push rod align-
ment

Allowable limit

0.25 mm
0.0098 in.
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6.1.15 Checking oil clearance between
tappet and tappet guide bore

6.2 Timing gears, camshaft and
governor gear

6.2.1 Checking timing gear backlash

1. Measure the tappet O.D. with an outside
micrometer.

BX1880 and BX2380

Factory specifi- | 17.966 to 17.984 mm
Tappet O.D. cation 0.70733 to 0.70803 in.
BX2680
Factory specifi- | 19.959 to 19.980 mm
Tappet O.D. cation 0.78579 to 0.78661 in.

2. Measure the I.D. of the tappet guide bore with a
cylinder gauge, and calculate the oil clearance.

BX1880 and BX2380

Tappet guide bore Factory specifi- | 18.000 to 18.018 mm

[A] D902 [B] D1005-E4

I.D. cation 0.70867 to 0.70937 in. 1. Set a dial indicator (lever type) with its tip on the
gear tooth.
BX2680 2. Move the gear to measure the backlash, holding its
Tappet guide bore | Factory specifi- | 20.000 to 20.021 mm mating gear.
I.D. cation 0.78740 to 0.78822 in.
3. If the oil clearance exceeds the allowable limit or
the tappet is damaged, replace the tappet.
BX1880 and BX2380
Factory specifi- | 0.016 to 0.052 mm
QOil clearance be- cation 0.00063 to 0.0020 in.
tween tappet and
tappet guide bore - 0.10 mm
Allowable limit 0.0039 in.
BX2680
Factory specifi- | 0.020 to 0.062 mm
QOil clearance be- cation 0.00079 to 0.0024 in.
tween tappet and
tappet guide bore o 0.07 mm
Allowable limit 0.003 in.
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3. If the backlash exceeds the allowable limit, check

the oil clearance of the shafts and the gear.
BX1880 and BX2380

Backlash between
idle gear and
crank gear

Factory specifi-
cation

0.0430 to 0.124 mm

0.00170 to 0.00488 in.

2. Measure the side clearance by moving the idle gear
to the front and rear.
3. If the measurement exceeds the allowable limit,
replace the idle gear collar.

Allowable limit

0.15 mm
0.0059 in.

Backlash between
idle gear and cam
gear

Factory specifi-
cation

0.0470 to 0.123 mm

0.00185 to 0.00484 in.

Idle gear 1 side
clearance

Factory specifi-
cation

0.20 to 0.51 mm
0.0079 to 0.020 in.

Allowable limit

0.80 mm
0.031 in.

Allowable limit

0.15 mm
0.0059 in.

Backlash between
idle gear and injec-
tion pump gear

Factory specifi-
cation

0.0460 to 0.124 mm

0.00182 to 0.00488 in.

Allowable limit

0.15 mm
0.0059 in.

Backlash between
oil pump drive
gear and crank
gear

Factory specifi-
cation

0.0410 t0 0.123 mm

0.00162 to 0.00484 in.

Allowable limit

0.15 mm
0.0059 in.

BX2680

Backlash between
idle gear 1 and
crank gear

Factory specifi-
cation

0.0320 to 0.115 mm

0.00126 to 0.00452 in.

Allowable limit

0.15 mm
0.0059 in.

Backlash between
idle gear 1 and
cam gear

Factory specifi-
cation

0.0360 to 0.114 mm

0.00142 to 0.00448 in.

Allowable limit

0.15 mm
0.0059 in.

Backlash between
idle gear 1 and in-
jection pump gear

Factory specifi-
cation

0.0340t0 0.116 mm

0.00134 to 0.00456 in.

Allowable limit

0.15 mm
0.0059 in.

4. If the oil clearance is proper, replace the gear.

6.2.2 Checking idle gear 1 side clearance

1. Set a dial indicator with its tip on the idle gear.

6.2.3 Checking camshaft side clearance

1. Set a dial indicator with its tip on the camshaft.

2. Measure the side clearance by moving the cam
gear to the front to rear.

3. If the measurement exceeds the allowable limit,

replace the camshaft stopper.

BX1880 and BX2380

Factory specifi- | 0.15t0 0.31 mm
Camshaft side cation 0.0059 to 0.012 in.
clearance
L 0.50 mm
Allowable limit 0.020 in.
BX2680

Camshaft side
clearance

Factory specifi-
cation

0.070 to 0.22 mm
0.0028 to 0.0086 in.

Allowable limit

0.30 mm
0.012in.
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6.2.4 Checking camshaft alignment

Support the camshaft with V blocks on the surface
plate at both end journals.

Set a dial indicator with its tip on the intermediate
journal.

Measure the camshaft alignment.

If the measurement exceeds the allowable limit,
replace the camshaft.

0.01 mm

Camshaft align-
ment

Allowable limit

0.0004 in.

6.2.5 Checking cam height

6. Servicing
BX2680
Factory specifi- | 28.80 mm
Cam height of in- | €ation 1.134 in.
take
. 28.75 mm
Allowable limit 1132 in.
Factory specifi- | 29.00 mm
Cam height of ex- | Cation 1.1421in.
haust
L 28.95 mm
Allowable limit 1.140in.

6.2.6 Checking oil clearance of camshaft

journal

1. Measure the camshaft journal O.D. with an outside

micrometer.

BX1880 and BX2380

Camshaft journal Factory specifi- | 32.934 to 32.950 mm

O.D. cation 1.2967 to 1.2972 in.
BX2680

Camshaft journal Factory specifi- | 35.934 to 35.950 mm

O.D. cation 1.4148 t0 1.4153 in.

Measure the height of the cam at its highest point
with an outside micrometer.

If the measurement is less than the allowable limit,
replace the camshaft.

BX1880 and BX2380

Factory specifi- | 26.88 mm
Cam height of in- cation 1.058 in.
take and exhaust
- 26.83 mm
Allowable limit 1.056 in.
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2. Measure the cylinder block bore I.D. for camshaft
with a cylinder gauge, and calculate the oil

clearance.

6.2.7 Checking oil clearance between idle
gear 1 shaft and idle gear bushing

BX1880 and BX2380

Camshaft bearing

1. Measure the idle gear shaft O.D. with an outside

micrometer.

BX1880 and BX2380

) Factory specifi- | 33.000 to 33.025 mm
LoDr'e(%“;]der block | ation 1.2993 to 1.3001 in.
BX2680
Fg”}sch?ﬁg:fg'lgik Factory specifi- | 36.000 to 36.025 mm
- (LY cation 1.4174 to 1.4183 in.

bore 1.D.)

3. If the oil clearance exceeds the allowable limit,

replace the camshaft.
BX1880 and BX2380

Idle gear shaft 1 Factory specifi- | 19.967 to 19.980 mm

O.D. cation 0.78611 to 0.78661 in.
BX2680

Idle gear shaft 1 Factory specifi- | 25.967 to 25.980 mm

O.D. cation 1.0224 to 1.0228 in.

2. Measure the idle gear bushing I.D. with an inside
micrometer, and calculate the oil clearance.

BX1880 and BX2380

Factory specifi- | 0.050 to 0.091 mm
Oil clearance of cation 0.0020 to 0.0035 in.
camshaft journal 0.15 mm
Allowable limit 0.0059 in.
BX2680

Oil clearance of
camshaft journal

Factory specifi-
cation

0.050 to 0.091 mm
0.0020 to 0.0035 in.

Allowable limit

0.15 mm
0.0059 in.

Idle gear bushing Factory specifi- | 20.000 to 20.051 mm

11.D. cation 0.78741 to 0.78940 in.
BX2680

Idle gear bushing Factory specifi- | 26.000 to 26.021 mm

11.D. cation 1.0237 to 1.0244 in.

3. If the oil clearance exceeds the allowable limit,
replace the bushing. If it still exceeds the allowable
limit, replace the idle gear shaft.

BX1880 and BX2380

Oil clearance be-
tween idle gear
shaft 1 and idle
gear bushing

Factory specifi-
cation

0.020 to 0.084 mm
0.00079 to 0.0033 in.

Allowable limit

0.10 mm
0.0039 in.

BX2680

Oil clearance be-
tween idle gear
shaft 1 and idle
gear bushing

Factory specifi-
cation

0.020 to 0.054 mm
0.00079 to 0.0021 in.

Allowable limit

0.10 mm
0.0039 in.
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6.2.8 Replacing idle gear bushing

(A) When removing (B) When installing

(When removing)
1. Press out the used idle gear bushing using an idle
gear bushing replacing tool.

(When installing)

1. Clean a new idle gear bushing and idle gear bore,
and apply engine oil to them.

2. Press in a new bushing using an idle gear bushing
replacing tool, until it is flush with the end of the idle
gear.

6.3 Piston and connecting rod
6.3.1 Checking piston pin bore I.D.

1. Measure the piston pin bore 1.D. in both the
horizontal and vertical directions with a cylinder
gauge.

6. Servicing
BX2680
Factory specifi- | 22.000 to 22.013 mm
Piston pin bore cation 0.86615 to 0.86665 in.
.D. 22.03 mm

Allowable limit 0.8673 in.

6.3.2 Checking oil clearance between
piston pin and small end bushing

1. Measure the piston pin O.D. where it contacts the
bushing with an outside micrometer.

BX1880 and BX2380

. . Factory specifi- | 20.002 to 20.011 mm
Piston pin O.D. cation 0.78748 to 0.78783 in.
BX2680
. . Factory specifi- | 22.002 to 22.011 mm
Piston pin O.D. cation 0.86622 to 0.86657 in.

2. Measure the small end bushing I.D. with an inside
micrometer, and calculate the oil clearance.

BX1880 and BX2380

Small end bushing | Factory specifi- | 20.025 to 20.040 mm
1.D. cation 0.78839 to 0.78897 in.

BX2680

Small end bushing | Factory specifi- | 22.025 to 22.040 mm
I.D. cation 0.86713 to 0.86771 in.

2. If the measurement exceeds the allowable limit,
replace the piston.

BX1880 and BX2380

Factory specifi- | 20.000 to 20.013 mm
Piston pin bore cation 0.78740 to 0.78791 in.
1.D.
L 20.05 mm
Allowable limit 0.7894 in.
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3. If the oil clearance exceeds the allowable limit,
replace the bushing. If it still exceeds the allowable
limit, replace the piston pin.

BX1880 and BX2380

Oil clearance be- | Factory specifi- | 0.015 to 0.075 mm
tween piston pin cation 0.00059 to 0.0029 in.
and small end
) . 0.15 mm
bushing Allowable limit 0.0059 in.
BX2680

Qil clearance be-
tween piston pin
and small end
bushing

Factory specifi-
cation

0.014 to 0.038 mm
0.00056 to 0.0014 in.

Allowable limit

0.15 mm
0.0059 in.

6.3.3 Replacing small end bushing

(A)

(B)

3EEAEAC1P056A
(1) Seam (B) When installing
(2) Oil hole (@) 0.79rad (45°)

(A) When removing

BX1880 and BX2380

Oil clearance be-
tween piston pin

Factory specifi-
cation

0.015 to 0.075 mm
0.00059 to 0.0029 in.

and small end

bushing (Spare . 0.15 mm
parts) Allowable limit 0.0059 in.
BX2680

Oil clearance be-
tween piston pin

Factory specifi-
cation

0.015 to 0.038 mm
0.00056 to 0.0014 in.

and small end
bushing (Spare
parts)

Allowable limit

0.15 mm
0.0059 in.

BX1880 and BX2380

Small end bushing | Factory specifi- | 20.026 to 20.077 mm

I.D. (Spare parts) cation 0.78843 to 0.79043 n.
BX2680

Small end bushing | Factory specifi- | 22.025 to 22.040 mm

I.D. (Spare parts) cation 0.86713 to 0.86771 in.

(When removing)

1. Press out the used bushing using a small end
bushing replacing tool. (See "Special tools".)

(When installing)

1. Clean a new small end bushing and bore, and
apply engine oil to them.
2. Using a small end bushing replacing tool, press in a
new bushing (service parts) be careful to see that
the connecting rod oil hole matches the bushing

hole.

6.3.4 Checking connecting rod alignment

Hl NOTE

¢ Since the I.D. of the connecting rod small end

bushing

bushing for wear beforehand.

is the basis of this check, check

1. Install the piston pin into the connecting rod.
2. Install the connecting rod on the connecting rod

alignment tool.
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3. Put a gauge over the piston pin, and move it BX2380
against the face plate. 0.20 to
4. If the gauge does not fit squarely against the face Factory speci- | 0.35 mm
plate, measure the space between the pin of the oot fication 0.0079 to
gauge and the face plate. op ring 0.013 in.
5. If the measuremer?t exceeds the allowable limit, Allowable limit g.gigmzm
replace the connecting rod. : in.
. 0.35to
Cf)nnedmg rod Allowable limit 0.05 mm Factory speci- | 0.50 mm
alignment 0.002 in. Piston ri fication 0.014 to
iston ring Second ring 0.019in
gap : :
Allowable limit | 125 MM
6.3.5 Checking piston ring gap 0.0492in.
1. Insert the piston ring into the lower part of the | 02010
. . . Factory speci- | 0.35 mm
cylinder (the least worn out part) with a piston. fication 0.0079 to
2. Measure the ring gap with a thickness gauge. Qil ring 0.013 in.
... | 1.25 mm
Allowable limit 0.0492 in.
BX2680
0.30 to
Factory speci- | 0.45 mm
fication 0.012to
Top ring 0.017 in.
.| 1.25mm
Allowable limit 0.0492 in.
0.30 to
Factory speci- | 0.45 mm
Piston ring ) fication 0.012 Fo
gap Second ring 0.017 in.
3. If the measurement exceeds the allowable limit, 125 mm
replace the piston ring. Allowable limit | 3105
BX1880 0.25to0
Factory speci- | 0.40 mm
| 01510 fication 0.0099 to
Factory speci- | 0.30 mm Oil ring 0.015in.
fication 0.0059 to
Top ring 0.011 in. .| 1.25mm
e Allowable limit 0.0492 in.
. . mm
Allowable limit 0.0472 in.
0.30 to . .
Factory speci- | 0.45 mm 6.3.6 Checking clearance between piston
: : fication 0.012 to i i i
g;s;on ring Second ring 0.017 in. ring and piston ring groove
1.25 mm 1. Clean the rings and the ring grooves, and install
Allowable limit | 100 each ring in its groove.
0.15to
Factory speci- | 0.30 mm
fication 0.0059 to
Oil ring 0.011 in.
... | 1.20 mm
Allowable limit 0.0472 in.
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2. Measure the clearance between the ring and the
groove with a feeler gauge or depth gauge.

3. If the clearance exceeds the allowable limit, replace

the piston ring.
BX1880 and BX2380

6.4 Crankshaft

6.4.1 Checking crankshaft side clearance

0.0900 to
Factory speci- | 0.120 mm
fication 0.00355 to
Second ring 0.00472 in.
Clearance be- ... | 0.15mm
tween piston Allowable limit 0.0059 in.
ring and pis-
ton ring 0.040 to
groove Factory speci- | 0.080 mm
fication 0.0016 to
Oil ring 0.0031 in.
.. | 0.15 mm
Allowable limit 0.0059 in.
BX2680
0.0850 to
Factory speci- | 0.112 mm
fication 0.00335 to
Second ring 0.00440 in.
Clearance be- ... | 0.2mm
tween piston Allowable limit 0.008 in.
ring and pis-
ton ring 0.020 to
groove Factory speci- | 0.060 mm
fication 0.00079 to
Oil ring 0.0023 in.
.. | 0.15 mm
Allowable limit 0.0059 in.

4. If the clearance still exceeds the allowable limit with
new ring, replace the piston.

1. Set a dial indicator with its tip on the end of the
crankshaft.

2. Measure the side clearance by moving the
crankshaft to the front and rear.

3. If the measurement exceeds the allowable limit,
replace the thrust bearings.

Factory specifi- | 0.15t0 0.31 mm
Crankshaft side cation 0.0059 to 0.012 in.
clearance
. 0.50 mm
Allowable limit 0.020 in.
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4. If the same size bearing is useless because of the
crankshaft journal wear, replace it with an oversize
one referring to the table and figure.

(Reference)

Oversize dimensions of crankshaft journal

(BX2680)
Oversize 0.20 mm 0.40 mm
0.0079 in. 0.016 in.
Dimension A 51.50 to 51.70 mm 51.60 to 51.80 mm
2.028 to 2.035 in. 2.032t0 2.039in.
Dimension B 28.20 to 28.25 mm 28.40 to 28.45 mm
1.111to 1.112in. 1.119 t0 1.120 in.
2.3 to 2.7 mm radi- 2.3 t0 2.7 mm radi-
Dimension C us us
0.091t00.10in.ra- | 0.091to 0.10 in. ra-
dius dius
The crankshaft journal must be fine-finished to higher than Rmax.
=0.8S

Oversize thrust bearing (BX1880 and BX2380)

Oversize Bearing Code num- Marking
ber
Thrustbear- | 45,64 23950 020 0S
0.20 mm ing 102
0.0079 in.
Thrustbear- | 45564 23970 020 0S
ing 2 02
Thrustbear- | 45564 23960 040 0S
0.40 mm ing 104
0.016 in.
Thrustbear- | 45564 23980 040 0S
ing 2 04

Oversize dimensions of crankshaft journal (BX1880
and BX2380)

6.4.2 Checking crankshaft alignment

1. Support the crankshaft with V blocks on the surface

0.20 0.40 plate at both end journals.
. . mm . mm . . . . . . . .
Oversize 0.0079 in. 0.016 in. 2. Set a dial indicator with its tip on the intermediate
46.10 to 46.30 46.30 to 46.50 journal.
. . . (0] . mm . (0] . mm .
Dimension A 1.8151t0 1.822 in. 1.823 to 1.830 in. 3. Measure the crankshaft allgnment.
N 23.40 10 23.45 mm | 23.80 to 23.85 mm 4. If the measurement exceeds the allowable limit,
imensi 0.9213t0 0.9232 in. | 0.9370 to 0.9389 in. replace the crankshatft.
1.8 to 2.2 mm radi- 1.8 to 2.2 mm radi- Crankshaft align- - 0.02 mm
Allowable limit .
Dimension C us us. ment 0.0008 in.
0.071 to 0.086 in. 0.071 to 0.086 in.
radius radius
The crankshaft journal must be fine-finished to higher than Rmax. . .
085 6.4.3 C!lecklng oil clc?arance. between
crankpin and crankpin bearing
Hl NOTE
* Never insert the plastigauge into the crankpin
oil hole.
* Be sure not to move the crankshaft while the
connecting rod screws are tightened.
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BX1880 and BX2380

Undersize crankpin bearing (BX1880 and BX2380)

Crankpin O.D. 33.959 to0 33.975 mm Undersize Bearing Codser:um- Marking
Factory specifi- 1.3370 to 1.3375 in.
Crankpin bearing | cation 33.995 to 34.010 mm 0.20 mm Crankpin 15861-22970 020 US
I.D. 1.3384 to 1.3389 in. 0.0079 in. bearing 02
0.40 mm Crankpin
BX2680 0.016 in. bearing 04 | 10861-22980 | 040US
Crankoin O.D 39.959 to 39.975 mm . . . .
e Factory specifi- | 1-5732t0 1.5738 in. Undersize dimensions of crankpin (BX1880 and
Crankpin bearing | cation 40.040 to 40.050 mm BX2380)
1.D. 1.5764 to 1.5767 in. Undersize 0.20 mm 0.40 mm
0.0079 in. 0.016 in.
1. Clean the crankpin and crankpin bearing. ) )
. . 2.3 to 2.7 mm radi- 2.3 to 2.7 mm radi-
2. Put a strip of plastigauge on the center of the oi on A us us
crankpin. imension 0.091100.10in.ra- | 0.091t0 0.10 in. ra-
dius dius

3. Install the connecting rod cap and tighten the
connecting rod screws to the specified torque, and

remove the cap again.

4. Measure the amount of the flattening with the scale,

and get the oil clearance.

5. If the oil clearance exceeds the allowable limit,
replace the crankpin bearing.

BX1880 and BX2380

“Dimension B

1.0 to 1.5 mm relief
0.040 to 0.059 in.

1.0 to 1.5 mm relief
0.040 to 0.059 in.

relief relief
33.759 to 33.559 to
Dimension C 33.775 mm dia. 33.575 mm dia.
1.3291 t0 1.3297 in. | 1.3213 to 1.3218 in.
dia. dia.

Oil clearance be-
tween crankpin
and crankpin bear-
ing

Factory specifi-
cation

0.020 to 0.051 mm
0.00079 to 0.0020 in.

The crankshaft journal must be fine-finished to higher than Rmax.

=0.88

Allowable limit

0.15 mm
0.0059 in.

BX2680

*

(0.040 to 0.059 in.) relief.

Holes to be de-burred and edges rounded with 1.0 to 1.5 mm

Undersize dimensions of crankpin (BX2680)

Oil clearance be-
tween crankpin
and crankpin bear-
ing

Factory specifi-
cation

0.029 to 0.091 mm
0.0011 to 0.0036 in.

Allowable limit

0.20 mm
0.0079in.

6. If the same size bearing is useless because of the
crankpin wear, replace it with an undersize one

referring to the table and figure.

Undersize 0.20 m_m 0.40 "Tm
0.0079 in. 0.016 in.
2.8 to 3.2 mm radi- 2.8 to 3.2 mm radi-
Dimension A us . . us . .
0.11t0 0.12in. radi- | 0.11 to 0.12 in. radi-
us us

“Dimension B

1.0 to 1.5 mm relief
0.040 to 0.059 in.
relief

1.0 to 1.5 mm relief
0.040 to 0.059 in.
relief

(Continued)
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Undersize 0.20 mm 0.40 mm
0.0079 in. 0.016 in.
39.759 to 39.559 to
Dimension C 39.775 mm dia. 39.575 mm dia.
1.5654 to 1.5659 in. | 1.5575 to 1.5580 in.
dia. dia.

The crankshaft journal must be fine-finished to higher than Rmax.

=0.88

6.4.4 Checking oil clearance between
crankshaft journal and crankshaft bearing

1

1. Measure the O.D. of the crankshaft front journal
with an outside micrometer.

BX1880
Crankshaft bearing | Factory specifi- | 39.984 to 40.040 mm
11.D. cation 1.5742 t0 1.5763 in.
BX2380
Crankshaft bearing | Factory specifi- | 43.984 to 44.040 mm
11.D. cation 1.7317 t0 1.7338 in.
BX2680
Crankshaft bearing | Factory specifi- | 47.984 to 48.048 mm
11.D. cation 1.8892 to 1.8916 in.

3. If the oil clearance exceeds the allowable limit,
replace the crankshaft bearing 1.

BX1880

Qil clearance be-
tween crankshaft
journal and crank-
shaft bearing 1

Factory specifi-
cation

0.0340 to 0.114 mm
0.00134 to 0.00448 in.

Allowable limit

0.20 mm
0.0079 in.

BX2380

Qil clearance be-
tween crankshaft
journal and crank-
shaft bearing 1

Factory specifi-
cation

0.0340 to 0.106 mm
0.00134 to 0.00417 in.

Allowable limit

0.20 mm
0.0079 in.

BX1880
Crankshaft journal | Factory specifi- | 39.934 to 39.950 mm
O.D. cation 1.5722 t0 1.5728 in.
BX2380
Crankshaft journal | Factory specifi- | 43.934 to 43.950 mm
O.D. cation 1.7297 to0 1.7303 in.
BX2680
Crankshaft journal | Factory specifi- | 47.934 to 47.950 mm
0.D. cation 1.8872t0 1.8877 in.

2. Measure the I.D. of the crankshaft bearing 1 with an
inside micrometer, and calculate the oil clearance.

BX2680

Qil clearance be-
tween crankshaft
journal and crank-
shaft bearing 1

Factory specifi-
cation

0.0340 to 0.114 mm
0.00134 to 0.00448 in.

Allowable limit

0.20 mm
0.0079 in.
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4. If the same size bearing is useless because of the Undersize dimensions of crankshaft journal

crankshaft journal wear, replace it with an undersize (BX2380)
one referring to the table and the figure. Undoreize 0.20 mm 0.40 mm
(Reference) 0.0079 in. 0.016 in.
1.8 to 2.2 mm radi- 1.8 t0 2.2 mm radi-
Dimension A us us

Undersize crankshaft bearing 1 (BX1880)

0.071 to 0.086 in.
radius

0.071 to 0.086 in.
radius

“Dimension B

1.0 to 1.5 mm relief
0.040 to 0.059 in.

1.0 to 1.5 mm relief
0.040 to 0.059 in.

relief relief
43.734 to 43.534 to
Dimension C 43.750 mm dia. 43.550 mm dia.
1.7219t0 1.7224 in. | 1.7140 to 1.7145 in.
dia. dia.

0.88

The crankshaft journal must be fine-finished to higher than Max. =

Undersize dimensions of crankshaft journal

(BX2680)
. . Code num- .
Undersize Bearing Marking . 0.20 mm 0.40 mm
ber Undersize 0.0079 in. 0.016 in.
0.20 mm Crankshaft . .
0.0079 in. bearing 1 02 15861-23910 020 US 2.3to Z.Zsmm radi- 2.3to 2.l7]smm radi-
0.40 mm Crankshaft Dimension A 0.091100.10in.ra- | 0.091to 0.10 in. ra-
0.016in. | bearing104 | 10861-23920 | 040US dius dius
1.0to 1.5 mm relief | 1.0 to 1.5 mm relief
Undersize crankshaft bearing 1 (BX2380) Dimension B 0.040 to 0.059 in. 0.040 to 0.059 in.
relief relief
Undersize Bearing Codser:um- Marking 47.734 to 47534 to
Dimension C 47.750 mm dia. 47.550 mm dia.
0.20 mm Crankshaft 1G460-23910 020 US 1.8793 10 1.8799 in. | 1.871510 1.8720 in.
0.0079in. bearing 1 02 dia. dia.
0.40 mm Crankshaft 1G4601-2392 040 US The crankshaft journal must be fine-finished to higher than Max. =
0.016 in. bearing 1 04 0 0.8S

Undersize dimensions of crankshaft journal

(BX1880)

Undersize

6.4.5 Replacing crankshaft bearing 1

0.20 mm
0.0079 in.

0.40 mm
0.016 in.

Dimension A

1.8 to 2.2 mm radi-
us
0.071 to 0.086 in.
radius

1.8 to 2.2 mm radi-
us
0.071 to 0.086 in.
radius

“Dimension B

1.0 to 1.5 mm relief
0.040 to 0.059 in.

1.0 to 1.5 mm relief
0.040 to 0.059 in.

0.8S

The crankshaft journal must be fine-finished to higher than Max. =

*

(0.040 to 0.059 in.) relief.

Holes to be DE-burred and edges rounded with 1.0 to 1.5 mm

(When removing)
1. Press out the used crankshaft bearing 1 using a
crankshaft bearing 1 replacing tool.

(When installing)

1. Clean a new crankshaft bearing 1 and crankshaft
journal bore, and apply engine oil to them.

2. Using a crankshaft bearing 1 replacing tool, press

relief relief in a new bearing 1 (2) so that its seam (1) directs
39.734 to 39,534 to toward the exhaust manifold side. (See figure.)
Dimension C 39.750 mm dia. 39.550 mm dia.
1.6544 to 1.5649 in. | 1.5565 to 1.5570 in.
dia. dia.
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BX2380
Crankshaft journal
43.934 to 43.950 mm
O.D. (Flywheel 1.7297 to 1.7303 in.
side)
Crankshaft bearing 43.978 t0 43.993 mm
21D. Factory specifi- | 1-7315t0 1.7320 in.
: cation
o oo 43.934 t0 43.950 mm
" 1.7297 to 1.7303 in.
ate)
Crankshaft bearing 43.978 t0 43.993 mm
31D. 1.7315to 1.7320 in.
BX2680
(1) Seam (A) Dimension )
(2) Crankshaft bearing 1 crankshaft journal 51.921 to 51.940 mm
(3) Cylinder block o ae')( ywhee 2.0442 to 2.0448 in.
) ) Factory specifi- | 0to 0.3 mm Crankshaft bearing 47.984 to 48.029 mm
Dimension (A) cation 010 0.01 in. 21D. Factory specifi- | 1-8892 to 1.8909 in.
: cation
graDnIEIthtz? r#;‘éri[‘a' 47.934 to 47.950 mm
at'e)' 1.8872 to 1.8877 in.
6.4.6 Checking oil clearance between
. . Crankshaft bearing 51.974 t0 52.019 mm
crankshaft journal and crankshaft bearing 31D > 0463 10 2 0479 in.

2 and crankshaft bearing 3

Il NOTE
* Be sure not to move the crankshaft while the
bearing case screws are tightened.

1. Put a strip of plastigauge on the center of the
journal.
2. Install the bearing case and tighten the bearing

case screws 1 to the specified torque, and remove
the bearing case again.

3. Measure the amount of the flattening with the scale
and get the oil clearance.
4. If the oil clearance exceeds the allowable limit,
replace the crankshaft bearing 2 (crankshaft
bearing 3).
BX1880 and BX2380
Qil clearance be- Factory specifi- | 0.028 to 0.059 mm
tween crankshaft cation 0.0011 to 0.0023 in.
journal and crank-
shaft bearing 2 0.20 mm
_(crankshaft bear- Allowable limit 0:0079 in.
ing 3)
BX1880 BX2680
Crankshaft journal Oil clearance be- Fagtory specifi- | 0.034 to 0.095 mrp
0.D. (Flywheel Al tween crankshaft | cation 0.0014 to 0.0037 in.
. 1.7297 to 1.7303 in. .
side) journal and crank-
: - 0.20 mm
l shaft bearmg 2 Allowable limit 0.0079i
Crankshaft bearing 43.978 10 43.993 mm : n.
21.D. Factory specifi- 1731510 1.7320 in. Oil clearance be- Factory specifi- | 0.034 to 0.098 mm
: cation cation 0.0013 to 0.0038 in.
grg”'ﬁr:‘éf: Joumal 39.934 to 39.950 mm tween crankshaft
s 1.5722 to 1.5728 in. lounaland crank- | et | ©-20mm
ate) shaft bearing 3 0.0079 in.
Crankshaft bearing 39.978 to 39.993 mm
31.D. 1.5740 to 1.5745 in.
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5. If the same size bearing is useless because of the
crankshaft journal wear, replace it with an undersize
one referring to the table and figure.

(Reference)

Undersize dimensions of crankshaft journal

(BX1880)
Undersize 0.20 mm 0.40 mm
0.0079 in. 0.016 in.
1.8 to 2.2 mm radi- 1.8 to 2.2 mm radi-
Dimension A us us

0.071 to 0.086 in.
radius

0.071 to 0.086 in.
radius

“Dimension B

1.0 to 1.5 mm relief
0.040 to 0.059 in.

1.0 to 1.5 mm relief
0.040 to 0.059 in.

relief relief
39.734 to 39.534 to
Dimension C 39.750 mm dia. 39.550 mm dia.
1.5644 to 1.5649 in. | 1.5565 to 1.5570 in.
dia. dia.

0.88

The crankshaft journal must be fine-finished to higher than Max. =

Undersize crankshaft bearing 2 and 3 (0.20 mm
(0.0079 in.) (BX1880)

Bearing Code number Marking
Crankshaft bearing 15694-23930
202
: 020 US
Cranksgaétzbearmg 15861-23860

*  Holes to be DE-burred and edges rounded with 1.0 to 1.5 mm
(0.040 to 0.059 in.) relief.

Undersize dimensions of crankshaft journal

Undersize crankshaft bearing 2 and 3 (0.20 mm
(0.0079 in.) (BX2380)

(BX2380)
Undersize 0.20 mm 0.40 mm
0.0079 in. 0.016 in.
1.8 to 2.2 mm radi- 1.8 to 2.2 mm radi-
Dimension A us us

0.071 to 0.086 in.
radius

0.071 to 0.086 in.
radius

Bearing Code number Marking
Crankshaft bearing 1G460-23930
202
: 020 US
Cranksgaétzbearlng 1G460-23940

"Dimension B

1.0 to 1.5 mm relief
0.040 to 0.059 in.

1.0 to 1.5 mm relief
0.040 to 0.059 in.

Undersize crankshaft bearing 2 and 3 (0.40 mm
(0.016 in.) (BX1880)

relief relief
43.734 to 43.534 to
Dimension C 43.750 mm dia. 43.550 mm dia.
1.7219t0 1.7224 in. | 1.7140to 1.7145 in.
dia. dia.

The crankshaft journal must be fine-finished to higher than Max. =

0.88

Bearing Code number Marking
Crankshaft bearing 15694-23940
204
040 US
Crankshaft bearing
304 15861-23870

Undersize dimensions of crankshaft journal

Undersize crankshaft bearing 2 and 3 (0.40 mm
(0.016 in.) (BX2380)

(BX2680)
Undersize 0.20 mm 0.40 mm
0.0079 in. 0.016 in.
2.3 to 2.7 mm radi- 2.3 to 2.7 mm radi-
Dimension A us us

0.091 t0 0.10in. ra-
dius

0.091t0 0.10in. ra-
dius

Bearing Code number Marking
Crankshaft bearing 1G460-23950
204
: 040 US
Cranksgaét4bear|ng 1G460-23960

"Dimension B

1.0 to 1.5 mm relief
0.040 to 0.0591 in.

1.0 to 1.5 mm relief
0.040 to 0.0591 in.

relief relief
47.734 to 47.534 to
Dimension C 47.750 mm dia. 47.550 mm dia.
ensio 1.8793t0 1.8799in. | 1.87151t0 1.8720 in.
dia. dia.
(Continued)
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3. ENGINE 6. Servicing
Undersize 0.20 mm 0.40 mm BX2380
0.0079 in. 0.016 in. Factory specifi- | 72.000 to 72.019 mm
51.721 to 51.521 to ) ] cation 2.8347 t0 2.8353 in.
Dimension D 51.740 mm dia. 51.540 mm dia. Cylinder liner I.D. S
2.0362 to 2.0370 in. | 2.0284 to 2.0291 in. Allowable limit 07 mm
o . 2.8406 in.
ia. dia.
The crankshaft journal must be fine-finished to higher than Max. = BX2680
0.8
Factory specifi- | 76.000 to 76.019 mm
: cation 2.9922 to 2.9928 in.
6.5 Cylinder Cylinder liner 1.D.

6.5.1 Checking cylinder wear

1. Measure the |.D. of the cylinder at the six positions
(see figure) with a cylinder gauge to find the
maximum and minimum |.D.'s.

76.15 mm

Allowable limit 2998 in.

(A) Top
(B) Middle
(C) Bottom (Skirt)

(a) Right-angled to piston pin
(b) Piston pin direction

2. Get the difference (maximum wear) between the

maximum and the minimum [.D.'s.

3. If the wear exceeds the allowable limit, bore and

hone to the oversize dimension.

BX1880
Factory specifi- | 67.000 to 67.019 mm
cation 2.6378 t0 2.6385 in.
Cylinder liner 1.D.
L 67.150 mm
Allowable limit 26437 in.

4. Visually check the cylinder wall for scratches. If
deep scratches are found, the cylinder should be
bored.

— RELATED PAGE
6.5.2 Correcting cylinder (Oversize) on page 3-76

6.5.2 Correcting cylinder (Oversize)

(1) Cylinder I.D. (Before correc-
tion)

(2) Cylinder I.D. (Oversize)

3-76
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6. Servicing

3. ENGINE

1. When the cylinder is worn beyond the allowable
limit, bore and hone it to the specified dimension.

BX1880

Factory specifi- | 67.250 to 67.269 mm
cation 2.6477 to 2.6483 in.
Cylinder liner 1.D.
- 67.400 mm
Allowable limit 26535 in.
Finishing Hone to 2.2 to 3.0 pm Rz (87 to 110 pin. Rz)
BX2380

2. If the clearance exceeds the factory specifications,
replace the oil pump rotor assembly.

Factory specifi- | 72.250 to 72.269 mm
cation 2.8445 t0 2.8452 in.
Cylinder liner I.D.
. 72.400 mm
Allowable limit 28504 in.
Finishing Hone to 2.2 to 3.0 pm Rz (87 to 110 pin. Rz)
BX2680

Factory specifi-
cation

76.500 to 76.519 mm
3.0119 to 3.0125 in.

Cylinder liner 1.D.

Allowable limit

76.65 mm
3.018in.

Finishing

Hone to 2.2 to 3.0 pm Rz (87 to 110 pin. Rz)

2. Replace the piston and piston rings with oversize

ones.

Oversize:

0.25 mm (0.0098 in.)

Marking:
025

Hl NOTE

* When the oversize cylinder is worn beyond the
allowable limit, replace the cylinder block with a

new one.

6.6 Oil pump

6.6.1 Checking rotor lobe clearance

1. Measure the clearance between lobes of the inner
rotor and the outer rotor with a thickness gauge.

Rotor lobe clear-
ance

Factory specifi-
cation

0.030 to 0.14 mm
0.0012 to 0.0055 in.

6.6.2 Checking clearance between outer
rotor and pump body

1. Measure the clearance between the outer rotor and
the pump body with a thickness gauge.

2. If the clearance exceeds the factory specifications,
replace the oil pump rotor assembly.

Clearance be-
tween outer rotor
and pump body

Factory specifi-
cation

0.070 to 0.15 mm
0.0028 to 0.0059 in.
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SERVICING
6. Servicing

6.6.3 Checking clearance between rotor
and cover

(1) Relief valve (3) Spring
(2) Joint
1. Remove the oil filter base.
1. Put a Strip of p|astigauge onto the rotor face with 2. Check the relief valve for dlrt, and the seat and ball
grease. for damage.
2. Install the cover and tighten the screws. 3. If damaged, replace.
3. Remove the cover carefully, and measure the 4. Check the free length of spring.
amount of the flattening with the scale and get the 5. If less than the allowable limit, replace.
clearance. - . "
4. If the clegrance exceeds the factory specifications, C:Eé?]ry spectli ?_26"' Ir:
replace oil pump rotor assembly. Relief valve spring
L 28 mm
Allowable limit 1.10in
azzga?;i:’:n g Factory specifi- | 0.0750 to 0.135 mm I
cation 0.00296 to 0.00531 in. .
cover (When reassembling)
6.7 Relief valve sprin N 4010 49N-m
pring ;:f’ehte”'”g or | Joint 4.0 t0 5.0 kgf-m
6.7.1 Checking relief valve 29 to 36 Ibf ft
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MECHANISM
1. Structure of transaxle 4. TRANSAXLE

MECHANISM

1. Structure of transaxle

(1) Hydrostatic transmission (4) Front wheel drive gear section (7) Rear PTO section A:  Front side

(2) PTO clutch section (5) Mid-PTO section (8) Differential gear section B: Rear side

(3) Range gear shift section (6) PTO gear shift section (9) Brake section
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 4-1
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MECHANISM
4. TRANSAXLE 2. Traveling system

2. Traveling system
2.1 Hydrostatic transmission

2.1.1 Structure of hydrostatic transmission

The hydrostatic transmission consists of variable displacement piston pump, fixed displacement piston motor and
valve system.

(1) Check and high pressure relief (6) Thrust ball bearing (12) Circlip (18) Ball bearing
valve (7) Swashplate (13) Thrust ball bearing (19) Pump shaft
(2) Trunnion arm (8) Cradle bearing (14) Cylinder block (Motor) (20) Cylinder block (Pump)
(3) Center section (9) Spring (15) Plug (21) Charge relief valve
(4) Piston spring (10) Circlip (16) Motor shaft
(5) Piston (11) Spring (17) Needle bearing
4-2 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
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2. Traveling system

4. TRANSAXLE

2.1.2 Oil flow of 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
oil lubricates and oozes out from the clearance between the moving parts of the case. Then oil in the main oil circuit of
the HST needs to be supplied a want.
The oil from the power steering circuit flows into the HST for charging.
The charge oil aids smooth operation of pistons for pump and motor. The charge oil passes through the oil filter
cartridge to charge relief valve port. The rest of oil passes through the charge relief valve into the HST housing. And
overflow oil from HST housing return to the transmission case.

(M
()
(3)
4)
®)

(6)

Cylinder block (Pump) (7) High pressure relief port plug
Swashplate (Forward)

Piston (8) Charge relief valve

Cylinder block (Motor) (9) High pressure relief port plug
Check and high pressure relief (Reverse)

valve (Forward) (10) PTO clutch valve

Check and high pressure relief (11) PTO relief valve

valve (Reverse) (12) Oil filter cartridge

(13) Power steering controller

(14) Hydraulic pump

(15) Flow priority valve (Hydraulic
control valve)

(16) Position control valve

(17) Oil strainer

(18) Transmission case

A: A port

B: B port
C: C port
D: D port

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
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MECHANISM
4. TRANSAXLE 2. Traveling system

2.1.2.1 Neutral position

When the speed control pedal is in neutral, the variable swashplate is not tilted as shown in figure. The pump pistons
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.

(1) Cylinder block (Pump) (7) High pressure relief port plug  (13) Power steering controller B: B port
(2) Swashplate (Forward) (14) Hydraulic pump C: C port
(3) Piston (8) Charge relief valve (15) Flow priority valve (Hydraulic D: D port
(4) Cylinder block (Motor) (9) High pressure relief port plug control valve) X: High pressure
(5) Check and high pressure relief (Reverse) (16) Position control valve Y: Low pressure
valve (Forward) (10) PTO clutch valve (17) Oil strainer Z: Freeoil
(6) Check and high pressure relief (11) PTO relief valve (18) Transmission case
valve (Reverse) (12) Qil filter cartridge A: A port
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2. Traveling system

4. TRANSAXLE

2.1.2.2 Forward position

When the speed control pedal is stepped on and in forward, the variable swashplate is tilted as shown in figure.
As the pump cylinder block rotates with the input shaft, oil is forced out of pump port B at high pressure. As pressure
oil enters motor 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 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 port C at low pressure and returns to the

pump.
(1) Cylinder block (Pump) (7) High pressure relief port plug  (13) Power steering controller B: B port
(2) Swashplate (Forward) (14) Hydraulic pump C: C port
(3) Piston (8) Charge relief valve (15) Flow priority valve (Hydraulic  D: D port
(4) Cylinder block (Motor) (9) High pressure relief port plug control valve) X: High pressure
(5) Check and high pressure relief (Reverse) (16) Position control valve Y: Low pressure
valve (Forward) (10) PTO clutch valve (17) Oil strainer Z: Free oil
(6) Check and high pressure relief (11) PTO relief valve (18) Transmission case
valve (Reverse) (12) Qil filter cartridge A: A port

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
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MECHANISM
4. TRANSAXLE 2. Traveling system

2.1.2.3 Reverse position

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

As the pump cylinder block rotates with the input shaft, oil is forced out of pump port A at high pressure. As pressure
oil enters motor 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 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 port D at low pressure and returns to the

pump.

(1) Cylinder block (Pump) (7) High pressure relief port plug  (13) Power steering controller B: B port
(2) Swashplate (Forward) (14) Hydraulic pump C: C port
(3) Piston (8) Charge relief valve (15) Flow priority valve (Hydraulic D: D port
(4) Cylinder block (Motor) (9) High pressure relief port plug control valve) X: High pressure
(5) Check and high pressure relief (Reverse) (16) Position control valve Y: Low pressure
valve (Forward) (10) PTO clutch valve (17) Oil strainer Z: Freeoil
(6) Check and high pressure relief (11) PTO relief valve (18) Transmission case
valve (Reverse) (12) Qil filter cartridge A: A port
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MECHANISM
2. Traveling system 4. TRANSAXLE

2.1.2.4 Relief (reverse position)

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

As the pump cylinder block rotates with the input shaft, oil is forced out of pump port A at high pressure. As pressure
oil enters motor port C, the pistons, which align with port C, are pushed against the swashplate and slide down the
inclined surface. Since the oil pressure in the check and high pressure relief valve (reverse) increase, the high oil
pressure opens the check and high pressure relief valve (reverse) and the flows through the charge relief valve to the
transmission case.

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 port D at low pressure and returns to the

pump.

(1) Cylinder block (Pump) (7) High pressure relief port plug  (13) Power steering controller B: B port
(2) Swashplate (Forward) (14) Hydraulic pump C: C port
(3) Piston (8) Charge relief valve (15) Flow priority valve (Hydraulic  D: D port
(4) Cylinder block (Motor) (9) High pressure relief port plug control valve) X: High pressure
(5) Check and high pressure relief (Reverse) (16) Position control valve Y: Low pressure
valve (Forward) (10) PTO clutch valve (17) Oil strainer Z: Free oil
(6) Check and high pressure relief (11) PTO relief valve (18) Transmission case
valve (Reverse) (12) Qil filter cartridge A: A port
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 4-7
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MECHANISM
2. Traveling system

2.1.3 Structure of HST control linkage

The speed control pedal (4) and the trunnion arm are
linked with the HST pedal link (8) and the speed
change rod (9). As the front of the pedal is depressed,
the swashplate connected to the trunnion arm (2)
rotates and forward travelling speed increases.
Depressing the rear end increases reverse speed.

The trunnion arm (2) is returned to neutral position by
the neutral arm and the tension of neutral spring. At the
same time, the swashplate is returned to neutral, when
the pedal is released. The damper (10) connected to
the HST pedal link (8) restricts the movement of the
linkage to prevent abrupt operation or reversing.
Moreover, the feeling of the dynamic braking can be
adjusted by changing the arm (11) position of damper
(10).

(1) Neutral spring (7) Cruise lock
(2) Trunnion arm (8) HST pedal link
(3) Cruise rod (9) Speed change rod
(4) Speed control pedal (10) Damper
(5) Cruise arm (11) Arm
(6) Cruise lock
(Reference)
[A]
Force of the damper is large.
[B]

Force of the damper is small.
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2. Traveling system 4. TRANSAXLE

2.1.4 Speed set linkage

2.1.4.1 Speed set

When pushing and holding the speed set rod (1) and depressing the speed control pedal (2), the desired speed is set.
When pushing the speed set rod (1), the cruise plate (5) is rotated counter clockwise.

When depressing the speed control pedal (2) forward, the HST pedal link clockwise.

Since both the cruise lock (3) of the cruise plate (5) and the cruise lock (4) of HST pedal link (6) are locked, the speed
control pedal (2) is held at a selected position.

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 4-9
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2. Traveling system

4. TRANSAXLE

(1) Speed set rod

(2) Speed control pedal
(3) Cruise lock

(4) Cruise lock

®)
(6)
)
@)

Cruise plate

HST pedal link
Speed change rod
Damper

(9) Trunnion arm (C) Speed control pedal Forward
(10) Release plate (D) Cruise lock Locked

(A) Speed set rod OFF

(B) Speed set rod ON
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MECHANISM
4. TRANSAXLE 2. Traveling system

2.1.4.2 When brake pedal is depressed

When the brake pedal (2) is depressed, the release
plate (1) located under the brake pedal (2) is pushed
down.

Since the cruise plate (3) rotates, the cruise lock (4)
and (6) between the cruise plate (3) and the HST pedal
link (5) are released.

(1) Release plate A: Brake pedal depressed

(2) Brake pedal B: Release plate pushed down
(3) Cruise plate C: Cruise plate rotates clock-
(4) Cruise lock wise and releases the cruise
(5) HST pedal link lock

(6) Cruise lock
2.2 Range gear shift section
2.2.1 Structure of range gear shift

Two kinds of power flow are selected by operating the
range gear shift lever to shift the 16T-24T shifter gear
(4) on the spiral bevel pinion shaft (3).

(1) 25T gear (4) 16T-24T shifter gear
(2) 17T gear L: Low range

(3) Spiral bevel pinion shaft H: High range

Low range

17T gear shaft (2) — Shifter gear (24T) (4) — Spiral
bevel pinion shaft (3).

High range

25T gear (1) — Shifter gear (16T) (4) — Spiral bevel
pinion shaft (3).

4-12 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



MECHANISM
2. Traveling system

4. TRANSAXLE

2.3 Front wheel drive section

2.3.1 Structure of front wheel drive

2-wheel drive or 4-wheel drive is selected by changing
the position of 19T shifter gear (2) with the front wheel
drive lever.

(1) Front wheel drive shaft (4) 12T gear
(2) 19T shifter gear (5) 13T-25T gear shaft
(3) Spiral bevel pinion shaft A: Front wheel drive "engaged"

Front wheel drive "disengaged"”

When the front wheel drive lever is set to "disengaged”
position, the 19T shifter gear (2) is neutral and power is
not transmitted to the front wheel drive shaft (1).

Front wheel drive "engaged"

When the front wheel drive lever is set to "engaged"
position, the 19T shifter gear (2) slides to the right to
engage with 13T-25T gear shaft (5). Therefore, the
power from spiral bevel pinion shaft (3) is transmitted to
the front wheel drive shaft (1) through the gears.

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
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MECHANISM
4. TRANSAXLE 2. Traveling system

2.4 Differential gear section
2.4.1 Structure of differential gears

During straight running

Rotation of the spiral bevel pinion is transmitted to the 37T spiral bevel gear (3), 10T final gear shaft (4), 66T final
gear (7) and differential case (1). When road resistance to the right and left wheels are equal, differential pinions (2),
(8) and differential side gears (5), (9) all rotate as a unit. Both rear axles received equal input, and both wheels turn at
the same speed, allowing the tractor to go straight ahead.

At this time, differential pinions (2), (8) do not rotate around the differential pinion shaft (6).

During turning

When the tractor turns, the road resistance to the inside tire increases. In other words, if one of tires slows down,
revolution difference is generated in the differential side gears (5), (9). When rotation of one differential side gear
becomes lower than the other, differential pinions (2), (8) begin rotating around differential pinion shaft (6). The other
differential side gear is increased in speed by the speed increment of differential pinion shaft (6). 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 (3). When spiral bevel gear revolution is 100 min-! (rpm), and if one of the differential side gears stops moving,
the revolution of the other differential side gear becomes 200 min™! (rpm) and if one rotates at 50 min™! (rpm), the
other rotates at 150 min! (rpm).

4-14 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



MECHANISM

2. Traveling system 4. TRANSAXLE
(1) Differential case (4) 10T final gear shaft (7) 66T final gear

(2) Differential pinion (5) Differential side gear (8) Differential pinion

(3) 37T spiral bevel gear (6) Differential pinion shaft (9) Differential side gear
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 4-15
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4. TRANSAXLE 2. Traveling system

2.4.2 Structure of differential lock

When resistance to the right and left tires are greatly different due to ground conditions or type of work, the tire with
less resistance slips and prevents the tractor from moving ahead. To compensate for this drawback, the differential
lock restricts the differential action and causes both rear axles to rotate as a unit.

When the differential lock pedal is stepped on, it causes the differential lock arm (6) and differential lock shaft (7) to
rotate, which will move the differential lock shift fork (8) and the differential lock shifter (2) toward the differential side
gear (9). The pins on the differential lock shifter (2) go into the holes in the differential case (3) to cause the differential
case (3), differential lock shifter (2) and differential side gear (9) to rotate as a unit.

Therefore, differential pinions (4), (11) are unable to rotate around differential pinion shaft (10) and identical
revolutions are transmitted to the right and left rear axle (1), (5).

(1) Rear axle (4) Differential pinion (7) Differential lock shaft (10) Differential pinion shaft

(2) Differential lock shifter (5) Rear axle (8) Differential lock shift fork (11) Differential pinion

(3) Differential case (6) Differential lock arm (9) Differential side gear
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MECHANISM
2. Traveling system 4. TRANSAXLE

2.5 Brake section
2.5.1 Structure of brake system

The mechanical wet disc brakes are used for the travelling brake. The brake is operated by the brake pedal (13)
through the mechanical linkages and provide stable braking and require little adjustment.

The brake body is incorporated in the transmission case and axle cover filled with transmission oil.

For greater braking force, four brake discs (11) are provided at the brake shaft, and the friction plates (5) fixed to the
transmission case is arranged between the brake discs (11).

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 4-17
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MECHANISM
4. TRANSAXLE 2. Traveling system

(1) Rear axle L.H. (6) Actuator (11) Brake disc A: Connects with brake cam lev-
(2) Final gear shaft (7) Steel ball (12) Internal circlip er and brake rod.

(3) Shim (8) Cam lever (13) Brake pedal

(4) Bearing holder (9) O-ring (14) Parking brake lock pedal

(5) Friction plate (10) Rear axle R.H. (15) Brake rod

Travelling brake

When the brake pedal (13) is depressed, the brake rod (15) pulls the brake cam lever (8).

Therefore, the cam plates also move and ride on the steel balls set in the grooves of the transmission case to press
the brake disc, the final gear shaft is braked by the frictional force generated by the cam plate and brake disc.

Parking brake
When the parking brake is applied, the brake pedal (13) is locked by the parking brake lock pedal (14).
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3. PTO system

3.1 Structure of PTO system

The BX 80 series equipped with hydraulic independent PTO clutch (wet multi-plates type). Therefore, the engine
power engages or disengages to the PTO shafts without stopping the tractor movement.

The PTO clutch pack (2) has four clutch discs, four drive plates, pressure plate, clutch piston and so on.

The clutch piston is actuated by hydraulic oil flow from the power steering controller.

The PTO clutch valve (5) controls the hydraulic oil flow from power steering controller to the PTO clutch pack (2) by
operating the PTO clutch lever through the linkage.

(1) PTO select gear (4) Transmission case (7) Oil filter cartridge C: From power steering controller
(2) PTO clutch pack (5) PTO clutch valve A:  From HST pump shaft D: To hydrostatic transmission

(3) Rear PTO shaft (6) PTO clutch relief valve B: To mid-PTO
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MECHANISM
3. PTO system

3.1.1 Function of PTO clutch relief valve

The PTO clutch relief valve is provided to control the
PTO operating pressure. When the oil pressure exceed
the relief valve setting pressure, relief valve opens and
the oil flows into PTO clutch and hydrostatic
transmission.

the HST pump shaft (1) through the PTO clutch to the
clutch gear (2) and the PTO shafts.

(1) Plug (8) Poppet
(2) O-ring A:  From power steering control-
(3) Spring ler
(4) Steel ball B: To hydrostatic transmission
(56) PTO clutch valve C: To PTO clutch valve
(6) HST charge relief valve (a) Old type
(7) PTO clutch relief valve (b) New type

. . 490 kPa

Eglszfu\;glve setting E:ference val- 5.0 kgffcm?
71.2 psi

3.1.2 Engaged function of PTO clutch

The oil from power steering controller flows into the
PTO clutch valve.

When the PTO clutch lever is set at the "engaged"
position, the PTO clutch valve rotates. Qil flows from

(1) HST pump shaft
(2) Clutch gear

(3) Clutch case

(4) Clutch piston

(8) Spline boss
(9) O-ring

(10) Transaxle case
(11) Brake disc

(5) Clutch plate A:  From PTO clutch valve
(6) Clutch disc B: Power to PTO shaft
(7) Spring C: PTO clutch "engaged"

3.1.3 Disengaged function of PTO clutch

When the PTO clutch lever is set at the "disengaged"
position, the PTO clutch valve closes the oil passage to
the PTO clutch pack. The oil in the PTO clutch pack
drain into the transaxle case (10). Thus the clutch
piston (4) is pushed back by the spring (7).

When the clutch piston (4) is pushed back by the spring
(7), the brake plate (11) is also moved to contract the
brake disc (12) so as to stop the rotation and drag of
the PTO shafts.

(1) HST pump shaft
(2) Clutch gear

(3) Clutch case

(4) Clutch piston
(5) Clutch plate

(6) Clutch disc

(8) Spline boss

(9) O-ring

(10) Transaxle case

(11) Brake plate

(12) Brake disc

C: PTO clutch "disengaged"

the oil line through transmission case to the PTO clutch (7) Spring

pack.

Oil entering the clutch pack pushes the clutch piston (4)

to engage the clutch pack. Power is transmitted from
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3.2 Structure of mid and rear PTO

Three kinds of power flow are selected by operating the PTO select lever to shift the 28T PTO select gear (8) on the
11T gear shaft (9).

(1) HST pump shaft (4) Rear PTO shaft (7) Mid-PTO shaft
(2) 12T clutch gear (5) 23T mid-PTO gear (8) 28T PTO select gear
(3) PTO clutch pack (6) 24T mid-PTO idle gear (9) 11T gear shaft

Mid-PTO position "A"

PTO clutch pack (3) — 12T clutch gear (2) — 28T PTO select gear (8) — 23T mid-PTO gear (5) — 24T mid-PTO idle
gear (6) — Mid-PTO shaft (7).

Rear PTO position "B"

PTO clutch pack (3) — 12T clutch gear (2) — 28T PTO select gear (8) — 11T gear shaft (9) — Rear PTO shaft (4).

Mid and rear PTO position
"A" and "B" at the same time.
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4. Others

4.1 Hydraulic pump drive gear section
4.1.1 Structure of hydraulic pump drive gear

The hydraulic pump (7) is mounted to the transmission case (10) and driven by the hydraulic pump drive gear (5). The
spline boss (2) mounted on the HST pump shaft drives the hydraulic pump drive gear (5) mounted on the hydraulic
pump drive gear shaft (4) through the idle gear (3).

(1) HST pump shaft (4) Hydraulic pump drive gear (6) Hydraulic pump drive gear (8) Flow priority valve

(2) Spline boss shaft shaft (9) Relief valve (3P hitch)

(3) Idle gear (5) Hydraulic pump drive gear (7) Hydraulic pump (10) Transmission case
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4. TRANSAXLE

SERVICING

1. Troubleshooting for transaxle

Hydrostatic transmission

Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
System will not operate in either | 1. QOil level is low Check oil level or fill oil to proper 2-34
direction level
2. Speed control pedal linkage Repair linkage 4-42
damaged
3. Charge pressure is too low 1. Replace oil filter cartridge 2-24
2. Check charge pressure 4-31
3. Inspect or flush charge relief 4-57
valve
4. Check and high pressure relief | Inspect or replace check and 4-57
valve does not move smoothly high pressure relief valve
5. Component parts damaged Replace hydrostatic transmission 4-43
assembly
Vibration and noise 1. Oil level is low Check oil level or fill oil to proper 2-34
level
2. Speed control pedal linkage Repair linkage 4-42
damaged
3. Charge pressure is too low 1. Replace oil filter cartridge 2-24
2. Check charge pressure 4-31
3. Inspect or flush charge relief 4-57
valve
4. Check and high pressure relief | Inspect or replace check and 4-57
valve does not move smoothly high pressure relief valve
5. Component parts damaged Replace hydrostatic transmission 4-43
assembly
Loss of power 1. Oil level is low Check oil level or fill oil to proper 2-34
level
2. Speed control pedal linkage Repair linkage 4-42
damaged
3. Charge pressure is too low 1. Replace oil filter cartridge 2-24
2. Check charge pressure 4-31
3. Inspect or flush charge relief 4-57
valve
(Continued)
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4. TRANSAXLE
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Loss of power 4. Check and high pressure relief | Inspect or replace check and 4-57
valve does not move smoothly high pressure relief valve
5. Component parts damaged Replace hydrostatic transmission 4-43
assembly
Transmission oil over heats 1. Low transmission oil level Fill transmission oil level up to 2-24
proper level
2. Radiator net clogged Clean radiator net 2-21
3. Excessive machine load Reduce machine load —
4. Improper charge pressure 1. Check high relief pressure 4-32
2. Replace transmission oil filter 2-24
cartridge
3. Replace check and high pres- 4-57
sure relief valve
4. Inspect and replace charge re- 4-31,
lief valve 4-57
Machine will not stop in neutral 1. Speed control linkage is out of | 1. Repair or replace linkage 4-42
iti djust t ticki
posifion adjustment or sficking 2. Adjust neutral position 4-29
System operates in one direction | 1. Speed control linkage dam- Repair or replace linkage 4-42
only aged
2. Check and high pressure relief | Replace check and high pres- 4-57,
valve damaged sure relief valve 4-57
Traveling gear shift section
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Noise from transmission 1. Transmission oil insufficient Refill 2-24
2. Gear worn or broken Replace -
3. Bearings worn Replace -
Gears do not mesh 1. Shift fork spring tension insuf- | Replace 4-55
ficient
2. Shift fork or shifter worn Replace 4-55
3. Shift fork bent Replace 4-55

4-24
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4. TRANSAXLE

Differential gear section

Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Excessive or unusual noise all 1. Improper backlash between Adjust 4-62
the time spiral bevel pinion and bevel
gear
2. Improper backlash between Adjust 4-61
differential pinion and differential
side gear
3. Bearing worn Replace -
4. Insufficient or improper type of | Fill or change 2-7,
transmission fluid used 2-34
Noise while turning 1. Differential pinions or differen- | Replace 4-53
tial side gears worn or damaged
2. Differential lock binding (does | Replace 4-53
not disengaged)
3. Bearing worn Replace —
Differential lock cannot be set 1. Differential lock shift fork dam- | Replace 4-53
aged
2. Differential lock shifter mount- | Replace 4-53
ing pin damaged
3. Differential lock pin damaged Replace 4-53
Differential lock pedal does not 1. Differential lock pedal return Replace 4-42
return spring weaken or damaged
2. Differential lock fork shaft rust- | Repair 4-53
ed
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SERVICING

Brake section

Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Brake drags 1. Brake pedal free travel too Adjust 2-31
small
2. Ball holes of actuator for un- Replace 4-63
even wear
3. Brake pedal return spring Replace 4-41
weaken or broken
4. Brake cam rusted Repair 4-54
Poor braking force 1. Brake pedal free travel exces- | Adjust 2-31
sive
2. Brake disc worn Replace 4-54
3. Actuator warped Replace 4-54
4. Brake cam or lever damaged Replace 4-54
5. Transmission fluid improper Change 2-34
PTO section
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
PTO clutch slips 1. Operating pressure is low Check 4-35
2. PTO clutch valve malfunction- | Repair or replace 4-43
ing
3. Clutch disc or drive plate ex- Replace 4-55
cessively worn
4. Deformation of clutch piston Replace 4-55
PTO shaft does not rotate 1. PTO clutch malfunctioning Repair or replace 4-55
PTO clutch operating pressure is | 1. Transmission oil improper or Fill or change 4-36
low insufficient
2. Relief valve malfunctioning Check or replace 4-33
PTO clutch drags 1. Brake plate excessive worn Replace 4-55
2. Clutch spring weaken or bro- Replace 4-55
ken
3. Deformation of pressure plate | Replace 4-55
or steel plate

4-26
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4. TRANSAXLE

2. Servicing specifications for transaxle

Item Factory specifications Allowable limit
Charge relief valve [oil tempera- Setting pressure 0.55t0 0.75 MPa -
ture at 50 °C (122 )] 5.6 to 7.7 kgflcm?
80 to 100 psi
High pressure relief valve (forward | Setting pressure 20.1to 21.1 MPa -
and reverse) [oil temperature at 205 to 215 kgflcm?
50 °C (122 )] 2920 to 3060 psi
PTO clutch Operating pressure 1.0to 1.3 MPa -
11 to 13 kgflcm?
150 to 180 psi
PTO clutch disk Thickness 1.50 to 1.70 mm 1.35 mm
0.0591 to 0.0669 in. 0.0531 in.
Separate plate Thickness 0.9450 to 1.055 mm 0.80 mm
0.03721 to 0.04153 in. 0.031 in.
Back plate Thickness 1.9t0 2.1 mm 1.85 mm
0.075 to 0.082 in. 0.0728 in.
Clutch piston Flatness _ 0.15 mm
0.0059 in.
Pressure plate and steel plate Flatness _ 0.20 mm
0.0079 in.
Clutch spring Free length 38.5 mm 34.5 mm
1.52in. 1.36 in.
PTO brake disk Thickness 2.90t0 3.10 mm 2.70 mm
0.115t0 0.122 in. 0.11in.
PTO brake plate Thickness 1.9t0 2.1 mm 1.85 mm
0.075 to 0.082 in. 0.0728 in.
Differential case to differential Clearance 0.0500 to 0.151 mm 0.30 mm
side gear 0.00197 to 0.00594 in. 0.012 in.
» Differential case I.D. 38.000 to 38.062 mm -
1.4961 to 1.4985 in.
+ Differential side gear 0O.D. 37.911 to 37.950 mm -
1.4926 to 1.4940 in.
Differential pinion shaft to differen- | Clearance 0.0800 to 0.122 mm 0.30 mm
tial pinion 0.00315 to 0.00480 in. 0.012in.
+ Differential pinion I.D. 20.060 to 20.081 mm —
0.78977 to 0.79059 in.
+ Differential pinion shaft O.D. 19.959 to 19.980 mm -
0.78579 to 0.78661 in.
Differential pinion to differential Backlash 0.15t0 0.30 mm 0.40 mm
side gear 0.0059 to 0.011 in. 0.016 in.
Spiral bevel pinion shaft to spiral Backlash 0.10 to 0.30 mm -
bevel gear 0.0040 to 0.011 in.
Actuator and bearing holder Flatness - 0.30 mm
0.012in.
Cam plate and ball Height 22.89t0 22.99 mm 22.40 mm
0.9012 to 0.9051 in. 0.8819in.
Brake disk Thickness 3.30 to 3.50 mm 3.0mm
0.130 to 0.137 in. 0.12in.
Friction plate Thickness 1.92 to 2.08 mm 1.52 mm
0.0756 to 0.0818 in. 0.0598 in.
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3. Tightening torques for transaxle

Item Di)r(n;ir:iihon N-m kgf-m Ibf- ft
Charge relief valve checking plug R 1/4 30to 44 3.0t0 4.5 22 to 32
Hexagon socket head plug R 1/4 30to 44 3.0to 45 22 to 32
Hexagon socket head screw — 2510 29 2510 3.0 18 to 21
PTO clutch operating pressure plug R 1/8 13 to 21 1.3t02.2 9.41t0 15
Lower ROPS mounting bolt and nut — 48.0t055.9 | 490t05.70 | 35.5t041.2
Fuel tank stay mounting bolt and nut — 48 to 55 491t05.7 36 to 41
Seat stopper bolt - 123.5t0 12.6t015.0 | 91.2t0 108
147.0

Rear wheel mounting screw — 109t0 129 | 11.1t013.2 | 80.3t0 95.4
Fender center stay mounting bolt and nut (M14) — 98.0t0 125 | 11.0t012.8 | 79.6 t0 92.5
Fender center stay mounting bolt and nut (M10) — 39.2t045.1 | 4.00t04.60 | 29.0to 33.2
Hitch plate mounting bolt and nut (M14) - 12410147 | 12.6t015.0 | 91.21t0 108
Fender bracket mounting bolt and nut (M14) — 124 t0 147 | 12.6t015.0 | 91.2t0 108
Transaxle assembly mounting screw M12 63to 72 64to7.4 47 to 53
Transaxle assembly mounting screw M14 124 t0 147 | 12.6t015.0 | 91.2t0 108
Rear coupling mounting screw M8 24 to 27 241028 18 to 20
Front coupling mounting screw M8 24 to 27 241028 18 t0 20
HST fan mounting screw M8 9.8t0 11 1.0t01.2 7.3108.6
Hydraulic control lever mounting bolt and nut M8 18 to 20 1.8to 2.1 13to 15
HST front cover mounting bolt and nut M10 18 to 20 1.8to0 2.1 13t0 15
Check and high pressure relief valve plug — 5910 78 6.0t0 8.0 44 to 57
Hydraulic cylinder mounting screw — 40 to 44 40t04.5 29 to 32
Transaxle case front cover mounting bolt M10 391044 40t0o4.4 29 to 32
Hydraulic pump assembly mounting bolt M6 7.9t08.8 0.80to 0.90 5.8t06.5
Hydraulic pump assembly mounting bolt M8 18 to 20 1.8to 2.1 13to 15
Rear PTO cover mounting bolt M8 18 to 20 1.8to0 2.1 13t0 15
Rear axle case (R.H.) mounting bolt M8 18 to 20 1.8t0 2.1 13t0 15
66T final gear mounting screw — 611070 6.2t07.2 45 to 52

— RELATED PAGE
TIGHTENING TORQUES on page 2-13
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4. Checking and adjusting
4.1 Adjusting maximum speed

Il IMPORTANT

e Speed control pedal should contact with
adjusting bolt (A) and / or (B), when depress the
speed control pedal fully.

4. Adjust the stopper bolt (for the forward) length (A)
and lock it securely.

Reference

17.0 mm

Stopper bolt length | Forward 0.669 in.

5. Adjust the stopper bolt (for the reverse) length (B)
and lock it securely.

Reference

17.5 mm

Stopper bolt length | Reverse 0.689 in.

6. Finally check the traveling speed or rear axle shaft
rotation speed.

7. If the measurement is not within the references,
check the adjusting bolt length (A), (B).

Maximum rear
axle shaft speed

i1
(At engine maxi- Reference 52.2 min
52.2 rpm
mum speed and
low range)
BX1880

F d 12.0 to 13.0 km/h
Maximum traveling | ~orwar 7.46 t0 8.07 mph
speed (At engine
maximum speed) Reverse 9.00 to 10.0 km/h

5.60 to 6.21 mph

BX2380 and BX2680

13.0 to 14.0 km/h

Maximum traveling | Forward 8.08 to 8.69 mph
speed (At engine
maximum speed) Reverse 10.0 to 11.0 km/h

6.22 to 6.83 mph

(A) Stopper bolt length (For- (B) Stopper bolt length (Re-
ward) verse)

1. Lift up the rear wheels safely by the rigid jacks.
2. Shift the front wheel drive lever to OFF position.

3. Depress the speed control pedal to the forward all
the way and lengthen the stopper bolt (for the

forward) until it touches the speed control pedal.

4.2 Adjusting HST neutral position

A CAUTION

* Park the machine on a firm and level ground.

I NOTE
e When adjusting the HST neutral position,
loosen the locking screw approximately 2 turns
counterclockwise not to drop the nut inside.
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4. Checking and adjusting

(Reverse to neutral position)

10. Depress the speed control pedal to reverse speed
position, and release the foot from the speed
control pedal. Check the rear axle (or the wheel)
stops rotating. If the rear axle (or the wheel) does
not stop rotating, adjust the locking screw (4) to
stop rotating.

(1) Range gear shift lever (4) Locking screw
(2) Front wheel drive lever (A) 4WD off position
(3) Neutral adjust lever (B) Hi position

1.

Place the wooden blocks at the front and the rear
side of the wheels to prevent tractor from moving.

2. Lift up the rear wheels and secure with rigid jacks.
3. Remove the R.H. rear wheel from the tractor.
4. Shift the front wheel drive lever (2) to the 4WD off 11. After adjusting the neutral position, tighten the
position (A). locking screw (4) securely.
5. Start the engine.
6. Op.erate the engin.e at the maxim.um r.eyolution. 4.3 Checking and adjusting HST
7. Shift the range §h|ft lever (1) to hi position (B). neutral spring (dynamic braking)
8. Loosen the locking screw (4).
(Forward to neutral position) A
9. Depress the speed control pedal to forward speed WARNING
position, and release the foot from the speed * Do not operate if tractor moves on level ground
control pedal. Check that the rear axle (or the with foot off speed control pedal.
wheel) stops rotating. If the rear axle (or the wheel) * If tractor moves on level ground with foot off
does not stop rotating, move the position of the the pedal, or, if the pedal is too slow in
locking screw (4) to the machine front side to stop returning to neutral position when removing the
rotating. foot from the pedal, adjust the HST neutral
spring.
The HST neutral spring located under the front right
side of the fender can adjust returning speed of speed
control pedal. Since the HST neutral spring tension is
weakened, the HST tension should be checked and
adjusted every 100 hours.
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Checking the HST neutral spring tension

1.

2

N

Start the engine and hold the maximum engine
speeds.

Operate the machine on the concrete level ground.
Shift the range gear shift lever to hi position.
Depress the speed control pedal to forward.
Release the foot from the speed control pedal.
Check the distance (L) between the foot releasing
point and the machine stopping point.

If the distance is more than shown below,
strengthen the HST neutral spring tension so that
the machine will stop in the specified distance after
releasing the foot from the speed control pedal.

(A) Foot releasing point (L) Distance between foot re-
(B) Machine stopping point leasing point and the ma-

chine stopping point

Distance (L) be-
tween the foot re-

leasing point and Specification 3m

: 10 ft.
the machine stop-
ping point

Adjusting the HST neutral spring tension

1.
2.
3.

4.
5

Remove the step from the machine.

Loosen the lock nut (2).
Turn the adjusting nut (3) half turn to pull the HST
neutral spring (1).
Tighten and lock the lock nut (2).
Start the engine and check dynamic brake as
mentioned former.

If the machine will not stop with dynamic brake in
the specified distance, adjust the neutral spring
again.

* The feeling of dynamic braking can be adjusted

by changing the arm (6) position of damper (5).

(1) HST neutral spring

(2) Lock nut
(3) Adjusting nut
(4) Adjusting rod
(5) Damper

(6) Arm

(M) Length of adjusting rod from

stay

Length (M) of ad-
justing rod at ship-
ping the machine

from the factory

Factory specifi-
cation

10 mm
0.39in.

4.4 Checking charge relief pressure

A CAUTION

* When checking, park the tractor on flat ground,
and apply the parking brake.
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1. Remove the plug (R 1/4) (1) from the front cover,
then install the adaptor (R 1/4) and pressure gauge.

(1) Plug

2. Set the range gear shift lever to neutral position.

3. Start the engine and operate it at the maximum
speed.

4. Read the pressure gauge to measure the charge
relief pressure.

5. If the measurement is not within the factory
specifications, check the charge relief valve and
related hydraulic components.

Charge relief pres- | Factory specifi- 0.5510 0.75 MPa
Jralgereletpres- | Tab oy SP 5.6 10 7.7 kgficm?
80 to 100 psi
. I 50 °C
Oil temperature Specification 122 F

(When reassembling)

Il NOTE
* When reinstalling the hexagon socket head
plug, apply liquid lock (Three Bond 1324 or its
equivalent) to the plug.

Charge relief valve | 30to 44 N-m

Tightening tor- checking plug (R 3.0to 4.5 kgf-m

que

1/4) 22 to 32 Ibf-ft

4.5 Checking high relief pressure
(Forward)

A CAUTION

¢ When checking, park the tractor on flat ground,
and apply the parking brake.

Il IMPORTANT
¢ Measure quickly the high relief pressure within
about 10 seconds.

(1) P1 port (Reverse) (2) P2 port (Forward)

1. Jack up the machine.

2. Remove the hexagon socket head plug (R 1/4) from
P2 (2), then install the adapter, cable, and pressure
gauge.

3. Start the engine and operate it at maximum speed.

4. Set the range gear shift lever to hi position.

5. Depress the speed control pedal to forward, and
read the pressure gauge to measure the high relief
pressure.

6. If the measurement is not the same as factory
specification, check the high pressure relief valve
and related hydraulic components.

High relief pres-
sure (Forward) (Oil
temperature at

50 °C, 122 F)

Factory specifi-
cation

20.1to 21.1 MPa
205 to 215 kgf/cm?
2920 to 3060 psi

(When reassembling)

Hl NOTE
* When reinstalling the hexagon socket head
plug, apply liquid lock (Three Bond 1324 or its
equivalent) to the plug.

Tightening tor-
que

Hexagon socket
head plug (P1 and
P2 port)

30t0 44 N'm
3.0to 4.5 kgf'm
22 to 32 Ibf-ft
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4.6 Checking high relief pressure
(Reverse)

A CAUTION

* When checking, park the tractor on flat ground,
and apply the parking brake.

Il IMPORTANT
¢ Measure quickly the high relief pressure within
about 10 seconds.

(When reassembling)

B NOTE
* When reinstalling the hexagon socket head
plug, apply liquid lock (Three Bond 1324 or its
equivalent) to the plug.

Hexagon socket 30to 44 N-m
head plug (P1 and | 3.0 to 4.5 kgf-m
P2 port) 22 to 32 Ibf-ft

Tightening tor-
que

4.7 Readjusting relief valve (When
HST does not work due to its loose
hexagon socket head screw)

Il IMPORTANT

¢ KUBOTA does not recommend readjusting the
relief valve. KUBOTA recommends replacing it
with genuine parts.

¢ As the HST may be damaged if the pressure is
set to high by mistake, be careful when
adjusting it.

Il NOTE

e The relief pressure is set within the factory
specification when shipped from the factory.
But, for the purpose of after-sales services, as it
is impossible to reset the pressure precisely as
set in the factory, its setting range is defined as
a slightly wider range within the variable
specification.

20.1 to 21.1 MPa
205 to 215 kgf/cm?
2920 to 3060 psi

Factory specifi-
cation

Relief pressure
15.0 to 20.0 MPa

Variable speci- 153 to 203 kgflcm?

fication

(1) P1 port (Reverse) (2) P2 port (Forward)

1. Jack up machine.

2. Remove the hexagon socket head plug (R 1/4) from
P1 (1), then install the adapter, cable and, pressure
gauge.

3. Start the engine and operate it at maximum speed.

4. Set the range gear shift lever to hi position.

5. Depress the speed control pedal to reverse, and
read the pressure gauge to measure the high relief
pressure.

6. If the measurement is not same as factory
specification, check the high pressure relief valve
and related hydraulic components.

High relief pres-
sure (Reverse) (Qil | Factory specifi-
temperature at cation

50 °C, 122 )

20.1t0 21.1 MPa
205 to 215 kgf/cm?
2920 to 3060 psi

2180 to 2900 psi
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1. Measure the pre-adjustment distance (A).

2. Compress the spring of the relief valve with a relief
valve assembling tool (3).

3. Find the distance (A) by turning the poppet (4) with
a screwdriver.

Distance (A) of re-
lief valve (For-
ward)

39.10 to 39.20 mm
1.540 to 1.543 in.

Reference val-
Distance (A) of re- | ye

lief valve (Re- 38.60 to 38.70 mm
verse, $1.5 mm or- 1.520 to 1.523 in.
ifice)

The distance (A) changes by about 0.5 mm (0.02 in.) per one turn of
the poppet (4).

4. Repeat the same operation a few times to find the
distance (A) as it is difficult to acquire at the first
time.

5. After finding the distance (A), hold the setscrew (6)
to a vice and fasten the hexagon socket head screw
(2) with specified torque. On this occasion, use a
copper plate, etc. for the vice jaws not to damage
the setscrew (6).

2510 29 N-m
2.510 3.0 kgf-m
18 to 21 Ibf-ft

Tightening tor- Hexagon socket
que head screw

6. Install the relief valve in the HST.

7. Check the relief pressure as indicated in “Checking
high relief pressure (Forward)” and “Checking high
relief pressure (Reverse)”. The distance (A) is for
refresh only. Make sure to check the relief pressure
after readjustment.

8. If the relief pressure does not fall within the
readjustment pressure range, repeat the processes
of the above.

15.0 to 20.0 MPa
153 to 203 kgf/cm?
2180 to 2900 psi

Relief valve read- Factory specifi-
justing pressure cation

The pressure changes by 1.5 MPa (15 kgf/cm?2, 210 psi) per 0.1 mm
(0.004 in.) in distance (A).

— RELATED PAGE
4.5 Checking high relief pressure (Forward) on page

4-32
4.6 Checking high relief pressure (Reverse) on page
4-33

(1) Relief valve assembly (5) Valve seat

(2) Hexagon socket head screw (6) Setscrew

(3) Relief valve assembling tool  (A) Distance

(4) Poppet
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4. Checking and adjusting

4. TRANSAXLE

4.8 Checking PTO clutch operating
pressure

A CAUTION

* When checking, park the tractor on flat ground,
apply the parking brake.

Il IMPORTANT
e Do not connect the universal joint of the
implement to the mid and rear PTO shaft.

1. Lift the rear of the tractor and remove the left rear
wheel.

2. Remove the plug (R 1/8), then install the adapter (R
1/8), cable and pressure gauge.

3. Start the engine and set at maximum speed.

Condition

Engine speed Oil temperature

Maximum 451055 °C (11310 131 F)

4. Move the PTO clutch lever to Engaged position,
and measure the pressure.

5. If the measurement is not same as factory
specifications, check the PTO relief valve and
related hydraulic components.

1.0to 1.3 MPa

PTO clutch operat- | Factory specifi- 11 to 13 kgflem?

ing pressure cation

150 to 180 psi

(When reassembling)

Il NOTE
* When reinstall the hexagon socket head plug,

4.9 Adjusting brake pedal free travel

A CAUTION

e Stop the engine, remove the key, lower the
implement to the ground, and chock the wheels
before checking brake pedal.

¢ Even if the brake pedal free travel is within the
limitation, adjust the brake pedal following the
procedure below.

(1) Lock nut
(2) Turnbuckle

(A) Free travel
(B) Right rear tire

1. Release the parking brake.

2. Loosen the lock nut and turn the turnbuckle to
adjust the rod length.

3. Extend the turnbuckle one additional turn.
Retighten the lock nut.

5. Depress the brake pedal several times and make
sure the brake pedal free travel is correct according
to specification.

B

Brake pedal free Factory specifi- | 25 to 35 mm

apply liquid lock (Three Bond 1324 or its travel cation 10to 1.4 in.
equivalent) to the plug.
Tightening tor- PTO clutch valve 131021 N n;
ue plug (R 1/8) 1.3t0 2.2 kgf-m
9 9.4 t0 15 Ibf-ft
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SERVICING
5. Disassembling and assembling

5. Disassembling and
assembling
5.1 Separating transaxle

5.1.1 Draining transmission fluid

A CAUTION

* Be sure to stop the engine before checking and
changing the transmission fluid.

1. Place oil pan under the tractor.

2. Remove the drain plug (1) at the bottom of the
transmission case.

(A) Oil level is acceptable within
this range.

(2) Filling plug

(3) Dipstick

» After operating the engine for a few minutes, stop it
and check the oil level again, if low, add oil to
prescribed level.

1M1.3L

Transmission fluid | Capacity 2.99 U.S.gals

2.49 Imp.gals

(1) Drain plug

3. Drain the transmission fluid and reinstall the drain
plug.
(When refilling)

Il IMPORTANT
e Do not operate the tractor immediately after
changing the transmission fluid.
¢ Operate the engine at medium speed for a few
minutes to prevent damage to the transmission.
* Do not mix different brands oil together.

+ Fill new oil from filling port after removing the filling
plug (2) up to the upper notch on the dipstick (3).

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

5.1.2 Removing battery

A WARNING
To avoid serious injury or death:

e When disconnecting the battery cables,
disconnect the negative cable from the battery
first.

* When connecting, connect the positive cable to
the battery first.

1. Remove the under panel (1).

(1) Under panel

2. Disconnect the negative cable (3) from the battery

).
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5. Disassembling and assembling

4. TRANSAXLE

3. Disconnect the positive cable (4) from the battery
(2) and remove the battery.

(2) Battery (4) Positive cable
(3) Negative cable

5.1.3 Removing lift rod and lower link

1. Remove the top link (2).
2. Remove the stopper pin (6) and remove the check
chain plate (3).

(1) Liftrod L.H. (5) Lower link R.H.
(2) Top link (6) Stopper pin

(3) Check chain plate (7) Lower link L.H.
(4) Liftrod R.H.

3. Move the bushes (8) to inside.

4. Move the shaft (9) to right side and remove the
lower link as a unit.

(8) Bush (9) Shaft

5.1.4 Removing ROPS

1. Disconnect the R.H and L.H. hazard lamp/turn
signals (3), (4) from the wire harness.

2. Remove the upper ROPS (1).

(1) Upper ROPS

(2) R.H.lower ROPS

(3) R.H. hazard lamp/turn signal
(4) L.H. hazard lamp/turn signal
3. Remove the ROPS mounting bolts (6).

4. Remove the R.H. and L.H. lower ROPS (2), (5).

(When reassembling)

(5) L.H.lower ROPS
(6) Bolt

48.0t0 55.9 N'm
4.90 to 5.70 kgf-m
35.5 to 41.2 Ibf-ft

ROPS mount-

Tightening torque ing bolt

5.1.5 Removing seat

1. Disconnect the seat switch connectors.
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SERVICING
5. Disassembling and assembling

2. Remove the snap pins (2) to remove the seat (1).

(1) Seat (2) Snap pin

5.1.6 Removing step

1. Disconnect the upper cruise control rod (1) from the
lower cruise control rod.

2. Remove the R.H. and L.H. side covers (2), (7).

Hl NOTE
e 12 V outlet connector is near the L.H. tail
lamp connector.

3. Remove the L.H. lever grips (3).

(5) Forward HST pedal
(6) Reverse HST pedal
(7) L.H. side cover

(1) Upper cruise control rod

(2) R.H. side cover

(3) Step mat

(4) Step

3. Remove the step mat (3).

4. Remove the forward and reverse HST pedals (5),
(6).

5. Remove the step (4).

5.1.7 Removing fender

1. Disconnect the L.H. and R.H. tail lamps (3), (7) from
the wire harness.

2. Disconnect the 12 V outlet (2) from the wire
harness.

(1) Tail lamp (6) Lowering speed adjusting
(2) 12V outlet knob
(3) L.H.lever grip (7) R.Hlever grip
(4) Differential lock pedal cover
(5) Cutting height adjusting dial
knob

4. Remove the differential lock pedal cover (4), cutting
height adjusting dial knob (5), and lower speed
adjusting knob (6).

5. Remove the R.H. lever grips (7).

6. Remove the R.H. lever guide (8) and R.H. handrail
(10).

7. Remove the L.H. lever guide stay nut.

(8) R.H.lever guide
(9) Fender

(10) R.H. handrail

8. Remove the fender (9).

5.1.8 Removing fuel tank

1. Remove the and R.H. lever guide stay (1).
2. Drain the fuel from the fuel tank.
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5. Disassembling and assembling

4. TRANSAXLE

3. Disconnect the fuel sensor connectors (4) and
safety switch connector (7).

(1) R.H. lever guide stay (6) Fuel return hose

(2) Fuel tube cover (7) Connector

(3) Seat stopper (8) Fuel supply hose

(4) Fuel sensor connector

(5) Fuel tank

4. Remove the fuel tube cover (2).

5. Disconnect the fuel return hose (6) and fuel supply
hose (8).

6. Remove the seat stopper (3).

7. Remove the R.H. and L.H. fuel tank stays (9) and

cushions (10), then remove the fuel tank (5).

(1) L.H. rear wheel

(2) R.H.rear wheel

(When reassembling)

Tightening tor-
que

Rear wheel mount-
ing bolt

109 to 129 N-m
11.1 to 13.2 kgf-m
80.3 to 95.4 Ibf-ft

©)

R.H. fuel tank stay (10) Cushion

(When reassembling)

48t0 55N'm
4.9t0 5.7 kgf-m

Fuel tank stay
mounting bolt and

Tightening tor- | MUt 36 to 41 Ibf-ft
aue 123.5t0 147.0N-m
Seat stopper bolts | 12.6 to 15.0 kgf-m

91.2 to 108 Ibf-ft

5.1.9 Removing rear wheel

1.

Remove the rear wheels (1), (2).

5.1.10 Removing fender center stay

1. Remove the fender center stay (1).

(1) Fender center stay

(When reassembling)

Tightening tor-
que

Fender center stay
mounting bolt and
nut (M14)

98.0to 125 N-m
11.0to 12.8 kgf-m
79.6 to 92.5 Ibf- ft

Fender center stay
mounting bolt and
nut (M10)

39.2t045.1N'm
4.00 to 4.60 kgf-m
29.0 to 33.2 Ibf-ft

5.1.11 Removing fender bracket and hitch

plate

1. Remove the hitch plate (2).
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4. TRANSAXLE

SERVICING
5. Disassembling and assembling

2. Remove the parking brake return spring (4) and the
fender brackets (1), (3).

(1) Fender bracket L.H.
(2) Hitch plate
(3) Fender bracket R.H.

(4) Return spring

(When reassembling)
* Do not firmly tighten all screws, bolts and nuts until
most components are attached.

Hitch plate mount- | 124 to 147 N-m
ing bolt and nut 12.6 to 15.0 kgf-m

Tightening tor- (M14) 91.2 to 108 Ibf-ft

que

124 t0 147 N-m
12.6 to 15.0 kgf-m
91.2 to 108 Ibf-ft

Fender bracket
mounting bolt and
nut (M14)

5.1.12 Removing transaxle assembly

1. Remove the differential lock rod (1) and disconnect
the mower link (2).

(1) Differential lock rod

2. Remove the brake rod (4).
3. Disconnect the hoses (3). (If equipped.)

(2) Mower link

(3) Hoses (4) Brake rod

4. Disconnect the connectors (5).
5. Remove the rear coupling mounting bolt (8).

6. Disconnect the power steering pipes (9) from the
transaxle.

7. Remove the speed control rod (7).

(8) Rear coupling mounting bolt
(9) Power steering pipe

(5) Connector

(6) Front wheel drive shaft
(7) Speed control rod

8. Remove the wire harness clamps.
9. Remove the frame brackets (10).

Speed control rod Reference val- | 373 mm
length (7) ue 14.7 in.
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5. Disassembling and assembling

4. TRANSAXLE

(When reassembling)
» Tighten the smaller bolt (M12) first.

» Before mounting the transaxle assembly on the
tractor main frame, check the flatness of the frame

brackets with a straight edge securely.

(10) Frame bracket

Tightening tor-
que

Transaxle assem-
bly mounting bolt
(M12)

63to 72N'm
6.4 to 7.4 kgf-m
47 to 53 Ibf-ft

Transaxle assem-
bly mounting bolt
(M14)

124 to 147 N-m
12.6 to 15.0 kgf-m
91.2 to 108 Ibf- ft

Rear coupling
mounting bolt (M8)

241027 N'm
2.4 t0 2.8 kgf - m
18 to 20 Ibf-ft

5.1.13 Removing brake pedal

1. Unhook the spring (2) and remove the parking lock

(1)-

(1) Parking lock
(2) Spring

(3) Parking arm

2. Remove the split pin then remove pin (5) from the

brake arm (4).

3. Remove the brake pedal (6).

(4) Brake arm
(5) Pin

(6) Brake pedal
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5.1.14 Removing propeller shaft

5.1.16 Removing speed control pedal, HST
damper, and cruise rod
1. Remove the speed control pedal (1).

2. Remove the rue ring cotter (4).
3. Remove the HST dumper (2).

(1) Front coupling (3) HST fan

(2) Rear coupling

1. Disconnect the front coupling (1) from the engine.
2. Remove the propeller shaft assembly.

3. Remove the HST fan (3) from the propeller shaft.
(When reassembling)

» Apply grease to inside of the front coupling and the
rear coupling.

241027 N'm
2410 2.8 kgf'm
18 to 20 Ibf-ft

Front coupling
mounting bolt (M8)
Tightening tor-

(1) Speed control pedal
(2) HST dumper
(3) HST pedal link

(4) Rue ring cotter

4. Remove the cruise arm (6).
5. Remove the cruise rod (5).

6. Remove the spring pin then remove the release
arm (7) and cruise plate (9).

que , 9.8t0 11 N'm
HST fan mounting 1.0t0 1.2 kgf-m

bolt (M8) 730 8.6 Ibf-ft

5.1.15 Removing differential lock pedal

1. Remove the differential lock return spring (1).

(1) Spring (4) Differential lock rod

(2) Differential lock pedal
(3) Rue ring cotter
2. Remove the rue ring cotter (3).

3. Turn and remove the differential lock pedal (2).

(5) Cruise rod
(6) Cruise arm
(7) Release arm

(8) Cruise spring
(9) Cruise plate

(When reassembling)
» Be sure to assemble the cruise spring (8) properly.

4-42 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

KiSC issued 03, 2019 A



SERVICING
5. Disassembling and assembling 4. TRANSAXLE

5.2 Hydrostatic transmission 5.2.2 Removing PTO clutch valve

5.2.1 Removing levers and mower lift arm

(1) Range gear shift lever (3) Front wheel drive lever
(2) Hydraulic control lever

1. Tap out the spring pin from the range gear shift
lever (1) and front wheel drive lever (3), then
remove the both levers.

2. Remove the hydraulic control lever (2).

3. Remove the PTO select lever (4) and PTO clutch
control lever (5).

(1) Stopper (3) O-ring
(2) PTO clutch valve (4) Oil passage

1. Remove the stopper (1).

2. Draw out the PTO clutch valve (2) from the
transaxle assembly.

(When reassembling)
1. Clean the oil passages (4).
2. Apply the transmission fluid to the O-rings (3).

(4) PTO select lever (5) PTO clutch control lever

(When reassembling)
* Apply grease to inside of the front coupling and rear
mounting.

Hydraulic control 18t0 20 N'm
lever mounting bolt | 1.8 to 2.1 kgf-m
and nut 13 to 15 Ibf-ft

Tightening tor-
que
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5.2.3 Removing oil cooler cover

5.2.4 Removing center section and valve
plates

(1) Center section (2) Valve plate

1. Remove the valve plates (2).

(When reassembling)

M
()
@)

2.

HST front cover (4) Internal circlip
Transaxle assembly (5) Oil seal
Bolt (6) Center section

Remove the HST front cover (1) not to damage the
oil seal (5).
Remove the center section (6).

(When reassembling)

Do not damage the oil seal (5).
Tighten the HST mounting bolts and the nut to the
factory specifications.

Tightening tor-
que 18020 N'm

18t0 20N-m
1.8 to0 2.1 kgf-m
13 to 15 Ibf-ft

Qil cooler cover
mounting bolt (M8)

Oil cooler cover 1810 2.1 kgf-m

mounting nut (M8) 13 10 15 Ibf ft

(2) Valve plate (4) Anchor pin
(3) Groove

1. Check the direction of the groove (3).

2. Install the valve plates (2) to the anchor pins (4)

securely.
3. Install the groove of the valve plate (pump plate) to
the engine side.
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4. TRANSAXLE

5.2.5 Removing check and high pressure
relief valve plug

1. Remove the check and high pressure relief plug (G
1/2).

» Since there is an orifice in the check and relief
valve body (reverse) (5), re-install the check and
relief valve (4), (5) to their original positions.

Factory specifi- | 1.5 mm

Orifice cation 0.059 in.

5.2.7 Removing cylinder block

(1) Center section (3) Plug
(2) Plug

(When reassembling)

Check and high 59to 78 N'm
pressure relief 6.0 to 8.0 kgf'm
valve plug (G 1/2) | 44 to 57 Ibf-ft

Tightening tor-
que

5.2.6 Checking check and high pressure
relief valve

(3) Pump shaft

(6) Cylinder block assembly

(4) Cylinder block assembly (Motor side)
(Pump side)
(5) Cylinder block assembly
(Pump side)
1. Remove the gasket (1).
(1) Plug (5) Check and relief valve (Re-
(2) O-ring verse)
(3) Spring
(4) Check and relief valve (For-
ward)
1. After removing the plug (1), draw out the spring (3)
and the check and high pressure relief valve
assembly (4), (5).
(When reassembling)
* Be careful not to damage the O-ring (2) on the plug
(1).
(1) Gasket
BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 4-45

KiSC issued 03, 2019 A



SERVICING

4. TRANSAXLE 5. Disassembling and assembling

2. Remove the O-ring (2). 5.2.9 Removing swashplate and trust roller
bearing

(2) O-ring

3. Remove the cylinder block assembly (4), (5) from
the transaxle.

(When reassembling)

* Turn the disassembling and the assembling stand
vertically.

* Install the cylinder block assembly (4), (5) to the
shafts not to drop the pistons from the cylinder
block assembly (4), (5) carefully.

5.2.8 Removing cylinder block and piston

B NOTE
¢ Be careful not to damage the surface of the
cylinder block and the piston.

1. Remove the piston (3) and the spring (2) from the
cylinder block (1).

(1) Motor shaft (5) Swashplate
(2) Thrust bearing (7) Slot guide
(3) Pump shaft (8) Cradle bearing

(4) Thrust roller bearing

(1) Cylinder block (3) Piston
(2) Spring

(When reassembling)
* Apply clean transmission oil to the cylinder block
and the piston.

4-46 BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX
KiSC issued 03, 2019 A



SERVICING
5. Disassembling and assembling

4. TRANSAXLE

1. Remove the circlip (6) from the pump shaft (3) and
the motor shaft (1).

(6) Circlip

2. Remove the thrust bearing (2).

3. Remove the swashplate (5) and the thrust roller
bearing (4).

(1) 4WD detent bolt
(2) Detent spring
(3) Detent ball

(4) Transaxle front case

5.2.11 Removing neutral arm and trunnion
arm

(4) Thrust roller bearing (5) Swashplate

(When reassembling)

* Apply clean transmission oil to the cradle bearing
and the trunnion arm.

* Hold the slot guide with a minus screw driver.

* Apply clean transmission oil to the thrust roller
bearing.

5.2.10 Removing 4WD detent ball

1. Remove the 4WD detent bolt (1), the detent spring
(2) and the detent ball (3) before removing the
transaxle front case, not to drop the detent ball (3)
into the transaxle case.

(1) Bolt

(2) Neutral spring
(3) Neutral arm
(4) Lock screw

(5) Neutral adjuster
(6) Trunnion arm
(7) External circlip

1. Disconnect the neutral spring (2) from the HST front
cover.

2. Loosen the neutral adjuster (5).

w

Remove the external circlip (7).

4. Remove the bolts (1).
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5. Disassembling and assembling

5. Remove the neutral adjuster (5) and the neutral arm
(3).

6. Remove the trunnion arm (6).

(When reassembling)
» Adjust the HST neutral position. Refer to "Checking
and adjusting" section.

5.3 Hydraulic cylinder
5.3.1 Removing hydraulic cylinder

(When reassembling)
* Apply liquid gasket (Three Bond 1208D or
equivalent) to the joint surface of the transaxle case
to the hydraulic cylinder.

40t0 44 N'm

Tightening tor- Hydraulic cylinder 4.01t0 4.5 kgf-m

que mounting bolt

29 to 32 Ibf-ft

(2) Hydraulic cylinder (3) Bolt

1. Disconnect the delivery pipe (1).

(1) Delivery pipe

2. Remove the hydraulic cylinder mounting bolts (3).
3. Remove the hydraulic cylinder (2).

5.4 Transaxle shafts

5.4.1 Removing transaxle case front cover

Hl NOTE

* Before removing the transaxle case front cover
(4), remove the 4WD detent bolt (1), the detent
spring (2) and the detent ball (3) from the
transaxle case front cover (4).

* Remove the circlip (5) from the HST pump shaft
(PTO shaft) from the HST pump shaft (6) and the
HST motor shaft securely.
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5. Disassembling and assembling 4. TRANSAXLE
(1) 4WD detent bolt (8) Front wheel drive shaft
(2) Detent spring (9) Spiral bevel pinion shaft
(3) Detent ball (10) HST motor shaft
(4) Transaxle case front cover (11) Mid-PTO shaft
(5) Circlip (12) Mid-PTO idle gear shaft

(6) HST pump shaft (PTO shaft) (13) PTO select shaft
(7) Front cover mounting bolt

1. Remove the transaxle case front cover mounting
bolts (7).

2. Remove the transaxle case front cover (4) as an
unit.

(When reassembling)
* Apply liquid gasket (Three Bond 1208D or
equivalent) to the joint surface of the transaxle case
to the front cover.

Tightening tor- Transaxle case 39t044 N-m
uge 9 front cover mount- | 4.0 to 4.4 kgf-m
q ing bolt (M10) 29 to 32 Ibf-ft
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SERVICING

5. Disassembling and assembling

5.4.2 Removing hydraulic pump assembly

(1) Hydraulic pump assembly

(When reassembling)
» Apply transmission oil to the O-rings.
» Since the mounting bolt (2) is installed through the
hydraulic pump to the transaxle case, bind the
sealing tape to the mounting bolt (2) securely.

Tightening tor-
que

Hydraulic pump 79t088N'm
assembly mount- 0.80 to 0.90 kgf-m
ing bolt (M6) 5.8 t0 6.5 Ibf-ft
Hydraulic pump 18t020N'm

assembly mount-

1.8t0 2.1 kgf-m

ing bolt (M8) 13 to 15 Ibf-ft

(2) Bolt (Through bolt) (5) O-ring
(3) Bolt (6) O-ring
(4) O-ring (7) O-ring
1. Remove the hydraulic pump assembly mounting

bolt (2), (3).
2. Remove the hydraulic pump assembly (1) as an

unit from the transaxle case.
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SERVICING
5. Disassembling and assembling

4. TRANSAXLE

5.4.3 Removing rear PTO cover assembly

M
()
©)
4)

Bolt (5) Rear PTO shaft
Rear PTO cover (6) Oil seal
Bearing (7) Vinyl tape

11T PTO select shaft

Remove the rear PTO cover mounting bolts (1).
Remove the rear PTO cover (2).

Remove the rear PTO shaft (5) from the rear PTO
cover (2).

(When reassembling)

Pull the 11T PTO select shaft with the bearing
approximately the bearing thickness.

Apply liquid gasket (Three Bond 1208D or
equivalent) to the joint surface of transaxle case to
the rear PTO cover.

Bind the vinyl tape to the rear PTO shaft not to
damage the oil seal.

Tightening tor- Rear PTO cover
que mounting bolt (M8)

18t0 20N-m
1.8 10 2.1 kgf-m
13 to 15 Ibf-ft

5.4.4 Disassembling rear axle (L.H.)

Hl NOTE

Prepare a specially bent circlip pliers.
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4. TRANSAXLE 5. Disassembling and assembling
(1) Rear axle (4) Ball bearing
(2) Oil seal (5) Rear axle case
(3) Internal circlip
1. Draw out the oil seal with a screw driver.
2. Remove the internal circlip from the rear axle case.
3. Draw out the rear axle from the rear axle case.
(When reassembling)
» Do not damage the oil seal.
5.4.5 Removing rear axle case (R.H.)

(2) 37T spiral bevel gear (4) 66T final gear
(3) 10T final gear shaft (Brake
shaft)

1. Remove the rear axle case (R.H.) mounting bolts.
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5. Disassembling and assembling

4. TRANSAXLE

2. Remove the rear axle case (R.H.) (1) as an
assembly from the transaxle case.

(1) Rear axle case (R.H.)
3. Remove the 37T spiral bevel gear (2).

Il NOTE

¢ Since the adjusting shims are installed
behind the 37T spiral bevel gear, check the
shims.

4. Remove the 10T final gear shaft (3).

5. Remove the 66T final gear with the differential lock
shift fork.

Wh bli (1) 66T final gear (10) Differential side gear washer
(When reassembling) (2) Bearing (11) Key
* Apply liquid gasket (Three Bond 1208D or (3) Differential lock shift fork (12) Differential pinion
equivalent) to the joint surface of transaxle case to (4) Bearing (13) Differential pinion washer
the rear axle case (R H ) (5) Differential lock shifter (14) Differential side gear
o (7) Differential case (15) Differential side gear washer
(8) Differential pinion shaft (16) Differential pinion
Tightening tor- Rear axle case 18t020N-m (9) Differential side gear (17) Differential pinion washer
que (R.H.) mounting 1.8t0 2.1 kgf-m
bolt (M8) 1310 15 Ibf ft 1. Remove the bearing (2) with a puller.
2. Remove the bearing (4) with a puller.
5.4.6 Removing 66T final gear 3. Remove the differential lock shifter (5) and 66T final
gear (6).
(6) 66T final gear
4. Put parting marks on the differential pinions (12),
(16) and the differential side gears (9), (14).
5. Tap out the differential pinion shaft (8).
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SERVICING

5. Disassembling and assembling

6. Remove the differential pinions (12), (16), the
differential pinion washers (13), (17), differential
side gears (9), (14) and the differential side gear
washers (10), (15).

(When reassembling)

+ Install the differential pinion and differential gear,
aligning the parting marks.

* Lock the differential pinion shaft (8) by setting the
key (11).

61t0 70N-m
6.2to0 7.2 kgf-m
45 to 52 Ibf-ft

Tightening tor- 66T final gear
que mounting bolt

5.4.7 Removing rear axle case, R.H. and
brake

(1) Internal circlip
(2) Brake cam lever
(3) External circlip
(4) Steel ball

(5) Actuator

(6)
M
8
©

Brake disc
Friction plate
Bearing holder
Shim

1. Remove the internal circlip (1).

2. Remove the shim (9), the bearing holder (8) and the
other brake parts from the brake case.

(When reassembling)
* Apply grease to the steel balls.
» Be careful not to damage the O-ring on the brake

cam lever.

+ Check that the brake cam lever moves smoothly.
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5. Disassembling and assembling 4. TRANSAXLE

5.4.8 Removing PTO clutch assembly

(1) Pump shaft (PTO clutch (10) Brake plate
shaft) (11) Clutch piston
(2) Bearing (12) Separate plate
(3) Clutch gear (13) Disc plate
(4) Clutch pack (14) Backing plate
(5) Bearing (15) Internal circlip
(6) Sealring (16) Brake spring
(7) Clutch case (17) Washer
(8) O-ring (18) External circlip
(9) Brake disc (19) Clutch spring compressor
1. Remove the bearing (2).
2. Remove the external circlip and the clutch gear (3).
3. Remove the seal rings (6).
4. Remove the bearing (5).
5. Remove the external circlip (18) using a clutch

spring compressor.

6. Disassembling the clutch pack inner parts as show
in the figure.

(When reassembling)
+ Change the seal rings (6) with new ones.

5.5 Assembling shafts

5.5.1 Assembling select arms and HST
pump shaft (PTO clutch shaft)

» Be careful not to damage the O-rings on the arms.
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4. TRANSAXLE 5. Disassembling and assembling

(1) PTO select arm

2. Install the range shift arm (2) and the front wheel
drive shift arm (3).

3. Install the idle gear shaft.

Hl NOTE
* Install the rear PTO cover and the PTO select
gear shaft before installing HST pump shaft
assembly.

4. After installing the rear PTO cover to the transaxle
case, install the PTO select gear shaft (6).

5. Install the HST pump shaft (PTO clutch shaft) (5).

5.5.2 Assembling front wheel drive shaft,
shifter, spiral bevel pinion shaft and mid-

PTO shaft

(1) PTO select arm (5) HST pump shaft (PTO clutch

(2) Range shift arm shaft)

(3) Front wheel drive shift arm (6) PTO select gear shaft

(4) Mid-PTO idle gear shaft

1. Install the PTO select arm (1).
(1) Front wheel drive shaft (3) Spiral bevel pinion shaft
(2) Shifter

1. Install the front wheel drive shaft (1).

2. Install the shifter (2) and the spiral bevel pinion
shaft (3) together.
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4. TRANSAXLE

3. Install the mid-PTO idle gear shaft (5) and the mid-
PTO shaft (6) and the HST motor shaft (4) together.

(4) HST motor shaft
(5) Mid-PTO idle gear shaft

(6) Mid-PTO shaft

6. Servicing
6.1 Hydrostatic transmission
6.1.1 Checking center section

1. Check the center section surface (1) for scratches
or wear.

6.1.2 Checking charge relief valve

(1) Center section surface

2. If deep scratch or excessive wear is found, replace
the hydrostatic transmission assembly.

(1) Charge relief valve (3) Plug

(2) Spring

1. Check the charge relief valve (1) and the spring (2).
2. If damages are found, replace it.

6.1.3 Checking check and high pressure
relief valve

Il NOTE
* Check and high pressure relief valve (reverse)
has a pin hole.

. Factory specifi- | 1.5 mm
Pin hole cation 0.059 in.
(1) Plug (5) Check and high pressure re-
(2) O-ring lief valve (Reverse)
(3) Spring

(4) Check and high pressure re-
lief valve (Forward)

1. Check the check and high pressure relief valve (4),
(5) for scratches and damage.

2. Check the spring (3) for breakage and wear.

3. If anything are unusual, replace the check and high
pressure relief valve as complete assembly.
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SERVICING
6. Servicing

6.1.4 Checking cylinder block assembly

Il IMPORTANT

* Do not interchange the pistons between the
pump cylinder block and the motor cylinder
block. Pistons and cylinder blocks are matched.

3. Check the thrust plate (4) for scratches and

excessive wear. If it is worn or scored, replace it.

4. Check the cradle bearing (5) for excessive wear. If it

is worn, replace it.

(1) Cylinder block
(2) Piston

(3) Spring
(4) Polished face

1. Check the cylinder blocks (1) and the pistons (2) for
scratches and wear.

2. If there are scratch or worn, replace the cylinder
block assembly.

3. Check the pistons for their free movement in the
cylinder block bores.

4. If the piston or the cylinder block is scored, replace
the cylinder block assembly.

5. Check the polished face (4) of the cylinder block for
scoring. If it is scored, replace the cylinder block
assembly.

6.1.5 Checking thrust washer, thrust roller
bearing, thrust plate and cradle bearing

(3) Thrust bearing
(4) Thrust plate

(1) Swashplate
(2) Thrust washer

1. Check the thrust bearing (3) for scratches and
excessive wear.

2. Ifitis worn, replace it.

(5) Cradle bearing

6.1.6 Checking pump shaft (PTO clutch
shaft)

(1) Seal surface (2) Bearing surface

1. Check the seal surface (1) and the bearing surface
(2).

2. If the pump shaft is rough or grooved, replace it.
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4. TRANSAXLE

3. If the ball bearing or the needle bearing is worn,
replace it.

6.1.7 Checking needle bearing

2. If the thickness is less than the allowable [imit,
replace it.

(1) Needle bearing

1. Check the needle bearings (1) for wear.
2. If the needle bearings (1) are worn, replace them.

6.2 Transaxle case
6.2.1 Checking bearing

Factory specifi- | 1.50 to 1.70 mm
Thickness of PTO cation 0.0591 to 0.0669 in.

clutch disc

1.35 mm

Allowable limit 0.0531 in.

1. Hold the inner race, and push and pull the outer
race in all directions to check wear and roughness.

2. Apply the transmission oil to the bearing, and hold
the inner race.

3. Turn the outer race to check rotation.
4. If there is any damage, replace the bearing.

6.2.2 Checking PTO clutch disc wear

1. Measure the thickness of PTO clutch disc with
vernier calipers.

6.2.3 Checking separate plate and back
plate wear

1. Measure the thickness of pressure plate and steel
back with vernier calipers.

2. If the thickness is less than the allowable limit,

replace it.
Factory specifi- | 0.9450 to 1.055 mm
Thickness of sepa- cation 0.03721 to 0.04153 in.
rate plate 0.80 mm

Allowable limit 0.031 in.

Factory specifi- | 1.9to 2.1 mm

Thickness of back cation 0.075 t0 0.082 in.

plate | 1.85mm
Allowable limit 0.0728 in.
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6.2.4 Checking flatness of clutch piston,
pressure plate and steel plate

1. Place the part on a surface plate.

2. Check the flatness by inserting a feeler gauge
(allowable limit size) underneath it at least four

6.2.6 Checking PTO brake disc wear

1. Measure the PTO brake disc thickness with a
vernier caliper.

2. If the thickness is less than allowable limit, replace
it.

points.
Flatness of clutch 0.15 mm
piston 0.0059 in.
Flatness of pres- Allowable limit 0.20 mm
sure plate and 0'0079 in
steel plate ’ '

3. If the gauge can be inserted, replace the part.

6.2.5 Checking clutch spring free length

1. Measure the free length of spring with vernier

calipers.

PTO brake disc
thickness

Factory specifi-
cation

2.90 t0 3.10 mm
0.115t0 0.122 in.

Allowable limit

2.70 mm
0.11in.

6.2.7 Checking PTO brake plate
1. Measure the PTO brake plate thickness with a

vernier caliper.

it.

2. If the thickness is less than allowable limit, replace

2. If the measurement is less than the allowable limit,

PTO brake plate
thickness

Factory specifi-
cation

1.9t0 2.1 mm
0.075 t0 0.082 in.

Allowable limit

1.85 mm
0.0728 in.

replace it.
Factory specifi- | 38.5 mm
Clutch spring free | Cation 1.521in.
length 34.5 mm
Allowable limit 136 in.
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6.2.8 Checking clearance between
differential case and differential side gear

Differential pinion
shaft O.D. cation

Factory specifi- | 19.959 to 19.980 mm
0.78579 to 0.78661 in.

2. Measure the differential pinion I.D. with a cylinder
gauge, and calculate the clearance.

Differential pinion
1.D. cation

Factory specifi- | 20.060 to 20.081 mm
0.78977 to 0.79059 in.

3. If the clearance exceeds the allowable limit, replace
damaged parts.

Factory specifi- | 0.0800 to 0.122 mm

Clearance be- - .
cation 0.00315 to 0.00480 in.

tween differential
pinion shaft and
differential pinion

0.30 mm

Allowable limit 0012 in.

1. Measure the differential side gear boss O.D. with an
outside micrometer.

Differential side Factory specifi- | 37.911 to 37.950 mm

1.4926 to 1.4940 in.

gear O.D. cation

2. Measure the differential case 1.D. with a cylinder
gauge and calculate the clearance.

Differential case
1.D. cation

Factory specifi- | 38.000 to 38.062 mm
1.4961 to 1.4985 in.

3. If the clearance exceeds the allowable limit, replace
damaged parts.

Factory specifi- | 0.0500 to 0.151 mm

Clearance be- - .
cation 0.00197 to 0.00594 in.

tween differential

case and differen-
tial side gear

0.30 mm

Allowable limit 0.012 in.

6.2.9 Checking clearance between
differential pinion shaft and differential
pinion

6.2.10 Checking 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 gear to measure the backlash.

5. If the backlash exceeds the allowable limit, adjust it
with differential side gear shims.

Backlash between | Factory specifi- | 0.15to 0.30 mm
differential pinion cation 0.0059 to 0.011 in.
and differential
! - 0.40 mm
side gear Allowable limit 0016 in.
(Reference)
1.5 mm
0.059 in.
. . 1.6 mm
Thickness of shims 0.063in.
1. Measure the differential pinion shaft O.D. with an 1.7 mm
outside micrometer. 0.067 in.
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6.2.11 Checking backlash between spiral 5. If the backlash exceeds the factory specifications,
bevel pinion gear and bevel gear adjust the shims (3), (4).

Backlash between
spiral bevel pinion
and bevel gear

Factory specifi- | 0.10 to 0.30 mm
cation 0.0040 to 0.011 in.

6.2.12 Checking brake cam lever
movement

1. Move the brake cam lever by hand to check its
movement.

2. If its movement is heavy, refine the brake cam with
a emery paper.

6.2.13 Checking flatness of actuator and
bearing holder

(1) Bevel gear (5) Final gear shaft (Brake shaft)
(2) Spiral bevel pinion gear (A) Bevel gear teeth upper sur-
(3) Shim face . .
(4) Shim 1. Place a straightedge on the contacting surface of
the actuator and the bearing holder.
1. Temporarily assemble the spiral bevel pinion gear 2. Inspect the friction surface of the actuator and the
(2) and the bevel gear (1) in the transaxle case. bearing holder with the straightedge, and determine
2. Hold the wire of solder or plastigauge on the bevel if a feeler gauge will fit on the part of wear.
gear teeth upper surface (A).
3. Turn the front drive shaft one turn clockwise by E??:;ig;ﬁ%ua' Allowable limit | -30 mm
hands. holder 0.012in.
4. Measure the backlash between the spiral bevel o
pinion gear and the bevel gear. 3. Ifit willfit, resurface.
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6. Servicing 4. TRANSAXLE
6.2.14 Checking height of cam plate and Factory specifi- | 1.92 to 2.08 mm
ball Friction plate thick- cation 0.0756 to 0.0818 in.
. . ness Al ble limit 1.52 mm
1. Measure the height of the cam plate with the ball owable limit | o'gegain.
installed.

2. If the measurement is less than the allowable limit,
replace the cam plate and balls.

Factory specifi- | 22.89 to 22.99 mm
Height of cam cation 0.9012 to 0.9051 in.

plate and ball . 22.40 mm
Allowable limit 0.8819 in.

3. Inspect the ball holes of cam plate for uneven wear.
4. If the uneven wear is found, replace it.

6.2.15 Checking brake disc and friction
plate wear

1. Measure the brake disc thickness and the friction
plate thickness with an outside micrometer.

2. If the thickness is less than the allowable limit,

replace it.
Factory specifi- | 3.30 to 3.50 mm
Brake disc thick- cation 0.130 to 0.137 in.
ness
- 3.0 mm
Allowable limit 012in.
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MECHANISM
1. Structure of front axle 5. FRONT AXLE

MECHANISM

1. Structure of front axle

The front axle of the 4WD is constructed as shown below. Power is transmitted from the transmission through the
propeller shaft to the bevel pinion shaft (9), then to the bevel gear (15) and to the differential side gear (13).

The power through the differential side gear is transmitted to the differential yoke shaft (7), (12), and to the bevel gear
shaft (16) through the bevel gears (4), (6) in the bevel gear case (5).

The revolution is greatly reduced by the bevel gears (18), (3), then the power is transmitted to the axle (1).

The differential system allows each wheel to rotate at a different speed to make turning easier.

(1) Axle (6) Bevel gear (11) Differential pinion shaft (16) Bevel gear shaft

(2) Axle flange (7) Differential yoke shaft, R.H. (12) Differential yoke shaft, L.H. (17) Front gear case

(3) Bevel gear (8) Front axle case (13) Differential side gear (18) Bevel gear

(4) Bevel gear (9) Bevel pinion shaft (14) Differential pinion gear (19) Collar

(5) Bevel gear case (10) Differential gear assembly (15) Bevel gear
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MECHANISM
2. Front wheel alignment

2. Front wheel alignment

To assure smooth mobility or maneuverability and
enhance stable and straight running, the front wheels
are mounted at an angle to the right, left and forward
directions. This arrangement is referred to as the Front
Wheel Alignment.

2.1 Camber of front axle

The front wheels are tilted from the vertical as viewed
from the front, upper wheels are spreader than lower
ones.

This inclination is called camber (a). Camber reduces
bending or twisting of the front axle caused by vertical
load or running resistance, and also keeps the stability
in running.

0.035 rad

Camber 9

2.2 Kingpin angle of front axle

The kingpin is titled from the vertical as viewed from the
front.

This angle is called kingpin angle (a). As with the
camber, kingpin angle reduces rolling resistance of the
wheels, and prevents any shimmy motion of the
steering wheel.

It also reduces steering effort.

0.209 rad

Kingpin angle 120

2.3 Caster of front axle

The kingpin is titled forward as viewed from the side.
The point (b) of the wheel center line is behind the point
(a) of the kingpin shaft center line.

This inclination is called caster (c). Caster helps
provide steering stability.

As with the kingpin inclination, caster reduces steering
effort.

Caster gorad
F: Front R: Rear

2.4 Toe-in of front axle

Viewing the front wheels from above reveals that the
distance between the toes of the front wheels is smaller
than that between the heels.

It is called toe-in. The front wheels tend to roll outward
due to the camber, but toe-in offsets it and ensures
parallel rolling of the front wheels. Another purpose of
toe-in is to prevent excessive and uneven wear of tires.

0to5mm

Toe-in 0t00.19in.
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F: Front R: Rear
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5. FRONT AXLE

SERVICING

1. Troubleshooting for front axle

Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Front wheels wander to right or 1. Tire pressure uneven Adjust 2-47
left
© 2. Improper toe-in adjustment Adjust 5-8
(improper alignment)
3. Clearance between center pin | Replace 5-18
and pin support bushing exces-
sive
4. Front axle rocking force too Adjust 5-8
small
5. Tie-rod end loose Tighten 6-11
6. Air sucked in power steering Bleed -
circuit
Front wheels cannot be driven 1. Front wheel driving gears in Replace 5-14
front axle gear case broken
2. Universal joint broken Replace 5-11
3. Front wheel drive gears in Replace —
transmission broken
4. Front differential gear broken Replace 5-15
Noise 1. Gear backlash excessive Adjust or replace 5-16
5-17
2. Oil insufficient Fill 5-9
3. Bearings damaged or broken Replace -
4. Gears damaged or broken Replace —
5. Spiral bevel pinion shaft turn- | Adjust 5-16
ing force improper
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5. FRONT AXLE

SERVICING

2. Servicing specifications for front axle

2. Servicing specifications for front axle

Item Factory specification Allowable limit
Front wheel alignment Toe-in 0to5mm -
0to 0.2in.
Front axle Rocking force 491t0 117 N -
5.00 to 12.0 kgf
11.1 to 26.4 Ibs
Differential case to differential Clearance 0.040 to 0.082 mm 0.17 mm
side gear 0.0016 to 0.0032 in. 0.0067 in.
« Differential case 1.D. 26.000 to 26.021 mm -
1.0237 to 1.0244 in.
« Differential side gear 0.D. 25.939 to 25.960 mm -
1.0213 to 1.0220 in.
Differential pinion shaft to differen- | Clearance 0.025 to 0.055 mm 0.25 mm
tial pinion 0.0009 to 0.0021 in. 0.0098 in.
« Differential pinion shaft 1.D. 9.960 to 9.975 mm -
0.3922 to 0.3927 in.
« Differential pinion 0.D. 10.000 to 10.015 mm -
0.39370 to 0.39429 in.
Differential pinion to differential Backlash 0.1t0 0.3 mm -
side gear 0.004 to 0.01 in.
Bevel pinion shaft Turning torque 0.80to .0N'm -
0.082 to 0.10 kgf-m
0.59 to 0.73 Ibf-ft
Bevel pinion shaft to bevel gear Backlash 0.1t0 0.3 mm -
0.004 to 0.01 in.
12T bevel gear to 15T bevel gear | Backlash 0.1t0 0.3 mm -
0.004 to 0.01 in.
Center pin to pin support bushing | Clearance 0t0 0.231 mm 0.70 mm
0 to 0.00909 in. 0.028 in.
* Center pin 1.D. 19.850 t020.000 mm -
0.78150 to 0.78740 in.
* Bushing 0O.D. 20.000 to 20.081 mm -
0.78741 to 0.79059 in.
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SERVICING
3. Tightening torques for front axle

5. FRONT AXLE

3. Tightening torques for front axle

Tightening torques of screws, bolts and nuts on the table below are especially specified.

Item N-m kgf-m Ibf- ft
Front wheel mounting screw 149 to 179 15.2t018.3 110 to 132
Tie-rod slotted nut 18 to 34 1.81t03.5 13 to 25
Power steering cylinder mounting screw 48 to 55 491t05.7 36 to 41
Power steering hose 24 to 27 241028 18 to 20
Bevel gear case mounting screw (M10) 48 to 55 491057 36 to 41
Bevel gear case mounting screw (M12) 78 t0 90 79t09.2 58 to 66
Front gear case cover mounting screw 48 to 55 491t05.7 36 to 41

— RELATED PAGE
TIGHTENING TORQUES on page 2-13
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5. FRONT AXLE

SERVICING
4. Checking and adjusting

4. Checking and adjusting
4.1 Adjusting toe-in

4.2 Adjusting front axle rocking
force

(1) Cotter pin (2) Adjusting nut

1. Jack up the front side of tractor and remove the
front wheel.

2. Set a spring balance to the front gear case cover.
Measure the front axle rocking force.

4, If the measurement is not within the factory
specifications, adjust as following.

w

49.1to M7 N
5.00 to 12.0 kgf
11.1 to 26.4 Iof

Front axle rocking Factory specifi-
force cation

(1) Tie-rod (B) Wheel to wheel distance at
(2) Lock nut rear
(A) Wheel to wheel distance at  (C) Front
front
1. Inflate the tires to the specified pressure.
2. Turn the front wheels straight ahead.
3. Measure the toe-in ((B) - (A)).
4. If the measurement is not within the factory

specifications, adjust the tie-rod length.

Adjusting procedure

1. Remove the cotter pin (1).

2. Tighten or loosen the adjusting nut (2) so that the
measurement of rocking force comes to factory
specifications.

3. If the slot and pin hole do not meet, align the nut
until they do meet within factory specifications.

4. Install the new cotter pin.

(When reassembling)
+ Be sure to split the cotter pin like an anchor.

= . . 20N-m
T ) Factory specifi- | 0to 5 mm Tightening tor- A )
Toe-in ((B) - (A)) cation 010 0.2in. que Adjusting nut 2.0 kgf-m
14 Ibf-ft
Adjusting procedure
1. Loosen the lock nuts and turn the tie-rod to adjust
the rod length until the proper toe-in measurement
is obtained.
2. Re-tighten the lock nuts.
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SERVICING

4. Checking and adjusting 5. FRONT AXLE
4.3 Adjusting front wheel steering 5. Disassembling and
angle assembling

5.1 Separating front axle assembly

5.1.1 Draining front axle case oil

(1) Stopper bolt L.H. (2) Lock nut
(Reference)
Riaht sid 0.84 to 0.87 rad
ight side 48 to 50° (1) Breather plug (A) Oil level is acceptable within
Steering angle (2) Filling plug with dipstick this range.
. 0.93 t0 0.95 rad (3) Drain plug
Left side 53 10 55°
1. Place the oil pans underneath the front axle case.
Right side 339:n_m 2. Remove both right and left hand side drain plugs (3)
Length of adjusting ~rn. and filling plug (2) to drain the oil.
ot (L) Left side (1)6621:2 3. After draining, reinstall the drain plugs (3).

(When reassembling)

Il IMPORTANT
e After a few minutes, check the oil level again,
add oil to prescribed level.

1. Inflate the tires to the specified pressure.

2. Loosen the lock nut and shorten the length of
stopper bolt L.H. (1).

3. Steer the wheels to the extreme left.

4. Lengthen the length of stopper bolt (1) until the * When re-filling, remove the right and left breather
stopper bolt contacts with the bevel gear case (3). plugs (1).
47L
Front axle case oil | Capacity 5.0 U.S.qts
4.1 Imp.qts

— RELATED PAGE
1.1 Lubricants, fuel, and coolant on page 2-7

5.1.2 Removing battery

A\ warnING
(3) Bevel gear case To avoid serious injury or death:
_ _ e When disconnecting the battery cables,

5. Return the steering wheel to straight ahead and disconnect the negative cable from the battery

lengthen the stopper bolt 1/2 turns from above first.

position further. « When connecting, connect the positive cable to
6. Lock the stopper bolt by lock nut (2). the battery first.
7. For adjusting the right steering angle, perform the

same procedure as mentioned in left steering angle.
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SERVICING
5. FRONT AXLE 5. Disassembling and assembling

1. Remove the under panel (1).

(1) Under panel

. . (1) Frontlink (4) L.H. bonnet bracket
2. Disconnect the negative cable (3) from the battery (2) Front link bracket (5) R.H. bonnet bracket
(2). (3) Bonnet guide rod
3. [;iscor(;nect the tFr)]OSti)ti\f(te cable (4) from the battery 3. Open the bonnet.
(2) and remove the battery. 4. Disconnect the headlight harness from the

headlights and bonnet.

5. Disconnect the bonnet guide rod (3) from the
bonnet.

6. Disconnect the L.H. and R.H. bonnet brackets (4),
(5) from the frame.

7. Remove the bonnet (6).

(2) Battery (4) Positive cable
(3) Negative cable

5.1.3 Removing bonnet

1. Remove the mower deck.
2. Remove the front link (1) and link brackets (2).

(6) Bonnet

5.1.4 Removing front wheel and propeller
shaft cover

1. Lift up the front of tractor and place the
disassembling stand under the front axle frame.

2. Remove the front wheels.
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SERVICING
5. Disassembling and assembling

5. FRONT AXLE

3. Remove the propeller shaft cover mounting bolt and
slide the propeller shaft cover (1).

(1) Propeller shaft cover

(When reassembling)

149t0 179 N'm

Tightening tor- Front wheel 15.2 to 18.3 kgf ' m

que mounting screw

110 to 132 Ibf-ft

5.1.5 Disconnecting propeller shaft

1. Tap out the spring pins (2) and disconnect the
universal joint (1) and spiral bevel pinion shaft.

(1) Universal joint (2) Spring pin

(When reassembling)
* Apply grease to the splines of the propeller shaft
and universal joint.

5.1.6 Removing front axle assembly

1. Remove the power steering hose clamp (1).

(1) Hose clamp

2. Place the garage jack under the front axle.
3. Remove the cotter pin (3).

4. Remove the slotted nut (2) of center pin and
separate the front axle from the frame.

(2) Slotted nut (Adjusting nut for (3) Cotter pin
front axle rocking force)

5. Disconnect the power steering hoses (4).

(4) Power steering hose

(When reassembling)
+ After mounting the front axle assembly to the frame,
be sure to adjust the front axle rocking force.
+ |Installing the cotter pin, be sure to split the cotter
pin like an anchor.
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5. FRONT AXLE

SERVICING
5. Disassembling and assembling

Tightening tor-
que hose

24t027 N'm
2.4 t0 2.8 kgf-m
18 to 20 Ibf-ft

Power steering

5.2 Front axle assembly
5.2.1 Removing power steering cylinder

(1) Tie-rod

1.

2.

(2) Power steering cylinder

Remove the cotter pin and remove the slotted nut
for tie-rod (1).

Remove the power steering cylinder mounting
screws and remove the power steering cylinder (2)
with tie-rod.

(When reassembling)

Hl NOTE

Tighten the slotted nut. If the slot and pin hole
do not meet, tighten the nut until they do meet,
and install the cotter pin.

Be sure to split the cotter pin like an anchor.

Tightening tor-
que Power steering

18t0 34 N-m
1.8 to 3.5 kgf-m
13 to 25 Ibf-ft

Tie-rod slotted nut

48t0 55 N-m
4.91t0 5.7 kgf-m
36 to 41 Ibf-ft

cylinder mounting
screw

5.2.2 Removing bevel gear case and front
gear case

1.
2.

Remove the bevel gear case mounting screws.

Remove the bevel gear case (2) and front gear
case (1) as a unit from the front axle case (3).

(1) Front gear case

(3) Front axle case

(2) Bevel gear case

(When reassembling)

Apply grease to the O-ring and be careful not to
damage it.

Do not interchange right and left bevel gear case
assemblies and right and left gear case assembilies.

Tightening tor-
que Bevel gear case

4810 55 N-m
4.91t05.7 kgf-m
36 to 41 Ibf-ft

Bevel gear case
mounting screw
(M10)

78t0 90 N-m
7.91t09.2 kgf'm
58 to 66 Ibf-ft

mounting screw
(M12)

5.2.3 Removing front gear case cover

(1) Front gear case cover

(3) Front gear case

(2) Bevel gear
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SERVICING
5. Disassembling and assembling

5. FRONT AXLE

1. Remove the front gear case mounting screws and
remove the front gear case cover (1) with bevel
gear (2).

(1) Front gear case cover

(When reassembling)
* Apply grease to the O-ring and be careful not to

(1) Front gear case cover
(2) Axle shaft

(6) Oil seal

5.2.5 Removing front gear case and bevel
gear case

damage it.
Tightening tor- | ' "ont gear case 4810 55N'm
ge 9 cover mounting 4.910 5.7 kgf-m
* screw 36 to 41 Ibf-ft

5.2.4 Removing 36T bevel gear and front
axle shaft

(1) Front gear case cover (4) 36T bevel gear
(2) Axle shaft (5) Ball bearing
(3) Collar

1. Remove the ball bearing (5).

2. Remove the 36T bevel gear (4).

3. Remove the collar (3).

4. Tap out the axle shaft (2).

(When reassembling)
» Install the oil seal (6) of front gear case cover (1),
noting its direction as shown in the figure.

(M
()
©)
4)
®)
(6)
)

Internal circlip (8) Bevel gear shaft
Shim (9) Ball bearing

Ball bearing (10) Internal circlip
Bevel gear (11) Ball bearing
Bevel gear case (12) Oil seal

Front gear case (13) Ball bearing
External circlip

Remove the internal circlip (1).

Remove the bevel gear with ball bearing (3) and
shim (2).

Remove the bevel gear (4).
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SERVICING

5. FRONT AXLE 5. Disassembling and assembling
4. Remove the external circlip (7). 5.2.6 Removing bevel pinion shaft and
5. Remove the bevel gear case (5) from front gear differential gear assembly

case (6).

6. Remove the oil seal (12) and the ball bearing (11).

7. Remove the internal circlip (10) and remove the ball
bearing (9).

8. Remove the bevel gear shaft (8) with ball bearing.

(When reassembling)

+ Install the oil seal (12) of bevel gear case, noting its
direction as shown in the figure.

(12) Oil seal
* Install the adjusting shims (2) to their original
position.
(1) Internal circlip (7) Differential yoke shaft R.H.
(2) Adjusting collar (8) Adjusting collar
(3) Bevel pinion shaft (9) Taper roller bearing

(4) Differential yoke shaft L.H. (10) Lock nut
(5) Differential gear assembly (11) Oil seal
(6) Front axle case (12) Collar

Remove the differential yoke shaft (4), (7).
Remove the oil seal (11).

Remove the internal circlip (1).

Pull out the bevel pinion shaft (3).

Remove the differential gear assembly (5), from
right side of front axle case (6).

(2) Shim 6. Remove the stake of lock nut (10), and then remove
the lock nut (10).

7. Remove the taper roller bearing (9).

ok N -

(When reassembling)
* Apply gear oil to the taper roller bearings (9) and
install them correctly, noting their direction.
* Replace the lock nut (10) and oil seal (11) with new
ones.
+ After tightening the lock nut (10) to the specified
torque, stake it firmly.
+ Install the adjusting collars (2), (8) to their original
position.
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SERVICING
5. Disassembling and assembling

5. FRONT AXLE

5.2.7 Removing differential gear

1. Measure the differential side gear boss O.D.

Differential side Factory specifi- | 25.939 to 25.960 mm

gear O.D. cation 1.0213 to 1.0220 in.

2. Measure the differential case bore [.D., and
calculate the clearance.

Differential case Factory specifi- | 26.000 to 26.021 mm

bore I.D. cation 1.0237 to 1.0244 in.

3. Measure the differential case cover bore I.D., and
calculate the clearance.

4. If the clearance exceeds the allowable limit, replace
damaged parts.

Factory specifi- | 0.040 to 0.082 mm

Clearance be- - .
cation 0.0016 to 0.0032 in.

tween differential
case and differen-

Allowable limit | 017 MM

tial side gear 0.0067 in.

Il NOTE
e Arrange the parts to know their original
position.
(1) Shim (6) Bearing
(2) Differential pinion (7) Differential gear case
(3) Shim (8) Differential pinion shaft
(4) Differential side gear (9) Ball bearing
(5) Bevel gear (10) Spring pin

1. Remove the bevel gear (5) with bearing (6) and ball
bearing (9) by puller.

2. Remove the spring pin (10).
Remove the differential pinion shaft (8).

4. Remove the differential pinions (2), differential side
gears (4) and shims (1), (3).

(When reassembling)

* Apply molybdenum disulfide (Three Bond 1901 or
equivalent) to the inner circumferential surface of
the differential side gears, differential pinions and
shims.

w

6. Servicing

6.1 Checking clearance between
differential case and differential side
gear

6.2 Checking clearance between
differential pinion shaft and
differential pinion

1. Measure the differential pinion shaft O.D.

Factory specifi- | 9.960 to 9.975 mm
0.3922 to 0.3927 in.

Differential pinion
shaft O.D. cation

2. Measure the differential pinion I.D., and calculate
the clearance.

Factory specifi- | 10.000 to 10.015 mm
0.39370 to 0.39429 in.

Differential pinion
1.D. cation

3. If the clearance exceeds the allowable limit, replace
damaged parts.

Factory specifi- | 0.025 to 0.055 mm

Clearance be- - .
cation 0.00099 to 0.0021 in.

tween differential
pinion shaft and
differential pinion

0.25 mm

Allowable limit 0.0098 in.
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5. FRONT AXLE

SERVICING
6. Servicing

6.3 Checking backlash between
differential pinion and differential

side gear

6.4 Checking turning torque of bevel
pinion shaft

1. Set a dial gauge (lever type) on a tooth of the

differential pinion.

2. Fix the differential

side gear,

differential pinion to measure the backlash.
3. If the measurement

shims.

exceeds the
specifications, adjust with the differential side gears

and move the

Backlash between
differential pinion
and differential
side gear

Factory specifi-
cation

0.1t0 0.3 mm
0.004 to 0.01 in.

Clamp the spiral bevel pinion shaft assembly to the
vise and tighten the staking nut.

Measure the turning torque of bevel pinion shaft.

If the turning torque is not within the factory
specifications, adjust with the lock nut.

l NOTE
* After turning force adjustment, be sure to
stake the lock nut.

Turning torque

0.80to 1.0N-m
0.082 to 0.10 kgf-m
0.59 to 0.73 Ibf-ft

Factory specifi-
cation

(Reference)

Thickness of adjust-
ing shims

For side gear

0.80 mm
0.031 in.

1.0 mm
0.039 in.

1.2 mm
0.047 in.

For pinion

3.30 mm
0.130 in.

3.50 mm
0.138 in.

3.70 mm
0.146 in.

3.90 mm
0.154 in.
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SERVICING
6. Servicing 5. FRONT AXLE

6.5 Checking backlash between (Reference)

bevel pinion shaft and bevel gear 3.40 mm
0.134 in.

3.60 mm
0.142 in.

3.80 mm
0.150 in.

3.90 mm
0.154 in.

4.00 mm

Thickness of adjusting collars 0.157 in.

@), 4) 4.10 mm
0.161 in.

4.20 mm
0.165 in.

4.40 mm
0.173 in.

4.50 mm
0.177 in.

4.60 mm
0.181 in.

5. Adjust the backlash properly by repeating the above
procedures.

6.6 Checking backlash between 12T
bevel gear and 15T bevel gear

(1) Bevel gear (3) Adjusting collar
(2) Bevel pinion shaft (4) Adjusting collar

1. Put the wire of solder or plastigauge on the position
where the tooth proper contact of bevel pinion shaft.

Fact ific Thickness
Wire of solder actory spec 0.5 mm
cation .
0.02 in.

2. Fix the bevel gear and rotate the bevel pinon shaft
carefully.

3. Measure the backlash.

4. If the backlash is not within the factory
specifications, change the adjusting collar (3) and

(4)-

Backlash between
bevel pinion shaft

Factory specifi- | 0.1 to 0.3 mm

and bevel gear cation 0.004 10 0.01 in. (1) 15T bevel gear (3) Shim

(2) 12T bevel gear

1. Stick a strip of wire of solder or plastigauge to three
spots on the 15T bevel gear (1) with grease.

2. Fix the front axle case, bevel gear case and front
gear case.

3. Turn the axle.

4. Remove the bevel gear case from front axle case
and measure the backlash.
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SERVICING
5. FRONT AXLE 6. Servicing

5. If the backlash is not within the factory
specifications, adjust with shim (3).

Backlash between
12T bevel gear Factory specifi- | 0.1 to 0.3 mm
and 15T bevel cation 0.004 to 0.01 in.
gear
(Reference)
0.8 mm
0.03 in.
1.0 mm
Thickness of adjusting shims 0.039 in.
®) 1.2 mm
0.047 in.
1.4 mm
0.055 in.
Tooth contact More than 35%

6.7 Checking clearance between
center pin and pin support bushing

1. Measure the center pin O.D. with an outside
micrometer.

Factory specifi- | 19.850 to 20.000 mm

Center pin O.D. cation 0.78150 to 0.78740 in.

2. Measure the pin support bush I.D. of the front axle
with a cylinder gauge.

Factory specifi- | 20.000 to 20.081 mm

Bush 1.D. cation 0.78741 to 0.79059 in.

3. If the clearance exceeds the allowable limit, replace
it.

Clearance be- Factory specifi- | 0to 0.231 mm
tween center pin cation 0 to 0.00909 in.
and pin support o 0.70 mm
bush Allowable limit 0.028 in.
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MECHANISM
1. Structure of steering system 6. STEERING

MECHANISM

1. Structure of steering system

This model is provided with a full hydrostatic power steering. This steering system consists of a hydraulic pump (1),
steering cylinder (2), steering controller (3), etc.

In the full hydrostatic power steering, the steering controller (3) is connected to the steering cylinder (2) with only the
hydraulic hoses. This steering is actuated by oil pressure. Accordingly, it does not have mechanical transmitting parts
such as steering gear, pitman arm, drag link, etc. Therefore, it is simple in construction.

(1) Hydraulic pump (2) Steering cylinder (3) Steering controller

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX 6-1
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6. STEERING

MECHANISM

2. Hydraulic circuit of steering

2. Hydraulic circuit of steering

The steering circuit consists of a steering controller (1), steering cylinder (2), flow priority valve (3), hydraulic control

valve assembly (4), hydraulic pump (5), and oil strainer (6).

Oil is supplied from the oil strainer by the hydraulic pump to the flow priority valve.
The flow priority valve then divides the oil into two directions. The priority direction is to control the oil flow to the
power steering at a fixed control rate. The secondary direction is excessive flow to the control valve of the implement

lift circuit.

The oil that is supplied to the steering system gets transferred to the steering controller. When the steering wheel is
turned, the steering controller then transfers oil to the steering cylinder.

(1) Steering controller
(2) Steering cylinder

(4)

Hydraulic control valve as-
sembly

(6) Oil strainer
A:  To PTO clutch valve

C: To hydraulic cylinder

(3) Flow priority valve (5) Hydraulic pump B: ToHST
8.0 L/min.
Oil flow rate Flow priority valve 2.1 U.S.gals/min.
1.8 Imp.gals/min.
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MECHANISM
3. Steering controller

6. STEERING

3. Steering controller
3.1 Structure of steering controller

The steering controller consists of a control valve (4),
metering device (3), and relief valve (1).

(1) Relief valve (6) Check valve

(2) Steering controller P: P port (from flow priority
(3) Metering device valve)

(4) Control valve T. T port (to PTO clutch valve

(5) Steering cylinder and HST circuit)

3.1.1 Control valve

3.1.1.1 Structure of control valve

The control valve is a rotating spool type.

When the steering wheel is not turned, the position of
the spool (7) and sleeve (9) is kept neutral by the
centering spring (8). This causes the forming of a
"neutral" oil circuit.

When the steering wheel is turned either clockwise or
counterclockwise, the position of the spool and sleeve
changes in relation to the centering spring. This allows
the forming of a "right turning" or "left turning" oil circuit.
At the same time, the gear pump (metering device)
rotates with the spool and sends the oil to the cylinder
corresponding to the rotation of the steering wheel.

(7) Spool
(8) Centering spring

(9) Sleeve
A: Control valve

3.1.2 Metering device

3.1.2.1 Structure of metering device

Oil sent from the hydraulic pump to the steering
cylinder, passes through the metering device.

Namely, when the rotor is driven, two chambers suck in
oil due to volumetric change in the pump chambers
formed between the rotor (12) and the stator (13), while
oil is discharged from other two chambers. On the other
hand, rotation of the steering wheel is directly
transmitted to the rotor through the spool, drive shaft
(10), etc.

(10) Drive shaft (13) Stator
(11) Distributor plate B: Metering device
(12) Rotor

3.1.2.2 Function of metering device

The metering device serves to supply the steering
cylinder with oil, amount of which corresponds to the
rotation of the steering wheel. The wheels are thus
turned by the angle corresponding to the rotation of the
steering wheel.

When the engine stops or the hydraulic pump
malfunctions, the metering device functions as a
manual trochoid pump, which makes manual steering
possible.
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MECHANISM
3. Steering controller

3.1.3 Relief valve

3.1.3.1 Function of relief valve

The relief valve is located in the steering controller.
It controls the maximum pressure of the power steering

system.

3.1.3.2 Specification of relief valve

The setting pressure for the relief valve is as follows.

Operating pres-

8.33 10 8.83 MPa

Relief valve sure 85 to 90 kgf/cm?
1209 to 1280 psi
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MECHANISM
4. Steering cylinder 6. STEERING

4. Steering cylinder
4.1 Structure of steering cylinder

(1) Rod (4) Guide (7) Center piston (10) Cylinder tube
(2) Wiper seal (5) O-ring (8) Piston O-ring (11) Rod O-ring
(3) Internal circlip (6) Sealring (9) External circlip

The steering cylinder is single piston both rod double-acting type. This steering cylinder is installed parallel to the front
axle and connected to tie-rods.

The tie-rods connected to both knuckle arm guarantees equal steering movement to both front wheels.

The steering cylinder provides force in both directions. Depending upon direction the steering wheel is turned
pressure oil enters at one end of the cylinder to extend, or the other end to retract it, thereby turning front wheel of the
tractor.
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SERVICING

1. Troubleshooting for steering 6. STEERING
1. Troubleshooting for steering
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Cannot be steered 1. Steering controller malfunc- Replace 6-13
tioning
Hard steering 1. Power steering oil improper Change with specified oil 2-7
(Transmission fluid)
2. Hydraulic pump malfunction- Replace 7-39
ing
3. Flow priority valve malfunc- Repair or replace 7-8
tioning
4. Steering controller malfunc- Replace 6-13
tioning
Steering force fluctuates 1. Steering controller malfunc- Replace 6-13
tioning
2. Flow priority valve malfunc- Repair or replace 7-8
tioning
3. Air sucked in pump due to lack | Fill 2-34
of oil
4. Air sucked in pump from suc- Repair -
tion circuit
Steering wheel turns spontane- 1. Steering controller malfunc- Replace 6-13
ously when released tioning
Front wheels wander to right or 1. Steering controller malfunc- Replace 6-13
left tioning
2. Air sucked in pump due to lack | Fill 2-34
of oil
3. Air sucked in pump from suc- Repair -
tion circuit
4. Insufficient bleeding Bleed —
5. Cylinder malfunctioning Repair or replace 6-12
6. Improper toe-in adjustment Adjust 5-8
7. Tire pressure uneven Inflate 2-47
Wheels are turned to a direction | 1. Cylinder piping connected in Repair 6-13
opposite to steering direction reverse
Steering wheel turns idle in man- | 1. Insufficient bleeding Bleed —
ual steering 2. Air sucked in due to lack of oil | Fil 2-34
(Continued)
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SERVICING

6. STEERING
Probable cause and checking . Refer-
Symptom Solution ence
procedure
page
Noise 1. Air sucked in pump due to lack | Fill 2-34
of oil
2. Air sucked in pump from suc- Repair -
tion circuit
3. Pipe deformed Replace —
Oil temperature increases rapidly | 1. Steering controller (relief Replace 6-13
valve) malfunctioning
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6. STEERING

2. Servicing specifications for steering

Power steering body

Item

Factory specification

Allowable limit

Relief valve

Operating pressure

8.34 t0 8.82 MPa
85.0 to 90.0 kgf/cm?
1210 to 1280 psi

Steering cylinder

Item Factory specification Allowable limit
Steering cylinder 1.D. 40.000 to 40.062 mm 40.100 mm
1.5748 to 1.5772 in. 1.5787 in.
Piston rod to guide Clearance 0.020 to 0.070 mm 0.200 mm
0.00079 to 0.0027 in. 0.00787 in.

BX1880,BX2380,BX2680,RCK60B-23BX,RCK54-23BX,RCK48-18BX,RCK60D-26BX,RCK54D-26BX

6-9
KiSC issued 03, 2019 A



6. STEERING

SERVICING

3. Tightening torques for steering

3. Tightening torques for steering

Tightening torques of screws, bolts and nuts on the table below are especially specified.

Item N'm kgf-m Ibf - ft
Steering wheel mounting nut 20to 25 20t0 2.6 15t0 18
Power steering hose 24 to 27 241028 18 to 20
Power steering cylinder mounting screw 48 to 55 49t05.7 36 to 41
Tie-rod slotted nut 18 to 34 1.81t03.5 13 to 25
Tie-rod screw 74 to 84 7.510 8.6 55 to 62
— RELATED PAGE
TIGHTENING TORQUES on page 2-13
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6. STEERING

4. Checking and adjusting

4.1 Checking relief valve operating
pressure

Il NOTE

¢ After setting a pressure gauge, be sure to bleed
air.

* Note that the pressure value changes by the
pump action of the power steering controller
when the steering operation is continued after
the steering wheel is lightly locked and accurate
relief valve pressure cannot be measured.

5. Disassembling and
assembling

5.1 Power steering cylinder

5.1.1 Removing adapter and tie-rod

1. Disconnect the power steering hose L (or R) from
steering controller, and set a pressure gauge and
hose.

(Reference)

| Hose and adapter size 9/16-18 UNF, 37° flare |

2. Start the engine and set at maximum speed.

3. Fully turn the steering wheel to the left (or right) to
check the feeling which the steering wheel lightly
locks. Read the relief valve operating pressure
when the steering wheel to the above-mentioned
lock position by operation force.

(1) Cylinder holder (5) Cylinder

(2) Tie-rod R.H. (6) Hose adapter L.H.
(3) Internal circlip (7) Piston rod

(4) Hose adapter R.H. (8) Tie-rod L.H.

Remove the cylinder hose adapters (4), (6).

2. Remove the tie-rods (2), (8) from piston rod (7).
3. Remove the cylinder holder (1) and internal circlip

3).

(When reassembling)

* Be sure to install the hose adapters (4), (6).

Operation force o
pera Approximate 1.0 kgf
(Steering wheel) 2.2 Ibf

8.34 to 8.82 MPa

(4) Hose adapter R.H.

(A) 0.26 rad (15°)

Relief valve oper- Factory specifi- 2 >
ating pressure cation 85.0 10 90.0 kgf/cm (5) Cylinder (B) Front
1210 to 1280 psi (6) Hose adapter L.H.
» After reassembling the tie-rod, be sure to adjust the
toe-in.
Tightening tor- 741084 N'm
L?e 9 Tie-rod screw 7.510 8.6 kgf-m
q 55 to 62 Ibf - ft
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SERVICING
6. STEERING 5. Disassembling and assembling

5.1.2 Disassembling steering cylinder (When reassembling)

Hl NOTE

» Seals must be exchanged after disassembling.

* Apply transmission fluid to the exchanged
seals.

* Enter the piston rod and block the guide
assemblies with the circlips.

5.2 Separating power steering
controller

5.2.1 Removing battery

A WARNING
To avoid serious injury or death:

e When disconnecting the battery cables,
disconnect the negative cable from the battery
first.

* When connecting, connect the positive cable to
the battery first.

1. Remove the under panel (1).

(1) Piston rod (7) Wiperring

(2) Cylinder tube (8) O-ring

(3) Guide assembly (9) Piston rod assembly (1) Under panel

(4) Circlip (10) Center piston . \

(5) Guide (A) Drill a hole. 2. Disconnect the negative cable (3) from the battery
(6) Sealring (B) 5.25 mm (0.207 in.) (2).

1. Carefully clamp the cylinder in a vise.

2. Push one of the guide assembly (3) to inside of
cylinder tube (2).

3. Drill a hole on the cylinder tube (2) just over the
circlip (4).

Factory specifi- | 2.5 mm dia.

Hole cation 0.098 in. dia.

4. Take a little screwdriver and lift off the circlip (4)
from its groove. Simultaneousness support this
action by pushing from the outside of the cylinder
tube with another little screwdriver or another tool.

5. Push out the piston rod assembly (9) and take off
the guide assembly (3).
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6. STEERING

3. Disconnect the positive cable (4) from the battery
(2) and remove the battery.

(2) Battery (4) Positive cable
(3) Negative cable

5.2.2 Removing steering wheel

1. Remove the steering wheel cap (1).

2. Remove the steering wheel mounting nut and
remove the steering wheel (2).

(1) Steering wheel cap (2) Steering wheel

(When reassembling)

) . . 20t0 25N'm
Tlgehtenmg tor- itge:t?g V\;h?el 2.0t0 2.6 kgf-m
au unting nu 15 to 18 Ibf-ft

5.2.3 Removing upper panel

1. Disconnect the main switch (2) and combination
switch (5).

2. Remove the hand accelerator lever grip (1), cruise
control lever knob (3), and tilt lever grip (4).

(1) Hand accelerator lever grip  (5) Combination switch

(2) Main switch (6) Bolt

(3) Cruise control lever knob (7) Upper panel

(4) Tilt lever grip

3. Open the bonnet, and remove the upper panel
mounting bolts (6).

4. Remove the upper panel (7).

5.2.4 Removing steering controller

1. Disconnect the power steering hoses (3), (4), (5),
(6) from the steering controller (1).

(1) Steering controller
(2) Cylinder hose L.H.
(3) Cylinder hose R.H.
(4) Return hose

(5) Delivery hose

(6) Return pipe
(7) Delivery pipe
(8) Steering cylinder
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SERVICING
5. Disassembling and assembling

2. Remove the steering controller mounting screws (9)
and remove the steering controller.

(1) Steering controller (9) Screw

(1) Frontlink
(2) Front link bracket

(4) L.H. bonnet bracket
(5) R.H. bonnet bracket

(3) Bonnet guide rod

3. Open the bonnet.
(When reassembling) 4. Disconnect the headlight harness from the
» Be sure to connect the power steering hoses to headlights and bonnet.
their original position, and tighten them to the 5. Disconnect the bonnet guide rod (3) from the
specified torque. bonnet.
6. Disconnect the L.H. and R.H. bonnet brackets (4),
(5) from the frame.
7. Remove the bonnet (6).
A: Bottom view R: R port (Connect to cylinder
P:  Pump port (Connect to deliv- R.H. hose)
ery hose) a: Right
T: Tank port (Connect to return b: Front
hose)
L: L port (Connect to cylinder
L.H. hose)
(6) Bonnet
Tightening tor- Power steering 244'[?02278’\]'(;;‘ m
que hose 18 to 20 Ibf-ft
5.3 Separating power steering
cylinder
5.3.1 Removing bonnet
1. Remove the mower deck.
2. Remove the front link (1) and link brackets (2).
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5. Disassembling and assembling 6. STEERING

» Installing the cotter pin, be sure to split the cotter

5.3.2 Removing front axle assembly
pin like an anchor.

1. Remove the power steering hose clamp (1).

Tightening tor- | Power steering 244?) 2278Nk ;? .
™ hose 18 to 20 Ibf-ft

5.3.3 Removing power steering cylinder

(1) Hose clamp

Place the garage jack under the front axle.
Remove the cotter pin (3).

Remove the slotted nut (2) of center pin and
separate the front axle from the frame.

oDN

(1) Tie-rod (2) Power steering cylinder

1. Remove the cotter pin and remove the slotted nut
for tie-rod (1).

2. Remove the power steering cylinder mounting
screws and remove the power steering cylinder (2)
with tie-rod.

(When reassembling)

I NOTE
* Tighten the slotted nut. If the slot and pin hole
do not meet, tighten the nut until they do meet,
and install the cotter pin.
* Be sure to split the cotter pin like an anchor.

(2) Slotted nut (Adjusting nut for (3) Cotter pin
front axle rocking force)

18t034 N'm

5. Disconnect the power steering hoses (4). Tie-rod slotted nut | 1.8 to 3.5 kgf-m
13 to 25 Ibf- ft

Tightening tor-
que Power steering 48t0 55 N'm
cylinder mou