
TESTING AND ADJUSTING

DD transmission

Complaint Possible cause V Remedy

Gears slip out of mesh. (1) Incomplete meshing action due to Disassemble and repair or
improperly assembled shift V replace.
control mechanism

(2) Inner end of shift lever worn Repair or replace.
down or loose

(3) V Gear teeth unevenly worn Replace.

(4) Backlash too large Replace gears.
V (5) Shaft splines badly worn, result- Replace.
.. inginloosefit V V

I~ard shifting. (1) Dragging clutch Adjust clutch.

(2) Shift lever or forks loose or worn Repair or replace.

(3) Foreign matter lodged between ° Clean by washing.
gears

(4) Oil viscosity too high Change with oil of proper
viscosity.

(5) End faces of gear teeth damaged Repair or replace.

(6) Distorted. or broken forks Repair or replace.

Noisy. (1) Not enough oil, or oil dirty Add or change.

(2) Backlash too large Change gears.

(3) Worn, damaged or rattling Adjust or replace.
bearings

(4) Excessively worn shaft splines Repair or replace.

(5) Damaged or worn gear teeth, or Repair or replace.
improper tooth contact V

(6) Bevel gear out of adjustment Adjust.

(7) Gears out of alignment, or teeth Adjust, or replace.
distorted



TES]1NG AND ADJUSTING

DPS transmission

Complaint I Possible cause Remedy

Machine does not move in one or A. Low oil pressure
more speeds or all clutches slip. (1) Not enough oil Refill.

(2) Loose, broken or maladjusted Repair or readjust.
control linkage

(3) Gear pump or its drive defective Overhaul or replace.

(4) Air being sucked into pump Check packed joint in pump
suction and repair or replace.

(5) Internal oil leakage in control Disassemble and repair or replace
valve due to wear or failure of defective parts.
sealing members such as piston
seals and 0-rings

(6) Main relief valve internally dirty Overhaul. Correct its pressure
with foreign matter stuck in setting.
sliding clearance, or out of
adjustment

(7) Oil viscosity too low Use Class CD oil (engine oil) of
API classification, whose viscosity

: rating is SAB lOW.

B. Mechanical failure

(1) Transmission shaft damaged Disassemble and replace.

(2) Seized or bound clutch piston, Disassemble, repair or replace.
friction plates or mating plates,
resulting in reduced clutch
capacity

(3) Friction plates or mating plates Disassemble and replace.
worn or damaged

(4) Beyel gears or other gears Disassemble and replace.
defective

C. Neutral safety valve malfunctions Overhaul or replace.

Machine jolts on shifting. (1) Accumulator valve not working Disassemble and repair or replace.
properly

(2) Oil viscosity too high Change with oil of proper viscos
ity. V

Slow response of transmission (1) Clogged orifice in control valve ° Disassemble and clean. V

to shifting. (2) Not enough oil Refill.

(3) Control linkage maladjusted Readjust.

(4) Air being sucked into gear pump Retighten or replace packing.
due to loose packed joint in
suction line

(5) Faulty seal ring on clutch piston Disassemble and replace.
(6) Damaged 0-ring in path of oil to Disassemble and replace.

clutch piston
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TESTING AND ADJUSTING

Possible cause

(1) Engine not delivering enough
power

(2) Not enough oil

(3) Air being sucked into gear pump

(4) S ticking or bound spool in main
relief vaive

(5) Weakened spring in main relief
valve.

(6) Worn-down gear pump

(7) Strainer or filter clogged

(8) Badly worn clutch piston ring or
0-ring

(9) Water in oil

(10) Control linkage maladjusted

(11) Slipping clutches due to low main
pressure

(12) Damaged clutch piston

(13) Dragging wheel brakes

(1) Control linkage maladjusted

(2) Burnt clutches

(3) Clutch piston, friction plates or
mating plates binding.

(4). Clutch valve seized, resulting
in no pressure drop

(5) Oil level too high or too low

(1) Air being drawn into oil circuit

(2) Water in oil

(3) Burnt or worn bearings

(4) Instrument out pf order

(5) Dragging clutches

(6) Clutch valve linkage maladjusted
(7) Dragging brakes

(8) Continuous overloading of
machine

o Refill.

Check joint and replace packing
• as necessary.

° Disassemble and repair or
replace.

o Disassemble and replace the spring.

Replace.

Clean or replace.

Disassemble and replace.

Change oil.

° ReadjusL

o Readjust.

Disassemble and replace.

Readjust.

Readjust.

Disassemble and replace burnt
parts.

Disassemble, repair or replace.

Disassemble, repair or replace.

replace.

Replace.

Replace friction and mating
plates.

Readjust.

Readjust.
o Avoid abusive use of machine.

Complaint

Not enough ou~ut.

Remedy

Re-tune engine.

Transmission does not shift
into neutral even if control
lever is moved into neutral or
inching pedal is depressed.

Abnormal oil temperature rise.

Adjust to the prescribed level.

° Retighten joints and connections,
replace gaskets, or check oil
level and add oil, as necessary.

° Change oil.
o Disassemble and repair or
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TESTING AND ADJUSTING

Complaint Possible cause Remedy

Main relief pressure is too high. (1) Main relief valve maladjusted Overhaul and adjust.

(This is not a symptom; it is a (2) Internal oil passage in main Overhaul and clean.
finding obtained by checking relief valve clogged
with pressure gauge.) (3) Wrong kind of hydraulic oil Use oil meeting the specifica

tions.

Transmission responds too slow (I) Clogged oil strainer or filter Clean or replace.
to shifting, or clutches slip. (2) Worn-down gear pump Replace.
(This is the symptom of main (3) Main relief valve maladjusted Readjust.
pressure being too low.)

(4) Air being drawn into oil circuit Retighten joints and connec
tions, replace gaskets, or add oil
to oil pan.

(5) Not enough oil Add oil.

. (6) Oil leakage from loose joint or Inspect and repair, replacing 0-
connection. rings and seals as necessary.

Clutch oil pressure is abnormally (1) Main relief pressure too low Refer to the procedure immedi
low when inching pedal is in atel~’ above.
released condition. (Transmission responds too

slow to shifting.)(This is not a symptom: it shows
up as slow response of transmis- (2) Clutch valve spool defective Repair or replace.
sion or as slipping clutch.) (3) Clutch piston seal ring defective Replace.

(4) Inching pedal control linkage Readjust.
maladjusted

Machine jolts even when inching (1) Inching pedal control linkage Readjust.
pedal is depressed gently. maladjusted

(2) Clutch valve out of order Repair or replace.

Machine picks up speed too (1) Clutch pedal control linkage ‘ Readjust.
slowly even when inching pedal maladjusted
is released sharply. (2) Clutch valve out of order o Repair or replace.
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TESTING AND ADJUSTING

Transfer

Complaint Possible cause Remedy Remarks

Machine does not move Mechanical trouble inside transfer Repair or replace.
in any speed.

Machine does not move One or more gears damaged Replace.
in one or more speeds,
forward or backward.

Noisy operation. (1) Not enough oil Add oil.

(2) Backlash too large ~ Readjust or replace Check bearings,
parts. shaft and gears for

. wear — cause of
~ excessive backlash.

(3) Bearings worn or damaged Replace.

(4) Shaft splines worn Replace.

(5) Gear tooth contact incorrect, Readjust or replace.
or teeth worn or damaged

Oil leakage. (1) Oil level too high Lower oil level.

(2) 0-rings damaged Replace.

(3) Oil seals damaged Replace.

(4) Transfer case installation loose Retighten or replace
• or packing defective packing.

Overheating. (1) Oil level too low Add oil.

(2) Backlash too large or too small Repair or replace. Check bearings for
spalled or cracked
races.

(3) Bearings misaligned Repair or replace.

Abnormal wear. (1) Oil insufficient or dirty

(2) Abuse

° Add or change oil.

° Avoid abuse of
machine.

Check oil for
presence of metal
chips.
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TES11NG AND ADJUSTING

Bevel gear

Complaint Possible caus~ Remedy Remarks

Excessive gear noise. (1) Gear oil insufficient or dirty Add or change.
(2) Backlash too large Adjust. Noise on turning to

one side means som
rattling condition du
to worn splines, loos
bearings or excessiw
backlash.

(3) Bearings worn down, Adjust or replace.
damaged or loose

(4) Damaged or worn gear teeth Adjust or replace.
or poor tooth contact

(5) Bevel gear improperly Adjust. Misalignment could
installed be the cause.

Overheating. (1) Gear oil wanting or dirty, or Add or change.
of wrong kind

(2) Backlash too large or too Adjust or replace.
small

(3) Bearings too tight, too loose, Adjust or replace. Raceways could be in
or damaged cracked, spalled or

~ otherwise damaged
condition.

(4) Bearings out of alignment Adjust.

Oil leakage. (1) Too much gear oil, or oil Remove excess oil to Leakage of oil into
viscosity too low hold oil level as steering clutch side

prescribed, or change incapacitates this
oil by one meeting device.
viscosity specffica
tion.

(2) Defective oil seal Replace.

(3) Portions of shaft in contact Repair or replace. Loose bearings cause
with oil seals worn shaft to wobble and

thus promote oil
leakage even if oil seals
are in sound condition.

(4) Cracked case Repair or replace.

Abnormal wear. (1) Gear oil not enough, dirty or Add or change. Change oil if metal
of wrong kind particles are noted in

oil. Such particles or
gritty matter promotes
wear.

(2) Bevel gear out of adjustment Adjust.
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TESTING AND ADJUSTING

Steering clutches and brakes

Complaint Possible cause Remedy Remarks

Clutch slips (overheats). (1) Control linkage out of adjust- o Adjust. Check lever free play.
ment

(2) Linings dirty Wash with gasoline, Investigate to locate a

or replace the disc point through which
plates. oil is entering clutch

case. Wash case
interior clean, as
necessary.

(3) Disc plates and friction plates Repair drums ~i Be sure that each disc
not capable of smooth sliding plates, eliminating plate moves smoothly
movement offsets or any irregu- in ~r on drum.

larity inter
fering with smooth
axial sliding move
ment.

= (4) Spailed, flaked or damaged a Replace plates.
linings of disc plates

(5) Weakened or brokan clutch Replace. a Habitual “half-clutch”
springs operation tends to

overheat clutch and
thus weakens springs.

(6) Disc plates and friction plates Repair or replace. Warped plates are
warped usually a result of

overheating, for which
habitual “half-clutch”
operation is usually to
blame.

(7) Defective clutch cylinder See the topic, “Steer

ing clutch cylinder.”

Clutch drags. (1) Clutch out of adjustment Adjust.

(2) Excessive rattle in steering Adjust.
• control linkage

(3) Worn or damaged release Replace. Grease bearing fully
bearing atthetimeof

reassembly.
(4) Dirty disc linings. Clean by washing, or

replace.
(5) Disc plates and friction plates a Repair or replace. Warped disc plates are

sticking or warped caused by overheating

resulting from habitual
“half-clutch” opera
tion.

• (6) Defective clutch cylinder See the topic, “Steer

~~~ clutch cylinder.”
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TESTING AND ADJUSTING

L Complaint Possible cause Remedy Remarks

f Not enough braking force. (1) Brake out of adjustment Adjust.
(2) Brake lining dirty Clean by washing. Be aware of possibil

of oil leaking in fror
final drive case and
bevel gear case. Dra
out oil and water, if
any, now and then.

(3) Lining worn down, with rivet Replace.
heads in rubbing condition

(4) Brake band warped, broken or Repair or replace.
otherwise damaged

(5) Dragging clutch Adjust or repair. Dragging clutch is
often cause of appare
poor braking.

Brake drags. (1) Maladjustment Adjust as prescribed. Uneven or inadequate
band-to-drum clearanis likely to result in

overheating.
. Readjustment is

necessary if pulling
steering clutch lever
justalitile causes

~ machine to turn.
(2) Return ~spring weakened Readjust or replace.

(3) Brake band distorted Repair or replace.

Steering valve

Complaint Possible cause Remedy Remarks

Jerky movement I (1) Foreign particles lodged Disassemble and
between valve (plunger) and clean. Change
bore hydraulic oil if dirty.

(2) Weakened or broken return Replace.
spring

(3) Valve (plunger) and bore Replace.
worn

Poor returning action of (1) Foreign particles lodged Disassemble and
piston. between piston and bore clean. -

(2) Weakened or broken valve o Replace.
spring
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TESTING AND ADJUSTING

Remove excess oil or
use gear oil of proper
viscosity.

o Replace.

Retighten. Replace
broken packings.

Oil leakage into
steering clutch case
results in slipping
clutch.

Steering clutch cylinder

Complaint Possible cause Remedy Remarks

Clutch drags or grabs. (1) Oil leaks inside cylinder Repair or replace.

(2) Valve (plunger) and bore worn Repair or replace.

~ (3) Relief valve out of adjustment Adjust.

: (4) Air leaks at pipe joints o Retighten.

Clutch slips, resulting in Steering control valve defective Repair or replace.
no power flow.

Final drives

Complaint Possible cause Remedy Remarks

Noisy. (1) Not enough gear oil, or dirty Add or change. After working ma
• gear oil chine on muddy or

flooded ground, check
. oil for contamination

by examining oil
. sampled out of drain

point.

(2) Backlash too large Repair or replace. Loose bearings or
worn shaft promotes
tooth wear, resulting
in excessive backlash.

~ (3) Worn or damaged shaft or Repair or replace.
: teeth

Overheating. (1) Not enough gear oil, wrong Add or change.
kind of oil or dirty oil

: (2) Damaged bearings Replace. “Damage” here
~ means spalled or

chipped balls, rollers
~ or racewayS or

~ broken cages. Inspect..
~ bearings very care

fully, for bearing
. trouble can result in

costly major repair.

Oil leakage. (1) Too much gear oil, or oil
viscosity too low

(2) Faulty oil seals

(3) Bolts securing case or cover
loose, or packings broken
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TESTING AND ADJUSTING

Complaint Possible cause Remedy Remarks

Sprocket rattles. (1) Worn or damaged bearings Replace. Damaged bearings
escape notice
because their effect
usually show up
when machine is
running.
If the sprocket is
suspected to rattle,
check its bearings
immediately.

(2) Worn splines in fit of sprocket Replace.
to its shaft

Sprocket teeth wear (1) Track stretched (due to Replace pins and
abnormally, permanent elongation) bushings.

(2) Master pin worn Replace.

(3) Side faces of sprocket teeth Repair by welding or Abnormal sprocket
worn replace. tooth wear is often

due to misalignment
. of sprocket, track

rollers and front idler
or of the track frame.
When checking these

. for alignment, check
track frame, too, for
misalignment particu

. larly at its front end.

Side faces of sprockets (1) Track frame misalignment Realign frame.
wear. relative to sprocket

(2) Front idler mispositioned in Reposition and adjust Front idler, track
place, or its wear strips idler, or replace wear rollers and sprocket
excessively v~om strips, must be in perfect

alignment in fore-aft
direction or side faces
of sprocket and links
or track roller flanges
will rapidly wear off.

(3) Track too loose tensioned Adjust.
(4) Track pin bushings badly Repair by welding or With pin bushings

worn replace. badly worn, track
moves in wavy fashion
to rub side faces of
sprocket.

(5) Too much axial play of track Repair or replace..
rollers

(6) Track frame distorted Repair.
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TESTING AND ADJUSTING

Undercarriage

Complaint Possible cause Remedy Remarks

Front idlers, track rollers (1) Improper installation or Check position of So that track will move
and carrier rollers wear misalignment each and set it straight, front idler and
abnormally. correctly. other rollers must belined up straight. This

is particularly impor
tant for front idler.

(2) Track frame misaligned Adjust. Track frame must be
relative to chassis trued up with respect to

sprocket, and two
frames, right and
left,must be perfectly
parallel.

(3) Distorted track frame Repair. Refer to (4).

(4) Worn link pins and bushings Repair or replace. Track will move inwavy fashion to rub
rollers and sprocket if
pins and bushings are
worn down.

(5) Front idler and track rollers Repair or replace. Track will oscillate
have too much axial play sidewise to promote

wear of flange parts of
rollers if idler and
rollers have too much
sidewise play.

(6) Track links worn Repair or replace. This malcondition
(Secure specified link allows roller flanges to
height.) rub link bosses.

(7) Loose track Adjust. A loose track promotesflange wear.

Rollers tend to overheat, (1) Inadequate lubrication Disassemble and lubri- Loss of lubricant is
or will not roll. cate. often accompanied bypresence of muddy

water in rolling
clearance. Such
muddy water means
that floating seal has
failed.

(2) Rolling clearance between Repair or replace.
bushing and shaft too small,
or roller has little or no axial
play ________________________
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TESTING AND ADJUSTING

Complaint Possible cause Remedy Remarks

(3) Interference between ~ck Adjust axial play of Interference ~s likely
roller and track frame, or shaft,or remove foreign to occur when bushii
foreign matter lodged between matter. end faces are worn,
the two resulting in exCeSSiVC

axial play of shaft.

(4) Unevenly worn rollers o Repair. “Uneven wear” mear.
here localized wear
due to abrasive conta
between a stuck rolle:
and track.

(5) Track too tight Adjust. This conditiofl is oftei
due to recoil spring
being fouled up with
dirt, sand, etc.

(6) Bolts securing roller shaft Disassemble and
bushings broken repair.

Abnormal noise from (1) Loose shoe bolts Retighten. This reLightefling
undercarriage. should be carried out

as early as possible;
otherwise the whole
shoe assembly would
fail beyond repair.

(Z) Bolts securing roller shaft Retighten.
collar loose

(3) Bolts securing roller shaft Disassemble and
bushing broken or missing repair.

(4) Track pitch too large Replace link pins and This condition not
bushings. only gives rise to noise

but also promotes
wear of rollers.

(5) Interference of track with Repair. This condition is
roller flanges evidenced by shiny

metal surfaces on
roller flanges and side
faces of sprocket teeth
and, if left unheeded,
will result in the kinds
of wear already
mentioned.
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TESTING AND ADJUSTiNG

Complaint Possible cause Remedy Remarks

Track tends to slip off. (1) Track loose Adjust.

(2) Front idler misposirioned Relocate idler to
correct position.

(3) Recoil spring insufficiently Adjust or replace.
preloaded or broken

(4) Roller flanges worn Repair or replace. Refer to Complaint

“Front idlers, tack
rollers and carrier
rollers wear abnor
mally.”

(5) Abusive steering by operator Avoid backing and
sharp turning on
rough wound.(6) Sprocket teeth worn
Repair by welding.
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DISASSEMBLY AND REASSEMBLY

6 Steering clutch levers
7 Steering control rods
8 Brake control rods

2. Disconnect the following parts:

9 Steering clutch oil hoses (2 pcs)

3. Remove the following parts:

10 Universal joint
11 TransmisSion

NOTE

Before hoisting the transmission, shift it
forward to pull the pinion back out ofmesh
with the bevel gear.

Installation

To install, follow the reverse ofrem oval sequence.

Inspection after installation

(1) Make sure that the electric wires, pipes and
hoses are connected properly.

(2) Fill the transmission case and bevel gear
case with recommended oil.

602389

c3~S~ 602390
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DISASSEMBLY AND REASSEMBL’~

Disassembly

Remove the following groups in the alphabetical order:

A Transmission control lever group

B Main drive shaft (input shaft) group

C Shift fork group

D Countershaft group

B Bevel gear shaft group

A Transmission control lever group, B Main drive shaft (input shaft) group

(Loosen Al and A2.)
Al,A2 Hose clamps
(Remove Al thru A7 as an assembly.)
A3 Cover
A4 Cover
A5 Retainer
A6 Spring
A7 Control lever
A8 Lever case
A9 Transmission cover

Disassembly sequence

Input gar
2nd-speed reverse gear
Spacer
1st-speed reverse gear
Spacer
Ball bearing
Input shaft
Snap ring
Ball bearing

•A3 Al

A 4

A9

602391

B16

602392

(Remove~Bl and B2 as an assembly.)
Bi Flange
B2 Plug
(Remove B3 and B4 as an assembly.)
B3 Cover
B4 Oil seal
B5 Locknut
B6 Lock washer
(Remove B7 thni B14 as an assembly.)
B7 Spacer

B8
B9
B 10
Bli
B 12
B13
B 14
B15
B16
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DISASSEMBLY AND REASSEMBLY

C Shift fork group, 1) Countershaft group, E Bevel gear shaft group

Ci Expansion plug
C2 Spring
C3~ Steel (detent) ball
C4 Spring pin
CS 3rd-speed shift rail
(Remove C6 thru C9 as an assembly.)
C6 3rd-speed shift fork
C7 Spring retainer
C8 Spring
C9 Plunger
ClO Steel (detent) balls (2 pcs)
Cli spring pin
C12 2nd-speed shift rail
Ci 3 2nd-speed shift fork
C14 Interlock pin
C15 Steel (detent) ball (2 pcs)
C16 Spring pin
Cl7 Collar
C18 1st-speed shift rail

(Remove Ci9 thni C22 as an assembly.)
C19 1st-speed shift fork
C20 Spring retainer
C21 Spring
C22 Plunger
Di Cover
1)2 Washer
1)3 Washer
(Remove 1)4 thru 1)12 as an assembly.)
1)4 Spacer
D5 Countergear
1)6 Spacer
1)7 2nd-speed drive gear
1)8 Spacer
D9 1st-speed drive gear
1)10 Spacer
Dii Roller bearing
1)12 Countershaft
1)13 Snap ring
1)14 Bail bearing

El cover
E2 Washer
(Remove E3 thru ES as an assembly.)
E3 Bearing cage
E4 Shims
ES Ball bearing
(Remdve E6 thru E12 as an assembly.)
E6 1st-speed sliding gear
E7 2nd-speed sliding gear
E8 3rd-speed sliding gear
E9 Snap ring
ElO Spacer
Eli Roller bearing
E12 Bevel pinion shaft

Disassembly sequence
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DISASSEMBLY AND REASSEMBLN’

Suggestions

1. Detent group (interlock mechanism) removal

To remove the detent group, place the transmis
sion control lever in NEUTRAL.

Carefully handle steel (detent) balls C3,
ClO and C15 to prevent them from getting
lost.

2. Shaft removal

Drive the transmission shafts out of the case in
the following directions:

(1) Drive out input shaft (main drive shaft) B 14
toward the steering clutch case side.

(2) Drive out countershaft D12 toward the
steering clutch case side.

(3) Drive out bevel pinion shaftEl 2 toward the
universal joint side.

3. Bevel pinion shaft bearing cage removal

Using jacking..bolts, rei~ove bearing cage E3
together with bearing E5 and shims E4.

4. Bevel pinion shaft bearing removal

Remove the inner race and rollers of bearing
Eli. Remove the outer i~ace if necessary.

602395

602396
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DISASSEMBLY AND REASSEMBLY

Inspection

1. Shift forks

Measure the clearance of each shift fork in its
groove in thesliding gear. Replace the fork if the
measurement exceeds the service limit.

Assembly standard

0.1 to 0.3
(0.004 to 0.012)

Unit: mm (in.)

ervjc~J

0.5 (0.020)

2. Detent springs

Measure the free length and test force of each
spring. Replace the spring if any of these
measurements exceeds the service limit.

Unit: mm (in.)

~ Item Assembly Se~ice limit 7
j_~ standard

I Test force,
I kgf (lbf) [N] 9.80 ± 0.49 7.5
I (Initial working (22 ± 1) (17)
I length: [96 ± 5] [74]
L55 (2.17))

3. Gear backlash

Measure the backlash of the gears. Replace the
gears if the measurement exceeds the service
limit.
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DISASSEMBLY AND REASSEMBLY

Reassembly

Reassembly sequence

E3 E5 E8 El E6 E2 E4 El DlO D9 D8 Dl D6 D5 D4 D14 D13 D3 Dl
~ ~E1 2 Dl 2

Eli ElO E9 Dli D2

602167 602168

Transmission
case

BI B8 B9 BlO 811 B12 813 B3 B4 Si B2 case
:~~Bl4

Bl6 815 85
B6
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DISASSEMBLY AND REASSEMBLY

Suggestions

1. Detent group (interlock mechanism) ~
installation

(1) Install lst-speed shift rail C18 and steel
balls C15 in that order.

(2) Insert interlock pin C14 into the hole of
2nd-speed shift rail C12, and put steel balls
ClO and 3rd-speed shift rail C5 in that
order.

NOTE
Install the detent parts with each shift rail
held in NEUTRAL.

2. Bevel pinion shaft installation

(I) Measure dimension L from the end face of
pinion to that of transmission case, making
sure that it is as specified below:

L = 46.2±0.1mm (1.819±0.004 in)

(2) The standard value of this dimension is
indicated on the end face of pinion. Refer
ring to that value, increase or decrease the
thickness of shims E4 to be fitted to pinion
shaft E12 on the opposite side of the pinion
if the dimension is greater or smaller than
the specification.
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DISASSEMBLY AND REASSEMBLY

GEAR PUMP FOR ThANSMISSION AM) STEERING CLUTCHES

Disassembly sequence

(Remove 1 and 2 as an assembly.)
10-ring
2 Cover
3 SideplateB

(Remove 4 thru 7as an assembly.)
4 Side plate A
5 Driven gear
6 Drive gear

7 Gear plate
8 Gasket A
9 Gasket B

10 Balance seal
11 Snap mg
12 Oil seal
13 Mounting flange

6

4

10

13

~. 12

~-zj

A

T 605193
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DISASSEMBLY AND REASSEMBLY

Reassembly

Reassembly sequence

~t H H H ~i H
12 11 10 9 8 4 6 5 7 3

[NOTEd
Be sure to replace, gasket A8, gasket B9,
balance seal 10 and oil seal 12 when reas
sembling the pump.

605043
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DISASSEMBLY AND REASSEMBLY

Removal and Installation

DPS TRANSMISSION

Removal

Start by:

(a) remove the under guard

(b) drain the oil from the transmission
[11 liters (2.9 U.S. gal), approx.]

(c) drain the oil from the transfer and bevel gear
cases [7 liters (1.8 U.S. gal), approx.]

Sequence

1. Remove the following parts:

1 Floor plates (platform) (3 pcs)

2 Electric wire between battery switch and battery
3 Clamp for electric wire between battery and

starter

4 Operator’s seatandseatplate
5 Rear cover

Weight of operator’s 31 kg (68 Ib),
seat and seat plate approx.

5

602336
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DiSASSEMBLY AND REASSEMBLY

6 Steering clutch levers
7 Steering control rods
8 Brake control rods

9 Steering clutch oil pipes (2 pcs)
10 Oil cooler pipe
11 Oil cooler hose
12 Springs (2 pcs)
13 Inching control rod
14 Neutral switch wire

2. Disconnect the fOllowing parts:

15 Inching valve link
16 Speed selector valve and directional selector

valve links

602339

602338
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DISASSEMBLY AND REASSEMBLY

3. Remove the following parts:
17 Universal joint
18 Transmission

of transmission I 182 kg (400 ib),
~ approx.

Before hoisting the transmission, shift it
forward to pull the pinion back out of mesh

~ the bevel gear:

Installation

To instaji, follow the reverse ofremoval sequence.

Inspection after installation

(1) Make sure that the electric wires, pipes and
hoses are connected properly.

(2) Adjust the inching pedal. (Refer to TEST
ING A~D ADJUSTING.)

(3) Fill the transmission and transfer cases with
recommended oil.
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DISASSEMBLY AND REASSEMBLY

Disassembly and Reassembly

Disassembly

Start by:

(a) remove the ~ansfer assembly

(b) remove the oil filter

(c) remove the transmission control valve and
main relief valve

(d) remove the gear pump and oil pipe

(e) remove the suction strainer

(f) remove the air breather, oil filler and oil
level gauge

For disassembly and reassembly of the
gear pump, refer to GEAR PUMP FOR
TRANSMISSION AND STEERING
CLUTCHES.

Disassembly sequence

Remove the following groups in the alphabetical
order:

A Transmission case and flange group

B Reverse clutch group

C Forward clutch group and 3rd-speed clutch
group

0 2nd-speed clutch group V

E 1st-speed clutch group and cover group

When disassembling the transmission, place it
on a workbench having a hole for admitting the
output shaft and cover mounting bolts, with the
front (engine) side up.

I’

602342
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A Transmission case and flange group

1. Remove the following parts:
1 Lock washer

(to be straightened for removal)
2 Washer
3 Bolt(lpc)
4 Oil filter screw
5 Oilpipe(4pcs)
6 Transmission case

[~p~E~J
To remove transmission case 6, attach the
hangers to its front face,and hoist the case
with that face up.

[ Thread size of hangers M1O — 1.25

2. -Remove the following parts from case 6:

7 Flange
8 Oil seal
9 Retaining ring

10 Ball bearing
11 Snapring
12 Gear pump driven gear
13 Ball bearing
14 Retaining ring
15 Ball bearing
16 Retaining ring

602343

‘—7

602345
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B Reverse clutch group

Disassembly sequence

602346

1 Pump drive gear
2 Lubrication relief valve
3 Bolt (8 pcs)
4 Snap ring
5 Snap ring
6 Bolt
7 End housing
8 Mating plates (4 pcs)
9 Friction plates (4 pcs)

10 Return spring (5 pcs)

11 Pressure plate
12 Piston
13 Piston seal
14 Pistonseal
15 Input shaft
16 Ballbearing
17 Ring gear
(Remove 18 thru 24 as an assembly.)
18 Reverse planet carrier
19 Seal ring

20 Spring pin (3 pcs)
21 Pin (3 pcs)
22 Planet gear (3 pcs)
23 Thrust plates (6 pcs)
24 Needle roller bearing (3 pcs)
25 Ball bearing
26 Reverse clutch piston housing

2

4
15

16

26

10 8

18
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C Forward clutch group and 3rd-speed clutch group

Disassembly sequence

1 Needle roller bearing
2 Mating plates (3 pcs)
3 Friction plates (3 pcs)
4 Return spring (5 pcs)
5 Pressure plate
6 Snap ring
7 Ring gear
8 Ring gear
9 Snap ring

10 Bolt(9pcs)
(Remove 11 thru 30 as an assembly.)
11 Forward & 3rd-speed clutch piston housing
(Remove 12 thru 23 as an assetrbly.)
12 Spring pin (3 pcs)

13 Pin(3pcs)
14 Planet gear (3 pcs)
15 Thrustplate(6pcs)
16 Needle roller bearing (3 pcs)
17 Spring pin (3 pcs)
18 Pin (3 pes)
19 Planet gear (3 pcs)
20 Thrust plates (6 pcs)
21 Needle roller bearing (3 pcs)
22 Forward & 3rd-speed planet carrier
23 Seal rings (3 pcs)
24 Piston
25 Piston seal
26 Piston seal

27 Piston
28 Piston seal
29 Piston seal
30 Pin (5 pcs)
31 Ballbearing
32 Ball bearing
33 Snap ring
34 Pressure plate
35 Return spring (5 pcs)
36 Friction plates (3 pcs)
37 Mating plates (3 pcs)
38 Ring gear

602347
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D 2nd-speed clutch group

Disassembly sequence

(Remove 1 thru 4 as an assembly.)
1 2nd-speed clutch piston housing
2 Piston
3 Piston seal
4 Piston seal
5 Pressure plate
6 Return spring (5 pcs)
7 Friction plates (2 pcs)
8 Mating plates (2 pcs)
9 Snap ring

10 Snapring

(Remove 11 thru 17 as an assembly.)
11 2nd-speed planet carrier
12 Spring pin (3 pcs)
13 Pin (3 pcs)
14 Planet gear (3 pcs)
15 Thrustplate(6pcs)
16 Needle roller bearing (6 pcs)
17 Ball bearing
18 Ring gear

18

7

2
4

3
9

8

602348
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E 1st-speed clutch group and cover group

(Remove I thru 4 as-an assembly.)
1 lst-spee& clutch piston housing
2 Piston
3 Piston seal
4 Piston seal
5 Pressure plate
6 Return spring (5 ~pcs)
7 Friction plates (2~fpcs)
8 Mating plates (2 ~cs)
9 Oil seal retainer

10 Oil seals (2 pcs)
11 Retaining ring
12 Snap ring
13 Output shaft

14 Ballbearing
15 Retaining ring
(Remove 16 thru 23 as an assembly.)
16 1st-speed planet carrier
17 Ringgear
18 Springpin(3pcs)
19 Pin (3 pc~)
20 Planet gear (3 pcs)
21 Thrust plates (6 pcs)
22 Needle roller bearing (3 pcs)
23 Sealring
24 Ball bearing
25 Cover

Disassembly sequence
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Inspection

1. Clutch plates

Measure the assembled (total) thickness of the
plates. Replace the plates if the measurement
exceeds the service limit.

Unit: mm (in.)

Item Assembly Service
standard limit

Thickness of new plates 27.70 ± 0.80
Reverse Frictionplates: 4pcs (109~+ 26.10
clutch Matingplazes: 4pcs 0.0315) (1.0276)

Pressure plate: 1 pc

Forward/ Thickness of new plates
3rd- Frictionplates: ~ 21.57±0.62 20.40
speed Mating plates: 3p~ (0.8492 ± (0.8031)
clutches Pressure plate: 1 ~ 0.0244)

2nd-
speed/ Thickness of new plates 15.44 ± 0.44
1st- Frictionplates: 2pcs (0.6079± 14.60
speed Mating plates: 2pcs 0.0173) (0.574 8)
clutches Pressure plate: 1 pc

Thickness of one new friction 2.95 ± 0.10 2.45
plate (0.1 161 ± (0.0965)

0.0039)

2. Thrust plates

Measure the thickness of each thrust plate. Re
place the plate if the measurement exceeds the
service limit.

Unit: mm (in.)

Service
limit

1.8O~1
(0.0709)

II~

602350
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Reassembly

To reassemble, install the groups in the reverse sequence (E thru A).

E 1st-speed clutch group and cover group

Reassembly sequence

13

12 14 10—9

‘~i H ‘~i H H H
24 15 11 17 8 7 6 5 1

6
23

I ‘19
21 18
22 —‘20

21

•20

22

25

4 3

602352
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I Transmission.
~~l 1 17 10 •9 8 7 5 5 ( 1 case

15r—~14 13 12 4 3
18

DISASSEMBLY AND REASSEMBLY

D 2nd-speed clutch group

Reassembly sequence



DISASSEMBLY AND REASSEMBLY

21-19 16~ EEEEEEFE
~‘EEEFE ~rr EE~2 38 9 1 37 36 35 34
~:-23 32 33 3) 20 18 IT 15 13 12

28

r~ TransmisEFEFErm
8 7 6 II 10 5 2 3 4

C Forward clutch group and 3rd-speed clutch group

Reassembly sequence

26 25

LL24

103



DISASSEMBLY AND REASSEMBLY

B Reverse clutch group

Reassembly sequence

irr4rir2r~ir,rFFrr~2rrrrrr~m~5~
21 28

14 13
20—22
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A Transmission case and flange group

DISASSEMBLY AND REASSEMBLY

Reassembly sequence

~ [ [ ~ r— Transmission case
721354

9 10 8 14 15 18 13 I
11—12

Suggestions

1. Apply a coat of engine oil to the 0-ring of oil
filter screw.

2. Bend each lock washer properly — against
the fiat of bolt.

.4

602333

602368 602356

105



DISASSEMBLY AND REASSEMBLY

3. Planet carrier spring pin installation

Drive in the spring pin with its gap positioned in
the direction of carrier rotation. Drive in the
planet pin with its mark A outside.

4. Clutch piston installation

Apply a coat of hydraulic oil (SAB lOW) to the
sliding surface of each piston seal, and install the
seal to the clutch piston as shown.

5. Piston housing installation

Install the piston housings (5 pcs) with their
recessed portions aligned as shown. This illus
tration shows the piston housings seen from -the
engine end.
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6. Oil seal installation to retainer

Install the oil seal to the retainer as shown.

Testing after reassembly

Apply dirt-free pressure air to the oil holes in the
transmission case to make sure that the clutch
pistons move smoothly in the housing.

A Oil hole for reverse clutch

B Oil hole for forward clutch

C Oil hole for 1st-speed clutch

D Oil hole for 2nd-speed clutch

E Oil hole for 3rd-speed clutch

2 to 3 kgfIcm~
Air pressure (28 to 43 psi)

~ [196to294kPa]

~••~

60.2360

602361
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Removal and installation

TRANSMISSION CONTROL VALVE

1. Remove the transmission assembly includ
ing the control valve from the machine,and
remove the valve from the transmission.
(Refer to Removal, DPS TRANSMISSION.)

2. To install, follow the reverse of removal
sequence.

Disassembly

Disassembly sequence

(Remove 1 thru 9 as an assembly.)
1 Roller pin
2 Plug [0-ring]

(Remove 3 and 4 as an assembly.)
3 Slug
4 Valve
5 Inner spring
6 Outer spring
7 Roller pin
8 Plug [0-ring)
9 Valve body

10 Cover [0-ring]
11 Accumulator piston
12 Seat

13 Outer spring
14 Inner spring
15 Pin(3pcs)
16 Plug (2 pcs) [0-ring]
17 Spring (2 pcs)
18 Detent ball (2 pcs)
19 Cover [switch, 0-ring]
20 Speed selector plunger
21 Spring
22 Differential valve
23 Directional plunger
24 Return spring
25 Inching valve
26 Inching spring

(Remove 27 and 28 as an assembly.)
27 Oil seal
28 Cover
29 Spring [washer]
30 Inching valve plunger [snap ring]
31 Roller pin
32 Plug
33 Oil seal (2 pcs)
34 Plug [0-ring]
35 Screw
36 Valve housing
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Reassembly

(Clean all control valve parts except for seals by alkali washing before installing them for reassembly.)

32 31 33 23 22 21 19 20

r-~25 ~30 29
24 26 27

13 14 12 11 10

36

12 678
3

16~-1 15
18 17

Reassembly sequence

(S

34 35
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Removal and installation

Refer to TRANSMISSION.

Disassembly

TRANSFER

1 Lock washer
2 Washer
3 Transfer cover
4 Bearing cage
5 Shims (1 set)

6 Shims (1 set)
7 Snapring
8 Roller bearing
9 Driven gear

10 Bevel pinion

11 Roller bearing
12 Drive gear
13 Bail bearing
14 Ballbearing
15 Transfer case

12
3

13

0

5

12

7

10

11

602364
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Reassembly sequence

Er
14 12~

liE15
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Suggestions

Pinion adjustment

The dimension from the end face of the pinion to
the outer face of the transfer case is punched as
m (plus or minus value) on the end face of the
pinion. Shim adjust this dimension to [46.2 mm
(l.819in.)—m/JOO]±olmm(ocyj4in)ifthe
m value is plus or [46.2mm (1.819 in.) + m/100]
± 0.1 mm (0.004 in.) if the m value is minus.

The shims for adjusting the pinion are available
in these thickness:

Unit: mm (in.)
[Part number Shim thicknesses I
J 58827-10900 0.1 (0.004), 0.4 (0.016), 1.0 (0.039)

L58827~11000 0.1 (0.004), 0.4 (0.016), 1.0 (0.03~J

BEVEL GEAR

Installation

Install the bevel gear on the left side in case
of the DPS transmission; install it on the

~~right side in case of the DD transmission.

112



DISASSEMBLY AND REASSEMBLY

DAMPER

Removal

The damper resembles the flywheel clutch (DD)
and is to be removed together with the engine.
Forremoval of the damper, refer to FLYWHEEL
CLUTCH except for the following items:

(1) Clutch control rod

(2) Rubber hose for ste~ring clutch oil

(3) Rubber hose for oil cooler (flywheel clutch
group)

Installation

To install, follow the reverse ofremoval sequence.

Disassembly

Disassembly sequence

1 Drain plug
2 Flange
3 Air breather
4 Connector
5 Damper cover

6 Shaft
7 Ballbearing,
8 Snap ring
9 Oil seal

10 Damper
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Reassembly

Engine

10

7
8

9

6

2

Reassembly sequence

10~6

602309
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SThERING CLUTCHES AN]) BRAKES

Removal

Start by:

(a) drain the oil from the bevel gear case and
transmission case [9.5 liters (2.5 U.S. gal),
approx.]

(b) remove the tracks (on both sides)

It is not necessary to remove the tracks
unless they engage the sprockets. (Refer to
Removal, TRACKS.)

Removal sequence

1. Disconnect the following electric wires:

(1) Wire between battery switch and battery

(2) Clamp for wire between battery and starter

2. Remove the following parts:

(1) Floor plate

(2) Operator’s seat and seat plate

(3) Rear cover

3. Remove the following parts:

1 Steering control rods (2 pcs)
2 Brake control rods (2 pcs)
3 Springs (4 pcs)

4 Steering clutch oil pipes (4 pcs)
5 Levers (2 pcs)
6 Bracket
7 Steering valve
8 Cover

602400

/4

602401
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9 Cover
10 Shaft
11 Spring
12 Steering brake mounting bolts (4 pcs)
13 Bracket

4. Raise the rear end of the machine by posi
tioning a jack under the steering clutch case
so that the sprockets can be freely rotated,
and block the final drive cases, using wood
blocks, as shown.

5. Hold the clutch pedal in depressed position,
and, place the transmission control lever in
forward 1st position.

6 Unscrew bolts 14 and 15 securing the steer
ing clutch & brake assembly. To do this, turn
the splined portion of traiismission input
shaft S to rotate that assembly to remove the
bolts one by one.
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7. Remove the following parts:
14 Mounting bolts
15 Mounting bolts
A Steering clutch & brake assembly

16 Washer
17 Hose
B Steering clutch cylinder assembly

Installation

To install, follow the reverse ofremoval sequence.

Suggestions for steering clutch & brake assem
bly and cylinder assembly removal

These assemblies can be removed from the
steering clutch case by removing bracket 13,
with the operator’s seat tilted forward. It is not
necessary to remove the seat plate.

Inspection after installation

(1) Make sure that the oil pipes are connected
properly.

(2) Fill the steering clutch with recommended
oil.

A

602405]
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Disassembly

A Steering clutch & brake assembly

(Remove Al thru A9 as an assembly.)
Al Pin
(Remove A2 thru A5 as an assembly.)
A2 Lever
A3 Spring pin

.A4 i~in
A5 Roller

Ad Anchor
A7 Clevis
A8 Adjus~ng nut
A9 Brake band assembly
AiD Outer drum
All bolt ~
A12 Plate

A13 Plate
A14 Spring
A15 Spacer
A16 Pressure plate
A17 Disc plate
A18 Friction plate
A19 Inner drum

Number of friction plates A18

No. of friction 1Machine model plates A18

~PS (standar~swamp models) 6, each side~

~S (super/ultra-super Swamp I 7, each side J
~models) I

Disassembly sequence
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B Steering clutch cylinder assembly

31 Flange
B2 Shifter

C Bevel gear assembly

Cl Locking plate
C2 Nut
C3 Set screw (to be loosened)

Disassembly sequence

33 Bearing
B4 Piston

35 Backup ring
36 Cylinder

Disassembly sequence

(Remove C4, CS and outer race of C7 as an assembly.) C7 Roller bearing
C4 Bearing cage C8 Bevel gear
CS Oil seal C9 Drive shaft
C6 Collar
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Inspection

1. Thickness of disc plates and friction plates

Measure the thickness of the disc plates and
friction plates. If the thickness is less than the
service limit, do the steps 2 and 3 below.

Unit: mm (in.)

Assembly ServiceItem standard limit

Thickness of disc
plates (6 pcs) and 69 66
friction plates (6 (2.72) (2.60)
pcs) (4OPS model)

Thickness of disc
plates (6 pes) and 69.3 66
friction plates (7 (2.728) (2.60)
pcs) (SOPS model)

2. Friction plates

Measure the thickness of each friction plate and
its backlash with the outer drum splines. Replace
the plate if any of these measurements exceeds
the service limit.

Unit: mm (in.)

ServiceItem Assembly standard

I sons
8.7 (0.343)I model 6.0

Thickness I
I 4OPS (0.236)7.5 (0.295)
~ model

Backiash with outer 0.16 to 0.52 I 0.80
drum splines (0.0063 to 0.0205) I (0.0315)

3. Disc plates

Measure the thickness of each disc plate and its
backlash with the inner drum splines. Replace
the disc plate if any of these measurements
exceeds the service limit.

Unit: mm (in.)
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Reassembly

A3,

602412

602244

Tightening torque: 3.5 ± 0.3 kgfm
(25 ±2 lbf.ft) [34 ± 3 N.m]

Tightening torque: 3.5 ± 0.3 kgfm
(25±2 1bf~ft) [34 ± 3 N•m]
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Reassembly sequence

C Bevel gear assembly

F-~ F-4 ~ ~ Steering clutch case
~* ~ r~1 1~C9 CT C4 C5 Cl C2 C3

C6 C8 C2 C7 (Outer race)
(Inner race)

A Steering clutch & brake assembly•

~ ‘~Flange(Bl)
A13 Al5 A14 A19 All A16

1—lAlO
~~A9

i—1 r r—~ ~‘A2 A8 AG Al
AT A5 A4 A3

B Steering clutch cylinder assembly

r- r-1 r—4 F-1 Drive shaft
B4 B3 B2 SI

Suggestions

1. Drive shaft installatio±i

(1) Before installing drive shaft C9, fit the
inner race of left-hand roller bearing C7
and collar C6 to the shaft.

(2) After installing shaft C9 and bevel gear C8
in the steering clutch case, fit the inner race
of right-hand roller bearing C7 to the shaft.

2. Friction plate and disc plate installation

(1) The 50 PS model has seven friction plates
while the 40 PS model has six friction
plates.

(2) In the 50 PS model, put the friction plate
next to the pressure plate.
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3. Tapered roller bearing preload adjustment

(1) Tighten adjusting nuts C2, right and left, to
settle them in place. Lock one of the nuts
with its lock plate Cl, and tighten or loosen
the other nut to adjust the preload. (Tight
ening the nut increases the preload.)

(2) Hook a spring balancer to the tooth of bevel
gear in mesh with the pinion with a wire,
pull the balancer in the tangential direction,
and read the balancer indication.

Item Assembly standard 1
0.72 to 0.88 kgf.m

Preload (5.2 to 6.4 lbf.ft)
[7.1 to 8.6 N.mJ

6.55 to 8.00 kgf
Spring balancer reading (14.4 to 17.6 lbf)

[64.2 to 78.5 N]

4. Bevel gear and pinion backlash adjustment

(1) Put a fuse stock into between the bevel gear
and pinion at the place indicated as E, roll it
and measure the amount of flattening.

(2) Measure the backlash at a total of four
places by turning the bevel gear 9O~ at a
time, and take the smallest measurement for
comparison with the assembly standard.

(3) To adjust the backlash, tighten or loosen the
adjusting nuts, right and left.

602413

E

Unit: mm (in.)
602413

[~oT~]
If one nut in loosened, for instance, the
other nut must be tightened by the same
amount to keep the preload unchanged.
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5. Tooth contact adjustment

(1) To move the bevel pinion G toward or away
from the bevel gear C8 for tooth contact
adjustment, decrease or increase shims F
between the bearing cage and tmnsmission
case.

(2) To determine the tooth contactpattern, brush
red lead sparingly on the bevel gear teeth,
and rotate the pinion backward and forward
until a contact pattern is noted on both
concave and convex faces of the gear teeth.

[No~
To make the tooth contact pattern more
visible, lightlypress the gear when rotating

L~e pinion.

Correct tooth contact

Contact (indicated by the dark areas on the tooth
faces) is heaviest toward the toe end and extends
about 30% of the tooth length on both coi~vex
and concave faces.

Incorrect tooth contact

0 Pinion too far away from bevel gear

(1) Contact extends toward the toe end of
concave faces and toward the heel end of
convex faces.

(2) To correct this contact, decrease the thick
ness of shims F, and turn adjusting nuts C2
to move pinion G away from gear C8.
Again brush red lead on the gear teeth, and
check the contact pattern.
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o Pinion too close to bevel gear

(1) Contact extends toward the heel end of
concave faces and toward the toe end of
convex faces.

(2) To correct this contact, increase the thick
ness of shims F, and turn adjusting nuts C2
to move gear C8 towardpinion G. Recheck
the contact pattern by brushing red lead.

[~OTE~
• The foregoing tooth contact adjustments
• are meaningless unless the bevel gear and

pinion backlash has been adjustedproperly.

Pinion too close to bevel gear
602418
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Removal and installation

STEERING VALVE

For removal and installation of the steering valve,
refer to Removal, STEERING CLUTCHES
AND BRAKES.

Disassembly

Disassembly sequence

1 Cover
2 Oil seal
3 Piston
4 Valve spring
5 Plunger valve

11 Plunger valve
12 Return spring
13 Valve housing

12

8

602419

6 Return spring
7 Cover
8 Oil seal
9 Piston

10 Valve spring
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Reassembly

I H r13~
12—’ll 1O—’9 8—’T 1~—2 3÷—6 5—4

Reassembly sequence
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Removal (disassembly)

FINAL DRIVES

separate the tracks (Refer to Removal,
TRACKS.)

drain the oil from the final drive gear cases

1 Cover
2 Castle nut
3 Washer
4 Sprocket
5 Seal case
6 Floating seal
7 Shims
8 Screw

(Remove 9 thru 14 as an assembly.)
9 Gear case

(Remove 10 thru 14 as an assembly.)
10 Tapered roller bearing
11 Gear
12 Spacer
13 Tapered roller bearing
14 Shaft

15 Snap ring
16 Roller bearing
17 Snap ring
18 Pinion
19 Bail bearing
20 Oil seal

Start by:

(a)

(b)

(c) when it is necessary to remove pinion 18,
remove the steering clutch & brake assem
bly (Refer to Removal.)

Disassembly sequence

602420
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Suggestions

1. Gear case removal

Using a jig, remove gear case 9 together with
shaft subassembly comprising parts 10 thru 14.

Unit: kg (ib)

Standard/swamp j & (132),
models J approx.

Weight of I
gear case and
shaft sub- Super swamp model I 70 (154),I approx.assembly

Ullra-su~erswmap I 90(198),
~ model approx.

The final drive shaft and its gear are
supported by the gear case on one side
and by the frame on the other. Thus,
pulling tbe gear case alone from the
frame is not only dangerous but also
harmful to the shaft subassembly. Be
sure to remove the case to which the
shaft subassembly is installed.

2. Tapered roller bearing .removal

(1) Remove the innerrace androllers of tapered
roller bearing 10 as the components of the
shaft subassembly. Remove the outer race
of this bearing from the steering clutch case
when required.

(2) Similarly remove tapered roller bearing 13.
Remove its outer race from the gear case 9.

(3) The outer race of rOller bearing 16 comes
off together with gearcase 9 when removed.
Remove it from thegear case by loosening
the screw when required.

Inspection

1 Pinion and gear backlash

Measure the backlash, and replace the pinion and
gear if the measurement exceeds the service
limit.

Unit: mm (in.)

Assembly standard Service limit

0.17 to 0.37 I
(0.0067 to 0.0146) 1.00 (0.0394)

129



DISASSEMBLY AND REASSEMBLY

2. Sprockets

Measure the tooth width, andreplace the sprocket
if the measurement exceeds the service limit.

Unit: mm (in.)

Item Assembly standard Service limit

Width of teeth 40 (1.57) 36 (1.42~J

Installation (reassembly)

Reassembly sequence

20

19 iT 16 15

13 9 8 7 5 6 4 3 2
~~14

12 11 10 (Inner race)

Steering~
i clutch

case

3

2.

11 Tightening torque: 7.6 to 9.2 kgf.m
(55 to 67 lbf.ft) [75 to 90 N.m]

602421

10 (Outer race)
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Suggestions

Tapered roller bearing preload adjustment

(1) To adjust the preload of tapered roller
bearing, decrease or increase the thickness
ofshims 7 between the gear case and oil seal
cover.

(2) Decreasing the thickness of the shims in
creases the preload of:the bearing.

Unit: kgf•m (lbf.ft) [N.mJ

Assembly standard

0.29 to 0.37
(2 to 3)
[3 to4J

J~ Item

I Tapered roller bearing

[ (pinion) preload V

Starting torque T of pinion:
= F kgf (lbf) [N] x Lm (in.) (distance from
center of pinion)

[Example] V

IfLis 25cm (9.8 in.), the balancerreading should
be 1.l6kgf (2.6 lbf) [hAN] to 1.48kgf(3.3lbf)
[14.5 N] as calculated below:•

0.29 kgf~m (2 lbf~ft) [3 N~mj
=O.25ni(9.8in.)xX1

= 1.16 kgf (2.6 lbf) [11.4 N]

0.37 kgf’m (3 1bf~ft) [4 N•rn]
~0.25 m (9,8 in.) x X2

X2 = 1.48 kgf (3.3 lbf) [14.5 N]
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Removal

Start by:

UNDERCARRIAGE

(a) separate the tsacks (Refer to Removal,
TRACKS.)

(b) on the PT model, disconnect the hydraulic
hoses from the tilt cylinder, and remove the
blade and blade arms

Removal sequence

1. Remove the following parts:

1 Bolts securing rigid bar (4 pcs)
2 Bolts securing rear support (4 pcs)

2. Hoist orjack up the machine just a little,. and
securely block the rigid bars and steering
clutch cases, using wQod blocks.

3. Remove the undercarriage.

Installation

To install, follow the reverse of removal Se
quence.
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Removal and installation

Start by:

FRONT IDLERS

(a) separate the tracks (Refer to Removal,
TRACKS.)

(b) drain the oil from the idler

Unscrews the bolts (4 pcs).~ Fasten a hoist to the
idler, and pull the idl~r assembly off the track
frame.

I Guide
2 Shim
3 Bearing
4 Floating seal
5 Thrust washer

sight of front idler 38 kg (84 ib),
approx.

(Remove 6 thru 8 as an assembly.)
6 Shaft
7 Bushing
8 Idler

Disassembly

Disassembly sequence
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Reassembly

Tightening torque:
6.~± 0.7 kgfm
(47±5lbf.ft)
[64 ± 7 Nm]

Tightening tbrque:
7.6 ± 0.8 kgf.m
(55 ± 6 lbf.ft)
[75±8N•m]

Reassembly sequence

6754321

Suggestions

Lubrication

602187

(1) Fill the idler with recommended oil through
the plug hole in the shaft.

(2) Use an adaptor and volume pump for this
filling.

Capacity, ~ cc (3.7 cu in.) (S~90 gear oil)
approx.

Part numberPart name

Adaptor pump ~58809-l5100

Volume 58309-03100

1~

6

8

134



DISASSEMBLY AND REASSEMBLY

RECOIL CYLINDERS AND RECOIL SPRINGS

Removal and installation

Start by:

remove the cover, and gradually turn the fill
valve counterclockwise to~a1low grease to
escape from the vent hole:

Keep your face away from the fill valve
when adjusting or lloosealng the track.
The cylinder pressuriis released when
the front idler stops moving backward.

Removal sequence

1. Remove recoil cylinder guard 1:

2. Remove recoil cylinder assembly 2 by un
screwing mounting bolts (4 pcs).

I Weight of hydraulic adjuster 15 kg (33 lb),
[~~inder assembly approx.

3. Remove carrier roller bracket assembly (re
coil spring assembly) 3.

Weight of carrier roller brack1~ 42 kg (93 ib),
assembly (with carrier roller) : J approx.

~. Remove the track carrier roller assembly.
(Refer to Removal, TRACK CARR~R
ROLLERS.)

Installation

To install, follow the reversepfremoval sequence.

Adjustment after installation

Adjust the tracks.
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Disassembly

Disassembly sequence

1 Cover
2 Stopper
3 Fill valve
4 Washer

(ReThove 5 thru 7 as an assembly.)
5 Cylinder

6 Dust seal
7 Rod packing
8 Plate
9 Shaft

10 Ring
11 Spring retainer

12 Sphng
13 Carrier roller bracket
14 Bracket

(for ultra-super swamp model)
15 Carrier roller bracket

(for ultra-super swamp model)

3

1:
11

2~

602426A
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Suggestions

To remove recoil spring 12, hold plate 8 with the
arbor ofa press having a capacity ofat least 3 tons
(7000 Ib) as shown, unscrew four bolts, and
gradually back off the press arbor to letthe spring
expand: Take out the plate, spring retainer 11
and spring.

—~z~
Never attempt ~tto remove the recoill
springs without using a press, or the
cover, retainer and spring Will lilly out,

L resulting in a serious personall injury.
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12 11

4 3 ~t 7 6

Recoil spring installation

Compress spring 12 as in case of disassembly,
and install plate 8 to the spring.

Reassembly

Tightening torque:
13.5±1kgf~rn
(98 ± 7 1bf~ft)
[132±10 N~m]

Tightening torque:
14.7 ± 2.2 kgf.m
(106 ± 16 lbfft)
[144±22N.mi

Reassembly sequence

602249

13

1O—÷8

2

Suggestion
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TRACK ROLLERS

Removal

Start by:

(a) loosen the tracks (Refer to TRACKS,
TESTING AND ADJUSTING.)

(b) drain the oil from the track rollers

Removal sequence

1. Plaee two woodblocks A of300-mm (12-in.)
square section behind the sprockets in a
chocking manner, and move the machine to
ride onto these blocks until the track rollers 1
and 3 float up and away from the track.

2. Chock the tracks at front end with blocks B.

3. Remove the following parts:

1 Track rollers (3 pcs, center)
2 Track roller guards (front and rear)
3 Track rollers (front and:;rear)

~~Weight of track roller (1 pc) lb)~

Installation

To install, follow the reverse of removal se
quence.

: 6.0 ± 0.5 kgf.m
Tightening torque for (43 ± 4 lbf.ft)
track roller bolts [58±5 N.m]

Adjustment after installation

Remove the blocks and adjust the tracks.

602430
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Disassembly

5 Bushing
6 Flanged roller

Disassembly sequence

I Collar
2 Floating seal.

3 Thrust washer
4 Shaft
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Reassembly

~$uggestions

1. Floating seal installation

(1) When fitting the floating seals, use a prop
erly sized round bar or the special tool to
prevent damage to the seals and 0-rings.

~CAUT~O~
Never use a screwdriver or a sharp-edged
tool to fit the floating seals.

(2) Using a lint-free cloth or a brush and wash
ing fluid, clean the surfaces of metal rings
of floating seals, making sure that these
rings are free of any grime.

2. Lubrication

(1) After reassembling the roller, fill it with
recommended oil through plug hole in the
shaft.

(2) Use an adaptor and volume pump for this
filling.

I Capacity, 75 cc (4.6 cu in.) (SAE9O gear oil)

~ approx.

Part name Part number

Adaptor 58809-15100

Volume pump 58309-03100

Reassembly sequence

54321
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Removal

Removal sequence

1. Move the machine until the master pin comes
to the upper part of sprocket.

2. Loosen the tracks. (Refer to TRACKS,
TESTING AND ADJUSTING.)

Drive out master pin 1.

Remove bushing 2, seal washers 3 and spacers
4 (standard and swamp models). Remove
bushing 2 and rubber seals 3 (super swamp
and ultra-super swamp models).

5. Insert a bar into the link and, while holding
the bar, move the machine slowly forward to
lay out the track on the ground.

6. Raise the side of the machine, and remove
the track.

7. After raising the side of the machine, place
wood blocks under the rigid bar and steering
clutch case.

Installation

To install, follow the reverse ofremoval sequence.

Suggestions

1. Insert a bar into the link, and aid the track to
climb over the sprocket, carrier roller and
front idler, as the machine is moved slowly
forward.

2. Install the seal washers properly. Drive in
the master pin with its center hole outside.
(For detail of seal washer installation, refer
to Reassembly.)

3. To drive in the master pin, insert the guide
bar, bushing, seal washers, etc. into the link,
and drive in the pin in a manner of driving out
the guide bar.

TRACKS

Track parts for super swamp
and ultra-super swamp models

3.

4.

Track weight
Unit: kg (ib)

BD2GII (P) 280 ~620),
Standard model - approX.

BS3GU(F) 310(680),apprOX.

Swamp model (S) 420 (930),approX.

Super swamp model (SS) 470 (1040),approx.

Ultra-super swamp model (SSS) 600 (1320),approX.
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Disassembly

la Standard shoe
lb Swamp/super swamp/ultra-super swamp shoe

(curved apex shoe)r
2 Pin
3 Bushing

4a Seal washer (for standard and swamp models)
4b Rubber seal (for super swamp and ultra-super

swamp models)
5 Link

Disassembly sequence

143



DISASSEMBLY AND REASSEMBLY

Reassembly

602184

Tightening torque:
17 to 20 kgf~m
(123 to 145 lbf~ft)
[167 to 19.6 Nm]

602185

Reassembly sequence

4a 3 2

Suggestions

Install the seal washers and rubber seals as shown.

4b 3 2

Track pans for standard and swamp models

Ia

swarrp models

Seal washer
(standardarid
swamp models)

Rubber seal
(super swamp and
ultra-super swamp
models)

602435A
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TRACK CARRIER ROLLERS

Removal

Start by:

(a) loosen the tracks (Refer to TRACKS,
TESTING AND ADJUSTING.)

(b) drain the oil from the track carrier rollers.

Removal sequence

Push up the track above the carrier roller to
produce some clearance between track 1 and
carrier roller 2, and remove the following parts:

1 Bolts (2 pcs)
2 Track carrier roller

Installation

To install, follow the reverse of removal se
quence.

Suggestions

Insert the shaft into the bracket so that the arrow
mark on one end points upward and the spring
pin hole on the other comes to the top side.

Adjusting after installation

Adjustthe tracks. (Referto TRACKS, TESTING
AJ~J) ADJUSTING.)
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Disassembly

Disassembly sequence

1 Cover
2 Washer
(Remove 3 thru 5 as an assemHy.)
3 F1oa~ing seal
4 Bushing

7

602438

5 Roller
6 Snap ring
7 Seal support
8 Shaft
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Reassembly

Reassembly sequence

6—’ 8 7E3E45 2 1r—’ Caffier roller bracket

Suggestions

Lubrication

(1) After reassembling the roller, fill it with
recommended oil through plug hole in the
cover.

(2) Use an adaptor and volume pump for this
filling.

Capacity, I ~ cc (2 cu in.) (SAE9O gear oil)
~ approx.

Part name Part number

Adaptor I 58609-00300

Volume pump 58309-03 100

Tightening torque:
12.2 ± 1.2 kgf~m
(88 ±9 lbf.ft)
[120± 12N~mj

Tightening torque:
4.2 ± 0.4 kgf.m
(30 ± 3 lbf.ft)
[41 ±4N.m]

602186
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SPECIAL TOOLS
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