B3200, WSM SAFETY INSTRUCTIONS

A\ 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 attempt to repair or use
this unit.

A DANGER tIndicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury.

AWARNING :Indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

ACAUTION :Indicates a potentially hazardous situation which, if not avoided, may result in
minor of moderate injury.

& IMPORTANT : Indicates that equipment or property damage could result if instructions are not
foliowed.
H NOTE : Gives helpful information.

BEFORE SERVICING AND REPAIRING
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 firm and level ground, and set
the parking brake.

» Lower the implement to the ground.

= Stop the engine, and remove the key.

= Disconnect the battery negative cable.

» Hang a "“DOQ NOT OPERATE’ tag in operator
station.
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SAFETY INSTRUCTIONS

S

S

AFETY STARTING
Do not start the engine by shorting across starter
terminals or bypassing the safety start switch.
Do not alter or remove any part of machine safety
system.
Before starling the engine, make sure that ali shift
levers are in neutral positions or in disengaged
positions.
Never start the engine while standing on ground.
Start the engine only from operator’s seat.

AFETY WORKING
Do not work on the machine while under the influenice
of alcohol, medication, or other substances or while
fatigued.
Wear close fitting clothing and safety equipment
appropriate to the job.
Use tools appropriate to the work. Makeshift tools,
paris, and procedures are not recommended.
When servicing is performed together by two or more
persons, take care to perform all work safely.
Do not work under the machine that is supported
solely by a jack. Always support the machine by
safety stands.
Do not touch the rotating or hot parts while the engine
is running.
Never remove the radiator cap while the engine is
running, orimmediately after stopping. Otherwise, hot
water will spout out from radiator. Only remove
radiator cap when cool enough to touch with bare
hands. Slowly loosen the cap to first stop to relieve
pressure before removing completely.
Escaping fluid (fuel or hydraulic cil} under pressure
can pengtrate the skin causing serious injury. Relieve
pressure before disconnecting hydraulic or fuel lines.
Tighten all connections before applying pressure.
Do not open high-pressure fuei system,.
High-pressure fluid remaining in fuel lines can cause
serious injury. Do not disconnect or attempt repair
fuel lines, sensors, or any other components between
the high-pressure fuel pump and injectors on engines
with high pressure common rail fuel system.
High voltage exceeding 100 V is generated in the
ECU, and is applied to the injector.
Pay sufficient caution to electric shock when
performing work activities.
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| AVOID FIRES

' + Fuel is exiremely flammable and explosive under

‘ certain conditions. Do not smoke or allow flames or
sparks in your working area.

» To avoid sparks from an accidental shori circuit,
always disconnect the battery negative cable first and
connect it last.

; = Battery gas can explode. Keep sparks and open
' flame away from the top of batiery, especially when
‘ charging the battery.

+ Make sure that no fuel has been spiilled on the engine.

VENTILATE WORK AREA

+ If the engine must be running to do some work, make
sure the area is well ventilated. Never run the engine
in a closed area. The exhaust gas contains poisonous
carbon monoxide.

PREVENT ACID BURNS

+ Sulfuric acid in battery electrolyte is poisonous. It is
strong enough to burn skin, ciothing and cause
blindness if splashed into eyes. Keep electrolyte
away from eyes, hands and clothing. If you spill
electrolyte on vyourself, flush with water, and get
medical attention immediately.

DISPOSE OF FLUIDS PROPERLY

» Do not pour fluids into the ground, down a drain, or
into a stream, pond, or lake. QObserve relevant
environmental protection regulations when disposing
of cil, fuel, coolant, electrolyte and cother hamful
waste.
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SAFETY INSTRUCTIONS

PREPARE FOR EMERGENCIES
+ Keep a first aid kit and fire extinguisher handy at all
times.

+ Keep emergency numbers for doctors, ambulance
service, hospital and fire depariment near your
telephone.
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SAFETY DECALS

The following safety decals are installed on the machine.
If a decal becomes damaged, illegible or is not on the machine, replace it. The decal part number is listed in
the parts list.

(1) Part No, TA240-9848-1 (2) Part No, 6C090-4958-2
p « Do not get your hands
- cltosa 1o engine fan and

| s AWARNING fan bekt. g

HE FOLDED POSITICH:

TAGAEBMAFOTIE

1AGAECDAPGET0

3TBAAALCPOO1A
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SAFETY INSTRUCTIONS

{1} Part No. 6C150-4743-1

BEFORE DISMOUNTING TRACTOR:

AWARNING t-AﬂLWAYS SE.T“ P:ARKING BHAPSE_.

i

1 WHENEVER P
|'-| i
12
F ALL IMPLEMENTS T0 THE GROLAD.
4 3TQP THE ENGINE.
1AGAEBMAPOEOE

{2) Part No. 60300-4741-3
No fire
LOW SULFUR
FUEL OR ULTRA

LOW SULFUR
FUEL ONLY

TAGAECDAPOGSE

{4} Part No. 60080-4059-1 (5) Part No. 6C080-4958-2

Do net touch hot surface Da not gat your hands
tike muffler, eic. close to engine fan and
fan belt.

1AGAECDAPGIZ0

3TBAAALCPOO2A

{3) Part No. 6C080-4965-1

A DANGER

TO AVOID PQSSIBLE INJURY QR DEATH
FROM A MACHINE RUNAWAY,

Lt oengiree by TR NER

Shandmgg e e o
1AGAEBMAPOTAE

(4)
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{1} Part No.6C070-4742-2 {2} Part No. 60120-4745-1
ACAUTION A WARNING

TO AVOID PERSONAL iNJURY:
tuse the 2nd PTO

lemrents
S40rpm.
spead
10 or

TH G urcle noaing
1AGAEBMAFPDBEE

1AGAECDAPG330

{3) Part No, 84300-3012-1

NG © © 40 &

i =] '] ALAMMARLES SHELD AEEPOUTOFTHE  CAUTICUSOF  READBGTRUCTION  EXMLOME
ETES REALH O CHLOREM  BULFURKC ATK  RAML k. CARERULLY
HYOROMETER A-wsmmmwmmmmwmwwwmmmm.
THES +2% BATTERY 19 DHLY FOR STARTING EWGIHE. DO HOT AFPLY THES PRODUCT FOR OTHER USES
Ok CHARGE REPLACE % D) -CHARGE THES BATTERY CHAY AT WELL VENTILATED PLAGES. AMD SvOR) SHORTS OR SFARNS.
BATTERY BATTERY A, ‘PEFERTO THE RITRLICTION MANUAL OF VEHICLE DR QUTTERY REFORE {/SING ADOATER CASLE.
SULFUIRIC ACID LAY CALISE BLINDHE'SS OF SEYERE BUSN i CASE EYES, SXM  CLOTHES OR ANY ARTIOES ARE
@ © @ G TANED ATHAGID FLISH DBECTS ¥ WITH WATER IF SWALLOWED, DRINCPLENTY OF |
\_) E WATER PROMPTLY. W4 CASE OF ACCIDENTAL CHNTALY, CORSULT A DOGTOR MAMEDTELY.
RECYULE BATTERY FLLED WITH ACKD (DO MOT T GREPRLY  FLAMMARLE DO NOT CHARGE NEAR FORE OR SPARKS
DK 23324 DO NOT GHRAGE RAPICLY  +0) NOT [EABSEWBLE THE BATTEAY [SEALED TYPE)
1AGAECDAFQRIE
3TBAAALCPOO3A
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{1) Part No. TA040-4959-3

—

(3) Part No. 3A111-9554-1
,

A WARNING

TO AVOID PEHSONAL INJUHY

AWARNING

1AGAEBMAROTSE

A CAUTION

TC AVOID INJURY
WHEN RAISING OR
{2) Part No. 6C140-4744-1 FOL_DING ROPS:

TO AVOID PERSONAL [INJURY:

AWARNING ach Ip:uLJIIerdIn?]-,{”tc,_,

1AGAEBMAFOTEE

CARE OF DANGER, WARNING AND CAUTION LABELS

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

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

Repiace damaged or missing danger, waming and caution labels with new labels.

. If a component with danger, waming and caution label{s} affixed is replaced with new part, make sure new label{s} is
{are} altached in the same location{s} as the replaced component.

5. Mount new danger, warning and caution labels by applying on a clean dry surface and pressing any bubbles to outside
edge.

bwh o~

STBAAALCPO04A
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SPECIFICATIONS

SPECIFICATIONS

Modzl B3200HSD | B3200HSDWO
PTO power 17.2 kKW {23.0 HPY
Maker KUBOTA
Model V1505-E3-D24
Type indirect injection, vertical, water-cooled, 4 cycle diesal
Number of cylinders 4
) Bore and stroke 78 x 784 mm (3.1 x3.1in.}
Engine - . .
Total displacement 1498 cm” (81.5 cuin.}
Engine gross power 23.9 kW (32.0 HPY"
Rated revoiution 2760 min™" {rpm)
Maximurn torgue 90 N-m {B7 tbf-ft}
Battery 12V, RC: 79 min, CCA: 432 A
Fuel tank 311 (81 U.S gals, 6.8 Imp.gals)
N Engine crankcase {with filter) 54 L (5.7 U.S.9ts, 4.8 Imp.ats)
Capacities -
Engine coolant 4.5L (4.7 U.S.qgts, 4.0 Imp.qgts)
Transmission case 145 L (3.83 U.S.gals, 3.19 Imp.gals)
ﬁﬁ:fhrgﬂt'?ﬁ;?m hitch) 2520 mm (99.2in.}
Overall width 1366 mm {53 .8 in.}
Gwverall height (with ROPS) 2270 mm (89.4 in )
Dimensions

Wheel base

1666 mm (65.6 in.)

Minimum ground ¢learance

370 mm {14.6 in.)

Tread Front 935 mm (36.8 in.}
rea
Rear 1050 mm {41.3in.}
Weight (with ROPS} 800 kg {1763 'bs)
Clutch Cry single plate
) Front 7-12
Tires
Rear 12.4-18
T i Steering Integral type power steering
ravellin
system g Transmission Main-hydrostatic transmission, 3 range gear shift (3 forward. 3 reverse)
Brake Wet disk type
Min. tuming radius
(with brake) 2.1 m {6.9 feet)
Mydraulic control system Quarter inching valve
Pump capacity 3-paint hitch : 25.3 Umin {£.68 U.5.gals/min, 5.57 imp.gals/min}
_ pcap Power steering : 12.2 Limin {3.22 U).S.gais/min., 2.88 imp.gals/min}
?;St?_:hc 3-point hitch SAE Category 1
At lift points 750 kg {1655 Ibs})
Max. Iift force | 24 in. behind 590 kg (1300 1bs)
lift points 9
Shaft SAE 1-3/8, 6 splines
Rear PTO i
ear :;eo e:; f;‘fq’“e 1 speed 540 min"! (rpm} at 2600 min"! (pm)
PTO syst
sysiem Shaft U.5.A. No5 (KUBOTA 10-tooth} involute spline
Mid PTO i
' :;;; 'f:i'”e 1 speed 2500 min™" {rpm) at 2578 min™ (rpm)

Note : * Manufacture's estimate
The company reserves the right to change the specifications without notice.

Ww10281170
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TRAVELLING SPEEDS

(At rated engine rpm)

Model Biz200
Tire size {Rear} 12.4 -18 Farm 136-16 Turt
Range gear shift lever kmi/h mph km¢h mph
Low 0t 5.3 0t 3.3 Gto 5.4 Oto3.4
Forward Middle Oto 9.2 0to5.8 OtoB.4 0t 60
High Dto 19.8 Oto124 0to 203 Oto12.7
Low 0tc 4.2 Oto 26 Otod.d Gto2.7
Reverse Middle 0to7.2 0to 4.5 0to 7.4 Oto4.6
High 0t015.9 Dt09.9 0to 16.3 0t 10.2

Note : The company reserves the right to change the specifications without notice.
W10330350

10



B3200, WSM DIMENSIONS

DIMENSIONS
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1. TRACTOR IDENTIFICATION

[1] MODEL NAME AND SERIAL NUMBER
When contacting your local KUBOTA distributor, always specify

[
|i I|

= engine serial number, tractor seriat number, ROPS serial number
i and hour meter reading.

(1) Tractor Identification Piate {4) ROPS |dentification Plate

(2) Tractor Serial Number {5) Hour Meter

(3) Engine Serial Number
W1010593

A T T ] ot

I it - ——
3TBAAALDPOD2A = — oo = _

| STBAAAKOPOO4A
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[2] CYLINDER NUMBER

The cylinder numbers of KUBOTA diesel engine are designated

as shown in the figure.
XIH/‘\ The sequence of cylinder numbers is given as No.1, No.2. No.3

and No.4 starting from the gear case side.

r_l Wi011077

JCJLJLU__J

SEEABAB1PO11A

G-2
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2. GENERAL PRECAUTIONS

1o

(4

r— o 30
_—_ (3)

ITMABABOPOUSA

(3

During disassembly, carefully arrange removed parts in a clean
area to prevent confusion later. Screws, bolts and nuts should be
installed in their original position to prevent reassembty errars,
When special tools are required, use KUBOTA genuine special
tools. Special tools which are not frequently used should be
made according to the drawings provided.

Before disassembling or servicing electrical wires, always
disconnect the ground cable from the battery first.

Remaove oil and dirt from parts before measuring.

Use only KUBOTA genuine parts for parts replacement to
maintain machine performance and to assure safety.

Gaskets and O-rings must be replaced during reassembly. Apply
grease to new O-rings or oil seals before assembling. See the
figure left side,

When reassembling external snap rings or internal snap rings,
they must be positioned so that sharp edge faces against the
direction from which a force is applied. See the figure left side.
When inserting spring pins, their splits must face the directicn
from which & force is applied. See the figure left side.

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

{1} Grease {A} External Snap Ring
(2) Force (B} Internal Snap Ring
{3) Sharp Edge

{4} Axial Force

{5) Rotating Movement

W1010787
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3. HANDLING PRECAUTIONS FOR ELECTRICAL PARTS

AND WIRING

{1 (2)

OO \
% ™3

3TMABABOPQOSA

[1] WIRING

(1} (2

4

s —

3TMABABQPOO7A

(1)
\Vtz)
(3)

3TMABABOPOOBA

e
(2
o)
C
s

3GFABABOPOO3A

To ensure safety and prevent damage to the machine and
surrounding equipment, heed the following precautions in handling
electrical parts and wiring.

H 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 attempt 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} Pasitive Terminal

Wig11102
+ Securely tighten wiring terminals.
{1) Correct (Securely Tightsn) {2} Incorrect (L.oosening Leads to Faulty

Contact}

W1011256
= Do not let wiring contact dangerous part.
{1) Dangerous Part {3y wiring {Correct)
{2} Wiring (Incorrect} (4) Dangerous Part

W1011360
» Repair or change torn or aged wiring immediately.
(1} Aged (3) Insulating Vinyl Tape
(2) Tom

wW1011482

G-4
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» Securely insert grommet.
{A) (B) {1} Grommet (A} Correct
{B} Incorrect
() (1) W1011801
b
3TMABABPO0IA
+ Securely clamp, being careful not to damage wiring.
) @) {1} Clamp {3) Clamp
+ Wind Clamp Spirally {4} Welding Dent
{2) Wire Harness
W1i111774
(3)
{4)
ITMABABOPC10A
+ Clamp wiring so that there is no twist, unnecessary sag, or
M {2} excessive tension, except for movable par, where sag be
required,
{1} Wiring {A} Correct
(A) {2) Clamp (B} Incorrect
W1011940
(B)
3TMABABOPO11A (1) 2
= Ininstalling a part, take care not to get wiring caught by it.
(A) (1} Wiring {A} Incorrect
W1012065
{n
ATMABABOPO12A

G-5
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M

3TMABABOPO13A

[2] BATTERY

°3
Sk

3TMABABOPQOGE

[3] FUSE

3TMABABOPO14A

+ After instailing wiring, check protection of terminals and clamped
condition of wiring, only connect battery.

{1) Cover
+ Securely Install Cover

W1012168

+ Take care not to confuse positive and negative terminal posts.

+ When removing battery cables, disconnect negative cable first.
When installing battery cables, check for polarity and connect
positive cable first.

* Do not install any battery with capacity other than is specified
{Ah).

+ After connecting cables to battery terminal posts, apply high
temperature grease to them and securely install terminal covers
on them.

Do not allow dirt and dust to collect on battery.

A CAUTION

Take care not to let battery liquid spill on your skin and
clothes. If contaminated, wash it off with water immediately.
+ Before recharging the battery, remove it from the machine.
+ Before recharging, remove cell caps.
* Do recharging in a well-ventilated place where there is no
open flame nearby, as hydrogen gas and oxygen are formed.
W1012342

+ lse fuses with specified capacity.
Neither too targe or smali capacity fuse is acceptable.

+ Never use steel or copper wire in place of fuse.

* Do not install working light, radio set, etc. on machine which is not
provided with reserve power supply.

« Do not install accessories if fuse capacity of reserve power
supply is exceeded.

(1) Fuse (2) Slow Blow Fuse
W1012543

G-6
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[4] CONNECTOR

3TMABABOPO16A

(B e G {4

ITMABABOP{(18A

= For connector with lock, push lock to separate,
{A} Push
W1012701

+ In separating connectors, do not pull wire hamesses.
+ Hold connector bodies to separate.

{A) Correct {B) Incorrect
W1012798

» Use sandpaper to remove rust from terminals.
« Repair deformed terminal. Make certain there is no terminal
heing exposed or displaced.

{1) Exposed Terminal {3) Sandpaper
{2} Deformed Terminal {4) Rust

W1012915

+ Make certain that there is no female connector being too open.
(&) Correct {8} Incorrect
W1013072
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+ Make cerfain plastic cover is large enough to cover whole
(1 connector.
(A)

: {1} Cover {A} Correct
= (B} Incorrect
{1
) % [

3TMABABOPO18A

[5] HANDLING OF CIRCUIT TESTER

» Use tester correcily following manual provided with tester.
+ Check for polarity and range.

W1013190

W1013341

3TMABABOPOZ20A

G-8
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4. LUBRICANTS, FUEL AND COOLANT

N Locati Capacities Lubricants
o. ocations ubrican
B3200
31L Na. 2-D diesel fuel
1 |Fuel 8.2 U.5.gals No. 1-D diesel fuel if temperature is below —10 °C
6.8 Imp.gals (14 °F)
45L
Coolant . .
2 (with recovery tank) 4.8 U.S.gts Fresh clean water with anti-freeze
4.0 Imp.qgts
Engine oil : Refer to next page
o o SAE30, SAE10W-30 or
. E4L Above 25 °C (77 °F) 15W-40 |
3 |Engine crankcase 57 US.qts SAE20, SAE10W-30 or
(with filter) 4.8 Imp.qts 0t025°C (321077 °F) | smag
0 R SAE10W, SAE10W-30
Below 0 °C (32 °F) or 15W-40
145L
4 | Transmission case 3.83 U.S.gals KUBOTA UDT or SUPER UDT fluid®
3.19 Imp.gals
45t KUBOTA UDT or SUPER UDT fluid*, SAE 80-
5 |Front axle case 48 U5.qts . !
SAE 90 gear ail
4.0 Imp.gts
Grease

Greasing

No. of greasing points

Capacity

Type of grease

Speed control pedal

1

Top tink

Lifting rod {RH)

Until grease overflaw.

Battery terminal

1
1
2

Moderate amount

Multipurpose grease
NLGI-2 or NLGI-1 (GC-
LB)

*KUBOTA original transmission hydraulic fluid.

G-9
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B NOTE
Engine il :

Oil used in the engine shouid have an American Petroleum Institute (API) service classification and Proper
SAE Engine Oi! according to the ambient temperatures as shown above:

With the emission control now in effect, the CF-4 and CG-4 lubricating oils have been developed for use
of a low-sulfur fuel on on-road vehicle engines. When an off-road vehicle engine runs on a high-duifur fuel,
it is advisable to employ the “CF or hetter” lubricating oil with a high Total Base Number {TBN of 10
minimum).

Refer to the foliowing table for the suitable APl classification of engine oil according to the Fuel : {Low
Sulfur or High Suifur Fuels).

Fuel used Engine il classification (API classification)

High Sulfur Fuel
(= 500 ppm}

CF

(H the “CF-4, CG-4, CH-4, or Cl-4" lubricating oil is used with a high-sulfur fuel, change
the lubricating ol at shorter intervals. (approximately half))

Low Sulfur Fuel

(< 500 ppm) or Ulira
Low Sulfur Fuel (< 1§
ppm)

CF, CF4, CG4, CH4 or Cl-4

*»

The CJ-4 engine cil is intended for DPF {Diesel Particulate Filter) type engines, and cannot be used on this
tractor.

Fuel :

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).

If diesel sulfur content greater than 0.5 % sulfur content is used, reduce the service interval for engine oil
and filter by 50 %.

DO NOT use diesel fuel with sulfur content greater than 1.0 %.

Diesel fuels specified to EN 590 or ASTM D975 are recommendled.

No.2-D is a distillate fuel of lower volatility for engines in industrial and heavy mobile service. (SAE J313
JUNS7)

Since this engine adopts EPA Tier 4 and Interim Tier 4 standards, the use of iow sulfur fuel or ultra low
sulfur fuel is mandatory in EPA regulated area (North America). Therefore, please use No.2-D $500 or $15
diesel fuel as an alternative to No.2-D, or use No.1-D 5500 or $15 diesel fuel as an alternative to No.1-D if
outside air temperature is below -10 *°C {14 °F),

Transmission OQil :

The oil used to lubricate the transmission is also used as hydraulic fluid. To insure proper operation of

the hydraulic systern and to complete lubrication of the transmission, it is important that a muiti-grade
transmission fluid is used in this system. We recommend the use of KUBOTA UDT or SUPER UDT fluid for
optimum protection and performance.

Do not mix different brands together.

Indicated capacities of water and oil are manufacturer’s estimate.
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5. TIGHTENING TORQUES
[11 GENERAL USE SCREWS, BOLTS AND NUTS

Screws, bolts and nuts whose tightening torques are not specified in this Workshop Manual should be tightened
according to the table below.

Ind:catu:;:n top of O No-grade or 4T @ T @ a7
Material of bolt 58400, 520C 343C, 848C gg{: g’s‘
Material :;:ppone"t Ordinariness Alurinum Crdinariness Aluminum Ordinariness
Diameter Unit N-m | kgfm | Ibfft | N-m | kgfm ] Ibfft | N'm | kgfm | Ibfft | N-m | kgfm | Ibfft | N'-m § kgf-m | bt
M6 7.9 0.80 5.8 7.9 (.80 5.8 9.81 100 | 7.24 79 0.80 58 123 | 1.25 | 9.05
(6 mm, 0.24 in) te to to to to o o to to to to to to to to
! 9.3 0.95 6.8 8.8 .90 8.5 112 | 1.15 1 8.31 88 .90 8.5 142 | 145 | 104
M8 18 18 13 17 17 13 24 24 18 18 1.8 13 30 340 22
(8 mm, 0.31 in.) to to o to o to to to to to to o to to to
) 20 21 15 19 2.0 14 27 28 20 20 21 15 34 35 25
M0 40 40 29 a 2 24 45 49 36 40 4.0 29 61 6.2 45
(10 mm, 0.39 in.) to to to to to to to to to to to to to to to
! ‘ 45 4.6 33 34 3.5 25 55 8.7 a4 44 4.5 32 70 7.2 52
M12 63 64 47 78 7.9 58 63 6.4 47 103 0.5 | 760
(12 mm, 0.47 in} to to to - - - to to to to to to fo to to
! 72 7.4 53 ¢ 92 66 72 7.4 53 "y 12.0 | 86.7
M14 108 1.0 | 79.6 124 | 126 | 912 167 17.0 | 123
(14 mm, 0.55 in.) to to to - - - to to to - - - to to to
! 125 2.8 | 925 147 150 | 108 196 §| 20.0 | 144
M6 187 17.0 | 123 197 | 200 | t45 260 | 285 | 192
(18 mm, 0.63 in.} o to to - - - to to to - - - fo to to
! 191 195 | 141 225 | 23.0 | 166 304 | 310 224
M18 246 | 250 181 275 | 2580 | 203 344 | 350 | 254
(18 mm, 0.711n.) to to to - - - to to to e - - o to to
! 284 | 29.0 | 2098 318 325 | 235 402 | 41.0 | 296
M20 334 | M40 | 248 368 | 375 | 2V2 491 50,0 | 362
(20 mm, €.79 in.) to to to - - - to to fo - - - to to to
! 392 | 40.0 | 289 431 440 | 318 568 | 58.0 | 419
W10345420

[2] STUD BOLTS

Material of opponent
part

Unit i g . . . y
m N-m | kgfm | Ibf#t | Nem | kgtm | it

12 1.2 87 8.9 | 090 | &5

Ordinariness Aluminum

M8
. to to to to to to
(8mm, 0.31n.) 5| 16f 11| 11|12 88
1o 25 25 | 18 | 20 | 26 1 15

to to to to to to
]| 3.2 23 25 26 18
28.5 30 217
to to to 314 3.2 231
49.0 50 36.1

{10 mm, 0.39in.)

M12
{12 mm, 0.47 in.)

W10481390
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[3] METRIC SCREWS, BOLTS AND NUTS
Property class 8.8 Property class 10.9
Grade
@
Unit
Nomina N'm kgtm ibf-ft N'm kgf-m Ibf-f
Diameter
M8 24 10 27 241028 1810 20 30t034 3035 221025
M10 48 to 55 491057 36 to 41 61t 70 62t07.2 45 to 52
M12 78 to 90 7.9109.2 58to 66 103 to 117 10.5t0 12.0 76 to BB.7
Mi4 124 to 147 12.61015.0 81.2t0 108 167 ta 196 17010 20.0 123 to 144
M16 197 to 228 20.0t0 230 145 to 166 260 to 304 26510 31.0 192 0 224
W1016172

[4] AMERICAN STANDARD SCREWS, BOLTS AND
UNF THREADS

NUTS WITH UNC OR

crad SAE GR.5 SAE GR.B
raae @ @
Unit
Nomina N‘m kgf-m Ihf-ft N-m kgf-m I1bf-ft
Clameter
516 231t 27.7 2350 2.83 17.0t0 20.5 3260 39.3 3.32t04.00 24.0to0 29.0
¥8 48 to 56 49t0 5.8 350420 61.1t073.2 62310746 45.G 0 54.0
1/ 2 109 to 130 11.11013.2 B0.0 to 96.0 149.2 to 178.9 15.21t0 1824 1100101220
oM1e 149.2 t0 178.9 15.2110 18.24 110.0 to 132.0 217.0 10 260.3 221210 26.54 160.0t0 182.0
5/ 8 203.4 to 244 20.74t0 24,86 150.0 ta 180.0 2983 10 357.9 3042 to 36.49 220.0to 264.0
W1022485
[5] PLUGS
Material of opponent part
Shape Size Ordinariness Aluminum
N-m kgf-m Ibf-ft N-m kaf-m IbE-ft
Tapered R1i8 13 to 21 1.3t02.2 9.4to 15 13to 21 131020 9.4 t0 15
screw R1/4 25044 251045 18 ta 32 2510 34 2.5t035 1810 25
qt . "p R3/8 49 o B8 5.0t09.0 37 to b5 49.0 to 58 S.0toB.D 37to 43
R1{2 58t0 107 6.0t0 1.0 44 t079.5 891078 6.0to 8L 44 to 57
Stralght Gii4 250 34 251035 1810 25 - - -
"E’_‘T Gas 62 to 82 63t084 46 to 60 - - -
G172 49 to 88 501090 371065 - - -
D0OD001666E

G-12
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6. MAINTENANCE CHECK LIST
Perlod Indication on hour meter
No. . Important Reference‘
50 | 100 150G ; 200 ; 250 | 300 | 350 | 400 | 450 | 500 page
Itern
1 | Engine oil Change ¥ < G-16
2 | Engine oil filter Replace * ot ¥ G-16
3 | Transmission oil filter (for HST) Reptace * s o G-17
4 | Hydraulic oil filter Repiace * w G-18
5 | Transrission fluid Change e G-29
B | Transmission strainer Clean * i G-19
7 | Front axle case oil Change i G-30
& | Front axle pivot Adjust i G-30
g | Engine start system Check ki ¥ ' #* ¥ i Tz G-20 |
10 | Greasing - b4 ki W e i w b4 7 i G-20
11 | Wheel bolt torque Check fr B o hie = T 7 4 i G-22
12 | Battery condition Check pid +* iz W | ‘4 G-23
Primary Clean w i W i -0 | G-25
13 | Air cleaner element element Replace 2 @ G-31
3; fﬁg:taw Replace G-31
14 | Fuel filter element Clean ad * il @ 625
Replace (G-30
15 { Fan belt Adjust r i f G-26
186 | Clutch Adjust * + 4 ¥r G-19
17 | Brake Adjust P T b 5 o G-26
18 | Radiator hose and clamp Check * G28
Replace 5-32
19 | Fuelline Check o b s <1 it @ G-27
Repiace G-32
20 | Intake air line Check @ 627
Replace G-32
21 | Toe-in Adjust - G-28
22 | Engine valve clearance Adjust G-31
Fuel injection nozzle injection
23 pressujr - ) Check @ | o3
24 | Injection pump Check @ G-
25 | Cooling system Flush G-32
26 | Coolant Change G-32
27 | Fuel systern Bleed G-35
28 | Cluich housing water Drain G-35
29 | Fuse Replace 3-35
30 | Light bulb Replace G-36
W1035769
W IMPORTANT

The jobs indicated by % must be done after the first 50 hours of operation.

*4 + Air cleaner should be cleaned more often in dusty conditions than in normal conditions.
*2 : Every year or every 6 times of cleaning.
*3 : Replace only if necessary.

*4 ; When the battery is used for less than 100 hours per year, check the fluid level annually.
The items listed above {@ marked) are reglstered as emission related critical parts by KUBOTA in the
U.S.EPA non road emission regulation. As the engine owner, you are responsibie for the performance of
the required maintenance on the engine according to the above instruction. Please see the Warranty

Statement in detail.

G-13
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. Period Indication on hour meter ;f:i:; s ;_ mportant Ref Ear e: ce
tom 550 | 600 | 650 | 700 | 750 [ 800 | 1500|3000 1 year| £ pag
1 | Engine oil Change it * 3-16
2 | Engine oil fiiter Replace wr ¥ G-16
3 | Transmission oil fitter {for HST) Replace S bt G-17
4 | Hydraulic oil filter Replace r G-18
5 | Transmission fluid Change EN G-29
6 | Transmission strainer Clean b G-19
7 1 Front axie case oil Change i G-30
& | Front axle pivot Adjust ¥ G-30
9 | Engine start system Check L Ui k-1 ¥ G-20
10 | Greasing - b4 W i w5 = G-20
11 | Wheel bolt torque: Check ¥ v ¥ | % G-22
12 | Battery condltion Check ke o 3 4 G-23
Primary Clean ¥ =t W 1 G-25
13 | Air cleaner element element Replace * 2 @ G-31
ilicn:::f y Replace ir G-31
Clean bid W e G-25
14 | Fuel filter eiement @
: Replace i G-30
15 | Fan belt Adjust <+ e G-26
16 | Clutch Adjyst £ b7 G-19
17 | Brake Adjust v " G-28
) Check =r b G-28
18 | Radiator hose and clamp Revlace = 535
. Check T iy Yz G-27
19| Fuelline Replace W e G-32
] Check e i G-27
20 | Intake air line @
Replace i ¥ G-32
21 | Toe-in Adjust ¥ G-28 !
22 | Engine valve clearance Adjust % G-31
23 ;::;:;:j;dion nozzle injection Check “ i al| |
24 | injection pump Check 4T @ G-
25 | Cooling system Flush e G-32
26 | Coolant Change G-32
27 | Fuel system Bleed G-356
28 | Clutch housing water Drain Service as G-35
29 | fFuse Replace reguired G-35
30 | Light butb Replace G-36
W1026171

H IMPORTANT

+ The jobs indicated by % must be done after the first 50 hours of operation.

« *1: Air cleaner should be cleaned mare often in dusty conditions than in normal conditions.

* *2: Every year or every 6 times of cleaning.

= *3:Replace only if necessary.

« *4 : When the battery is used for less than 100 hours per year, check the fluid level annually.

+ The items listed above (@ marked) are registered as emission related critical parts by KUBOTA in the
U.S.EPA non road emission regulation. As the engine owner, you are responsible for the performance of
the required maintenance on the engine according to the above instruction. Please see the Warranty
Statement in detail.
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7. CHECK AND MAINTENANCE
ACAUTlon

+ Be sure to check and service the tractor on a flat place with engine shut off, the parking brake on and chock
the wheeis.

[1] DAILY CHECK

To prevent trouble from occurring, it is important to know the condition of the tractor. Check the following items
before starting.

Checking

+ Check areas where previous trouble was experienced.

Waik around the tractor.

Check the tire pressure, and check for wear and damage.

Check for oil and water leaks.

Check the engine ail level.

Check the transmission fluid level.

Check the coolant level.

Check the condition of seat belt and ROPS attaching hardware.
Check and clean the radiator screen and grille.

Check the nuts of the tires are tight.

. Check the number plate or SMV emblem for damage and cleaner replace as necessary if equipped.
10 Care of danger, warning and caution labels.

11.Clean around the exhaust manifold and the muffier of the engine.
* While sitting in the operator's seat.

Check the HST pedal, brake pedals and clutch pedal.

Check the parking brake.

Check the steering wheel.

Turning the key switch.

Check the performance of the easy checker lights.

Check the head lights, tait lights and hazard lights. Clean if necessary.
Check the performance of the meters and gauges.

Starting the engine.

Check to see that the lights on the Easy Checker go off.

Check the color of the exhaust gas.

Check the brakes for proper operation.

VBNOGH LN,

s WA, WS

WM
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[2] CHECK POINTS OF INITIAL 50 HOURS

.F;f;f Changing Engine Qil
SUUN ]
TN/ o 9 1 A\ cAuTioN
TE To avoid personal injury :
* Be sure to stop the engine and remove the key before
changing the oil.
* Allow engine to cool down sufficiently, oil can be not and
¢an burn.
1. Place an oil pan underneath the engine.
2. To drain the used oil, remove the drain plug (1) at the bottom of
the engine and drain the oil completely.
3. Screw in the drain plug (1).
4. Fill with the new oil up to the upper notch on the dipstick.
B IMPORTANT
* Never mix two different types of oil.
* Use the proper SAE Engine Qil according to ambient
temperatures.
* Refer to “LUBRICANTS, FUEL AND COOLANT". (See page
G-9)
54L
Engine oil capacity 57 US.qgts
4.8 Imp.qts
{1) Drain Plug A : Proper Qil Level
(2) Oil Inlet
{(3) Dipstick

W1031890

Replacing Engine Qii Filter Cartridge

A CAUTION

* Be sure to stop the engine before changing oil filter
cartridge.

« Allow engine to cool down sufficiently, oil can be hot and
can burn.

1. Remove the oil filier cartridge with the filter wrench.

2. Apply a slight coat of oil onto the cartridge gasket.

3. To install the new cartridge, screw it in by hand. QOver tightening
may cause deformation of rubber gasket.

4. After the new carlridge has been replaced, the engine oil
normally decrease a little. Thus see that the engine oil does not
leak through the seal and be sure to read the oil level on the
dipstick. Then, replenish the engine oil up to the specified level.

M IMPORTANT

* To prevent serious damage to the engine, replacement
element must be highly efficient. Use only a KUBOTA
genuine filter or its equivalent.

(1) Engine Qil Filter Cartridge

W1028333

G-16
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Replacing Transmission Qil Filter (for HST)

A CAUTION

Toe avoid personal injury :

Be sure to stop the engine before changing the oll filter
cartridge.
Allow engine to cool down sufficiently, oil can be hot and
can burn.

. Remove the drain plugs at the bottom of the transmission case

and drain the oil completely into the oil pan.

. After draining reinstall the drain plugs.

Remaove the oil filter.

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

. Quickly tighten the fitter until it contacts the mounting surface,

then, with a filter wrench, tighten it an additional 1 turn only.
After the new filter has been replaced, fill the transmission oil up
to the upper notch on the dipstick.

. After running the engine for a few minutes, stop the engine and

check the oil level again, add oil to the prescribed level.

8. Make sure that the transmission fluid does not leak past the seal
on the filter.

B IMPORTANT

+« To prevent serious damage to the hydraulic system, use
only a KUBOTA genuine filter.

{1} Drain Plug A : Ol level is acceptable within this

{2} Drain Plugs (Both Sidas) range.

{31 Transmission Oil Filter

(4} Dipstick

{3) Oil inlet

W1030975
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Replacing Hydrauiic Oil Filter

A\ cavrion

To avoid personal injury:

* Be sure to stop the engine hefore changing the cil filter
cartridge.

+ Allow engine to cool down sufficiently, oil can be hot and
can burn.

1. To drain the used oil, remove the drain plug at the bottom of the

transmission ¢ase and drain the oil completely into the oil pan.

After draining reinstall the drain plug.

Remove the oil filter.

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

Tighten the filter quickly until it contacts the mounting surface.

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

Fill with new KUBOTA SUPER UDT fluid up to the upper notch

- 8 on the dipstick. Refer to “LUBRICANTS, FUEL AND

e NETRE COOLANT” (See page G-9).

el

o

5, \.\

1451
Transmission fluid capacity 3.83 U8 gals
3.19 tmp.gals

7. After running the engine for a few minutes, stop it and check the
oil level again; add oil to prescribed level.

8. After the new 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.

Top off if necessary.
9. Properly dispose of used oil.

B IMPORTANT

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

+ [f the 3-point hitch can not be raised by setting the hydraulic
control lever to the UP position after long term storage or
when changing the transmission oil, turn steering wheel to
the right and left several times to bleed air from the system.

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

{1} Drain Plug A . Oil level 15 acceptable within this
{2) Drain Plugs (Both Sides) range.
{3} Hydraulic Qil Filter
(4) Dipstick
(5) Oil Inlet
W1028973
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Cleaning Transmission Strainer

d}j, \ (‘\/;//// ~.. \“x\\
Z ‘\\\\@; %/{/ N

N\
ITBAAALGPO14A \1\0/\4_‘1
} // SS g

ATBAAALOPO15A — — |

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

B 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} Strainer {3) O-ring

{2) Suction Line

W1026462

Checking Clutch Pedal Free Travel
1. Siop the engine and remove the key.
2. Slightly depress the clutch pedal and measure free travel at top

of pedal stroke.
3. If adjustment is needed, loosen the lock nut and turn the

turnbuckle to adjust the rod length within in acceptable limits.
4. Retighten the lock nut.

20 to 30 mm

o
Chutch pedat free travel “L™ on top of clutch pedal 081t 1.2 in.

(1) Clutch Pedal (3) Turnbuckle
{2) Lock Nut

W1045847
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[3] CHECK POINTS OF EVERY 50 HOURS

B~ .
ITBAAALOPO1BA |

Checking Engine Start System

A CAUTION

L~ N

~ROPON,RAPONCEON RO

el NOUAWNRHODN

Do not allow anyone near the tractor while testing.

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

Preparation before testing

Sit on operator’'s seat.

Set the parking brake and stop the engine.

Shift the range gear shift lever to “NEUTRAL” position.

Place the speed control pedal in “NEUTRAL” position.

Shift the rear-PTO gear shift lever and mid-PTO gear shift lever
to “OFF” (Disengaged) position.

Fully depress the cluich pedal.

Test : Switch for the clutch pedal

Release the clutch pedat.

Turn the key to “START” position.

The engine must not crank.

Test : Switch for the speed control pedal

Fully depress the clutch pedal.

Depress the speed control pedal.

Turn the key to “START" position.

The engine must not crank.

Test : switch for the rear-PTO gear shift lever

Fully depress the cluich pedal.

Place the speed control pedal in “{NEUTRAL” position,

Shift the rear-PTQ gear shift lever to “ON” (Engaged) position.
Turn the key to “START” position.

The engine must not to crank.

Test : Switch for the mid-PTQ gear shift lever

Shift the rear-PTC gear shift lever to “OFF” (Disengaged}
position.

Shift the mid-PTO gear shift lever io “ON” (Engaged) position.
Turn the key to “START"” position.

The engine must not crank.

Test : Switch for the operator's seat

Sit on operator’s seat.

Start the engine.

Fully depress the clutch pedal.

Shift the rear-PTO gear shift lever to “ON” {Engaged) position.
Stand up. (Do not get off the machine.)

The engine must shut off after approximately 1 second.

If it does not stop, check or replace the safety switch.

NOTE

if the engine c¢ranks during any of these tests, adjust or
replace the required safety switch.

{1} Clutch Pedal {4} Rear-PTO Gear Shifi Lever
{2} Range Gear Shift Lever {L-M-H} {5} Speed Control Pedal
{3} Mid-PTC Gear Shift Lever

W1027341
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Greasing

1. Apply a grease to the following position as figures.

(1) Grease Fitting {HST Pedal) {4} Grease Fitting {Lifting Rod, R.H.)
{2} Grease Fitting {Clutch Pedal) {5} Battery Terminals

(3) Grease Fitting {Top Link}
W1030618

G-21
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3TBAAALOPOZ20A

Checking Wheel Mounting Nuts Tightening Torque

A\ caution

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

» Any time nuts are loosened, retighten to specified torque.
» Check all nuts frequently and keep them tight.
1. Check wheel nuts regularly especially when new. If there are

loosened, tighten as follows.

Front whee! mounting nut

77 to 90 N'm
7.910 9.2 kgfm
57 to B7 Ibf-ft

Tightening torque Rear wheel mounting nut

167 to 191 N-m
17 to 19.5 kgf-m
123 to 141 ibf-ft

Rear wheel mounting bolt

196 to 225 N'm
20 to 23 kgim
145 to 166 Ibf-ft

{1) Front Wheel Mounting Nut (2) Rear Wheel Mounting Nut

G-22
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[4] CHECK POINTS OF EVERY 100 HOURS

Checking Clutch Pedal Free Travel
1. See page G-19.

W1031246

Checking Battery Condition (To be continued)

A\ pANGER

To avoid the possibility of battery explosion:

For the refillable type battery, follow the instructions below,

+ Do not use or charge the refillablie type battery if the fluid
level is below the LOWER (lower limit level} mark.
Otherwise, the battery compoenent parts may prematurely
deteriorate, which may shorten the battery’s service life or
cause an explosion. Check the fluid levei regularly and add
distitled water as required so that the fluid level is between
the UPPER and LOWER levels.

A CAUTION

Never remove the vent plugs while the engine is running.

= Keep electrotyte away from eyes, hands and clothes. If you
are spattered with it, wash it away completely with water
immediately and get medical attention.

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

H NOQTE

* The factory-installed battery is of non-refiliablie type. If the
indicator turns white, do not charge the battery but replace
it with new one.

1. Mishandling the battery shortens the service life and adds to
maintenance costs.

2. The original battery is maintenance free type battery, but need
some servicing.
If the battery is weak, the engine is difficuit to start and the lights
be dim. ltis important check the battery periodicaily.

3. Check the battery condition by reading the indicator.
State of indicator display.
Green: Specify gravity of electrolyte and quality of electrolyte are
both in good condition.
Black: Need charging battery.
White: Need charging battery.

{1) Battery {2) Indicator

3 BAAALDPO‘I QB

wW1095602
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Checking Battery Condition {Continued)

H Battery Charging

A\ caution

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 fimes,
especially when charging the battery.

When charging battery, remove battery vent plugs.

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 voitmeter or hydrometer.

. To slow charge the battery, connect the battery positive terminal

to the charger positive terminal and the negative to the negative,
then recharge in the standard fashion.

2. Aboost charge is only for emergencies. twill partialiy 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. The battery is charged if the indicator display turns green from
black.

4. When exchanging an old battery into new one, use battery of
equal specification shown in table 1.

Table 1

Battery Volt | Capacity | Reserve Cold Narma

. Crankin Chargin
Type v | at5H.R. | at(min.) Ampsg Rateg(A?

558241
e | 12 36 79 433 45

H Battery Storage

1.

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

. The battery self-discharges white it is stored.

Recharge it once every three months in hot seasons and once
every six months in cold seasons.

{1} Battery

W1033825
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Cleaning Air Cleaner Element

ITBAAAKOPO1BA ' J

1. Remove the air cleaner cover (3) and primary element (2).

2. Clean the primary element if :

- When dry dust adheres to the element, bliow compressed air
from the inside turning the element. Pressure of compressed
air must be under 205 kPa (2.1 kgficm?, 30 psi).

- When carbon or oil adheres to the element, soak the element
in detergent for 15 minutes then wash it several times in water,
rinse with clean water and dry it naturally. After element is fully
dried, inspect inside of the element with a light and check if it is
damaged or not.

3. When replacing the air cleaner primary element {2), replace the
secondary element (1) as well : Once a year or after every six
times of cleaning, whichever comes first.

M NOTE

* Check to see if the evacuator valve (4) is blocked with dust.

H IMPORTANT

* The air cleaner uses a dry element, never apply oil.

* Do not run the engine with filter element removed.

* Be sure to refit the dust cup with the arrow T (on the rear of
cup) upright. If the dust cup is improperly fitted, evacuator
valve will not function and dust will adhere to the element.

= Do not touch the secondary element except in cases where
repiacing is required.

B Evacuator Valve
Open the evacuator valve (4) once a week under ordinary

conditions or daily when used in a dusty place to get rid of large

particles of dust and dirt.

{1) Secondary (Safety) Element (3} Air Cleaner Covar

(2) Primary Element {4) Evacuator Valve

W1032132

Cleaning Fuel Filter

This job should not be done in the field, butin a clean place.

t. Loosen and remove the fuel filter bowl {1}, and rinse the inside
with kerosene,

2. Take out the filter element (4} and dip it in the kerosene to rinse.

3. After cleaning, reassemble the fuel filter, keeping out dust and
dirt.

4. Bleed the fuel system. (See page G-35.)

B NOTE

* When the fuel filter bowl has been removed, fuel stops
flowing from the fuel tank. If the fuel tank is almost full,
however, the fuel will flow back from the fuel return pipe to
the fuel filter. Before the above checking, make sure the fuel
tank is lass than haif-full.

{1) Fuel Filter Bow! {A) Loosen
(2) Filter Bracket (B} Tighten
(3} O-ring

{4} Flliter Elemant

{3) O-ring

W1032473
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Checking Fan Belt Tension

A\ caution

Be sure to stop engine before checking belt tension.
Stop the engine and remove the key.

1.
2. Apply moderate thumb pressure 1o belt between pulleys,
3.

If tension in incorrect, loosen the altemator mounting bolts and,
using alever placed between the alternator and the engine block,
pull the alternator out until the deflection of the belt falls within
acceptable limits.

. Replace fan belt if it is damaged.

M
-

o8
R R

'\i‘\\,
\ 4
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3TBAAALOPOZ3A | i\
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7 e 'l eve L—}%
ST = 808 :
3TBAAALOPO17B

A deflection of between 7
to @ mm (0.28 to0 0.35 in.)
when the belt is pressed

in the middle of the span.

Fan belt tension Factory spec.

{1) Bok

{A) Check the belt tenslon
{B} To Tighten

W1032755

Adjusting Brake Pedal Free Travel

A caution

» Stop the engine and chock the wheels before checking

brake pedal.

» The difference between the right and left pedal free travel

must be less than 5.0 mm (0.20 in.).

1. Release the parking brake.
2. Slightly depress the brake pedals and measure free travel at top
of pedal stroke.
3. Ifthe measurement is not within the factory specifications, loosen
the lock nut and tum the turnbuckle to adjust the brake rod length.
4. Retighten the lock nut securely.
5. Keep the free travel in the right and left brake pedals equal.
Brake pedal free travel 30 to 40 mm
w) Factary spec. 12t01.5in.
H NOTE

* After checking brake pedal free travel, be sure to engage the

{1) Brake Pedal
{2) Lock Nut

parking brake lever fully and check to see that the brake
pedals are securely locked.

{3) Tumbuckie
L: Free Travel

W1033014
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Checking Fuel Line

A\ cauron

+ Stop the engine when attempting the check and change
prescribed below.

* Remember to check the fuel line periodically. The fuel line
is subject to wear and aging, fuel may leak out onto the
running engine, causing a fire,

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

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

3. The fuel line is made of rubber and ages regardless of period of
service. Replace the fuel pipe together with the clamp every two
years and securely tighten,

4. However, if the fuel pipe and clamp are found damaged or
deteriorated earlier than two years, then change or remedy.

5. After the fuel line and clamp have been changed, bleed the fuel
system.

B IMPORTANT

+ When the fuel line is disconnected for change, close both
ends of the fuel line with a piece of clean cloth or paper to
prevent dust and dirt from entering. Entrance of dust and
dirt causes malfunction of the fuel injection pump. In
addition, particular care must be taken not to admit dust and
dirt into the fuel pump.

(1} Fuel Hoses (2} Hose Clamps

W1033302

[5] CHECK POINTS OF EVERY 200 HOURS

Changing Engine Qil
1. See page G-16.
W1034989
Replacing Engine Oil Filter Cartridge
1. See page G-16.
W1033616

Checking Intake Air Line

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

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

{1} Hose Clamp {2} Hose

W1033680
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ITBAAALGPOZTA

Checking Radiator Hose and Hose Clamp

Check to see if radiator hoses are properly fixed every 200 hours

of operation or six months, whichever comes first.

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

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

B Precaution at Overheating
Take the foliowing actions in the event the coolant temperature

be nearly or more than the boiling point, what is called

“Overheating”.

1. Stop the machine operation in a safe place and keep the engine
unloaded idling.

2. Don't stop the engine suddenly, but stop it after about 5 minutes
of unloaded idling.

3. Keep yourself welt away from the machine for further 10 minutes
or while the steam blown out.

4. Checking that there gets on danger such as burn, get rid of the
causes of overheating according i¢ the manual, see
“Troubieshooting” section, and then, start again the engine.

{1} Radiator Hose {2) Clamp

W1033808
Adiusting Toe-in

1. Park tractor on a flat place.

2. Turn steering wheel so front wheels are in the straight ahead
position.

Lower the implement, lock the park brake and stop the engine.
Measure distance between tire beads at front of tire, hub height.
Measure distance between tire beads at rear of tire, hub height.
Front distance should be 0 to 10 mm (0 to 3/8 in.) iess than rear
distance. If not, adjust tie-rod length.

Adjusting procedures

Loosen the tie-rod nut.

Turn the tie-rod to adjust the rod length until the proper toe-in
measurement is obtained.

3. Retighten the tie-rod nut,

S

N R

{1) Tie-rod Nut (A} Wheel-to-wheael distance at rear
{2y Tie-rod {B} Wheasl-to-wheel distance at front
{C) “FRONT”
W1030874
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[6] CHECK POINTS OF EVERY 400 HOURS
Replacing Hydraulic Oil Filter Cartridge
1. See page G-18.
W1034352

fa SN o |"rl.
3TBAAALOPODSA '

Changing Transmission Fluid

A\ caution

[

Be sure to stop the engine before checking and changing
the transmission fiuid.

. Place an oil pan under the tractor.
. Remove the drain plugs (1), (2} at the bottom of the rear axle

cases, transmission case and front transmission case.

Drain the transmission fluid.

After draining, screw in the four drain plugs.

Fill new oil from filling port after removing the filling plug (3) up to
the upper notch on the dipstick (4).

After running the engine for a few minutes, stop it and check the
oil level again, if low, add cil prescribed level.

IMPORTANT

Use only multi-grade transmission oil. Use of other oils may
damage the transmission or hydraulic system. Refer to
“LUBRICANTS, FUEL AND COQLANT” (See page G-9).
Never work the tractor immediately after changing the
transmission oil. Keeping the engine at medium speed for a
few minutes to prevents damage to the transmission.

Do not mix different brands oil together.

i (\_4/ £ s Rl |
3TBAAALOFO09A J@p‘/ A

Transmission fluid capacity

1450
3.83 U.S gals
3.18 Imp.gals

{1) Drain Piug

A : Proper Oil Lave]

{2) Drain Plug
{3) Filling Plug
{4) Dipstick

W1028343
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STBAAALOPO30K -~

Adjusting Front Axle Pivot {Front Axie Rocking Force)

If the front axle pivot pin adjustment is not correct, front wheel
vibration can occur causing vibration in the steering whee!
1. Jack up the front side of tractor.
2. Set a spring balance to the front axle flange.
3. Measure the front axle rocking force.
|

NOTE
When adjusting the locking force, apply liquid gasket {Three
Bond 1206D or equivalent) to the thread part of an adjusting
sCrew.

4. If the measurement is not within the factory specifications, adjust
with the adjusting screw (1}.

5. Tighten the lock nut (2) firmly.

50.0to 100N
Front axle rocking force Factory spec. 51010 10.1 kgf
11.3 to 22.4 Ibf

{1} Adjusting Screw (2) Lock Nut
" W1034698

Changing Front Axle Case Oil

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

2. To drain the used ¢il, remove the right and left drain plugs and
fitling plug at the front axie case and drain the oil completely into
the oil pan.

After draining, reinstall the drain plugs.

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

After filling, reinstall the filling plug.

Properly dispose of used oil.

IMPORTANT

After ten minutes, check the oil level again, add oil to
prescribed level.

* Use KUBOTA SUPER UDT fluid or SAE 80, 90 gear oil. Refer
to “LUBRICANTS, FUEL AND COOLANT". {See page G-9)

L IR o

. STBAAADOPO29C

451
Oil capagity 4.8 U.8.qgts
4.0 Imp.gts
{1) Filling Plug with Dipstick {A) Oil Level Is acceptable within this
(2) Drain Plug range.

W1034410
Replacing Fuel Filter Element

1. The fuel filter element should be replaced every 400 hours. See
page G-25.

{1} Filter Bracket {4) Filter Element
{2) Fuel Filter Bowl {5} O-ring
{3) Q-nng

W1034902
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[7] CHECK POINTS OF EVERY 800 HOURS

Checking Valve Clearance
1. See page 1-511.

W1035152
[8] CHECK POINTS OF EVERY 1500 HOURS
Checking Fuel Injection Nozzle Injection Pressure
1. See page 1-817.
W1035218
[9] CHECK POINTS OF EVERY 3000 HOURS
Checking Injection Pump
1. See page 1-516.
W1035273

[10] CHECK POINTS OF EVERY 1 YEAR

Replacing Air Cleaner Primary Element and Secondary Element
1. See page G-25.

W1035328
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[11] CHECK POINTS OF EVERY 2 YEARS

Replacing Fuel Hoses
1. See page G-27.

W1051733
Replacing Intake Air Hoses
1. See page G-27.

W1051790
Replacing Radiator Hoses
1. See page G-28.

W1051847

1} //_;A i Flushing Cooling System and Changing Ccolant
il

3
o X
—5 fl A CAUTION

Do not remove the radiator cap while coclant is hot. When
cool, slowly rotate cap to the first stop and allow sufficient
time for excess pressure to escape before removing the cap
completely.
Stop the engine, remove the key and let it cool down.
To drain the coolant, open the radiator drain cock and remove the
radiator cap. The radiator cap must be removed fo completely
drain the coolant.
After ali coolant is drained, close the drain cock.
Fill with clean water and cooling system cleaner.
Follow directions of the cleaner instryction.
After flushing, fill with clean water and anti-freeze until the coolant
level is just below the radiator cap. Install the radiator cap
securely.
7. Fill with coolant up to the “FULL” mark on the recovery tank.
8. Start and operate the engine for few minutes.
9,
1

h —

& wm b w

Stop the engine, remove the key and let cool.
C¢.Check coolant level of recovery tank and add cooiant if
necessary
11.Properly dispose of used coolant.

B IMPORTANT

+ Do not start engine without coolant.

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

* When the antifreeze is mixed with water, the anti-freeze
mixing ratio must be [ess than 50 %.

+ Securely tighten radiator cap. i the cap is loose or
improperly fitted, water may leak out and the engine could

overheat.
450
Coolant capacity (with recover tank} 48 U.Sqts
4.0 Imp.gts
(1) Radiator Cap A FULL
{2} Drain Cock B: LOW

{3} Recovery Tank
W1037510
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Fiush Cooling System and Changing Coolant (Continued)

B Anti-Freeze

A CAUTION

When using antifreeze, put on some protection such as
rubber gloves {Antifreeze contains position.).

if should drink antifreeze, throw up at once and take medical
attention.

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

Do not mix different type of antifreeze.

The mixture can produce chemical reaction causing harmful
substances.

Antifreeze is extremely flammable and explosive under
certain conditions. Keep fire and children away from
antifreeze.

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

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

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

If it freezes, coolant can damage the cylinders and radiator. ifthe

ambient temperature falls below 0 °C (32 °F) or before a long-term
storage, let out cooling water completely, or mix fresh water with
long-life coglant and fill the radiator and reserve tank with the
mixture.

1.

2.

Long-life coolant (hereafter LLC) comes in several types. Use
ethylene glycol (EG) type for this engine.
Before employing LLC-mixed cooling water, fili the radiator with
fresh water and empty it again.
Repeat this procedure 2 or 3 times to clean up the inside.
Mixing the LLC
Put the LLC in cooling water in the percentage (%} for a target
temperature. When mixing, stir it up well, and then fill into the
radiator.
The procedure for the mixing of water and antifreeze differs
according fo the make of the antifreeze and the ambient
temperature. Refer to SAE J1034 standard. more specifically
also to SAE J814c.

W10B01950
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Flush Cooling System and Changing Coolant {Continued)

B IMPORTANT
= When the antifreeze is mixed with water, the antifreeze
mixing ratio must be less than 50 %.

. Freezing Paint Bailing Point*
Vol % Anti-freeze
'\)C C‘F OC SF
40 -24 -12 106 222
50 -37 -34 108 226

*At 760 mmHg pressure (atmospheric). A higher boiling points is obtained by using
a radiator pressurg cap which permits the development of pressure within the
cooling system
5. Adding the LLC
- Add only water if the mixture reduces in amourt by
evaporation.

- Ifthere is a mixture leak, add the LLC of the same manufacture
and type in the same mixture percentage.
*Never add any long-life coolant of different manufacture.
{Different brands may have different additive components, and
the engine may fail to perform as specified.

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

7. Kubota's genuine long-life coolant has a service life of 2 years.
Be sure to change the coolant every 2 years.

#H NOTE

The above data represent industry standards that

necessitate a minimum glycol content in the concentrated

anti-freeze.

* When the coolant level drops due to evaporation, add water
only to keep the antifreeze mixing ratio less than 50 %. In
case of leakage, add antifreeze and water in the specified
mixing ratio before filling in to the radiator.

W10812180
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[12] OTHERS

Bleeding Fuel System

Air must be removed:

1. When the fuel filter or lines are removed.

2. When the tank is completely empty.

3. After the tractor has not been used for a long period of time,

Blieeding procedure is as follows.

1. Fill the fuel tank with fuet.

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

W1038026

Draining Clutch Housing Water

M NOTE

« The tractor is equipped with a water drain plug (1) under the
clutch housing.

* After operating in rain, snow or tractor has been washed,
water may get into the ¢lutch housing.

1. Remove the drain plug and drain the water, then install the plug
again.

{1} Water Orain Plug

W1039169
Replacing Fuse
1. The tractor electrical system is protected from potential damage
by fuses.
A blown fuse indicates that there is an overload or short
somewhere in the elecftrical system.
2. if any of the fuses should blow, replace with a new one of the
same capacity.

# IMPORTANT

= Befere 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 tractor
electrical system. Refer to the “TROUBLESHOOTING”

ey stop . section of this manual.
g KEY STOP 5 B Protected Circuit
] (e HeRT + Do not use the fuse except indicated capacity.
CLUSTER >
N =l Fuse No. Capacity (A} Protected circuit
o WORK LIGHT 14
®| FLASHER 1 o > Koy stop
HAZARD = @ 10 Head light,
! w nstrument panel
_ SOLENOID|Q .
o {33 20 World light
o
> (4) 20 Flasher / Hazard light
ITEAAALOPO32A {5) 30 Engine stop solenoid
— —— m
(6) Siow blow fuse Check circuit against wrong battery

connection

W10349315
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Replacing Light Buib
1. Head lights :

Take the bulb out of the light body and repiace with a new one.
2. Othertights :

Detach the lens and replace the bulb.

Light Capacity
Head light 23w
Tail light 8w
: e Tum gignal / Hazard light 23Wand 32 W
. 3TBAAALOPD33A
Instrument panel light 17wW
Hazard light switch indicator 06W
{1} Head Light {4} Tumn Signal and Hazard Light {32W)
{2} Tail Lamp {5} Meter Panel

{3) Tum Signal and Mazard Light {23W) (8} Hazard Switch

W1039658
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8. SPECIAL TOOLS

[1] SPECIAL TOOLS FOR ENGINE

3TMABABOPOS0A

3TMABABOPGS51A

ITMABABOPOS2A

Special Use Puller Set
Code No.: 07916-09032

Application: Use exclusively for pulling out bearing, gears and other
parts with ease.

wW1i03a7539

Piston Ring Compressor
Code No.:  07909-32111

Application: Use exclusively for pushing in the piston with piston
rings into the eylinder.

W1037605

Piston Ring Tool
Code No.: 07909-32121

Application: Use exclusively for removing or installing the piston ring
with ease.

w1037658

Diesel Engine Compression Tester

Code No.; 07909-30208 (Assembly} 07909-31251 (G)
07909-30934 (Ato F) 07909-31271 (I
07909-31211 (E and F) 07909-31281 (J}
07909-31231 (H)

Application: Use to measure diesel engine compression and
diagnostics of need for major overhaul.

{1} Gauge (7) Adaptor F
(2} L Joint {8) Adaptor (:
{3) Adaptor A {9} Adaptor
{4) Adaptar B {10} Adaptor |
{5) Adaptor G {11) Adaptor J
{6} Adaptor E

WI1037711
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3TMABABOPOS4A

STLAAACOPD3EB

G _GENERAL
Ol Pressure Tester
Code No.: 07916-32032
Application: Use to measure lubricating oil pressure.
{1} Gauge {5) Adaptor 2
(2} Cable {6) Adaptor 3
{3} Threaded Joint {7) Adaptor 4
(4) Adaptor 1 (B) Adaptor §

W1037937

Valve Seat Cutter

Code No.: 07909-33102

Application: Use to reseat valves.

Angle : 0.785rad (45 )

0.262 rad (15 °)

Diameter: 286 mm (1.126in.) 38.0 mm (1.496in.)
316mm{1.244in.) 413 mm{1.626in)
3B0mm(1.378in.) 50.8 mm (2.000in.)

W1038169

Radiator Tester
Code No.:  07909-31551
Application: Use to check of radiator cap pressure, and leaks from
cooling system.
W1038266

Connecting Rod Alignment Tool
Code No.: 07909-31661
Application: Use to check the connecting rod alignment.
Applicable : Connecting rod big end 1.D.
range 30to 75 mm {1.18 to 2.95in.) dia.

Connecting rod length

65 to 300 mm (2.56 to 11.81 in.)

W1038319
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Nozzie Tester
Code No.:.  (07909-31361
Application: Use to check the fuel injection pressure and spray

pattern of nozzle.
Measuring : 0 to 50 MPa

range {0 to 500 kgffem?, 0 to 7000 psi)
W1038394
Plastigage
Code No.: 07909-30241
Application: Use to check the oil clearance between crankshaft and
hearing, efc..
Measuring : Green.....0.025 to 0.076 mm (0.001 to 0.003 in.}
range Red......... 0.051 10 0,152 mm (0.602 to 0.006 in.)
Blue......... 0.102 to 0.229 mm (C.C04 to 0.009 in.)

W1038481

Red Check

Code No.:  07909-31371
Application: Use to check cracks on cylinder head, cylinder block,
etc..
W1038544

RN
|
ITMABABGOPO59A

Flywheel Puller

Code No.: 07916-32011
Application: Use exclusively for removing the flywheel with ease.
W1038597

3GFABABOPO3GA
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B NOTE
« The following special tools are not provided, so make them referring to the figure.

Injection Pump Pressure Tester
| Application: Use to check fuel tightness of injection pumps.

Pressure gauge full scale : More than 29.4 MPa (300 kgficm?, 4267
psi)

PF 112
Copper gasket

S

Flange {Material . Stesl)

Hex. nut 27 mm (1.1 in.} across the plat

Adhesive application

Fillet welding on the enter circurnference

Iy @M mio| a;m

Retaining nut

17 mm dia. (0.67 in. dia.)

8.0 mm dia. {0.31 in. dia.}

1.0 mm (0.039 in.)

17 mm dia. (0.67 in. dia.)

5.10 to 6.20 mm dia. {0.241 to 0.244 in. dia.}

8.0 mm {0.31in.}

4.0 mm {0.16 in}

11.97 to 11.89 mm dia. {0.4713 to 0.4720 in. dia.}
BF 1f2

23 mm {0.91 in.}

17 mm {0.67 in.)

4.0 mm {0.16 in.}

12.08 to 12.02 mm dia. (0.472 to 0.4732 in. dia.)
100 rmm {3.94 in.}

M12 x P15

5.0 mm {0.20 in.}

m o O oo >

“n

3EEACAATPOE2E

X Sl =|tr|R|D|(D(O|Z|(Z|r| =] -

W10252400

Valve Guide Replacing Tool

A Application: Use to press out and press in the valve guide.
N 225 mm {8.86 in.)

B 70 mm (2.8 in.}

C 45mm (1.8 in.)

D 20 mm dia. (0.79in. dia.)

E 11.7 to 11.9 mm dia. (0.461 t0 0.468 in. dia.)

F

G

H

/| 8

c2 1 co3| Ci

D E F

§.50 to 6.60 mm dia. {0.256 to 0.259 in. dia.)
25 mm {2.98 in.)
6.70to 7.00 mm dia. (0.264 to 0.275in. dia.}
[ 5.0 mm {0.20 in.)
J 20 mm gia. (0.79 in. dia.)
K 12.5t0 12.8 mm dia. {0.493 to 0.503 in. dia.}
L 8.90 to 9.10 mm (0.351 to 358 in.}
Chamfer 1.0 mm (0.039 in.}

c2 Chamfer 2.0 mm {0.079 in))
C0.3 Chamtfer 0.30 mm {0.012 in.}

ITMABABOPGE3B

—8
H |

A =

N
NN

il VI b

ITMABABOP(64B W10250170
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n: H
YRGS

a b
SEEABAB1PO3RA

c2

Bushing Replacing Tool

Appiication: Use to press out and press in the bushing.
1. For small end bushing

A

157 mm (6.18 in.}

24 mm (0.94 in.}

120 mm (4.72in.}

21.8 to 21.9 mm dia. (0.859 to 0.862 in. dia.)

24.8 o 24,9 mm dia. {0.977 to 0.980 in. dia.)

20 mm dia. {0.79 in. dia.)

6.3 um (250 uin.)

gl mMim|le|O|®

6.3 pm {250 pin.)

2. For idie gear bushing

186 mm (7.72in.}

26 mm (1.0in.)

150 mm (5.81 in.)

25.80 to 25,90 mm dia. {1.016 to 1.01% in. dia.}

28.80 to 28.90 mm dia. {1.134 to 1.137 in. dia.}

20 mm dia. {0.79 in. dia.)

6.3 um (250 uin.)

gclpimMmMo|O|T] P>

6.3 pm (250 pin.)

W12358870

Flywheel Stopper

Application: Use to loosen and tighten the flywheel screw.

A

20mm {0.79in.)

15 mm (0.58 in.}

3TMABABOPOGTE

10 mm dia. (0.39 in. dia.}

30mm{t.2in}

8.0 mm (0.31in.}

mMm|a|0

200 mm {7.87in.)

W10259480
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Crankshaft Bearing 1 Replacing Tool

~ D E - Application: Use to press out and press in the crankshaft bearing 1.
Tk [Press Out]
B Vi A | 135mm(5.31in)
W B 72mm (2.8 in)
FJ 9 Gl H c 40 mm radius (1.5 in, radius)
o D 10 mm (.39 in.}
H E 24 mm (094 in.)
3GFABABOPC41B cr” “goa C1 F | 20 mmdia. (079 in. dia)
G 51.2010 51.40 mm dia. (2.016 to 2.023 in. dia.)
H 47.30 to 47.50 mm dia. {1.863 to 1.870 in. dia.}
C1 Chamfer 1.0 mm {0.039 in.)
c2 Chamfer 2.0 mm {0.079in.)
C0.3 | Chamfer 0.30 mm {8.012 in.}
[Press In]
A 135 mm (5.31in.)
B 72 mm (2.8 in.)
c 40 mr radius (1.6 in. radius}
D 10 mm {0.39 in.}
E 24 mm (0.94 in.}
F 20 mm dia. (0,78 in. dia.)
G 68 mm dia. {2.7 in. dia.)
H 47.30 10 47.50 mm dia. {1.863 1o 1.870in. dia.}
Cc1 Chamfer 1.0 mm {0.039 in.)
cz Charnfer 2.0 mm {0.079 in.)
C0.3 Chamfer ¢.30 mm {0,012 in.)

W10261380
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[2] SPECIAL TOOLS FOR TRACTOR

3TMABABOPQ72A

STBAAADOPOS0A

3TMABABOPO73A

3TMABABOPD75A

Tie-rod End Lifter
Code No.: 07909-39051

Application: Use for remaving the tie-rod end with ease.
W1041183

Steering Wheel Puller
Code No.: 07916-51090

Application: Use for removing the steering wheel without damaging
the steering shaft.

W1041234
Pitman Arm Puiler
Code No.:  07909-39051
Application: Use far removing the tie-rod end with ease,
W1041282

Injector CH3
Code No.. 07916-52501
Application: Use for injecting calcium chioride solution into, and
removing it from, rear tires.
W1041330

Toe-in Gauge
Code No.:  07909-31681
Application: This allows easy measurement of toe-in for all machine
modeis.
W1041378
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3TMABABOPO74A

YR S)] &) {8) @ 00

g é é‘£ N
3TMABABOPO77A

@

yIre {

B) (8} (10) {11} (12} (13)
3TMABABOFO79A

Clutch Center Tool (For B and L Series Tractors)

Apptication: The Cluich center tool can be used for all B and L. series
tractors with a diaphragm clutch by changing tip guides.
Center piece diameter is 14 mm {0.55 in.)

W1041426

Relief Valve Pressure Tester
Code No.:  07916-50045
Application: This allows easy measurement of relief set pressure.

{1) Gauge (07916-50322) {6) Adaptor C (P$3/8) {07916-50371)
{2) Cable {07916-50331) {7} Adaptor D (PT1/8} (07916-50381)
(3) Threaded Joint (07916-50401) {8) Adaptor E (PS3/8) (07916-50392)
{4) Threaded Joint (07916-50341) (9) Adaptor F (PF1/2) (07916-62601)

{5) Adaptor B (M18 x P1.5) {10} Adaptor 58 (PT1/4} (07916-52381)
{07916-50361)

W1041474
Flow Meter
Code No.:  07916-52791 (Flow Meter)
07916-52651 {Hydraulic Test Hose)
Application: This allows easy testing of hydraulic system.
{1} Flow Meter {2} Hydraulic Test Hose
W1041522
Adaptor Set for Flow Meter
Code No.: 07916-54031
Application: Use for testing the hydraulic system.
{1} Adaptor 52 {8) Adaptor 65
{2} Adaptor 53 {9} Adaptor 66
{3} Adaptor 54 {10} Adaptor 67
(4} Adaptor 81 {11} Adaptor 68
{5) Adaptor 62 (12} Adaptor 69
{6) Adaptor 63 {13} Hydrauiic Adaptor 1
{7) Adaptor 64
W1041575
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Bevel Gear Shaft {10T) Tool

Application : Use for measuring and tightening the beve! gear shaft.

A

6.4 to 6.6 mm square {0.25 to 0.28 in. square)

17.5 mm dia. {0.689 in. dia.)

20 mm dia. (0.79 in. dia.}

0.52 rad (30 °)

21 mm dia. (0.83in. dia.)

tnvolute spline (refer to below}

Chamfer 1.0 mm {0.039 in.}

Al
iy
B
e e |
C
3TBAAAKOPOA4A

IO Moo D

25mm (0.98in.}

35 mm dia. (1.4 in. dia.}

J

28 mmdia. (1.1 in. dia.}

{involute Spline)
+ INTERNAL 20 x 14 x 1.25

Coefficient of profile shifting +0.800
Tooth form Stub tooth
Tool Moduie 1.250

Pressure angle

0.35 rad (20 °)

Number of teeth

14

Diameter of basic pitch circle

17.5 mm {0.888 in.)

Taoth thickness

Between pin diameter

15.084 to 15.155 mm
{0.59386 to 0.59665 in.)
(Pin diameter = 2.50 mm

{0.0984 in })

(Reference)

« This tool can be made by welding the coupling (6C050-14520)
and socket wrench.

G-45
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Disassembiing Stand

- F Lt |
[ A o E G
L B - o
e |
N\ 1 : | .
I c | _ ] .
m—é——ﬁ_}w-.—_é‘__i D; +— ) I
| |
|
| i
1
|
1 L ]
] -
| M! | ! |
L A | N
[ ] | | Ll7_
| K t
] 1
| 3 d —
.o ) ' i _ 5
N . H ‘
ATBAAAKOPO35A :
Application : Use for supporting engine.
B NOTE
= This special tool is not provided, so make it referring to figure.
A | 80mm{3.1in.) G | 110mm{4.33in.) M | 9mm{0.41n.)
B 40 mm (2.0 in.} H 238 mm (9.37 in.} N 134 mm {5.28 in.)
C | 16.5mm{D.650in.} I 230 mm {9.06 in.) O | 67mm{2.6in.)
D 16 mm dia. (0.63 in. dia.) J 150 mm {5.91 in.} c1 Chamfer 1 mm {0.04 in.}
! E 9mm (04in) K 75mm (3.0in)
| F 220 mm (8.66 in.) L 12 mm dia. {0.47 in. dia.)

G-46
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Check and High Pressure Relief Valve Assembly Tool
{1
F
- f h i
{2) {3)
A
B .
_.*._.‘Q
D ]
N a
a
N 1
& WL/ \a
A 1 '0/\ ﬁ } 4
. 4 ~ { L , i
I o LY PR 0 e 1 8. R A W ¥
1 y \ !
/ | ) \_
=) \o
o o >\i |
.D; z
A
K
3XVAAABOPOSSA D —
Application : Use for readjusting relief valve pressure.
A 30 mm {1,181 in.) N Chamfer 0.4 mm {0.157 in.) a 1.05 rad {10 *)
B 21 mm {0.827 in.) o} Chamfer 3 mm {3,118 in.} b Chamfer 0.3 mm (3.012in.)
C 1 mm (0.839 in.) P Chamfer 2 mm (0.079 in.} c 23 mm (0.906 in.}
D 0.52 rad {30 °) Q 21.4 mm {(0.843in.} d 10 mm {0.394 in)
E 50 mm dia. {1.969 in. dia.) R 19 mm {0.748 in.} e 1 mm (0.039 in.)
F 10 mm dia. {0.394 in. dia.} ) 17 mm {0.669 in.) f 6.5 mm {0.256 in.)
9.110 9.3 mm dia. : .
G (0.359 to 0.366 in. dia.) T 10 mm {0.393 in.) g Chamfer 0.5 mm {0.020 in,)
H | 34 mmdia. (1236 in. dia)) U | 50 mm dia. (1.989 in. dia.) h | 11.1to 11.3 mm (0437 to D.445in.)
| M36 x 1.5 mm Pitch v 9.8 mm dia. (0.386 in. dia.} i 18.8 ta 19.0 mm {0.740 to 0.748 in .}
J 10 mm (0.394 in.} W 16 mm dia. {0.629 in. dia.)
K 16 mm {0.630 in.} X 34.5 mm dia. {1.358 in. dia.} {13 Spacer
L 41 mm {1.614 in.} Y 38 mm dia. (1496 in. dia.} {2 Block
M Chamfer 1 mm {0.032 in.) Zz 25 mm {0.884 in.} {3y { Cap

G-47
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PS Plug Wrench

Application : Use for tightening the plug for ball nut assembling.

p LIS

P
F
G
H
3TBAAADOPQ4SA
A 64 mm (2.51 in.) L 22.0 mm dia. (0.87 in. dia.}
B 48 mm (1.89 in.} M 3.2 mm dia. (0.13in. dia.}
c 36.21t0 36.3 mm (1.425t0 1.429in.) N 3 mm dia. {0.12 in. dia.)
D & mm (0.31 in.) o 12 mm (0.47 in.)
E 13 mrm (0.55 in.} P 3mm (0.121n))
. Pin : 6 mm dia. x 15 mm tength
F &mm (0.311n.} Q (0.24 in. dia. x 0.59 in. length)
G 33mm {1.30in.} R C3 : Chamfer 3 mm (0.12 in.)
H 45 mm {1.77 In) S C3 : Chamfer 3 mm (.12 in.)
| 16 mm {0.63 in.} T R10 ; 10 mm radius (0.39 in. radius)
J 8 mm {0.24 in.} u C12 : Chamfer 12 mm {0.47 in.}
12.0 10 12.1 mm dia. {0.472 to 0.476 in. dia.) v ¢1 : Chamfer 1 mm (0.04 in.)
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9. TIRES
[1] TIRE PRESSURE

A CAUTION

* Do not attempt mount a tire. This should be done by a qualified person with the proper equipment.
B IMPORTANT
* Do not use tires larger than specified.

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

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

Through the tire pressure is factory-set to the prescribed level, it
(A) (8) (C naturally drops slowly in the course of time. Thus, check it every day

ﬂ I N AT and inflate as necessary.
To inflate the wheel tires, use an air compressor or hand pump.

B Recommended Inflation Pressure
+ Maintain the pressure shown below for normal use.

Tire sizes Inflation pressure
7-12,4PR 170 kPa (1.7 kgficm?, 24 psi)
24 x 8.50 - 14, 4PR | 150 kPa {1.5 kgficm®, 22 psi}

23x8.50- 14 Ind., 5 .
{ APR 241 kPa (2.5 kgficm?, 35 psi)

///// //////////7 I’//// 12.4 - 16, 4PR 110 kPa (1.1 kgfiom?, 16 psi)

(D} Rear 136- 16, 4PR 100 kPa {1.0 kgficm?, 14 psi}
124 -16Ind., 4PR | 138 kPa (1.4 kgitfem?, 20 psi)

J Front

ITMACABOPOS2A

B NOTE
= Maintain the maximum pressure in front tires, if using a front
ioader of when equipped with a full load of front weights.

B Dual Tires

* Pual tires are not approved.

{A) Insufficient {C) Excessive
{B} Standard {D) Ground

W1043571
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[2] TREAD ADJUSTMENT

A CAUTION

+ Support tractor securely on stands before removing a wheel.
* Never operate tractor with a loose rim, wheel or axle.

B IMPORTANT

+ Always attach tires as shown in the figure.
* If not attached as the figure, transmission parts may be damaged.
* Do not use tires larger than specified.

(1} Front Wheels

Front wheel cannot be adjusted.

B IMPORTANT

= Do not turn front discs to obtain wider tread. In setting up the front wheels, make sure that the inflation

valve stem of the tires face outward.

7 - 12 Farm 24 x 8.50 - 14 Turf 23 x8.50 - 14 Ind.
|
'l
|
ITBAAAFOPO21A 3TBAAAFOP(23A ATBAAAFQPO25A
935 mm 930 mm 805 mm
{36.8in.) (36.6in.) (35.6 in.)
A : Tread

(2) Rear Wheels

Rear tread width can not be adjusted.

B IMPORTANT

» Always attach tires as shown in the drawings.
» If not attached as illustrated, transmission parts may be damaged.

12.4 - 16 Farm

13.6 - 16 Turf

124 x 16 Ind.

¥ A
ITBAAAKOPO244A 3TBAAAKOPO2EA 3TBAAAKOPO27A
1050 mm 1050 mm 1050 mm
(41.3in.) (41.3in.) (41.31in.)

A Tread

G-50
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[3] TIRE LIQUID INJECTION

Awxiliary weights can be used to increase traction force for plowing in fields or clayey grounds.

Another way is to inject water or another liquid, such as a calcium chlaride solution in the tires. Water must not be
used in winter since it freezes at 0 °C (32 °F). The calcium chloride solution will not freeze and moreover, affords
higher effect than water since its specific gravity is higher than that of water by about 20 %. Bselow is an explanation
of calcium chioride solution injection.

B IMPORTANT
* Do not fill the front tires with liquid.

Preparation of Calcium Chloride Solution

b) QQ A\ caution

* When making a calcium chloride solution, do not pour water
—_— over calcium chloride since this results in chemical reaction
i which will cause high temperature. Instead add a smali
(@) amount of calcium chloride to the water at a time until the
I desired solution is achieved.

suABABOP 044 ° Frocinglomp. | M 220 mp e o waler
~5°C (23 °F} 12 kg {26.4 Ibs)
-10 °C (14 °F) 21 kg (46.3 Ibs)
~15 °C (5 °F} 28 kq {61.7 Ibs)
—20°C (-4 °F) a4 kg (75.0 1bs)
-25 °C (-13 °F) 40 kg (88.2 Ibs)
~30 °C {(-22 °F) 44 kg {87.0 Ibs}
-35°C (-31 °F) 49 kg (108 Ibs)
—40 °C {40 °F) 52 kg (114.6 Ibs)
—45 °C (40 °F) 56 kg {123.5 Ibs}
-50 °C (-58 °F) 61 kg (134.5 Ibs)
{a) Water (b) CaClz (Calcium Chloride)

W1045753

Attaching Injector

1. Lift the rear tires off the ground.

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

3. Remove the air valve, and attach the injector (Code No. 07916-
52501).

{1) Injectar {2) Hose

W1(345985

A

Sy

m

ITMABABOP 106A
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Fig. 1

ITMABABOP1GTA

Injection

A CAUTION

L]

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

Do not fill tires with water or solution more than 75 % of full
capacity (to the valve stem level).

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

The following four ways can be used to inject water or a calcium

chloride solution into tires.

a

«l @M=

Gravity injection (Fig. 1)

Pump injection (Fig. 2)

Pressure tank injection (Fig. 3)

Injection directly from tap (only when water is being used)

NOTE

Once injection is completed, reset the air valve, and pump

air into the tire to the specified pressure.

Weight of calcium chloride solution filling 75 % of full capacity of
tire.

Tire sizes 124 - 16

Slush free at —10 °C (14 °F)

Solid at -30 "C {~22 °F)

[Approx. 1 kg (2 Ibs} CaClz per4 L
{1 gal) of water)

85 kg (187 lbs)

Slush free at =24 °C {(-11 °F)

Solid at —47 °C {-53 °F}

fApprox. 1.5 kg (3.5 Ibs} CaClzper4 L
(1 gal) of water]

89 kg (196 Ibs)

Slush free at 47 °C (53 °F)

Solid at -52 °C (=62 °F}

[Approx. 2.25 kg (5 lbs) CaClzper4 L
{1 gal} of water]

94 kg (207 Ibs)

{1} Pump {A) Correct : 75 %

{2} Pressure Tank Air compresses like a cushion

(3) Compressor {B) Incorrect : 100 % full water can not
(4} Air be compressed

(5} Water

W1046135
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10. IMPLEMENT LIMITATIONS

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

Tread (max. width) with farm tires

Front

Rear

Lower link end max.
loading weight ¥V0

B3200

935 mm (36.8 in.)

1050 mm {41.3 in.)

360 kg (800 Ibs)

Actual figures

Implement weight W1
and for size

Max. Drawbar Load W2

Trailer loading weight W3
Max. capacity

B3200

As in the following list
{(Shown on the next page)

500 kg (1100 Ibs)

1500 kg (3300 Ibs)

Lower link end max. loading capacity .....The max. allowable load which can be put on the lower link end : WO

Implement weight..........co The implement's weight which can be put on the lower link : W1
Max. drawbar Ioad ... ..o eeei e W2
Trailer loading weight ... The max. loading weight for trailer (without trailer's weight ) : W3
‘ X Wo
+
ONMNC= NG
Wi
3TMABABOP108A
M NOTE

* Impiement size may vary depending on soil operating conditions.
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No. Implement Remarks B3200HSD B3200HSDWO
- Max. cutting width mm {in.} 1830 (72) -
Mid-mount 1 prax. weight kg (ibs) 205 (451) -
?f;ae? Max. cutting width mm (in.) 1220 (48)
(1 Blade} Max. weight kg (Ibs) 227 (500}
1 |Mower Rear-mount
(2 or3 Max. cutting width mm (in.) 1830 (72)
Biade) Max. weight kg {Ibs) 227 (500)
Flail-mower | Max. cutiing width mm (in.} 1220 (48)
Sickle bar | Max. cutting width mm {in.) 1524 (60}
Max. cutting width mm (in.) 1270 (50}
2 | Rotary tiller Max. weight kg (ths) 250 (550)
Slip clutch Necessary
3 |Bottom plow Max. size mm {in.) 305(12)x 2
Disc plow Max. size mm {in.} 550 (22) x 2
, ) . 1524 (60)
5 |Cultivator Max. size mm {in.} 1 Row
. Max. harrowing width mm (in.) 1676 (66)
6 |Discharrow Max. weight kg (Ibs) 250 (550)
) L
7 |Sprayer Max. tank capacity (U.S.gals) 246 (65)
8 | Front blade Max. cutting width mm {in.} 1676 {66}
Sub frame Necessary
Max. cutting width mm (in.} 1676 (68)
9 |Rear blade Max. weight kg (ibs) 250 (550)
Max. lifting capacity kg {Ibs) 400 (880)
{Bucket center)
10 |Front loader Max. width mm (in) 1524 (60)
Sub frame Necessary
Max. cutting width mm (in.} 1372 (54)
- 11 |Boxblade Max. weight kg (Ibs) 227 (500)
Max. digging depth mm {in.) 1830 (72)
12 |Back hoe Max. weight kg (Ibs) 363 (800)
Sub frame Necessary
Max. digging depth mm {in.} 1524 (60}
13 | Snow blower Max. weight kg (Ibs) 227 (500)
Sub frame Necessary
14 | Trailer Max. load capacity kg {Ibs} 1500 (3300)
Max. drawbar load kg (Ibs) 360 (800}
B NOTE

+ Implement size may vary depending on soil operating conditions.

G-54
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ENGINE
Symptom Probahle Cause Solution ';Efere"ce ‘
age
Engine Does Not No fuel Replenish fuel - i
Start Air in the fuel system Bleed G-35
Water in the fuel system Change fuel and -~ :
repair or replace fuel
system -
Fuel hase clogged Clean - |
Fuel filter clogged Change G-30
Excessively high viscosity of fuel or engine oil at | Use specified fuel or G-9
low temperature engine oil
Fuel with low cetane number tse specified fuel -
Incorrect injection timing Adjust 1-8156
Injection nozzle clogged Repair or replace 1-S18
Injection pump malfunctioning Replace 1-831
Seizure of crankshaft, camshaft, piston, cylinder | Repair —
or bearing
Compression leak from cylinder Replace head 1-529
gasket,
tighten ¢ylinder head
screw, glow plug and
nozzle holder
improper valve timing Correct or replace 1-832
timing gear
Piston ring and cylinder worn Replace 1-350
Excessive valve Clearance Adijust 1-511
Engine Revolution Is | Fuel filter clogged or dirty Replace G-30
Not Smooth Air cleaner clogged Clean or replace G-25, 31
Fuel leak due to loosing injection pipe retaining Tighten retaining nut -
nut
Injection pump malfunctioning Replace 1-835
Incorrect nozzie injection pressure Adjust 1-518
Injection nozzle stuck or clogged Repair or replace 1-818
Governor maffunctioning Repair -
Either White or Blue | Excessive engine oil Reduce to specified 1-821
Exhaust Gas Is level
Observed Piston ring and cylinder worn or stuck Repair or replace 1-S50
Incorrect injection timing Adjust 1.815
Deficient compression Repair 1-810, 28,
34
W1014322
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ENGINE
Symptom Probable Cause Solution Reference
Page
Either Black or Dark | Overload Reduce the load -
Gray Exhaust Gas Is [ orie fuel used Use specified fuel -
Observed
Fuel filter clogged Replace G-31
Air cleaner clogged Clean or replace G-25,31
Deficient nozzle injection Repair or replace 1-827
nozzle
Deficient Output incorrect injection timing Adjust 1-815
Engine's moving parts seem to be seizing Repair or replace -
Uneven fuel injection Replace imjection 1-832
pump
Deficient nozzie injection Repair or replace 1-827
nozzle
Compression leak Replace head 1-529
gasket, tighten
cylinder head screw,
glow plug and nozzle
holder
Excessive Lubricant | Piston ring's gap facing the same direction Shift ring gap 1-536
Qil Consumption direction
Qil ring wom or stuck Replace 1-836
Piston ring groove worn Replace piston 1-836
Valve stem and valve guide worn Replace 1-541
Oil leaking due to defective seals or packing Replace -
Fuel Mixed into Injection pump’s plunger worn Replace injection 1-832
Lubricant Oil pump
Deficient nozzie injection Repair or replace 1-827
nozzle
Injection pump broken Replace 1-832
Water Mixed into Head gasket defective Replace 1-529
Lubricant Gil Cylinder block or cylinder head flawed Replace _ |
Low Qil Pressure Engine oil insufficient Replenish G-14
Qil strainer clogged Clean 1-534
Qil filter cartridge clogged Replace G-16
Relief valve stuck with dirt Clean -
Relief valve spring weaken or broken Replace -
Excessive oil clearance of crankshaft bearing Replace 1-853
Excessive oil clearance of crankpin bearing Replace 1-852
Excessive oil clearance of rocker arm Replace 1-S44
Oil passage clogged Clean -
Different type of oil Use specified type of G9
il
Qil pump defective Repair or replace 1-556 J
W1014322
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ENGINE
Symptom Probable Cause Solution I;:;eerence
High Qil Pressure Different type of oil Use specified type of G-9
oil
Relief valve defective Replace -
Engine Overheated Engine oil insufficient Replenish 1-821
Fan belt broken or tensioned improperly Replace or adjust 1-812
Coolant insufficient Replenish G2
Radiator net and radiator fin clogged with dust Clean -
Inside of radiator corroded Clean or replace G-22
Coolant flow route corroded Clean or replace G-32
Radiator cap defective Replace 1-514
Radiator hose damaged Replace G-32
Overload running Reduce the load -
Head gasket defective Replace 1-828
Incorrect injection timing Adjust 1-815
Unsuitable fuel used Use specified fuel G-9
W10143722
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ENGINE

2. SERVICING SPECIFICATIONS

ENGINE BODY

ltemn

Factory Specification

Allowable Limit

Valve Clearance (Cold)

0.145 to0 0.185 mm
0.00571 to 0.00728 in.

Compression Pressure

1-84

- 3.73t0 411 MPa 2.26 MPa
38.0 to 42.0 kgflcm? 23.0 kgficm?
541 10 597 psi 327 psi |
Variance Among - 10 % or less
Cylinders
Top Clearance 0.55ta 0.70 mm -
0.0217 to 0.0276 in.
Cylinder Head Surface Flatness - 0.05 mm
0.0020 in.
Valve Recessing (Intake and Exhaust) -0.05 to 0.25 mm 0.40 mm
—0.002¢ to 0.0098 in. 0.0157 in.
Valve Stem to Valve Guide Clearance 0.035 to 0.065 mm 0.10 mm
0.0014 to 0.0025 in. 0.0039 in.
Valve Stem 6.960 t0 6.975 mm -
(0.D) 0.2741 to 0.2746 in.
Vaive Guide 7.010to 7.025 mm -
(L.D) 0.2760 to 0.2765 in.
Valve Face Angle 1.047 rad -
{IN.) 60 °
Angle 0.785 rad -
(EX.) 45 ¢
Valve Seat Angle 1.047 rad -
(IN.) 60 °
Angle 0.785 rad -~
{EX) 45°
Width 2.12 mm -
0.08351n.
Valve Spring Free Length 37.0t0 37.5mm 36.5 mm
1.457 to 1.476 in. 1.437 in.
Tilt - 1.0 mm
0.039in.
Setting Load / 1174 N/31.0mm 100.0 N/ 31.0 mm
Setting Length 11.97 kgf / 31.0 mm 10.2 kgf/ 31.0 mm
26.4 1bf/1.22in. 22.51bf 1 1.22 in.
Rocker Arm Shaft to Rocker Arm Gil Clearance 0.016 to 0.045 mm 0.10 mm
0.00063 to 0.00177 in. 0.0039 in.
Rocker Arm Shaft 11.973 to 11.984 mm -
(Q.D.) 04714 t00.4718 in.
Rocker Arm 12.000 to 12.018 mm -
(1.D) 0.4724 t0 0.4731 in.
W10138740
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ENGINE

1-85

Item Factory Specification Allowable Limit
Push Red Alignment - 0.25 mm
0.0098 in.
Tappet to Tappet Guide Bore Qil Clearance 0.020 to 0.062 mm 0.07 mm
0.0008 to 0.0024 in. 0.0028 in.
Tappet 19.959 to 19.880 mm —
(0.D) 0.7858 10 0.7866 in.
Tappet Guide Bore 20.000 to 20.021 mm -
(LD 0.7874 t0 0.7882 in.
idle Gear Crank Gear (o Idle 0.032t0 0.115 mm 0.15 mm
Gear 1 0.0013 10 0.0045 in. 0.0059 in.
{Backlash)
idle Gear 1 to Cam 0.036 to 0.114 mm G.15 mm
Gear 0.0014 to 0.0045 in. 0.0059 in.
{Backiash)
Idle Gear 1 to 0.034 to 0.116 mm .15 mm
injection Pump 0.0013 t0 0.0046 in. 0.0059 in.
Gear
{Backlash)
Idie Gear 1 to Idle 0.0033 to 0.117 mm 0.15 mm
Gear 2 0.0013 to 0.0046 in. 0.0059 in.
(Backlash)
ldie Gear 2 10 0.030 t0 0.117 mm 0.15 mm
Governar Gear 0.0012 to 0.0046 in. 0.0059 in.
{Backlash)
Idle Gear Shatft to die Gear Bushing Idle Gear 1 0.020 to 0.054 mm 0.10 mm
{Clearance) 0.0008 to 0.0021 in. 0.0039 in.
Idle Gear Bushing 26.000 to 26.021 mm -
1.D. 1.0236 to 1.0244 in.
(Clearance)
ldie Gear Shaft 1 25.967 to 25.980 mm -
0D, 1.0223 10 1.0228 in.
{Clearance)
Idle Gear 2 0.020 to 0.054 mm 0.10 mm
! {Clearance) 0.0008 to 0.0021 in. 0.0038 in.
Idle Gear Bushing 26.000 to 26.021 mm -
t.D. 1.0236 t0 1.0244 in.
(Clearance)
ldle Gear Shaft 2 25.967 1o 25.980 mm -
a.D. 1.0223 to 1.0228 in.
(Clearance)
idle Gear idle Gear 1 0.20 10 0.51 mm 0.80 mm
(Side Clearance) 0.0079 to 0.0201 in. 0.0315in.
Idle Gear 2 0.20 to 0.51 mm 0.80 mm
(Side Clearance) 0.0079 to 0.0201 in, 0.0315 in.
W1013874
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ENGINE
Item Factory Specification Allowable Limit
Camshaft Side Clearance 0.07 t0 0.22 mm 0.3 mm
0.0028 to 0.0087 in. 0.0118in,
Alignment - 0.01 mm
0.0004 in.
Cam Height (IN.) 28.80 mm 28.75 mm
1.1339 in. 1.1319in.
Cam Height (EX.} 29.0 mm 28.95 mm
14417 in. 1.1398 in.
Camshaft Journal to Cylinder Block Bore Qil Clearance 0.050 to 0.091 mm 0.15 mm
0.00197 to 0.00358 in. 0.0058 in.
Camshaft Journal . 35.934 to 35.950 mm -
{0.D) 1.4147 to 1.4153 in. |
Cylinder Block 36.000 to 36.025 mm -
Bore (1.D.) 1.4173 10 1.4183 in.
Piston Pin Bore 1.D. 22.000 to 22.013 mm 22.03 mm
0.8661 to 0.8667 in. 0.8673in.
Piston Pin to Small End Bushing Qil Clearance 0.014 to 0.038 mm 0.15 mm
0.00055 to 0.00150 in. 0.0059 in.
Piston Pin 22.002 t0 22.011 mm —
{0.D) 0.8662 to 0.8666 in.
SmaH End Bushing 22.02510 22.040 mm -
(1.D.) 0.8671 to 0.8677 in.
Piston Ring to Piston Ring Groove Second Ring 0.0851t0 0.112 mm 0.2 mm
(Clearance) 0.0033 to 0.0044 in. 0.00791n.
Qil Ring 0.020 to 6.055 mm 0.15 mm
{Clearance) 0.0008 to 0.0021 in, 0.0059 in.
Connecting Rod Alignment - 0.05 mm
0.0020 in.
Crankshaft Side Clearance 0.1510 0.31 mm 0.50 mm
0.0059 to 0.0122 in. 0.0197 in.
Alignment - 0.02 mm
0.0008 in.
Crankshaft to Crankshaft Bearing 1 Qil Clearance 0.034 10 0.114 mm 0.20 mm
0.0013 to 0.0045 in. 0.0079 in.
Crankshait 47.934 to 47.950 mm -
(0.D) 1.8872 to 1.8878 in.
Crankshait 47.984 to 48.048 mm -
Bearing 1 (1.0} 1.8891 to 1.8916 in.
Crankshaft to Crankshaft Bearing 2 Qil Clearance 0.034 to 0.085 mm 0.20 mm
0.0013 to0 0.0037 in. 0.0078 in.
Crankshaft 47.934 to 47.950 mm -
{0.D) 1.8872 10 1.8878 in.
Crankshaft 47.984 to 48.029 mm -
Bearing 2 (1.D.} 1.8891 to 1.8809 in.
W1013874
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Factory Specification

Allowable Limit

1-87

Crankshaft to Crankshaft Bearing 3 Qil Clearance 0.034 10 0.098 mm 0.20mm
0.0013 to 0.0038 in. 0.0072 in.
Crankshaft 51.921 10 51.840 mm -
{O.D.) 2,.0441 to 2.0448 in.
Crankshaft 51.974 t0 52.019 mm -
Bearing 3 (1.D.) 2.0462 to 2.0480 in.
Crank Pin and Crank Pin Bearing Qil Clearance 0.029 to 0.091 mm 0.20 mm
0.0011 to 0.0036 in. 0.0079 in.
Crank Pin 39.959 {0 39.975 mm -
{0.D) 1.5732t0 1.5738 in.
Crank Pin Bearing 40.004 to 40.650 mm -
(1.D) 1.5750 10 1.5768 in,
Crankshaft Side Clearance 0.1510 0.31 mm 0.50 mm
0.0059 to 0.0122 in. 0.0187 in.
Cylinder Liner |.D. 78.000 to 78.019 mm +0.15 mm
3.0709 10 3.0716 in. 0.0059 in.
Cylinder Liner |.D. Oversized +0.5 mm +0.15 mm
G.0197 in. 0.0059 in.
W1013874
LUBRICATING SYSTEM
Item Factory Specification Allowable Limit
Engine Qil Pressure At Idle Speed More than 49 kPa -
0.5 kgf/cm?
7 psi
At Rated Speed 196 to 441 kPa 147 kPa
2.0 to 4.5 kgficm? 1.5 kgflem?
28 {0 64 psi 21 psi
inner Rotor to Quter Rotor Clearance 0.06 to 0.18 mm -
0.0024 to 0.0071 in.
Outer Rotor to Pump Body Clearance 0.100 to 0.180 mm -
0.0039 to £0.0071 in.
tnner Rotor to Cover Clearance 0.025 10 0.075 mm -
0.0010 to 0.0030 in.
W10138740
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COOLING SYSTEM

item Factory Specification Allowable Limit
Fan Belt Tension 7T0to8.0mm/98 N —
{10 kgf, 22 Ibf)
0.28t00.35in./98 N
(10 kgf, 22 Ibf)

Thermostat Valve Opening 69.51072.5°C -

Temperature 157110 1625 °F

{At Beginning)

Valve Opening 85 °C -

Temperature 185 °F

{Opened

Completely)
Radiator Cap Pressure Falling 10 seconds or more -

Time 88 — 59 kPa

0.9 - 0.6 kgf/cm?
13 - 9 psi

Radiator Water Leakage No leak at specified -

Test Pressure pressure

137 kPa
1.4 kgficm?
20 psi
W10138730
FUEL SYSTEM
ltem Factory Specification Allowable Limit

injection Pump

Injection Timing

0.25100.27 rad
142510 15.75°
before T.D.C.

Pump Element

Fuel Tightness

13.73 MPa
140 kgflem?
1991 psi

Delivery Valve

Fuel Tightness

10 seconds or more for
pressure falling

5 seconds or more
for pressure falling

1-88

from from13.73 10
13.731012.75 MPa 12.75kPa
from from 140 to 130
140 to 130 kgficm? kgficm?®
from from 1991 to 1849
1991 to 1849 psi psi
Injection Nozzle injection Pressure 13.73t0 14.71 MPa -
140 to 150 kgf/cm?
1891 to 2134 psi
Injection Nozzie Valve Seat Valve Seat When the pressure is -
Tightness 12.75 MPa
(130 kgffcm?, 1849 psi)
W10135990
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3. TIGHTENING TORQUES

Tightening torque of screws, bolts and nuts on the table below are specially specified. (For general use screws,

bolts and nuts : See page G-11.}
B NOTE

* In removing and applying the bolts and nuts marked with “*", a pnesmatic wrench or similar pneumatic

tool, if employed, must be used with enough care not to get them seized.

» For “*" marked screws, bolts and nuts on the table, apply engine oil to their threads and seats before

tightening.

» The letter “M” in Size x Pitch means that the screw, bolt or nut dimension stands for metric. The size is
the nominal cutside diameter in mm of the threads. The pitch is the nominal distance in mm between two

threads.
[1] TRACTOR SECTION
Item N'm kgf-m Ibt-ft
Steering wheel mounting nut 2941t049.0 30t05.0 21.7t036.2
Sub-frame mounting bolt (M12) 77.5t090.2 821092 5910 66
Sub-frame mounting bolt (M14) 124 10 147 12910 15.3 93 to 111
Main frame and front case mounting bolt 62810725 641074 46.3 10 53.5
Engine and front axie frame mounting bolt 48.1t055.8 491057 355t041.2
W1iG12736
[2] ENGINE SECTION
tem Size x Pitch N'm kgfm Ibf-ft
*Cylinder head cover cap nuts M7 x1.0 681088 071009 51t065
*Cylinder head screw M10x1.25 63.7to 68.6 6.5t07.0 47.0t050.6
*Main bearing case screw 1 M8 x 1.25 29410343 301035 21.7t0 25.3
*Main bearing case screw 2 M9 x 1.25 49.0t0 53.9 50to55 36.21039.8
*Flywheel screw M10x 1.25 53910588 55106.0 39810434
*Connecting rod screw M8x 1.0 41,210 46.1 421047 A04t0 34.0
*Rocker arm bracket nuts M7 x1.0 2161t026.5 221027 15910 19.5
*idle gear shaft screws MEx1.0 98to11.3 1.0010 1.15 7.2t08.3
*Fan drive pulley screw M14x15 2354 to 245.2 24010 25.0 173.610180.8
"Bearing case cover screws M6 x 1.0 9810113 1.00t01.15 721083
*Glow plugs M8x1.0 7810147 08to15 5810 10.8
Nozzle holder assembly M20x 1.5 49.0 to 68.6 50t07.0 36.2t050.6
Qil switch taper screw PT 1/8 14.7t0 19.6 151020 10810 14.5
Injection pipe retaining nuts M12x1.5 24510 34.3 251035 18.1t025.3
Overflow pipe assembly retaining nuts M12x 1.5 19.610 245 20t025 14.5t0 18.1
Starter's terminal B mounting nut M8 88to 118 09to1.2 651087
W1013236
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4, CHECKING, DISASSEMBLING AND SERVICING
[1 CHECKING AND ADJUSTING

{1) Engine Body

Compression Pressure

. Run the engine until it is warmed up.

. Stop the engine.

. Remove the air cleaner, the muffler and all glow plugs (or
nozzles).

. Set a compression tester with the adaptor to the glow plug hole
(or nozzie hole),

Nozzle Hole : Adaptor H
Glow Plug Hole : Adaptor L

. After making sure that the stop lever is set at the stop position
(non-injection), run the engine with the starter and measure the
compression pressure.

. Repeat steps 4 and 5 for each c¢ylinder.

. If the measurement is below the allowable limit, apply a small
amount of oil to the cylinder wall through the glow plig hole and
measure the compression pressure again,

. If the compression pressure is slill less than the allowable limit,
check the top clearance, valve clearance and cylinder head.

. If the compression pressure increases after applying oil, check
the cylinder wall and piston rings.

S NOTE
+ Check the compression pressure with the specified valve

clearance.

+ Always use a fully charged battery for performing this test.
* Variances in cylinder compression values should be under

10 %.

28410 3.23MPa
Factory spec. 29.0 to 33.0 kgfiom?
412 to 469 psi

2.25MPa
Allawable lirmit 23,0 kgflem?
327 psi

Compression pressure

W1019387
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; Vaive Clearance

B IMPORTANT

+ Valve clearance must be checked and adjusted when engine
is cold.

1. Remove the head cover, the glow plugs and the timing window
cover on the clutch housing.

2. Align the “1TC” mark line on the flywheel and center of timing
window so that the No. 1 piston comes to the compression top
dead center.

3. Check the following valve clearance marked with %" using a
feeler gauge.

4. Ifthe clearance is not within the factory specifications, adjust with
the adjusting screw.

0.145 to 0,185 mm

Valve clearance Factory spec. 0.0057 to 0.0073 in.

B NOTE

* The “TC” marking line an the flywheel is just for No, 1
cylinder. There is no “TC” marking for the other cylinders.

+« No. 1 piston comes to the T.D.C. position when the “TC”
marking line is aligned with center of timing window on front
case. Turn the flywheel 0.26 rad (15 °) clockwise and
counterclockwise to see if the piston is at the compression
top dead center or the overlap position. Now referring to the
table below, readjust the valve clearance, {The piston Is at
the compression top dead center when both the IN. and EX.
valves do not move; it is at the overlap position when both
the valves move.)

= Finally turn the flywheel 6.28 rad {360 °) and align the “TC”
marking line and the center of timing window. Adjust all the
other vaive clearance as required.

+ After turning the flywheel counterclockwise twice or three
times, recheck the valve clearance, firmly tighten the lock
nut of the adjusting screw.

3TMABABOPO46A

Mumber of cylinders 4-cyfinder
Valve arrangement
Adjustable cylinder IN. EX.
Location of piston
No. 1 k-3 ¥*
When No. 1 piston comes to No. 2 *
compression top dead center No. 3 ’r
No. 4
No. 1
When No. 1 piston comes to No. 2 al
overlap position No. 3 *
No. 4 * *
{1) Timing Window A : Valve Clearance
{2) TC Mark Line
W1019900
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(2} Lubricating System

3EEACAA1POODA

(3) Cooling System

Engine Oil Pressure

1.

2.

Remove the engine oil pressure switch, and set an oil pressure
tester.

Start the engine. After warming up, measure the oil pressure of
both idling and rated speeds.

If the il pressure is less than the allowable limit, check the
following.

Engine oil insufficient

OH pump defective

Qil strainer clogged

Oil filter cartridge clogged

Oil gallery clogged

Excessive aif clearance

Foreign matter in the relief valve

ed spec 0.5 kgfiom?
spe pec. 7 psi
196 to 441 kPa
Engine oil pressure :a:‘c"’y 2.0 10 4.5 kgficm?
Al rated Pec. 28 10 84 psi
speed
Allowable 147 kPa 2
- 1.5 kgfiem
fimit :
21 psi

At idle Factory More than 49 kPa

{When reassembling)

-

After checking the engine oil pressure, tighten the engine oil
pressure switch to the specified torque.

Tightening torque Oll pressure switch 1.510 2.0 kgf'm

14.7 10 19.6 N'm

10.810 14.5 Ibf-ft

3EEABAB1PO17B

(A)

W1020167

Fan Belt Tension

1.

Measure the deflection (A), depressing the belf halfway between
the fan drive pulley and alternator pulley at specified force (98 N,
10 kgf, 22 Ibf}.

. If the measurement is not within the factory specifications, loosen

the alternator mounting screws and relacate the alternator to
adjust.

Defiection (A} Factary spec.

7.0to 3.0 mm
0.2810 0.35in,

{A} Defiection

W1020324
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3EEABAB1PO19A
(A) (8)
SEEABAB1PO18A
']
s
!"',f'//e .

-

. I
S
3EEABAB1Pi60A —

Fan Belt Damage and Wear

1. Check the fan belt for damage.

2. If the fan belt is damaged, replace it.

3. Check if the fan belt is worn and sunk in the pulley groove.

4. If the fan belt is nearty worn out and deeply sunk in the pulley
groove, replace it.

{A)} Good (B} Bad

W1020476

Thermostat Valve Opening Temperature

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 temperaiure when the
valve opens and leaves the string.

3. Continue heating and read the temperature when the valve
opens approx. 8 mm (0.315in.).

4. if the measurement is not within the factory specifications,
replace the thermostat.

Thermostat's valve Factory Spec 69.51072.5°C
opening temperature 7Y SpeC. 157.1t0 1625 °F

Temperature at which
thermostat completely Factory spec.
opens

85°C
185 °F

W1020620
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A\ cauion

+ When removing the radiator cap, wait at least ten minutes after the engine has stopped and cooled down.
Otherwise, hot water way gush out, scalding nearby people.
Radiator Cap Air Leakage

1. Set a radiator tester (1) and adaptor (2) on the radiator cap.
2. Apply the specified pressure 88 kPa (0.9 kgffcm?, 13 psi), and
measure the time for the pressure to fall to 59 kPa (0.6 kgf/cm?,

3TAAAAB1POB0A

STBAAAG1POO1BE

9 psi).

3. If the measurement is less than the factory specification, replace

the radiator cap.

Meore than 10 seconds for
pressure fall from

Pressure falling time Factory spec. 8810 59 kPa
(from 0.9 to 0.6 kgffem?
from 13 to 9 psi}
{1) Radiator Tester (2) Adaptor
W1020764
Radiator Water Leakage

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.

3. Check the radiator for water leaks.

4. For water leak from the pinhale, repair with the radiator cement.
When water leak is excessive, replace the radiator.

Radiator water leakage
test pressure

Factory spec.

137 kPa
1.4 kgficm?
20 psi

{1) Radiator Tester

1-514

(2) Adaptor

W1020928
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(4) Fuel System
(2 I

o0

|4y (5) 78 (68—

STAAAAB1IPOG2A

&)

Injection Timing

1
2.
3

. Remove the injection pipes.

Remove the engine stop solenoid.

. Turn the flywheel counterclockwise {facing the flywheel) until fuel

flows from the delivery vaive holder.

Continue 1o tum the fiywheel slowly, and stop it as soon as the
fuel level at the tip of the delivery valve holder begins to increase.
Check to see if the timing angle lines on the fiywheel is aligned
with the alignment mark {2}

6. If the injection timing is out of adjustment, readjust the timing with
shims.
T 0.27 t0 0.31 rad (16 to
Injection timing Factary spec. 18 *} before T.D.C.
M NOTE

The sealant is applied to both sides of the shim (soft metal
gasket shim). 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.} and 0.30 mm (0.0118 in.}. Combine these
shims for adjustments.

Addition or reduction of shim (0.05 mm, 0.0020 in.} delays or
advances the injection timing by approx. 0.0087 rad (0.5 °).
In disassembling and replacing the injection pump, be sure
to use the same number of new shims with the same
thickness.

Refer to figure below to check the thickness of the shims.

{1} Timing Line A : Engine mounted on the tractor
(2 Alignment Mark B : Engine only

(3} Shim {Soft Metal Gasket Shim)

(4) Two-holes:

0.20 mm {0.0079 in.)

{5) One-hole:

.25 mm {0.0098 in.)

{6) Without hole:

0.30 mm (0.0118 in.}
W1021080
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F

uel Tightness of Pump Element

1

2
3
4

N oo

. Remove the engine stop solenoid.

. Remove the injection pipes and glow piugs.

. Install the injection pump pressure tester to the injection pump.

. Install the injection nozzle (1)} jetied with the proper injection
pressure to the injection pump pressure tester (2). (Refer to the
photo.}

Set the speed control lever to the maximum speed position.
Run the starter to increase the pressure.

If the pressure can not reach the allowable limit, replace the
pump with new onhe or repair with a Kubota-authorized pump
service shap.

, 13.73 MPa
Fuel fightness of pump | a0 abte limit 140 kgfiom?
element 1991 psi

Bl NOTE

» Never try to disassemble the injection pump assembly. For

repairs, you are strongly requested to contact a Kubhota-
authorized pump service shop.

{1} Injection Nozzle (3) Protection Caver for Jetted Fuef
(2) Injection Pump Pressure Tester

Ww1021224
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3EEABABIFDITA

Fuel Tightness of Delivery Valve

1.

& ;e

Remove the engine stop solenoid.

2. Remove the injection pipes and glow plugs.
3,
4. Install the injection nozzle (1) jetted with the proper injection

Set a pressure tester to the fuel injection pump.

pressure to the injection pump pressure tester (2).

Run 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 to
approx. 13.73 MPa {140 kgffcm2, 1991 psi).

Now turn the flywheel back about half 2 tum (to keep the plunger
free). Maintain the flywheel at this position and clock the time
taken for the pressure ta drop from 13.73 to 12.75 MPa {from 140
fo 130 kof/lcm?, from 1991 1o 1849 psi).

Measure the time needed 1o decrease the pressure from 13.73 to
12.75 MPa (from 140 to 130 kgf!cmz‘ from 1991 {0 1849 psi).

If the measurement is less than allowable limit, replace the pump
with new one or repair with a Kuhota-authorized pump service
shop.

Fuel tightness of 1891 — 1849 psi
delivery valve

10 seconds
13.73 - 1275 MPa

Factory spec. 140 — 130 kgtiom?

5 seconds

13.73 —» 12.75 MPa
140 -» 130 kgt/crn?
1991 -+ 1849 psi

Allowable lirit

NOTE

Never try to disassemble the injection pump assembly. For
repairs, you are strongly requested to contact a Kubota-
authorized pump service shop.

{1} Injection Nozzie {3} Protection Cover for Jetted Fuel
{2} Injection Pump Pressure Teaster

W1036111

Nozzle Spraying Condition

A\ caution

« Check the injection pressure and condition after confirming

that there is nobody standing in the direction the fume goes,

» [f the fume from the nozzle directly injects the human body,

1.

2.

cells may be destroyed and blood peoisoning may be caused.
Set the injection nozzle 1o a nozzle tester, and check the nozzle
spraying condition.

if the spraying condition is defective, replace the nozzie piece.

{a} Good (b) Bad

W1021368
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SEEABAB1P171B

3GZAAABIPO25A

Fuel Injection Pressure

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 nozzlie.

3. If the measurement is not within the factory specifications,
replace the adjusting washer (1) in the nozzle holder to adjust it.

13.73 to 14.71 MPa
Fuet injaction pressure Factory spec. 140 to 150 kgficm?
1991 to 2134 psi
(Reference)

« Pressure variation with 0.01 mm (0.0004 in.}) difference of
adjusting washer thickness
Approx. 235 kPa (2.4 kgffcm?, 34 psi)
* Pressure with 0.01 mm ({0.0004 in.) difference of adjusting
washer thickness varies approx. 235 kPa (2.4 kgficm?, 34 psi).
{1) Adjusting Washer
W1021532

Set the injection nozzle to a nozzle tester.
Raise the fuel pressure, and keep at 12.75 MPa (130 kgflem?,
1849 psi) for 10 seconds.

3. Ifany fuel leak is found, replace the nozzle piece.

Valve Seat Tightness
1.
2.

No fuel leak at
12.75 MPa
130 kgffcm?
1849 psi

Valve seat tightriess Factory spec.

W1021684
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Nozzle Holder

1. Secure the nozzle retaining nut (7) with a vise.

2. Remove the nozzle holder (1), and take out parts inside.

{When reassembling)

+ Assemble the nozzie in clean fuel cil.

» Install the push rod {4), noting its direction.

« After assembling the nozzle, be sure to adjust the fuel injection
pressure,

34.2t039.2N'm
Nozzle heider 3.5 to 4.0 kgf-m
25310 28.9 bift

18.61t0 24.5 N'm
Tightening torque Overflow pipe retainingnut | 2.0 to 2.5 kgf-m
14.5to 18.1 Ibf-ft

49.0 to 68.6 N-m
Nozzie holder assembly 5.0107.0 kgfm
36.2 to 50.6 Ibf-ft

{1} Nozzle Holder (5) Distance Piece
{2} Adjusting Washer {6) Nozzle Plece
(3) Nozzle Spring {7) Nozzle Retaining Nut

(4) Push Rod
w1021828
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[2] PREPARATION

(1) Separating Engine from Clutch Housing

Bonnet, Front Grille, Side Cover and Battery Negative Cord

1. Open the bonnet (2) and remove the front grille {1).

2. Disconnect the negative cord (4).

3. Disconnect the head light connectors and remove the bonnet (2).

4. Remove the side covers (3).

Hl NOTE

+ When disconnecting the battery cords, disconnect the
negative cord first. When connecting, positive cord first.

(1) Front Grille {3) Side Cover

{2} Bonnet {4} Battery Negaiive Code

W1107733

Draining Coolant

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. Loosen the drain cock (3) from the radiator hose to drain coolant.
2. Remove the radiator cap (1) to drain coolant completely.
. 45L
E;Ji?r:art;g‘;?: Itte):nk) 4.8U.S.qis
4.0 imp.qgts
{1} Radiator Cap {3} Drain Cock

{2} Recovery Tank

W1013719
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Draining Engine Qil
1. Place an oil pan underneath the engine.
2. To drain the used oil, remove the drain plug (1) at the bottom of
the engine and drain the oil completely.

3. Screw in the drain plug (1).

(When refilling)

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

H IMPORTANT

* Never mix two different types of oil.

* Use the proper SAE Engine Oil according to ambient

temperatures.
* Refer to "LUBRICANTS, FUEL AND COOLANT"”. {See page
G-9.)
54L
Engine oif capacity 5.7 U.S.qgts
4.8 Imp.qts
{1) Drain Plug A : Proper Oil Level
{2) Oil Inlet
{3} Dipstick

W1013752
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Draining Transmission Fuid

1. Place an oil pan underneath the transmission case, and remove
the drain plugs (1).

2. Drain the transmission fluid.
3. Reinstall the drain plug.

{(When refilling)

« Fill new oil from filling port after removing the filling plug (2} up to
the upper notch on the dipstick (3).

+ After running the engine for few minutes, stop it and check the oil
level again, if low, add oil prescribed level.

B IMPORTANT

+ Use only multi-grade transmission oil. Use of other oils may
damage the transmission or hydraulic system. Refer to
“LUBRICANTS, FUEL AND COOLANT” (See page G-9).

* Never work the tractor immediately after changing the
transmission eil. Keeping the engine at medium speed for a
few minutes to prevent damage to the transmission,

+ Do not mix different brands oil together.

1451
Transmission fluid capacity 3.83U.5.pals
3.19 Imp.gals
{1) Prain Plug A . Proper Oil Level
(?) Filling Plug
(3} Dipstick

W1013803

Steering Wheel

1. Remove the steering wheel cap.

2. Remove the steering wheel mounting nut and remove the
steering wheel (1) with a steering wheel puller (2).

{When reassembling)

. . 30t0 49 N'm

Tightening torque :t?enng wheel mounting 3.0t0 5.0 kgPm
Y 22 to 36 bift
{1) Steeting Wheel (?) Steering Whee! Puller

W1013886
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Meter Panel and Panel Under Cover
1. Tap out the spring pin (2} 2nd remove the hand accelerator lever

(1}.

2. Open the meter pane! {3) and disconnect the hourmeter cable,
meier pane! connector {6), combination switch connector (4) and
hazard switch connector (7). Then remove the meter panel (3).

3. Bisconnect the main switch connector (8) and remove the panel
under cover (5).

(1} Hand Accelerator Lever {5} Panel Under Cover
{2) SBpring Pin (6} Meter Panel Connector
{3) Meter Panel {7) Hazard Switch Connector
{4} Combination Switch Connector {8) Main Switch Connector
W1108120
Drag Link

1. Remove the cotter pin and loosen the slotted nut.

2. Disconnect the drag link (1) with a pitman arm puller from the
knuckle arm (2).
(When reassembling)

B IMPORTANT

* Do not loosen the slotted nut to align the hole.
« Install the cotter pin as shown in the figure.
{Reference)

ITMABABGPO1TA

1770 34.5 N'm
Tightening torque Slotted nut 1.81t0 3.5 kgfm

13.010 25.3 Ibf-ft

(1) Drag Link (2) Knuckle Arm
w1028315
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Propeller Shaft Cover and Coupling

ITAAAABEPO11C
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1. Loosen the clamp and slide the propelier shaft cover (1) to the
rear.

2. Tap out the spring pin (2} and then slide the coupling {3} to the
rear.

{When reassembling)

» Apply grease to the splines of the propeller shaft and coupling.

(1) Propeller Shaft Cover {3) Coupling

(2) Spring Pin

W1028559

Universal Joint and Bearing Holder

1. Loosen the clamp and slide the universal joint cover {1) to the
rear.

2. Tap out the spring pins (3) and then slide the universal joint (2) to
the rear.

3. Remove the bearing holder (4) with propeller shaft and universal
joint.

{When reassembling)

+ Apply grease to the splines of the propeller shaft and universal
joint.

« Replace the spring pins {3) with new one.

+ When inserting the spring pins (3), face their splits in the direction
parailel to the universal joint as shown in the figure.

{1} Universal Joint Cover (3} Spring Pin
{2) Universal Joint (4) Bearing Holder

W1028946
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Fuel Tank and Wire Harness

1. Disconnect the fuel hose (3} at the fuel filter side, then drain fuel
completely.

2. Remove the fuse box (2) and disconnect the wire harness clamp
(1.

3. Remove the fuel tank frame stay bolt (4). Disconnect the
overflow hoses (6) and pull out the hour meter cable (5).

4. Disconnect the lead wires for fuel gauge and disconnect the wire
harness clamps.

5. Remove the fuel tank (8} with tank frame (7).

6. Disconnect the glow piug lead wire, thermo sensor lead wire,
engine stop solenoid connector, engine oil pressure switch lead
wire, dynamo connector and starter motor lead wire.

{1} Wire Harness Clamp {7) Tank Frame

{2) Fuse Box {8) Fuel Tank

{3} Fuel Hose {9} Fuel Gauge

{4} Bolt {10) Dynamo

{5} Hour Meter Cable {11) Engine Qil Pressure Switch
{6} Overflow Hose {12} Starter Motor

W1029197

Battery, Recovery Tank, Battery Stay and Hydraulic Pipes

Remaove the battery retainer.

Disconnect the positive cord and remove the battery (4).

Remove the recovery hose (1}.

Remove the muffler pipe (7).

Remove the oil cooler pipe plate spring (6}.

Remove the battery stay (3) with oil cooler (2}.

Remove the oil cooler pipe clamp (8), (10). Then remove the oil

cooler pipe (2}.

8. Disconnect the accelerator rod (11}

9. Remove the power steering delivery pipe {14),

10.Remove the pipe clamp and the disconnect the 3-point hitch
delivery pipe {13) and suction hose (12).

R

(1) Recovery Tank Hose {8) Clamp

{2} Oil Cocler {9) Oil Cocler Pipe

{3} Battery Stay {10} Clamp

{4) Battery {11} Accelerator Rod

{5} Recovery Tank {12} Suction Hose

{6} Qil Cooler Pipe Plate Spring {13) 3-Point Hitch Delivery Pipe
{7} Muffier Fipe {14) Power Steering Delivery Pipe

W1029708
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Separating the Engine from Clutch Housing

1. Place the jack under the center frame.

2. Hoist the engine by the chain at the engine hook.

3. Remove the engine mounting screws and separate the engine
from the clutch housing.

(When reassembling)

« Apply liquid gasket (Three Bond 1206D or equivalent) to joint
face of the engine and clutch housing.

17.710 206 N'm
1.8t0 2.1 kgf-m
13.0 to 15.2 Ibi-ft

48110 558 N'm
Engine mounting M10 nut | 4.9t0 5.7 kgf-m
35.5 to 41.2 Wit

Engine mounting M8
sCrew
Tightening torgue

W1030133
Outer Parts and Separating Front Axle Assembly
Remove the muffler (2} and air filter assembly (3).
Remove the hydraulic pump (5).
Remove the cluich assembly (4).
Disconnect the radiator hoses {1} and remove the radiator
assembly.
Hoist the engine by the chain at the engine hook.
Remove the front axle frame mounting screws and separate the
front axle assembiy front the engine.
{When reassembling)
« Direct the shorter end of the clutch disc boss toward the flywheel.
* Apply molybdenum disulphide {Three Bond 1901 or equivalent)
to the splines of clutch disc boss.
= Insert the pressure plate noting the position of straight pins.
B IMPORTANT
+ Be sure to align the center of disc and flywheel by inserting
the clutch center tool (6).

W

oo

H NOTE
* Do not allow grease and oil on the clutch disc facing.
. 48 to 55 N'm
zcﬂ::;axle frame mounting 4910 5.7 kgFm
36 to 41 Ibf-ft
Tightening torque 50275 N
Clutch cover mounting 4:‘“]2 k f i
screw 2.4 10 2.8 kgf'm
17.4 to 20.3 ibf-ft
(1) Radiator Hose {4) Clutch Assembly
{2) Muffler (5) Hydraulic Pump
{3) Adr Filter Assembly {6} Clutch Center Tool

W1030796
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[3] DISASSEMBLING AND ASSEMBLING
{1) Cylinder Head and Valve and Qil Pan

Cylinder Head Cover

JGFABAB1PO14E

1. Disconnect the breather hose (1).

2. Remove the head cover nut (2).

3. Remove the cylinder head cover (3).

{When reassembling)

+ Check to see if the cylinder head cover gasket is not defective.

69to8BNm
Tightening torgue Cylinder head cover nut 0.7 to 0.9 kgf-m
5.1t 6.5 |bf-ft
(1) Breather Hose {3} Cylinder Head Cover

{2} Head Cover Nut
W1061520
Injection Pipes
1. Loosen the screws on the pipe clamp (1},
2. Detach the injection pipes {2).
(When reassembling)
» Sent compressed air into the pipes to blow out dust. Then,
reassemble the pipes in the reverse order.

24 5to 343 N'm
Tightening torque Injection pipe retaining nut 2.5 to 3.5 kgf-m
18.1 to 25.3 Ibf-ft

{1} Pipe Clamp {2} Injection Pipe
W1063561
Nozzle Holder Assembly and Glow Plug

1. Remove the overflow pipe assembly (6).

2. Remove the nozzle holder assemblies (2).

3. Remove the copper gasket (3) and heat seal {4}.

4. Remove the lead (5} from the glow plugs.

5. Remave the glow plugs (1}

{When reassembling)

+ Replace the copper gasket and heat seal with new one.

49 to 68 N-m
Nozzle holder assembly 5010 7.0 kgf-m
37 to 50 tbi-ft
. 201024 N'm
Tightening torque gt’;ﬁwﬁ:ﬁe assembly 2.0 to 2.5 kgf-m
9 1510 18 Ibf-it
79to 14 N'm
Glow plug 0.8 to 1.5 kgf-m
5.8 to 10 [bf-ft
{1) Glow Piug {4} Hest Seal
{2) Nozzle Holder Assembly {5} Lead
{3y Copper Gasket (6} Overflow Fipe Assembly

W1014441
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Nozzle Heat Seal Service Removal Procedure

B IMPORTANT
= Use a plus {phillips head) screw driver that has a Dia. which
is bigger than the heat seal hole (Approx. 6 mm {1/4 in.}))
. Drive screw driver lightly into the heat seal hole.
2. Turn screw driver three or four times each way.
3. While tuming the screw driver, slowly pull the heat seal out
together with the injection nozzie gasket.

—_

If the heat seal drops, repeat the above procedure. Heat seal
and injection nozzle gasket must be changed when the injection
nozzle is removed for cleaning or for service.

{1} Plus Screw Driver
(2) Injection Nozzie

{3) Injection Nozzle Packin
{4) Heat Seal

W1083709
Rocker Arm and Push Rod

1. Remove the rocker arm bracket nut.

2. Detach the rocker arm assembly {1).

3. Remove the push rods {2).

(When reassembiling)

+ When putting the push rods (2) onto the tappets {3), check to see
if their ends are properly engaged with the dimpies.

# IMPORTANT

» After installing the rocker arm, be sure to adjust the valve
clearance.

SEEABAB1P062A

21.6 to 26.5N'm
2.2t02.7 kgfm
15.9 to 19.5 Ibfit

Tightening torque Racker arm bracket nut

{1) Rocker Arm Assembly
{2} Push Rod

{3} Tappet

W1063857
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Cylinder Head and Cylinder Head Gasket
1. Loosen the pipe clamps (1), and remove the water return pipe

(2).

2. Remave the cylinder head screw in the order of (r} to {a) and
remove the cylinder head.

3. Remove the cylinder head gasket.

{(When reassembling)

* Replace the cylinder head gasket with new cne.

* When mounting the gasket, set it to the pin pipe holes. Take care
not 1o 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 sieps and specified sequence (a) to {r).

H NOTE

* Do not use O-ring on the pin pipe.

« It is not necessary fo retighten the cylinder head screw and
to readjust valve clearance after engine warmed up.

3EEABAB1PDBEC

N
3GFABAB1PO19A

&4 to 68 N'm
Tightening torque Cylinder head screw 85t0 7.0 kgi'm

47 to 50 Ibt-ft
{1y Clamp rto a: To Loosen
{2) Return Pipe ator: To Tighten
{3) Pin Pipe

W10205250

Tappets

1. Remove the tappets (1) from the crankcase.
{When reassembiing)
» Visually check the contact between tappets and cams for proper
rotation. if defect is found, replace tappets.
+ Before installing the tappets, apply engine oil thinly around them.
H IMPORTANT
+ Do not change the combination of tappet and tappet guide.
(1) Tappet
W10208700
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3GFABAB1P020A 2

3GFABAB1PO41C

(2) Gear Case

ITAAAABIPO45A

Valves

1. Remove the valve caps (2).

2. Remove the valve spring collet {3), pushing the valve spring
retainer (4) by valve spring replacer (1).

3. Remove the valve spring retainer (4), valve spring (5} and valve
stem seal {G).

4. Remove the valve (7).

(When reassembling)

* Wash the valve stem seal 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.

W IMPORTANT
+ Do not change the combination of valve and valve guide.

{1} Valve Spring Replacer {5) Valve Spring
(2) valve Cap {6) Valve Stem Seal
{3) Valve Spring Collet {7 Valve

{4) Valve Spring Retainer
W1064327

Thermostat Assembly

1. Remove the thermaostat cover mounting screws (1}, and remove
the thermostat cover (2).

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).

{1} Thermostat Cover Mounting Screw  {3) Themostat Cover Gasket
{2) Thermostat Cover {4) Thernostat Assembly

W1064475

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 pulier.

{When reassembling}

+ Instalt the pulley to the crankshaft, aligning the mark (1) on them.

= Apply engine oil to the fan drive pulley retaining screws. And
tighten them.

2354 t0 245.2 N'm
Tightening torque Fan drive pulley screw 24.010 25.0 kgf-m
173.6 to 180.8 (bf-it

{1} Alignment Mark
W1064623
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3GFABAB1P022A

SEEAEACTPO22A

SEEAEACTPO23A

Gear Case

1. Remove the gear case.

{When reassembling)

= Grease thinly to the oil seal, and install it, ensuring the lip does
not come off.

+ Measure the length {L) when the gear case mounting bolt is
inserted in the gear case bolt hole and judge the installation

position of the mounting bolt when you do not understand the

installation position of the mounting bott.

A:L=18 mm (0.71in.) {Pipe Pin Position)

B:L=13 mm{0.51in.) (Water Pipe Mounting)

C:L=10mm (0.39in.)

D : Nut

L : Length between the mounting bolt and the gear case surface
{1) Gear Case

W1068707

Engine Stop Solenoid and Speed Controi Plate

1. Remove the engine stop solenoid.

2. Disconnect the governor spring {2) from the speed control plate
{N.

3. Remove the speed conirol plate.

{(When reassembling)

« Apply 2 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 springs into the crankcase.

{1} Speed Conirol Plate {2) Governor Spring

W1068858
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SEEAEACTPO19A

Injection Pump

1. Disconnect the starter spring {4} on the thrust iever side (5).

2. Align the control rack pin (2) with the notch (1) on the crankcase,
and remove the injection pump (3).

3. Remave the injection pump shims.

4. In principie, the injection pump should not be disassembled.

{(When reassembling)

* When installing the injection pump, insert the control rack pin (2)
firmly into the groove (6) of the thrust lever of fork lever.

B NOTE

The sealant is applied to both sides of the soft metal gasket

shim. The liquid gasket is not required for assembling.

» Addition or reduction of shim (0.05 mm, 0.0020 in.) delays or
advances the injection timing by approx. 0.0087 rad (0.5 °).

* In disassembling and replacing, be sure to use the same
number or new gasket shims with the same thickness.

{1) Notch {4) Start Spring
(2) Control Rack Pin {5) Thrust Lever
(3) Injection Pump {6} Groove

W1062029
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Cam Gear, idle Gear 1, 2 and Governor Gear
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3GFABAB1PO28C
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Remove the idle gear 2 (6) / idle gear 1 (2).

Remove the fuel camshaft stopper (8}.

Draw out the fuel cam gear {1} with fuel camshaft (9).

Remove the camshaft stopper bolt.

Remove the cam gear {3} with camshaft.

Remove the external snap ring (11) from the governor shaft (12).
Remove the governor gear (7) with governor shaft {12).

NOTE

ThreeJever type fork lever

To remove the governor shafi, follow the procedures in 5, 6
above and never remove fork fever and the max torque
limiter.

{When reassembling)

Apply engine oil thinly to the fuel camshaft before instailation.
Make sure to assemble the external snap ring of the governor
shaft.

Check the governor shaft for smoocth rotation.

IMPORTANT

There is a model of idle gear 1 {2) and idle gear 2 {§) by the
difference of the method of transmission the power to the
governor gear {7).

When repiacing the ball bearing of governor shaft, securely
fit the ball bearing {10} to the crankcase, apply an adhesive
(Three Bond 1324B or equivalent) to the set screw (13), and
fasten the screw wuntil its tapered part contacts the
circumferentiai end of the ball bearing.

When installing the idle gear, be sure to align the alignment
marks on each gears.

{1) Fuel Cam Gear {(8) Fuel Camshaft Stopper
(2) Idle Gear 1 {9 Fuel Camshaft

{3) Cam Gear {10) Ball Baaring

{4) Alignment Mark {11} External Snap Ring

{5) Crank Gear {12} Governor Shaft

{6} ldle Gear 2 {13) Set Screw

{7} Govemnor Gear

W1033942
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(4)

Qil Pan and Qil Strainer

STAAAAB1PO57A

(3) Piston and Connecting Rod

AGFABAB1P0O388B

| 3TAAAADTPO43B

1. Remove the cil pan mounting screws (5}.

2. Remove the oil pan (4).

3. Remove the oil strainer (3}.

{When reassembling)

« After cleaning the oil strainer, check to see that the filter mesh is
clean, and install it.

+ Visually check the O-ring (1), apply engine oil, and install it.

= Securely fit the O-ring to the oil strainer.

» To avuid uneven tightening, tighten oil pan mounting screws in
diagonal order from the center.

H IMPORTANT

Scrape off the old adhesive completely. Wipe the sealing

surface clean using waste cloth soaked with gasoline. Now

apply new adhesive 3 to 5 mm (0.12 to 0.20 in.} thick all over

the contact surface. Apply the adhesive also on the center

of the flange as weli as on the inner wall of each screw hole.

+ Cut the nozzle of the “liquid gasket” container at its second
notch. Apply “liquid gasket” about 5 mm (0.20 in.) thick.
Within 20 minutes after the application of fluid sealant,
reassemble the components. Wait then for about 30
minutes, and pour oil in the crankcase.

(1) O-ting {(4) Oil Pan

{2) Screw (5) Oll Pan Mounting Screws

(3} Oil Strainer

W10689339

Connecting Rod

1. Remove the connecting rod cap.

(When reassembling)

+ Align the marks (a) with each other. (Face the marks toward the
injection pump.}.

= Apply engine oil to the connecting rod screws (1) 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 (1} is still hard to screw in, replace it.

41.2tc 48,1 N-m
Tightening torque Connecting rod screw 4.2 to0 4.7 kgf-m
30.4 to 34.0 Ibf-ft

(1) Connecting Rod Screw {a) Mark
W1069490
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3GFABAB1PQ40B

(B}
{b)

3TMABAB1PD46C

()

{c)

D)

Piston

1. Turn the fiywheel 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)

- 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 purmp.

B 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.

» Carefully insert the piston using a piston ring compressor
{1). Otherwise, their chrome-plated section may be
scratched, causing trouble inside the cylinder.

{1} Piston Ring Compressor {a) 0.785rad {45°)
{A) Top Ring Gap {b) 0.785 rad {45 °)
{B) Second Ring Gap {e) 1.57 rad {90 °)
{C} Oil Ring Gap

{D) Piston Pin Hole
W1069641
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3TMABAB1PD47A

Piston Ring and Connecting Rod

Gl (9

ITAAAAB1POSBA

3EEABAB1P100A

(12)

B

3EEABABIP101A

1.
2.

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)

When installing the ring, assemble the rings so that the
manufacturer's mark {12) near the gap faces the top of the piston.
When installing the ¢il ring onto the piston, place the expander
jeint (10} on the opposite side of the oil ring gap (11).

Apply engine oil to the piston pin.

When installing the connecting rod to the piston, immerse the
piston in 80 °C (176 °F) oil for 10 to 15 minutes and insert the
piston pin to the piston.

When installing the connecting rod to the piston, align the mark
(8} on the connecting rod to the fan-shaped cancave (9).

NOTE

Mark the same number on the connecting rod and the piston
so as not o change the combination.

{1) Top Ring {7} Piston Pin

(2) Second Ring (8) Mark

(3} Oil Ring {9} Fan-Shaped Concave
{4} Piston Pin Snap Ring {1G) Expander Joint

(5} Piston {11) Oil Ring Gap

(8) Connecting Rod {12) Manufacturer's Mark

wW1068812
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{4) Crankshaft

Flywheel

1. Secure the flywhee! to keep it from turning, using a flywheel
stopper.

2. Remove all flywheel screws (1) and then remove the flywheel (2).

(When reassembling)

+ Apply engine oil to the threads and the undercut surface of the
flywheel screw and fit the screw.

53.9t0 58.8 N'm
5.510 6.0 kgf-m
39.8 10 43.4 bt

Tightening torque Flywheel screw

Lo ) 6)

m\}'lll\ ' )JI
3GFABAB1PD47C
(b} (b)
o 3 7 RN
e @/ R

(4)
3GFABAB1PD48C

{1} Flywheel Screw (2) Flywheel
W1064971

Bearing Case Cover

1. Remove the bearing case cover mounting screws.

2. Remove the bearing case cover {6).

{When reassembling)

+ Fitthe bearing case gasket {3) and the bearing case cover gasket
(4} with correct directions.

* Install the bearing case cover (6) to position the casting mark
"UP” (a) on it upward.

+ Apply engine oil to the oil seal (5) lip and take care that it is not
rolled when instatling.

+ Tighten the bearing case cover mounting screws with even force
on the diagonal line.

8.8t0 11.3Nm
1.00to 1.15 kgf-m
7.2t0 8 3IbfHt

Tightening torgue Bearing case cover screw

{1) Bearing Case Cover Mounting Screw (5) Qil Seal
{Inside) {&) Beaning Case Cover
{2} Bearing Case Cover Mounting Screw
{Outside)
(3) Bearing Case Gasket
{4) Bearing Case Cover Gasket

{a) Top Mark “UP"
{b) Upside

W1070122
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Crankshaft Assembly

ITAAAADIPOS4EF

{3)

JEEACAA1POB3B

1. Remove the main bearing case screw 2 (1).
Pull out the crankshaft assembly.

2,

M IMPORTANT

» Take care to protect crankshaft bearing 1 from scratches,
caused by the crank gear, etc., {Wrap the gear in vinyl tape,
etc.).

(When reassembling)

« Clean the oil passage of the crankshaft with compressed air.

+ Apply oil to the main bearing case screw 2 (1).

* 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.

42010 53.9 N'm
Tightening torque Main bearing case screw 2 | 5010 5.5 kgf-m
36.2 to 39.8 ibf-ft

{1} Main Bearing Case Screw 2
W1AGT77473
Main Bearing Case Assembly

1. Remove the two main beanng case screws 1 (3) of each main
bearing cases.

2. Remove the main bearing case from crankshaft.

(When reassembling}

= Clean the oil passage in the main bearing cases.

+ Apply clean engine oil on the hearings.

+ Install the main bearing case assemblies in original positions.
Since diameters of main bearing cases vary, instali them in order
to marking {c) (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 (2) with its oil groove facing outward.

+ Confirm that the main bearing case moves smoothly after
tightening the main bearing case screw 1 to the specified torque.

290410 343 N'm
Tightening torque Main bearing case screw 1 | 3.010 3.5 kgfm
21.7t025.3 bt

(1) Main Bearing Case Assembiy 1 (a) Alignment Number
{2) Thrust Bearing {b) Marking (A, B, C}
{3) Main Bearing Case Screw 1

W1077625
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[4] SERVICING

(1) Cylinder Head and Valves

3TMABAB1P023B

M

3EEABAB1PO5STA

Top Clearance

1.

2.

Remove the cylinder head. (Do not aftempt to remove the
cylinder head gasket.).

Move the piston up, and stick a strip of fuse [1.5 mm dia. (0.059
in. dia.), 5 to 7 mm long (0.197 to 0.276 in. long)] on the piston
head at three positions with grease sa as to avoid the intake and
exhaust valves and the combustion chamber ports.

Lower the piston, and install the cylinder head and tighten the
cylinder head screws to the specified torque.

. Turn the flywheel until the piston exceeds its top dead center.
Remove the cylinder head, and measure the thickness of the
squeezed fuses.

H the measureament is not within the factory specifications, check
the oil clearance between the crankpin and crankpin bearing and
between the piston pin and smali end bushing.

B NOTE
= After checking the top clearance, be sure to assemble the

cylinder head with a new cylinder head gasket.

0.55 10 0.70 mm

Top clearance 0.0217 to 0.0276 in.

Factory spac.

3TMABABIPOSGA

63.7 10 668.8 N'm
6.5 to 7.0 kgf-m
47.01t0 50.6 Ibff

Tightening torque Cylinder head screw

(1) Fuse

W1077773

Cylinder Head Surface Fiatness

1.
2.

Bow

Ciean the cylinder head surface.

Place a straightedge on the cylinder head's four sides and two
diagonal lines as shown in the figure.

Measure the clearance with a thickness gauge.

if the measurement exceeds the allowable limit, correct it with a
surface grinder.

B IMPORTANT

Do not place the straightedge on the combustion chamber.

+ Be sure to check the valve recessing after correcting.

3EEABABIP112B

Allowabla timit

Cylinder head surface 0.05 mm
fiatness 0.0020 in.

W1077921
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Cylinder Head Flaw

1.
2.
3.

4.

5.
6.

Prepare an air spray red check,

Clean the surface of the cylinder head with the detergent (2},
Spray the cylinder head surface with the red permeative liguid
(1). Leave it five to ten minutes after spraying.

Wash away the red permeative liquid on the cylinder head
surface with the detergent (2}

Spray on the cylinder head surface with the white developer (3).
If flawed, it can be identified as red marks.

{1} Red Permeative Liquid {3} White Developer
(2) Detergent

W1078068

Valve Recessing

1.

5.

Clean the cylinder head surface, valve face and valve seat,

2. Insert the valve into the valve guide.
a.
4. if the measurement exceeds the allowable limit, replace the

Measure the valve recessing with a depth gauge.

valve.

If it stili exceeds the allowable limit after replacing the valve,
replace the cylinder head.

(1 (1)

SEEACAAIPOB4A

Valve recessing {Intake 0.0020 (protrusion) to
and Exhaust) 0.0098 {recessing) in.

0.05 (protrusion) to

Factory spec. (.25 {recessing) mm

0.40 {recessing) mm

Allowable limit 0.0157 (recessing) in.

(1) Cylinder Head Surface {A) Recessing

{B} Protrusion
W1078230
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3EEABAB1P117A

Clearance between Valve Stem and Valve Guide

1. Remove carbon from the valve guide section.

2. Measure the valve stem Q.D. with an outside micrometer.

3. Measure the valve guide |.D. with a small hole gauge, and
calculate the clearance.

4. If the clearance exceeds the allowable limit, replace the valves.
if it still exceeds the allowable limit, replace the vaive guide.

0.035 1o 0.0685 mm
Clearance between Factory spec. 0.0014 to 0.0025 in.
valve stermn and vaive T
uide i S mm
g Allowable limit 5.0039 in.
Valve stem C.D. Factory spec. gg?ﬂ ﬁ:’f;g 4'2'::1
Valve guide 1.D. Factory spec. gg;géom'f(?g?ggr;

W1078386

Replacing Valve Guide

(When removing)

1. Press out the used valve guide using a valve guide replacing tool.
{See page “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 1.D. of the valve guide o the specified
dimension.

Valve guide |.D. {intake
and Exhaust)

M IMPORTANT

* Do not hit the valve guide with a hammer during
replacement.

{AY When removing {B} When installing

7.010 to 7.025 mm

Factory spec. 0.2760 to 0.2765 in.

w1078534
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Vaive Seating

e

1. Coat the valve face lightly with prussian blue and put the valve on
its seat to check the contact.

2. lf the valve does not seat ali 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.

Valve seat width

Factory spec.

212 mm
0.0835in.

(1) 2)

ITMABAB1POB0A

{3

{1} Correct
(2} Incorrect

1-842

{3} Incorrect
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(1

Cy— (d)

JEEABAB1P1198

{A)

JEEACAA1POBBA

. 3TMABAB1POG1A

Correcting Valve and Valve Seat

M NOTE

Before correcting the valve and seat, check the valve stem
and the 1.D. of valve guide section, and repair them if
necessary.

» After correcting the valve seat, he sure to check the valve

1
1

recessing.
) Correcting Valve

. Correct the valve with a valve refacer.
N, :5'{? 47 rad
Valve face angle Factory
spec. 0.785 rad
EX. 45 @

2

1.

2.

) Correcting Valve Seat

Slightly correct the seat surface with 2 0.785 rad (45 °}/ 1.047 rad
{60 °) valve seat cutter,

Fitting the valve, check the contact position of the valve face and
seat surface with prussian blue. (Visual check) [If the valve has
been used for a long period, the seat tends to come in contact
with the upper side of the valve face.]

Grind the upper surface of the seat with a 0.523 rad (30 °) valve
seat cutter until the valve seat touches 1o the center of the valve
face (so that (a) equals {b) as shown in the figure)

Grind the seat with a 0.262 rad (15 °) valve seat cutter again, and
visualty recheck the contact between the valve and seat.

5. Repeat steps 3 and 4 until the correct contact is achieved.
6. Continue lapping untit the seated rate becomes more than 70 %
of the total contact area.
IN. 1,0:17 rad
Valve seat angle Factory i
spec. EX. 0.785 rad
45°

{1) Valve Seat Cutter {a} Identlcal Dimensions
{A) Check Contact {b} Valve Seat Width
{B) Correct Seat Width {c) 0.262 rad {15°)
{C) Correct Seat Surface {d) 0.785 rad (45°)

{D) Check Contact

W1078830

Valve Lapping

1.
2

3.

Apply compound evenly to the valve lapping surface.

Insert the valve into the valve guide. [ ap 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. M itis less than 70 %, repeat valve lapping again.

B IMPORTANT
« When valve lapping is performed, be sure to check the vaive

recessing and adjust the valve clearance after assembling
the valve.
wW1085127
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Free Length and Tilt of Valve Spring

1.

2.

Measure the free length {A) of valve spring with vernier calipers.
If the measurement is less than the allowable limit, replace it.
Put the valve spring on a surface plate, place a square on the
side of the valve spring.

Check to see if the entire side is in contact with the square.
Rotate the valve spring and measure the maximum tilt {B).

if the measurement exceeds the allowable limit, replace it.

IEEABABIPIZ2A T

4. Check the entire surface of the valve spring for scratches.
If there is any defect, replace it.
Factory spec 37.0to 37.5mm
fy Spec. 1.457 to 1.476 in.
Free length (A}
Aliowable limit 36.5 mm
1.437 in,
Tilt {B) Allowable limit ;g;gr::,
{A) Free Length {8) Tt

W1085283

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.
3. Ifthe measurement is less than the allowable limit, replace it.
117.4 N/ 31.0 mm
Faciory spec. 11.97 kgf / 31.0 mm
Setting load / Setting 26.41bf/1.22in.
length 100.0N/ 31.0 mm
Aliowable limit 10.2 kgf  31.0 mm
225161/ 1.2210n.

JTAAAADIPOG0A

W1085431

Qil Clearance between Rocker Aym and Rocker Arm Shaft

1.

Measure the rocker armm shaft ©.D. with an outside micrometer.

2. Measure the rocker arm |.D. with an inside micrometer, and then
calculate the oil ¢clearance.

3. If the oil clearance exceeds the allowable limit, replace the rocker
arm and measure the oil clearance again. if it still exceeds the
allowable limit, replace aiso the rocker arm shaft.

0.016 to 0.045 mm
Oil clearance between | Factory spec. 0.00063 to 0.00177 in.
rocker arm and rocker 510
arm shaft imi A0 mm

Allowable limit 0.0036 in.

11973 to 11 984 mm
Rocker arm shaft 0D, Factory spec. 0.4714 to 04718 in.

12.000 to 12.018 mm
Rocker arm LD, Factory spec. 04724 to 0.4731 in.

W1085579
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Push Rod Alignment

1. Place the push rod on V blocks.

2. Measure the push rod alignment.

3. Ifthe measurement exceeds the allowable limit, replace the push

rod.

Push rod alignment

Allowable limit

0.25 mm
0.0088 in.

W1085727

Qil Clearance between Tappet and Tappet Guide Bore

1. Measure the tappet Q.D. with an outside micrometer.

2. Measure the 1.D. of the tappet guide bore with a cylinder gauge,
and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit of the tappet is
damaged, replace the tappet.

Ol clearance hetween
tappet and tappet guide

0.020 to 0.062 mm

bore

Factory spec. 0.0008 to 0.0024 in.
- 0.07 mm
Allowable Hmit 0.0028 in.

3EEABAB1P124A

Tappet O.D.

Factory spec.

18,959 to 19,980 mm
0.7858 to 0.7866 in.

Tappet guide bore 1.D.

Factory spec.

20.000 to 20.021 mm
0.76874 t0 0.7882 in.

1-845
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Idle Gear and Camshait

3TMABAB1P0OS4A

Idle Gear Backlash

1. Set a dial indicator (lever type) with its tip on the gear tooth.
2. Move the gear to measure the backlash, holding its mating gear.
3. If the backlash exceeds the allowable limit, check the il

clearance of the shafts and the gear.
If the oil clearance isn't proper, replace the gear.

Backlash between idle
gear 1 and crank gear

Factory spec.

0.032 to 0.145 mm
0.0013 to 0.0045 in.

Allowahle limit

0.15 mm
0.0059 in.

Backlash between idle
gear 1 and cam gear

Factory spec.

0.036 to 0.11d mm
0.0014 to 0.0045 in.

Allowable limit

0.15 mm
0.0059 in.

Backlash between idle
gear 1 and injection
pump gear

Factory spec.

©.034 to 0.116 mm
0.0013 to 0.0046 in.

Allowable limit

0.15 mm
0.6059 in.

Backlash between
injection pump gear and
govemnor gear

Factory spec.

0.030 to 6.117 mm
0.0012 to 0.0046 in.

Allowable limit

C.15 mm
0.0059 in.

ldle gear 2 and governor
gear

Factory spec.

0.030 to 0.117 mm
0.0012 to 0.0046 in.

Allowable limit

0.15 mm
0.0059 in,

Idle Gear 1 and 2 Side Clearance

—

and rear.

gear collar.

W1086081

. Set a dial indicator with its tip on the idle gear.
. Measure the side clearance by moving the idle gear to the front

If the measurement exceeds the allowable limit, replace the idle

Idie gear 1 and 2 side
clearance

Factory spec.

0.20t0 Q.51 mm
2.0079t0 0.0201 in.

Aliowable limit

0.80 mm
0.0315in.

1-846
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Camshaft Side Clearance

1. Set a dial indicater with its tip on the camshaft.
2. Measure the side clearance by moving the cam gear to the front

and rear,

3. ¥ the measurement exceeds the aliowable limit, replace the

camshait stopper.

0.07 t0 0.22 mm

Camshatt side Factory spec. 0.0028 to 0.0087 in.
clearance o 0.30 mm
Allowable lirnit 0.0118 in.
W1086347
Camshaft Alignment

1. 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.

2
3. Measure the camshaft alignment.
4

. If the measurement exceeds the allowabie limit, replace the

SEEABAB1P129A \_,L/—"‘

camshaft.
, o 0.01 mm
Camshaft alignment Allowable limit 0.0004 in.
W1086405
Cam Height
1. Measure the height of the cam at its highest point with an outside
micrormeter,
2. if the measurement is less than the allowable limit, replace the
camshaft.
Fact e 28.80 mm
elory spec. 11339 in.
Carn height of intake
Allowabte limit 28.75 mm
11318 in.
Factory spec. 29.00 mm
1.1417 in,
Cam height of exhaust
Allowable limit 28.95 mm
m 1.1398 in.

1-847
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¥ 4

JEEABABIP134A

(3) Piston and Connecting Rod

: SEEABAB1P138A

Qil Ciearance of Camshaft Journal

1. Measure the camshaft journal O.D. with an outside micrometer.

2. Measure the cylinder block bore 1.0, for camshaft with a inside
micrometer, and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
camshaft.

Factory spec 0.050 tp 0.091 mm
Oil clearance of Y Shec. 0.00197 to 0.00358 in.

camshaft joumnal o .15 mm
Aliowable limit 0.0050 in.

35.934 to 356.850 mm

Camgshaft jounat 0.D. Factory spec. 1 4147 10 1 4153 in.

Camshaft bearing |.D.

. 36.000 to 36.025 mm
E%yl}lnder block bore Factory spec. 14173 10 1 4183 in.

W1082968

Replacing idle Gear Bushing
{When removing)
1. Press out the used idle gear bushing using an idle gear bushing

replacing tool. (See page “SPECIAL TOOLS”.)
{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 idie gear.

{A) When removing {B} When installing

w1093116

Piston Pin Bore 1.D.

1. Measure the piston pin bore 1D. in both the horizontal and
vertical directions with a cylinder gauge.

2. if the measurement exceeds the allowable limit, replace the
piston.

Fact 22.000 to 22.013 rmm
aclafy spec. 0.8661 to 0.8667 in.
Piston pin bore 1.D.
Aliowable fimit 22.03 mm
owable 0.8673 in.
W1093264
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(A)
3EEABAB1P140A

)

(a)

@)
3GFABAB1PO53A

=4

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.
2. Measure the small end bushing 1.D. with an inside micrometer,
and calculate the oil clearance.
3. If the oil clearance exceeds the allowable limit, replace the
bushing. !f it still exceeds the allowable limit, replace the piston

pin.

Qil clearance between
piston pin and small end
bushing

0.014 to 0.038 mm
Factory spec. 0.60055 to 0.00150 in.
o 0.15 mm
Allowable limit 0.0053 in.

22.002 to 22.011 mm

Replacing Small End Bushing

{When removing)

Piston pin O.D. Factory spec. 0.8662 to 0.8666 in.
. 22.025 to 22.040 mm
Small end bushing 1.0. Factory spec. 0.8671 10 0. BET7 in.
W1083412

1. Press out the used bushing using a small end bushing repiacing

tool, {See page “SPECIAL TOOLS".)

(When installing)

1. Clean a new small end bushing and bore, and apply engine oil to

them.

2. Insert a new bushing onto the tool and press-fit it with a press so
that the seamn (1) of bushing positions as shown in the figure, until

itis flush with the connecting rod.

3. Drill 2 hole to the bushing with aligning the oil hole {2) of

connecting rod. {Refer to the figure.)

Bl NOTE

= Be sure to chamfer the oil hole circumference with an oil

stone.

Qil ctearance between
piston pin and small end
bushing (Spare parts)

Factory spec.

0.015 to 0.075 mm
0.00059 to 0.00295 in.

Allowable lirmnit

0.15 mm
6.0059 in.

Small end bushing 1.D.
{Spare parts}

Factory spec,

22.026 to 22,077 mm
0.7885t0 0.7904 in.

{1} Seam
(2} Oil Hole

1-849

{A) When removing
(B} When installing
(a) 0.785 rad {45 °)

W1093573
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Piston Ring Gap

1. Insert the piston ring into the lower part of the cylinder (1he least
worh out part) with piston,

2. Measure the ring gap with a thickness gauge.

3. If the measurement exceeds the allowable limit, replace the

piston ring.

Piston ning gap

Factory 0.30 to 0.45 mm

spec. 0.0118 0 Q0177 in.
Top ring

Allowable 1.25mm

limit 0.0492 in.

Factory (.30 to 0.45 mm
Second spec. .18 t0 0.0177 in.
ring Allowable | 1.25 mm

limit 0.0492 in.

Factory 0.25t0 0.40 mm

o spec. 0.0098 to 0.0157 in.

Qil ring

Allowable | 1.25 mm

liemit 0.0422in.

W1093729

Clearance between Piston Ring and Piston Ring Groove

1. Clean the rings and the ring grooves, and instali each ring in its

groove.

2. Measure the clearance between the ring and the groove with a

thickness gauge.

3. If the cleararce exceeds the allowable limit, replace the piston

ring.

4. if the clearance still exceeds the allowable limit with new ring,

replace the piston.

Clearance between
piston ring and piston
ring groave

Factory 0.085t0 0.112 mm
Second | SPec. 0.0033 to 0.0044 in.
ring Allowable | 0.20 mm

lirnit 0.0079in.

Factory 0.02 to 0.055 mm

spec. 0.0008 to 0.0021 in.
Oil fing

Allowable | 0.15mm

timit 0.0059 in.

1-850
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Connecting Rod Alignment

1. Remove the crankpin bearing, and install the connecting rod cap.

2. Install the piston pin in the connecting rod.

3. Install the connecting rod on the connecting rod alignment tool.

4. Put a gauge over the piston pin, and mave it against the face

plate.

If the gauge does not fit squarely against the face plate, measure

the space between the pin of the gauge and the face plate,

6. If the measurement exceeds the aliowable limit, replace the
connecting rod.

0

Space between gauge
pin face plate

0.05 mm

Alowable limit 0.0020 in.

W1084025
o \ Crankshaft Side Clearance
N s . N . N . .
\J b JE——= 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
o " ,'\ and rear.
AN\ 3. If the measurement exceeds the allowable limit, replace the
AU thrust bearings.
V=m5 560 4. If the same size bearing is useless because of the crankshaft
o = journal wear, replace it with an oversize one referring to the table
N and figure.
e ﬂ A
3GFABAB1POS4A T 0.15 to 0.31 mm
Crankshaft side Factory spec. 0.0059 to 0.0122 in.
clearance
B Allowable: limit 0.50 mm
A 0.0197 in.
o (Reference)
= Qversize dimensions of crankshaft journal
o . 0.2 mm 0.4 mm
Oversize 0.008 in. 0.016 in.
— w Dimension A 28.20 10 28.25 mm 28.40 to 28 45 mm
c 11102 to 1.1122 in. 1.1181 to 1.1201 in.
- Dimension B 51.5t0 51.7 mm 81.6t0 51.8 mm
3TMABAB1PC74A Imens 2.028 to 2.035 in. 2.031 t0 2.039 in.
Dimension C 2.3 to 2.7 mm radius 2.3 to 3.7 mm radius
0.091 t6 0106 in. radius 0.091 to 0.106 in. radius
(0.8-5)
The crankshaft joumal must be fine-finished to higher than YYvv.

1-851
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3TMABAB1PO754
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teo }
B C
A
ATMABAB1PO74E "

Crankshaft Alignment

1.

Support the crankshaft with V blocks on the surface plate at both
end journals.
Set a dial indicator with its tip on the intermediate journal.

3. Measure the crankshaft alignment.
4. If the measurement exceeds the allowable limit, replace the
crankshaft.
. - 0.02 mm
Crankshaft alignment Allowable limit 0.0008 in.

W1089507

Qil Clearance between Crankpin and Crankpin Bearing

1.
2.
3.

Clean the crankpin and crankpin bearing.

Put a strip of plastigage on the center of the crankpin.

Install the connecting rod cap and tighten the connecting rod
screws to the specified torque, and remove the cap again.
Measure the amount of the flattening with the scale, and get the
oil clearance.

If the oil clearance exceeds the allowable limit, replace the
crankpin bearing.

If the same size bearing is useless because of the crankpin wear,
repiace it with an undersize one referring to the table and figure.

B NOTE

Never insert the plastigage into the crankpin oil hole.

* Be sure not to move the crankshaft while the connecting rod

screws are tightened.

) Factory spec 0.029 to 0.081 mm
Oil clearance between ¥ SpeC. 0.0011 to 0.0036 in.
crankpin and crankpin 520
bearin - -<umm
g Allowable limit 0.0078 in
. 39959 to 39.975 mm
Crankpin 0D, F actory spec. 16732 to 15738 in.
, . 40.004 to 40.050 mm
Crankpin bearing 1.D. Factory spec. 1.5750 to 1.5768 in.
(Reference)
» Undersize dimensions of crankpin
Undersize 0.2 mm 0.4 mm
(.008 in. 0.016 in.
Dirmension A 2.8 t0 3.2 mm radius 2.8 to 3.2 mm radius
01102 to 0.1260 in. radius 0.1102 ta 0.1260 in. radius
Dimension B 1.0 to 1.5 mm relief 1.0to 1.5 mm relief
0.0394 to 0.0591 in. relief 0.0394 to 0.0591 in. relief
Dimension C 39.759 to 39.775 mm dia. 39 559 to 39.575 rmm dia.
1.5653 to 1.5659 in. dia. 1.5574 to 1.5581 in. dia.
{0.8-5}

The crankpin must be fine-firished to higher than VVvv

W10331060
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Qil Clearance hetween Crankshaft Journal and Crankshaft

Bearing 1

1. Measure the O.D. of the crankshaft front joumnal with an outside
micrometer,

2. Measure the L.D. of the crankshaft bearing 1 with an inside
micrometer, and calculate the oil clearance.

3. f the clearance exceeds the allowable limit, replace the
crankshaft bearing 1.

4. If the same size bearing is useless because of the crankshaft
journal wear, replace it with an undersize one referring to the
table ang figure.

0.034 to 0.114 mm
0.0013 to 0.0045 in.

0.20 mm
0.0079 in.

Oii clearance between Factary spec.
crankshaft journal and

crankshaft bearing 1

Allowable timit

47.934 to 47.950 mm
1.8872 to 1.8878 in.

47.984 to 48.048 mm

Crankshaft joumal O.D. Factory spec.

Crankshaft bearing 1

1B, Factory spec. 1.8891 to 1.8916 in.
(Reference}
* Undersize dimensions of crankshaft journal
. 0.2 mm 0.4 mm
Undersize 0.008 in. 0.016 in.,
Dimension A 2.3t0 2.7 mm radius 2.31t0 2.7 mm radius
£.0906 to 0,1063 in. radius 0.0906 to 0.1063 in. radius
Dimension B 1.0 o 1.5 mm relief 1.0 to 1.5 mm relief
0.0394 to 0.0591 in. relief 0.0394 t0 0.0591 in. relief
Bimension € 47.734 to 47.750 mm dia. 47.534 t0 47.55%0 mm dia.
: 1.8783 to 1.8799 in. dia. 1.8714 to 1.8720 in. dia.

{0.8-8)
The crankshaft journal must be fine-finished to higher than vvVv

ITMABAB1PO80A

(A)

(2}

F\(s)

W10337170

Replacing Crankshaft Bearing 1

{When removing)

1. Press out the used crankshaft bearing 1 using a crankshaft
bearing 1 replacing tool. {See page “SPECIAL TOOLS")

(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 in a new
bearing 1 {2) so that its seam (1) direcis toward the exhaust
manifold side. {See figure.)

0.0to 0.3 mm

Dimensian (A) Factory spec.

0.0to0 0.0118 in.

{1} Seam
{2) Crankshaft Bearing 1

{3} Cylinder Biock

W1099959

1-853
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Qit Clearance between Crankshaft Journal and Crankshaft
Bearing 2 (Crankshaft Bearing 3)

1. Pui 2 strip of plastigage on the center of the journal.

2. Install the bearing case and tighten the baring 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 clesrance exceeds the allowable limit, replace the
crankshaft bearing 2 and crankshaft bearing.

5. If the same size bearing is useless because of the crankshaft

STMABAB1POB1A journal wear, replace it with an undersize one referring o the
table and figure.
° \ A B NOTE
A * Be sure not to move the crankshaft while the bearing case
y screws are tightened.
/CE-, D ) Eact 0.034 to 0.095 mm
/| Ol clearance between aclory spec. 0.0013 to 0.0037 in.
B i : crankshaft journal and 530
crankshaft bearing 2 imi -t mra
A/ A g Allowabia limit 0.0078 in.
S W R
3EEABAB1P152B Crankshaftjoumal 0.0, | ¢ o coor 47.934 to 47.950 mm

{Intermediate)

Crankshaft bearing 2
1.0,

1.8872 to 1.8878 in.

47.884 to 48.029 mm
1.8891 to 1.8309 in.

Factory spec.

£.034 to 0.098 mm

Factory spec. 0.0013 1o 0.0039 in,

Oit clearance between
crankshaft joumnat and

crankshaft bearing 3 - 0.20 mm
g Allowable limit 0.0079 In.

Crankshaft journal 0.D.
{Flywheel side)

51.921 to 51.940 mm
2.0441 10 2.0449 in.

51.974 10 52.019 mm

Factory spec.

Crankshaft bearing 3
Factory spec.

1.0 2.0462 10 2.0480 in.
{Reference)
* Undersize dimensions of crankshaft journal
Undersize .2 mm 0.4 mm
0.008 in. 0.018 in.
Dimertsion A 2.3 to 2.7 mm radius 2.3 to 2.7 mm radius
(.0906 1o 0.1083 in, radius 0.0906 to 0.1063 in. radius
Dimension B 1.010 1.5 mm relief 1.0 to 1.5 mm relief
0.0394 to 0.0581 in. relief 0.0394 te 0.0591 in. relief
Dimension C 47 734 to 47.750 mm dia. 47.534 to 47.550 mm dia.
1.8793t0 1.87990n. dia. 1.8714 to 1.8720 in. dia.
Dimension D 51,721 to 51.740 mm dia. 51.521 to 51.540 mm dia.
© 2.0362 to 2.0370 in. dia. 2.0284 to 2.0291 in. dia.
{0.8-8)
The crankshatft journal must be fine-finished o higher than vvvv

1-554
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(5) Cylinder
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Cylinder Wear

1. Measure the 1.D. of the cylinder at the six positions (see figure}
with a cylinder gauge to find the maximum and minimum 1.D.'s.

2. Get the difference {Maximum wear) between the maximum and
the minimum 1.D."s.

3. If the wear exceeds the allowable limit, bore and hone to the
oversize dimension. (Refer to “Correcting Cylinder”.)

4. Visually check the cylinder wall for scratches. If deep scratches
are found, the cylinder should be bored. (Refer to “Correcting
Cylinder”.)

. 78.000 to 78.019 mm
Cylinder 1.D. Factory spec. 3.0709 to 3.0716 in.
. - 2.1 mm
Maximum wear Allowable limit 0.0053 irn.
{A) Top () Right-angled to Piston Pin
{B) Middle {b) Plston Pin Direction

{C} Bottom (Skirt)
W1100268

Correcting Cylinder

When the cylinder is worn beyond the allowable limit, bore and
hone it to the specified dimension.

. 78.500 to 78.519 mm
Cylinder 1.D. Factory spec. 3.0906 to 3.0813 in.
. . 0.15 mm
Maximum wear Allowable limit 0.0059 in.
Hom to 1.2 to 2.0 um Rmax.
Finishing \riviviv]
{0.000047 to D.000079 in, Rmax.)

B NOTE
« When the oversize cylinder is worn beyond the allowable
limit, replace the cylinder block with a new one.

{1) Cylinder L.D. {2 Cylingder |.D. [Oversize]
[Before Correction]

W1100424
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(6) Oil Pump
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Rotor Lobe Clearance

1. Measure the clearance between the outer rotor and the pump
body with a thickness gauge.
2. if the clearance exceeds the factory specifications, repiace the oil
pump rotor assembly.

Rotor lobe clearance

Factory spec.

0.06tc 018 mm
0.0024 to 2.0071 in.

W1100572

Clearance between Outer Rotor and Pump Body

1. Measure the clearance between the outer rotor and the pump
body with a thickness gauge.
2. Ifthe clearance exceeds the factory specifications, replace the oil
pump rotor assembly.

Clearance between
outer rotor and pump
pody

Factory spec.

0.100 to 0.180 mm
0.0039 to 0.0071 in.

3GFABABIPOSSA o

W1100720

Clearance between Rotor and Cover

1. Put a strip of plastigage onte the rotor face with grease.

2. Install the cover and tighten the screws.

3. Remove the cover carefully, and measure the amount of the
flattening with the scale and get the clearance.

4. If the clearance exceeds the factory specifications, replace the oil

purnp retor assembly.

Clearance hetween rotor
and cover

0.025t0 0.075 mm

Factory spec. 0.0010 to 0.0030 in,

W1100868

1-556
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1. LINKAGE MECHANISM

(1) {2) (3) (4} (5) (6) 7 @ (9

5
L
r

(3
(@ —03)
(5}

{12) (11} {10y

3TBAAAL2POOTA J
{1) Engine Fiywheel {5) Diaphragm Spring {(8) Clutch Adjusting Bolt {11} Clutch Release Bearing

{2} Ciutch Disg {6} Clutch Rod (9} Clutch Pedal {12} Clutch Shaft

{3} Clutch Cover {7) Ciutch Release Fork {10} Clutch Release Hub {13) Pressure Plate Assembly

{4} Pressure Plate

Engine torque is transmitted to the pressure plate assembly (13) via the flywheel (1) which is connected to the
engine crankshaft. Therefore, the clutch cover constantly runs with engine. The clutch disc (2} is located between
the flywheel {1} and the pressure plate (4) of pressure plate assembly. Torque is transmitted to the clutch disc (2) by
the pressure created by diaphragm spring (5) instalied in pressure plate assembly. Then, the torque is transmitted to
the transmission via the clutch shaft (12).

When the pedal (9) is depressed, the cluich release hub (10) and the clutch release bearing (11) move towards
the flywheel and push the fingers of the diaphragm spring (5). In other words, this movement pulls the pressure plate
(4} up and disengages the clutch.

2-M1
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2. OPERATION
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B Clutch “Engaged”

When the clutch pedal is not depressed, the clutch
release bearing (9) and the fingers of diaphragm spring
{5) are not connected to each other.

Accordingly, the pressure plate (4) is tightly pressed
against the flywheel (1) by the diaphragm spring (5). As
a resuilt, rotation of the flywheel (1) is transmitted to the
transmission through the clutch shaft (10) due to the

frictional force among the flywheel (1), clutch disc (2) and
pressure plate (4).

{1) Flywheel {6) Release Fork
{2) Clutch Risc {7} Clutch Rod

(3) Clutch Cover (8) Release Hub
{4) Pressure Plate {9) Release Bearing
{5} Diaphragm Spring {10) Ciutch Shaft

W1012807

B Ciutch “Disengaged”

When the clutch pedal is depressed, the clutch pedal
rod is pulled to move the ciutch rod (7). Then, the
release fork (8) pushes the release hub (8) and release
bearing (9) toward the flywheel. Simultaneously, the
release bearing (8) pushes the diaphragm spring (5).

As the pressure plate (4) is pulled by the diaphragm
spring {5), the frictional force among the flywheel (1),
clutch disc (2) and pressure plate (4} disappears.

Therefore, rotation of the flywheel (1) is not
transmitted to the clutch disc (2), and then the rotation of
the clutch shaft (10) stops.

{1} Flywheei {6) Release Fork
{2) Ciutch Disc {7) Clutch Rod

{3) Clutch Cover (B) Release Hub

{4) Pressure Plate (9) Release Bearing
{51 Diaphragm Spring {10) Clutch Shaft

W1013100

2-M2
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1. TROUBLESHOOTING
Symptom Probable Cause Selution 2:3:6"06
Clutch Drags Clutch pedal free travel excessive Adjust 2-84
Dust on clutch disc generated from clutch disc Remove rust 2-511
facing
Release fork broken Replace 2-81
Clutch disc or pressure plate warped Replace 2-511
Wire ring of the pressure plate worn or broken Replace (Pressure 2-311
plate assembly}
Clutch Slips Clutch pedal free travel too small Adjust 2-54
Cluteh disc excessively worn Replace 2-811
Grease or oit on clutch disc facing Replace 2-511
Clutch disc or pressure plate warped Replace 2-811
Diaphragm spring weaken or braken Replace 2-511
Wire ring of the pressure plate worn or broken Replace {Pressure 2-811
plate assembly)
Chattering Grease or oil on clutch disc facing Replace 2-311
Clutch disc or pressure plate warped Replace 2-51
Clutch disc boss spline worn or rusied Reptace or remove 2-51
rest
Clutch shaft bent or spline worn Replace 2-511
Pressure plate or flywheel face cracked or Replace 1-5386,
scored 2-511
Diaphragm spring strength uneven or diaphragm | Replace 2-811
spring broken
Rattle During Clutch disc boss spline womn Replace 2-51
Running Bearing worn or sticking Replace 2811
Clutch Squeaks Bearing sticking or dry Replace 2-51
Clutch disc excessively worn Replace 2-51
Vibration Clutch shaft bent Replace 2-511
Clutch disc rivet worn or broken Replace 2-8S11
Clutch parts broken Replace - ,
W1014322
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2. SERVICING SPECIFICATIONS

2-82

item Factory Specification Allowable Limit
Cluich Pedal Free travel on 2010 30 mm -
Clutch Pedal 0.8to 1.2 in.
Distance "A" 55to 6.0 mm —
02210 0.241in.
Clutch Disc Boss to Gear Shaft Backlash — 2.0 mm
{Displacement 0.079in.
Around Disc Edge)
Clutch Disc Disc Surface to - 0.30 mm
Rivet Top (Depth) 0.0121in.
Pressure Plate Flatness - 0.2 mm
0.008 in.
W1013874
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3. TIGHTENING TORQUES
Tightening torques of screws, bolts and nuts on the tabie below are especially specified.
(For general use screws, bolts and nuts : See page G-11.)
item Nm kgf-m Ibfft
Steering wheel mounting nut 30 to 49 3.0t 5.0 2210 36
Power steering delivery pipe nut 65to 75 67t07.86 48 to 55
Qil cooler pipe 2 nut 34 t0 39 35138 2510 28
Drag link slotted nut 181035 1.9t0 3.5 14 to 25
Clutch housing and engine mounting screw (M8) 18 to 21 1.8t0 2.1 13to 15
Clutch housing and engine mounting nut (M10} 48 to 55 491t 5.7 36 to 41
Clutch mounting screw 241027 24t02.8 18 to 20
W1012736
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4. CHECKING, DISASSEMBLING AND SERVICING

[1] CHECKING AND ADJUSTING
Checking Clutch Pedal Free Travel

A CAUTION

+ When checking, park the tractor on fiat ground, apply the
parking brake, stop the engine and remove the key,

1. Slightly depress the clutch pedal (1) and measure free travel at
top of pedal stroke “L”.

2. If adjusiment is needed, loosen the lock nut (2} and tum the
clutch rod (3} to adjust the rod length within acceptable limits.

3. Retighten the lock nut (2).

4, After adjusting it, move the ciutch pedal (1) by just the siroke “L”
{Free Travel).
While keeping the condition, measure distance “A” between the
stopper bolt (4) and the clutch housing {6).

5. if the measurement net within the factory specifications, adjust it
with the clutch pedal stopper bolt (4).

H NOTE
+ After adjustment, fix the stopper bolt with the lock nut (3).

o S | ! oy (3] g - ) Clutch pedal free travel “L” on top of clutch pedal
TT—1¥ 5 ¥ | € {Reference) 20 to 30 mm
3TRAA !LOPEMEi I;_U _ _______ _ Clutch pedal free trave!t on stopper bolt stroke “B” | 0.8t0 1.2 in.

1.5t 2.1 mm {0.052 to 0.083 in.}

. war 5.5t0 6.0 mm
Distance “A Factory spec., 0.22 to 0.24 in.
(6) {1) Clutch Pedal {4) Stopper Bolt
{2) Lock Nut {8} Lock Nut for Stopper Balt
{3} Chtch Rod (8} Clutch Housing
W1027653
A
—]
3TBAAAKZPEOBA
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[2] PREPARATION
(1) Separating Engine from Clutch H

3TBAAAL1BOOTEY

ousing

Bonnet, Front Grille, Side Cover and Battery Negative Cord
Open the bonnet {2) and remove the front grille (1).
Disconnect the negative cord (4).

1.

2.

3. Disconnect the head {ight connectors and remove the bonnet (2).
4. Remove the side covers (3).
|

NOTE
When disconnecting the battery cords, disconnect the
negative cord first. When connecting, positive cord first.
{1} Front Grille {3} Side Cover
{2) Bonnet (4} Battery Negative Code
W1107733

Draining Coolant

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. Loosen the drain cock (3) from the radiator hose to drain coolant.

2. Remowve the radiator cap {1) to drain coolant completely.

Coolant capacity jg b S ats
{with recovery tank} ered
4.0 imp.gis
(1) Radiator Cap (3} Drain Cock

(2) Recovery Tank
wW1011747
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Praining Engine Qil

1. Place an oil pan underneath the engine.

2. To drain the used oil, remove the drain plug (1} at the bottom of
the engine and drain the oil completely.

3. Screw in the drain plug (1).

(When refilling)

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

M IMPORTANT

* Never mix two different types of oil.

*» Use the proper SAE Engine Qil according to ambient
temperatures.

* Refer to “LUBRICANTS, FUEL AND COOLANT”. {See page
G-9.)

54L
Engine oll capacity 57 USqts
4.8 imp.gts
{1) Drain Plug A : Proper Oll Level
{2) Oil tnlet
{3) Dipstick

W1011866
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Draining Transmission Fluid

1. Place an oil pan underneath the transmission case, and remove
the drain plugs (1).

2. Drain the transmission fluid.

3. Reinstall the drain piug.

(When refilling)

*» Fill new oil from filling port after removing the filling piug (2) up to
the upper notch on the dipstick (3).

« After running the engine for few minutes, stop it and check the oil
level again, if low, add oil prescribed level.

@ IMPORTANT

* Use only multi-grade transmission oil. Use of other oils may
damage the transmission or hydraulic system. Refer to
“LUBRICANTS, FUEL AND COOLANT” (See page G-9).

* Never work the tractor immediately after changing the
transmission oil. Keeping the engine at medium speed for a
few minutes to prevent damage to the transmission.

+ Do not mix different brands oil together.

1451,
Transmission fiuid capacity 3.83 U.S.gals
3.18 Imp gals
{1) Drain Plug A : Proper Ol Level
{2) Filling Plug
{3} Dipstick

W1013803

WA I
IS

Steering Wheel

1. Remove the steering whee! cap.

2. Remove the steering wheel mounting nut and remove the
steering wheel (1) with a steering wheel puller (2).

(When reassembling)

Steering wheet mountin. 30 to 49 N'm

Tightening torque . d 9 | 301t 5.0 kgfm
n 22 1o 36 Ibfft
{1} Steering Wheel {2) Steering Wheel Fuller

W1012230
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3) 4

3TMABABBPO17A

Meter Panel and Panel Under Cover
1. Tap out the spring pin (2) and remove the hand accelerator lever

(1.

2. Open the meter panel (3) and disconnect the hourmeter cable,
meter panel connector (8}, combination switch connector (4) and
hazard switch connector (7). Then remove the meter panel (3).

3. Disconnect the main switch connector (8) and remove the panel
under cover (5).

(1) Hand Accelerator Lever {5} Panel Under Cover
{2} Spring Pin {6} Meter Panel Connector
{3} Meter Panel {7} Hazard Switch Connector
{4} Combination Switch Connector {8} Main Switch Connector
W1108120

Drag Link
1. Remove the cotter pin and loosen the slotted nut.

2. Disconnect the drag link (1) with a pitman arm puller from the
knuckle arm {2}

{When reassembling}
B IMPORTANT
» Do not loosen the slotted nut to align the hole.

* Install the cotter pin as shown in the figure.
(Reference)

17.7 0 345 N'm
Tightening torque Slotted nut 1.8 10 3.5 kgf-m

13.0 to 25.3 Ibft

{1} Drag Link {2) Knuckle Arm
W1012470
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Propeller Shaft Cover and Coupling
1. Loosen the clamp and slide the propeller shaft cover (1) to the
rear.

2. Tap out the spring pin {2) and then slide the coupling (3) to the
rear.

{When reassembling)

+ Apply grease to the splines of the propeller shaft and coupling.

{11 Propeller Shaft Cover {3) Coupling
{2) Spring Pin

W1028553

Universat Joint and Bearing Holder

1. Loosen the clamp and slide the universal joint cover (1) to the
rear.

2. Tap out the spring pins (3) and then slide the universal joint {2) to
the rear.

3. Remove the bearing holder (4) with propeller shaft and universal
joint.

(When reassembling)

+ Apply grease to the splines of the propeller shaft and universal
joint.

« Replace the spring pins {3) with new cne.

+ When inserting the spring pins (3), face their splits in the direction
parallel to the universal joint as shown in the figure.

{4} Universal Joint Cover {3} Spring Pin

{2) Universal Joint {4) Bearing Holder

W1012741
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Fuel Tank and Wire Harness

. Disconnect the fuel hose (3) at the fuel filter side, then drain fuel

completely.

2. Remoeve the fuse box (2) and disconnect the wire harness clamp
(1.

3. Remove the fuel tank frame stay bolt (4). Disconnect the
ovetflow hoses (6) and pull out the hour meter cable (5).

4. Disconnect the iead wires for fuel gauge and disconnect the wire
harness clamps.

5. Remave the fuel tank (8) with tank frame (7).

6. Disconnect the glow plug lead wire, thermo sensor lead wire,
engine stop solenoid connector, engine oil pressure switch lead
wire, dynamo connector and starter motor lead wire.

{1} Wire Hamess Ciamp {7) Tank Frame

{2) Fuse Box {8) Fuel Tank

{3) Fuel Hose {9) Fuel Gauge

{4) Bolt {10} Dynamo

(53 Hour Meter Cable {11) Engine Gil Pressure Switch

{6) Overflow Hose {12} Starter Motor

W1028197

Battery, Recovery Tank, Battery Stay and Hydraulic Pipes

NoOv R k=

8.

9.

Remove the battery retainer.

Disconnect the positive cord and remove the battery (4).
Remove the recovery hose (1),

Remove the muffler pipe (7).

Remove the oil cooler pipe plate spring (6).

Remove the battery stay (3} with oil cooler (2).

Remove the oil cooler pipe clamp (8}, (10). Then remove the oil
cooler pipe (2},

Disconnect the accelerator rod (11}.

Remove the power steering delivery pipe (14).

10.Remove the pipe clamp and the disconnect the 3-point hitch

delivery pipe (13) and suction hose (12).

{1} Recovery Tank Hose {8) Clamp

{2} Oil Cooler {9} Gil Cogler Pipe

(3) Battery Stay {10} Clamp

{4) Battery {11} Accelerator Rod

{5) Recovery Tank {12) Suction Hose

{6) Qil Cooler Pipe Plate Spring {13} 3-Paint Hitch Delivery Pipe
(7} Muffler Pipe {14} Power Steering Delivery Pipe

W1013066
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Separating the Engine from Clutch Housing

1. Place the jack under the center frame.

2. Hoist the engine by the chain at the engine hook.

3. Remove the engine mounting screws and separate the engine
fram the clutch housing.

{When reassembling)

+ Apply liquid gasket (Three Bond 1206D or equivalent} to joint
face of the engine and clutch housing.

17.7 to 20.6 N-m
1810 2.1 kgfm
13.0to0 15.2 Ibf-ft

48.1to 55.8 N'm
Engine mounting M10 nut 4.9to 5.7 kgf-m
35.5 to 41.2 Ibft

Engine mounting Mg
SCrew
Tightening torque

W1014201

[3] DISASSEMBLING AND ASSEMBLING

JLBAAAKZRO0

Separating the Clutch Assembly

1. Remove the clutch assembly (2} from the flywheel.

{When reassembling)

+ Direct the shorter end of the clutch disc boss toward the flywheel.

+ Apply molybdenum disuiphide {Three Bond 1901 or equivaient)
to the splines of clutch disc boss.

+ Install the pressure plate, noting the position of straight pins.

H IMPORTANT

« Align the center of clutch disc and fiywheel by inserting the
clutch center tool.

H NOTE

* Do not allow grease and oil on the clutch disc facing.

24t0 27 N-m
Tightening torque Clutch mounting screw 24 1to 2.8 kgf-m
18 to 20 Ibf-ft
{1) Ciutch Disc {2) Clutch Assembly

W10314406

Ciutch Rod and Clutch Release Fork

1. Remove the clutch pedal rod.

2. Remove the external snap ring (2) at the end of clutch rod (4) and
remove the ciutch release fork (3) and release bearing (5) with
release hub.

{When reassembling)

+ Set the clutch release fork and release hub with set spring (1} in
the correct direction.

{1} Set Spring {4} Clutch Rod

{2} External Snap Ring {5) Release Bearing
{3) Clutch Release Fork

W1014653
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[4] SERVICING

Backlash between Clutch Disc and Clutch Shaft

1. Mount the clutch disc onto the propelier shaft.

2. Hold the propelier shaft so that it does nat rotate.

3. Slightty move the disc and measure the displacement arcund
disc edge.

4. If the measurement exceeds the allowable limit, replace clutch
disc.

Displacement around o 2.0 mm
disc edge Allowable fimit 0.079in.

(1) Paint Marking
V1014888
Clutch Disc Wear

1. Measure the depth from clutch disc surface to the top of rivet at
least 10 points with a depth gauge.

2. if the depth is less than the allowable limit, replace the disc.

3. if oil is sticking to clutch disc, or disc surface is carbonized,
replace the clutch disc.

Disc surface to rivet top i 0.30 mm
(Depth) Allowable limit 0.012 in.

W1015024

Pressure Plate Flatness

1. Place a straightedge on the pressure plate and measure
clearance with a feeler gauge at several points.

2. If the clearance exceeds the allowable limit, replace it.

3. When the pressure plate is wom around its outside and its inside
surface onily is in contact with the straightedge, replace even if
the clearance is within allowable limit.

ATMABAB2PO12A

- 3TMABABZP(O10A

Clearance between
- 0.2 mm
pressure plate and Allowabie lirnit 0.008 in
straightedge ) ’
A : Inside B : Outside

¥W1015146

Checking Pressure Plate and Diaphragm

1. Check the pressure plate and if scratched on its surface, correct
with sandpaper or replace it.

2. Check the diaphragm for crack and scratches. |f defects are
found, replace it.

W1015312
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Checking Clutch Release Bearing

1. Check the clutch release bearing. If surface is worn excessively,
or abnormal sounds occur, replace it

W1015411

ITMABABZPO0BA

2-813
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1. STRUCTURE

!

dTBAAADIPOO3A
{1} Hydrostatlc Transmission {2} Range Gear Shift Section {4) Mid-PTO Shift Section {6} Front Whee! Drive Section
Section {3) Differential Gear Section {8) Rear-PTC Shift Section {7} Clutch Housing Section

3-M1
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2. POWER TRAIN FOR TRAVELLING SYSTEM
[1] HYDROSTATIC TRANSMISSION
(1} Structure
o Hydrostatic fransmission is composed of variable

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

(1) Charge Relief Vaive {7} Housing

{2) Check and High Pressure {8} Variabie Displacement
Relief Valve Piston Pump

(3) Trunnion Shaft {9) Charge Pump

{4) Center Seclion {10} Input Shaft (Pump Shatt)

{5) Neutra! Valve (11) Quiput Shaft

(6) Fixed Displacement Piston
Motor

W1012895

{4) ' O O (1)

L(10)

{2)

3TRAAAA3ZPQDEA
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{6)

®) 43

{(10)

(11}

3

ITRAAAA3POCTA

(16)

(14)

{15}

i
O
O

—

L C

L
)

{1y Charge Relief Valve
{2} Charge Pump

{3y Charge Pump Case
{4} Pump Shaft

{5 Variable Swashplate

{8) Thrust Collar

{7} Retainer Plate

(8} Piston

(8) Cylinder Block {Motor)
{10) Motor Shaft

{11} Motor Shaft

{12) vae Plate {Motar)

{13) Cylinder Block {Pump)
)

{14) Valve Plate {Fump)

3-M3

{15) Neutral Valve
{16) Check and High Pressure

Relief Valve
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(2) Pump and Motor

(A) (B)

@ (3 (4 () (&)

IGFABAB3P10(B

{1} Swashplate 4y Gii {6} Piston {A) Pump
{2) Piston (5) Cylinder {7} Swashplate {B) Motor
(3) Cylinder

Pump and motor cytinder, each containing pistons, are connected by lines. Cylinders and lines are filled with oil.
Fistons ride against swashplates located in pump and motor.

In the pump, as the cylinder rotates, pistons move across the sloping face of swashplate and slide in or out of their
cylinder bores. The oil, forced out by the pump pistons, causes the motor pistons to slide out of their cylinder bores.

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

cylinder.

3-M4
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(3) Oil Flow and Valves

ok

{7

e (A} <= (B) pwemner (C) = ()
ATBAAALIPGO1A
{1) Oil Cooler {9) Charge Pump {15} Oil Filter Cartridge {19) Hydraulic Pump
{2) Oil Filter Cartridge {for HST)  {10) Charge Relief Valve (16) Hydraulic Pump (12.2 Umin, 3.22 U.S.gal/min,
{3) Swashplate (11} Qil Strainer {25.3 Umin, 6.68 U.5.gal/min, 2.68 Imp.galfmin}
{4} Cylinder Block {Mctor) {12) Cil Tank 5.57 Imp.gal/min}
{5) Neutral Valve {Forward} {13) Check and High Pressure {17} Hydraulic Control Valve {A} High Pressure Qil
{6) Neutral Valve {Reverse) Relief Valve {Forward) {18) Power Steering {B) Low Pressure Qil
{7) Piston {14) Check and High Pressure {C) Free Gli
(8) Cylinder Block {Pump) Relief Valve (Reverse) {D) Sucticn Ol

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 & want.

So all of oil fed from charge pump flow to hydrostatic transmission for charging and cooling.

The charge oil aids smooth operation of pistons for pump and motor. The charge oit passes through the oil cooler
and 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 tfransmission case.

3-M5



B3200, WSM

TRANSMISSION
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# Charge Relief Valve

While pumped and filtered oil flows into the main oil

circuit through the check and high pressure relief valves,
and excessive qil passes to the housing through the

Valve operating pressure

500 to 800 kPa
51 to 8.2 kgffem?
73 to 116 psi

2)
STBAAAL3PRO3A

{3) Charge Relief Poppet

W1014036

B Check and High Pressure Relief Valve

The check and high pressure relief valves manitor the

In neutral, both valves are open and charging oil

enters into the main oil circuit through the valves.

{ / ' charge relief valve.
/
A N Oil temperature
\ 50 °C (122 °F)
r!"‘l‘l \
(1) Plug
{1} (@ (3 (2} Spring
3TBAAAL3PO02A
{1) {3) 4
’ oil pressure in each line of the main oil circuit.
L " Im
N
[ 14

At normal operation, ithe check valve in the high

pressure side is closed and it pushes and opens the
another one.

When excessively high pressure is built up in one line,

the high pressure relief valve located in this line is open
and the oil flows into another line.

Qil temperature

Valve aperating pressure

50 “C (122 °F)

30.9tc 31.9 MPa
315 to 325 kgficm?
4480 to 4622 psi

{1} Check Valve Seat
{2) Relief Poppet

1)

S Neutral Valve

{3) Reiief Spring
(4) Check Sprirtg

Ww1014169

The neutral valves in the main oil circuit lines are open

and pass the oil to the case when in neutral, and the oil
pressure in their lines becomes low. And when the oil
pressure in the high pressure line increases to a
specified pressure, the neutral valve closes.

Qil temperature

Valve operating pressure

{8

3TBAAAL3POO4A

L

L

50°C {122 °F)

7.36 o 9.81 MPa

Close 75 to 100 kgficm?
1087 to 1422 psi
1.47 to 2.45 MPa

Open 15 to 25 kgffem?

213 to 356 psi

{1) Neutral Valve

3-M8
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(4) Operation
Hl Neutral

SN o @  ®
A |

(4)

TLIT

+— (A} < (B) « {©

115

llllll*

(17) “

STBAAALSPOO1A

(1) Qil Cooler

(2) Oil Filter Carfridge (for H3T)
{3) Swashpiate

{4) Cylinder Block (Motor)

{5) Meutral Vatve (Forward)

(6) Neutral Valve (Reverse}

{7) Piston

{8) Cylinder Block {Pump)

{9} Charge Pump

{10) Charge Relief Valve

{11} Gil Strainer

{12) Oil Tank

{13} Check and High Pressure
Relief Valve (Forward)

{14} Check and High Pressure
Relief Valve {Revarse)

{19) Hydraulic Pump
{12.2 L/min, 3.22 U.5.galfmin,
2.68 imp.galimin)

{15} Oil Filter Cartridyge

{18) Hydraulic Pump
{25.3 Umin, 6.68 U).S gal/min,
5.57 Imp.gal/min)

{17} Hydraulic Control Valve

{18} Power Steering

{A} High Pressure Qil
{B) Low Pressure Qll
{C) Free Ol

{D) Sucticn Qil

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

3-M7
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M Forward

( ?\ {2 (3} (4) 5 (6

4= (A) <—— (B) e (C) o (D)

JTBAAAL3POOSA

{1) Oit Cooler {10) Charge Relief Valve {16} Hydraulic Pump (A) High Pressure Qil
{2) Oil Filter Cartridge (for HST)  {11) Qil Strainer {25.3 Limin, 6.68 U1.S gal/min, (B) Low Pressure Oil
{3} Swashpiate {12) Qil Tank 5.57 Imp.gal/min) {C) Free Qil

{4} Cylinder Block (Motor) {13} Check and High Pressure {17) Hydraulic Control Valve (D) Suction OIE

{5) Neutral Valve (Forward} Reliet Valve (Forward) {18) Power Steering A: APort

{6) Neutral Valve (Reverse) {14) Check and High Pressure {19} Hydraulic Pump B: B Port

{7) Piston Relief Valve (Reverse} {12.2 L/min, 3.22 U.S gal/min, C: C Port

{8) Cytinder Block {Pump) {15) Qil Filter Cartridge: 2.68 Imp.gal/min} D : D Port

{9} Charge Pump

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

As the pump cylinder block rotates with the input shaft, oil is forced out of pump port A at high pressure. As
pressure ¢il 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 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 D at low pressure and returns to the
pump.

3-M8
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B Reverse
(1

[T

T 15)

IIIIII’

¢ (A) <—zs (B) puwewmn (C) s (D)

ATBAAALIPOOGA

{1) Oil Cooler {10) Charge Retiet Valve {16} Hydradlic Pump {A) High Pressure Qil
{2) Oil Filler Cartridge (for HST} {11} Oil Strainer {25.3 Umin, 6.68 U.S5.gal/min, {B) Low Pressure Oll
{3) Swashplate {12) Gil Tank 5.57 Imp.gal/min) {C) Free Qil

(4} Cylinder Block {Mator) {13} Check and High Pressure (17) Hydrauiic Control Valve {0} Suetion Oil

{5} Neutral Valve (Forward} Relief Valve (Forward) {18) Power Steenng A: APort

{6) Neutral Valve (Reverse) {14} Check and High Pressure (19) Hydraulic Pump B: B Port

{7) Piston Relief Valve {Reverse) {12.2 Umin, 3.22 U.S.gal/min, C: C Port

{8) Cylinder Block (Pump) {15) Cil Filter Cartridge 2.68 Imp.galfmin) D: D Port

{3} Charge Pump

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

As the pump cylinder block rotates with the input shafi, 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 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 € at low pressure and returns to the
pump.

3-M9
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{5) Control Linkage

ATRAAAAIPG14A
{1} Speed Control Rod Assembly {4} Spring (6} Neutral Holder Amn {8) Neutral Adjuster
{2} Damper {5} Neutral Holder {7) Roller {%) Trunnion Shaft

{3) Speed Control Pedal

The speed control pedal {3) and the trunnion shaft (9} of variable swashplate are linked with the speed control rod
(1) and the neutral holder (5). As the front footrest of the pedal is depressed, the swashplate rotates and forward
travelling speed increases. Depressing the rear footrest increases reverse speed.

The roller (7) on the neutral holder arm (8} is held with spring seats the detent of the neuiral hotder {5) so that the
neutral holder returns to neutral. Then, the swashplate is returned to neutral with the neutral holder, when the pedal

is released. The damper {2} connected to the speed control pedal restricts the movement of the linkage to prevent
abrupt operation or reversing.

3-M10
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(6) Speed Set Linkage

B Speed Set
RO
‘r.mrn'\'m_\\i\\“_‘“‘?\\_\\!\\\ﬁ’% (o]
=T BO¥. =
3TBAAAK3P115A
{1) Cruise Control Lever {2} Brake Pedal {3) Cruise Lock {4} HST Pedal

When depressing the HST pedal (4) to “Forward”, the HST pedal (4) and cruise lock (3) moves like the arrow.
And when the cruise control lever (1) is set to the desired position, HST pedal (4) is lock to the cruise lock (3) and
the travelling speed is held to the desired speed.

3-M11
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ITBAAAK3IFP11BA

(3

M Conditions for Releasing the Cruise Control

When depressing the both brake pedals (2) at same
time, the release link 3 (8) is moved direction a by the
force of release link 1 (4) and release link 2 (). Then the
cruise lock (3) release from the HST pedal (7).

As aresult, Cruise control is released.

Since the cruise lock is disengaged the cruise lock (3)
and HST pedal (7). The neutral holder turns counter
clockwise and the reller is returned to “Neutral® position.

The HST pedal (7) also returns to “Neutral” position
and the tractor stops.

{Reference}
« When depressing the right brake pedal, the release

link 1 (4} moves in direction b.

* When depressing the left brake pedal, the release link

2 (5) maves in direction c.

* The cruise control is not released if either one of the
brake pedals (2) only is depressed. _
« The cruise control is released only when the release

link 3 (B) is pushed in direction a.

{1) Cruise Control Lever A : Depressing the right and
{2) Brake Pedal left brake pedal at same
{3) Cruise Lock time
(4) Release Link 1 B : Depressing the right brake
(5) Release Link 2 pedal anly
(6) Release Link 3 C : Depressing the left brake
{7) HST Pedal pedal anly
a : Releasa tink 3 moved
direction &
b : Release link 1 moved
direction b
¢ . Release link 2 moved
dlrection ¢
W1ig20179
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{7} Range Gear Shift Section

@)

3TBAAAD3IPODGA

ITBAAALIPOOTA

Three kinds of power flow (from 4th shaft to spiral
bevel pinion shaft) are selected by operating the range
gear shift lever to shift the gears (2) on the spiral bevel
pinion shaft (3} and the 4th shaft (1).

H Low Position

4th Gear Shaft 11T (1} — Shifter Gear (2) — Spiral
Bevel Pinion Shaft (3).

B Middle Position

4th Gear Shaft 16T (1) — Shifter Gear (2) » Spiral
Bevel Pinion Shaft (3}

H High Position

4th Gear Shaft 21T (1} —» Shifter Gear (2) — Spiral
Bevel Pinion Shatt (3).

{1y 4th Gear Shaft {3) Spiral Bevel Pinion Shaft
(2) 16T-27T-327 Shifter Gear

W1016157

2-wheel drive or 4-wheel drive is selected by
changing the position of 197 shift gear (1} with the front
wheel drive lever. When the front wheel drive lever is set
to “Disengaged”, the 19T shift gear (1) is neutral and
power is not transmitted to the front wheel drive shaft (4).

When the front wheel drive lever is set to “Engaged”,
the 19T shift gear (1) slides to the right to engage with
14T gear (2) on the spiral bevel pinion shaft (3).
Therefore, the front drive shaft is actuated to drive the
front wheels.

(1) 19T Shift Gear {3} Spiral Bevel Pinion Shaft
{2y t4T Gear {4} Front Wheel Drive Shaft
W1816393
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3. POWER TRAIN FOR PTO GEAR
[1] REAR PTO SECTION

1) @ @ & 6’ &

() (9) {(10) {1) HST Pump Shaft

{2) 14T Gear

(3) 27T Gear

(4} 2nd Gear Shaft with 13T and
18T Gear

(6} 17T Shifter Gear

(6} 3rd Shaft

{7} Coupling

{8) 5th Shaft with 11T Gear

(9 24T Gear

__—t'-l:] {10} Rear PTQ Shaft

W1616559

=5
O e ot 1
=——
i . H
| T G 1

L ‘_i\ '

: 3STBAAAD3IPO0SA

B Rear PTO Shift Lever ON Position
HST Pump Shaft (1) - 14T Gear (2} - 27T Gear (3) — 2nd Gear Shaft with 13T Gear {4) — 17T Shifter Gear (5)
— 3rd Shaft {6} — Coupling (7} -+ 5th Shaft with 11T Gear (8) — 24T Gear (8} — Rear PTO Shaft (10).

[2] MID-PTO SECTION

(1) @ (3) y(4) (5) (1) HST Pump Shaft
f \-dcy)') l «-ni (2} 14T Gear
' —J-—r-—= (3 277 Gear
3 I TTS=———T—1 (4} 2nd Gear Shaft with 13T and
- ! 18T Gear
N—r— ] H____ {5y 13T Gear
) | \ (6) 19T Gear
s {7y 11T Shifter Gear
(8) Mid-PTO Shaft
W1016761
i : qD [ 0]

= B

(6}
il m

3TBAAADIPO1A

Bl Mid-PTO Shift Lever ON Position
HST Pump Shaft (1) — 14T Gear (2} — 27T Gear (3} — 2nd Gear Shaft with 18T Gear {4} — 13T Gear (§) —» 197
Gear (6) — 11T Shifter Gear (7) > Mid- PTQ Shaft (8).

3-M14
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HYDROSTATIC TRANSMISSION
Symptom Probable Cause Solution Reference
Page
System Will Not Qil level is low Check «il fevel or fiil 3-513
Operate in Either oil to proper level
Direction Speed control pedal linkage defective Repair linkage 3-525
Charge pressure is tao low Solution order G-17
1. Replace oil filter
cartridge
2. Check charge 3-811
pressure
3. Inspect or flush 3-839
charge relief valve
Check and high pressure relief valve does not Inspect or replace 3-839
move smoothly check and high
pressure relief valve
Neutral valve defective Inspect or replace 3-539
neutral vaive
Component parts defective Replace hydrostatic 3-522
transmission
assembly
Vibration and Noise Cil level is too low Check oil level or fill 3-813
oil to proper level
Speed control pedal iinkage defective Repair linkage 3-525
Charge pressure is tao low Solution order G-17
1. Replace ail filter
cartridge
2. Check charge 3-511
pressure
J. Inspect or flush 3-83¢
charge relief valve
Check and high pressure relief valve does not Inspect or replace 3-539
move smaoathly check and high
pressure relief valve
Neutral valve defeciive Replace hydrostatic 3-539
transmission
assembly
Component part is defective Replace hydrostatic 3-822
transmission
assembly :
W1014322
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. Reference
Symptom Probable Cause Solution Page
Loss of Power Qil level is low Check oil level or fill 3-813
oil to proper level

Speed control pedal linkage defective Repair linkage 3-525

Charge pressure is too low 1. Replace ol filter G-17
cartridge

2. Check charge 3-511
pressure

3. Inspect or flush 3-539

charge relief vaive

Check and high pressure relief valve does not
move smoothly

Inspect or replace
check and high
pressure relief valve

3-539

Neutral valve defective

Inspect or replace
neutral valve

3-539

Component parts defective

Replace hydrostatic
transmission
assembly

3-522

Transmission Qil
Over Heats

Low transmission oil level

Filt transmission oit
level up to proper
level

3-513

Radiator net clogged

Clean radiator net

Excessive machine load

Reduce machine
load

improper charge pressure

1. Check high relief
pressure

3-59

2. Replace
transmission oil
filter cartridge

G-17

3. Replace check and
high pressure relief
valve

3-839

4. Inspect and
replace charge
relief valve

3-539

Machine Will Not
Stop in Neutral
Position

Speed control linkage is out of adjustment or
sticking

Repair or replace
linkage

3-525

Adjust neutral
adjuster

3-88

Neutral valve defective

inspect or replace
neutrat valve

3-839

System Operates in
One birection Only

Speed control linkage defective

Repair or replace
inkage

3-825

Check and high pressure relief valve defective

Replace check and
high pressure relief
valve

3-539

3-52

W1014322
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CLUTCH HOUSING
Symptom Probable Cause Solution Reference
Page
Noise from Clutch Gear worn or broken Replace 3-827
Housing Bearing worn Replace 3-527
W1013580
TRANSMISSION CASE SECTION
Noise from Transmission oil insufficient Refill 3-813
Transmission Gear worn or broken Replace -
Bearing worn Replace -
Gear Slip Qut of Shift fork spring tension insufficient Replace 3-832
Mesh Shift fork or shifter worn Replace 3-832
Shift fork bent Replace 3-832
W1015467
DIFFERENTIAL CASE SECTION
Excessive or Improper backlash between spiral bevel pinion Adjust 3-542
Unusual Noise at All | and bevel gear
Time Improper backlash between differential pinion | Adjust 3-542
and differentia! side gear
Bearing worn Repiace -
Insufficient or improper type of transmission fluid | Replenish or Replace 3-813
used
Noise while Turning Differential pinions or differential side gears worn | Replace 3-536
or damaged
Differential ock binding (does not disengage) Replace 3-831
Bearings worn Replace -
Differential Lock Can | Deferential lock shift fork damaged Replace 4-56
Not Be Set Deferential lock shifter mounting pin damaged Replace 4-36
Differential lock clutch damaged Replace 4-S6
Differential L.ock Differential lock pedal return spring weaken or Replace -
Pedal Does Not damaged
Return Differential lock fork shaft rusted Repair 4-56
W10710800
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2. SERVICING SPECIFICATIONS

ttem

Factory Specification

Allowable Limit

Check and High Pressure Relief Valve

Setling Pressure
[Relief Valve]
Condition ;
Engine Speed ;

Approx. 2700 min™!

32110332 MPa
328 to 338 kgficm?
4660 to 4810 psi

Engine Speed ;

Approx. 2700 min™!

87.110 116 psi

(rpm)
Qil Temperature ;
50 °C ., 122 °F
Charge Relief vValve Setting Pressure 600 to 800 kPa -
Condition 6.12 to 8.12 kgficm?

3-54

{rpm)
Qil Temperature ;
50°C 122 °F
Piston to Bore (HST) Clearance 0.2 mm 0.04 in.
0.0008 in. 0.0016 in,
Piston Slipper Thickness 3.00 mm 2.90 mm
0.118 in. 0.11421in.
Shift Fork to Shift Gear Groove Clearance 0.10 to 0.35 mm 0.5 mm
0.0040 10 0.013in. 0.02 in,
13T Gear to 2nd Gear Clearance 0.0070 to 0.046 mm 0.10 mm
0.00028 to 0.0018 in. 0.0039 in,
2nd Shaft 21.987 to 22.000 mm -
(0.D) 0.86563 t0 0.86614 in.
13T Gear 30.007 to 30.021 mm —
(1.D.) 1.1814 to 1.1819in.
Needle 3.994 to 4.000 mm -
{0.D) 0.1573 to 0.1574 in.
Spiral Bevel Pinion Side Clearance Less than 0.15 mm -
Less than 0.0059 in.
Spiral Bevel Pinion to Spiral Bevel Gear Backlash 0.110 0.2 mm 0.4 mm
.004 to 0.007 in. 0.02in.
Adjusting Shim 0.2 mm, 0.008 in. -
(Thickness) 0.5 mm, 0.02 in. -
Differential Pinion to Differential Side Gear | Backlash 0110 0.3 mm 0.4 mm
0.004 to §.01 in. 0.02in.
Adjusting Shim 0.8 mm, 0.03 in. -
(Thickness) 1.0 mm, 0.039 in. -
1.2 mm, 0.047 in. -
W10138740




B3200, WSM

TRANSMISSION

Item

Factory Specification

Allowable Limit

3-85

Differential Case to Differential Side Gear Clearance 0.025 to 0.066 mm 0.30 mm
0.00099 to 0.0025 in. 0.012in.
Differential Case 32.000 to 32.025 mm -
(1.D.) 1.2599 to 1.2608 in.
Spiral Bevel Gear 32.000 to 32.025 mm -
{.D.) 1.2599 to 1.2608 in,
Differential Side 31.959 to 31.975 mm -
Gear 1.2583 to 1.2588 in.
(0.D)
Differential Pinion Shaft to Differential Clearance 0.016 to 0.045 mm 0.30 mm
Pinion 0.00063 to 0.0018 in. 0.012 in.
Differential Pinion 15,973 to 15.984 mm -
Shaft 0.62886 1o 0.62929 in.
(0.D)
Differential Pinion 16.000 to 16.018 mm -
(i.D.) 0.62993 to 0.63062 in.
W10138740
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3. TIGHTENING TORQUES
Tightening torques of screws, bolts and nuts on the table below are especially specified.
{For general use screws, bolts and nuts ; See page G-11.)
Item N‘m kgf-m thf-ft
Rear wheel mounting screw and nut 145 10 150 14810 153 107 to 111
3-Point hitch shaft sefting screw 15t0 19 1.5t02.0 11 to 14
3-Point hitch shaft setting screw lock nut 44 to 47 44104.8 321034
Drawbar frame mounting screw 63to72 B64t074 47 to 53
ROPS frame mounting screw (M12) 90to 95 9.2t0 9.6 67to 70 .
Sub-frame mounting screw {M10) for aluminum 40to 44 40t04.5 2910 32 ‘
Zt%;ir;e {bracket) mounting screw (M12) for 63 to 72 6.4 t0 7.4 47 to 53 |
Sub-frame (bracket) mounting bolt (M12) and nut 781090 79t09.2 5810 66
Sub-frame mounting screw {M10) 48 to 55 49t05.7 36 to 41
Steering wheel mounting nut 30 to 49 3.0t 50 22 1026
Delivery pipe nut for HST M to 39 351039 251028
Qil cooler pipe nut 34 t0 39 351039 2510 28
Delivery pipe nut for power steering 65to 75 67076 48 to 55
Pitman arm mounting nut 120 to 150 14.4t0 15.3 88.5t0 110.6
Slotted nut for drag link 18 to 34 1.8t03.5 13t025
Power steering assembly mounting screw 78to 90 79t09.2 68 to 66
%;gztl:\eij)smg and engine mounting screw and nut 18 1o 21 18t02.1 1310 15
?h!!llﬁtghn:gusmg and engine mounting screw and nut 48 10 55 491057 36 1o 41 '
E::mh housing and center frame mounting screw and 63 10 72 6.4 t0 7.4 47 10 53
Clutch housing rear cover mounting screw 18 10 20 1.8t0 2.1 13t0 15
Speed contral rod screw 40 to 44 40%04.5 29to 32
Front loader pipe joint bolt 481070 491071 36 to 52
g;gg)int hitch delivery pipe joint bolt {front loader valve 481070 4910 7.1 36 10 52
Efr;' “Et;a:_lr;s:ﬁ::?ﬁq 2c)ase) and center frame mounting 63 to 72 6.4t07.4 47 t0 53
”si'gig:mission case and differential case mounting 40 1o 44 401045 29 1o 32
Spring holder mounting screw 401044 401045 29 to 32
Connecting plate mounting screw A0 {0 44 40to 4.5 29 to 32
Hydraulic cylinder mounting screw and nut 40 to 44 401045 29 t0 32
Top link bracket mounting screw 78 to 80 791t09.2 58 to 66
Rear axle case mounting screw 40 to 44 40t045 29 to 32
HST and transmission case mounting screw and nut 40 to 44 40to 4.5 291032
Mid-PTO case mounting screw 40 to 44 40to 4.5 29 1o 32
W1012736
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item N‘m kgf-m 1bf-ft
Neutral adjuster lock screw 1810 20 1810 2.1 13to 15
Neutral holder mounting screw 18 t0 20 1.8t0 2.1 131015
Charge pump mounting screw 18t0 20 1.81t02.1 131015
Center section mounting hex. socket screw 4810 55 49t0b7 36to 41
Check and high pressure relief valve plug 117 to 147 12.0t0 15.0 86.7 to 108
Neutral valve cap screw 591068 6.01t07.0 44 10 50
3rd shaft, 2nd gear shaft bearing holder mounting screw 40 to 44 401t04.5 291032
Bearing holder mounting screw 5010 55 5.1t0 5.6 37to 40
Rear PTO cover mounting screw 40 1o 44 40to45 2910 32
Differential gears bearing holder mounting screw 181020 1.810 2.1 131015
Spiral bevel gear UBS screw 3010 34 301035 22t0 25
W1012231
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4. CHECKING, DISASSEMBLING AND SERVICING

[1] CHECKING AND ADJUSTING
(1) HST Type

Adjusting Maximum Speed

1. Press the speed control pedal (1) all the way down at a forward
drive and measure the tractor speed.

2. if the measurement is not within the factory specifications,
holding the pedal down, tighten the adjusting bolt (3} rightward
not to let the adjusting bolt (3) touch the speed control pedal (1).

3. Check a gap is created between the adjusting bolt (3) and the
speed control pedal (1).

4. Make the adjusting bolt (3) slightly touch the speed control pedal

4 {1}). At that point, give the adjusting bolt (3) another turn leftward
and lock the adjusting bolt (3) with the locknut (4).

5. Depress the speed control pedal (1) all the way at a reverse drive
and measure the tractor speed.

6. ifthe measurement is not within factory specifications, loosen the
lock nut (5) and adjust with the bolt {2).

STBAAAK3PO12A (5)

. , Forward | 1841021 2kmth
Maximum speed with Factory orwa 11.5 to 13.1 mph
farm tre spec 14.8 to 17.0 km/h

at 2700 min™! (rpm . ©to17.Ukm,
¢ () Reverse | 9 20 to 10.5 mph

{Reference)

» Length “A” (Reverse): 27.0t028.0 mm {1.07 to 1.10in.}

{1) Speed Controt Pedal (4) Lock Nut

{2) Adjusting Bolt (5} Lock Nut

(3} Adjusting Bolt
wW1012749

Adjusting Neutral

. Disengage the front wheel drive lever. (Drive only rear wheels.)
. Lift the rear of the tractor so that the rear wheels are off the
ground and run the engine at low idliing and drive only rear
wheels.
3. Slightly loosen the neufral adjuster setting screw (2).
4. Rotate the neutral adjuster {1) clockwise so the rear wheels turn
reverse,
5. Then rotate it counterclockwise until wheels stop completely.
6. Put a mark on the center frame aligning the groove (3} on neutral
adjuster.
7. Rotate the neutral adjuster (1) counterclockwise so the rear
wheels turn forward.
8. Then rotate it clockwise until wheels stop completely.
9. Put a mark on the center frame aligning the groove (3) on neutral
adjuster.
10.Hold the neutral adjuster so its groove is at the middle of the
marks and tighten the seiting screw (2}.

H NOTE
(3) * When the wheels tend to turn forward, rotate neutral
adjuster clockwise.
STBAAAR3RO158 + When the wheels tend to turn reverse, rotate neutral adjuster
counterclockwise.

AN —

(1} Neutral Adjuster 1 : Noutral Adjustment Stage 1
(2} Neutral Adjuster Setting Screw 2 : Neutral Adjustment Stage 2
{3} Groove 3 : Neutral Adjustment Stage 3
4 : Neutral Adjustment Stage 4

W1012994
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Check and High Pressure Relief Valve {Forward}

A CAUTION

N@mo AW

w

When checking, park the tractor on flat ground and fully
engage the parking brake.

Remove the plug from P2 port (forward) (3).

Install the adaptor 58 to P2 port (3).

Install the cable and high pressure gauge (4).

Start the engine and warm the oil before testing. Check to see
that parking brake is applied.

Place the range gear shift lever to “HIGH"” position.

Run the engine speed at approx. 2700 min”’ {rpmj}.

Depress the front side pedal of the HST pedal (5).

Read the high pressure gauge to measute the high pressure
relief valve pressure.

If the measurement is not same as factory specification, check
the check and high pressure relief valve assembly.

32110 33.2 MPa
High relief pressure Factory spec. 32810 338 kg}ff’c:m2
4860 to 4810 psi

# IMPORTANT

Measure quickly so that the relief valve may not be in
operation more than 10 seconds.

B NOTE

High pressure gauge is 40 MPa {400 kgffcm?, 5800 psi) full
scale.
Engine speed : Approx. 2700 min~* {rpm)
OQil temperature : 50 °C
122 °F

(1) P1 Port {Reverse} (4} High Pressure Gauge
(2) P3 Port {Charge) (5} HST Pedal
{31 P2 Port {(Forward)

W1018710
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Check and High Pressure Relief Valve {Reverse)

A\ caution

W=

o~ o,

When checking, park the tractor on flat ground and fully
engage the parking brake.

Remove the plug from P1 port (reverse) (1).

Install the adaptor 58 to P1 port (1).

Instalt the cable and high pressure gauge.

Start the engine and warm the oil before testing. Check to see
that parking brake is applied.

Place the range gear shift lever to “HIGH" position.

Run the engine speed at approx. 2700 min™ (rpm).

Depress the rear side pedal of the HST pedal (5).

Read the high pressure gauge (4) to measure the high pressure
relief valve pressure.

If the measurement is not the same as factory specification,
check the check and high pressure relief valve assembly.

32110 33.2 MPa
High relief pressure Factory spec. 32810 338 kgﬂcr‘n2
4660 to 4810 psi

B 'MPORTANT

Measure quickly so than the relief valve may not be in
operation more than 10 seconds.

W NOTE

High pressure gauge is 40 MPa {400 kgffem?, 5800 psi) full
scale.
Engine speed : Approx. 2700 min™’ {rpm)
Oil temperature : 50 °C
122 °F

(1} P1 Port (Reverse} {4) High Pressure Gauge
{2y P3 Port (Charge) {5) H3T Pedal
{3) P2 Por (Forward)

wW1018302
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Charge Relief Pressure

A CAUTION

* When checking, park the tractor on fiat ground and fully

Nookw

&

engage the parking brake.

Remove the plug from P3 port (charge} (2).

Install the adaptor 58 to P41 port (1}.

Install the cable and iow pressure gauge (4) to the adaptor 58.
Change the range gear shift lever to “NEUTRAL” position.

Run the engine speed at approx, 2700 min™* (rpm).

Release the foot from the HST pedal (5).

Read the low pressure gauge to measure the charge relief
pressure.

If the measurement is not same as factory specification, check
the charge relief valve and the related hydraulic.

600 to 800 kPa
Charge relief pressure Factory spec. 6.12 to 8,12 kgficm?
87.1to 116 psi

M NOTE
» Low pressure gauge is 2.9 MPa {30 kgficm?, 427 psi) full

scale.
Engine speed : Approx. 2700 min™! {rpm)
Oil temperature : 50 °C

122 °F
{(When reassembling)
29 to 39 N-m
Tightening torque Checking port plug 3.0t0 3.9 Kgfm
22 to 28 Ibf-ft
{1} P1 Port{Reversa) {4) Low Pressure Gauge
(2) P3 Port {Charge) {5) HST Pedal

{3) P2 Port (Forward}

W1017567
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Neutral Valve Actuation Test

SR LN S

A WARNING

To avoid personal injury :

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

{Checking Procedure)

A CAUTION

When checking, park the tractor on flat ground, and apply
the parking brake.

Disengage the front wheel drive lever.

Disconnect the brake rod, one side.

Lift the rear of tractor, one side.

Set the engine speed to 1500 min™' (rpm).

Shift the range gear shift ieer to HI position.

Move the HST pedal from the forward to the neutrai position
make sure that the tire comes to stop. Check the same way for
the movement form rearward to the neutral position.

In this time, make sure that the neutral range of HST.

If the tire fail to stop or neutral range is point, check the each
neutral valve.

NOTE

When reinstall the neutral valve, take care not to damage the
O-ring.

(1) Neutral Valve (Forward) {2} Neutral Valve {(Reverse)}

W1016788
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[2] PREPARATION
(1} Separating Clutch Housing

Draining Transmission Fluid

1. Place an oil pan underneath the transmission case, and remove
the drain plugs (1).

2. Drain the transmission fluid.

3. Reinstall the drain plug.

(When refilling)

Fill new oil from filling port after removing the filiing plug (2) up fo
the upper notch on the dipstick (3).

+ After running the engine for few minutes, stop it and check the oil

level again, if low, add oil prescribed level.

B IMPORTANT

Use only multi-grade transmission oil. Use of other oils may

damage the transmission or hydraulic system. Refer to

“LUBRICANTS, FUEL AND COCLANT" {See page G-9).

* Never work the tractor immediately after changing the
transmission oil. Keeping the engine at medium speed for a
few minutes to prevent damage to the transmission.

+ Do not mix different brands oil together.

145L
Transmission fluid capacity 3.83 US. gals
3.19 imp.gals
{13 Drain Plug A - Proper Oil Level
{2} Filling Plug
(3) Dipstick

W1017173
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STBAAAK] E014A

Bonnet, Front Grille, Side Cover and Battery Negative Cord

1. Open the bonnet (2} and remove the front grille (1).

2. Disconnect the negative cord (4).

3. Disconnect the head light connectors and remove the bonnet (2).

4. Remove the side covers (3}.

N NOTE

* When disconnecting the battery cords, disconnect the
negative cord first. When connecting, positive cord first.

{1} Front Grille (3} Side Cover
(2) Bonnet {4) Battery Negative Code

W1017369

Steering Wheel

1. Remove the steering wheel cap.

2. Remove the steering wheel mounting nut and remove the
steering wheel (1) with a steering wheel putler (2).

{When reassembling)

Steering wheel mountin 301049 Nm

Tightening torque nut 9 9 3.0t0 5.0 kgf-m
22 to 36 |bf-ft
(1) Steering Wheel {2) Steering Wheel Puller

W1i017659
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Meter Panel and Panel Under Cover
1. Tap out the spring pin {2) and remove the hand accelerator lever

(1.

2. Open the meter panel (3) and disconnect the hourmeter cable,
meter panel connector (6), combination switch connector (4) and
hazard switch connector (7). Then remove the meter panel (3).

3. Disconnect the main switch connector (8) and remove the panel
under cover (5),

(1) Hand Accelerator Lever {57 Panel Under Cover
{2} Spring Pin {6) Meter Panel Connector
{3} Meter Panel {7) Hazard Switch Connector
{4} Combination Switch Connector (B} Main Switch Connector
Wwi108120
Drag Link

1. Remove the cotter pin and loosen the siotted nut.

2. Disconnect the drag link (1) with a pitman arm puller from the
knuckle arm {2).

{(When reassembling)

B IMPORTANT

+ Da not loosen the slotted nut to align the hole.
+ Install the cotter pin as shown in the figure.
{Reference)

3TMABABBPO17A

17.7 1o 34.5 N'm
Tightening torque Siotted nut 1.8 to 3.5 kgf-m

13.0 t0 25.3 Ibf-ft

{1) Drag Link {2} Knuckie Am
W1017893
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3TBAAAL 1POOSA

3

JTAAAABEPO11C

Propeller Shaft Cover and Coupling

1. Loosen the clamp and siide the propelier shaft cover (1) to the
rear.

2. Tap out the spring pin (2} and then slide the coupling (3) to the
rear.

(When reassembling)

« Apply grease to the splines of the propeller shaft and coupling.

(1) Propeller Shaft Caver (3) Coupling
{2) Spring Pin

W1028559

Universal Joint and Bearing Holder

1. Loosen the clamp and slide the universal joint cover (1) to the
rear.

2. Tap out the spring pins (3} and then slide the universal joint {2} to
the rear.

3. Remave the bearing holder (4) with propeller shaft and universal
joint.

(When reassembling)

« Apply grease to the splines of the propeller shaft and universal
joint.

+ Replace the spring pins (3) with new one.

+ When inserting the spring pins (3}, face their splits in the direction
parallel to the universal joint as shown in the figure.

{1) Universal Joint Cover {3) Spring Pin

{2} Universal Joint {4) Bearing Hoider

W1018159
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Fuel Tank and Wire Harness

1. Disconnect the fuel hose (3) at the fuel filter side, then drain fuel
completely.

2. Remove the fuse box (2) and disconnect the wire harness clamp
(1).

3. Remove the fuel tank frame stay bolt {4). Disconnect the
overflow hoses (6) and pull out the hour meter cable (5).

4. Disconnect the lead wires for fuel gauge and disconnect the wire

harness clamps.

Remove the fuel tank {8) with tank frame (7).

Disconnect the glow plug lead wire, thermo sensor lead wire,

engine stop solenoid connector, engine oil pressure switch lead

wirg, dynamao connector and starter motor lead wire.

o,

{1) Wire Hamess Clamp {7) Tank Frame

(2} Fuse Box {8) Fuel Tank

{3) Fuel Hose {9) Fusl Gauge

{4) Bolt {10} Dynamo

{5) Hour Meter Cable {11} Engine Qil Pressure Switch
{8) Overflow Hose {12} Starter Motor

wW1018320

Battery, Recovery Tank, Battery Stay and Hydraulic Pipes

Remove the battery retainer.

Disconnect the positive cord and remove the battery (4).
Remove the recovery hose (1)

Remove the muffler pipe (7).

Remove the ¢il cocler pipe plate spring (6).

Remove the battery stay (3) with oil cooler (2).

Remove the oil cooler pipe clamp (8), (10). Then remove the ol
cooler pipe (2).

8. Disconnect the accelerator rod (11).

9. Remove the power steering delivery pipe (14).

10.Remove the pipe clamp and the disconnect the 3-point hitch
delivery pipe (13) and suction hose (12).

Nk WN 2

{1} Recovery Tank Hose (8) Clamp

{2} Oil Cooler {9) Oil Cooler Pipe

{3) Battery Stay {10} Clamp

{4} Battery {11) Accelerator Rog

(5 Recovery Tank {12) Suction Hose

{6) Oil Cooler Pipe Plate Spring (13} 3-Paint Hitch Delivery Pipe
(7) Muffler Pipe {14} Power Steering Delivery Pipa

W1418538
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Separating the Engine from Clutch Housing

1. Place the jack under the center frame.

2. Hoist the engine by the chain at the engine hook.

3. Remove the engine mounting screws and separate the engine
from the clutch housing.

{When reassembling)

» Apply liquid gasket (Three Bond 1206D or equivalent) to joint
face of the engine and clutch housing.

. , 18to 21 N-m
E;i":e mounting M8 1.8 10 2.1 kgim
Tahtening to 13to 15 bkt
ightening torque
b gora 48 to 55 N'm
Engine mounting M1Q nut 4.9 to 5.7 kgfm
36 to 41 Ibf#t

W1018763

Power Steering Assembly

1. Remove the cruise control lever rod (2).
2. Remove the parking brake lever rod (1).
3. Disconnect the return pipe (3).
4

. Remove the wire harness clamp and disconnect the wire
harness.

Remove the power steering assembly (4).

H NOTE

For fastening hydraulic pipe nut, use two wrenches. Hold
the fitting with a wrench, turn the pipe nut with another
wrench to avoid damage at fitting installed part.

&

34 to 39 N'm
Return pipe nut 3.5 10 3.9 kgf-m
Tahtening 1 25 to 28 Ibfft
ightening torque
’ o Power steering assembl 78090 Nm
mountin Escre%v Y 7.910 9.2 kgtm
g 58 10 66 Ibf At
{1) Parking Brake Lever Rod {3) Retumn Pipe
{2) Cruise Contro! Lever Rod {4) Power Steering Assembly
W1044333
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Separating Clutch Housing from Center Frame

Remove the bracket (2).

Remove the hydrauiic pipe (5).
. Remove the clutch pedal rod (6).
{When reassembling)

QLN

Disconnect the hose {4} to hydraulic pipe.
Loesen the clamp and disconnect connecting hose (3).
Separate the clutch housing (1} from center frame.

» Apply grease to the splines of propeller shaft and ball joint.

IYBAAALIEO BA

. . B3to 72 N'm
g o0 | ator s
47 to 53 Ibf-#t
Bracket {sub-frame) 63072 Nm
Tightening torque mounting screw {(M12} for 6.4 to 7.4 kgf-m
aluminum 47 to 53 Ibf-&
Bracket (sub-frame} 7810 90 N'm
mounting bolt {(M12} and 7.9 10 9.2 kaf-m
nut 58 to 66 |bf-ft
{1) Clutch Housing {4} Hose
{2) Bracket {(Sub-frame) {S) Hydraulic Pipe
{3) Connecting Hose {6) Clutch Pedal Rod

3-819
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(2) Separating HST Assembly

Draining Transmission Fluid
1. Refer to page 3-813.

W1016652
Battery Cord
1. Open the bonnet and remove the front grille.
2. Disconnect the battery negative cord {(1).
B NOTE
* When disconnecting the battery cords, disconnect the
grounding cord first. When connecting, the positive cord
first.

{1} Battery Negative Cord

W1016716

Steering Wheel
1. Refer to page 3-514.

W1050229
Meter Panel and Panel Under Cover
1. Refer to page 3-S15.

W1050291
Drag Link
1. Refer to page 3-515.

W1020143
Propetler Shaft Cover and Coupling
1. Refer to page 3-816.

W1020197
Universal Joint and Bearing Holder
1. Refer to page 3-816.

W1020049

Seat Under Cover, Rubber Mat, Lever Guide and Fender etc.

1. Remove the front loader lever (1).

2. Remove the 3-point hitch lowering speed knob (3) seat under
cover {2).

Remove the rubber mat (4).

Remove the front wheel drive shift lever grip and hydraulic control
lever grip.

Remove the lever guide, R.H. (6).

Disconnect the wire hamess and remove the tail lamp, R.H. (7).
Remove the fender, R.H. {5).

Disconnect the springs from step, cruise control lever rod and
parking brake lever rod. Then remove the step.

{1) Front L.oader Lever (5} Fender, R.H.

{2} Seat Under Cover {8) Lever Guide, R.H.

(3) 3-Point Mitch Lowering Speed Knob (7} Tail Lamp, R.H.
{4) Rubber Mat

oW

o ~N; O,

W1050684
Front Loader Pipe
1. Remove the front loader pipes (1).
(When reassembling)
+ Take care not to damage the O-ring of front loader pipes.

48 to 56 N-m
‘ F
Tightening torque “?":}bc'“( ront loader 4810 5.7 kgtm
PP 36 to 41 Ibff

{1) Front Loader Fipes
W1019134
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{16)

3TBAAAKGPO28D

MST Pedal, Hydraulic Pipes and Others

Disconnect the brake rods (10).

Remove the damper {(6) and HST neutral rod (15).

Remove the speed cantrol rod (5) with HST pedal (4).

Remove the speed control rod screw {3) from the neutral holder.

Remove the pipe clamps and delivery pipe joint bolt (3) at the

front loader valve,

Remove the hydraulic pipe joint bolt (1) and disconnect the return

pipe.

7. Remove the bracket (2) of HST safety switch.

8. Disconnect the suction pipe (8).

9. Remove the sub frame (7), hydraulic oil fitter assembly (12} and
pipes {10).

10.Remove the connecting pipe (13).

11.Remove the HST suction pipe (14).

(When reassembling)

= Apply liquid lock {Three Bond 1324B or equivalent) to the speed
control rod screw (2).

« Take care not to damage the O-ring of delivery pipe.

S o

o

4D0to 44 N-m
Speed controi rod screw 401t 4.5kgf-m
29 to 32 bf-ft

48 1o 66 N'm
Joint bolt (Delivery pipe 1) | 4.9 to 5.7 kgf'm
3610 41 Ibf-ft

50 to 60 N-m
Joint bolt (Hydraulic pipe) 5.110 6.1 kgf-m
a7 to 44 Ibt-ft

78 to 90 N'm
7.910 9.2 kgf-m
58 to 66 Ibf-ft

40 1o 44 N-m
4010 4.5kgtm
29 to 32 Ibf-ft

48 to 55 N-m
Sub frame mounting screw | 4.9 to 5.7 kgf'm
36 to 41 bt

Tightening torque

Sub frame mounting bolt
{M12) and nut

Sub frame mounting screw
{M1G} for aluminum

B IMPORTANT
* When HST safety switch {16} has been removed, be sure to
adjust the length A.

{Reference)

s Length A :17.3 10 17.7 mm {0.682 to 0.696 in.)

(1} Hydraulic Pipe Joint Boit {9) Delivery Pipe Joint Bolt

{2} HST Safety Switch Bracket {10) Brake Rod

{3) Speed Control Rod Screw {11} Return Pipe

{4) HST Pedal {12} Hydraulic Qi Fiter Assembly
{8} Speed Control Rod (13} Connecting Pipe

(6) Damper {14) HST Suction Pipe

{7} Sub Frame {15) HST Neutral Rod

{8) Suction Pipe (18} HST Safety Switch

W1051971
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Separating HST from Center Frame

)

3TBAAADSPOG6B

1. Place the disassembling jack under the transmission case and
engine clutch housing.

2. Separate the HST from center frame.

3. Tap out the spring pins and remove the universal joint (1) with
front wheel drive propeller shaft {3).

4. Remove the delivery pipe (2).

(When reassembling)

+ Replace the spring pins (4) with new one.

» When inserting the spring pins, face their splits in the direction at
a right angle to the universal joint and propelter shaft as shown in
the figure.

« Apply grease to the spline of the HST pump shaft, front wheel
propelier shaft, universal joint and ball coupling.

HST and center frarme 40 to 44 N'm
mounting nut (M10} 401045 kgf'm
29 to 32 ibfit
Tightening torgue
HST and center frame 63 to 72 N'm
unting bolt (M12 6.4to 7.4 kgli'rn
mounting bolt (M12) 47 to 53 IbfHt
{1} Universal Joint {3) Front Wheel Drive Propeller Shaft
{2) Delivery Pipe {4} Spring Pin

W1i062378
Separating HST from Transmission Case
1. Remove the neutral spring (2) and remove the spring hotder (1).
2. Separate the HST from transmission case.
(When reassembling)
» Apply iquid gasket (Three Bond 1206D or equivalent) to join face
of the HST and transmission case.
H NOTE
* When reassembling the spring holder, spring hook (3) must
be inside as shown in the figure.

Spring holder mounting

4.0 to 4.5 kgf-m
SCrew

29 to 32 Ibf-ft
40 to 44 N-m ‘

40 to 44 N-m ‘

Tightening torgue

HET and transmission

. 4.0t045kglm
mounting screw

29 to 32 Ibf-ft

{1} Spring Holder a: HST Case Side
{2) Neutral Spring 1
{3} Spring Hook

W1064339
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(3) Separating Center Frame and Transmission Assembly
Draining Transimission Fluid
1. Refer to page 3-S13.
W1017811

3ITBAAALIPO2SA

Battery Cord

1. Open the bonnet and remove the front gritle.

2. Disconnect the battery negative cord (1).

W NOTE

* When disconnecting the battery cords, disconnect the
grounding cord first. When connecting, the positive cord
first.

{1} Battery Negative Cord

W1022319

ROPS and 3-Point Hitch

1. Remeve the upper frame mounting bolts and nuts, then remove
the upper frame {1).

2. Disconnect the wire harness and remove the tail lamps (7).

3. Remove the top link (3) and lift rods (4).

4. Remove the lower link (6) and the collars from the 3-point hitch
shaft (5).

5. Remove the lower frames (2).

90 to 85 N'-m
ROPS mounting bolt (M12) | 9.2 to 9.6 kgf-m
67 to 70 Ibfft
. . . 15tc 19 N-m
Tightening torque | -POINt Ritch shaftsetting 1 4 54, 5 0 kgfm
screw 11 to 14 b ft
3-point hitch shaft setting 441047 N'm
s lock nut 4.0 to 4.8 kgf-m
crew fock nu 32 to 34 Ibf-ft
(1} Upper Frame {5) 3-Point Hitch Shaft
(2} Lower Frame {8) Lower Link
{3) Top Link {7} Taill Lamp
{4) Lift Load

W1016882
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Rear Wheel, Seat, Fender and Seat tUnder Cover

1. Place the disassembling jack under the transmission case.

2. Disconnect the wire harness of seat switches and remove the
seat (2}.

Remove the rear wheels (6}

Remove the all lever grips.

Remove the lever guides (4} and fenders (1).

Remove the loader valve lever (3) and 3-point hitch lowering
speed knob.

Remove the seat under cover (5).

& 0w

~

14510 150 N-m
Tightening torque Rear wheel mounting nut 14.8t0 15.3 kgf-m
107 to 111 ibft

{1} Fender {4} Lever Guide
{2) Seat {5) Seat Under Cover
(3) Loader Valve Laver {6) Rear Wheel

W1017217

Steering Wheel, Meter Panel, Panel Under Cover and Step

1. Remove the steering wheel cap.

2. Remove the steering wheel mounting nut and remove the
steering wheel {1) with a steering wheel pillar (Code No. 07916-
51090}

3. Tap out the spring pin (6) and remove the hand accelerator lever
{4).

4, Open the meter panel (2).

5. Disconnect the meter pane! connector, combination switch
connector, hazard switch connector and hour meter cable. Then
remove the meter panel (2).

6. Disconnect the main switch connector and remove the panel
under cover (3).

7. Remove the rubber mat (5).

8. Disconnect the springs, cruise control rod and parking brake rod
from steps, and then remove the steps,

- . WtoddNm
Tightening torque ﬁiﬁe”"g wheel mounting | 5 516 5.0 kgt-m
22 to 38 Ibf-it
{1} Steering Wheetl {4) Accelerator Lever
{2} Meter Panel {5} Rubber Mat
{3) Panel Under Cover (6} Spring Pin

W1017621
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Front Loader Pipe, HST Pedal, Delivery Pipe, Suction Pipe and
Hydraulic Pipe

Remove the front loader pipes (2).

Disconnect the brake rod R.H. (1).

Remaove the damper (9) and speed control rod with HST pedal
Remove the speed control rod screw (6) from the neutral holder.
Remove the pipe clamps and disconnect the 3-point hitch
delivery pipe (12) from loader vaive side.

6. Disconnect the return pipe (4).

7. Remove the HST safety switch bracket with HST neutral rod (10).
{When reassembling)

» Take care not to damage the O-ring of loader pipes.

+ Apply liquid lock {Three Bond 1324B or equivalent) to the speed
control rod screw (B).

kw2

Joint bolt (Front loader :E;l?OSSG?NF;Z!f.m
pipe} 36 to 41 Ibf-ft
40 to 44 N-m
Speed control rod screw 4.0 to 4.5 kgi-m
29 to 32 |bf#t
B! ‘ ‘ _ to 56 N-
3TBAMALRDZBA (1H(10) (8) (8) Joint bolt {3-point hitch :89 ;?0556? kr;f-m
delivery pipe) 36 to 41 Ibft
(&) {10) Tightening torque
\ Sub frame {M14) mounting jagt:szS?N kg]f m
screw 36 to 41 Ibf-tt
{9} Sub frame {M10) mounting :Oot‘tjo? SNI;n}_m
screw for atluminum 20 to 32 |bfit
13 '
a3 a Sub frame (M12) mounting ;Bgttooggosz;_m
bott and nut 56 to 66 (bf-ft
3TBAAAKSPO28E B IMPORTANT

+ When HST safety switch (13) has been removed, be sure to
adjust the length A.

{Reference)

+ Length A:17.310 17.7 mm (0.682 o 0.696 in.)

{1) Brake Rod R.H. {8) HST Pedal

{2) Front Loader Pipe {9) Damper

{3) Sub Frame {10) Neutral Rod

{4) Return Pipe {11} Suction Pipe

{5y HST Safety Switch Bracket {12) 3-Point Hitch Delivery Pipe
{6) Speed Contral Rod Screw {13) HST Safety Switch

{7} Speed Control Rod

W1017935
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Sub Frame, Hydraulic Pipes and Others

Rernaove the tool box (7).

Remave the connecting pipe (3}.

Remove the HST suction pipe (6}.

Remove the sub frame (2).

Disconnect the wire harness from the seat stay and remove the
seat stay (8).

Disconnect the brake rod, LH. (1}.

y Remove the hydraulic ¢il filter assembly (5} and hydraulic pipes
@3 ) R (4).
| STBAAALIPO2SA &

e LN=

N>

{1) Brake Rod, L.H. (5) Hydraulic Qil Filter Assembly
{2) Sub Frame {6} HST Suction Pipe
{3) Connecting Pipe {7y Tool Box
(4} Hydraulic Pipe (8) Seat Stay
W1018695

Separating Transmission Assembly

1. Separate the transmissicn assembly from center frame.

2. Remove the universal joint (2} with front wheel propeller shaft.

3. Remaove the delivery pipe (1).

{When reassembling)

+ Replace the spring pins (3} with new one.

= When inserting the spring pins, face their splits in the direction at
a right angle to the universal joint and propeller shaft as shown in

! _ 2 the figure.
& ) ' = Apply grease to the spline of the HST pump shaft, front wheel
STBAAALIROS AN W propeller shaft, universal joint and ball coupiing.
HST and center frame 40to 44 N'm
mounting nut (M10) 40t04.5 kgtm
9 29 to 32 bt
HST and center frame 63 to72 Nm
nting bolt (M12) 6410 7.4 kgim
mou 47 10 53 Ioft
Tightening torque
Transmission casa and 40 to 44 N-m
cenier frame mounting nut | 4.0 to 4.5 kgim
(M10) 2910 32 bift
{3} Transmission case and B3to72 N'm
STAAAABGPO11F center frame mounting bolt | 6.4 to 7.4 kgf-m
{M12) 47 10 53 Ibf-ft
(1} Delivery Pipe (3) Spring Pin

{2} Universal Joint

W1018936
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[3] DISASSEMBLING AND ASSEMBLING

(1) Disassembling Clutch Housing

3TBAAALIPOIZA

Clutch Rod and Clutch Release Fork

1. Remove the external snap ring (1) at the end of cluich rod.

2. Draw out the clutch rod (3} and remove the clutch release fork
(2).

3. Take out the release hub with release bearing (4).

{(When reassembling)

+ Set the clutch release fork and release hub with set spring (5} in
the correct direction.

{1) Snap Ring {4} Relaase Beating
(2) Clutch Release Fork {5} Set Spring
{3) Clutch Rod
W1019688
Clutch Housing Rear Cover

1. Remove the clutch housing rear cover (1).

{(When reassembling}

« Apply liquid gasket {Three Bond 12060 or equivalent} to joint
face of clutch housing and rear cover (1).

Bl NOTE

* When reassembling the clutch housing rear cover, be sure
to wrap the output shaft with vinyl tape. And then, attach the
clutch housing rear cover, taking care not to damage the oil
seal of the rear cover with the output shaft.

STBAAALIPO33A

Clutch housing rear cover 18 to 20 N-m
Tightering torque o ountin Scregw 1810 2.4 kgtm
s 1310 15 {bf-ft

{1} Ciutch Housing Rear Cover

W1019883
Clutch Shaft and Others

1. Pull out the clutch shaft assembly (1).

2. Pull out the 2nd gear shaft, front assembly (2).

3. Pull out the 3rd shaft, front assembly (3).

(When reassembling)

« Apply small amount of the grease to the oil seal (4).

{1} Clutch Shaft Assembly {3) 3nd Shaft, Front Assembly
{2} 2nd Gear Shaft, Front Assembly {4) Qil Seal

wW1020137

3-827



B3200, WSM

TRANSMISSION

(2) Disassembling HST

Neutral Holder and Neutral Holder Arm

1. Place parting marks on the neutrat adjuster (3) and the neutral
holder arm {2).

2. Remove the neutral holder arm (2} with neutral adjuster (3).

3. Remove the screw and pull out the neutral holder (1).

{When reassembling}
» Align the parting marks and install the neutral adjuster and the
neutral holder arm.

18 t0 20 N'm
Neutral adjuster lock screw | 1.8 to 2,1 kgf-m
13 to 15 bt

Neutral holder mounting 188‘?02;) 1N‘;;‘m

screw 1310 15 bi-&

Tightening torque

{1) Neutral Holder {3) Neutral Adjuster
(2} Neutral Hotder Armn
W10228840

Charge Pump
1. Remove the charge pump mounting screws, and remove the

charge pump assembly (1) from the HST housing.
{(When reassembling)

B NOTE
* Take care not to damage the O-ring.

Charge pump mountin 18 to 26 N'm
Tightening forque screE aump g 1.8 to 2,1 kgf-m
13 to 15 Ibf-t
(1)} Charge Pump Assembiy (3} Charge Pump Housing

{2) Gerotor Assembly
W10230730

14T Gear
1. Remaove the external snap ring and draw out the 14T gear {1).

{1) 14T Gear
W10232800
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Center Section

1. Remove the cenier section mounting hex. socket head screws,

2. Tap the front of center section flange with a soft hammer and
separate the center section (1) from HST housing.

(When reassembling)

= Cover the splines of each shaft with thin tape to protect sealing
lip.

+ Install center section with gasket, O-ring and valve plates in
place.

M IMPORTANT

+ Valve plates (3), {4} may stick to the center section but they
are not fixed. Take care not to drop them,

+ Valve plates are not interchangeable. Valve plate of pump
has two notches and the one of motor has no.

Center section mountin 48 to 55 N'm
Tightening torque hex sock:tlscre:: 9 4910 5.7 kgf-m
) 361041 |bf-ft
{1} Center Section {3) Valve Plate of Motor
{2) Front Wheel Drive Shaft Pipe {4) Valve Plate of Pump

W10233570

Motor Cylinder Block and Pump Cylinder Block

1. Pull out the output shaft (1) and motor cylinder block (2) with
pistons as a unit,
2. Slide out the pump cylinder block (3} with pistons.

(1} Output Shaft {3) Pump Cylinder Block
{2) Motor Cylinder Biock {4} Input Shaft
W10235500
Input Shaft
1. Tap out the input shaft (1) to the rear.
{1) Input Ehatt
W10237420
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3TBAAAD3IPOS0A ™

(3) Disassembling Transmission Ca

Cover A, B and Trunnion Shaft

1. Remove the internal snap rings both side.

2. Tap the trunnion shaft (1)} using a soft hammer to create a
clearance between the case and the cover B (2).
Then, pry the cover B (2) open with a screw-driver. Pry the cover
A (3} in the same way.

3. Take out the trunnion shaft (1).

{When reassembling)

H NCTE

= Take care not o damage the O-rings.
{1} Trunnion Shaft {3} Cover A
{2} CoverB

W10238180

5@

Front Loader Valve Assembly and HST Assembly

1. Remove the 3-point hitch delivery pipe 2 (1}.

2. Remove the hose clamp and hydraulic hose (3).

3. Remove the front loader valve assembly (2).

4. Separate the HST assembly (1) from fransmission case.

{(When reassembling)

= Apply liguid gasket (Three Bond 1206D or eguivalent) to joint
face of the differential case to hydraulic cylinder and rear axle

cases
. o 48 to 56 N-m
\cljm!r: bolt ga-:;;»m hitch 4910 5.7 kgFm
elivery pipe 2) 36 10 41 Iof-ft
Tightening torque
H3T and transmission 40 to 44 N-m
case mounting screw and 4.0 to 4.5 kgf-m
nut 29 to 32 Ibfft
{1} 3-point Hitch Delivery Pipe 2 {3} Hydraulic Hose
{2) Front Loader Valve assembly {4y HST Assembly

W1056216
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(1)

Separating Hydraulic Cylinder Case, Rear Axle Cases and

JTBAAALIPO3BA

Others

1. Remove the differential lock rod (3).
2. Remove the front wheel drive lever (2) and hydraulic control lever

(1.

3. Remove the external snap ring (11) and remove the PTO shift
fever (8} and range gear shift lever (9).

4. Remove the differentiat lock pedal support (6).

5. Remove the top link bracket {10}.

6. Remove the hydraufic cylinder case assembly (7} with

connecting plate {4).

7. Remove the rear axle cases (5).

{When reassembling)

« Apply liquid gasket {Three Bond 1206D or equivalent) to joint
face of the differential case to hydraulic cylinder case and rear

axle cases.
Differential lock pedal 138tf022° 1N|;""f_m |
support mounting screw 15 0 1 5 b quﬂ _
j
Connecting plate mounting :(:]?04: SNI;i;f‘m
nut 29 to 32 Ibf-h
] , 40 to 44 N-m
Tightening torque :ﬁ::‘?“c :zitmder case 4.0to 4.5 kgf-m
g 29 to 32 ibftt
Rear axie case mounting :oot;?le;g;_m
sorew 2910 32 Ipf-ft
Top link bracket mounting ;%t:;?;;rgnf'm
Serew 58 to 66 Ibf-ft

(1) Hydraulic Control Lever
{2) Front Wheel Drive Lever
(3) Differential Lock Rod
{4} Connecfing Plate

{5} Rear Axle Case

{6} Differential Lock Pedal Support

3-531

(71 Hydraulic Cylinder Case Assembly
(8) PTO Shift Lever
(9) Range Gear Shift Lever

{10) Top Link Bracket

{11) External Snap Ring

W1021854
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JTBAAALIPDI7A

JTBAAALIPO3BA

3TBAAAL3PO3GA . (5}

(4}

ITBAAAK3IPOG7A

-+

| ; ) o
~10) ) [ ~6)
3TBAAAKIPOGBA —.

Separating Mid-PTO Case, Transmission Case and Differential
Case

1. Remave the mid-PTO case mounting screws and separaie the
mid-PTC case (4) and transmission case (1).

2. Remove the transmission case mounting screws and nuts and
separate the differentiat case (3) and transmission case (1}.

{When reassembling)

+ Apply liquid gasket (Three Bond 1206D or equivalent) to joint
face of the transmission case to Mid case and mid-PTO case to
transmission case and Mid case to differential case.

+ When reassembling the transmission case, remove the mid case
from the differential case, Attach the transmission case, mid
case and differential case after spreading the liquid gasket over
their surfaces.

Transmission case and 40 to 44 N'm

mid-PTO case mounting 4.0to 4.5 kgf'm

sCrew 29 to 32 Ibf-ft
Tightening torque

Transmission case and 40 to 44 N'm

differential case mounting 4.0 10 4.5 kgm

nut 29 to 32 Ibf-ft

(1) Transmission Case
{2} Mid Case

{3} Differential Case
{4) Mid-PTC Case

w1022177
Ath Gear Shaft and Spiral Bevel Pinion Shaft
1. Remove the spiral bevel pinion shaft (3) with 16T-27T-32T shift
gear (2), 14T gear (9) and shift fork (4).
2. Remove the 4th gear shaft (1}.
{When reassembling)
* When installing the spiral bevel pinion shaft, be sure to install the
shims {(10).
- Install the shift fork (4), so that the groove (7) of the shift rod (6)
faces rearward.
* When reassembling the shift fork, attach it making the shift fork
arm fit the rear shift groove of the shift fork.
M IMPORTANT
When disassembling the spiral bevel pinion shaft (3), be
sure to replace the external snap ring {8) with new one.
{1} 4th Gear Shaft

{23 18T-27T-32T Shiftier Gear
(3) Spiral Bevel Pinion Shait

(7Y Groove
{8) External Snap Ring
{9} 14T Gear

(4y Shift Fork (1) Shim
{81 Groove a: Rear
{6} Shift Rod

W1022386

3-532



B3200, WsM

TRANSMISSION

Bearing Holder

1. Remove the external snap ring {1) and remove the 27T gear (2).

2. Remove the bearing holder mounting screws and remove the
bearing holder (3}.

{When reassembling)

&

[ 8

3TBAAAD3PO59C

{2)

o

Bearing holder mounting 50to 55N'm
Tightening torque Screw 5.11t0 5.6 kgf-m
37 to 40 Ibf-ft
{1) External Snap Ring {3) Bearing Holder

(2) 27T Gear

wW1022804
2nd Gear Shaft and Middle Shaft

1. Remove the 2nd gear shaft (1) with bearings.

2. Remove the 3rd shaft assembly {5) and shift fork {2) with shift
rod.

3. Remove the middle shaft (8) and 19T gear with bearing.

{(When reassembling)

= When reassembling the 19T gear (4), face the chamfer side to
the front.

+ install the shift fork (2), so that the snap ring (7) of the shift rod (3)
faces rearward.

{1} 2nd Gear Shaft {5) 3rd Gear Shaft Assembly
{2) Shift Fork {6) Middie Shaft

{3) Shift Red {7) Snap Ring

{4} 19T Gear a: Rear

W1022989

Front Wheel Drive Shaft
1. Remove the external snap ring and remove the 19T shiftier gear

(1.

2. Draw out the front wheel drive shaft (2) fo the front.
{1) 19T Shifter Gear {2} Front Wheel Drive Shaft

W1023378
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{€) (8)

3TBAAAD3POBOB

{9)

3TBAAAK3IPOOOA

Mid-PTO Shaft

1. Remove the spring (1) and ball (2).

2. Draw out the dowel pin and remove the shift arm (3) with shifter
{4).

3. Remave the oil seal (5) and internal snap ring (6).

4. Remove the mid-PTO shaft {7) with 11T shifter gear {8) and
bearings (9).

{(When reassembling)

* Apply grease to lip and outer of oil seal.

{1) Spring {6) intemal Snap Ring
(2} Ball {7) Mid-PTO Shatft
{3) Shift Arm {8) 11T Shifter Gear
{4) Shifter {9) Bearing

{5 Oil Seal

W1027820

(4) Disassembling Differential Gear Case

PTQO Shaft

1. Remove the rear PTQO cover mounting screws and remove the
rear PTO cover assembly {1}.

(When reassembling)

« Apply liquid gasket (Three Bond 1206D or equivalent) to joint
face of differential gear case and PTO cover.

Rear PTO cover mountin 40to 44 N'm
Tightening torque r 9 | 401045 kgf-m
screw 29 to 32 Ibf-ft

{1Y Rear PTO Cover Assembly

W1026331
Differential Bearing Holder

1. Remove the differential bearing holder mounting screws({1).
2. Remove the differential bearing holder (2) and shims (3}, {(4).
{When reassembling)

0.2 mm (0.CC8 in.) shim.

0.5 mm (0.020 in.) shim.

| 3TBAAAK3PD92A

. ] ) 18020 N'm
Tightening torque 2’:3;%:“3;::;::”3; older 1.81c 2.1 kgf-m
¢ (M8) 1310 15 IbFft
(1) Screw (3} Shim
(2} Differential Bearing Holder {4} Shim

W1026453
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ITBAAAKIPOO3A -
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3GFABABIPDO4A i

Differential Gear Assembly

1. Remove the internal shap ring (1) from the differential case.

2. Remove the shims (2).

3. Remove the differential gear assembly (3) from the differential
case.

{When reassembling)
3.2 mm (0.008 in.} shim.
0.5 mm (0.020 in.) shim.

{1) internal Snap Ring {3) Differential Gear Assembly
{2) Shim
W1065115
Bearings
1. Remove the right and ieft bearings from the differential case.
W1026644

Spiral Bevel Gear

1. Remove the spiral bevel gear UBS screws (1).

2. Remove the spiral bevel gear (2) from differential case (3).

{When reassembling)

« Apply liquid fock (Three Bond 13248 or its equivalent) to the
spiral bevel gear UBS screws.

. 3010 34 N'm
Tightening torque f:::l bevel gear UBS 3.0 10 3.5 kgf-m
221025 Ibffi
(1) Spiral Bevel Gear UBS Screw {3) Differential Case

{2} Spiral Bevel Gear
W1026723
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3GFABAB3P(SSA

[4] SERVICING
{1} Clutch Housing

STBAAAF3P047A 1)

(2} Hydrostatic Transmission

3TBAAAD3PO73B

Differential Side Gear and Differential Pinion

1. Put paring marks on the differential pinion {1) and the differentjal
side gear (2).

2. Tap out the dowel pin (3).

3. Remoave the differential pinion shafi,

4. Remove the differential pinion (4), differential side gear (2) and
shim (5}.

(When reassembling)

» Install the differential pinion and differential side gear, aligning
the parting marks.

{1} Differential Pinion (4 Differential Pinion
{2) Differential Side Gear (5} Shim
(3) Dowel pin

W1026914

Checking Bearing

1. Hold the inner race, and push and pull the outer race in all
directions to check for wear and roughness.

2. Apply transmission fluid to the bearing, and hold the inner race.
Then, turn the outer race to check rotation.

3. Ifthere is any gefect, replace it.

W1027222

Checking Propeler Shaft Bail Coupling

1. Hold the ball coupling outer, and push and puil, and rotate the ball
coupling inner in all directions to check for wear and roughness.

2. If there is any defect, replace it.

(When reassembling)

+ Apply grease to the inner parts of ball coupling and splines of ball
coupling inner.

= When replacing the ball coupling assembly, install the ball
coupling inner (1) with balls so that its ball position inside of ball
coupling outer {2} as shown in the figure.

{1} Inner, Coupling {2) Quter, Coupling

W1027323

Charge Pump
1. Check the charge pump housing (2} and the gerotor assembly {1}
for scratches and wear.
2. If scratch or worn, replace the charge pump complete assembly.
{1} Gerotor Assembly (2) Charge Pump Housing
W1029255

3-836



B3200, WM

TRANSMISSION

3GFABAB3F130B

@)

3GFABAB3P131A

M

3GFABAB3P132A

Input Shaft

1. Pull out the input shaft from the case.

2. Check the seal surface (1), the bearing surface (2) and the
bearing.

3. If the shaft is rough or grooved, replace it.

4. If the bearing is worn, replace it.

(1} Seat Surface {2} Bearing Surface

W1029413

Cylinder Block Bore and Pistons

1. Lift all the pistons gently with the retainer plate {1).

2. Check the pistons for their free movement in the cylinder block
bores.

3. If the piston or the cylinder block bore is scored, replace cylinder
block assembly.

H IMPORTANT

Do not interchange pistons between pump and motor

cylinder block. Pistons and cylinder blocks are matched.

0.02 mm
Factory spec. .
Clearance between Yy 5p 0.0008 in.
piston and bore o 0.04 mm
Allowable limit 0.0016 in.

{1t) Retainer Plate
W1029661
Piston Slipper and Retainer Plate
Check the slipper (1) for flatness.
if rounded, replace.
Measure the thickness of piston slipper.
If the measurement is less than the allowable limit, replace.
Check the lubricant hole (2) for clogging.
IMPORTANT
Do not interchange pistons between pump and motor
cylinder block. Pistons and cylinder blocks are matched.

WO N

3.00 mm
, Fadlory spec. 0.1181n.
Thickress of slipper =50
L .80 mm
Allowable limit 0.114 in.

(1) Piston Slipper (2) Lubricant Hole
W1029858
Cylinder Block Face
1. Check the polished face (1} of cylinder block for scoring.
2. li scored, replace cylinder black assembly.
3. Check the spring (2} for breakage.
4. Ifbroken, replace cylinder block assembly.

{1} Polished Face {2) Spring

W1030086
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AGFABAB3P135A

3GFABAB3P136A (1)

Valve Plate
1. Check the engagement of the valve piate (1) and the anchor pin

(2).

Pushing the valve plate against the anchor pin, lift it to remove.
Check the valve plate for foreign particles.

Clean the valve plate and dry with compressed air.

Check the valve plate for scratches, wear and erosion. (Run a
finger nail across the valve plate surface. If worn, it will be felt.)
If worn or scored, replace it.

NOTE
After checking, coat them with hydrostatic transmission vil.

{1} Valve Plates {2) Anchor Pin

ok wn

+ 0 &

W1030262
Thrust Plate and Swashplate
1. Check the thrust plate (1) for scratches and excessive wear.
2. If womn or scored, replace it.
3. Check the bearing surface (2) of trunnion shaft {swashplate) for
scratches and excessive wear.
4. If worn or scored, replace it.

(1} Thrust Flate

(2) Beanng Surface
W1030563

Trunnion Shaft Cover

1. Check the bearing (2) for scratches and excessive wear.
2. Ifwom or scored, replace it.

3. Check the oil seal (3) and the O-rings (1) for damage.

|

NOTE

After checking, coat the bearings with hydrostatic

transmission oil, and the oil seal lip and the O-rings (1) with

grease.
{1} O-ring
(2) Bearing

{3) Cil Seal

wW1030731
Qil Seals and Bearings for Shaft

1. Remove the internal snap ring and check the oil seals {1) for
damage.

Check the bearings (2) for wear.

If the bearings are worn, replace it.

NOTE
After checking, coat the bearing with hydrostatic
transmission oil and the oil seal lip with grease.

{1} Qil Seal

+ B wN

{2} Needle Bearing
W1030904
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Check and High Pressure Relief Valve
1. Check the valve plug (1) and valve (3) for scratches and damage.
2. Check the valve seat in the port block for damage.
3. Check the spring (2) for breakage and wear.
4_ If anything unusual, replace the check and high pressure relief
valve assembly.
117 to 147 N'm
Tightening torque Walve plug 12.0to 15.0 kgfm

86.7 to 108 Ioft
{1} Valve Plug (3} Valve
(2) Spring

W1031071

Neutral Valve

1.

Check the holes of the valve body (3) and the neutral valve (2) for
clogging.

2. If clogged, open hole with compressed air.

w

N Bl

Check the O-rings (1), {5) and the backup ring (4) for scratches
and damage.

Check the springs for breakage and wear.

If the valve surface is scored, replace it.

if anything unusual, replace it.

NOTE

When reassembling, replace the O-rings and the backup
rings.

5910 88 N-m
Tightening torque Cap screw 6.0 to 7.0 kgf-m
44 to 50 tbf it
(1) Q-ring {4) Backup Ring
{2) Neutral Valve (5) O-ring
{3) Valve Body
wW1031289
Charge Relief Valve
1. Check the spring (2) for breakage and wear.
2. Ifit unusual, replace it.
{1) Valve Piug {3) Valve Poppet
{2) Spring
W1031570
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{3) Transmission Case

Checking Bearing

1. Hold the inner race, and push and pull the outer race in all
directions to check for wear and roughness,

2. Apply transmission fiuid to the bearing, and hold the inner race.
Then, turn the outer race to check rotation.

3. Ifthere is any defect, replace it.

W1029863

Clearance between Shift Fork and Shift Gear Groove

1. Insert the fork into the shift gear groove and measure the
clearance with a feeler gauge.

2. If the clearance exceeds the allowable limit, replace it.

ITBAAAD3POS4A

. 0.10t0 0.35 mm
Clearance betweenshift | Factory spec. 0.0040 to 0.013 in.
fork and shift gear o3
_ .5 mm
roove
9 Allowabie limit 0.02 in.
W1030038

Clearance between Gear and Shaft

1. Measure the gear |.D. with a cylinder gauge, and then shaft O.D.
with an outside micrometer,

2. Measure the O.D. of two needies in the needle bearing with an
outside micrometer.

3. Clearance is the difference between the gear |.D. and the sum of
shaft 0.D. and two needies O.D..

4. If the clearance exceeds the aliowable limit, replace it.

Factory spec. 0.0070 ta 0.046 mm

Clearance between 13T 0.00028 to 0.0026 in.
gear and 2nd gear o 0.10 mm
Allowable fimit 0.0039 in.

21.887 to 22,000 mm
Znd shaft O.D. Factory spec. 0.86563 1o 086614 in.

30.007 to 30.021 mm
13T gear 1.D. Factory spec. 1.1814 to 11819 in.
Needle C.D, Factory spec. 3.994 10 4.000 mm

0.1573 to 0.1574 in.

W1030172
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(4) Differential Gear

3GFABABIP(96A

AGFABAB3POATA

Clearance between Differential Case (Spiral Bevel Gear) and

Differentiai Side Gear

1.

Measure the differential side gear boss O.D. with an out side
micrometer.

2. Measure the differential case L.D. and the spiral bevel gear LD.

with an inside micrometer, and calculate the clearance.

3. If the clearance exceeds the allowable limit, replace faulty parts.

Clearance hetween Factory spec 0.025 to 0.066 mm
differential case (spiral S 0.00089 to 0.0025 in,
bevel gear) and o 0.20 mm
differential side gear Allowable fimit 0.012in,

. . 32.000 to 32.025 mm
Differential case [.0. Factory spec. 1.2599 to 1.2608 in.

. 32.000to 32.025 mm
Spiral bevel gear 1.D. Factory spec. 1 2599 to 1.2608 in.
Differential side gear Factory sbec 31.859 to 31.875 mm
0.D. 7Y SpeC. 1.2583 t0 1.2588 in,

W1030494

Clearance between Differential Pinion Shaft and Differential

Pinion

1

Measure the differential pinion shaft O.D. with an outside
micrometer.

2. Measure the differential pinion |.D. with an inside micrometer,
and calculate the clearance.
3. Hthe clearance exceeds the allowable limit, replace faulty parts.
Factory spec 0.018 to 0.045 mm
Clearance between Ty spec. 0.00063 to 0.0017 in.
differential pinion shaft
and differential pinion Allowabte limit 0.30 mm
0.012 in.

) o 16.000 to 16.018 mm
Differential pinion 1.D. Faciory spec. 0.62993 1o 0.63062 in.
Differantial pinion shaft Factory spec 15.973 t0 15.884 mm
0.D. ¥ Spec. 0.62886 to 0.62929 in.

W1030667

Backlash between Differential Pinion and Differential Side Gear

1.

Secure the differential case with a vise.

2. Setthe 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. Hoid the differential pinion and move the differential side gear to
measure the backlash.
5. Ifthe backlash exceeds the allowabile limit, adjust with differential
side gear shims.
0.1t 0.3 mm
Backlash between Factory spec. 0.004 to 0.01 in.
differential pinion and 04
differential side gear Allowabie lirmit O:DQH"I[:‘,! |
H NGTE

* Thickness of shims : 0.8 mm (0.315 in.}, 1.0 mm {0.0394 in ),

1.2 mm (0.0472 in.)
W1030852

3-541
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TRANSMISSION

Backlash between Spiral Bevel Pinion and Spiral Bevel Gear

1.

2.

Set the dial indicater (lever type} with its finger on the end of spiral
bevel pinian {4).

Move the spiral bevel pinion back and forth to each end and
measure the side clearance.

i the side clearance exceeds the factory specifications, adjust
with the shims (3} at front end of spiral bevel pinion.

Set the dial indicator {lever type} with its finger on the tooth
surface of bevel gear.

Measure the backlash by fixing the spiral bevel pinion (4) and
moving bevel gear (2} by hand.

If the backlash exceeds the factory specifications, adjust with the
shims (1), (5} at bearing holder (6) and differential case.

Adjust the backlash properly by repeating the above procedures.

Side clearance of spiral
bevel pinion

Less than Q.15 mm

Factory spec. 0.0059 in.

01t0 0.3 mm
Backlash between spiral | Factory spec. 0.004 10 0.01 in.

bevel pinion and spiral

bevel gear . 0.4 mm
Allawable limit 0.02in.

{Reference)
= Thickness of shims (1), () Thickness of shims (3).

0.2 mm (0.008 in.) 0.2 mm {0.008 in.}
0.5 mm (0.020 in.} 1.0 mm {0.039 in.}
wW1i031046

il

3

{n

{1} Shim

{2} Bevet Gear

(3) Shim

(4) {4) Spiral Bevel Pinion
(5) Shim

(8) Bearing Holder

(5 {6) W1031434

“3TBAAAD3P100A @
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B3200, WSM REAR AXLE

1. STRUCTURE
.
' /|

L

\;\‘\ | i

T

-T_ﬁ“‘\'\
ITBAAALAPOOTA
{1} Differential Gear Shafl {3) Ball Bearing {5) Rear Axle (7) Spiral Bevel Gear
{2) 577 Spur Gear {4} Rear Axle Case {6} Differential Gear

The rear axles are the semificating type with ball bearings (3) between the rear axle (5) and the rear axle case {4),
which supports the rear wheel load as well as transmitting power to the rear wheels,

The differential gears (6) automatically conirols the revolution of right and left wheels when the rear wheels
encounter unequal road resistance during turning.

4-Mi1
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B3200, WSM REAR AXLE
. Reference
Symptom Probable Cause Solution
Page
Excessive or Improper backlash between differential gear Replace -
Unusual Noise at All | shaft and final reduction gear
Time Bearing worn Replace -
Insufficient or improper type of transmission fluid | Replenish or change G-9
used
Noise while Turning | Brake shaftand 57T gear and internal gear worn | Replace 4-58
or damaged
W1014322

4-51



83200, WSM REAR AXLE

2. TIGHTENING TORQUES

Tightening torques of screws, bolts and nuis on the table below are especially specified.
(For general use screws, bolts and nuts ;. See page G-11.)

tem N-m kgf-m Ibf-ft
Rear wheel mounting nut 145 to 150 14.81015.3 107 to 111
Front loader valve pipe joint bolt 48 to 56 491057 36 10 41
3~point hitch delivery pipe 1 joint bolt 48 10 56 491t05.7 36 to 41
3-point hitch delivery pipe joint boit 50 to 80 51t06.1 37 to 44
gi-g:)int hitch delivery pipe 2 joint bolt (Front loader valve 4810 56 481057 36 10 41
;ic;gll;::;:h delivery pipe 2 joint bolt (Mydraulic cylinder 50 1o 60 5110 6.1 37 to 44
Rear axle case mounting screw 4010 44 40t04.5 2910 32
Sub frame mounting screw {M10) for aluminum 40 to 44 40t04.5 28 to 32
Sub frame mounting screw 48 to 55 491057 36 10 41
Sub frame mounting bolt (M12) and nut 7810 90 791092 58 to 66
W1013038

4.52
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3. DISASSEMBLING AND SERVICING

[1] DISASSEMBLING AND ASSEMBLING
(1) Separating Rear Axle Case

Draining Transmission Fluid

1. Place an cil pan underneath the transmission case, and remove
the drain plugs (1).

2. Drain the fransmission fluid.

3. Reinstall the drain plug.

{When refilling)

+ Fill new oil from filling port after removing the filling piug (2) up to
the upper notch on the dipstick (3).

» After running the engine for few minutes, stop it and check the oil
level again, if iow, add oil prescribed ievel,

M IMPORTANT

+ Use only multi-grade transmission oil. Use of other oils may
damage the transmission or hydraulic system. Refer to
“LUBRICANTS, FUEL AND COOQOLANT" (See page G-9),

* Never work the tractor immediately after changing the
transmission oil. Keeping the engine at medium speed for a
few minutes to prevent damage to the transmission.

* Do not mix different brands oil together.

145¢
Transmission fluid capacity 3.83 U.8B.gals
3.19imp.gals
{1) Drain Plug A : Proper Oif Lavel
{2) Filling Plug
{3} Dipstick

W1011008

4-83
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REAR AXLE

Battery Cord

1. Open the bonnet and remove the front grille.

2. Disconnect the battery negative cord (1).

B NOTE

« When disconnecting the battery cords, disconnect the
grounding cord first. When connecting, the positive cord
first.

{1} Battery Negative Cord

W1011204

Rear Wheel and Fender

1. Place the disassembling stand under the transmission case.

2. Remove the rear wheel (6}.

3. Remove the loader lever (2) and seat under cover (3).

4. Remove the tail lamp (1}, lever grips, lever guide {4} and fender
(5).

R heel b 145 to 150 N-m
Tightening torque ar?:rs\;'e:re mounting nut 14.8 to 15.3 kgf-m
1067 to 111 Ibfft
{1} Tail Larnp {4} Lever Guide
{2) Loader Lever {5) Fender
{3} Seat Under Cover {6) Rear Wheel

w1012021

4.84
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Rear Axle Case

1. Remove the brake rod (8).

2. Remaove the front loader valve pipes (6}, 3-point hitch delivery
pipe 2 (1) and return hose (7).

3. Remove the sub frame (5}).

4. Remove the pipe clamps and disconnect the 3-point hitch
delivery pipe 1 (4).

5. Remove the loader valve assembly (3).

6. Remove the differential lock rod (2}.

7. Remove the rear axle case (9).

{(When reassembling)

« Do not damage the O-rings of front loader valve pipes and
delivery pipes,

= Apply kquid gasket (Three Bond 1206D or equivalent) to joint
face of the rear axle case and differential gear case after
eliminating the water and oil.

. 48 to 56 N-m

Front loader valve pipe 491057 kgfm
joint bolt 36 t0 41 Ibf-t
o . . 48 to 56 N-m

3—.p9|nt hitch delivery pipe 4910 5.7 kgfm
Tjeint bait 36 to 41 bt

3-point hitch delivery pipe 201t;%01N|:;f_m
joint bolt 37 to 44 Ibfft
3-point hitch delivery pipe 48 to 56 N-m

2 joint bolt {Front loader 4.910 5.7 kgfm
valve side) 36 to M Ibf-ft
3-point hitch delivery pipe 50 to GO N'm

Tightening torque 2 joint bolt {Hydraulic 5.1to 6.1 kgf-m
cylinder case side) 37 to 44 Ibfft

Rear axle case mounting ioot:)?SNl;;nf_m
screw 29 to 32 Iof-ft

Sub frame mounting screw 3%t;304441 SNI;;}-m

{M10) for aluminum . .

29to 32 bfft
48 t0 55 N'm

Sub frame mounting screw | 4.9t 5.7 kgf:m
36 ta 41 [bf-ft

Sub frame mounting bolt ;%t;g;} 2N‘;F;m
(M12) and nut 58 to 66 b ft

{1} 3-Pgint Hiich Dekivery Pipe 2 {6} Front Loader Valve Pipe

(2) Differential LLock Rod
{3) Loader Valve Assembiy

{7} Return Hose
{8) Brake Rod

{4) 3-Point Hitch Delivery Pipe 1
{5) Sub Frame

{9) Rear Axle Case

W1011334
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REAR AXLE

(2) Disassembling Rear Axle Case

ITBAAAK4POO3B

ITBAAAGSPO0SE

STBAAAGAPQ04A

ITBAAACAPOOSA

3TBAAAGAPO0GA {7

Differential Lock Shift Fork, Differential Lock Clutch (Right Side

Only)

1. Remove the spring (1),

2. Draw out the differential tock shift fork (2) and differential fock
clutch (3).

{1) Spring
{2) Differential Lock Shift Fork

{3} Differentiai Lock Clutch

wW1013833

Rear Axle Shaft

1. Remove the fork rod (1).

2. Remove the ball bearing (4) with a puller.
3. Remove the gear (3).

4. Remnove the brake shaft assembly (2).

5. Tap out the rear shaft (5) with a rubber hammer t¢ the outside.
{When reassembling)

+ Tap in the bearing to the rear axie case.

(1) Fork Red {5) Rear Axle Shaft
{2) Brake Shaft Assembly {8 Oil Seal
{3y 7Y Gear {7} Ball Bearing

{4) Bali Bearing

W1015288

4-36



B3200, WSM REAR AXLE

[2] SERVICING

Checking Ball Bearing

1. Hold the inner race, and push and pull the outer race in all
directions to check for wear and roughness.

2. Apply transmission fluid to the bearing, and hald the inner race.
Then, turn the outer race to check rotation.

3. If there is any defect, replace it.

W1014340

4-57
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B3260, WSM BRAKES

1. LINKAGE

(1) @) (3) 5 (©

3TBAAAFSPOOTA
{1) Rear Axle Case {3) Brake Rod {5} Brake Pedal {6) Parking Brake Lever
{2) Brake Cam Lever {4) Turnbuckle

Independent mechanical wet disc brakes are used for the right and left traveling brakes. They are operated by the
brake pedals through the mechanical linkages and provide stable braking and require little adjustment.

The parking brake is a mechanical type which is designed to actuate the traveling brakes through the linkages.
Pulling the parking brake lever (6) results in the same state as the obtained when the brake pedals are depressed.

5-M1



B3200, WsM BRAKES

2. OPERATION

3 {7 7 2 @

J

H
[

[ - 8)

&

1
id '\ —\
STBAMALSROOIA 12 () &) @ (5) @ ®
{1) Cam Plate {4) Rear Axle Case {6} Brake Shaft (7) Brake Cam
{2) Friction Plate {5} Steel Ball {Differential Gear Shaft} {8) Brake Cam Lever

{3) Brake Disc

The brake body is incorporated in the rear axle case (4) filled with transmission oil and is designed to brake when
the brake disc (3} splinted with the differential gear shaft (8) is pressed against the cam plate (1) by means of the cam
mechanism incorporating steel balls (5).

For greater braking force, ftwo brake discs are provided at the right and left sides respectively, and the friction plate
{2} fixed to the rear axle case is arranged between the brake discs.

H During Braking

When the brake pedal is pressed, the linage causes the brake cam lever (8) and brake cam (7) to turn into the
direction of arrow shown in the above figure.

Therefore, the cam plate (1) also moves the direction of arrow. At this time, since the cam plate (1) rides on the
steel balls (5) set in the grooves of the rear axle case to press the brake disc (3}, the differential gear shaft {6) is braked
by the frictional force generated by the cam plate (1) and brake disc (3).

5-M2
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B3200, WSM

BRAKES
1. TROUBLESHOOTING
Symptom Probable Cause Solution Reference |
Page
Uneven Braking Brake pedal free travel unevenly adjusted Adjust 5-84
Force Brake disc worn Replace -89
Cam plate warped Replace 5-59
Brake Drags Brake pedal free travel too small Adjust 5-84
Ball holes of cam plate for uneven wear Replace 5-59
Brake pedal return spring weaken or broken Replace 5-88
Brake cam rusted Repair 5-39
Poor Braking Force Brake pedal free travel excessive Adjust 5-54
Brake disc worn Replace 5-89
Cam plate warped Repiace 5-59
Brake cam or lever damaged Replace 5-89
Transmission fiuid improper Change G-9
W1014322
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BRAKES

2. SERVICING SPECIFICATIONS

6-82

ltem Factory Specification Allowable Limit
Brake Pedal Free Travel 30t0 40 mm —
1.2t01.5i0n.
Pedal Shaft 1o Center Frame Clearance 0 to 0.165 mm 1.0 mm
0to 0.00649 in, 0.039 in.
Pedal Shaft 24 916 to 25.030 mm -
(0.0} 0.98005 to 0.98543 in.
Bush 25.030 to 25.081 mm -
{1.D.) 0.98544 10 0.98744 in.
Cam Plate and Bearing Holder Flathess - 0.30 mm
0.012 in.
Cam Plate and Ball Height 22.89 to 22.99 mm 22.40 mm
(.9012 to 0.8051 in. 0.8819in.
Brake Disc Thickness 3.30 to 3.50 mm 30mm
0.130 40 G.137in. 0.12in.
Friction Plate Thickness 1.92 to 2.08 mm 1.52 mm
0.0756 to 0.0818 in. 0.0598 in.
W1013874
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BRAKES
3. TIGHTENING TORQUES
Tightening torques of screws, bolts and nuts on the table below are especially specified.
(For general use screws, holts and nuts ; See page G-11.)
ltem N-m kgf-m Ibf-ft
Rear wheel mounting nut 145to0 150 14810 15.3 107 to 111
Front loader valve pipe joint boit 48 t0 56 451057 36 to 41
3-point hitch delivery pipe 1 joint bolt 48 to 56 49t0 5.7 36 to 41
3-point hitch delivery pipe joint bolt 50to 60 51t06.1 37t0 44
gi-(;)g)int hitch delivery pipe 2 joint bolt (Front loader valve 48 to 56 49057 36 to 41
;L:Sr;tiéwtiat;:h delivery pipe 2 joint bolt (Hydraulic cylinder 50 to 60 51106.1 37 to 44
Rear axle case mounting screw 401to 44 40to 4.5 2910 32
Sub frame mounting screw (M10) for aluminum 40to 44 40t04.5 2910 32
Sub frame mounting screw 48to 55 49t05.7 36 to 41
Sub frame mounting bolt {M12) and nut 781090 7891092 58 to 66
W1013038

5-83



83200, WSM

BRAKES

4. CHECKING, DISASSEMBLING AND SERVICING
[11 CHECKING AND ADJUSTING

3) @

ITBAAADSPOD3A

(1)

Adjusting Brake Pedal Free Travel

A\ caution

4.
5. Keep the free fravel in the right and left brake pedals equal.

Stop the engine and chock the wheels before checking
brake pedal.
The difference between the right and left pedal free travel
must be less than 5 mm (0.2 in.).
. Release the parking brake.
Siightly depress the brake pedals and measure free travel at top
of pedal stroke.
. 1fthe measurement is not within the factory specifications, loosen
the lock nut and turn the tumbuckle to adjust the brake rod length.
Retighten the lock nut securely.

Brake pedal free travel

G Factory spec. 30 fo 40 mm

1.2t01.5in.

B NOTE

After checking brake pedal free travel, be sure to engage the
parking brake lever fully and check to see that the brake
pedals are securely lockad.

(1) Brake Pedal {3) Lock Nut
(2) Turnbuckle L : Free Travel

W1011243
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[2] DISASSEMBLING AND ASSEMBLING
(1) Brake Pedal

dl
(11)
3TBAAAKSPOO3A
{1) External Snap Ring {5} Fin (8} Brake Pedal Shaft {t1) Brake Rod
{2} Return Spring {6) Return Spring 9} Cotter Pin (12) Parking Brake Lever
{3) Brake Pedal, R.H, {7) Clutch Pedal {10) Pin {13) Cilutch Pedal Rod

{4) Brake Pedal, LH.

1. Remove the cotter pins (9) of brake rods (11) and pull out the brake rods (11).
2. Remove the return spring (2), (6).
3. Remove the external snap ring (1} at the end of the brake pedal shaft (8).
4. Remove the pin {3) of the brake pedal, L.H. (4).
5. Remove the clutch pedal rod (13).

6. Pull the right and left brake pedals from the brake pedal shaft (8).

7. Tap out the brake pedal shaft {8) to the left, and remove it with the clutch pedal (7).
{When reassembling)

» Apply grease to the brake pedal shaft.

5-35
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(2) Separating Rear Axle Case

Draining Transmission Fluid

1. Place an oil pan ungderneath the transmission case, and remove
the drain plugs (1).

2. Drain the transmission fluid.
3. Reinstall the drain plug.
{(When refilling)

« Fill new il from filling port after removing the fiflling plug (2) up to
the upper notch on the dipstick (3).

« After running the engine for few minutes, stop it and check the il
level again, if low, add oil prescribed level.

B IMPORTANT

+ Use only multi-grade transmission oil. Use of other cils may
damage the transmission or hydraulic system. Refer to
“LUBRICANTS, FUEL AND COOLANT"” {See page G-9).

» Never work the tractor immediately after changing the
transmission cil. Keeping the engine at medium speed for a
few minutes to prevent damage to the transmission.

* Do not mix different brands oil together.

\._ 14.5 L
Sid e Transmission fluid capacity 3.83U.5 gals
3TBAAALOPOOSE ' 3.19 Imp.gals
{1} Drain Plug A 1 Proper Oil Leved
{2y Filling Piug
{3) Dipstick
W1011695
FOA _’f f
ATBAAALOPQOIC
II| AT N B ;
3TBAAALOPO10B £4 : /
\ Battery Cord

1. Open the bonnet and remove the front grille.

2. Disconnect the battery negative cord (1).

H NOTE

» When disconnecting the battery cords, disconnect the
greunding cord first. When connecting, the positive cord
first.

{1} Battery Negative Corg

W1011204
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Rear Wheel and Fender
Place the disassembling stand under the transmission case.

1.

2. Remove the rear wheel (6).
3.
4

Remove the ioader lever (2) and seat under cover (3).

(5).

. Remove the tail lamp (1), lever grips, lever guide (4) and fender

Tightening torque

and screw

Rear wheel mounting nut 14510 150 Nm

14.8 to 15.3 kgtm
107 1o 111 ibi-ft

{1} Tail Lamp
{2} Loader Lever
{3) Seat Under Cover

5-87

{4) Lever Guide
{5) Fender
{8) Rear Wheei

W1011872
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Rear Axle Case

1.
2.

o w

~ oo

a—

Remove the brake rod (8).
Remove the front loader valve pipes (8), 3-point hitch delivery

pipe 2 (1) and return hose (7).

Remove the sub frame (5).
Remove the pipe clamps and disconnect the 3-point hitch

delivery pipe 1 (4).

Remove the loader valve assembly (3).
Remove the differential lock rod (2).

. Remove the rear axle case (9).

When reassembling)

BRAKES

+ Do not damage the O-rings of front loader valve pipes and

delivery pipes.

* Apply liquid gasket (Three Bond 1206D or equivalent) to joint
face of the rear axle case and differential gear case after
eliminating the water and oil.

Front loader valve pipe 481086 N'm
isint boit Pl 4910 5.7 kgfm
s 36 to 41 ibf-ft
. , . 48 to 56 N-m
?-.p?'?b'zltf h delivery pipe 4910 5.7 kgf-m
o 36 to 41 lofHt
3-point hitch delivery pipe 50 10 60 N'm
oint bolt 511t06.1 kgi'm
! 37 t0 44 Ibf ft
3-point hitch dedivery pipe 48 to 56 N-m
2 joint bolt (Front loader 4.910 5.7 kgf-m
valve side) 36 to 41 |bf-ft
3-point hitch delivery pipe 50 to 6 N-m
Tightening torque 2 joint holt (Hydraulic 5.110 6.1 kgf-m
cylinder case side) 37 to 44 Ibfit
Rear axle case mounting | <0 (044 N'm
screw 4.0 10 4.5 kgfm
29 1o 32 Ibf-ft
Sub frame mounting screw | 201044 N'm
{M10) for aluminum 4.0104.5kgtm
29 to 32 |bf-ft
48 1o 55 N'-m
Sub frame mounting screw | 4,910 5.7 kgf-m
36 to 41 Ibf-ft
Sub frame meunting bolt 781080 N-m
(M12) and nut 7.9t0 9.2 kgf-m
58 to 66 {bi-ft

{1} 3-Paint Hitch Delivery Pipe 2
(2) Differential Lock Rod

{3} lL.oader Vaive Assembly

{4} 3-Point Hitch Delivery Pipe 1
{5) Sub Frame

{6) Front Loader Valve Pipe
{7} Return Hose

{8} Brake Rod

{2} Rear Axle Case

w1012138
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BRAKES

(3) Disassembling Rear Axle Case

(M
2
(3)

(4)
(5)
®

)

ITBAAADSPOOBA'

AGFABABSPO10A

Differential Lock Shift Fork, Differential Lock Clutch (Right Side

Only), S7T Gear and Rear Axle

1. Remave the spring (1).

2. Draw out the differential lock shift fork {2) and differential lock
clutch (3).

3. Remove the external snap ring (6} and remove the bearing (5).

4. Draw out the 57T gear (4) from the rear axle (7).

5. Tap out the rear axie (7) to the outside of the rear axie case.

(1) Spring {5) Bearing
{2) Differential Lock Shift Fork {6) External Snap Ring
(3) Differential Lock Clutch (7) Rear Axle

(4) 57T Gear

W1014349

Brake Assembly

1. Remove the internal snap ring (1).

2. Remove the brake shaft (2) with brake discs.

{When reassembling}

= When installing the internal snap ring (1) to rear axle case {3) as
shown in the figure.

» When installing the bearing holder (4) to the rear axle case (3),
do not forget to install the straight pin (5).

{1) Internat Snap Ring {4} Bearing Holder

{2} Brake Shaft (5) Straight Pin
{3} Rear Axle Case

wW1012658

Brake Discs and Friction Plate

1. Remove the external snap ring {1}, and remove the brake discs
and friction plate.

2. Remove the cam plate and balls.

3. Remove the external snap ring and pull out the brake cam lever.

(When reassembling)

« Install the brake discs with their holes (2) deviation at less than 1/
3 of the total hole area.

(1) External Snap Ring {2) Hole
W1013079
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[3] SERVICING

Clearance between Brake Pedal Shaft and Center Frame Bush

1. Measure the brake pedat shaft O.D. with an outside micrometer.

2. Measure the bush {3) .D. with a cylinder gauge.
3. If the clearance exceeds the allowable limit, replace it.

Clearance between
brake pedal shaft and
center frame bush

Factory Spec Do 0.165 mm

Y Spec. 0 to 0.00648 in.
- 1.0 mm

Allowable limit 0.038 in.

Brake pedal shaft Q.D.

Factory spec.

24.916 to 25.030 mm

{3)\ 2y )
AN
a )
( @) |) ||
} ]
[
ATBAAADSPOOSA
Y
- lQ\LI\I

I|'I II!"‘[\I:I |III ll"_'_:{,./ ]
! 0 F
f | AN A f\

A
RN |
! i ] i
STBAAAKSPOOTA ok '
/:9".)i
7_// H
_d———;\ P et /'___',./

IGFABABS5PO12A

0.88095 t0 0.98543 in.

25.030 to 25.081 mm
0.98544 1o 0.98744 in.

Center frame bush 1.D. Factory spec.

{1} Brake Padal Shaft
{2} Center Frame
{3) Bush

{A) Bush LD,
(B} Brake Pedal Shaft O.D.

W1013384
Brake Cam Lever Movement
1. Move the brake cam lever by hand to check the movement.

2. Ifthe movement is heavy, refine the brake cam with emery paper.
W1013621

Cam Plate Flatness and Bearing Holder Wear

1. Place a straightedge of 150 mm (5.91 in.) or more in length on
the contacting surface of the cam plate and the bearing holder.

2. Inspect the friction surface of the cam plate and the bearing
holder with the straightedge, and determine if a 0.30 mm (0.012
in.) feeler gauge will fit on the part of wear.

3. H it will fit, resurface.

W1013714
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BRAKES

Height of Cam Plate and Ball

1. Measure the dimensions of the cam plate with the ball installed.
2. If the measurement is less than the ailowable limit, replace the
cam plate and balls.

3. Inspect the ball holes of cam plate for uneven wear.
4. If the uneven wear is found, replace it.
Factory spec 22.89t0 22.98 mm
Height of cam plate and ’ 0.8012 to 0.9051 in.
ball N 22.40 mm
Aliowable fimit 0.8810in.

3GFABABSPO14A

W1013814

Brake Disc and Friction Plate Wear

1. Measure the brake dis¢ thickness and the friction plate thickness
with an outside micrometer,

2. If the thickness is less than the allowable fimit, replace it.

3.301t0 3.50 mm

Factory spec. 0.130 to 0.137 in.

Brake disc thickness

3.0 mm

Allowable limit 012in.

1.82 10 2.08 mm
0.0758 to 0.0818 in.

1.52 mm

Factory spec.
Friction plate thickness

Aliowable limit

0.0598 in.

W1014068
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B3200, WSM FRONT AXLE

1. STRUCTURE

(6) 7 8 ® (10) (1) g 13 (14)

{5)

@ =S

2) I

k ~ . (20)

(1) \ (18

(22) ™
i 17
,-“\‘_./
3TBAAAKGPO13A
{1) Axle {7) Differential Yoke Shaft, LH {13) Front Axle Bracket, Front (18) Spiral Bevel Pinion Shaft
{2} Axle Fiange (8} Front Axde Case {14) Differential Yoke Shaft, RH {19} Differential Side Gear
{3) Bevel Gear {9) Differential Gear Assembly {15) Front Axle Bracket, Rear {20} Bevel Gear Shatt
{4) Bevel Gear {10) Differential Pinion Gear {18} Coupling {21} Bevel Gear
{5) Bevel Gear Case {11) Spiral Bevel Gear {17} Propeller Shaft {22) Bevel Gear Case
{6} Bevel Gear {12} Callar

The front axie of the 4WD is constructed as shown above. Power is transmitted from the transmission case through
the propelier shaft {17) to the spiral bavel pinion shatft (18), then 1o the spiral bevel gear {11) and to the differential side
gear {19),

The power through the differential side gear is transmitted to the differential yoke shaft (7). (14), and to the bevel
gear shaft (20) through the bevel gears (4), (6) in the bevel gear case (5).

The revolution is greatly reduced by the bevel gears (21), (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.

6-M1
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B3200, WSM

FRONT AXLE
1. TROUBLESHOOTING
Symptom Preobable Cause Solution s:fgeerence
Front Wheels Tire pressure uneven Adjust G-49
t\:;:'der toRightor o nroper toe-in adjustment Adjust 6-S4
Clearance between front axle case boss and Replace 6-8156
front axle bracket bushing {front, rear) excessive
Front axle rocking force too small Adjust 6-84
Tie-rod end loose Tighten -
Air sucked in power steering circuit Bleed -
Front Wheels Cam Front wheel driving gears in front axle gear case | Replace 6-58
Not Be Driven broken
Universal joint broken Replace 3-516
Front wheel drive gears in transmission broken Replace 3-832
Front differential gear broken Replace 6-511
Coupling displaced Reassembling -
Noise Gear backlash excessive Adjust or replace 6-812
Oil insufficient Replenish 6-S5
Bearings darmaged or broken Replace —
Gears damaged or broken Replace -
Spiral bevel pinion shaft turning force improper | Adjust 6-S14
W1014322
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FRONT AXLE
Item Factory Specification Allowable Limit
Front Wheet Alignment Toe-in 0 to 20 mm -
0to 0.78in.
Front Axle Rocking Force 50.0 to 100 N -
510 to 161 kgf
11.3 to 22.4 [bf
Differential Case to Deferential Pinion Clearance 0.032 to 0.068 mm 0.2 mm
0.0013 to 0.0026 in. 0.008 in.
Differential Case 15.000 to 15.018 mm -
(1.D.) 0.58056 to 0.59125 in.
Differential Case 14.950 to 14.968 mm -
(0.D.) 0.58859 to 0.58929 in.
Spiral Bevel Pinion Shaft Turning Torgue 0.80to 1.0 N'm -
0.08210 0.10 kgf-m
0.59 to 0.73 ibf-ft
Spiral Bevel Pinion Shaft to Spiral Bevel Backlash 0.1t0 0.3 mm -
Gear 0.004 t0 0.01 in.
10T Bevel Gear to 16T Bevel Gear Backlash 0.1t0 0.3 mm -
0.004 t0 0.01 in.
Front Axle Case Boss to Bracket Bushing | Clearance 0.1251t0 0.280 mm 0.45 mm
(Front) 0.00493 t0 0.0110 in. 0.018in.
Front Axle Case 49,950 to 49.975 mm -
Boss 1.9666 10 1.9675 in.
(0.D.)
Bracket Bushing 50.10 to 50.23 mm -
(1.D)) 1.973t0 1.977 in.
Front Axle Case Boss to Bracket Bushing | Clearance 0.0900 to 0.250 mm (.45 mm
(Rear) 0.00355 to 0.00984 in. 0.018in.
Front Axle Case 64.940 to 64.970 mm —
Boss 2.5567 to 2.5578 in.
{O.D)
Bracket Bushing 65.06 to 65.19 mm -
{1.D.} 2.562 to 2.566 in.
W1013874
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FRONT AXLE
3. TIGHTENING TORQUES
Tightening torques of screws, bolts and nuts on the table below are especially specified.
{For general use screws, bolts and nuts : See page G-11.}
item N‘m kgf-m bf-ft
Front wheel mounting nut 7910 92 8.1tc 8.1 59 to 67
Drag link slotted nut 1810 35 1910 3.5 14 t0 25
Front axle bracket mounting screw 124 to 147 12610 15.0 91 to 108
Tie-rod slotted nut 18 t0 35 1.9t0 3.5 14 tp 25
Bevel gear case mounting screw 7810 80 791092 58 to 66
Kni:ckle arm mounting screw 103 to 117 10.510 12.0 76.0to 86.7
Axle flange mounting screw 48 to 55 49t057 36 to 41
Differential case cover mounting screw 30to 34 301035 221025
wW1012736
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FRONT AXLE

4. CHECKING ISASSEMBLING AND SERVICING
[1] CHECKING AND ADJUSTING

| (A}
1

Measuring Toe-in

{C)
. N
[ {(B) ‘
STMABABOPD4ZA
N 2T s
¢ - a'd
Raa . c \/(‘:
9 V) t i
‘} : e |
2
> ©
%.

1.
2.
3.

N

5

Park the tractor on the flat place.

Inflate the tires to the specified pressure.

Turn steering wheel so front wheels are in the straight ahead
position,

Lower the implement, lock the parking brake and stop the engine.
Measure distance between tire beads at front of tire, hub height.
Measure distance between tire beads at rear of tire, hub height.
Front distance should be 0 to 20 mm (0 to 0.78 in.) less than rear
distance.

If the measurement is not within the factory specifications, correct
the length {D) of tie rod and correct toe-in to be suitable for factory
spec,

(Reference)

Length {D) : 581.5 to 584.5 mm (22.90 to 23.01 in.)

3TBAAACEPO02A

Toe-in (B - A)

0 to 20 mm

Factory spec. 010 0.78In.

{A) Wheel to Wheel Distance at Front {C} Front

{B) Whee! to Wheel Distance at Rear

{D} Length of Tie Rod
W1011400

Front Axle Rocking Force

1

Jack up the front side of tractor.

2. Set a spring balance to the front axle fiange.

3. Measure the front axle rocking force.

H NOTE

* Whaen adjusting the locking force, apply liquid gasket (Three
Bond 1206D or equivalent) to the thread part of an adjusting
screw.

4. If the measurement is not within the factory specifications, adjust
with the adjusting screw (1).

5. Tighten the lock nut {2) firmly.

50.0 to 100 N
5.10 10 10.1 kgf
11.3 10 22.4 \of

Front axle rocking force Factory spec.

(1) Adjusting Screw

{2) Lock Nut
Wig11713
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[2] DISASSEMBLING AND ASSEMBLING
(1) Separating Front Axle

Draining Front Axle Case Qil

1. Place the oil pans underneath the front axle case.
2. Remove the both right and left hand side drain plugs {1) and
filling plug (2) to drain the oil.
3. After draining, reinstall the drain ptugs {1).
(When refilling)
= Fill with new oil up to the upper notch on the dipstick.
+ After ten minutes, check the oil ievel again, add oil to prescribed
@) tevel.
ST M IMPORTANT
== + Use KUBOTA SUPER UDT #uid or SAE 80, 90 gear oil.
Refer to “LUBRICNATS, FLIEL. AND COOLANT”. (See page

Wi

N
3TBAAALOPO30A:

G-9.)
451,
Front axle case oil Capacity 4 8U.8.gts.
4.0 Imp.qts.
{1} Drain Plug A : Qil{evel is acceptable within this
(2) Fiiling Plug with Dipstick range.

W1011967
Propeller Shaft Cover and Coupling
1. Loosen the clamp and slide the propelier shaft cover (1) to the
rear.
2. Tap out the spring pin (2) and then slide the coupling (3} to the
rear.
{When reassembling)
» Apply grease to the splines of the propeller shaft and coupling.

(1) Propelier Shaft Cover (3) Coupling
{2} Spring Fin

3 W1028559
' el g Universal Joint and Bearing Holder

1. Loosen the clamp and slide the universal joint cover (1) to the
rear.

2. Tap out the spring pins {(3) and then slide the universal joint (2) to
the rear.

3. Remove the bearing hoider (4) with propeller shaft and universal
joint.

{When reassembling)

+ Apply grease to the splines of the propeller shaft and universal

. m @ @ @ joint.

STBAAAL 1PO0SA « Replace the spring pins (3) with new one.

« When inserting the spring pins (3), face their splits in the direction

(3) parallel to the universal joint as shown in the figure.
{_/__ {1} Universal Joint Cover {3} Spring Pin
: {2) Universal Joint {4) Bearing Holder

)

STAAAABBPO11C
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Front Wheel and Drag Link

1. Place the disassembling stand under the front axie frame.
2. Remove the front wheels (2).

3. Remove the drag link (1) from the knuckle arm.

(When reassembling)

B IMPORTANT

» Do not loosen the slofted nut (3} to align the hole.

* Install the cotter pin as shown in the figure,

7910 92 N-m
Front wheel mounting nut 8.1t0 9.3 kgfm
59 to 67 Ibf-ft

18ta 35 N'm
Stotted nut 1.9t0 3.5kgfm
(3 14 to 25 |bf-ft

Tightening torgue

(1) Drag Link (3) Slotted Nut
{2) Front Whes!

W1012389

3TMABABGPC17D

Front Axle Assembly

1. Lift up the front side of tractor and place the disassembling stand
under the front axle.

2. Remove the front axle brackets (Front side and rear side)
mounting screws.

3. Separating the front axle from the front axle frame.

{(When reassembling)

= After mounting the front axte assembly to the front axle frame, be
sure to adjust the front axle rocking force. {(See page 6-54}

124 1o 147 N'm
12.6 to 15.0 kgf-m
91 fo 108 Ibfft

Front axie bracket
mounting screw

Tightening torgue

w1012609
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FRONT AXLE

(2) Disassembling Front Axle

)

(3}

ITBAAALEPDO2A

(4)

ITMABABEFO17E

)

3TBAAADEPO19E

Tie-rod and Axle Bracket

1. Remove the slotted nut and remove the tie-rod (3).

2. Remove the front axle brackets (1), (2).

{When reassembling)

« Apply grease to the thrust collars, O-ring and oil seal.

= After tightening the slotted nut (4} to the specified torque, install
the cotter pin as shown in the figure.

1810 I5N'm
Tightening torque Siotted nut 1.810 3.5 kgf-m
14 to 25 ibf-ft
{1} Front Axle Bracket (Front) {3} Tie-rod
(2) Front Axle Bracket {Rear) {4} Slotted Nut

wW1012838

Beve| Gear Case and Front Gear Case

1. Remove the bevel gear case mgunting screws.

2. Remove the bevel gear case (1) and front gear case (4) as a unit
from the front axle case (3).

(When reassembling)

« Apply grease to the O-ring (2) and take care not to damage it.

+ Do notinterchange right and left bevel gear case assemblies and
right and left gear case assemblies.

Bevel gear case mouniing 7810 30N-m
Tightening torque screw 7.9 10 9.2 kgf-m
b 58 to 66 Ibf-ft
(1) Bevel Gear Case {3) Front Axie Case
{2} O-ring {4} Front Gear Case

wW1013120
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FRONT AXLE

3TBAAADBPOZ1A

ITBAAAFEPO0ED

Front Gear Case

Remove the knuckle arm (Left side only).

Remove the axle flange (2).

Remove the external snap ring (3).

Remove the bevel gear case (4) from front gear case (1).

Remove the oil seal (5}.

Remove the ball bearing 1 (6).

Remove the internal snap ring (7} and remove the ball bearing 2

(8}

8. Remove the bevel gear shaft (9) with ball bearing.

{When reassembling)

+ Apply liquid gasket (Three Bond 1206D or equivalent) to joint
face of the axle flange (2) and front gear case (1) after eliminate
the water, oil and stuck liquid gasket.

« Tighten the axie flange mounting screws and nuts diagonally in
several steps.

- Install the oil seal (5) of bevel gear case, noting its direction as

shown in the figure.

~NOoO ko=

(5

10310 117 N-m
10.5 to {2.0 kgi'm
76.0 10 B6.7 Ibffi

Knuckle arm mounting
screw

Tightening torque

) 48 t0 55 N'm
2;:2\23”93 mounting 4.910 5.7 kghm
36 to 41 Ibf#t
(1) Front Gear Case {6) Ball Bearing 1
{2) Axle Flange {7} Internal Snap Ring
{3) External Snap Ring (8) Ball Bearing 2
(4} Bevel Gear Case {9) Bevel Gear Shaft

(5) Cil Seal
W1013333
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)

3TBAAADGPO25A

3TBAAADBPOZ7E

G —_

0 <
| ©)
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NN
3TBAAAL6P003A( )

Bevel Gear Case Gears

1. Remove the internal snap ring {(1).

2. Take out the bevel gears (4), {5) with ball bearings (3), (6) and
shims (2).

(When reassembling)

» Install the shims (2) to their original position.

(Reference)

* Thickness of adjusting shims :
0.8 mm (0.03in.)
1.0 mm {0.039 in.)
1.2 mm (0.047 in.)
1.4 mm (0.055 in.}

(1) Intemal Snap Ring

{2) Shim

(3} Ball Bearing

{4) Bevel Gear

{5) Bevel Gear
{6) Ball Bearing
{7) Bevel Gear Case

W1014040
Axle
1. Remove the ball bearing (1).
2. Take out the bevel gear (2).
3. Take out the collar (3).
4. Tap out the axle (4).
{When reassembling)
+ Install the oil seal {7) of axle flange (6), noting its direction as
shown in the figure.
= Install the shims (8), {9) to their original position.
{Reference)
+ Thickness of adjusting shim {8) :
0.8 mm {0.03 in.)
1.0 mm {0.039 in.)
1.2 mm (0.047 in.)
1.4 mm (0.055in.)
+ Thickness of adjusting shim (9) :
0.8 mm (0.03 in.)
1.0 mm (0.039 in.)
1.2 mm {0.047 in.)

(1) Ball Bearing {8) Axle Flange
(2) Bevel Gear {7} Oil Seal
{3) Collar {8} Shim

{4) Axle (9) Shim

{5) Balt Bearing
Ww1014352
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ITBAAADSPO30A

JJ
6l

JTBAAADEPD31A

)]

Spiral Bevel Pinion Shaft and Differential Gear Assembly

1.

5.

6.

7

W

Take out the differential yoke shaft (3}, (5).

2. Remave the oil seal (1).
3.
4. Tap out the spiral bevel pinion shaft (7) by the brass rod and

Remove the internal snap ring (2).

hammer.

Take out the differential gear assembly (8), from right side of front
axie case (4).

Remove the stake of lock nut (10}, and then remove the lock nut
(10),

Remove the taper roller bearings (9).

hen 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 (1) with new ones.

After tighten the iock nut {10) to the specified torgque, stake it
firmly.

install the adjusting coltars (6) to their original position.

(Reference)
« Thickness of adjusting collars :
34 mm (0134 in) 4.1 mm {0.161in.)
3.6 mm (0.142in.) 4.2 mm (0.165in.)
3.8 mm (0.150 in.) 4.4 mm{0.173in.)
4.0 mm {0.157 in.} 4.6 mm (0.181in.)
{1) Oil Seal {7} Spiral Bevel Pinion Shaft
{2) Internal Snap Ring (B) Differential Gear Assembiy
{3) Differential Yoke Shaft L.H. (9) Taper Rolier Bearing
{4} Front Axle Case {10) Lock Nut
{5} Differential Yoke Shaft R.H. {11) Collar

{8) Adjusting Collar

W1013786
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Differential Gear

1. Remove the differential case cover mounting screws (8} and then
take out the differential case cover (4), ball bearing {5) and spiral
bevel gear (6} as a unit.

2. Remove the external snap ring (7}, and then remove the ball
bearing (5) and spiral bevel gear (6) as a unit with a puller.

3. Remove the straight pin (12).

4. Pull out the pinion shaft {9} and take out the differential pinions
(3} and differential side gears (11).

H NOTE

+ Arrange the parts to know their original position.

! : {When reassembling)

) T * Apply molybdenum disulfide (Three Bond 1901 or equivalent) to

3TBAAADGPO32A the inner circumferential surface of the differential side gears (11}

and differential pinions (3).
» |nstall the pinion shaft (9) so that the hole on it may align with the
hole on differential case (1), and install the straight pin (12).

. . 3010 34 N'm
Tightening torque gg::;:“a;g;s\: cover 3.010 3.5 kgfm
9 22 to 25 Ibf-it

{1) Differential Case {7} Extemnal Snap Ring
{2) Thrust Collar {8) Screws
{3} Differential Pinion (9) Pinion Shat
{4} Differential Case Cover {10) Shim
(5) Ball Bearing (11) Differential Side Gear
{6) Spiral Bevel Gear {12} Straight Pin

W1014498
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Spiral Bevel Pinion Shaft and Differential Gear Assembly

1. Remove the internal snap ring (1).

2. Tap out the spiral bevel pinion shaft (2) by the brass rod and
hammer.

3. Take out the differential gear assembly (3) with differential yoke
shafts, from right side of front axle case (4).

4. Remove the stake of lock nut {7), and then remove the lock nut
(7).

5. Remove the taper roller bearings (6).

{When reassembling}

+ Apply gear oil to the taper roller bearings (6) and install them

A (4) correctly, nothing their direction.

i o + Replace the lock nut {7) with new ones.

= After tighten the lock nut (7), stake it firmly.

+ Install the adjusting collars (5) to their ariginal position.

{Reference)

+ Thickness of adjusting collars (8) :
340 mm (0.134in.)
3.60 mm (0.142in.)

3.80 mm {0.150in.)

(' 3.90 mm (0.154 in.)

STBAAAKBPOG7A 4.00 mm (0.157 in.)

4.10 mm (0.161 in.)

4.20 mm {0.165 in.)

440 mm (0.173 in.)

4.50 mm (0,177 in.)

460 mm (0.181in))

?

JTBAAAKBPOOEA

(1} Internal Snap Ring {5) Adjusting Collar
(2) Spiral Bevel Pinion Shaft (8) Taper Roller Bearing
{2) Differential Gear Assembly {7} Lock Nut
{4) Front Axle Case (8) Collar

W1014712
ITBAAAKEPO0BA (8} m
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3GFABAB4PO21A

IGFABAB4P022A

FRONT AXLE

Clearance hetween Differential Case {Differential Case Cover)

and Differential Side Gear

1. Measure the differential side gear boss O.D..

2. Measure the differential case bore |.D., and calculate the
clearance.

3. Measure the differential case cover bore I.D., and calculate the
clearance.

4. If the clearance exceeds the allowable limit, replace faulty parts.

Clearance between 0.040 to 0.082 mm

differential case Factory spec. 0.001567 ta 0.00323 in.
{differential case cover) e 0.17 mm

and differential sida gear | Allowable limit 0.0067 in.

Diffarential case bore Factory spec 26.000 to 26.021 mm
1.D. ¥ Spec. 1.02362 to 1.02445 in.
Differential case cover Factory spec 26.000 to 26.021 mm
bore L.D. ¥ Spec. 1.02362 to 1,02445 in.

Differential side gear 256.939 o0 25.960 mm
0.D. Factory spec. 1.02122 to 1.02205 in.
W1015152

Clearance between Differential Pinion Shaft and Differential
Pinion

1. Measure the differential pinion shaft O.D..

2. Measure the differential pinion 1.D., and calculate the clearance.
3. If the clearance exceeds the allowable limit, replace faulty parts.

3GFABAB4P023A

.038 to 0.068 mm
Clearance between Factory spec. 0.00150 to 0.00268 in.
differential pinion shaft 017
and differential pinion i <17 mm
Allowable limit 0.0067 in.

Differential pinion shaft Factory spec 9,972 to 2987 mm
OD. pec. 0.39260 to 0.39312 in.
. . 10.025 to 10.040 rn
DiHferential side gear 1.D. | Factory spec. 0.39468 to 0.39528 in.

W1015351
Backlash between Differential Pinion and Differential Side Gear
1. Set a dial gauge (lever type) on a tooth of the differential pinion.
2. Fix the differential side gear, and move the differential pinion to

measure the backlash.
3. If the measurement exceeds the factory specifications, adjust
with the differential side gears shims.

Backlash between 0.1100.3 mm
differantial pinion and Factory spec. ,
; . 0.004 to 0.612 in.
differential side gear
(Reference)

* Thickness of adjusting shims ;
0.8 mm {0.031in.), 1.0 mm {0.039 in.}, 1.2 mm (0.047 in.}
w1015817
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FRONT AXLE

Turning Torque of Spiral Bevel Pinion Shaft

1.

2.
3.

Cramp 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.

0.8to1.0Nm

Turning torque Factory spec. 0.08 to 0.10 kgf-m

0.59t0 0.73 Ibf-Ht

Bl

3TBAAADGPOZ1B

B NOTE
« After turning force adjustment, be sure to stake the lock nut.

W1015673

Backlash between Spiral Bevel Pinion Shaft and Spiral Bevel

Gear

4.

- Set a dial gauge (lever type) with its finger on the spline of spiral

bevel pinion shaft.

. Measure the backiash be moving the spiral bevet pinion shaft by

hand lightly.

If the backlash is not within the factory specifications, change the
adjusting collars (3}, (4). For exampie change the adjusting collar
(4) to 0.1 mm (0.004 in.) smaller size, and change the adjusting
coltar {3) to 0.1 mm (0.C04 in.) larger size.

Adjust the backlash properly by repeating the above procedures.

Backlash between spiral
hevei pinion shaft and Factory spec,
spiral bevel gear

0.10 to 0.30 mm
0.0032 to 0.0118 in,

(2}

(Reference)
« Above factory specification should be measured on the tooth of

spiral bevel pinion. When measuring the backlash on the spline
of its shaft, factory specification will be 0.0571 to 0.1714 mm
(0.00225 to 0.00675 in.).

Thickness of adjusting collars (3), (4} :

3.4 mm (0.134 in.) 4.4 mm (0.161in.)
3.6 mm (0.142in.) 4.2 mm (0.185in.)
3.8 mm (0.150 in.) 4.4 mm (0.173 in.)
4.0 mm {0.157 in.) 4.6 mm (0.181 in.)

{1} Spiral Bevel Gear {3} Adjusting Collar

{2) Spiral Bevel Pinicn Shaft {4) Adjusting Collar

W1015804

6-514



B3200, WSM

FRONT AXLE

(1

>

Backlash between 11T Bevel Gear and 16T Bevel Gear

1. Stick a strip of fuse to three spots on the 16T beve! gear {1} with
grease.

2. Fix the front axle case, bevel gear case and front gear case,

3. Turn the axie.

4. Remove the bevel gear case from front axle case and measure
the thickness of the fuses with an ouiside micrometer.

5. Ifthe backlash is not within the faciory specifications, adjust with
shim (3},

ITBAAADEFJ43A
1
0,
oA =y
s i

Sacklash between 11T 010 10 0.50 mm
peve) gearand 16T | Faclory spec 0003910 0.0118 In.
{(Reference)
+ Thickness of adjusting shims {3) :
0.8 mm (0.031 in.} 1.2 mm (0.047 in.})
1.0 mm (0.038 in.} 1.4 mm {0.055in.)
» Tooth contact : More than 35 %
(1) 16T Bevel Gear {3) Shim

{2) 11T Bevel Gear

W1016200

Clearance between Front Axle Case Bosses and Bracket

Bushing

1. Measure the front axle case bosses O.D. with an outside
micrometer.

2. Measure the bracket hushing LD. with a cylinder gauge, and
calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the bracket
bushing.

4. if the clearance still exceeds the allowable limit, replace the front
axle case.

@2 —- - —

STBAAADBPO45A

Clearance between front | Facian, spec. 0.125 5 0.280 mm
axie case boss {front) v 0.0049 t0 0.0110 in.
and bracket bushing o 0.45 mm

{h-om) Allowable fimit 0.018 in.

Front axle case boss Factory spec 49.950 to 49.975 mm
{front} 0.D. ¥ Spec. 1.9665 10 19675 in.
Bracket bushing (front} Factor spec 50.10 to 50.23 mm
LD. Ty spec. 1.9722t0 19774 in.
Clearance betweenfront | Factory spec. 0.090 to 0.250 mm
axle case boss {rear} i (0.0035 to 0.0098 in.
and bracket bushing o 0.45 mm

{rear) Allowable fimit 0.018 in.

Front axle case boss Factory spec 64.94 to 64.97 mm
(rear} 0.D. ¥ SPeC. 2.5567 to 2.5579 in.
Bracket bushing (rear} Factory spec 65.06 to 65.19 mm
s Ty Spec. 2.5614 to 2 5665 in.

Bl Press-fitting Bushing

» When replacing the bushings (1}, press-fit it until bushing contact
to inside of front axle case.

= Apply grease to the O-rings (2} and take care not to damage it.

B NOTE

After replacing the bushing, be sure tc adjust the front axle

rocking force. {See page 6-54.)

{1} Bushing {2} Q-ring

L ]

W1016511

6-315
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Ba200, WSM STEERING

1. STRUCTURE
[1] STEERING LINKAGE

: {1) Tie-rod {4) Pitman Arm
{2) Knuckle Arm {5) Steering Wheei
{2) {3} {3) Steeting Gear Box {6) Drag Link
. W1012703
@ &
(-
{6} ‘
3TBAAAF7PO1OB

7-M1



B3200, WSM

STEERING

[2] POWER STEERING

B3200 is equipped with integral type power steering that consists of rotary type control valve with torsion bar,
Hydraulic oil flow is shown as foliows.

(1) Hydraulic Circuit for Power Steering System

{1) Sector Gear Shaft
{2) Rack (Piston)
{3} Worm Shatft

™~ {4} Control Valve
{5) Relief Valve
{6) Steering Whee!
{7} Pump
{12.2 LYmin.
3.22 U.8.gals/min.

(n

2)

o]

f 2.68 Imp.galsimin.)
{8) Transmission Case
{9} Torsion Bar

(4)

(10} Stub Shaft
{11} Sleeve

(A} Return Suctlon Ling and
Front Tranamission Case

W1012870

ITRAAAATPOO3A

(A)=

(8 (6)

@

3TBAAAD7POO2B

(9)

(x0)

This model is equipped with integral type power
steering that of rotary type control valve with torsion bar.
{Note that this torsion bar doubles as a centering spring)

The mechanical gear section operates in the same
way as ordinary manual steering system.

The input shaft (stub shaft) {10} and the worm shaft
(3), which can separate from each other, are jointed
together via a torsion bar {9). One end of the torsion bar
is fixed by a pin with the stub shaft {10), where as the
other end is press fitted to the end of the worm shaft (3).

The control valve (4) consists of a sleeve (11) and a
spool (10). The sleeve is coupled by a pin to the worm
shaft (3), and the spool is provided on the stub shaft (10).

When a turning torque in either direction is given to
the stub shaft (10), the counterforce of the tires is
produced from the sector gear shaft (1) through the drag
link, pitrman arm and other parts. The torsion bar (2) then
gets under torsional force. In this way, the positional
relation between the sleeve {11) and spool (10) changes,
thereby switching the direction of the oil flowing into the
right and left cylinders.

W1013035

7-M2
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83200, WSM

STEERING
1. TROUBLESHOOTING
Symptom Probable Cause Solution ?:;t:rence
Excessive Steering Backlash between sector gear shaft and rack Adjust 7-85
Wheel Play (piston) too large
Steering linkage worn Replace -
Sector gear shaft worn Replace 7-514
Tractor Pulls to Right | Tire pressure uneven Adjust G-49
or Left Steering wheel play too small Adjust 7-85
improper toe-in adjustment Adjust 6-54
Front Wheels Steering linkage wom Replace -
Vibration Improper toe-in adjustment Adjust B-34
Hard Steering Transmission fluid improper or insufficient Change G-9
Qil leak from pipe joint Retighten -
Hydraulic pump malfunctioning Replace 7-58
improper relief valve adjustment Adjust 7-56
Relief valve malfunctioning Replace 7-815
Valve housing and sleeve malfunctioning Replace 7-517
Seals in the steering gear box damaged Replace -
Backlash between sector gear shaft and rack Adjust 7-55
{piston) too small
Air in the hydrauiic pipes Air vent -
Low Operating Hydraulic pump malfunctioning Replace 7-58
Pressure Improper relief valve adjustment Adjust 7-S6
Relief valve malfunctioning Replace 7-515
Seals in the steering gear box damaged Replace -
Rack {piston) malfunctioning Replace rack {piston) 7-514
assembly
Oil leak from pipe or pipe broken Replace -
Steering Wheel Does | Valve housing and sleeve jammed Repair or Replace 7-517
Not .R_eturn to Neutral Valve housing oil seal damaged Replace —
Position
Steering Force insufficient oil Replenish G-9
Fluctuates Insufficient bieeding Bleed -
Valve housing and sleeve malfunctioning Replace 7-517
Noise Insufficient oil Replenish G-9
Air sucked in pump from suction circuit Repair -
Pipe deformed Replace - |
W1013718
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B3200, WSM

2. SERVICING SPECIFICATIONS

HYDRAULIC PUMP FOR POWER STEERING

STEERING

Item

Factory Specification

Allowable Limit |

Pump Delivery

at no pressure

12.2 Limin.
3.22 .S gals/min.
2.68 Imp.gals/min.

Gear to Casing Clearance - 0.15 mm
0.0059 in.
Gear Shaft to Bushing Clearance 0.020 to 0.091 mm 0.12 mm
0.00079 to 0.0035 in. 0.0047 in.
Gear Shaft 14.870 to 14.980 mm -
(0.D) 0.58937 to 0.58976 in,
Bushing 15.000 to 15.061 mm -
(1.D.}) 0.58056 to 0.59295 in.
Side Plate Thickness 2.48 to 2.50 mm 2.40 mm
0.0977 to 0.0984 in, 0.0945 in.

7-52
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B3200, WSM STEERING
POWER STEERING
Item Factory Specification | Aliowable Limit |
Steering Wheel Operation Force Lessthan 7 N -
Congdition ; 0.7 kgf
Engine Speed ; 2 Ibf
Approx. 2700 min?
(rpm}
Oil Temperature ;
50°C, 122 °F
Play 5.0 to 30 mm -
0.20to 1.1 in.

Power Steering Relief Valve

Setting Pressure
Condition :

Engine Speed ;
Approx. 2700 min™*

12.21013.2 MPa
125 to 134 kgf/icm?
1770 to 1810 psi

7-83

(rpm)
QOil Temperature ;
50 °C, 122 °F
Steering Gear Box to Rack (Piston) Clearance 0.030 to 0.079 mm 0.14 mm
0.0012 to 0.0031 in. 0.0055 in.
Gear Box Bore 61.000 to 61.030 mm -
(L.D) 2.4016 to 2.4027 in.
Rack {Piston} 60.951 to §0.970 mm -
(0.D.) 2.3997 t0 2.4003 in.
Rack (Piston} Assembly Axial Play Cto 0.02 mm 0.004 mm
C to 0.0007 in. 0.002 in.
Valve Housing to Sleevse Clearance 0.17 to 0.28 mm 0.40 mm
0.0067 to 0.011 in. 0.016 in.
Sleeve 35.77 t0 35.83 mm -
(Q.D.) 1.409 to 1.410in.
Valve Housing 36.00 to 36.05 mm -
(LD 1.41810 1.419in.
Sector Gear Shaft to Rack {Piston) Backlash Less than 0.30 mm -
Deflection 0.012in.
measured at
pitman arm end
W1013874



B3200, WSM STEERING
3. TIGHTENING TORQUES
Tightening torques of screws, bolts and nuts on the table below are especially specified.
(For general use screws, bolts and nuts ; See page G-11.)
ltem N'm kgf-m Ibfet |
Drag link and slotted nut 1810 35 1.91t0 3.5 14t0 25
Steering wheel mounting nut 30 to 49 3.0i05.0 22 to 36
Power steering delivery pipe nut B5 10 75 6.7t07.6 48 to 55
Return pipe nut 34 to 39 351039 251028
Power steering assembly mounting screw 7810 80 7.91t09.2 58 to 66
Steering column mounting screw 28 2.9 21
Hydraulic pump cover mounting screw 35t0 39 3.5t04.0 26to 29
Fitman arm mounting nut 140 to 150 14.3t0 15.3 103 10 111
Side cover mounting screw 20 to 29 20t03.0 1510 21
Valve housing mounting hex. head screw 40 to 49 4010 5.0 2910 36
Plug 89t 10 090to1.1 65079
Relief pressure adjusting screw lock nut 49to 78 501t08.0 371057
W1012736
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B3200, WSM

STEERING

4. CHECKING, DISASSEMBLING AND SERVICING

[1] CHECKING AND ADJUSTING

(1) Power Steering System

Steering Wheel Play

. Turn the front wheels straight ahead.

. Move the steering wheel back and forth untii slight movement of

pitman arm is seen. Measure maximum play of steering wheel af
outer rim.

If the play is not within the factory specifications, turn the
adjusting screw to adjust.

Steering wheel play Factory spec.

5.0t¢ 30 mm
0.20t01.1in.

(Adjusting)

R L=

Remove the steering wheel.
Remove the meter panel and panel under cover.
Remove the axle lever retaining screw.
Install the steering wheel.
Loosen the lock nut and tum the adjusting screw with a screw
driver to adjust the play. When the adjusting screw is tumed
clockwise, the play decreases.
After adjustment, fix it with the lock nut while holding the adjusting
screw.

W1011794

Steering Whee! Operating Force

. Park the tractor on flat concrete place.

2. Start the engine. After warming up, set the engine speed at
approx. 2700 min-! (rppm).

3. Set a spring balance to the steering wheel to measure the
operating force.

4. I the measurement exceeds the factory specification, check the
suction line, delivery line, and the performance of hydraulic
pump. And then, check the power steering assembly.

Steering wheel Less than 7 N
operaﬁgg force Faclory spec. g‘rb:gf

Condition

« Engine speed ...... Approx. 2700 min™' (rpm)

» Qil temperature ... 50 °C, 122 °F

= Traclor by itself (without any implement and weight)

w1012301
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B3200, WSM

STEERING

Relief Valve Setting Pressure

1. Open the bonnet and disconnect the battery grounding cord.

2. Remove the meter panel and panel under cover.

3. Remove the plug {1} of power steering body and then set the
reiief valve pressure tester (use adaptor D).

4. Start the engine. After warming up, set the engine speed at
approx. 2700 min™* (rpm).

5. Fully turn the steering wheel to the left end to read the telief
pressure. After reading, stop the engine.

6. If the pressure is not factory specification, loosen the lock nut and
adjust by adjusting screw {2).

12.210 13.2 MPa
Factory spec. 125 to 134 kgflcm?
1770 t0 1910 psi

Power stasring relief
valve setting pressure

Condition

= Engine speed ... Apprax. 2700 min™! (rpm)
= Oil temperature ... 50 °C, 122 °F

{1} Piug {2} Adjusting Screw
W1012497
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B3200, WSM STEERING

(2) Hydraulic Pump for Power Steering

— Flowmeter Connecting and Test Preparation

H IMPORTANT

* When using a flowmeter other than KUBOTA specified
flowmeter {Code No. 07916-52792), be sure to use the
instructions with that flowmeter.

* In this hook-up, there is no relief valve. Therefore while

testing, do not close the flowmeter loading wvalve

completely.

Remove the steering wheel, meter panel and panel under cover.

Remave the power steering delivery pipe.

Set the adaptor 66 (2) to the hydraulic pump (3).

Connect the hydraulic test hose (1) (Code No. 07916-52651) to

the adaptor 66 and flowmeter (Code No. (G7916-52791} intet port.

Connect the another hydraulic test hose (4) to flowmeter outlet

port and transmission oil filling port.

6. Open the flowmeter loading valve completely. (Turn
counterclockwise)

ITBAAAKEBPO27A

B

o

7. Start the engine and set the engine speed at 2700 min™* (rpm).
8. Slowly close the Ioading valve to generate the pressure approx.
13.2 MPa (134 kgficm*, 1910 psi).
9. Hold in this condition until oil temperature reaches approx. 50 °C
(122 °F).
{Reference)
= Adaptor is included in the adaptor set (Code No. 07916-54031).
{1) Hydraulic Test Hose {3) Hydraulic Pump
(2) Adaptor 66 (4) Hydraulic Test Hose
W1012786
Pump Test
M NOTE

« Before pump testing, perform the flowmeter connecting and
test preparation.

1. Open the loading valve completely.

2. Start the engine and set at approx. 2700 min™! (rpm).

3. Read and note the pump delivery at no pressure.

{Reference)

Above 12.2 L/min,
Factory spec. 3.22 U.S.gaslimin.
2.68 Imp.gals/min.

Hydraulic pump delivery
at no pressure

Condition

» Engine speed ...... Approx. 2700 min? (rpm)

» Rated pressure ... 13.2 MPa, 134 kgf!cmz, 1910 psi
« QOil temperature ... 50 °C, 122 °F

W1013121

7-57
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STEERING

[2] PREPARATION

(1) Hydraulic Pump for Power Steering

IMPORTANT

The hydraulic pump is precision machined and assembled : If disassemble once, it may be unable to
maintain its original performance. Therefore, when the hydraulic pump fails, replacement shouid be
carried out with the hydraulic pump assembled except when emergency repair is unavoidable.

When repair is requirad, foliow the disassembly and servicing procedures shown below with utmost care.
Be sure to test the hydraulic pump with a flowmeter before disassembling.

After reassembly, be sure to perform break-in operation and ensure that there is nothing abnormal with

the hydraulic purmp.

Removing Hydraulic Pump

. Open the bonnet then remove the front grille, side cover {1) and
disconnect the battery negative cord (2).

. Disconnect the accelerator rod (5).

. Disconnect the 2P connector from the engine stop solenocid (4).

. Disconnect the power steering delivery pipe (3) and 3-paoint hitch
delivery pipe (6). '

. Disconnect the suction hose (8} and remove the hydraulic pump

(7).

{When reassembling)

B NOTE
» For fastening hydraulic pipe nut, use two wrenches. Hold

the fitting with a wren¢h, tum the pipe nut another wrench to
avoid damage at fitting instalied part.

» When disconnecting battery cords, disconnect the negative

cord first. When connecting, positive cord first.

. B5to 75 N-m
Tightening torque F’Iower stearing delivery 6.7 to 7.6 kgf-m
pipe nut 4810 55 Ibfft
{1) Side Cover {5) Accelerator Rod
(2) Negative Cord {8) 3-Point Hitch Delivery Pipe
{3) Power Steering Delivery Pipe {7) Hydraulic Pump
{4} Engine Stop Solenoid {8} Suction Hose

W1016773
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STEERING

{2) Separating Power Steering Asse

3TBAAAL1EO0]

STBAAMN KR0S AY

mbly

Bonnet, Front Grille, Side Cover and Battery Negative Cord
Open the bonnet (2} and remove the front grille (1).

Disconnect the negative cord (4).

Disconnect the head light connectors and remove the bonnet (2).
Remove the side covers (3).

NOTE

When disconnecting the battery cords, disconnect the
negative cord first. When connecting, positive cord first.

sl AN

{1) Front Grille {3) Side Cover
{2} Bonneat {4) Battery Negative Code

W1013305
Steering Wheel

1. Remove the steering wheel cap.

2. Remove the steering wheel mounting nut and remove the
steering wheet (1} with a steering wheel puller (2}.

(When reassembling)

Steering whee! mountin 30 to 49 Nem

Tightening torque nut 9 9 3.010 5.0 kgfm
22 to 36 Ibf-it
{1) Steering Wheel {2) Steering Wheel Puller

W1013886
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STEERING

3TMABABEPO17A

Meter Panel and Panel Under Cover
1. Tap out the spring pin (2} and remove the hand accelerator lever

{1).

2. Open the meter panel {3} and disconnect the hourmeter cable,
meter panel connector (6), combination switch connector {4) and
hazard switch connector (7). Then remove the meter panel (3).

3. Disconnect the main switch connector (8) and remove the panel
under cover (5).

{1} Hand Accelerator |.ever (5) Panel Under Cover
{2} Spring Pin {6) Meter Panel Connector
(3) Meter Panel {7} Hazard Switch Cannector
(4) Combination Switch Caonnector {8} Main Switch Connector
W1013577
Drag Link

1. Remove the cotter pin and loosen the slotted nut.

2. Disconnect the drag link (1) with a pitman arm puller from the
knuckle arm (2).

{When reassembling)
M IMPORTANT
+ Do not loosen the slotted nut to align the hole.

+ Install the cotter pin as shown in the figure,
(Reference)

17.7t0 34.5N'm
Tightening torgue Slotted nut 1.8t 35 kgfm

13.0t0 26.3 tbf-ft

{1) Drag Link {2) Knuckie Arm
W1013707
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B3200, WSM STEERING

Fuel Tank and Wire Harness

1. Disconnect the fuel hose (3) at the fuel filter side, then drain fuel
completely.

2. Remove the fuse box (2) and disconnect the wire harness clamp
{(1).

3. Remove the fuel tank frame stay bolt (4). Disconnect the
overflow hoses {6) and pull out the hour meter cable (5).

4. Disconnect the lead wires for fuel gauge and disconnect the wire
harness clamps.

5. Remove the fuel tank (8) with tank frame (7).

6. Disconnect the glow plug lead wire, thermo sensor lead wire,
engine stop solenoid connector, engine oil pressure switch lead
wire, dynamo connector and starter motor lead wire.

{1) Wire Hamess Clamp {7) Tank Frame

{2} Fuse Box {8} Fuel Tank

{3) Fuei Hose (9) Fuel Gauge

{4) Bolt {10} Dynamo

{5) Hour Meter Cable {11} Engine OHl Pressure Switch
(6) Overflow Hose (12) Starter Motor

W1013863
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STEERING

3TMABABGPO17R

(9)

Powaer Steering Assembly

W=

» B NP

Remove the cruise control lever rod (3).

Remove the parking brake lever rod (4).

Remove the power steering delivery pipe (2).

Remove the retum pipe (1)} with return hose.

Remove the relay bracket (5) with relays and disconnect the
connector (6) of wire harness.

Remove the drag link (7) from the pitman arm.

Remove the power steering assembly (8).

IMPORTANT

Do not loosen the slotted nut (9} to align the hole.

install the cotter pin as shown in the figure.

NOTE

For fastening hydraulic pipe nut, use two wrenches. Hold
the fitting with a wrench, turn the pipe nut with another
wrench to avoid damage at fitting installed part.

. . 65 to 75 N-m
Powsr seerng deliery | 67107.6 kgim
pipe 48 to 55 IbFft
34t039Nm
Return pipe nut 3.510 3.9 kgf-m
Tentening 25 to 28 Ipf-ft
ightenin ue
d 9t 1810 35 N'm
Siotted nut 1.810 3.5 kgf-m
14 to 25 Ibtft
7810 80 N'm
Powerstsarng assembly | 781092 g
58 to 66 Infft
{1} Retum Pipe {6) Connector
(2) Power Steering Delivery Pipe (7) Drag Link
{3} Cruise Control Lever Rod {8) Power Steering Assembly
{4) Brake Lever Rod {9} Slotted Nut

(5) Bracket

W1022275
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[3] DISASSEMBLING AND ASSEMBLING
(1} Hydraulic Pump for Power Steering

3

ITBAAAFBPO21A

(2) Power Steering Body
B NOTE

Hydraulic Pump Cover, Side Plate and Gear

1. Secure the hydraulic pump with a vise, and remove the hydraulic
pump cover,

2. Remove the side plate (5}.

3. Remove the drive gear (4} and driven gear {2) from the casing
(1.

(When reassembling)

» Take care not to damage the O-ring.

= Align the holes of the cover and casing.

+ install the side plate, noting its location and direction.

» Install the gears, noting its direction.

35t0 38 N-m
Tightening torque Cover mounting screw 3.5t0 4.0 kgf-m
26 to 29 lbf-ft
{11 Casing {4) Drive Gear
{2} Driven Gear {5) Side Plate

{3) Hydraulic Pump Gear
W1026263

* Replace all the disassembled sealing parts {(O-ring, U-seal, oil seal, slipper seal, etc.) with new ones.
» Check all the cleaned-up part for scratches, excessive wear, cracks and other defects. Place them in order
on a clean workbench. Be also careful to keep off dust and dirt.

i

ATBAAAL7POOSA

Steering Column

1. Turn the steering shaft several times to drain oil.

2. Loose the steering column mounting screws, and remove the
steering column with steering shaft and universal joint.

(When reassembling)

» Apply liguid lock (Three Bond 1324B or equivalent} to the
steering column mounting screw.

2B N-m

Steering column mounting 2.9 kgim

Tightening torque screw

21 Ibf#

L
| STBAAAFSPO27A

{1) Steering Column
W1015617

Pitman Arm

1. Remove the pitman arm mounting nut and remove the pitman
arm with pitman arm puller {Code No. 07909-39011).

(When reassembling}

H IMPORTANT

* Install the pitman arm to the sector gear shaft so that their
marks align.

140 to 150 N-m
Tightening torque Pitrnan arm mounting nut 14316 15.3 kgf-m
103 to 111 1of-i

{1} Alignment Mark {2y Pitman Arm
W1015792
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Side Cover and Sector Gear Shaft

1. Loosen the lock nut.

2. Remove the side cover mounting screws.

0 3. Screw in the adjusting screw (1) to remove the side cover.

4. Tap out the sector gear shaft (2) toward the side cover.

{Whaen reassembling)

» Turn the worm shaft so that the rack (piston) is centered in its
travel. Then, install the sector gear shaft so that the center of its
teeth engages the center teeth of the rack (piston).

o ' + Be sure to adjust the backlash between sector gear shaft and
3TBAAAKTPOCSA rack (piston).
2010 29 N'm
Tightening torque Side cover mounting screw | 2.010 3.0 kgfm
15tc 21 bfit
{1} Adiusting Screw {(2) Sector Gear Shaft

W1i015862

Valve Assembly and Rack (Piston)

1. Remove the valve housing mounting hex. head screws.
2. Draw out the valve assembly and rack (piston)} as a unit.
(When reassembling)

Valve housing mounting 40 to 49 N'm
Tightening torque hex. head Scraw 4.0 t0 5.0 kgfm
' " 2910 36 IbFht

W1016198

ITBAAAKTPON0A

Valve Assembly

1. Remove the plug (2).

2, Pull out the warm shaft (3) with sleeve and stub shaft from valve
housing (1).

(When reassembling}

1) + When tighten the plug, use the PS plug wrench (Refer to G-48).

» Be sure to tighten the plug to specified torque and staking the
A plug (2). If the plug is tightened to excessive torque, it may cause

damage to the thrust races and thrust bearings.

3TBAAAD7PO1 1A 8.910 10 N-m
Tightening torque Plug 0.90to 1.1 kgfm
6.51t0 7.9 Ibf-ft
{1) Velve Housing (3) Waorm Shaft
{2) Plug
wW1016320
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3TBAAADTFO12A

Disagsembling Valve Housing

1. Loosen the lock nut (8) and remove the adjusting screw (5).
2. Remove the relief spring (3) and the relief valve poppet (2).
{When reassembling)

B IMPORTANT

= Do not disassemble the relief vaive needlassly, since it has
been factory-adjusted.

* If the relief valve is disassembled, replace the adjusting
screw with new one, and after reassembly, be sure to adjust
the setting pressure, then stake the adjusting screw with a
punch.

. A 49 to 78 N-m
Tightening torque ?:rtﬂ Eg:f:]‘f AdUStINg | 5640 5.0 kgfm
37 to 57 Ibf-ft
(1) Valve Housing {4} QO-ring
{21 Relief Valve Poppet (5} Adjusting Screw
{3) Relief Spring {8) Lock Nut

W1016541
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[4] SERVICING

(1) Hydraulic Pump for Power Steering

s
3TGAAABTPO19A 1\

STGAAABTPO20A

ATGAAABTPO21A X

Clearance between Tip of Gear Tooth and Casing

1. Measure the clearance between gear and casing at several
points with feeler gauge,

2. Wtihe clearance exceeds the allowable limit, replace the hydraulic
pump assembly.

Clearance between tip Allowable limit 0.15 mm
of gear tooth and casing owabie fim 0.0059 in.

W1022533

Clearance between Bushing and Shaft

1. Measure the gear shaft O.D. with an outside micrometer.
2. Measure the bushing 1.D. with a cylinder gauge.

3. if the clearance exceeds the allowable limit, replace it.

Factory spec 0.020 to 9.091 mm
Clearance betwesn ¥ shec. £.00079 to 0.0035 in.
busing and shaft o 0.12 mm
Aliowable limit 0.0047 in.
14.970 to 14.980 mm
Gear shaft 0.0. Factory spec. 0.58927 to 0.58076 in.
. 15.000 to 15.061 mm
Bushing 5. Factory spec. 0.59056 to 0.50205 in.

W1022650
Side Plate Thickness
1. Measure the side plate thickness with an outside micrometer,
2. If the thickness is less than the allowable limit, replace it.

2.48to 2.50 mm
0.0977 to 0.0984 in.

2.40 mm

Factory spec.
Side plate thickness

Allowable limit

0.0945 in,

(2) Power Steering Body

3TBAAADTPO13A

W1022082

Clearance between Steering Gear Box and Rack (Piston)

1. Measure the steeting gear box cylinder L.D. with a cylinder
gauge.

2. Measure the rack (piston} O.D. with an outside micrometer, and
calculate this clearance.

3. If the clearance exceeds the allowable limit, replace the steering
gear box or rack (piston) assembly.

F 0.030 10 0.079 mm
Clearance between actory spec. 0.0012 to 0.6031 in.
steering gear box and 51
rack {piston imi 1% mm
{p } Allowable limit 0.0055 in.
W1021951

7-516
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STEERING

ITBAAADYPO14A

Clearance between Valve Housing and Sleeve

1. Measure the valve housing |.D. with a cylinder gauge and the
sleeve O.D. with an outside micrometer, and calculate this

clearance.

2. If the clearance exceeds the allowable limit, replace the valve

housing or sleeve assembily.
B IMPORTANT

* Check to see if the slipper seals of sleeve do not have

excessive wear.

Clearance between Factory spec.

valve housing and

0.17 to 0.28 mm
0.0067 to 0.011 in.

sleeve Allowable limit

0.40 mm
0.016 in.

Axial Play of Rack {Piston) Assembly

W1022090

1. Secure the rack (piston) assembly in a vise.
2. Set dial indicator with its finger on the worm shaft of the rack

(piston) assembly.

3. Move the worm shaft axially and measure the play.
4. If the play exceeds the allowable limit, replace the rack {piston)

assembly.

Axial play of rack

(piston} assembly

Factory Spe 0 to 0.02 mm
aclory Spec. 0 10 0.0007 in.

- 0.04 mm :
Allowabie lirit 0.002 in. |

W1022226

Backlash between Sector Gear Shaft and Rack (Piston)

1. Aftach the pitman arm having no play.

2, Set a dial indicator with its finger on the pitman arm.
3. Move the pitman arm lightly, and measure the deflection.
4. If the measurement is not within the factory specification, adjust

the backlash with the adjusting screw.

Backlash between
sector gear shaft and
rack {piston}

Factory spec.

Less than 0.30 mm
D2 in.

7-517
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B3200, WSM HYDRAULIC SYSTEM

1. HYDRAULIC CIRCUIT
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3TBAAALBPOOA
{1) Lowering Speed Adjusting {5) Front Loader Valve (8) Qil Filter {113 Qi Cooler
Valve {6) Hydraulic Pump {9} Transmission case {12) Oil Fiter {For HST)
{2} Hydraulic Cylinder {for Power Steering) {10} Cluteh Housing Front {13} Hydrostatic Transmission
{3) Hydraulic Control Valve {71 Hydraulic Pump Transmission {HST)
{4) Power Steering {for 3-Point Hitch)

8-M1



B3200, WSM

HYDRAULIC SYSTEM

ITBAAALBPOO2A

8-M2

{1} Oil Cooler

(2} Hydraulic Pump
{for 3-Point Hitch)

{3) Hydraulic Pump
{for Power Steering)

{4) Power Steering

(5} Hydrostatic Transmission
{HST)

{6) Qil Fitter

{7) Front Loader Valve
{If equipped)

{8) Clutch Housing Front
Transmission

{9) Ol Filter {For HST)

A 1 Suction Oil
B : lL.ow Pressura Qil

W1012872
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HYDRAULIC SYSTEM

2. HYDRAULIC PUMP

ITGAAABBPOO2C

The hydraulic pump is composed of the casing (1),
cover (5), side plate (4), and two spur gears (drive gear
(3) and driven gear (2)) that are in mesh.

Hydraulic pump is driven by the fuel camshaft.

Maximum displacement is as follows.

Hydraulic pump (for Power Steering)

Displacement Engine speed Condition
12.2 Limin, -
3.22 U.8.galimin. f“ ﬁ;‘;oo M| atne load
2.68 Imp.galimin. w

Hydraulic pump (for 3-Point Hitch)

)

3

8-M3

Displacement Engine speed Condition
25.3 Lmin. L
6.68 U.S gal/min. ?t ﬁ;")oo M| atno load
5.57 imp.galimin. w
{1y Casing A : Pump for 3-Point Hitch
{Z) Driven Gear Hydraulic System
{3) Drive Gear B : Pump for Power Steering
{4) Side Plale
{5) Cover
W1013659



B3200, WSM HYDRAULIC SYSTEM

3. CONTROL VALVE ASSEMBLY

[1] FRONT LOADER CONTROL VALVE (IF EQUIPPED)
(1) Structure

—

SUFAAAELPOOGA 3) @
(1} Iniet and Quilet Section P: PPort Al : At Port B1:B1 Port
(2} Boom Control Valve T: TPort A2 : A2 Port B2 : BZ Port
(3) Bucket Contro! Valve PB :PB Port

{4) Power Beyond

The control valve assembly is composed of one casting block and four major section as shown above.
1) Iniet and Qutlet Section

This section has P and T ports.

The P port is connected to the QUTLET port of hydraulic block by the hydraulic hose.

The T port is connected to the TANK port of hydraulic block by the hydraulic hose,
2) Boom Contro! Section

The boom control valve is consists of 4-position, 6-connection, detent, spring center type, consisting of a mono
block valve housing, spool, load check valve, etc. This valve has A1 and B1 ports and controls oil fiow to the boom
cylinder.
3) Bucket Control Section

The bucket control valve is consists of 4-position, 8-connection, o detent, spring center type, consisting of a mono
block valve housing, spool, load check valve, etc. This valve has A2 and B2 ports and controls oil flow to the bucket
cylinder.
4) Power Beyond

This section has PB port which is connected to the INLET port of hydraulic block by the hydraulic hose, and feeds
oil to the 3-point hitch hydraulic control valve.

8-M4



B3200, WSM

HYDRAULIG SYSTEM

(2) Operation
M Neutral

{4)

R, B R R

{1}

{2)

3

. BUFAAAELPOOTA

{1) Boom Control Section
{2) Bucket Control Section
{3) Spool
{4} Spool

{S) PB Passage 1

{6) PB Passage 2

(7} Load Check Valve
(8} Reiief Valve

T: TPort B1 : B1 Port
P: P Port 82 : B2 Pont
A1:A1Port PB :PB Port
A2 : A2 Port

8-M5
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HYDRAULIC SYSTEM

H Up

* (6} - @mﬁjﬁ: |
{7}

PB T
Al T B1
N\
{3)
7 b
et (1)

=" O 6

I . [ @)
JUFAAAELPODSA
{1) Boom Control Section {5) Neuiral Passage 1 P: P Port A1: A1 Port
{2} Bucket Control Section {6} Load Check Valve T: TPort {From Boom Cylinder)
{3} Spool {7} Passage 1 B1 : B1 Port {To Boom Cylinder)
{4} PB Passage 1 (8) Boom Cylinder PB :PB Port

a
b

: Low Pressure
: High Pressure

1. When the hydraulic control lever is set to the “UP” position, the spool (3) of the boom control section (1) moves to
the left, which forms oil passages between passage 1 (7) and B1 port, and between A1 port and PB passage 1 (4).

As the oil passage from the neutral passage 1 (5) to the PB passage 1 (4) is closed by the spool (3), the pressure-

fed oil from the P port opens the load check valve (6) and flows through the notched section of the spool {3) and
B1 port to extend the boom cylinder (8).

1 {4) to the bucket control section (2).

8-M6

_ Return oit from the boom cylinder (8) flows from the A1 port through the passage in the spoct (3) and PB passage



B3200. WSM HYDRAULIC SYSTEM

H Down
6
@ 4 (®)
Al P\ 1\' Bt
(3)
> (1)
|
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. e S
Fi N
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(5) ! PB W
521

BUFAAAELPODOA
(1) Boom Control Section {5} Neutral Passage 1 P: P Port A1 : A1 Port (To Baom Cylinder)
{2) Bucket Control Section {8} Load Check Valve T: T Port B1 :B1 Port
(3) Spooi {7} Passage 1 {From Boom Cylinder)
{4) PB Passage 1 {B} Boom Cylinder P& :PB Port

a : Low Pressure
b : High Pressure

1. When the hydraulic control lever is set to the “DOWN” pasition, the spool {3) moves to the right, which forms il
passages between passage 1 (7) and A1 port, and between B1 port and PB passage 1 (4).

2. As the oil passage from the neutral passage 1 (5) to the PB passage 1 (4) is closed by the spool {(3), the pressure-
fed oil from the P port opens the load check valve (6) and flows through the notched section of the spool (3) and
A1 port to retract the boom cylinder (8).

3. Return oil from the boom cylinder {8) flows from the B1 port through the passage in the spool (3) and PB passage
1 (4) to the bucket control section {2).

8-M7
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I Floating

A1

@
; (5)

ST ety *
. b o0 i S isee Rty
1 e
T

[ L
[ |
24
1
(6)
SUFAAAELPO10A
(1) Boom Control Section {5) Detent Mechanism P: PPort A1 Al Port
{2} Bucket Control Section {6) Neutral Passage 1 T: TPort B1: B1 Port
{3} Spool {71 Boom Cylinder PB :PB Port
a : Low Pressure

{4) PB Passage 1

1. When the hydraulic control lever is set to the “FLOAT" position, the spool {3) moves further to the right from the

“DOWN?” position and is retained by the detent mechanism {5).
2. This forms oil passages among the A1 port, B1 port and T port. As a result, oil in the boom cylinder (7} flows freely

from the A1 port and B1 port through the T port to the transmission case.
3. Qil entering the P port flows to the bucket control section {2} through the neutral passage 1 (6) and PB passage 1

(4).

8-M8
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M Roll-back

S

Az @

(1

[l
i ; 2==all
e ‘-—‘ : -
s E: , ||
i " g
(4} / /
A2 (6) 5
{7 (8
3UFAAAELPO11A
{1) Boom Caontrol Section {6} PB Passage 2 P: P Port B2 : B2 Port
{2) Bucket Control Section {7) Load Check Valve T:TPort {To Bucket Cylinder)}
{3} PB Passage 1 {8) Passage 2 PB :PB Port a: Low Pressure
(4} Spooi {9) Bucket Cylinder A2 :AZ Port b : High Pressure
(5} Neutral Passage 2 (From Bucket Cylinder)

1. When the hydraulic control lever is set to the “ROLL-BACK” position, the spool {4) of the bucket control section
(2) moves to the left, which forms oil passages between passage 2 (8) and B2 port, and between A2 port and T
port.

2. The pressure-fed oil from the P port flows to the neutral passage 2 (5) through the boom control section (1) and
PB passage 1 (3). As the oil passage from the neutral passage 2 (5) to the PB passage 2 (6} is closed by the spool
(4), this oil opens the load check valve (7), and flows through the notched section of the spool (4) and B2 port to
retract the bucket cylinder (9).

3. Return oil from the bucket cytinder (9) flows to the transmission case through the A2 port and T port.

8-M9o



B3200, WSM HYDRAULIC SYSTEM

B Dump 1

A2 {6) (8) PB (3 B2
(7 (8)

HIFAAAELPO12A
{1} Boom Contral Section (6) PB Passage 2 P: PPort A2 : A2 Port
{2} Bucket Contral Sectian (7Y Load Check Valve T: TPort {To Bucket Cylinder)
(3) PB Passage 1 (8) Passage 2 PB :PB Port BZ:B2Port
{4} Spool {9} Bucket Cylinder {From Bucket Cylinder)
{3) Neutral Passage 2 b : High Pressure

1. When the hydraulic control lever is set to the “DUMP 1” pasition, the spool (4), which forms oil passages among
passage 2 (8), A2 port and B2 port.

2. The pressure-fed oll from the P port flows through the boom control vaive, opens the load check valve, and flows
to the bucket cylinder to extend the cylinder through the notched section of the spool and A2 port.

3. Return oil from the bucket cytinder (9) flows from the B2 port to the passage 2 (8), and flows to the A2 port together
with the pressure-fed oil from the P port.
As a result, the dump speed is increased.

{Reference)

+ The oil pressure of the A2 port and B2 port is identical, but the bucket cylinder extend by the difference of received
pressure area {cylinder rod part).

8-M10
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B Dump 2

Az (B} PB (39 B2

HE: |
? © B

AUFAAAELPO13A

{1) Boom Control Section (6) PB Passage 2 P: PPont A2 : A2 Port

{2} Bucket Control Section {7) Load Check Vaive T: TPort (To Bucket Cylinder)
(3} PB Passage 1 {8) Fassage 2 PB :PB Port B2 : B2 Port

{4) Spool {9} Bucket Cylinder (From Bucket Cylinder}
{5) Neutral Passage 2 a: Low Pressure

b : High Pressure

1. When the hydraulic control lever is set to the “DUMP 2” position, the spool {4) of the bucket control section (2)
moves to the right of the bucket controt section (2) moves further to the right from the “DUMP 1” pasition, which
forms oil passages between passage 2 (8) and A2 port, and between B2 port and T port.

2. The pressure-fed oil frorn the P port flows to the neutral passage 2 (5) through the boom control section (1) and
PB passage 1(3). As the oil passage from the neutral passage 2 (5) to the PB passage 2 {6) is closed by the spool
(4), this oil opens the load check valve (7) and flows through the notched section of the spool (4) and B2 port to
extend the bucket cylinder (9).

3. Return oil from the bucket cylinder {9) flows to the transmission case through the B2 port and T port.

8-M11
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HYDRAULIC SYSTEM

[2] 3-POINT HITCH CONTROL VALVE

(1) Structure

Refer to the Workshop Manual of TRACTOR MECHANISM {Code Na. 9Y021-18201).

[3] RELIEF VALVE

{4}\ @ <3)\ (2)
- -
= 1 | h
T il
SR -
(3)
{b}

JTVAAAFSPO10A

The hydraulic raising and lowering circuit is fitted with
a relief valve to control the maximum pressure.

This is a guide piston relief valve with damper, a direct
acting relief valve suitable for relatively high pressure
and capacity, and constructed so as to prevent
chattering and other unstableness associated with direct
acting relief valves. As shown in the diagram, poppet (5)
has a guide, and there is a valve chamber called a
damping chamber (6) in the base of this guide piston.
The valve inlet is connected to this chamber through the
clearance between the guide surface and the seat so that
the chamber provides a damping effect, controlling valve
vibration.

When the pressure in the circuit rises, the pressure in
the damping chamber also rises, and when it exceeds
the relief pressure setting (150 to 160 kgf/cm?) the spring
is compressed, making a clearance between the poppet
and the seat. The hydraulic oil can escape to the
transmission case through this clearance, controtling the
pressure rise.

+ Relief valve setling pressure for loader valve (if
equipped)

14.4 to 15.2 MPa

147 to 154 kgffcm?

2090 to 2200 psi

» Relief valve setting pressure for 3-point hitch control
valve

13.3t0 14.3 MPa

136 to 145 kgffcm?

1830 to 2070 psi
Condition

. Engine speed ... Approx. 2700 min™! (rpm)
+ Qil temperature .. 50 °C

122 °F
{1} Relief Valve {a} Normal State
{2} Shim {b) Active State
{3} Plug T: TPort
{4) Seat {To Transmission Case}
{5) Poppet P ; P Port (From Pump)

{6) Damping Chamber
wW1020101

8-M12



B3200, WSM HYDRAULIC SYSTEM

4. 3-POINT HITCH HYDRAULIC SYSTEM
[1] FEEDBACK LINKAGE

When the hydraulic control lever {1} is maved to rearward to lift the implement, the spool of the control valve (7)is
pulled out to form a raising circuit. Then the lift arm begins {o rise.

And after the [ift arm (6) gets to the uppermost position, the spool is pushed in and returned to form a neutral circuit
by the motions of feedback pin (4}, lock nut (5), feedback rod (2), control lever arm (9) and control lever shaft (8).

(1) Hydraulic Control Lever

{?) Feedback Rod

{3) intedocker

{4} Feedback Pin

{5} Lock Nut

{6} Lift Arm

{7} Control Valve

(8) Control Lever Shaft

{9} Control Lever Arm

A 1 When the hydraulic control
lever is moved to rearward

B : When the lift arm gets to the
uppermtost position

W1014360

— A
--+8

3TBAAAFBPOT1A

[2] CONTROL VALVE

The madels are equipped with the manual controt valve.
Refer to the Workshop Manual of TRACTOR MECHANISM (Code No. 8Y021-18201).

8-M13
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HYDRAULIC SYSTEM

[3] HYDRAULIC CYLINDER

(1 @ @ (4)

(s)

ITBAAAFEP(13B

{1) Lowering Speed Adjusting
Shaft

(2} Lowering Speed Adjusting
Valve

{3} Hydraulic Cylinder

{4) Hydraulic Arm

{B) Lift Arm

{6) Controt Valve

{7) Hydraulic Red

{8) Back-up Ring

{8} Q-ring

{10} Piston

W1014888

The main components of the hydraulic cylinder are shown in the figure above. While the lift arm (5) is rising, oil
from the hydraulic pump flows into the hydrautic cylinder through the control valve (8). Then oil pushes out the piston

(10).

While the lift arm (5) is lowering, oil in the hydraulic cylinder is discharged to the transmission case through the
control valve (6) by the weight of the implement. At this time, the lowering speed of the implement can be controlled
by the lowering speed adjusting valve (2) attached to the hydraulic cylinder {3). Turning the lowering speed adjusting
knob clockwise decreases the lowering speed, and counterclockwise increases lowering speed. When the lowering
speed adjusting valve (2) is completely closed, the lift arm {5) is held at its position since cil in the hydraulic eylinder

is sealed between the piston {10) and iowering speed adjusting valve

8-M14
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B3200, WSM

HYDRAULIC SYSTEM

1. TROUBLESHOOTING

8-51

Symptom Probable Cause Solution ::"’fe"e"ce
age

Imptement Does Not | Confrol valve broken Replace 8-514

Rise (No Noise) Control vatve improperly adjusted Adjust 8-S7
Control valve improperly assembled Repair 8-514
Relief valve improperly assembled Replace 8-815
Spool sticks Repair 8-S14
Pistan O-ring or cylinder damaged Replace 8-514

Impiement Does Not | Qil filter cartridge clogged Clean or Replace -

Rise (Noise) Suction pipe loosen or broken Repair or Replace -
Suction pipe connecting hose loosen or broken Repair or Replace -
Suction pipe O-ring broken Replace -
Insufficient transmission oil Refill -
Relief valve setting pressure too low Adjust or Replace 8-814
Hydraulic pump broken Replace 8-89

Implement Does Not | Feedback rod improperly adjusted Adjust 8-87

Reach Maximum

Height

implement Does Not | Control valve malfunctioning Repair or Replace 8-514

Lower

Implement Drops by | Hydraulic cylinder worn or damaged Replace -

its Weight Piston O-ring worn or damaged Replace 8-514
Controt valve malfunctioning Replace 8-S14

W1014322
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HYDRAULIC SYSTEM

2. SERVICING SPECIFICATIONS

HYDRAULIC PUMP FOR 3-POINT HITCH HYDRAULIC SYSTEM

Item

Factory Specification

Allowable Limit

Pump Detivery

Al No pressure
Condition :

Engine Speed ;
Approx. 2700 min™

25.3 L/min.
£.68 U.S gals/min.
5.57 imp.gals/min.

3-POINT HITCH HYDRAULIC SYSTEM

{rpm)
Qil Temperature :
50 °C, 122 °F
Gear to Casing Clearance - 0.15 mm
0.059 in.
Gear Shaft to Bushing Clearance 0.020 to0 0.081 mm 0.12 mm
0.00079 to 0.0035 in, 0.0047 in.
Gear Shaft 14.970 to 14,980 mm -
(0O.D.} 0.58937 {0 0.58976 in.
Bushing 15.000 to 15.061 mm -
(1.0 0.5906 10 0.5930 in.
Side Plate Thickness 2.48 t0 2.50 mm 2.40% mm
0.0877 to 0.0984 in. 0.0945 in.
W1013874

Item Factory Specification Allowable Limit
Relief Valve Setting Pressure 13.3 10 14.3 MPa -
Condition : 136 to 145 kgficm?
Engine Speed ; 1930 to 2070 psi
Approx. 2700 min™
{rpm}
Qil Temperature ;
50 °C, 122 °F
Lift Arm 5.0t0 15 mm -
0.20t0 0.59in.
Hydraulic Cylinder I.D. 70.05t0 70.10 mm 7015 mm
2.758 t0 2.759 in. 2762 in.
Hydraulic Arm Shaft to Bushing Clearance 002010 0.1t mm 0.30 mm
0.00072 to 0.0043 in. 0.012 in.
Hydraulic Arm 37.925 to 37.950 mm -
Shatt, Right 1.4932 to 1.4940 in.
(0D
Hydraulic Arm 33.925 to 33.950 mm -
Shaft, Left 1.3357 to 1.3366 in.
(0D}
Bushing, Right 37.970 to 38.035 mm -
{I.D) 1.4949 to 1.4974 in.
Bushing, [.eft 33.970 to 34.035 mm -
(L.D.) 1.3374 to 1.3399 in.
W1013874
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HYDRAULIC SYSTEM

FRONT LOADER HYDRAULIC SYSTEM (IF EQUIPPED)

Item

Factory Specification

Allowable Limit

Relief Valve

Setting Pressure
Condition :

Engine Speed ;
Approx. 2700 min™
{rpm)

Ol Temperature ;
50 °C, 122 °F

14.4 t0 15.2 MPa
147 to 154 kgffcm?
2090 to 2200 psi

8-53

W1018803



B3200, WSM

3. TIGHTENING TORQUES

HYDRAULIC SYSTEM

Tightening torques of screws, boits and nuts on the table below are especially specified.

{For general use screws, bolts and nuts : See page G-11.)

8-34

Item N-m kgfm bt |
Power steering delivery pipe nut 651075 6.7t076 4810 55
Top tink bracket mounting screw 781090 791092 58 to 66 |
3-point hitch delivery pipe 2 joint bolt {front loader i
control valve side) 48 to 56 4810 48.7 36 to 41 ‘
3-point hitch delivery pipe 2 joint bolt (hydraulic cylinder !
case side) 50 to 60 5.1t06.1 37 to 44
3-point hitch delivery pipe joint bolt
[Without front loader valve model] 501060 511061 37 to 44
Connecting plate mounting screw 40 to 44 40to4.5 29 to 32
Hydraulic cylinder assembly mounting screw 40 to 44 401045 29 10 32
Rear wheel mounting nut 145t0 150 14.8t0 15.3 107 to 111
Front loader pipe joint bolt 48 to 56 491t65.7 36 to 41
3-point hitch delivery pipe 1 joint bolt
[With front {oader valve model] 48 10 56 49t057 36 to 41
Hydraulic pump cover mounting screw 35to 39 3.5104.0 2610 29
Control valve mounting screw 24 10 27 241028 18 to 20
Relief valve plug 49 to 68 50t07.0 37 10 50
W1012736



B3200, WSM HYDRAULIC SYSTEM

4. CHECKING, DISASSEMBLING AND SERVICING

[1] CHECKING AND ADJUSTING

(1) Hydraulic Pump for 3-Point Hitch Hydraulic System
T - Flowmeter Connection and Test Preparation

M IMPORTANT

+ When using a flowmeter other than KUBOTA specified
flowmeter {Code No. 07916-52792), be sure to use the
instructions with that flowmeter.

+ In this hook-up, there is no relief valve. Therefore while
testing, do not close the flowmeter loading valve
completely.

1. Open the bonnet, then remove the front grille, side cover (R.H.)

and disconnect the battery grounding cord.

Remove the accelerator rod (3).

Disconnect the 2P connector from the engine stop solenoid (2).

Remove the fuel filter retaining nut.

Disconnect the hydraulic delivery pipe {4).

Install the adaptor 61 (7} {0 the hydraulic pump (5).

Reinstall the accelerator rod (3).

Connect the hydraulic test hose (6) {Code No. 07918-52651) to

the adaptor 61 and flowmeter (Code No. 07916-527391) inlet port.

9. Connect the another hydrautic test hose (8) to flowmeter outlet

) = port and transmission ol filling port.

STBAAAKBPO29A (7) 10.0pen the fl_owmeter loading valve completely. (Tumn
counterclockwise)

11.Start the engine and set the engine speed at 2700 min™ {rpm).

12.Slowly close the Ioading valve to generate the pressure approx.

NG ; RN

14.4 MPa (146 kgficm?, 2080 psi).
13.Hold in this condition until cil temperature reaches approx. 50 °C
{122 °F).
(Reference}
+ Adaptor is included in the adaptor set (Code No. 07918-54031).
{1) Power Steering Delivery Pipe {5) Hydraulic Pump
{2} Engine Stop Solencid (6} Hydraulic Test Hose
{3} Accalerator Red (7} Adaptor 61
{4} Hydraulic Delivery Pipe {8} Hydraulic Test Hose
W1013445
Pump Test
H NOTE

» Before pump testing, perform the flowmeter connecting and
test preparation.

1. Open the loading vaive completely.
2. Start the engine and set at approx. 2700 min™' (rpm).
3. Read and note the pump delivery at no pressure.
4. Stop the engine.
{Reference)
ve 25,3 L/min.
Hydraulic pump delivery Factory spec. Ao 6562 lt.-;,S,galslmin.

at no pressure 557 Imp.gas/min.

Condition

+ Engine speed ...... Approx. 2700 min™' (rpm})

+ Rated pressure ... 14.4 MPa, 146 kgficm?, 2080 psi
« Qil temperature ... 50 °C, 122 °F

W1013814
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(2) Relief Valve

- Relief Valve Setting Pressure
' ' 1. Remove the seat under cover.
2. Remove the plug (1) from the hydraulic cylinder case.
3. Install the adaptor. Then connect the cable and the pressure
gauge fo the adaptor 58.
4. Remove the feedback rod lock nut.
5. Start the engine and set the engine speed at approx. 2700 min"!
(rpm}.
6. Move the hydraulic control lever all way up to operate the relief
valve and measure the pressure.
7. [fthe pressure is not factory specifications, adjust the reiief valve
setting pressure with the adjusting shims {4).
8. After checking the pressure, reinstall the feed back rod lock nut
and the plug (1).
Condition
» Engine speed ...... Approx. 2700 min™! (rpm)
* Qiltemperature ... 50 °C, 122 °F
(Reference)
Thickness of shims {(4) : 0.10 mm (0.0039 in.)
0.20 mm (0.0079 in.)
0.40 mm (0.016 in.)
0.60 mm (0.024 in.)

Relief valve setting 13.310 14.3 MPa
< Factory spec. 136 to 145 kgifcm?

pressure 1960 to 2070 psi
{1} Plug {5) Spring
(2) Plug (6) Poppet
{3) Plain Washer {7) Valve Seat
{4) Shim {8) Hydraulic Control Valve

W1012497
ITBAAAKBFOOEC
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(4}
(5}
{6
3

STBAAAKBPOOTA

(3) Lift Arm

Loader Relief Valve Sefting Pressure {if equipped)
1. Remove the protective plug (1).
2. Install the adaptor. Then connect the cable and the pressure
gauge to the adaptor (Size 1/4).
3. Start the engine and set the engine speed at 2700 min™! (rpm).
4. Set the front loader valve lever to the down ward position and
read the pressure gauge when the relief valve is actuated.
5. If the pressure is not factory specifications, adjust the relief valve
setting pressure with the adjusting shims (5).
Condition
+ Engine speed ...... Approx. 2700 min™! (rpm)
= Qil temperature .., 50 °C, 122 °F
{Reference)
Thickness of shims (5) : 0,10 mm (0.0039 in.)
0.20 mm {0.0079in.)
0.40 mm {0.016 in.)
0.60 mm (0.024 in.)

] . 14.4 t0 15.2 MPa

R;I;f u\::l\.re setting Factory spec. 447 to 154 kgficm?

p 2090 to 2208 psi
(1} Protective Piug {3) Shim
{2} Valve Seat (6) Plain Washer
(3) Poppet (7) Plug
{4) Spring

W1037308

Lift Arm Free Play

1. Set the hydraulic control lever to the lowest position.

2. Start the engine, and set at the idling speed.

3. Move the hydraulic control lever to lift position until the lift arm
moves 1o the uppemmost position.

4. Move the lift arm (1) to the upper end by hand and measure the
free play.

5. If the measurement is not within the factory specifications, adjust
the free play by changing the set position of feedback rod tock nut
).

. 5.0 to 15 mm
Lift arm free play Factory spec. 0.20 to 0.59 in.
{1) Lift Arm {3) Feedback Rod
{2) Lock Mut

W1013137
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Position Control Lever

ITBAAAKEP0O25B

A CAUTION

When checking, park the tractor on flat ground and fully
engage the parking brake.

. Attach the approx. 1960 N {200 kg, 441 Ibf) weight to the end of

the lower links.

Loosen lever stopper (2). Temporally render it immovable,

Start the engine and set the engine revolutions at 2000 min™'
{rpm).

When moving the hydraulic control lever (1) to the inching up
position G, the 3-point hitch has to move up (inching up) slowly.

When moving the hydraulic control lever (1) to highest position D,
the 3-point hitch has to move up (uninterrupted moving up) fast.
When moving the hydraulic control lever (1) to the inching up
position and releasing your hand from the hydraulic control lever
1), the hydraulic control lever (1) has to automatically return to
the neutral position N.

If the lever does not automatically return to the neutral position N
when moving the hydraulic control lever (1} to the inching up
position C and releasing your hand from the hydraulic control
lever (1), readjust the position of the lever stopper (2). Recheck
the inching operation following the above procedures.

{(Reference)

{1) Hydraulic Control Lever
{2) Lever Stopper

Distance a : 19 mm (0.75 in.}

: Down Position

: Siow Down Position
: Slow Up Paositlon

: Up Position

. Neutral Position

2000 >

wi013121
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[2] PREPARATION
(1) Hydraulic Pump

IMPORTANT

The hydraulic pump is precision machined and assembled : if disassemble once, it may be unable to
maintain its coriginal performance. Therefore, when the hydraulic pump fails, replacement should be
carried out with the hydraulic pump assembled except when emergency repair is unavoidable.

When repair is required, follow the disassembly and servicing procedures shown below with utmost care.
Be sure to test the hydraulic pump with a flowmeter before disassembling.

After reassembly, be sure to perform break-in operation and ensure that there is nothing abnormal with

the hydraulic pump.

Removing Hydraulic Pump

1.

5.

Open the bonnet (1) then remove the front grille, side cover
(R.H.) and disconnect the battery negative cord (2).

2. Disconnect the accelerator rod {3).
3
4. Disconnect the power steering delivery pipe (4) and 3-point hitch

Disconnect the 2P connector from the engine stop solenocid (5).

delivery pipe {6).
Disconnect the suction hose (8) and remove the hydraulic pump

{7).

(When reassembiling)

NOTE

For fastening hydraulic pipe nut, use two wrenches. Hold
the fitting with a wrench, turn the pipe nut another wrench to
avoid damage at fitting instalied part.

When disconnecting battery cords, disconnect the negative
cord first, When connecting, positive cord first.

. . 65to 75 N'm
Tightening tarque ;‘; \:irustteenng delivery 6.7 to 7.6 kgf-m
48 ta 55 Ibf4t
(1) Bonnet {5) Engine Stop Solengid
(2) Battery Negative Cord {6) 3-Point Mitch Delivery Pipe
(3) Accelerator Rod {7) Hydraulic Pump
{4} Pawer Steering Delvery Pipe {B} Suction Hose

W1016773
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(2) Hydraulic Cylinder and Control Valve
7 -

Battery Negative Cord

1. Open the bonnet (1) then remove the front grille and disconnect
the battery negative cord (2).

B NOTE

* When disconnecting battery cords, disconnect the negative
cord first. When connecting, positive cord first.

{1} Bonnet (2) Battery Negative Cord

W1021287

Seat and Lift Rod

1. Remove the seat (1).

2. Remove the top link {3) and disconnect the lift rods (4).
3. Remove the fender stay (2).

{1} Seat (3) Top Link
{2} Fender Stay {4) Lift Rod

W1021549

Tail Lamp, Lever Guides, Tool Box and Seat Bracket
1. Remove the front loader lever (5). [If equipped]

2. Remove the lowering speed adjusting knob and the seat under
cover,

3. Remove the lever grips and lever guides (1).
4. Remove the tool box (2).
5. Disconnect the seat switch connectors and remove the seat

bracket (3).
(1} Lever Guide {4) Seat Under Cover
(2} Tool Box (5) Front Loader Lever

{3} Seat Bracket
W1022039

PTO Shift Lever and Range Gear Shift Lever

1. Remove the seat stay (1).

2. Remove the PTO shift rod (5).

3. Remove the external snap ring and remove the mid-PTO shift
lever (2) and range gear shift lever (4).

(1) Seat Stay {4} Range Gear Shift Lever

(2) Mid-PTO Shift Lever {5) PTO Shift Rod
{3} Rear PTO Shift Lever

W1022217
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3-Point Hitch Delivery Pipe and Hydraulic Control Lever

. Remaove the hydraulic control lever (1).
Remove the 3-point hiich delivery pipe 2 (2).

. Remove the pipe clamp and disconnect the 3-point hitch delivery
pipe at hydraulic cylinder block side. {Without front loader valve

model].
4. Rerove the top link bracket (3).
{When reassembling)
3-point hitch delivery pipe 48 to 56 N-m
2 joint bolt {Front loader 4.9 f0 5.7 kgf'm
valve side} 36 o 41 Ibfft
3-point hitch delivery pipe 50 to 60 N'm
2 joint bolt (Hydraulic 5.1to 6.1 kgfm
. ) cylinder case side) 37 to 44 |bfft
Tightening torque
S . . 5010 B0 N'm
3-point hitch delivery pipe 5110 6.1 kaf
joint bolt 11081 «ghm
! 37 10 44 (bt
) . T8to 30 N'm
sze::]k bracket mounting 7.910 9.2 kgf-m
58 to 86 Ibfft

(1} Hydraubic Control Lever

(3} 3-Point Hitech Delivery Pipe 2

Hydraulic Cylinder Assembly

{3} Top Link Bracket

W1018061

1. Remove the hydraulic cylinder assembly (1) with connecting

plate (2).

{(When reassembling)
« Apply liquid gasket {(Three Bond 120860 or equivalent) to joint

face of the differential case and the hydraulic cylinder.

Tightening torgue

. . 40 to 44 N'm
E:rr;nwect!ng piate mounting 4.0 10 4.5 kgi-m

29 to 32 Ibf-ft

Hydraulic cylinder 40 t0 44 N-m
assembly mounting screw 4.0 to 4.5 kgf-m

and nut 29to 32 Ibft

{1} Hydradlic Cylinder Assembly

8-511

{2} Connecting Plate
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(3} Removing Front Loader Control Valve Assembly [if Equipped]

Rear Wheel, Fender and Seat Under Cover

Place the disassembling stand under the transmission case.
Remave the rear wheel mounting nuts.

Remove the rear wheel, R.H. (6).

Disconnect the wire harness and remove the tail lamp (1).
Remove the lever grips (R.H.).

Remove the lever guide, R.H. (4} and remove the fender, R.H.
{5).

7. Remove the front [oader lever (2).

8. Remove the seat under cover (3).

(When reassembling)

Do RWN =

14510 150 N-m
Tightening tarque Rear wheel mounting nut 14810 15.3 kgf-m
167 to 111 tbfft

{t) Tail Lamp {4) Lever Guide, R.H.
{2} Front Loader Lever (5} Fender, R.H.
{3} Seat Under Cover (6) Reat Whee!, R.H.

W1026167
Front Loader Control Valve Assembly
1. Remove the brake rod, R.H. (5).
2. Remove the front loader pipes (2).
3. Remove the pipe clamp and disconnect the 3-point hitch delivery
pipe 1 {3) from front loader control valve side.

4. Remove the 3-point hitch delivery pipe 2 (6).
5. Remove the hose clamp and hydraulic hose (4).
6. Remove the front loader control valve assembly (1).
{When reassembling)
48 to 56 N-m
Front loader pipe joint boit | 4.9to 5.7 kgf'm
36 to 41 Ibf-ft
3-point hitch defivery pipe 48 to 56 Nm
1 iaint bolt 4910 5.7 kgtm
, ! 36 to 41 fofft
Tightening torque -
3-point hitch delivery pipe 48 to 56 N'm
2 joint boit (Front loader 4910 5.7 kgf'm
control vaive side) 36 to 41 Ibf-#t
3-point hitch delivery pipe 50 to 60 N-m
2 joint bolt {Hydraufic 5.1t0 6.1 kgf-m
cvlinder case side) 37 to 44 |bf-ft
{1} Front Loader Controt Valve (4} Hydraulic Hose
Assembly (5} Brake Red, R.H.
(2} Front Loader Pipes (8} 3-Point Hitch Delivery Pipe 2

{3) 3-Point Hitch Delivery Pipe 1
W1026464
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[3] DISASSEMBLING AND ASSEMBLING

(1) Hydraulic Pump

ATBAAADBPD12C

Hydraulic Pump Cover, Side Plate and Gear

3TGAAABBPO2BA

1. Secure the hydraulic pump with a vise, and remove the hydraulic
pump cover (6) with casing (5).
2. Remove the side plate (4).
3. Remove the drive gear (3) and driven gear (2) from the casing
{1).
{When reassembling)
« Take care not to damage the O-ring.
+ Align the holes of the cover and casing.
+ Install the side plate, noting its location and direction.
» Install the gears, noting its direction.

Hydraulic pump cover 350 39 N-m
Tightening torque )é?.mtinc :c:::'. 3.5to 4.9 kgfm

metnting 26 10 29 b ft
(1) Casing {4} Side Plate
{2) Driven Gear (5) Casing
(3} Drive Gear {6) Hydraulic Pump Cover

W1017436

Qil Seal

1. Remove the internal shap ring (2), and remove the oil seal (1).

(When reassembling)
« If the oil seal is defective, worn or scratched, replace it.

(1) Oil Seal (2) nternal Snap Ring
W10176H
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(2) Hydraulic Cylinder

(1

3GFABABBPO25A

AGFABABBPO26A

3

Control Valve

1. Remove the control valve mounting screws, and remove the
control valve (1).

{(When reassembling)

= Take care not to damage the O-rings.

24 1027 N'm
2.410 2.8 kgf-m
18 to 20 Iofft

Controf valve mounting

Tightening torque screw

{1} Controi Valve
W1016344
Lift Arm, Hydraulic Arm Shaft and Hydraulic Arm
1. Remove the feedback rod lock nuts (3) and spring {(2).
2. Remove the lift arm, L.H. (5}.
3. Remove the hydraulic arm shaft(7) and lift arm, R.H. (4) as a unit.
(When reassembling)
» Align the alignment marks (6) of the hydraulic arm and hydrautic
arm shaft.
= Align the alignment marks {8) of the lift arm, L.H. and hydraulic
arm shatft.
« Apply grease to the right and left bushings and O-rings.
+ Take care not to damage the C-rings.

{1} Feedback Rod {5} Lift Arm, L.H.

{2) Spring (6) Alignment Mark

(3) Feedback Rod Lock Nut (7) Hydraulic Arm Shaft
{4} Lift Arm, RH. (8) Alignment Mark

W1016583

Hydrauylic Piston

1. Inject the compressed air into the hydraulic cylinder, and take out
the hydraulic piston {1).

{When reassembling)

» Take care not to damage the O-ring (3) and backup ring (2).

* Apply transmission fluid to the O-ring.

+ Replace the O-ring if it is defective, wom or scratched, and it
cause the oil leakage.

{1} Hydraulic Piston {3) C-ring

{2} Backup Ring

W1019016
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3TBAAABBPO14A

{3) Hydraulic Control Valve

€4

(&)
€}

w® \
<oz

ITBAAAKBPOOEE

Lowering Speed Adjusting Valve

1. Remove the internal snap ring {1} and pull out the lowering speed
adjusting valve with shaft (2).

2. Draw out the bali {5) and spring (6).

{When reassembling)

* Take care not to damage the O-rings.

{1} Intermal Snap Ring {4} O-ring
{2) Lowering Speed Adjusting Valve with {5) Ball

Shatt {8} Spring
{3) Stopper

W1019218

Disassembling Control Valve

1. Rernove the spool (1).

2. Rermnove the plug {2} and draw out the washer (3), shims {4)
spring (), poppet (6) and valve seat (7).

{When reassembling)

4910 68 N'm
Tightening torque Relief vaive plug 5.0 to 7.0 kgf'm
37 to 50 IbfH
{1} Spool {5} Spring
{2) Relief Valve Plug {6) Poppet
{3) Washer {7} Valve Seat
(4) Shim

W1029100
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(4) Disassembling Front Loader Control Valve and Relief Valve [If Equipped]

T (22) \ '

&
\% ‘:_::./
B3 )

3TBAAAKBPOZZA
{1) Dust Seal {11} Backup Ring {21) Collar {31) Ring
{2) Valve Body {12} Coflar {22} Backup Ring {32) Stopper
{3) Spool for Boomn {13) Spring Holder 1 (23) O-ring {33) Detente Spring
(4) Com (14} Spring {24) Spool for Bucket {34) Detente Ring
{5) Poppet {15) Spring Holder 1 {25) Plug {35) Ball
{6) Spring (18) Detente Bolt 1 (26) Ball {36) Plug
{7) Shirn {17) Detente Bolt 2 {27} Detente Ring (37) Plug
(8) O-ring {18) Spring Holder 2 {28) Detente Spring {38) O-ring
{9 Plug {19) Spring {29} Stopper (39} Spring
{10) Oing {20) Spring Holder 2 {30} Ring (40} Check Valve

B Boom Control Section and Bracket Control Section

1. Remove the plug (37) and take out the spring (39) and load check valve (40).

2. Remove the plug (25}, (36} from valve body {2).

3. Remove the ring (30), (31) and take out the stopper {29), (32), detente spring (28), (33), detente ring (27}, (34) and
ball (26), (35).

Draw out the spaol (3), (24) with other component parts from vatve body (2).

Rellef valve

Remove the plug (9) and take out the spring (6), poppet {5) and corn (4).

~m>
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[4] SERVICING

(1) Hydraulic Pump

ITGAAABTPO10A

ITGAAABTPO20A

STGAAABTPOZ1A

Clearance between Tip of Gear Tooth and Casing
1. Measure the clearance between gear and casing at several
points with feeler gauge.

2. f the clearance exceeds the allowable limit, replace the
assembily.

Clearance between tip Allowable limit ¢.15 mm
of gear tooth and casing 0.059 in.

W1022533

Clearance between Bushing and Gear Shaft

1. Measure the gear shaft ©.D. with an outside micrometer.
2. Measure the bushing 1.D. with a cylinder gauge.
3. If the clearance exceeds the allowable limit, replace it.

0.020 to 0.091 mm
Factory spec.

Clearance between 0.00079 to 0.0035 in.
busing and shaft . 0.12 mm
Allowable limit 0.0047 in.
14.970 to 14.980 mm
Gear Shaft O.D. Factory spec. 0.58937 to 0.58978 in.
. 15.000 to 15.061 mm
Bushing |.D. Factory spec. 0.59056 to 0.59295 in.
W1022650
Side Plate Thickness

1. Measure the side plate thickness with an outside micrometer.
2. Ifthe thickness is less than the allowable limit, replace it.

Factory spec 248 to 2.50 mm
) 0.0977 to 0.0984 in.
Side plate thickness
Allowable limit 240 mm
0.0945 in.

W1022982
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(2) Hydraulic Cylinder

JTBAAABBPD16A

Hydraulic Cylinder Bore

1. Check the cylinder internal surface for scraich or damage.

2. Measure the cylinder |.D. with a cylinder gauge.

3. If the measurement exceeds the aliowable limit, replace the
hydraulic ¢ylinder block.

Cylinder 1.Ix.

Factory spec.

70.05 to 70.10 mm
2758 t0 2.759 In.

Allowable limit

70.15mm
2.762in.

3GFABABBPO31A

Ww1023111

Clearance between Hydraulic Arm Shaft and Bushing

1. Measure the hydraulic arm shaft O.D. with an outside

micrometer.

2. Measure the bushing 1.D. with a cylinder gauge, and calculate the

clearance.

3. If the clearance exceeds the allowable limit, replace the bushing.

Clearance between
hydraulic arm shaft and

Factory spec.

0.020 to 0.1 mm
0.00079 to 0.0043 in.

bushin . 0.30 mm
9 Allowable |imit 0012 in.
, 37.925 to 37.950 mm
; Factory Right 1.4932 to 1.4940Q in.
Hydraulic amm shaft O.0D.
spec. Left 33.925 to 33.950 mm
€ 1.3357 to 1.3366 in.
Right 37.970 t0 38.035 mm
Bushing 1.0 Factory 1.4949 1o 1.4974 in.
(aﬂer press ﬁtted) speac. Left 23.970 to 34.035 mm
@ 1.3374 to 1.3399 in,

8-518
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1. WIRING DIAGRAM

JTBAAALSPOO1A
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ELECTRICAL SYSTEM

Color of Wiring

W......... White WR ........ White / Red LW ........ Blue / White

R .. Red WY ........ White / Yellow LG ......... Blue / Green
L.... Blue WL ........ White / Blue LR ... Blue / Red

Y oo Yellow RW ....... Red / White LB ......... Blue / Black

B ... Black RL......... Red / Blue LOr ... Blue / Orange
G........... Green RY ........ Red ! Yellow YG ........ Yellow / Green
P......Pink RB ........ Red { Black YR ........ Yellow / Red

g i Light Green RG ......... Red / Green YB ........ Yellow / Black
Br..... Brown BW ........ Black / White YL ... Yellow / Blue

Or .......... Orange BL .......... Black / Blue GR ....... Green / Red

Sb .......... Sky Blue BR ........ Black / Red GW ....... Green / White
WG ... White / Green BY ......... Black / Yellow Lg¥Y ...... Light Green / Yellow
WB ... White / Black LY .......... Blue / Yellow LgB ....... Light Green / Blue

9-M2
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2. ENGINE STARTING SYSTEM AND STOPPING SYSTEM

B3200 tractor equipped operator presence control (OPC) system. This system will automatically stop the engine

when operator stands up from the seat while shifting the PTO gear shift lever or depressing the HST pedal.

This system is controlled by five switches, {PTO switch 1, PTO switch 2, seat switch, seat tilt switch, HST safety

switch) and controller.

Engine starting is operated with starter after current flowing frorn controller o stator motor.

Engine stopping is operated with key stop solenoid after current flowing from controller through key stop solenoid

relay to key stop solenoid.

[11 OPC SYSTEM CIRCUIT

@) [ % %%@

&)
&)

L@ S (10). |

>

A
j oo/
(12)

:
LY

< (13)

(8) PTO Switch 1

(9} PTO Switch 2

3TBAAAKOPOOTA ' 7 ‘AK 7.
{1} Battery {5) Starter

{2} Slow Blow Fuse {6) Main Switch

{3} Key Stop Solenoid Relay {7} Operator Presence Controller

{4) Key Stop Solenoid

9-M3

{10} Seat Tilt Switch

{11} Seat Switch
{12} HST Pedal Switch
(13) Reguiator I. Terminal
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[2] CONTROLLER

{13)

2
E——

Oy

@ @,

p—0 0—O O

(5}
4—-—O_L_O—l

@)

®

——0

- S

@, |

ITBAAAGOPOD3A

(12)

(9

{(10)

(1

B Operator Presence Cantrol (OPC) System

B3200 is configured with an “Operator Presence
Control {OPC)” system 1o control engine starting and
engine automatically stopping.

This OPC system mainly consists of controller and
engine starting / stopping control switches such as HST
pedal switch, seat switch, seat tilt switch, PTO switch 1
and PTO switch 2.

Main paris regarding OPC system are laid out as
shown in the electrical circuit.

(1) Main Switch {11) Key Stop Solenoid
{2) PTO Switch 1 (12) Battery
{3) Seat Tilt Switch {13) OPC Cantroller
{4) PTO Switch 2
{5} Seat Switch
(6) HST Pedal Switch
{7) Regulator L Terminal
{8) Body Earth
{9) Starter Motor
{10} Key Stop Sclencid Relay

a to | :Controller Tgrminal

ST : Main Switch 8T Terminal
G ¢ Mazin Switch G Terminal
AC :Main Switeh AC Tarminal
E : Starter Mofor B Terminal
8: Starter Motor 8 Terminal

W1013417

9-M4



B3200, WSM

ELECTRICAL SYSTEM

(6) —

@] ] °

ITBAAAGIPOO3B

3TBAAAGSPOOSA
{13
(12} ST —
Q=
5 |
c (2)_._ 12} l
R S 8l 5| @
™ (3) @) —= T¥Sivey
— G Ty d
(5)—- M
bl {3}
/R N

()

@ |

(&)

B Controfier

Controller is located inside the panel board.

A current from the main switch, safety switches and
regulator L terminal fiows to controller,

Controller receives current as data, processes the
data, and sends out current computing results to starter
motor, key stop solenoid relay, and key stop solengid.

OPC controller {(13) conirols engine starting and
engine stopping.

A current flows from battery to controlier,

A current from switches such as PTO switch 1 {2),
seat tilt switch {3), PTQ switch 2 (4), seat switch (5) and
HST pedal switch (8), flows to the controfier.

A current from regulator L terminal (7) flows to the
controller.

After starting the engine, the controller (13) supplies
current to starter motor 8 terminal or key stop solenoid
relay (10).

Controller (13) receives data, processes the data, and
sends out the computing results.

Controller (13) receives data from safety switches,
processes the data inside the controller itself, and sends
out the computing results to starter motor (9) for engine
starting, and key stop solenoid relay (10) for engine
stopping.

Controller (13} is configured with a delay timer in the
controller unit to hold fuel cut signal from the controller
uhit to key stop solenoid {11) for about 1 second.

{1) Main Switch
(2) PTO Switch 1

ato | :Controller Terminal

ST : Main Switch ST Terminal
{3) Seat Tiit Switch + Main Switch G Terminal
(4) PTOQ Switch 2 A :Maln Switch AC Terminal
(9) Seat Switch B : Starter Motor B Terminal
]
_,

o

{6} HST Pedal Switch : Starter Motor S Terminai
{7) Reguiator L Terminal : Current Flow
{8) Body Earth
(9) Starter Motor
{10} Key Stop Solencid Relay
{11) Key Stop Solenoid
{12) Battery
(13) OPC Controller
(14) Steering Post

W1013855
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[3] SAFETY SWITCH AND ENGINE CONDITION
{1) Related Switches

M Seat Switch and Seat Tilt Switch

These switches are located under the seat. When
sitting on the seat, the seat switch (2) is pushed in and
electrical circuit is closed. When the seat is vacant, this
switch is not pushed and electric circuit is opened. Other
seat tilt switch (1) is to detect tiiting the seat. When tilting
the seat forward as shown in the figure, the seat tilt
switch (1) is pushed in and electrical circuit is closed.

(1} Seat Tilt Switch {2} Seat Switch

W1014909

B HST Pedal Switch

When the HST pedal is in neutral, this switch is
pushed in and electric circuit is closed.

(1) HST Pedal Switch
W1015091

M PTO Switch 1 and PTQ Switch 2

These switches are located near the PTO gear shift
lever. When the PTO gear shift lever is in neutral, the

rear PTO switch 1 (1} is pushed in and electric circuit is
closed.

On the other hand, the PTO switch 2 (2) is 10 detect
the PTO gear shift lever in rear PTO speed position.
When the PTO gear shift lever is shifted to rear PTO
speed position, this switch is pushed in and electric
circuit is closed.

{1} PTO Switch 1 {2} PTO Switch 2
W1015181

8-M6
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{2} Engine Starting Conditions

When the following conditions become complete, electric current (12V) reaches starter 8 terminal through operator
presence controlier from main switch 50 terminal, and the engine can be started.

PTO Switch
{Neutral : OGN}
(Engaged : OFF)

HST Pedal Switch
{Neutral : ON)
{Others : OFF)

Condition

ON

ON

(3) Automatic Engine Stop

W1015447

Engine can be shut off under the following conditions since these conditions cause key stop relay to operate and
it controls fuel cut solenoid.

Seat Switch HST Padal Switch PTO Switch 1 Hﬁaf:f“ggé Seat Tiit Switch
Condition {Occupied : ON) {Neutral : ON) {Neutral : ON} {Rear PTO :En age : {Tilted : ON}
{Vacant : OFF) (Others : OFF) (Engage : OFF) ON) gage - {Normaj - OFF)
1 OFF OFF ON/ OFF ON / OFF ON / OFF
2 OFF ON 7 OFF OFF OFF ON/ OFF
3 OFF ON/OFF OFF ON OFF
H NOTE

« When the mid PTO is not engaged and the seat is tilted, the engine does not stop even if rear PTO is

engaged.

g-M7
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The Correct Automatic Engine Stop Condition

[INCORRECT] Page 9-M7

{3) Automatic Engine Stop
Engine can be shut off under the following conditions since these conditions cause key
stop relay to operate and it controls fuel cut solenoid.

Seat Switch Main Shift Switch | PTO Switch 1 PTO Switeh 2 Seat TIit Switch
or HST Pedal
Condition | (Gccupied : ON) Switeh {Neutral : ON} (Others : ON) (Tilted : ON}
{vacant : OFF} {Meutral : ON) (Engage : OFF) | (Hear PTO Engage: : {Normal : OFF}
{Others | OFF) OFF}
1 OFF OFF ON / OFF ON/OFF ON/ OFF
2 OFF ON OFF QN OFF ON / OFF
| 3 OFF ON OFF OFF | OFF i
W NOTE

* When the mid PTO is not engaged and the seat is tilted, the engine does not stop
even if rear PTO is engaged.

[CORRECT]

{3) Automatic Engine Stop
Since the key stop relay controlled the engine stop solenoid as show in the table below, the
engine should be shut off.

\

Seat Switch Main Shift Switch | PTO Switch 1 PTO Switch 2 Saat Tilt Switch
of HST Pedal
Condition | {Occupied : ON) Swiltch {Newtral - ON} {Others : OFF) {Tilted : OGN}
{Vacant : OFF) {Neutral : ON) {Engage : OFF) | (Fear PTQ Engage - {Normal : OFF)
{Others : OFF) ON}
1 oFF  * OFF ON / OFF ONFOFF ON / OFF
2 OFF ON/OFF QOFF QFF ON/ OFF
3 OFF ON / OFF QFF O OFF

m NOTE

¢+ When the mid-PTQ is not engaged and the seat is tilted, the engine does not stop
while the rear PTO is engaging.
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3. LIGHTING SYSTEM

The lighting system consists of combination switch (light switch and hazard switch), head lights, tail lights, hazard
lights, etc..

[1] HEAD LIGHT

—#{ L.H. Head Light

L R.H. Head Light

sulling

Battety or
System lNumination Lamp

1

H
L.H.Tail Light H
=

R.H. Tail Light

JI S

3TBAAAFSPO0BC

The light switch, which forms a combination switch with the turn signal light switch, has two pasition OFF and ON.
Current passes through the light circuit as shown in the figure above.

[2] TURN SIGNAL LIGHT

L.H.Turn Signal Light
(L.H. Hazard Light)

L.H.Turn Signal

Batlery or Combi Flasher || Indicator Lamp
Charging -nation ™ Unit
System Switch ]

_ |R.H, Turn Signal Light

L L *|(R.H. Hazard Light)

= R.H.Ture Signal
Indicator Lamp

1

3TBAAAFIPO3GE

The tum signat light which, switch forms a cambination switch with the light switch, has three position; OFF. 1., 2..
When using turn signal light switch, blinks only one side light and other one stays on. The operation of the turn signal
light switch is given to priority when the hazard switch and the turn signal light switch are turned on at the same time.

9-M8
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[3] HAZARD LIGHT

Battery or

Sharai

Hazard
Switch

Flasher
Uniit

Il

ITEBAAAFOPOI7A

L.H. Hazard Light

L.H. Hazard indicator
Lamp

L

# R.H. Hazard LIght

R.H. Hazard Indicator

Y

Lamp

——

Hazard switch has two positions; ON and OFF. Blinking the hazard lights and indicator lamps as shown in the

figure above. The hazard light is operative when the key switch is in either the ON or OFF positions.

9-M2
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4. EASY CHECKER

Ta check the conditions of tractor easity before and during operation, easy checker combination of lamps on the

easy checker board is provided.

{11 INDICATION ITEMS

JTBAAALOPOOBA ™. T

[2] ENGINE OIL PRESSURE ALARM

{1} Qil Pressure Lamp

When the engine oil pressure is low, this lamp
illuminates.
(2) Charge Lamp

When the charging system is not functioning properly,
this lamp illuminates.
{3) Pre-heat Indicator Lamp

When the key switch is in the “Pre-heat” position, the
pre-heat indicator lamp illuminates.

W1015795

When the engine oil pressure has dropped, the
engine oil pressure swiltch is activated to let the current
flow from the main switch and to light up the lamp.

(1} Cil Pressure Switch

W1015898

9-M10
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1. TROUBLESHOOTING

Symptom Probable Cause Solution Reference
Page
All Efectrical Battery discharged or defective Recharge or replace 9-88
gqulprtnents DoNot  "Battery positive cable disconnected or Repair or replace 9.87
perate improperly connected
Battery negative cable disconnected or Repair or replace 9-57
improperly connected
Slow blow fuse blown Replace G-35
Fuse Blown Short-circuited Repair or replace -
Frequently
wW1014322
BATTERY
Battery Discharges Battery defective Recharge or replace 89-58
Too Quickly Dynamo defective Repair or replace -
Regulator defective Replace 9-818
Wiring harness disconnected or improperly Repair or replace -
connected {between battery positive terminal
and regulator B terminal)
Cooling fan belt slipping Adjust tension G-26
WA1D13580
STARTING SYSTEM
Symptom Probable Cause Solution geference
age
Starter Motor Does Battery discharged or defective Recharge or replace 9-S8
Not Operate Slow blow fuse blown Replace G-35
Safety switch improperly adjusted or defective Repair or replace 9-813
Wiring harness disconnected ar improperly Repair or replace -
connected (between main switch 50 terminal
and operator presence controtler, between main
swiich 50 terminal and starter relay, between
safety switches and operator presence
controller, between safety switches and starter
relay, between battery positive terminal and
starter motor)
Operator presence controlter defective Replace 9-518
Key stop solenoid relay defective Replace 8-812
Starter motor defective Repair or replace 9-526
Main switch defective Replace 9-310
Pre-heat indicator Battery discharged or defective Recharge or replace 9-S8
Lamp Does Not Light ["gj0. ' iow fuse blown Replace G-35
When Main Switch Is — _ - -
in Pre-heat Position Wiring harness d:sconnected.or |mproper!y Repair or replace -
connected (between main switch 19 terminal
and pre-heat indicator, between pre-heat
indicator and glow plugs)
Mairn switch defective Replace 8-810
Pre-heat indicator defective Replace 9-524
W10171158

9-81
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AUTOMATIC ENGINE STOP

9-82

. Reference
Symptom Probable Cause Solution Page
Engine Does Not Solenocid fuse blown Replace G-35
Stop When Main K - -
ey stop solenoid replay defective R -

Switch Is Turned OFF y stop Pay v eplace $s12

Key stop solenoid defective Replace -

Operator presence controller defective Replace 9-518

Wiring harness disconnected or improperly Repair or replace -

connected (between operator presence

controller and key stop solenoid relay, between

key stop solenoid relay and battery positive

terminal}
Engine Does Not Solenoid fuse blown Replace G-35
Stop When Ke ; -

stop solenoid defective Replace —

Automatic Engine y STop — - p
Stop Conditions Seat switch or seat tilt switch defective Adjust or replace 9-813
Become Complete HST safety switch defective Adjust or replace 9-816

Safety switch {(PTO switch 1 or PTO switch 2) Adjust or replace 9-814, 15

defective

QOperator presence controller defective Replace 9-518

Wiring hamess disconnected ar improperly Repair or replace -

connected {between operator presence

controller and key stop relay, between key stop

relay and engine stop solenoid, between key

stop relay and battery positive terminal)

W10T1236
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CHARGING SYSTEM

9-53

Symptom Probable Cause Solution E:;c:rence
Charging Lamp Does | Fuse biown (10A) Replace G-35
goftl"r?:'t ¥hen 2“8":‘ Wiring hamess disconnected or improperly Repair or replace -

WIich Is tume connected (between main switch AC terminal
and panel board, between panel board and
dynamo}
Bynamo defective Repair or replace -
Regulator defective Replace 9-518
Charging Lamp Does | Wiring harness disconnected or improperly Repair or repiace -
Not Go Off When connecied (between main switch 30 terminal
Engine Is Running and alternator, between panel board and
dynamo}
Dynamo defective Repair or replace -
Regulator defective Repiace 9-518
W10711313
LIGHTING SYSTEM

Symptom Probabie Cause Solution s::;rence
Head light Does Not | Fuse blown (10 A) Replace G-35
Light Bulb blown Replace G-35

Wiring harness disconnected or improperiy Repair or replace -
connected (between main switch AC terminal
and combination switch B1 terminal, between
combination switch 1 terminal and headlight
Tail Light Does Not Fuse blown {10 A} Replace G-35
Light Bulb blown Replace G-35
Winng harness disconnected or improperiy Repair or replace -
connected {between main switch AC terminal
and combination switch B1 terminal, between
combination switch T terminal and tail light)
itlumination Light Fuse blown {10 A} Replace G-35
Does Not Light Butb biown Replace (-35
Wiring harness disconnected or improperly Repair or replace —
connected (between main switch AC terminal
and combination switch B1 terminal, between
combination switch T terminal and panel board)
Hazard Light DBoes Fuse blown (10 A) Replace G-35
Not Light Bulb blown Replace G-35
Wiring harness disconnected or improperly Repair or replace -
connected
Flasher unit defective Replace 9-522
Hazard switch defective Replace 9-521
W1023742
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LIGHTING SYSTEM (Continue)

9-84

Symptom Probable Cause Solution :}:s:rence
Hazard Indicator Buib blown Replace G-35
Lamp Does Not Light "y Harmess disconnected or improperly Replace -

connected
Hazard Light Does Flasher unit defective Repair or replace 9-522
Not Flicker
Turn Signal Light Fuse blown (10 A) Replace G-35
Does Not Light Builb blown Replace G-35
Wiring harness disconnected or improperly Repair or replace -
connectad
Flasher unit defective Replace 9-322
Combination switch defective Replace 9-519
Turn Signal Light Bulb blown Replace G-35
Indicator Lamp Does "yyiincharness disconnected or improperly Repair or replace -
Not Light connected (between combination switch R or L
terminal and panel board)
Turn Signal Light Flasher unit defective Replace 9-822
Does Not Flicker Combination swilch defective Replace 9-519
W1iD14322
EASY CHECKER

Symptom Probable Cause Solution s:;eerence
QOil Pressure Lamp Engine oil pressure too low Repair engine -
Lights Up When Engine oil insufficient Replenish G-16
Engine Is Running - - -

Qil pressure switch defective Replace 9-823
Short circuit between oil pressure switch lead Repair —
and chassis
Circuit in panel board defective Replace 9-823
Qil Pressure Lamp Bulb blown Replace G-35
Does Not Light When "7 0561 ire switch defective Replace 9-S23
Main Switch Is — - - .
Turned On and Wiring harness disconnected or |mprop9rly Repair or replace -
Engine !s Not connected (petween panel board and oil
Running pressure switch)
Circuit in panel board defective Replace 9-823
W1011542
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GAUGES
Symptom Probable Cause Solution geference
age
Fuel Gauge Does Not | Fuel gauge defective Repair 9-325
Function Fuel level sensor defective Replace -
Wiring hamess disconnected or improperly Repair or replace -
connected {between panel board and fuel level
sensor)
Circuit in panel board defective Replace 9.823
Coolant Temperature | Coolant temperature gauge defective Replace 9-525
ga:(?t? ?1oes Not Coolant temperature sensor defective Replace -
unctio
Wiring harness disconnected or improperly Repair or replace -
connected (between panel board and coolant
temperature sensor)
Circuit in panel board defective Replace 9-523
W1011619

9-35
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2. SERVICING SPECIFICATIONS

ELECTRICAL SYSTEM

STARTER
Item Factory Specification Allowable Limit
Commutator O.D. 28.0 mm 27.0 mm
1.1010n. 1.06 in.
Difference of Less than 0.02 mm 0.05 mm
0.D's 0.0008 in. 0.002 in.
Mica Undercut 0.60 mm 0.20 mm
0.024 in. 0.0079in.
Brush Length 14.0 mm 9.0 mm
0.551 in. 0.35 in.
WIO13874
GLOW PLUG
Glow Plug Resistance Approx. 0.8 Q J -
Wi013874

9-56
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3. CHECKING, DISASSEMBLING AND SERVICING
A\ cauTion

* To avold accidental short circuit, be sure to attach the positive cable to the positive terminal before the
negative cable is attached to the negative terminai.

* 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.

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

B IMPORTANT

If the machine is to be operated for a short time without battery {using a slave battery for starting), use

additional current (lights} while engine is running and insulate terminal of battery. If this advice is

disregarded, damage to regulator may result.

[1] CHECKING AND ADJUSTING

(1) Battery

Battery Voltage

1. Stop the engine and turn the main switch off.

2. Connect the COM (-} lead of the voltmeter to the battery’s
negative terminal post and the (+) lead to the positive terminal
post, and measure the battery voltage.

3. If the battery voltage is less than the factory specification, check
the battery specific gravity and recharge the battery.

| Battery voltage J Factory spec. t More than 12 V
W1012124

Battery Terminal Connection

1. Turn the main switch on, and tum on the head light.

2. Measure the voltage with a voltrmeter across the battery’s positive
terminal post and the cable terminal, and the voltage across the
battery’s negative terminal post and the chassis.

3. If the measurement exceeds the factory specification, clean the
battery terminal posts and cable clamps, and tighten them firmly.

[ Potential difference ‘ Factory spec. | Less than 0.1 V ‘
wW1012151

3TMABABSPOD1A

9-57
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Battery Condition Indicator

1. Check the battery condition by reading the indicator {2).

State of indicator display
Green Specific gravity of eI‘ectrolyta and‘ guality of
electrolyte are both in goed condition.
Biack Needs charging battery
White Needs changing battery
B IMPORTANT

* The factory installed battery is of non-refillable type, If the

indicator turns white, do not charge the battery but replace
it with new one.

(1) Battery {2} Indicator

W1016405

Recharging

A CAUTION

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.

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.

. To slow charge the battery (1), connect the battery positive

terminal {3} to the charge positive terminal and the negative (2)
to the negative, then recharge in the standard fashion.

. A boost charge is only for emergencies. kit 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.

. The battery is charge if the indicator display turns green from

black.

. When exchanging an old battery for a new one, use battery of

equal specification shown in table.

Table
Battery Yolts Capacity Reserve at c CO::.’ Cl‘;orrnlal
T ) at SHR (min) ramang arging
ype Amps Rate (A)
55B24L
(S}-MF 12 36 79 433 4.5
{1) Battery (3} Positive Teminal
{2} Negative Terminal {4} Indicator
W1016725
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Directions for Storage

1. When shuiting down the tractor for long pericds of time, remove
the battery from the tractor, store the battery in a well ventilated
placed where it is not exposed to direct sunlight.

2. 5ince the battery self-discharges by approx. 0.5 % per day even
in storage, it must be once every two months in cold season.

3. When storing the battery mounted on the tractor, disconnect the

ground cable from the battery's negative terminal post.
{Reference)

+ Self-discharge Rate

Temperature Self-discharge rate

30 °C (86 °F) Approx. 1.0 % per day

20 °C {68 °F) Approx. 0.5 % per day

10 °C {50 °F)

Approx. 0.25 % per day

W1017453
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(2) Main Switch

JIBAAAIROCER

3TBAAAGEPO24B

3GFABABSPO06EB

Main Switch

1. Remove the steering wheel and the meter panel.
2. Disconnect the 4P connector (1) and remove the main switch (2).
3. Perform the following checks,
{1) 4P Connector (2} Main Switch
W1012247

Connector Voltage

1. Measure the voltage with a voltmeter across the connector 30
terminal and chassis.

2. If the voltage differs from the battery voltage (11 to 14 V), the
wiring harness is faulty.

3TBAAADSPO16A

Connector 30 terminal

Volage - Chassis

Approx. battery voltage

W1012280

Main Switch Centinuity {Te be continued}

1} Main Switch Key at OFF Position

1. Set the main switch OFF position.

2. Measure the resistance with ap ohmmeter across the 30 terminal
and the AC terminal, 30 terminal and 50 terminal, 30 terminal and
19 terminal.

3. If infinity is not indicated, the contacts of the main switch are
faulty.

ap terminal -
AC terminal

30 terminal -

Resistance 50 terminal

Infinity

0 terminal -
19 terminal

W1012312

9-510
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®

AC
19

30 g“
50

ITBAAADOPO17A

Main Switch Continuity {Continued)

2)
1.
2.

3.

Main Switch Key at ON Position

Set the main switch ON position.

Measure the resistance with an ohmmeter across the 30 terminal
and the AC terminal.

i 0 Qis not indicated, the 30 - AC contact of the main switch are
faulty.

Resistance

30 terminal -

AC terminal 00

®

3)
1

W1012344
Main Switch Key at PREHEAT Position

. Set and hold the main switch key at the PREHEAT position.

2. Measure the resistance with an ochmmeter across the 30 terminal

and the 19 terminal, and measure the resistance across the 30

AC terminal and the AC terminal.
5 19 3. If 0 (¥ is not indicated, these contacts of the main switch are
55© faulty.
= - 3¢ terminal -
N 19 terminal
& Resistance - 0
ATBAAADIP018A i‘::‘f::;?:;{
W1012376
4) Main Switch Key at START Position
1. Set and hold the main switch key at the START position.
2. Measure the resistance with an ohnmmeter across the 30 terminal
and the 19 terminal, across the 30 terminal an the 50 terminal,
AC and across the 30 terminal and the AC terminal.
30 19 3. If 0 Q is not indicated, these contacts of the main switch are
{ faulty.
1;1 50
30 terminal -
19 terminal
ATBAAADSPO19A Resistance 30 term‘!nai B o0
50 terminat
30 terminal -
AC terminal
Terminal
Key positicn 30 AC 18 S0
OFF ®
ON *——»
PREHEAT L & —i
START ® g ® -
W1012408
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(3) Key Stop Solenoid Relay

ke

4 #Jjﬁlb\q )
1 2
| s— | —
3 4
——a ——a
. v 1
| L \— )
| STBAAADOPO21A
(4) Glow Plug
{2}
ﬁ"'
3TMABABOPO11A ~ =
| —
| sSTMABABSPO12A

Key Stop Solencid Relay

1. Remove the panel board and key stop solenoid relay ().

2. Apply battery voltage across 2 terminal and 4 terminal, and check
for continuity across 1 terminal and 3 terminal.

3. W0 Qis notindicated, renaew the starter relay (1).

Battery voltage is
applied across 2
terminal and 4
terminal

1 terminal -

Resistance )
3 terminal

(1]9)

{1) Key Stop Solencid Relay 1to 4 : Terminals

W1012480

Lead Terminal Voltage

1. Disconnect the wiring lead (1) from the glow plug (2} after turning
the main switch off.

2. Turn the main switch key to the “PREHEAT" position, and
measutre the voltage between the lead terminal and the chassis,

3. Turn the main switch key to the “START" position, and measure
the voltage with & voltmeter between the lead terminal and the
chassis.

4. Ifthe voltage at either position differs from the battery voltage, the
winng harness or main switch is faulty.

Main switch key at Approx. battery valtage
Voltage {Lead termiral - | "PREHEAT" '
Chassis) Main switch key at
4START” Approx. hattery voltage
{1} Wiring Lead (2) Glow Plug

W1012613
Glow Plug Continuity

1. Disconnect the ieads from the giow plugs.

2. Measure the resistance with an chmmeter between the glow plug
terminal and chassis.

3. If 0 Llis indicated, the screw at the tip of the glow plug and the
housing are short-circuited.

4, If the factory specification is not indicated, the glow plug is faulty.

rGlow plug resistance 1 Factory spec. | Approx. 0.9 €2 |

W1012546

9-5812
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(5) Safety Switch

Seat Switch Continulty Chack

1. Disconnect the safety switch leads.

2. Connect the circuit tester leads to the safety switch terminals,
(When switch is not pushed)

1. Measure the resistance between terminals.

2. i the continuity is not infinity, the switch is faulty, replace it.
{(When switch is pushed)

1. Measure the resistance between terminals.

2. If the continuity is not 0 £, the switch is faulty, replace it.

When seat switch is Infinity
. not pushed
Resistance
When seat switch is 00
pushed
(1) Seat Switch [A] Seat switch is not pushed
[B] Seat switch is pushed
W1019701
Seat Tilt Switch Check

1. Disconnect the safety switch leads.

2. Connect the circuit tester leads to the safety switch terminals.
{When switch is not pushed)

1. Measure the resistance between terminals.

2. If the continuity is not infinity, the switch is faulty, replace it.
{When switch is pushed)

1. Measure the resistance between terminals.

2. If the continuity is not 0 £, the switch is faulty, replace it.

When geat switch is Infini
not pushed Y
Resistance
When seat switch is 'Yo)
pushed
{1) Seat Tilt Switch [A] Seat switch Is not pushed

[B] Seat switch is pushed
WH1020308

9-S13
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PTO Safety Switch 2 Check

1. Check the length A of the PTO safety switch 2 (2).
2. If the measurement is not out of factory specification, adjust the
length A.
3. Disconnect the 2P connector from the PTO safety switch 2 (2).
4. Connect the circuit tester leads to the PTO safety switch 2
terminals.
{(When the rear PTO gear shift lever is in “NEUTRAL” position)
1. Measure the resistance between terminais.
2. If the continuity is not infinity, the switch is faulty, replace it.
{When the rear PTC gear shift lever is In “Engage” position)
1. Measure the resistance between terminals.
2. If the continuity is not infinity, the switch is faulty, replace it.
{Reference)
Length A : 3mm {0.1in.)

ITBAAALIPO24A

b

When the rear PTO
gear shift lever is in (the
“NEUTRAL" positian
Resistance
When the rear PTO
gear shift leveris in {infinity
*Engage” position
{1} Centrel Rod [A} Rear PTO Gear Shift Lever
{2} PTO Switch 2 "NEUTRAL” Position
{3} PTO Shift Am {B] Rear PTO Gear Shift Lever

"Engage” Position
W1021601

9-S14
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PTO Safety Switch 1 Check

1. Check the length A of the PTQ safety switch 1 {2).
2. If the measurement is not out of factory specification, adjust the
length A.
3. Disconnect the 2P connector from the PTO switch 1 (2).
4. Connect the circuit tester leads to the PTO switch 1 terminais.
(When the mid-PTO gear shift lever is in “NEUTRAL" position)
1. Measure the resistance between terminals.
2. If the continuity is not 0 Q, the switch is faulty, replace it.
{(When the mid-PTO gear shift lever is in “Engage” position)
1. Measure the resisiance between terminals.
2. Ifthe continuity is not infinity, the switch is faulty, replace it.
(Reference)
Length A: 3 mm (0.1in.)

STBAAALIPD24A

When the PTO gear
shift leveris in 00
“NEUTRAL" position
Resistance
When the PTO gear
shift lever is in infinity
*Engage” position
(1) Control Rod [A] Mid-PTO Gear Shift Lever
{2) PTQ Switch 1 “NEUTRAL" Posltlon
{3) PTOQ Shiit Arm [B] Mid-PTO Gear Shift Lever

“Engage” Posltion
W1022156

9-815
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HST Safety Switch Check

1. Check the length A of the HST safety switch (1).
2. If the measurement is not out of factory specification, adjust the
length A.
3. Disconnect the HST safety switch leads.
4. Connect the circuit tester leads to the HST 2P connector.
{When the HST pedal is in “NEUTRAL" position)
1. Measure the resistance between terminals.
2. i the continuity is not O £}, the switch is faulty, replace it.
(When the HST pedal is in “FORWARD” position)
1. Measure the resistance between terminals.
2. If the continuity is not infinity, the switch is faulty, replace it.
{When the HST pedal is in “REVERSE” position)
1. Measure the resistance between terminals.
2. Ifthe continuity is not infinity, the switch is faulty, replace it.
{Reference}
Length A : 17.3to0 17.7 mm (0.682 to 0.696 in.)

When the HST pedal

i3 in “NEUTRAL" 00
position
When the HST pedal
Resistance is in “FORWARD"
position
Infinity
When the HST pedal
is in "REVERSE"
position
{1) HST Safety Switch [A} HST Pedal “NEUTRAL” Position
{2) H5T Pedal [B] HST Pedal "FORWARD" FPosltion
[C] HST Pedal “REVERSE" Posltion
W1020574

|8

A

3TBAAAKOPO28A

9-816
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(6) Starter

Motor Test

CAUTION

+ Secure the starter to prevent it from jumping up and down
while testing the motor.

1. Disconnect the bhattery negative cord from the battery.

2. Disconnect the battery positive cord and the leads form the
starter M terminal.

3. Remove the starter from the engine.

4. Disconnect the connecting lead (2} from the starter C terminal
{1).

5. Connect a jumper lead from the connecting lead (2} to the battery
positive terminal post.

6. Connect a jumper lead momentarily between the starter motor
housing and the battery negative terminal post.

7. If the motor does not run, check the motor.

{1) C Terminal (2) Connecting Lead

| BEEABAB1P172A

W1012656

Magnetic Switch Test

1. Disconnect the battery negative cord from the battery.

2. Disconnect the battery positive cord and the leads from the
starter M terminat.

Remave the starter from the engine.

Disconnect the connecting lead (3} from the starter C terminal
(2).

5. Connect a jumper lead from the starter § terminal (1) to the
\ battery positive terminal post.

@) o 6. Connect a jumper lead momentarily between the starter C
terminal {2) and the battery negative terminal post.

7. If the pinion gear does not pop out, check the magnetic switch.

Bow

3EEABAB1P173A

B NOTE

* This test should be carried out for a short time, about3to §
seconds. :

{1) 8 Terminal {3) Connecting Lead

{2) C Terminal

W1012689

9-817
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(7) OPC Controller

STEAAALGRCIOL

(8) AC Dynamo

STBAAAFIPO20A

=

T

(9) Regulator

3 TBANAISROZ0E

1)

3TBAAAFSPO21C

QPC Controller

1. Check the “Engine Starting Conditions” and “Automatic Engine
Stop Conditions” (See page 9-M7).

2. If the tractor does not operate appropriately, check all parts
according to the “1. TROUBLESHOOTING” section.

3. If alt parts except the OPC controller (1) is not defective, replace

the OPC controller (1).
{1} OPC Cantroller

Dynamo No-load Voltage

W1012845

1. Disconnect the lead wires from the dynamo.
2. Start the engine, and check the generating voltage of the

dynamo.
14 10 15 V {at engine
idling speed)
Factory spec. Voltage —
36 to 39 V {at engine high
speed)

WI1013115

Continuity across Regulator's Terminals

1. Remove the regulator.

2. Check with a tester whether the regulator is in optimum condition

or not.
Bl Check Table
B NOTE
* Type to use a high-resistance tester as far as possible.
Te;ter Cord colors
{+) terminal
Tester _ 3 s 3 4 5 8
(-} terminat
i @ L 9
2 ®
Cord 3 . &
colors 4 ®
5 L » & L »
(1) Regulator 1: Sky Blue
2: Black
3: Sky Blue
4: {3reen
5: Yellow
6: Red
W1D17265

9-518
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(10} Combination Switch

Combination Switch {To be continued)

1. Remove the steering whee! and steering boot,
2. Disconnect the combination switch connector,
3. Remove the combination switch {1) and perform the following
checks 1) to 6).
{1) Combination Switch
W1017739

[SEEARATGROZITAY
1) Connector Veltage
TN 1. Measure the voltage with a voltmeter across the connector B1
terminal and chassis when the main switch is “ON” position.
oL gy 2. ifthe vc?ltage‘ diﬁ:ers from the battery voltage, the wiring harness
L ) [ g 7o and main switch is faulty,
T 1_1 —_— Vollage Tgﬂ,,s:o“;:;t 2;;::::”61 i Battery voltage
% W1017861
- e
3TBAAAFSP0238
2) Head Light Switch Continuity when Setting Switch at OFF
=, Position
1. Set the light switch to the OFF position.
1 ol g 2. Measure the resistance with an ohmmeter across the B1 terminal
& Jugz—n 04 to the T terminal, the B4 terminal to the terminal 1.
] . — ° 3. lfinfinity is not indicated, the head light switch is faulty.
EI B1 terminal -
N l Resistance T terminal Infinity
{Switch at OFF position} | 841 terminal -
1 terminal
STBAAAFIP0O24B
W1017991
3} Head Light Switch Continuity when Setting Switch at ON
AN Position
:- 1. Set the light switch to the ON position.
| oL g 2. Measure the resistance with an ohmmeter across the B1 terminal
<2 |5 J’E“z_ ) 4 1o the T terminal and the B1 terminal to the termina! 1.
— — BT 3. i 0 Qs not indicated, the head light switch is faulty.
e—=_9|2 _
— — B1 terrlnmal -
® Resistance T terminal
(Switch at ON position} B1 terminal - 02
1 terminat
STBAAAFSP(248

9-519
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St

Combination Switch (Continued)

4) Turn Signal Light Switch Continuity When Setting Switch
Knob OFF Position
1. Set the turn signal light switch to the OFF position.
2. Measure the resistance with an ohmmeter across the B2 terminal
and L terminal, the B2 terminal and R terminal.
3. K infinity is not indicated, the combination switch is faulty.
B2 terminal -
Resistance L terminal
(Switch knob at OFF - Infinity
position) B2 terminal -
R terminal
W1018249
5} Turn Signal Light Switch Continuity When Setting Switch
Knob at 1 Position
1. Set the turn signal light switch to the 1 position.
2. Measure the resistance with an ohmmeter across the B2 terminal
and R terminal.
3. If 0 ©2is not indicated, the combination switch is faulty.
B2 terminal - .
Resistance R terminal 0aQ
(Switch knob at 1 -
position) B2 terminal - Infinity
L terminal

e
3TBAAAFSPO25E
W prm——
— I
- B2 l 81
— d{ |~ 1 T} ]
= i B —
I
e
ATBAAAFOPO26B
oy
® — I 3 B3
SRELS S5~ ¢
— | —] R T !
) 1
—
r——l
3TBAAAFOPO27B

W1018418

6) Turn Signal Light Switch Continuity When Setting Switch

Knob at Z Position

1. Set the turn signal light switch to the 2 position.

2. Measure the resistance with an ohmmeter across the B2 terminal

and L terminal.

3. If 0 Qis notindicated, the combination switch is faulty.

. B2 terminal -
Resistancea L terminal oo
(Switch knob at 2 52
. terminal - :
position
} R terminal tofinity

W1018530

9-320
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(11) Hazard Switch

Hazard Switch

1. Remove the steering wheel and steering boot.

2. Disconnect the 4P connector from hazard switch after disconnect
the battery negative cord,

3. Remove the hazard switch.

4. Perform the following checks.

{1) Hazard Switch

W1(18642
SIERVALEFERTE
Connector Voltage
| | ‘ /(1} 1. Connect the battery negative code, then measure the voltage
le te with a voltmeter across the a terminal and chassis.
a d 2. If the voltage differ from the battery voltage, the wiring harness is
| |
(1) faulty.
o I Voltage | a terminal - Chassis l Approx. battery voltage
= (1) 4P Connector
W1018780

STBAAAKOPO29A

Hazard Switch Continuity
3 @) 1. Measure the resistance with ohmmeter across the a terminal and

¢ terminal, and across the d terminal and e terminal.
2. If the measurement is not following below, the hazard switch or
the bulb are faulty.
Resistance a terminal -
(Switch at OFF) ¢ terminal Infinity
Resistance a terminal - 00
(5} &) {Switch at ON) c terminal
ITBAAAFOFO20A Resistance d terminal -
(Bulb) e terminal Approx. 13 Q
{1) Hazard Switch {4) d Terminal
{2) Bulb {5) ¢ Terminal
{3} a Terminal {6} e Terminal

W10168882

9-521
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{12) Flasher Unit

+B S 4
T

(3 |
. ;i g
(@) _@
T
3TAAAABQP0_E @

Flasher Unit Connector Voltage

. Remove the meter panel and panel under cover.
. Disconnect the connector (2) from the flasher unit (1).
. Measure the voltage with a voltmeter across the h terminal and

chassis.
if the voitage differ from the battery voitage, the wiring harness is

faulty.

FVoItage ] h tetminal - Chassis ] Approx. battery voltage |

(1) Flasher Unit {2) Connector

W1019206

Flasher Unit Actuation Test

1.

2.

Set the hazard switch to the ON position, and make sure the
hazard light gives 60 to 85 flashes for a minute.

With the main switch and the hazard switch at the ON positions,
raspectively, move the turn signal switch to the left. Make sure
that the right-hand light stays on and the left-hand light gives
flashes earlier {(by about 20 flashes) than when the hazard lamp
is activated. Then move the turn signal switch to the right and
make sure the corresponding actions take place,

Now set the main switch to the ON position and move the turn
signal switch alone. Make sure the same action as above result.
If both the hazard switch and the tumn signal switch function but
the above actions de not take place, replace the hazard unit with
new one.

{1} Hazard Switch {3} Flasher Unit
(2} Tum Signal Switch

W1019395

9-522
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(13) Easy Checker

\
\

(1

3TAAAABOPG48A

ITMABABIPO3TA

Easy Checker

. Remove the panel board and disconnect the meter panel

connector {1) from it.

Turn the main switch on.

Measure the voltage with a valimeter across the terminal (Red /
Yellow)} and the earth terminal {Black).

if the voltage differs from the battery voltage, the wiring harness
fuses and main switch should be checked.

{1} Meter Panel Cannectar

W10196598

Charging Circuit {Panel Board and Wiring Harness)

1.
2.

3.

4.

Remove the panel board from tractor.

Disconnect the 6P connector from the regulator after tuming the
main switch off.

Turn the main switch on and connect a jumper lead from the
wiring harness connector terminal {Black) to the chassis.

If the charge lamp does not light, the panel board circuit,
regulator, wiring harness, or fuse is fault.

{1) Reguiator {a) From Charge Lamp

W1019776

Engine Qil Pressure Switch

. Disconnect the lead from the engine oil pressure switch after

turning the main switch OFF.

Turn the main switch ON and connect a jumper lead from the
lead to the chassis.

If the engine oil pressure indicator lamp does not light, the panel
board circuit or the wiring harness is faully.

(1) Engine Qil Pressurg Switch (a) From Oil Pressure Lamp

W1019036

8-523
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n

3TMABABIPO3BA

3TBAAAFOPO3IA

4

Engine Qil Pressure Switch Continuity

1.
2.
3. Ifinfinity is not indicated at pressure over 4.9 kPa (0.5 kgf!cmz, 7

Measure the resistance with an chmreter across the switch
terminal and the chassis.
1§ 0 Q) is not indicated in the normal state, the switch is faulty.

psi), the switch is faulty,

Resistance (Switch
terminat - Chassis} approx. 4.9 kPa (0.5 Infinity

In normal state 159

At pressure over

kaffem?, 7 psi)

(1} Engine Qil Pressure Swiich

W1020161

Glow Plug

1.
2.

3.

4.

Disconnect the lead from the glow plug.

Connect the tester positive cable to the glow plug lead and
negative one to the chassis.

Measure its voltage with a voltmeter, after turning the main switch
to the preheating or starting position.

If its voltage is not approximately the battery one, check the main
switch or wiring harness.

{1} Giow Plugs (a} From Main Switch 19 and Pre-heat

indicator Lamp
W1020345

Monitor Lamp (for Charge, Engine Qil Pressure, Pre-heat,

Mlumination and Hazard)

1. After removing the meter panel from tractor.

2. Remove the each lamp.

3. Measure the lamp resistance.

4. Ifitis infinity, replace the lamp with new.

‘ Lamp spec. J All lamp —I 12V, 1.7 W
{1) Mumination {4} Charge

{2) Pre-heat {5) Engine Qil Pressure
{3) Hazard

W1020523

9-524
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(14) Gauges

3TMACABIPOG 1B

Fuel Level Sensor

1) Sensor Continuity

1. Remove the fuel level sensor from the fuel tank.

2. Measure the resistance with an oshmmeter across the sensor
terminal and its body.

3. Ifthe reference values are not indicated, the sensor is fauity.

ITMABABZPO41A

—EmW =
{1)

. Float at upper-
Resistance . most position 1050
{Sensor terminal Reference value
- its body) Floatatlower- 3 443151970
most position
W1020761

Coolant Temperature Sensor

1) Lead Terminal Voltage

1. Disconnect the lead from the coclant temperature sensor afier
turning the main switch off.

2. Turn the main switch on and measure the voltage with a
voltmeter across the lead terminal and the chassis. i the voltage
differs from the battery voltage, the wiring harness fuse or coolant
temperature gauge is faulty.

Voltage Lead terminal -

Chassis Approx. battery voltage

ITMABABOPO42A

(1)

2) Sensor Continuity

1. Measure the resistances with an ohmmeter across the sensor
terminal and the chassis.

2. Ifthe reference value is not indicated, the sensor is faulty.

Approx. 161 Q at 120 °C (248 °F)
Approx. 27.4 (3 at 100 °C (212 °F)
Approx. 51.9 () at B0 °C (176 °F)

Resistance (Sensor

terminal - Chassis) Reference value

Approx. 153.9 €1 at 50 °C {122 °F)

()

3TBAAALOPGIIB T

{1) Coolant Temperature Sengor {a} From Temperature Gauge
W10200911

Fuel Gauge and Coolant Temperature Gauge Continuity

1. Remove the meter panet from the tractor.

2. Check the continuity with an ohmmeter across the U terminal {1}
and IGN terminal (3} and across the U terminal (1) and GND
terminal (2}).

3. Ifinfinity is indicated, the coolant temperature is faulty.

4. Check the continuity with an ohmmeter across the U terminal (4}
and IGN terminal (6) and across the U terminal {(4) and GND
terminat (5).

5. Kinfinity is indicated, the fuel gauge is faulty.

{1} U Terminal (Fuel)

{2y GND Terminal (Fuel}
(3) IGN Terminal (Fuel}

{4) U Terminal {Ternperature)
(5} GND Terminal {Temperature)
(6) IGN Terminal (Temperature}

W1021151

9-826
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[2] DISASSEMBLING AND ASSEMBLING
(1) Starter

3TBAAAFSPD41A (12)

« ol N OELN 2

Disconnect the connecting lead from the magnetic switch (3).
Remove the screw (1} and remove the magnet switch (3).

Remove the screw (16) and through bolt (17), and separate the rear end frame (15).

Remove the brush holder (14).

Draw out the armature {13) and yoke {12).

Remove the gasket (11), gasket {19) and plate (18).
Draw out the shaft assembly (9) with the drive lever (5).
NOTE

Do not damage the brush and commutator.

Do not miss the ball (10).

9-526

{1} Screw
(2) Front Bracket
(3) Magnetic Switch
(4) Overrunning Clutch
{5} Drive Laver
{6) Internal Gear
(7) Shatft
(8) Planetary Gear
{9) Shaft Assembly
(10) Ball
{11) Gasket
(12) Yoke
{13} Amnature
{14) Brush Holder
{15} Rear End Frame
{16) Screw
{17) Through Bolt
(18) Plate
{19) Gasket

W1021763
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(2) AC Dynamo

STAAAABOPO40A 4)

(1) !
@)

ITAAAABIPO41A

Stator
1. Remove the nut (3) and separate the stator comp. (4}.
2. Unscrew the screws (1) and remove the stator (2).

{1} Screw {3) Nut
{2} Stator {4) Stator Comp.

W1022319
Rotor

1. Tap out the shaft (1) from the rotor (3).

{When reassembling)
+ Take care the direction of the collar (4}, the flat side should face

to the pulley (2) side.

{t) Shaft {(4) Collar
{2) Puiley {5) Dearings
{3) Rotor (6) Collar

W1022532

9-827
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[3] SERVICING

(1) Starter

3EEABAB1P182A

3EEABAB1P1B4A

3EEABAB1F185A

(A}

\

Commutator and Mica

1. Check the contaci face of the commutator for wear, and grind the
commutator with emery paper if it is slightty worn,

2. Measure the commutator O.D. with an outside micrometer at
several points.

3. If the minimum 0O.D. is less than the allowable limit, correct the
commutator on a lathe to the factory specification.

4. Measure the mica undercut.

5. Ifthe undercut is less than the ailowable limit, correct it with a saw
biade and chamfer the segment edges.

Factory spec 28.0mm
¥ spec. 1.101in.
Commutator O.D. 50
. O mm
Allawabie limit 1.08 in.

Less than 0.G2 mm
Factory spec.

0.0008 in.
Difference of Q.D."s
. (.05 mm
Allowable limit 0002 in.
0.60 mm
Factory spec. 0.024 in.
Mica undercuyt
L 0.20 mm
Allowable limit 0.0079 in.
{1) Segment {a} Correct
{2) Undercut {b) Incorrect
{3) Mica
W1022744
Brush Wear

1. Ifthe contact face of the brush is dirty or dusty, clean it with emery
paper.

2. Measure the brush length A with vernier calipers.

3. If the length is less than the allowable limit, replace the yoke
assembly and brush holder.

| 14.0 mm

Factory spec. 0561 in.
Brush tength A 0
. Omm
Allowable fimit 0.35 in.

i
w1023058

9-528
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- JEEABAB1P188A

~Z

3GFABABIPO14A

3GFABABSPO15A -

Brush Holder

1. Check the continuity across the brush holder and the hoider
support with an ohmmeter.
2. it conducts, replace the brush holder.

Brush holder - Holder
support

Resistance Infinity

Ww1023199

Armature Coil

1. Check the continuity between the commutator and armature coil
core with an chmmeter.

2. If it conducts, replace the armature.

3. Check the continuity between the segments of the commutator
with an chmmeter.
4. If it does not conduct, replace the armature.

W1023321

9-829
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