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FOREWORD

In order to sustain the performance of the machine and engine over a long
period, and to forestall breakdowns and trouble, correct operation, maintenance,
trouble shooting and repairs are necessary,

This “Shop Manual” contains the following items which are necessary for carry-
ing out checking and repairs of machines and engines mainly at a maintenance
shop:

. Qutline

. Structure and function

. Checking and adjustment

. Disassembly and assembly

. Maintenance standard

. Parts repair and replacement

=B R ]

This manual has been compiled in order to provide useful material for the
serviceman to acquire correct+knowledge of products and correct methods of
performing repairs, and also to improve the quality of repairs through accurate
judgement. Therefore, get a good grasp of its contents and make full use of it.

We intend to further improve the contents of this Shop Manual by revising it
later on. Therefore, should you have any opinions or items you wish to point
out, please do not hesitate to use and send in the proposal sheet at the end of
this manual,
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Symbols So that the shop manual can be of sufficient practical use, we have marked
important places for satety and quality with the following symbols.

SYMBOL ITEM REMARKS

This indicates work that requires special precau-
Security tions for the security of the machine when
assembling.

Special safety precautions are necessary when
performing the work.

_ Safety l S
Extra special safety precautions are necessary
when performing the work because it is under
internal pressure,

Special technical precautions or precautions to
Caution preserve quality are necessary when performing
the work.

Weight of parts or systems.
Weight Caution necessary when selecting hoisting wire, ot
when working posture is important, etc.

QH*&»[@@

" Tighten- Places that require special care with the tightening
ing torque | torque when assembling.

Places to be coated with adhesives, etc.
s | woat

faser: | . when assembling.
i 1

Oil, water | Places for filling with oil, etc. Qil capacity.

|
|
|
.
I

Drain Places for drain oil, etc. Quantity to be drained.

S
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% FOREWORD
Network (Assembly In the shop manual the following network drawings show relationsHip between
and di_nsumblv work items and sequence for assembly and disassembly.
relationship drawings)
§
1 ] ¢
A B Vi
i ]
Ass'y 3
2
FAss'y

In this network the sequence of disassembly is marked on the top right of each
work item so that handling can be easily understood. For example, when taking
D off the Ass'y follow the sequence A = B —+ D, when removing E follow the
sequence A= E,

F dss'y indicates a further separate disassembly, and indicates the

existance of a previous work network. For assembly the sequence is shown using
the same king of network. #
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MEANING OF TERMINOLOGY

Standard Dime nsions,
Tolerance

The dimensions of finished parts each differ a little in precision. Therefore, when
determining the finished dimensions of parts, a dimension that will be standard
is determined provisionally, and then how much difference from it is allowed is
indicated.” The former is called the standard dimensioq, and the latter the
tolerance. .

The way to show this is a plus or a minus sign with the tolerance is smaller
numerals on the right side of standard dimensions,

Example: 120 :g?gg

Moreover, usually when expressing the dimensions of a hole and the shaft that
goes inside it, for the sake of convinience, the standard dimension for the hole
and the shaft that fits in it is taken as the same, the tolerance changed and the
tightness of the fit decided. For example, the fit of a revolving shaft is indicated
as follows, and its relationship is shown in the drawing.
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Standard Clearance

Allowable Limit

Allowable Clearance

Reading the
Maintenance Standard
Table
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Standard clearance is the clearance when new parts have been assembled, and
shows the range of minimum and maximum clearance. In general, during repairs
clearance is adjusted to this range.

The dimensions of parts change from wear and distortion during use. The allow-
able limit is the limit which says parts may be used until they are of a certain
dimension. When exceeding the allowable limit, parts replacement or repair is
needed according to specifications,

Allowable clearance is the limit which says a part may be used until clearance
progresses to a certain extent as it grows larger from wear, When exceeding
allowable clearance, parts replacement or repair is needed according to specifi-
cations.

Mark in the No. of the pertinent item from the separate system chart corre-
spending to the No. on the left side of the table and it becomes easy to read.

NO. |ITEM CRITERIA REMEDY

Tolerance

Standard

dimension oyt lHole
1 T |

Standard | Allowable
clearance | clearance

4 Model
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GENERA L B i S e NN GENER AL VIEW

GENERAL VIEW -t

TY220

1. Muffler
2. Blade lift cylinde:
3. Operator's seat
4. Fuel tank
5. Track shoe
6. Track frame
7. Carrier roller
8. Track rcller guard
8. Frame
10. Brace
11, End bit
12. Blade

13. Cutting edge

TS220

-

. Muffler

Biade lift cylindei
dperatofs seat
Fuel tank =
Track shoe

Track frame
Carrier roller

Track roller guard

Froma

g @ Noe ;e W

-

Brace

11. End bit

12, Blade
13. Cutting edge
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Machina Model ,
. s Y220 220
3 Operating weight (kg) 23, 450 25,700
-
Z | Tractor weight (kg) 19, BOO 22, 250
= Tractor {mm) 4 675 4,715
£
s
c
& 2 | Bulidozer {mm) 5,750 6,060
= o | Tractor {mm) 2620 3,160
5
5%
o Bulidozer {mm) 3,728 4,365
i % At top of axhsust pipe {mm) 3395 3,438
. ®
5 é < | At upper surface of dashboard (mm) 2,445 2,485
E i
L 3
g Track gauge (mm) 2,000 2,250
Ground contact length {mm) 2,73 3,480
Shoe width (Standard) {mm) 560 910
g -i e | Tractor [kgfcl’ﬂ‘j 0.648 0.34
-
g g a 0.767
O o g| Bulldozer [ku.’cmil . 2,41
Ground clearance
(To trensmission undercover) (mmi 405 ne
Min. tuming radius (m) 3.3 38
-
g - a
g Gradeability L) 30
s
s Forward: 3
% | No. of speed stages Hm":. 3

Undarcarr

Work equipmant
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TY 220 3 TS 220
Machine Model : .
3 element, single stage
Torgue converter single phese
£
. Pl.negur_y pear, multi—t:iu'dclrt::!.
! TORQFLOW transmission thrnui ically actusted, forced fubri
g cation
. Forward: 3 speeds
. Reverse: J speeds.
Bevel pear shaft Sprial bavel gear, splash lubrication
Steafing clutch Wet, multi-disc spring, hydraulically actuated, hand operated
5 Wet, contracting band, foot operated, interconnected with steering clutch (with
iy braks hydraulic booster)
" | Final driva Spur gear, double reduction, splash lubrication
Suspension Semi-rigid, balanced beam typs
Carrier roller 2, each side
£ ; :
E | Track roller 6, each side 8, each side
5
2
| § Assembled, Assembled,
2 single grouser twamp shos
38, each side 45 sach side
Shoe s
Pirche 296 mm Pitch: 246 mm
itch: . "
Width: 560 mm Width: 910 mm
Hydraulic tilt dozer
Type Leftside: Brace, Right side: Tilt eylinder
Max, pressure 140 kglem’
e, =
€
&
% Hydraulic cylinder Piston type, Double action
-
i
i Control valve Spool type
Puinp delivery 257 £ Jmin.

Hydraulic tank

Control valve built-in type

¥ GENERAL
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GENERAL ASSEMBLY DRAWING OF MACHINE!?

GENERAL ASSEMBLY DRAWING OF MACHINE

sossmeeesy GENERAL

TY220 ) é
1
- 1
' o | o ols
g © %
1 o
— 2 o J
| g
I
. ,
H— I ﬂl =
i .
AT _ 3 g
L---"""_ _ 2 i ——s &
K’ = _E;_‘IL_J E é\‘ ;uuuégé 23 E. IGL ‘\
E———Ef g _y’ 2730 = J S
2 B 3725 1155 =
5750
154F0BL
TS220
1 |
|
=

B
8 5 lm % | T ol 3
: : A
i BT |
L il
_3-__5::#’ T
e
R
/%L | ﬁ! &
— 2
o s ) IBE l
gl 3480 | o
| 3850 | 1595 e
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% LIST OF WEIGHT

.
Machina Model TY 220 TS 220
2,040
Engine, torque converter assambly
* Engine assembly 1,750
* Torque converter assambly
P.T.0. assembl il
.
1.0, assa Y 80
Radiator guard, lift cylinder assembly 1,350 1,435
*  Radiator guard 466 639
* Radiator assembly 250 250
* Lift cylinder assembly (R.L.) 270 320
Fuel tank assambly
185
Universal joint assermbly 10
Torgflow transmission assembly 730
* Control valve assembly
Bevel gear shaft, steering clutch assembly
* Steering clutch, brake band assembly (one sidel 125
*  Bevel gear shaft an
* Bevel gear 27
Steering control valve asembly 55
Brake cover, link assembly 40
Final drive case (ona side} 210
Sprocket hub, No.2 gear assembly {one side) 230
No. 1 gear, No. 2 pinion assembly (one side) B0
Sprocket assembly (one side) 230
Main fram assembly 1,950 1,960
*  Main frame, bevel gear casa assambly 1,760 1,760
*  Sprocket shaft (one side) 85 116
1,6
Track assembly 605 2,560
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: GENERAL

Machine Modei Ty 220 TS 220
Track group assembly (one sidel 2, 2,560
* |dier assermnbly 380 380
*  Track roller assembly (single one) 75 75
(double one} 80 80

*  Carrier roller assembly {one) 55 65
*  Recoil spring |one side) 170 170
* Track frama (left) 765 arse

{right) 80O arg
Equalirer bar 205 243
Engine underguard 132
Transmission underguard 120
Floor frame sssambly 400
Side frame [Fender) 208
P.T.0. sssembly 80
*  YWork eguipment pump asmmbly 45
*  Transmission pump assembiy 10
+  Steering pump sssembly 15
Hydraulic mnk assembly 250
*  Control valve assembly 105
Blade |ift cylinder assembly (one side) 135 160
Blade tilt cylinder assembly 180.
Ripper cylinder assembly 100
Waork equipment sssembly 100

*  Servo valve asmsambly
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LIST OF WEIGHT

Machine Model TY220 TS 220

Straight tilt dozer assembly 3020 3,015
* Straight blade 1,55C 1,460
* Straight frame  (left) 350 370

(right} 410 370
*  Tilt cylinder assembly 180 180
Angle blade assembly 3,230 -
*  Angle blade 1,375 -
= C frame asembly 1,390 -
Multl ripper assambly 2,390
* Shank assembly (one) i -
* Ripper cylinder assembly lone side) 100
Ripper bracket (one side) 125 -
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LIST OF LUBRICANT AND WATER RIS GENERAL

LIST OF LUBRICANT AND WATER

{ ) Refill capacity

Machina Model TY 220 TS 220 Remarks
Engine cooling water 79 ¢ Water
Diesel oil ASTM 975
Fuel tank 450 £ No. 2 or No. 1
Engine oil pan 45 ¢ (23¢)
Torgue converter, transmission,
stesring case ' 122£ (80 £)
; SAE30 or SAE 10 W
Final drive case (one side) a1f 51 ¢
Hydraulic systam 1104 (70 £ ) SAE10 W
Carrier roller (one) 470 ~ 550 cc T
Track roller {one) 280~ 330 cc SAE 140
Idler {one} 280~ 330 c¢
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#Ek STRUCTURE AND FUNCTION

ENGINE Sisans

STRUCTURE AND FUNCTION

\o /

RADIATOR

13 ‘

12~

/ +* 7
o ¢ L From thermostat 5




STRUCTURE AND FUNCTION £

L

10.
1.
12,
13,

. Upper tank

Hose

Inlet tube
Fan guard
Hose
Pulley
Shatft

. Outlet tuba

Lower tank
Wind brake
Radiator core

Fan
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ENGINE

STRUCTURE

The radiator consists of an upper tank (1), radiator core
(12) and lower tank (10).

Cooling water passes through the engine thermostat to
the upper tank where it is deaerated. It then flows from
the upper tank through the core into the lower tank.
During this process, the water is cooled so as to main-
tain the engine temperature at an optimum value of B5
to B5°C.

The core is made up of a number of flat drawn tubes
together with fins which raise the heat exchange ef-
ficiency. Types D, G and K, etc., which differ in respect
of tube arrangement, are available. TY 220 and T5 220
machines employ type D, the tubes of which are ar-
ranged in series.

The cooled water which enters the lower tank is return-
ed to the engine cylinder block by means ot the water
pump.

The operation pressure ot pressure valve fitted to the
upper tank is 0.75 kg/cm® of the gauge pressure (dif-
ference between the atmosphere) and the vacuum
valve prevents the cooling water from being boiled
below 100°C and air bubbles from entering into the
cooling water.

A hose (5) is connected between the upper tank and
the water pump inlet tube to enable cooling water to
be supplied directly from the upper tank, in order to
prevent the formation of air bubbles at the inlet side
of the water pump.

A fan (13}, driven by a V-belt between the fan pulley
(6) and the engine side pulley, provides forced wind
for improved core heat dissipation.

T¥ 220 and TS 220machines employ a push type fan which

provides a blast of air to the radiator.
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ENGINE

! STRUCTURE AND FUNCTION

P.T.0 (POWER TAKE OFF)

154FD91

1. Flywheel housing 8. Drive gear

2. P.T.O casa 7. Case cover

3. Driven gesr 8. Driven gear

4, Case 8. Lubrication tube

6. Main shaft 10. Block
STRUCTURE
The P.T.O unit is installed on top of the engine flywheel ©n machine, the transmission pump is connected thereto.
housing. It consists of a main shaft (5) which fits into The steering pump is installed on the front of the
the spline of the gear engaging with the external teeth flywheel housing.
of the engine flywheel, a drive gear (6) on the main The various gears and bearings in the P.T.O unit are
shaft and two driven gears (3) and (8) respectively |lubricated via lubrication tubes (9) connected to a
The work equipment pump is connected to the boss distribution block (10) which is connected to the oil
spline of the driven gear (B) by removing the cover (7) cooler return hose,

11
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ENGINE CONTROL
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FUEL LINE
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INSPECTION AND ADJUSTMENT e SHHE ENGINE

INSPECTION AND ADJUSTMENT
FUEL SYSTEM

INSPECTION OF FUEL

INSPECTION OF FUEL LEVEL

* Remove oil filler cap {1) on fuel tank, and check fuel
level with level gauge,

*  After completion of work, replenish fuel by filling
tank,
If thank is not completely -full, water vapor will con-
dense in tank when temperature drops at night, and
become mixed with fuel.

INSPECTION OF WATER AND DIRT INGRESS IN FUEL
*  Fuel tank
1) Gradually loosen drain cock (2) and check for
presence of dirt and water,
2) Remove strainer and check for presence of dirt.
Clean strainer as necessary.

* Fuel filter ( cartridge type !

Loosen plug on filter case. Gradually loosen drain
cock and check for presence of dirt and water,

INSPECTION OF CLOGGING IN AIR VENT HOLE IN

FUEL TANK CAP

+ If air vent hole in oil filler cap (1) is clogged, a vacuum
will be generatéd inside the tank, resulting in insuf-
ficient fuel supply.

INSPECTION OF AIR INGRESS IN FUEL SYSTEM AND
REMOVAL OF AIR

Remove air by filling filter wath fuel,
*  Be careful not to damage gasket of filter cover.

.@. "Inspect and adjust after parking machine on level grouno and check safety pins and blocks.
When working as a group, enforce signals and never let unauthorized persons approach machine.
Be careful not to get caught in rotating parts or be burnt by heated parts.

14
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INSPECTION AND ADJUSTMENT

ENGINE

COOLING SYSTEM

INSPECTION OF COOLING WATER LEVEL

» Remove radiator cap (1) and check that cooling water
comes as far as top of upper tank,

Avoid removing cap when engine is still hot
because of possible scald from boiling water
spouting out of tank,
*  |f level of cooling water has dropped, chack for leakage
and repair as necessary.
* |f engine oil level increases or cooling water contains bl _’
oil, check for leakage and repair as necessary. : L EeRag

WATER TEMPEHATURE MEASUREMENT
1. Remove water temperature gauge pickup plug (PT 1/8)
from radiator inlet pipe (2).

2. Fit temperature gauge sensor adaptor A together with
sensor to taking-out outlet of water temperature gauge.

3. Connect sensor and thermistor temperature gauge, and
measure water temperature,

* |f water temperature is excessively high, check cooling
water level, wear and stretch of fan belt, flattening of
radiator core and clogging due to dust and dirt.

* |f water temperature is too low, inspect thermostat.

15~
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% INSPECTION AND ADJUSTMENT

INSPECTION OF FAN BELT TENSION Ui

INSPECTION OF FAN BELT TENSION

*  Because fan belt is provided with tension pulley, ad-
justment of tension is unnecessary, however inspect
V-belt and pulley for wear,

INSPECTION AND ADJUSTMENT OF ALTER-
NATOR DRIVE BELT TENSION

INSPECTION OF ALTERNATOR DRIVE BELT TEN-

SION

« Check amount of sag ot alternator drive belt when
pressed with fingers with force of about 6 kg between
alternator pulley (3) and accessory pulley (4),

ADJUSTMENT OF ALTERNATOR DRIVE BELT TEN-

SION

¢ Loosen bolt (5) securing alternator and also mounting
bolt on lower side of alternator, Adjust belt tension
by suitably moving alternator,

*  Alternator drive belt standard tension
Amount of sag: approx. 10 mm

* Check for damage to pulleys, wear of V-grooves and
also wear of V-velt, In particular, check that V-belt is
not touching bottom of V-groove,

* |f W-belt can no longer be adjusted, or is broken or
cracked, replace it.

* Replace both fan belts or both alternator belts when
replacing.

*  |f V-belt is replaced, readjust tension after running for
about one hour,

154F093
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DISASSEMBLY AND ASSEMBLY

DISASSEMBLY AND ASSEMBLY

DISMOUNTING RADIATOR GUARD

ASSEMBLY -
1 .
Draining
water
3
Radiator
? outlet tube |
Under guard
j {front) [
Wiring
1
Cover

\ 1
Radiator
] / guard ass'y
Piping

" o 'L R T Qil cooler drain valve
- i | E

Wnrlt: nq]uip-
n -
fhder Rbses

Fan belt

i

Right and
eft engine b—orrv--—ou—J
side covers 154F 009

1. Draining water
Remove cover (1), loosen radiator drain cock (2) and
drain water.
* When antifreeze has been added to the water,
dispose of the drained water as a chemical.
Do not simply let the water drain away.

2. Underguard (front)
Support underguard (front) (3) with mission jack
@ and remave.

@ Underguard (front): 70 kg(TY 220)
36kg(TS220)

17



DISASSEMBLY AND ASSEMBLY

3.

=

7.
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Hood
1) Remove cover (4) and air cleaner cover (5).

2) Lift off hood (6).

Right and left engine side covers.
Remaove right and left engine side covers.

Radiator outet tube
Disconnect radiator outlet tube (7).

Wiring
Disconnect wiring (8).

Cover
Remove cover (9],

'18‘
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mwmm DISASSEM.BLY AND ASSEMBLY

8, Piping i,
Disconnect hoses (10) and (11) and leave clamp of
hose (12} loose.

9, Work equipment cylinder hoses
Disconnect both left and right work equipment cylin-
der hoses (13).

10. Fan belt
Farce tension pulley (14) to inside with bar @ and
remove fan belt (15).

11. Radiator guard assembly
Hoist radiator guard assembly (16), remove radiator
guard mounting bolts and lift away,
# Lift while at the same time pulling radiator inlet
tube from engine hose.

Guard assembly: 1,600 kg

19
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DISASSEMBLY AND ASSEMBLY

MOUNTING RADIATOR

GUARD ASSEMBLY

Wiring

[
Under guard
{front)
Radiator
outlet tube
5
Fan belt
[}
Work nqlu'lp-
ment cyl-
inder hoses
li
Piping
3
Hood
8
Cover
10
Right and left|
angine side
cover
11
Refilling

1. Radiator guard assembly

Lift radiator guard assembly (16} into position on main
frame and tighten bolts, While lowering assembly, fit

radiator inlet tube into engine hose.

& %] Mounting bolt:  135%15 kg.m

2. Wiring
Connect wire (8},

3. Radiator outlet tube
Fit gasket and connect tube (7).

., Gasket: Liquid gasket

+ 20
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DISASSEMBLY AND _ASSEMBLY

4. Underguard (front) “
Support underguard {front) (3} with transmission
jack (1) and install.

5. Fanbelt
Force tension pulley (14) to inside with bar and attach
fan bejt (15).

6. Work equipment cylinder hoses
Fit O-ing and connect hoses (13).

@ Fit O-+ings securely in grooves.

7. Piping
Tighten clamp of hose {12) and connect hoses (11) and
(10).

= 21
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ENGINE

DISASSEMBLY AND ASSEMBLY

8. Cover
Install cover (9).

9. Hood
1) Lift hood (6) and install.

2) Install air cleaner cover (5) and cover (4).

10. Right and left engine side covers
Install right and left engine side covers.

11. Refilling water
1) Close drain cock securely.
2} Refill cooling system by pouring in water through
the filler until water reaches the specified level.
4 Start and run engine to let cooling water circu-
late in cooling system.
ChecK cooling water level again.
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ENGINE #EEe DISASSEMBLY AND ASSEMBLY

DISMOUNTING RADIATOR ASSEMBLY ‘
1 i i
Draining
water
H
" Radiator
] ] outlet tube
| Radiat
/ grill aer — cover \ 6
| Cushions
Bulldozer
_— 1 0
Cover :a;q:ﬂamr
? i
154F011
Hood Piping
L]
Fan guard
mounting
boits

Radiator drain valve H .
e o ek e

1. Draining water
Remove inspection cover (1) and loosen radiator drain
cock (2) to drain cooling water.
* When anti-freeze has been added to the water,
dispose at of the drained water as a chemical liquid.
Do not simply let the water drain away.

2. Hood i e
1) Remove cover (4) and air cleaner cover (5).
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ot ENGINE

DISASSEMBLY AND ASSEMBLY

2) Lift hood (6) and remove. ) i

3. Radiator grill.
Remove radiator grill (7).

4, Cover
Remove cover (8).

Disconnect radiator outlet tube (9).

' 5

5. Radiator outlet tube !;%i!
FEEEH
331 1

HaH

. e

6. Cushions
Remove right and left cushians {10).
% Keep right and left shims separately.

. 24
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ENGINE

DISASSEMBLY AND ASSEMBLY

7. Cover Fod
Remove cover (11},

8. Piping .
Disconnect hoses (12) and (13) and leave clamp of
hose {14} loose.

9. Fan guard mounting bolts
Remoave four fan guard mounting bolts at top.

10. Radiator assembly
1) Remove right .and left radiator mounting bolts
(16).

2} Lift radiator assembly (17) and remove.
* Lift while at the same time pulling radiator
inlet tube from engine hose.

T
Radiator: 260 kg.
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DISASSEMBLY AND ASSEMBLY #

MOUNTING RADIATOR ASSEMBLY

1
Cushions
L] 5
Radistor
1 Cover — il
Radiator
ocutiet tube
§
Fan guard
mounting
bolts
1 1 8
Radiator .
Radiator assembly Fiping Hood
guard
8
Cover

Refilling
water

154FD12

1. Radiator assembly
1) Lift rddiator assembly (17) and mount, While
lowering assembly, fit radiator inlet tube into

engine hose,

2) Tighten right and left radiator mounting bolts
(16).

* 26 -
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f DISASSEMBLY AND ASSEMBLY

ENGINE

2. Cushions it 3 ig; II
Insert shims which were removed during dismounting, . = g
. P

and install right and left cushions (10).

3. Radiator outlet tube
Fit gasket and connect radiator outlet tube ().

A= Gasket:  Liquid gasket

1£4P13Y

4. Caver
Install cover (8).

154F013

5. Radiator grill
Mount radiator grill {7).

6. Fan guard mounting balts
Install four fan guard mounting bolts (15):
* Bend lock plates securely for both end bolts.

7. Piping _
Connect hoses (13) and (12), and tlghten clamp of
hose (14).

27
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DISASSEMBLY AND ASSEMBLY s

8. Cover
Install cover (11).

8. Hood
1) Lift hood (6) and install.

2) Install air cleaner cover (5) and cover (4).

10. Refilling water
1) Close drain cock.
2} Refill cooling system by pouring in water through
the filler until water reaches the specified level,
* Start and run engine to let cooling water
circulate in cooling system.
Check cooling water level again.
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i DISASSEMBLY AND ASSEMBLY

DISMOUNTING FUEL TANK ASSEMBLY

1. Remove three rear covers (1).

2 Remove supply lines and backflow |ines
of fuel tank.

3. Remove four fuel tank mounting bolts (3}).

4. Remove fuel tank assernbly (4).

@ Fuel tank assembly:

MOUNTING FUEL TANK ASSEMBLY

1. Lift fuel tank assembly (4) and position it on fender,

2. Tighten four fuel tank mounting bolts (3).

= Mounting bolt: Thread tightener

3, Connect supply lines and backflow
lines. then opening cock .

154P 105"
4, Install rear covers (1) L
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ENGINE DISASSEMBLY AND ASSEMBLY

DISMOUNTING P.T.O. ASSEMBLY

# Draining
oil

Transmissi Tr
Bulldozer pump piping pump ass'y

H &

| Hydraulic Hydraulic
pump piping pump ass'y

1

Lubrication
tubes 154F020

1. Draining oil

& Loosen oil filler cap to release internal pressure
from tank. Remove drain plug {1). Loosen drain cock
(2) and drain oil from hydraulic ail tank.

L]
wamw  Hydraulic oil tank: Approx. 70 £

2. Floor frame assembly

See P _ 259 DISMOUNTING FLOOR FRAME for
dismounting procedure.

3. Transmission pump piping
Disconnect outlet tube (3) and inlet tube (4).

4. Transmission pump assembly
Remaove transmission pump assembly (5).

« 30 -
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DISASSEMBLY AND ASSEMBLY i

6. Hydraulic pump piping
Disconnect hydraulic pump outlet hose (6) and inlet

tube (7).

6. Hydraulic pump assembiy
1) ‘Remove two mounting bolts under hydraulic
pump and use a nylon sling to hold the assembly.
2) Remove the two upper mounting bolts and remove
hydraulic pump assembly (8).

@ Hydraulic Pump assembly: 40 kg

7. Lubrication tubes
Remove P.T.0. lubrication tubes {9).

8. P.T.O.assembly
1) Attach eyebolt {12 mm, P = 1.75) and haist
P.T.0. assembly (10).

Ifi] P.T.O. assembly: 80 kg

2) Remove 10 mounting bolts and remove P.T.O.
assembly.

- 31
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DISASSEMBLY AND ASSEMBLY

MOUNTING P.T.O. ASSEMBLY :
2
Lubrication
tubas
3 4
Hydraulic Hydraulic
1 pump ass'y | | pump piping
Flvwihoel 5 ]
housing Transmission Transmission }f
pumpass’y [ | pump piping

Refilling
oil

154F021

1. P.T.O. assembly
1) Install ring (11} in flywheel housing.

2} Fit O+ ing on P.T.0. assembly (10} and attach
eyebolt {12 mm, P = 1.75). Lift and install
P.T.0. assembly.

- 32



https://truckmanual shub.com/

Lubrication tubes o=
Install P.T.0. lubrication tubes (9).

.

a. Hydrauli pump assambly
1) FitOingon P.T.O. case.
2] Use a nylon sling to lift and install work equip-
ment pump assembly {8) on P.T.O. case.

4, Hydraulic pump piping
Fit O+ing and connect inlet tube (7) and outlet tube
{6) to work equipment.

@ Fit O+ings securely in grooves.

§. Transmission pump assembly
Fit O+ing on P.T.O. case and mount transmission
pump assembly (5).
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ENGINE

6. Transmission pump piping s
Fit O+ing and connect outlet tube (3) and inlet tube
(4).

@ Fit O+ring securely in groove.

7. Floor frame asseambly
See P, 262 MOUNTING FLOOR FRAME ASSE-
MBLY for mounting procedure ..

8. Refilling oil
1) Close drain cock.
2) Refill engine ail in through oil filler (12) until
it reaches prescribed level,

ﬁ Hydraulic oil tank: approx. 70 ¢
* Start engine, and after oil in pipes has circulat.
ed, check oil level again.
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DISASSEMBLY AND ASSEMBLY

H'l'd""é“.': Bearing
pump drive pae

Transmission
mp drive

essambly

assambly

;ll. Cover

" 1) PTO. assembly (1) on block (1) (height:

| approx. 150 mm).
2) Remove cover (2).

2. Case assembly

Remove mounting bolts (3} and divide into case (4)

and case assembly (5).

pump df
gear ass'y

Sealcage | —

MNut
154F072

- 35 -
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DISASSEMBLY AND ASSEMBLY

3. Cover
1) Tumn case assembly (5) upside down and set on
black @ (height: Approx. 150 mm). =
2) Remove cover (6).

4. Sesl cage
Remove seal cage (7).

5. Nut
Using wrench kit remove nut (8).

6. Hydraulic pump drive gear assembly
Remove hydraulic pump drive gear assembly (9)
tapping back with copper hammer, etc.

7. Transmission pump drive gear assembly
Remove transmission. pump drive gear assembly (10}
by tapping back with copper hammer, etc.

8. P.T.O.drive gear assembly
Remove P.T.O. drive gear assembly (11) using press.

9. Bearing cage
Remave bearing cage (12).
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DISASSEMBLY AND ASSEMBLY

MBLY OF P.T.0. ASSEMBLY

1

-

1 i
Bearlng Hydraulic
dri
cage ?'eu;p gss!\rw
1 8 L]
oy -
gar Essv Case ass'y |—— Cover
P.T.0.case
2
P.T.0. drive
pewassy N\ 5 8 7
Mut —— Sealcage |— Cover
. 154F023
1. Bearing cage

Fit O-ring and instail bearing cage (12) on case {13).

P,T.0. drive gear assembly )

1) Using push toot (B0 mm inside dia.), pressfit
bearing into shaft (14).

2) Install key (16) in shaft and using push tool

¥ (70 mm inside dia.} pressfit gear {17).

3) Using push tool @ (#1560 mm) pressfit bearing
(18) into case (13).

4] Using push tool (#125 mm) pressfit outer race .
| (19) into case (4), and install snap ring (20). 15 18 20 16 18
- \\ L/ /
= \\ /

T 11 154F 024
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DISASSEMBLY AND ASSEMBLY §

5) Using push tool @ containing bearing, press-
fit P.T.0. drive gear assembly (11}.

3. Transmission pump drive gear assembly
1) Using push tool (45 mm inside dia.) pressfit
upper and lower bearings (22} into gear {21).
2) Install transmission pump drive gear assembly
[10) into case with a copper hammer, etc.

4. Hydraulic pump drive gear assembly
1) Using push tool (60 mm inside dia.) pressfit
upper and lower bearings (24)- into gear (23},
2} Install hydraulic pump drive gear assembly (9)
into case with a copper hammer, etc.

VAR (U

5. Nut

Install spacer and lock plate. Using wrench kit, tighten
nut (8).
+* Bend lock plate securely.
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DISASSEMBLY AND ASSEMBLY

ENGINEE

DISMOUNTING ENGINE ASSEMBLY

1

Pl | --
rau ¥ i
tank

‘Radiator
ard ascy

Engine si Torgue
co%??;m ¢oﬂserter oil
side

cooler piping

8

Starting
motor wiring

|
N

H "
Floor frame Work equip-
= L1 ment pum
oy g}pri‘ngp 3

pum—

Caover

P.T.0.
piping

17
Transmission \
valve inlet
piping 20

Bulldozer 11
i Transmission

Engine ass'y

pump piping

L

Torque
cOnvertar T

{

[oreather hose

Torque converter
ol temperature
pauge wire

Tarque converter
regulaior valve
wiping

s/ 17

Torgue cofwerter
Under guard f— relie! vuive
b praing

Universal
joint ass"y

«Steering
ump pipin
1 uel hose

Engine side
co : ﬁleft Pt
side 2 154F 016
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1
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Drain hydraulic tank B 5

ig Loosen oil filker cap to release internal pressure

from tank.
Remove drain plug {1l. Loosen drain cock (2) and

drain oil from hydraulic tank.

'
wamw Hydraulic tank: approx.70 €

Engine side cover (right side}
Remove right side cower of engine.

Engine side cover (left side)
Remove left side cover (3) of engine.

Radiator guard assesmbly
See Section DISMIOUNTING RADIATOR GUARD
for dismounting promedure.

Fioor frame assembly
See Section DISMOUNTING FLOOR ASSY for
dismounting procedure. ]

Under guard
Support under guard (4) with transmission jack @
and remove.

i
Under guand: 160 kg.

Torque converter off cooler piping
Disconnect inlet and outlet hoses (6) and (7) of torque
converter oil cooler. *

Starting motor wiring
Disconnect wires {8), (9) and (10).
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ENGINE sy DISASSEMBLY AND ASSEMBLY

9. Cover

1} Release clamp and disconnect wires (11), (12) and
{13).

2) Disconnect priming pump tube (14) at engine end,
and tube (15) at bedy.

3} Disconnect oil pressure gauge tube (16) at engine
end.

4) |Install two eyebolts (12 mm, P = 1.75) to cover
(17) and lift away.

s
Cover: 50kg

10. P.T.O piping
1) Disconnect hose (18).
2) Release clamp {19) and remove tube (20).

11. Work equipment pump piping
Disconnect pump inlet tube (21) and outlet tube
(22).

12. Transmission valve inlet piping
Disconnect transmission valve inlet tube (23) at filter.

13. Transmission pump piping
1) Remove pump inlet tube (24).
2) Disconnect pump outlet hose {25) at filter.

© 42 .
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DISASSEMBLY AND ASSEMBLY SHEE ENGINE

14. Torgue converter breather hose -
Remove torque converter breather hose (26). =

15. Torque converter oil temperature gauge wire
Disconnect torque converter oil temperature gauge
wire (27).

]

16. Torque converter regulztor valve piping
Disconnect torque converter regulator valve outlet
tube (28).

17. Torque converter relief valve pipirm-
Disconnect torque converter relief valve inlet tube
{29) and outlet tube (30).

18. Universal joint assembly
Remove universal joint assembly (31).

18, Steering pump pipina and fuel hose

1] Remaove steering pump inlet tube (32).
. 2) Disconnect steering pump outlet tube (33).
3) Disconnect filter inlet hose (34) and injector
drain hose (35).
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IR R DISASSEMBLY AND ASSEMBLY

20. Engine assembly
1) Remove front (37) and rear (38) engine mounting
bolts. {right and left sides)

2) Attach 3 hooks to lifting bracket of engine assem-
bly (39).

s,
Engine assembly: 2,200 kg

* Keep all mount shims in sets according to
position, (front and rear, left and right)

» 44 -




DISASSEMBLY AND ASSEMBLY

https://truckmanual shub.com/

MOUNTING ENGINE ASSEMBLY

Main
frame

1

18

Engin s;da
wpk ! CO\'ﬁr
*Fuel hose,
*String pump

piping

Universal
joint ass'y

-

1§
Targque comvrter

reliat valve
koA Under guard

Torque conver ter
regulator velve
peping

Torque comverner
ol ermper ature
pauge vrire

1

Torque
convarter
breather hose

Engina as’y

Hydraulic

Floor frarnc
pump piping e

ase'y

1

P.T.C.
piping

!

Transmission
/ pump piging

L]
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Cover r’

Starting
motor wiring'
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17
_Hldlllnf
Quard ass’y il
L Refilling
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tan
154F017

- 45 -



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY

1. Engine assambly
1} Install all mount shims in their correct positions
(front and rear, left and right). Lift en ine assem-
bly (39), mount on frame, and tighten mounting
bolts.

[ Mounting bolt: 76£8.5 kg.m
(front and rear)

2) Mount centering tool A on yoke of torque conver-
ter and transmission. Measure radial runout and
face runout to confirm that they are within the
standard range. If they exceed the standard
range, loosen mounting bolts and adjust thick-
ness of shims at each mount.

* Standard value: - .
« Radial runout:  within 0.5 mm
Face runout :  within 0.5 mm

(dtal gauge reading)

3) Tighten mounting bolts and lock
* Lock front mounting bolts (37) securely with
wire.
* Bend lock plate of rear mounting bolts {38)
securely.

. 46 -
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DISASSEMBLY AND ASSEMBLY &

2. Fuel hosa, steering pump piping
1) Connect injector return hose (35) and fuel. filter
inlet hose (34).
2) Fit O+ing and connect tube (33) to steering pump.

@ Fit O-ing securely in groove.
3) Fit O+ing and install tube (32) between steering
pump and strainer.

3. Universal joint assembly
Install universal joint assy (31).
* After completion of installation, apply grease
(G2-L1).

4, Torque converter relief valve piping
Fit O+ing and connect outlet tube (30) and inlet
tube (29) to torque converter relief valve.

6. Torgue converter regulator valve piping
Fit O+ing and connect tube (28) to torgue conver-
ter regulator valve.

6. Torque converter ol temperature gauge wire
Connect torque converter oil temperature gauge wire
(27).

s

7. Torque converter breather hose
Install torque converter breather hosa (26).
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8. Transmission pump piping
1) Fit O-ring and connect transmission pump outlet _
hose (25) to filter. o

@ Fit O-ing securely in groove,
2) Fit O+ing and install pump inlet tube (24) bet- .
ween pump and strainer, '

9. Transmission valve inlet piping
Fit O-ring and install transmission valve inlet tube (23)
to fliter.

10. Hydraukc pump piping .
Fit O-ings and connect pump outlet hose (22) and
inlet tube (21) to pump.

@ Fit O-rings securely in grooves.

11. P.T.O. piping
1) Fit O-ing and install tube (20) and clamp (19).
2) Connect hose (18). )

12. Cover
1) Attach two eyebolts (12 mm, P = 1.75) to cover
(17). Lift and mount. '
2) Connect oil pressure gauge tube (16) to engine,
3) Connect priming pump tube (15) td engine, and
tube (14) to body. )
4) Connect wires (13), (12) and (11) to cover.

ol o



DISASSEMBLY AND ASSEMBLY iy

13.

14.

16.

17.

18.

18.

20.

. Under guard

https://truckmanual shub.com/

Starting motor wiring
Connect starting motor wires (10), (9) and (8).

Torque converter oil cooler piping
Connect torque converter oil cooler inlet and outlet
hoses (7) and (6).

Support under guard {4) with mission jack (:‘Dand
install.

Floor frame assembly
Bee Section MOUNTING FLOOR FRAME for
mounting procedure.

Radiator guard assembly
See Section MOUNTING RADIATOR GUARD
for mounting procedure.

Engine side cover (left side}
Install left side cover (3} of engi_ne.

Engine side cover (right side)
Install right side cover of engine.

Refilling hydraulic tank

1) Close drain cock and drain plug.

2) Pour engire oil in through oil filler (40) until
it rezches prescribed level,

W Hydraulic oil tank: approx.70¢
% Start engine, and after oil in pipes has circu-
lated, check oil level again.

SEEBTEG s ENGINE
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R A

\DISMOUNTING CHASSIS-RELATED PARTS FROM ENGINE

A% DISASSEMBLY AND ASSEMBLY

-sssembly

PT.O0 ]

Steering
pump
.2
Transmission
pump
Engine 3
Hydraulic
pump

1. Steering pump
Remave steering pump (1).

2, Transmission pump
Remove transmis sionpump
from TY 220 of TSa39

3. Hydraulic pump

Remave hydraulic pump {3).

» 6@ -

Targu
con' gur
sssambly

154F018
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DISASSEMBLY AND ASSEMBLY &

4, P.T.0 assembly
1) Remove lubrication tubes (4), (5) and (). ~
2) Fit twe eyebolts (12 mm, P = 1.75) and hoist.
Remove maounting bolts and lift away P.T.O.
assembly (7).

'

5, Torque converter assembly
1) Remove drain plug (8) and drain oil from torque
converter.
2) Attach hooks to housing and hoist. Remove
mounting bolts and screw in jack bolts to remave
torque converter assembly (9).

51 -




https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY &

MOUNTING CHASSIS-RELATED PARTS ON ENGINE

Engine

« 52 -

1
Torque
con ar
sstambly
3
Hydraulic
pump
2 4
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Steering
pump
154F019




https://truckmanual shub.com/

- DISASSEMBLY AND ASSEMBLY Ziuis

ENGINE

1. Torque converter assembly
1) Fit gasket on flywheel housing. b
2) Sling torque converter assembly (2) and, aligning
torque converter drive gear with teeth of flywheel,
install assembly.
3) Tighten bolts.

T Gasket: Liquid gasket

2. P.T.0. assembly
1) Sling P.T.O. assembly (7). Fit O+ing and Install
assembly,
2) Fit gasket and install lubricator tubes (8), (5}
and (4).

3. Hydraulic pump
Fit O+ing and mount hydraulic pump (3).

4. Transmission pump
Fit O-ing and install transmission pump to TY 220ar
T5220

5. Steering pump
Fit Oing and install steering pump (1).

53



POWER TRAIN



https://truckmanual shub.com/

GENERAL

Nc. 1 clurch

No. 2 clutch

Nao. 3 clutch

Nao. 4 gluteh




Fine! drive 1st pinion
Final drive 15t gear
Final drive 2nd pinion
Final drive 2nd gear

{33 teeth)
{24 testh)
(81 teeth)
(21 teeth)
{23 teeth)
{24 teath)
(81 teeth)
(33 teeth)
(24 tenth)
(81 teath)
(42 teath)
(19 testh)
(81 testh)

(34 teeth)
(23 teeth)
(21 teath)
{49 teath)
{12 toeth)
(45 testh)
(12 teeth)
(55 teeth}

— e e e ———
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EOWER TRAIN

T

SPEED STAGE AND POWER TRANSMISSION ROUTE

Fm Speed stage Gears used (transmission)

15t speed No.1-No. 5
Forward 2nd speed No. 1+ No. 4

3rd speed MNo.1-No. 3

15t speed No.2-No. B
Reverss | 2nd speed " No.2:No.4

3rd speed MNo.2:No.3

No. 1 glutch (forward)

No. 2 clutch (reversa)

MNo. 3 clutch (3rd soeed)

Mo. 4 clutch (2nd speed)

Mo, B clutch (15t spead)
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434 STRUCTURE AND FUNCTION

POWER TRAIN R e e

TORQUE CONVERTER

/ \ 1S4F 116
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EEEEE POWER TRAIN

Scavenging pump oil outlat

154F 117

154F118

v K7



POWER TRAIN

- T O R

8.
9

10.
11,
12,
13,
14,
15,
186.
17.
18.
18,

1.
22,

24,
25.

+ 58

Driva gaar

. Drive case
. Turbine

. Torgue converter houseing

Pump

. Drive gear

Stator shaft
Housing
Coupling
Turbine shaft
Stator boss
Stator
Scavenging pump
Drive gear
Strainer
Drain plug
Turbine boss
Hoider

Pilot

. Regulator vaive

Relisf valve

Regulator valva spool

. Regulstor valve spring

Aeliaf valve 1pool

Relief valve spring
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. STRUCTURE AND FUNCTION

# STRUCTURE AND FUNCTION

The :::;:gg is installed with a 3-element, single stage,
single pnase torque converter which uses oil to aute-
matically transmit power from the engine and vary
the machine speed in accordance with load fluctuations,
The torque converter consists of a pump (5) which
converts the engine output into kinetic energy of the
oil, turbine (3) which reconverts the kinetic energy of
the oil into mechanical energy and stator (12) which
directs the fiow of the oil.
When the drive gear (1) which meshes with the internal
teeth of the flywheel is rotated by engine starting, the
pump (5) which is integral with the drive gear and the
drive case (2) is rotated on the stator shaft.
When the pump starts rotating, the oil inside the pump
flow along the vanes and is expelled by centrifugal force,
It then enters the turbine while undergoing a spiral
motion.
The oil which enters the turbine will strike the turbine
blades with great force, causing it to change direction
and flow into the stator. The resulting reaction will
cause the twbine to rotate, thus transmitting the engine
power to the subsequent stages in the power train.
The oil in the turbine flows from the center part of the
turbine through the stator, where it is redirected to
enter the pump once again.
In this way, while the oil flows from the pump * turbine
# stator + pump, power is transmitted from pump+
turbine shatt.
Because the pump rotates on the stator shaft (7) via
the bearing and the turbine is fixed by the spline of the
turbine shaft {10), the rotation of the turbine is trans-
mitted from the turbine shaft to the universal joint.
The stator is fixed to the spline of the stator shaft and
does not rotate,

TY 220 !
A torgue converter such as that used by 154455 Which
consists of one pump, one turbine and one stator which
does not rotate is known as a 3-element, single stage,
single phase torgue converter.
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STRUCTURE AND FUNCTION §

TORQUE CONVERTER RELIEF VALVE

In order to protect the toeque converter from exces-
sively high pressures, a refaef valve is installed in the
inlet circuit to prevent the pressure inside the torque
converter exceeding 8.?"2" kg/cm?

Pressurized oil from the transmission and steering
pump enters port A, and then passed through the pass-
age A'in the torque conwerter housing to enter the
torque converter,

When the oil reaches port Aand the pressure rises
above 3.?"3'3 kg/cm?, the oil compresses the spring
(25), pushing the spool (24) open, and is then relieved
through port B into the steering case.

TORQUE CONVERTER REGULATOR VALVE

In order tp obtain the maxamum performance from the
torgue converter, a regulator valve is installed in the
outlet circuit to maintain the precsure inside the torque
converter at 3 £ 0.1 kg/cm®.

0il leaving the torque comwerter passes through passage
C into port C.

When the pressure at port C exceeds 31 0.1 kg/cm?,
the oil compressed the spring {23), pushing the spool
[22) open, and then flows from port D into the oil
cooler,

SCAVENGING PUMP

The scavenging pump is driven by the gear (6) mountea

on the torque converter pump.

Qil which leaks (internal leakage) from the sealing, etc.,

of the torque converter and also P.T.O. lubrication oil

collects in the torque conwerter housing. After passing
* through a strainer, this ofl is sucked into the scavenger
pump and then transmitted to the steering case.

To Oil cooler
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To torque converter To torque converter cass

To bevel gear
From transmission valve shaft case
pump side
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27, Drive gear
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POWER TRAIN

TORQFLOW TRANSMISSION

1 2 3 4 56 1 8

N

sezame STRUCTURE AND FUNCTION

B

T

/
34 3 32 3l 30

OUTLINE

TYiz0 .. . <
The 15220 is installed with a 3stage forward/3stage

reverse planetary type transmission constituting a
planetary gear unit and disc clutch assembly,

Of the five clutches employed in the assembly, two are
used to operate and hydraulically fix the control valves,
permitting the selection of one rotational direction to-
gether with rotational speed,

.60.

154F123

No. 1 clutch is fixed during forward operation, No, 2
clutch during reverse operation, No. 3 clutch during 3rd
speed No. 4 clutch during 2nd speed and No. 5 clutch
during 1st speed operation.
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POWER TRAIN

A, No. 1 sun gear 133 teeth)
B. No. 1 planetary pinion (24 teeth) } No. 1 clutch [forward)
C. Na. 1 ring gear (B1 teeth]
D: No. 2 sun gear ] 121 teath)
E. No. 2 planetary pinion (23 teeth) }
No. 2 clutch (reverse}
F. No, 2 planatary pinion (24 teeth)
13 pinjon shafts ~ G. No. 2 ring gear {81 teeth)
ch piston H. No. 3 Sun gear (33 teeth)
utch housing 1. ; No, 3 planetary pinion {24 teeth) } Na. 3 clutch (3rd speed)
% 4 clutch housing J. Mo. 3 ring gear (81 teath)
K. No. 4 sun gear (42 teeth)
L. Md. 4 planetary pinion {19 teath) } Na. 4 clutch (2nd speed)
M. No. 4 ring gear (81 teeth)
N. No, & ring gear No, 5 clutch (15t speed)
0. Transfer drive gear (34 teeth)
P. Transfer driv;en‘g;.‘ar (23 teeth)"
Q. Bevel pinion . (21 teeth)
NUMBER OF PLATES AND DISCS
Number of plates | Number of discs
Ne. 1 cluteh 3 4
No. 2 elutech- 2 3
o, 5 elutch piston " No, 3 clutch 1 2
5 clutch gear : No. 4 clutch 1 2
ﬂ‘c.:t Ehueh soring ) Na, 5 clutch 2 3

.5 clutch spring \

B0 carriar SPEED STAGE AND POWER TRANSMISSION ROUTE
x: ::::: ::::: ) Fmrr;:.". J Speed stage Ciutch tu; be engaged
No. 1 clutch spring 1st spead No.1:No.§
Mo.1,2and 3 carrier Forward énd speed No.1-No.4
Tie bolt 3rd speed No.1:No. 3
No. 2 pinion shaft 1st speed No.2:Nao. §
Bearing cage Reversa | 2nd speed No. 2 No.4

N Eirig cage 3rd speed No.2 - No. 3
19, Holder
40, Coupling

. 61 -
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STRUCTURE AND FUNCTION

PLANETARY GEAR SYSTEM (STRUCTURE EX-
AMPLE)
The planetary gear system consists of sun gear A,
planetary pinion B, ring gear C and carrier D. .
The planetary pinions are supported by the carrier,

and mesh with the sun gea.r and ring gear, Cluteh

154F124

A, Sun pear C. Ring gear

B. Planetary pinion D. Planetary carrier

WHEN THE RING GEAR IS FIXED:
The rotation of sun gear A is transmitted to planetary
pinions B.
Because the planetary pinions mesh with sun gear C,
and the ring gear is fixed, they cannot rotate at the
same position, Conseguently, they revolve around
the sun gear along the ring gear, while rotating on
their own axes. S
The torque of the sun gear is transmitted to carrier D
which will rotate in the same direction as the sun
gear.

154F125

WHEN THE CARRIER IS FIXED:
The rotation of sun gear Aiis transmitted to planetary
pinions B,
Because the carrier D is fixed, the planetary pinions
which mesh with the sun gear rotates at their own
axes in the same position,
Ring gear C which meshes with the planetary pinions
will rotate in the opposite direction to the sun gear,
and the torque of the sun gear is transmitted to the
ring gear.
This combination of sun gear + planetary pinions +
ring gear or carrier constitutes No, 1, 3 and 4 clutches
in the rsiig No. 1 clutch receives its torque from
the sun gear and transmits it to the carrier, while
No. 3 and 4 clutches receives their torque from the
carrier and transmit it to No, 3 and 4 sun gears
respectively.

154F126
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STRUCTURE AND FUNCTION = 5% POWER TRAIN

WHEN CHANGING DIRECTION OF ROTATION
As shown in the diagram, an extra planetary pinion E
is inserted between each planetary pinion B and ring
gear C. Sun gear A rotates and the ring gear is fixed.
Because the ring gear is fixed, planetary pinions E
cannot rotate in the same position, and revolves
around the sun gear along the ring gear, while rotating
at their own axes,
The torque of the sun gear will be transmitted to the
carrier which will rotate in the opposite direction to
the sun gear,
This combination of sun gear + planetary pinions+
planetary pinions+ring gear or carrier constitutes
No. 2‘eluteh in the T§ ;gg and is used for reverse
operation.

154F127

26
ROTARY CLUTCH kY
The No. 5 clutch used in the Tr;,g%g is a rotary
clutch which differs from No, 1 to 4 clutches,
In this clutch, discs (5) are pressed against plates
(4) by means of a piston (26} onto the clutch drum
{15} which is mounted on the output shaft (20) with
bolts, The friction between the discs and plates
pressed the gear {(27) and dutch drum (15) together,
enabling power to be transmitted from the engine.
This type of clutch is often used as a 1st speed i s
clutch for transmitting large torgue, e :

A0

154F128

- 63
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POWER TRAIN S . STRUCTURE AND FUNCTION

WHEN FIXING THE RING GEAR (CARRIER)
In order to fix ring gear C, the disc clutch is incorpo-
rated, It consists of a disc dutch sonsisting of a
piston (3), plate (4), disc (S, pins (41) and piston
return spring {33). ’
The internal teeth of the disc mesh with the external
teeth of the ring gear.
The plate, whose notch on the outside diameter
*  meshes with the pins {41) fixed on the housing, is
fixed against the direction of rotation, Similarly,
the piston is also fixed against the direction of ro-
tation. '

ENGAGING (FIXING) CLUTCH

Pressurized oil from the control valve passed thraugh
the port to enter the housing (2), and is then sent to
the rear of the piston (3). The piston presses the
plates (4) and discs (5) together, and the resulting
friction prevents the discs from rotating. In this way,
ring gear C which meshes with the internal teeth of
the discs is fixed.

DISENGAGING {(RELEASING) CLUTCH 1547130

When pressurized oil from the control valve is cut off,
the piston (3) is returned to its original position
under the action of the return spring (33), thus re-
moving the friction between the plates (4) and
dises (5) and putting ring gear C into the neutral
condition,
The washer springs (42) mounted between the plates
of the pin area are installed to hasten the return of
the piston and also to improve the separation of the
plates and discs to prevent drag when the clutch is
disengaged.

b, e
b

m

18R

c64.




URE AND FUNCTION

40,5 CLUTCH (BALL CHECK VALVE)

 The No. 5 clutch of the ':.‘;2212% is a rotary clutch.
Because of this, centrifugal force exists due to the
rotation of the pressurized oil in the rear of the
‘housing (16) even after the clutch has been dis-
_engaged, The force of the disc spring (29) alone is

and the clutch will remain hatf-engaged. :
In other words, even if the gear change: lever at the
driving seat is put into the neutral position, the clutch
remains connected, leading to the problems when
 changing to the next speed stage.

~ In order to eliminate this condition, a ball check

yalve (17) is incorporated in the piston of the rotary

clutch,

ING (FIXING) CLUTCH
Mﬂud oil from the control valve passes through
- the port to enter the housing (16}, and then sent to
 the rear of the piston (26). The ball check valve (17)
tloggs the valve seat (43) so that the piston presses
 the discs (5) and plates (4) together, thus causing the
internal teeth of the discs to mesh with the external
teeth of the gear (27) and the external teeth of the
plate to mesh with the internal teeth of the drum
(18] As a result, the clutch engages and rotates as
asingle unit.

JISENGAGING (RELEASINGICLUTCH

When pressurized oil from the control valve is cut
off, the ball check valve {17) shifts outwards due to
centrifugal force, and the oil at the rear of the piston
(26) is drained off via the clearance in the ball check
valve, thus reducing the infiuence of centrifugal force.
As @ result, the piston i returned to its original
position by the disc spring (29).

insufficient to return the piston (26) immediately,

- https://truckmanual shub.com/‘ :
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154F 132
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POWER TRAIN

POWER TRANSMITTING ROUTE

1. FORWARD, 1st SPEED

STRUCTURE AND FUNCTION

154F13%

Engage No. 1 clutch and No. 5 clutch. Fix No. 1 ring
pear, Connect No. 5 ring gear (integral with No, 4
carrier) directly to output shaft.

By engaging No, 1 clutch (forward) and fixing No. 1
ring gear C, power is transmitted from No, 1 sun gear
A to No, 1 planatary pinion.

No. 1 planetary pinion meshes with No. 1 ring gear,
Because No. 1 ring gear is fixed however, No, 1
planetary pinion is unable to rotate in its axis in the
same position and revolves round No, 1 sun gear
along No. 1 ring gear, while rotating on its own axis,
No, 1, 2 and 3 carriers (34) rotate in the same direc-
tion as No. 1 sun gear to transmit power to the rear
speed change clutch.

66 -

When MNo. & clutch is engaged, No. 5 clutch drum
(15), No. 5 ring gear N, No. 4 carrier (30) No, 3, 4
sun gear H, K and No. 3 ring gear J becomes integral
with each other. Because No. 1, 2 and 3 carriers {34)
rotate under this condition, No. 4 carrier, No. 3 and
4 sun gear and No. 5 clutch rotate together via No. 3
ring gear J, transmitting power to the output shaft
(20).




URE AND FUNCTION fg

ARD, 2nd SPEED

No. 1 clutch and No. 4 cutch. Fix No, 1 ring
0. 4 ring gear,

ng No, 1 clutch (forward) arid fixing No. 1
C, power is transmitted from No. 1 sun gear
{ 1 planetary pinion B,

. 1 plenstary pinion meshes with No. 1 ring gear.
e No, 1 ring gear is fixed however, No. 1
pinion is unable to totate in jts axis in the
pasition and revolves round No. 1 sun gear

0. 1 ring gear, while rotating on its own axis.
2 and 3 carriers (34) rotate in the same direc-
i No. 1 sun gear to transmit power to the rear
10e clutch,

https://truckmanual shub.conV/ .
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POWER TRAIN

154F136

When No. 4 clutch (2nd speed) is engaged and No. 4
ring gear M is fixed, torque from MNo. 1, 2 and 3 car-
riers (34) is transmitted from No, 3 sun gear H to
No. 4 sun gear K and No. 4 plenatary pinion L. )
No. 4 planetary pinion meshes with No. 4 ring gear,
however because No. 4 ring gear is fixed, No. 4
planetary pinion cannot rotate at the same position
and revolves around No. 4 sun gear along No. 4
ring gear, while rotating at its own axis.

No. 1, 2 and 3 carriers transmit torque to No. 3 and
4 sun gears, and thence to the output shaft (20).

- 67 .-
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POWER TRAIN

3. FORWARD, 3rd SPEED

Engage No, 1 clutch and No. 3 clutch, Fix No, 1 ring
gear and No. 3 ring gear,

By engaging No, 1 clutch (forward) and fixing No. 1
ring gear C, power is transmitted from No, 1 sun gear
A 10 No. 1 planetary pinion,

No, 1 planetary pinion meshes with No, 1 ring gear.
Because Mo. 1 ring gear is fixed however, No, 1
planetary pinion is unable to rotate in its axis in the
-same position and revolves round No, 1 sun gear
along No. 1 ring gear, while rotating on its own axis.
No. 1, 2 and 3 carriers (34) rotate in the same direc-
tion as No. 1 sun gear to transmit power to the rear
speed change clutch,

* 68

STRUCTURE AND FUNCTION

154F137

When No. 3 clutch is engaged and No. 3 ring gearJ
is fixed, torqua from No. 1, 2 and 3 carriers (34)
is transmitted from No. 3 sun gear H to No. 3 plane-
tary pinion . No. 3 planetary meshes with No. 3
ring gear, however because No. 3 ring gear is fixed,
No. 3 planetary pinion cannot rotate at the same
pasition and revolves around MNo. 3 sun gear along
No. 3 ring gear, while rotating at its own axis.

No. 1, 2 and 3 transmit torque to No. 3 sun gear
and thence to the output shaft (20).



KL}

. 2 clutch and No. 5 clutch. Fix No. 2 ring
ct No. 5 ring gear (integral with No. 4 car-
to output shaft,

2 clutch (reverse) is engaged and No. 2
ar G is fixed, power will be transmitted from
1 gear D to No. 2 forward planetary pinion
onally to No, 2 planetary pinion F.
tary pinion meshes with No. 2 ring gear,
‘because Mo, 2 ring gear is fixed, No, 2
pinion cannot rotate in the same position
around No. 2 sun gear along the ring
rotating at its own axis,

https://truckmanual shub.com/

POWER TRAIN

154F 138

No. 1, 2 and 3 carriers (34) transmit torque to the
subsequent speed change clutches. The direction of
rotation of the carriers is opposite to that of No, 2
sun gear however, because of the insertion of No. 2
planetary pinion.

- 69 .
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POWER TRAIN SEEEmEER

154F 140
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POWER TRAIN

MODULATING RELIEF VALVE

The modulating relief valve performs a pressure modulat-
ing function and a main relief function. It controls the
buildup of oil pressure when the gear shift lever is oper-
ated and the clutch engaged, so as to avoid shock during
startoff and also improve durability of power transmitt-
ing system and riding comfort.

g valve spring (small)

Modulating time

______ . Setting pressure
’—! 25 kgfcm’
Y
Pressure
kglem?)
-
h R
Gear shaft laver [ON} Time
154F 141

Graph shows pressure rise vs. time lapse at modulating
“walve,

d valve spool
3 15t speed clutch {No, B}

) reverse clutch {No, 2

a gy
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POWER TRAIN B

# STRUCTURE AND FUNCTION

FUNCTION . #

PR ]llll E\ From;'umg {a g
1. IMMEDIATELY AFTER SPEED CHANGE

When the gear shift lever & operated and the clutch
engaged, the ojl passages between the pump and
the clutch cylinder opens up, causing oil to flaw
into the clutch cylinder,
As a result of this flow, the quick return valve (13}
maves in the 4= direction, causing compartment
Ato be connected to passage B, relieving the
back-pressure from modulating valve sleeve (B).
Consequently, the modulating valve (6) and the
modulating valve sleeve are drawn in the = direc-
tion owing to the reaction force of springs (2},
(4) and (5), thus shutting off the passage to the
torque converter circuit.

2. STARTING OF PRESSURE BUILDING, AND
PRESSURE BUILDING UP
When pressurized oil from the pump fills up the
circuit as far as the clutch cylinder, the oil pressure
starts to rise.
After passing through the orifice a of the quick
return valve (13), the ol moves the quick return
valve in the = direction, thus closing the passage
between compartment A and circuit B. In ad-
dition, the oil passes through the modulating
valve orifice band pushes the flow piston (3)
against compartment C._ .

As a result, the modulating valve compresses springs "
(4) and (5) by its reaction and moves in the 4= di- 8

rection, causing port D between the modulating To torque converter

valve and the modulating valve sleeve to open, and 1 cireuit

thus the high pressure oil will be relieved into the
torque converter circuit

Meanwhile, the oil which passes through the center
port of the guick retum valve passes through orifice
cinto compartment A forming the back pres-
sure of the modulating valve sleeve, As a result, the
modulating valve sleewe is pushed in the ¢= direc-
tion, and compress the spring (2).

154F143

72 -
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PRESSURE BUILDING UP, AND FINISHING OF
PRESSURE BUILDUP

As pressure gradually builds up in the-circuit, the
back pressure of the modulating valve also increases,
and when the modulating valve sleeve moves in the
#= direction, port D leading to the modulating
valve closes up.

Furthermore, the modulating valve moves in the ¢=
direction as a reaction to the rise in the pressure of
the oil pushing against the piston, causing port D
10 open up.

The above action is intermittently repeated so that
the load on the springs (2), (4) and (5) increase,
causing the oil pressure to gradually increase until
finally the madulating valve sleeve strikes the stop-
per (1), preventing it from moving any further,
Hence the modulating valve stops with port D re-
maining open,

Oil from the pump passes through the modulating
valve, then through port D, and finally from the
modulating valve sieeve to be relieved .into the
torque converter ' circuit, thus completing the rise
of oil pressure.

The setting pressure is 25 kg:’cm: z

POWER TRAIN
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POWER TRAIN i595% STRUCTURE AND FUNCTION

REDUCING VALVE

1

FUNCTION OPERATION
The reducing valve is located in the circuit between the 1. STARTING OF PRESSURE BUILDUP, AND
modulating valve and the speed walve. Its function is PRESSURE BUILDING UP

to reduce the pressure of the oil at the 1st speed clutch
to 12,5 kgfem®,

The entire circuit is set at a pressure of 25 kg/em?, while
the 1st speed clutch circuit alone is arranged so that
when the internal pressure reaches 12.5 kg/em?, it will
be closed off by the reducing valve.

At the neutral position, wnen the engine is started the
oil from the pump flows from the reducing valve to the
1st speed clutch, filling up the cylinder. This is to re-
duce the time required to fill up the cylinders (F and R
cylinders), so that when the gear shift lever is moved
from the neutral position to the forward 1st speed posi-
tion, the oil from the pump needs only fill up the F cyl-
inder, and when the lever is moved from the forward
1st speed to the forward 2nd speed position, the oil
needs only fill up the 2nd speed cylinder because the F
cylinder is already filled with oil.

In this way, when the gear shift lever is at the neutral
positien, the 1st speed cylinder s always full of oil,
50 as to improve response during speed changing.

i

154F 145

To G ToH

When oil f!l’lS the 13t speed cylinder and the ball
~check valve blocks up the piston hole, the pressure
of the oil in the 1st speed clutch circuit starts
rising.

After passing through the orifice d of the reduc
ing vaive (16), the oil pushes the piston (15), the
reaction of which causes the reducing vaive to
move to the left, allowing the oil pressure to rise.

2. FINISHING OF PRESSURE BUILDUP

ToG ToH 1647148

When the oil pressure in the 1st speed circuit builds
up, the reducing valve moves all the way to the
left, until finally it strikes the stopper (18], prevent-
ing it from moving further. As a result, the passage
from the pump to the 1st speed cylinder closes up,
maintaining the oil pressure in the 1st speed clutch
circuit at 12.5 kgfem?,



' yalve functions to prevent the machine from
e engine is inadvertently started with the
Jever in one of the speed positions. It is
@ circuit between the speed valve and the
valve,

up the machine, the gear shift lever must

shift lever is in neutral position,

the reducing valve passed through the
lve and the orifice e, pushing the whole
valve (25) to the left, thus opening the
between the modulating valve and the

moving the gear shift lever to an arbitrary
i position
the speed valve (28) moves to any speed
the oil (back pressure) on the right side
fety valve (25) passes through the orifice
drain off into the case, and simultanecusly
from modulating walve passes thiough the
orifice f in safety valve 1o push the piston (26)
the right. Consequently, the-safety valve remains
the same position, and thus the circuit also re-
s open,

e engine is started with gear shift lever engaged,
the engine is started under the conditions of
raph 2, above, the oil pressure disappears and
safety valve moves to the right under the action
2 spring, thus closing up the circuit to the
al valve,
engine is restarted under these conditions,
I from the reducing valve cannot push the
valve to the left because the circuit to the
gis closed, hence the circuit to the direc-
valve does mot open, preventing the ma-

}gear shift lever must first be put in the
ral position to allow the action described in
aph 1, above to take place, before starting

J -.I | i Eﬁm
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POWER TRAIN

h ‘ '
Fmr‘“ E 28 From F To 1stspeed
s clutch

- 154F147

From F To 1st speed
clutch
154F 148

25 26
' &}

|
2

Drain

From E From F To 1st speed
clutch

154F 149
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# STRUCTURE AND FUNCTION

POWER TRAIN #3550

TRANSMISSION LUBRICATION VALVE

; .
\ ]

Section A - A -\\E
\
9
SectionB - B
Cracking pressure : 1.24 kg/cm? 1. Velve body 154F 160
2. Cowver
3.  Walve guide
4. Spring
5. Loop valve
6. Cover
7. Sleeve
8. Sleave
9.  Gasket

- 76 -
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POWER TRAIN: =¥ STRUCTURE AND FUNCTION

TRANSMISSION, STEERING OIL STRAINER

1, Strainer cover Flow : 183 &/min.

2. Spring  Free length + 23.mm
Installation length : 50 mm
Installation load : 6.8 kg

3, Strainer case
4, Magnet

5. Screen
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STRUCTURE AND FUNCTION

POWER TRAIN

TRANSMISSION OIL FILTER

154F 282

1. Filter cover Cracking pressure : 1.21 kg/em?

2. Spring  Instailation langth : 355 mm : Flow : 74.1%/min,
Installation load  : 10 kg

3, Filter case
4, Gauge

5. Spring

6. Sleeve

7. Bolt
B, Element

=79 -
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POWER TRAIN @musgimmeseiin iR i 88 STRUCTURE AND FUNCTION

TORQFLOW HYDRAULIC SYSTEM

NEUTRAL
NI TR
T
8- - !, 9 ‘
> . A
ey : |

i
: ——
o ‘ 11 12
B
/M
—y 18
—F ! \\ 1 . ]f“
A N 13 /
/
] =
] : - A Water —
= : 11
From steering circuit = k‘f‘*a- | | : :
o 5 :
18 ¢
18
' e =
| / 5
! f
4 A1 )
T e @
NS i rr s
B 16
]
& | |
To Steering circuit —=

154F152
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POWER TRAIN

1. Magnet strainer

2. Transmission pump {FALO40)
3. Ol filter

4, Modulating vaive

5. Quick return valve

€. Reducing valve

7. Speed valve

8. Directional valve

9. Safety valve

10, Relief valve

11. Torque conwverter

1 AR N XA T

12,
13,
14,
15,
16.
17,
18,
19,
20,

K= =
—E

.......

[Z Na. 1
clutch (F)

‘ n——T{F— No. 5 ciutch {1st) g 12
L:-T"{:E_- No. 4 clutch (2nd) @@ 1
(= No. 3 clutch (3rd)
4.5kg/em? M

144

= clutch (R}

21

Qil temperature gauoe
Regulatar valva

0Oil cooler

Lubrication relief valve
Transmission |ubrication
P.T.O. lubrication
Torque converter case
Scavenging pump

Steering case

A®—m—-

From steering
control vilve

154F 153

A. Relief pressure pickup plug (PT 1/8)

B. Regulator pressure pickup plug
PT18)

C Transmission clutch pressure

pickup plug (PT 1/8)
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POWER TRAIN Wiamsiiisni@masaiiiss STRUCTURE AND FUNCTION

BEVEL GEAR SHAFT - STEERING CLUTCH

T

j e - —
= iz
: i ﬂ
"
|
-—1] il .
. e
154F 154
1. Outer drum {Brake drum) B, Bevel gear
2. Pressure plate 9. Bevel gear shaft
3. Disc 10. Piston
4. Plaw - 11, Spring
6. Inner drum (clutch drum} 12. Spring
6. Bevel gear shaft hub 13, Bailt
7. Bearing cage
- B2 .




https://truckmanual shub.com/

STRUCTURE AND FUNCTION i

STRUCTURE

BEVEL GEAR SHAFT

TY220.75220 are instalied with the bevel gear shaft
system which converts the power transmitted in the
order of engine —*torque converter —+
transmission perpendicularly into the left and right
directions by meshing the bevel pinion at the end of
the transmission output shaft with the bevel gear on
the transmission output shaft with the bevel gear on
the bevel gear shaft, while reducing the revolution
speed,

Helical bevel gears are employed for the bevel pinjon
and bevel gear. In order to permit adjustment of
tooth contact with the bevel pinion as well as the
torque of the bevel gear shaft, the bevel gear shaft
is installed on the steering case via a taper roller
bearing (B) and bearing cage (7), with adjusting shims.
Bevel gear shaft hubs (6) for mounting the steering
clutch are pressed onto both ends of the bevel gear
shaft with taper splines.

Oil ports for operating the steering clutch are pro--

vided in the bevel gear shaft hub and bearing cage.
The bevel gear shaft is splash-lubricated b\,r‘ the bevel
gear which turns in an oil bath,

Adjustment of backlash and tooth contact of the
bevel pinion and bewvel gear consists of a longitudinat
adjustment carrred out by increasing or decreasing
the shims at the mounting face of the transmission
side bevel pinion bearing cage and a lateral adjust-
ment carried out by increasing or decreasing shims at
the bevel gear shaft bearing cage and steering case
mounting face in order to shift the bevel gear. For
details, see 23 POWER TRAIN DISASSEMBLY AND
ASSEMBLY manual.

ETREEE POWER TRAIN

STEERING CLUTCH
TY 220.75 220 are installed with the steering clutches on

the both ends of bevel gear shaft to cut off or trans-
mit the power transmitted to the bevel gear shaft in
order to change the travel direction of the machine;
that is, by cutting off or transmitting the power to
the final drive.

In these machines, the wet, multidisc spring clutch is
employed.

Each steering clutch consists of a clutch inner drum
(5) bolted onto the bevel gear hub (6) which is fixed
by a taper splin to the bevel gear shaft (9), clutch
outer drum (1) bolted onto the final drive flange,
plates (4) which mesh with the inner drum, discs
(3} which mesh with the outer drum, pressure plate
(2) which presses the discs and plates together,
piston (10}, clutch springs (11) (12) and bolts {13)
for mounting the piston and pressure plate.

In the steering clutch, the plates drive and the discs
ace driven.
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POWER TRAIN

OPERATION

ENGAGING STEERING CLUTCH

Normally, in the steering clutch, the clutch spring
{11) and {12) causes the pressure plate (2} to press
the plates (4) and dises (3) against the inner drum
{5}, so that power is transmitted from the inner
drum (5) to the outer drum (1) by friction, As a
result, the final drive pinion hub which is integral
with the outer drum rotates, transmitting power to
the final drive,

DISENGAGING STEERING CLUTCH

When the steering lever is pulled, il from the
steering control valve flows through the bearing
cage (7) and bevel gear hub [6) to enter the right
side of the piston (10). As a result, the piston is
pushed to the left, compressing clutch springs (1 1),
{12} which in turn pushes the pressure plate (2) to
the left. This causes the pressure to be removed
ffrom the plates (4] and discs (3], cutting off power
ta the final drive.

When the steering lever is released, the steering
control valve drain circuit opens up, so that the
clutch spring forces the piston back to its original
position, putting the steering clutch’in the engaged
condition described above,

When the left steering clutch is disengaged, power
is transmitted only to the right steering clutd\, and
hgnce the machine turns to the left.

-84.

SHEEE STRUCTURE AND FUNCTION

1547156
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POWER TRAIN ‘f?‘“"“?‘ﬁ&Wih“”W" s e STRUCTURE AND FUNCTION

STEERING CONTROL VALVE

\ \ 17 18 19 20

§ 1
Section A - A
10 1 SectionC-C
\ AR
1 Yo
i inf O O\ .8
A B A (Y )] P
oo\l WA A
L | Y——— i
(=) H{®]
] ua
1" SectionD - D
154F 157
. 85 -
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STRUCTURE AND FUNCTION & e s POWER TRAIN

"~ STRUCTURE

The steering control valve consists of a flow divider valve
(15) which distributes the oil from the steering pump
into the steering circuit and brake circuit, a main relief
valve (13) which maintains the oil pressure in the steer-
ing circuit at the specified value of 12.5 kg/em’®, valve
spools (4), (B) which adjust the flow of oil into the left
and right steering clutches respectively, a flow divider
valve (21) which distributes the brake circuit oil to the
left and right and a brake relief valve {17) which main-
2. Control shaft (Left) tains the brake circuit pressure at the specified value of
17 kg/em®.

1. Control shaft (Right)

3. Spool return spring

-

. Spool (Right)
Valva body
Stopper
Stopper
Spool (Left)

. Spring

© © ®m N @ o

Lever {Right)
11, Lever (left)

12. Roller ,
13. Main relief valve
14. Spring

15, Steering brake flow divider valve
16. Piston

17.  Brake relief valva
18. Valve sleave

19, Spring

20, Nut

21. Brake flow dividar valva
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POWER TRAIN

:STRUCTURE AND FUNCTION

| WEHAT'ON £ To brakg circuit

bt From pump 1
| /

FLOW DIVIDER
0il from the steering pump enters port A, and is then
distrjbuted by the flow divider valve (15} into the
steering circuit and brake circuit in the ratioof 3: 1,

MAIN RELIEF VALVE
0il from the pump enters the control valve, and
regardless of whether or mot the steering lever is
operated, once the oil reaches the port of the valve To stegring valve
body or the steering clutch piston, the circuit pres-
sure starts to rise. :
Qil from port B passes through orifice A of the
relief valve (13) to push the piston (16). The result- To brake circuit
ing reaction causes the relief valve to move in the 4= | From:purmp
direction, compressing the spring (14), until it strikes
the stopper and comes to rest.
0il from the flow divider is relieved from portB
through port C, and then flows into the torque con- 14
verter circuit :
Thesetting pressure is 12.5 kg/em®.

154F158

1, ENGAGING LEFT AND RIGHT CLUTCHES
(CONTROL VALVE “HOLD")
Oil from the pump passes through the main relief
valve to enter port D of the valve body (5).
Because the passage to the clutch piston is closed,
only the pressure of the oil in the circuit rises, and
the oil at port D is relieved from the main relief
valve into the torque converter circuit To Right cluteh
Thus, when the steering lever is not operated, the
oil is constantly relieved,

‘ To steering valve
To TORQFLOW circuit

154F 158

To Left clutch

184F160

- 87 -
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STRUCTURE AND FUNCTION

AU

POWER TRAIN

2. DISENGAGING LEFTCLUTCH ENGAGING
RIGHT CLUTCH (LEFT LEVER PULLED)
When the left steering lever is pulled, the left spool
{8) moves in the = direction.
Qil from the pump passes through the main relief
valve and enter port D of the valve body. It then
passes through the passage opened up as a result of
the movement of the left spool, and passes through
port E into the left clutch piston. In this way, the
circuit gradually fills up with oil, causing the pres-
sure to rise, whereupon the left clutch disengages.
When the left steering lever is released, the passage
through port D and port E closes up, cutting off the
flow of oil to the left clutch piston. Meanwhile, the
oil which pushed the left clutch piston is returned
by the clutch spring, and passes through the clear- : g e
ance between the left spool and the valve body to
drain off from port G,

3. ENGAGING LEFT CLUTCH, DISENGAGING
RIGHT CLUTCH (RIGHT LEVER PULLED)
When the right steering lever is pulled, the right
spool (4) moves in the =» direction.
Qil frem the pump passes through the main relief
valve to enter port Dof the valve body. It then
passes through the passage opened up as a result
of the movement of the left spool, and passes
through port F into the right clutch piston, In
this way, the ecireuit gra&ually fills up with oil,
causing the pressure to rise, whereupon the right
clutch disengages. )
When the rinht. etaadnn lnvan ir, ralaacadd,, tha. gare-
age through port Dand port F closes up, cutting
off the flow of oil to the right clutch piston. Mean-
while, the oil which pushed the right clutch piston
is returned by the clutch spring, and passes through
the clearance between the right spool and the valve
body to drain off from port G.

il t 154F 162

B8
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POWER TRAIN ¢ STRUCTURE AND FUNCTION

4, 'DISENGJ'\GING LEFT AND RIGHT CLUTCHES 5 4
(LEFT AND RIGHT LEVERS PULLED)
When the left and right steering levers ara pulled,
the above-described actions which take place when (£) Q)
the feft and right levers are pulled, occurs simulta- :
neously, Oil flows from ports E and F into the left b H
and right clutch pistons respectively, so that the oil :
pressure rises, causing the clutches to disengage. )
When the left and right steering levers are released,
the oil passages from port D are closed off, cutting
off the flow of oil to the left and right clutch pis-
tons is returned by the elutch springs to drain off o . )
from port G. @ &)

DRAIN PORT TUBE B 154F 163

As shown in the diagram, the tube of drain port G

is raised up to provide a clearance of 4 mm between

it and the control valve housing so that the oil drains

off from the top of the tube fo the steering case.

Unless the oil returned from the clutch piston fills up

the housing, a considerable time will be required for

the oil to reach the housing port when the spool is

operated, causing the steering disengagement to

become sluggish.

In order to reduce this time lag as far as possible, the

L tube is installed upright above the mounting face of 8
the housing, so that the port on the housing is always
filled with oil.
Also, in order to compensate for oil leakage from the
clutch piston sealing, etc., a passage is made in the
~ right spool to pass the oil to the housing port when
r the steering valve is in the HOLD condition, thus
minimizing the time lag.

‘—H‘ Clearance

To stearing case

154F 184

oag-
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STRUCTURE AND FUNCTION ==

= POWER TRAIN

STEERING PUMP (c Bu-63)

\ |
o

Q Discharge

154F 168

Drive gear
Bracket
Gear case

Housing

i S

Driven gear

- 90 -
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28 STRUCTURE AND FUNCTION

b i L Y

1. Filter cover Cracking pressure : 1.21 kg/em?

2 Spring  Installation length : 35.56 mm Flow : 109%/min,
Installation load : 10 kg

5 Sping  Installation length : 26.0 mm
Installation load @ 4.95 kg

- 91 -
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g STRUCTURE AND FUNCTION

POWER 'TRAIN S

STEERING HYDRAULIC CIRCUIT

3 i A 5
£
u
E
(=]
o
T, 1
2 [ o
% ] 4
: -8
F i o] o
i, == T
v
= STET G +- e
L -~
S d |
s .
To sarvo valve ?"
circuit :
A =
; ] :
4 /5 ]
O
o = p
; = D <Tiaivd
To brake E Gy = = ;
circuit — = b

154F 187
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POWER TRAIN

SR

£
i

. Magnet strainer

Lol B e

Steering pump
Steering filter
Flow divider
Main relief valve

Left clutch spoal

Steering case

10.
11.

Right cluteh spoal

. Left clutch

. Right cluteh

Steering case

Rotary servo booster valve

RING HYDRAULIC SYSTEM ;
',"__.I_i‘lz_skgfurﬁ
A b,d To torque converter circuit
- 7
To brake circuit
T M T/ E
15220 ) . )
M \ é\
7.6¢/mn | | 81.2¢/mn 6
1
D | 0
L—T 14

A. Clutch main pressure pickup olu
(PT 1/8)

B. Leftcluich pressure pickup plug
(PT 1/8)

154F 168

Right clu tch pressure pickup plug

(PT 1/8)

- 93 -
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POWER TRAIN @i

sosegas STRUCTURE AND FUNCTION

STEERING BRAKE

%ﬁ*ﬁ

SectionE-E

"~
j s dww ,m
-
N 2
B < i
.I/ m nﬁ
&

SectionC-C  SectionD -D

154F 169

* 94 .
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RE AND FUNCTION £

POWER TRAIN

STRUCTURE

TY 22075 220 are installed with an anchor type contacting
type band brake in which band clamps the outer periph-
ery of the brake drum. It is a wet type brake using an
oil bath.

The steering brake operates as a steering brake which
interlocks with the steering lever and also as a stop
brake when operated by the brake pedal.

When parking the machine, the center part of the left
and right brake pedals are depressed, and the pedals
fixed by means of the brake lock.

<95 .
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POWER TRAIN

BRAKE OPERATION

When the steering lever on the side to which the machine
" is to be turned is pulled, the steeging clutch on that side
disengages. However, the clutch does not completely
disengage, and the resulting drag causes the machine to
turn in a large circle.
In order to prevent clutch drag, the lever is pulled fur-
ther to brake the outer drum (brake drum), thus reduc-
ing the radius of the turning circle.

1. BRAKE OPERATION DURING FORWARD
TURNING

revolution

154F170

One end of the brake-band {15) is supported at
point A of the lever (11), while the other is support-
ed at point B of the rod (14). When the brake pedal
is depressed, the rod (10) is drawn in the 4= direc-
tion, and the lever is also pulled in the 4= direction.
As a result, the brake band tends to move about
support point C on the lever, so that poing A drops
and point B rises. Because of forward turning the
brake’ band constrains the brake drum about sup-
port point A, causing support point € on the op-
posite side to be pulled upwards,

« 96 -

STRUCTURE AND FUNCTION

BRAKE OPERATION DURING REVERSE TURN-
ING

1894F171

In the same way as for forward turning when the
brake pedal is depressed, point A tends to move
downwards and point B tends to move upwards,
Because of reverse turning the brake band constrains
the brake drum about support point B, causing sup-
port point A on the opposite side to be pushed
downwards.
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STRUCTURE AND FUNCTION

BRAKE BOOSTER VALVE

T¥ 22075 220 are installed with a brake booster valve to
reduce the force required to operate the brake pedal,
Brake booster valve operates by oil from the steering
pump and operating the brake pedal.

OPERATION

Qil from the steering pump is distributed by the flow
divider valve of the steering control valve into the
steering circuit and brake circuit in the ratio 3: 1.
The oil which enters the brake circuit is further divided
by the brake circuit flow divider into the left and right
circuits, |t then passes through the brake relief valve
where its pressure is controlled to 17 kg/em?, and enters
port A of the brake booster walve,

When brake pedal is depressed, the lever (1} pushes
the spool (5), shutting off the passage between the

spool and the pision, As aresult, the pressure of the oil-™

between the flow divider port A starts to rise, causing
a pressure differential to occur between the left and
right ports of the free piston of the flow divider.
The free piston then moves to the circuit corresponding
to the brake pedal which is not depressed, increasing
the oil flow to the port,

When the pressure of the oil flowing into port A in-
creases, the piston moves in the = direction, opening
up the passage to the drain port. |f then, the brake
pedal is further depressed by an amount corresponding
to the opening of the passage, the spool moves to close
the passage,

When the above actions are followed through, the end
of the piston will push the lever {9), causing the rod to
be pulled in the 4= direction, so that the brake operates
by means of the lever (11). .

When the brake fully operates, so that the passage to
the drain port remains closed and the oil pressure in
the circuit rises, the oil pushes open the plunger valve
(17) of the brake relief valve,~and then drain off from
the port into the steering case.

The relief valve setting pressure is 17 kg/em?.

S POWER TRAIN

From pump

154F172

From flow divider

17
!

To stearing case

154F174

L 97 -
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POWER TRAIN #iisssisasmyr s ii958359% STRUCTURE AND FUNCTION

BRAKE HYDRAULIC SYSTEM

To servo valve circuit

To Right brake
circuit

To TORQFLOW ==—_—
circuit

154F175

- 98 -
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POWER TRAIN

13.8 & fmin | f Q '

L=l TTTTY 1kg/em?
13.8 ¢ /min {3
§
2 L1

To steering control circuit

-
L A

e oG

L] . ;

27.6 8 /min} 81.2¢ /min

—X
108.8 &/min,
— D {at 1730 rpm}
2
Servo Ta TORQFLOW circuit
valve
: [ 5.0 N

L
gl |

1. Magnet strainer 7. Brake booster A Brake booster pressure outlet

154F 176

(PT 1/8)
2. Steering pump 8. Steering brake
B. Right brake pressure outlet
3, Steering filter 9. Steering case PT 1/8)
4, Flow divider 10, Spool C. Leftbrake pressure outlet
IPT 1/8)
6. Flow divider 11. Rotary servo booster valve
6. Brake relief valve
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POWER TRAIN #5655

FINAL DRIVE TY 220

-

* 100 -

-~ B! s W

i %

Final drive frange

Bearing cage

. Final drive 1st pinion (12 teeth)

. Final drive 1st gear (45 teeth)

. Final drive 2nd pinion (12 teeth)
. Final drive 2nd gear (55 ieeth]

. Final drive hub

10,
.
12,
13,
14,

Segment teeth

Sprocken boss
Sprocket nut
Bearing
Cover
Floating seal

Seal guard

b
]
r,_.’
e i S " :f'" R
!-=Lﬂ:: | T =
M= _bs, R
ol IR el
\
19
15. Floating seal
16. Seal guard -
17. Final drive case
1B. Guard
19. Sprocket shaft

STRUCTURE AND FUNCTIOM

154F177
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URE AND FUNCTION

LDRIVE TS 220.

6. Finel drive 2nd gesr (55 teeth)
7. Final drive hub

13. Floating seal
14, Seal guard

2 J
1 A -
§ T I
\ ﬂ (1 [
e m
b - o
1
10 9 8
| /
§ ot
F =
H /
!
\{:‘ ﬁ%
\\, I
\i Y
el — —
14 13 16
" 184F177
1. Final drive frange 8. Segment testh 15. Flosting seal
1. Bearing cage 9. Sprocket boss 16. Sesl guard
3. Finel drive 1st pinion (12 testh] 10. Sprocket nut 17. Final drive case
4, Final drive st gear (45 teeth) 11. Bearing 18. Guard
'§ Final drive 2nd pinion {12teeth] 12, Cover 19. Sprocket shatt
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STRUCTURE AND FUNCTION

TY 220 TS 220employ the two-step reguction method using
spur gears and splash lubrication by gear rotation is used.
Power from the bevel gear shaft and steering system is
transmitted from the clutch outer drum (brake drum) to
the final drive flange (1), causing the 1st pinion {3) on
the bevel gear shaft to rotate.

The 1st pinion meshes with the 1st gear (4}, causing the
2nd pinion {5) on the bevel gear shaft to rotate, Power
is then transmitted to the 2nd gear (B) which meshes
with 2nd pinion, with a reduction in speed. '
Because the 2nd gear is bolted onto the final drive hub
(7), and the sprocket boss (9) is force-fitted onto the
final drive hub by means of taper serrations, the rota-
tion of the 2nd gear is transmitted directly to the
sprocket boss.

The sprocket teeth (8) are mounted on the sprocket
boss with nuts and bolts,

»

154F178

- 102 -

# STRUCTURE AND FUNCTION

The final drive case (17) acts as an oil bath for ubri
cating the various gears in the final drive. Floating

seals (13), (15) are fitted to the case to protect rotating
and sliding parts of the sprocket from dirt and mud
and also to prevent oil leakage.

154F 170
TS 220
15 = A
"l ‘
£
13— = G Sl
e — A
i T
A P8 = S
Db e =
3 | ]:- X i
‘,j : r—~
Tl x = 154F 180
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SEISEESEE POWER TRAIN

STRUCTURE AND FUNCTION #3280
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STRUCTURE AND FUNCTION SR

TRAIN

SIS POWER

TORQFLOW TRANSMISSION CONTROL
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STRUCTURE AND FUNCTION Sy
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POWER TRAIN R

INSPECTION AND ADJUSTMENT
\GENERAL

G WW&%% INSPECTION AND ADJUSTMENT

~ This section describes the method of tracing failures in the power train and also the method of post-repair testing and

adjusting.

When it is necessary 10 perform measursments in the hydraulic clrcuits use the appropriate measuring tools

~ Always first perform a visual inspection on the machine and then carry out a running test. Perform tests using instru-
ments last.

VISUAL INSPECTION
1. 0il quantity and temperature

{1) Transmission case
(2) Steering case
(3} Final drive
2. Oil leakage and damage
Check exposed oil pans, couplings and valves for oil leakage and damage.
3, Adjustment value checks
(1) Check for losses or misadjustment of transmission, and steering and
brake control linkages,
(2) Check tension of tracks.
4, 0il contamination, filter clogging and foreign particles
Inspect transmission and steefing oil filter element and strainer for foreign particles, while paying attention to the
following points.
| a. If iron powder or copper slivers are visible, transmission may be faulty.
If copper colored powder is mixed with oil, clutch may be faulty.
If shiny metallic slivers are visible on filter element, gear pump may be faulty.
If aluminium powder is visible on filter element, torque converter may be faulty.
If rubber particles are detected on filter element, seal or hose may be defective.
If metallic or rubber fragments are detected, wash all component parts of the hydraulic circuit, and repair
defective parts.

an &

RUNNING TEST
Start up engine and move gear change lever through all positions. Ensure that there is a positive response each
time the lever is moved,
Move machine with gear shift lever in all.speed positions, in both forward and reverse, and check performance.
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INSPECTION AND ADJUSTMENT 5 SEEEEEE POWER TRAIN

& DANGER PREVENTION

When it is unavoidably necessary to perform testing in a confined location, '
apply brake and also wedge parking blocks at front and rear of machine to
ensure that it does not move during tests. Ensure that unauthorized persons
are kept away from the testing area.

= 108 -
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INSPECTION AND ADJUSTMENT immasmnas

SR POWER TRAIN

OIL PRESSURE MEASURING POINTS

w i 0l temper- Set ol pressure {k!JGm:I'
i easuring | ature dur-
Item Maasuring point plug size I fsitss Remarks
urH\unt Engine fultspesd Engine idling
i R %
Torgue converter
relief pressure  PTH) 7~g
5 | fniad 07042 —
2 70 ~80
5 Torque converter oo108
£ | reguiator pressure 3~5 2~3
o | loutlet)
;
Z Transmission cluteh R % S—
E pressure 23~27 8~2
8 { PT %)
[
g 07042 — | 70~80
5 NmmﬂlgMTumanu are
i o8 not required, however measur-
i m::“t?:m i : 1.5 ing flange must be inserted in
ief val . ; i cireuit for taking measure-
relief valve ments during fault investiga-
tion, etc.
R} It is possible to r:easlu;n oil
u Steering clutch ‘ 12~17 9~13 pressure &t whic aft or
3 ressu right clutch dise when
i e - (PTH) left or right nurl"?:g'?awr is
v pulled.
= 07042 — | o0 _an
3 00108
‘| Braka ralief
.=.. pressure 15~20 16~ 20
“w

OIL PRESSURE AND TEMPERATURE MEASURING EQUIPMENT

Part Nama A | B
Hydraulic testar 1
Thermistor kit 1
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OUTLINE OF OIL PRESSURE AND TEMPERATURE
MEASUREMENTS

1. Torque converter relief pressire measurement
1) Installation of oil pressuse gauge
i} Stop engine. Remove floor plate and then
take out torque converter relief valve plug
(1).
ii} Fit pressure gauge A (25 kg!cma:l with adapt-
or and hose.

2) Oil pressure measurement
Put gear shift lever i "N’ position and start en-
gine. Measure oil pressure at both idle and full
speed,
* Oil temperature during measurement: 70 to
80°C
* Be sure to lock parking brake.

2. Torque converter regulator pressure measurement
1) Installation of oil pressure gauge
i) Stop engine. Remove floor plate and then
take out torque converter relief valve plug
(2).
iil Fit pressure gauge A (25 kg/cm?) with 90°
adaptor and hose.

2) Oil pressure measurement
Put gear shift lever in “N’° position and start
engine. Measure off pressure gt both jdle and
full speed.,
* Qil temperature during measurement: 70 to
go’c
* Be sure to lock parking brake.
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INSPECTION AND ADJUSTMENT 5

SN POWER TRAIN

3. TORQFLOW transmission 1st speed clutch pressure
1} Installation of oil pressure gauge
i} Stop engine. Remove servo-valve front cover
&nd transmission valve top cover, and take out
plug (3).
iil Fit pressure gauge A (25 kg/cm?) with adapt-
or and hose.

2] Qil pressure measurement

* Put gear shift lever in "N’’ position and start

engine. Put gear shift lever in either forward or

reverse position and measure oil pressure,

* Note that machine will start moving when
engine is set at fuil speed,

* 0il temperature during measurement: 70 to
80°C

4, TORQFLOW transmission modulating pressure
1) Installation of oil pressure gauge
i} Stop engine. Remove floor plate and take out
plug (4) at top of filter.
ii) Fit pressure gauge A (70 kg/cm?) with adapt-
or and hose,

2] 0Oil pressure measurement
Put gear shift lever in "“N’' position and start en-
gine, Measure oil pressure at both idle and tull
speed,
* Oil temperature during measurement: 70 to
80°C
* Be sure to lock parking brake.
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6. Left and right steering clutch pressure measurement -~
1) Installation of oil pressure gauge :
i) Stop engine and remove rear cover (5).

ii) When measuring left steering clutch pressure,
remove plug (6), and when measuring right
steering pressure, remove plug (7).

iii) Install pressure gauge A (25 kg/cm?®) with
adaptor and hose,

2) Qil pressure measurement
Put gear shift lever in “N’' position and start en-
gine. Pull steering lever until clutch disengages,
and measure oil pressure at” both idle and full
speed. i
* Oil temperature during measurement: 70 to

80°C

* Be sure to lock parking brake,

6. Leftand right brake relief pressure measurement
1) Installation of oil pressure gauge
i) Stop engine and remove rear cover (5).
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AND ADJUSTMENT ¢ v POWER TRAIN

e |

i) When measuring left brake relief pressure,
remove plug (8), and when measuring right
brake relief pressure, remove plug (9).

£ jii) Install oil pressure gauge A (70 kg/cm?®) with
) adaptor and hose,

2) Oil pressure measurement
Put gear shift lever in ““N'* position and start en-
gine. Depress brake pedal and measure oil pres-
sure at both idle and full speed.
* Oil temperature during measurement: 70 to
80°C
* Be sure to lock parking brake,

7. TORQFLOW and steering brake pressura measurement
- 1) Stop engine and remove right armrest (10).

2] Extract level gauge and connect temperature
gauge sensor to part B. Insert end of sensor C
into level gaugea guide (1 1) and measure oil temper-

I ature, ’
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POWER TRAIN g

8. Gear shift lever
1) Stop engine and hook push-pull scale onto lever,”
knob,
2) Pull scale and measure force required to move
lever through each speed position.

9, Stearing lever

1) Put gear shift lever in “N'’ position and start en-
gine. Set engine speed at idle and hook push-
pull scale onto lever knab,

2) Pull scale until clutch disengages, and measure
operating force.

3) Pull scale further and measure force required to
operate brake,

10. Brake pedal

1) Put gear shift lever in “N’’ position and start en-
gine, Set engine speed at 1000 rpi‘n.

2) Apply push-pull scale to center of brake pedal and
put gear shift lever in 1st speed position. Push in
pedal and measure force at instant engine stops or
torque converter stalls on half brake.

- 114 -
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INSPECTION AND ADJUSTMEN

TRAVEL MEASUREMENTS

1. Steering lever
Put gear shift lever in “N’* position and start engine.
Set engine speed at idle. Apply scale to steering lever
and pull lever until clutch completely disengages.
Measure lever travel at this point.

Brake pedal 3

Put gear shift lever in *N* position and start engine.
Run engine at idle. Apply scale to pedal and measure
travel at point corresponding to pedal force of 12 ka.

OPERATING FORCE MEASURE-
- MENTS

1. Fuel control lever
1} Put gear shift lever in N position and start
engine. Hook push-pull scale onto lever knob.

POWER TRAIN




POWER TRAIN
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STANDARD VALUES

SRR INSPECTION AND ADJUSTMENT

Item Condition  +—. * Standard value Tolarance value
|
Fusl control valve Ceter of fever knob [ :‘:ﬂ‘ﬂ - 110 ~ 150 mm
Decelerator pedal Full speed ~ Idle 30 ~ 40 mm
Forward/reverse
irecti 3B~
Gear shift lever Ceater of lever knop  direction caskibs
s Left/right direction 60 ~ 80 mm
o (between F == R)
@ 2o Until clutch disengages 81 ~101 mm
Steering lever Engine idle
Until brake operates 129 ~ 159 mm
Pedal pressure 15 kg 110 ~130 mm
Erake pedal Encitie idié Until engine stops to
torque converter stalls
: Idling + Full speed 4~8kg
Fuel control lever
Full speed * tdiing B~12kp
2 Decslarator pedal Full speed * Idling §~10kg
o
8 -
_g Gear shift lever Engine stop 2~5kg
E ) BERCE
I'e] Entil clutch disengages 7 kg max.
Steering lever Engine idle e 2
ntil brake operates an
muchine turns 10 kg max,
Until engine stops or torque converter stalls
Brake pedal on one brake 15 kg max,
Idle
" Inlet £}
Torque converter Oil temp, 70~B0 C Full speed 7 ~9 kafem
Idle 2 ~3 kgfem?
Outlet
Full speed 3 ~5 kgfen®
5 . \die 18~24 k/em’
S TORQFLOW transmission Oil temp. 70 ~80 C 1
a Full speed 23~ 27 kglcm
5] T 1
i ldl 9 ~13 kg/cm’
Steering cluteh Oil temp, 70 ~ 80°C s 9
Full speed 12 ~17 kgleg?
Oil tamp. 70 ~ 80°C Idls 15 ~ 20 kg/em? Within 2 kglem?
Steering brake differance left &
L nsurue:;heré one l:nr:.lke i ] kg.fcm: right brakes
:sl‘t ;:3 rns?bmi‘::s_ e j
ru ra
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INSPECTION AND ADJUSTMEN T B0 R

POWER TRAIN

Item

Condition

Standard value

Tolerance value

Heat balance

Engine water
temperature

Engine oil temparature

Torqua converter oil
tamparature

Steering cace oil
tamparature

Finel drive case oil
temparature

TEST CONDITIONS

1. Specifisd amount of oil and water.

2, Excavate 30 ~40 mm and refill until oil
heat balancad.

3. Wind velocity shall be no greater than
6§ m/sec. Be carzful of wind direction.

4, Stop test during wvery cloudy or wet
weather,

5. Perform test with thermostat fullgy open.

6. Inspection standards shall be 40°C con-
vertad values.

7. Messuramants shall be made at.least three
timas every 30 minutes in the vicinity of
heat balance.

Radiator ir}jlet
100 C max.

Level gauge guide
120°C max.

Cooler inteé
120 C max.

Level gauge guide
120°C max,

Level plug
+100 C max.
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17 4 3 o6 610,1115,18.17,18,15,20

" \ .

_ Lnﬂsu hotch {rd)

_ Ma, 1 chith [F) Hg. & chsh (Ind)
F { v schan | [

L gy bt e

Ma, 7 |chch (R) —_

JEA 22,23,24,35, k il
N\ 25,21,28
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H
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“ 1 «j
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4 8 1| 1
1}
1 g ) "_ ,
T BT !
i _ R I
i ' i
R ]
B . A M. T Cuneh (R
Vi bl 4 No. 1 Gueh [r)
i H ’
i N H1 |
(] H 1
2 gL
b T
o L]
i 1
i “ n
L 1 i |
B 4 1
¥ g i _1 [A =
15
rg1 W . | " : . -
A. Torque converter regui Sl 5 e T . . Fig. 2 :
& (PT 1/8) '#lator prassure pickup plug F. Wﬂ.aq_:m brake pressure pickup plug [PT 1/8) ‘_M. Magnet wﬁ-__._.- i 11 Lubrication ralief vaive 21. Rotry wrvo valve . 31. Right ste
. Torque convertar rellef G. Right steering clutch pressure picky BT Scavanging pur 12, Magnet strainer . 22 Stesring fow divider
s il r rellef pressure plekup plug H. Laft steering cluteh y u“__.aE P _v_Jh..« ._Hm___hw_ 3. Transmisslon [ FALO40) 13, Stasring oil filter . 5 20 Ereteing maih vetiet valia uﬂm. _m‘.:_wa..n_
PR LA L e .q. L~ Right thysiog Unu._...v.u_dumsoa uﬁrcwﬂwﬂw 4. Steeting pumpogg) : - 14. TORQFLOW wransmission ofl filtar ; 24. Steering right clutch spoal : -y »h,wn Hz”.“
pickup plug {PT 1/8) ™ pressura {PT 1/8) - 5. Torgus converiaf vaive 15. TOROFLOW transmission maduylating valve 25. Swering ft clutch spoal | 35 Torque r
D. TORQFLOW trantmission e J. Lett steering brake prassura plckup plug .m.r Mo_BE CONVBIulator valve 16, TORQFLOW transmission quick return valve 26 Stesring brake How divider 36. Steeri
pickup plug (PT 178) ng pressure. {PT 1/3) : & pses ; 17. TORQFLOW transmission reducing valve 27. Right stearing beaka relief valve . Right sen
E. Stearing clutch main prassure pi St ._..u«. . lubrice: ) 18. TORQFLOW transmissibn speed valve 28, Laft steering brake raliaf valve 38 e i
(PT 1/8) PR B _ Y - B TR 18, TORQFLOW transmission safety vatve - 29 Right rueering brake spool t stoa
- 118 . ' : tission lubrlcation 20. TORQFLOW transmission direc tional valve 30. Lefremaring brake gool




OIL PRESSURE MEASURING POIN’

mn- ail —v&lnﬂ-.”ilt.

Messiting {knlem®| t
Prassury Meas nethod Englna E 1
Plug size | Loestion full wped ngine
ull = idle tpeed _
i
Torgue PTA/ |Flg..2-A]  Fit ol pressure gsuge (28m'] with sdopter ond hose, 36 23
ﬂ_mu._ﬂwm_w ] Put goer shift lever in “N™on end start wrgine, Meosura
pressurs olf prassure st both idle ancpaed.
4 0il tamperature during rement: 7010 mo o)
% He gure to lock parking.
Tergue PT1M8 |Flg.1.2-8 Fit oll pressure geuge [2em?] with edopier and hosa, - B4
ENYETLEL Put gear shift lever In “N'ioa snd siart !_93 Maasure r
roltet pressura ol craseuis vt fall saad,
* Ol ternperature durlngirement: 70 to 80°C
* B osure 10 hock parking, H_
~ i
—& |
o . |
Yoriow | PT 118 [Figr2-c] - Fit ofl pressure gauga (Zem®) with sdapier and hosa. 125 .
smission Put gear shift lever in “N thon and start engine. Put gem |
n Ing shitt lever [n elther forw’ reverse pasition and meswre h
L cll pressure, !
© * Mote thet machine wt moving when englne ls vet at 1
-2 fuil spead. _
m * Qil temnpersture durinpurements 70 te B0°C |
5 i
> O |
>
foRaFLOW | PT 1 [Fig1,2.0]  Fit ofl pressure gauge hfem®| with adsptar snd hoss. 23~27 1g~24 !
Tznsmission Put gesr shift levar in fon and sart engine. Meoasure i
gyculating oil pressure at both idla it speed. i
Hl.-c.a ®  Dil iemperature durigsurement: .___Ovomr. c H
< +  Besure to lock parkikae, :
| —
{
| - i g~-13 |
Left and PT1R m_n 1,2 | « Flt oil pressurs gauge lgfem’) with sdaptar snd hese, 12-17 )
rght steering G.H Put geor shift lever In potition and start engine, Pull 1
clemch presuure sleering lever untll cluterngages, #nd mesure oll presure |
mt both idle snd full spe . !
= Ol terperature durl esuremenent: 70 1a BOTC 3
# Bewre to lock park ke, H
. | e
4 ! 1 15~20 1520 W
Loft and PT 18 |Fig.i.2- Fit oil pressurs gauge wplom'] with adepter and hose. .
right steering 1J Put pour shift laver in " osition and sian snglne, Depress y ﬁ
brake reiief braks pedal and mess ! pressure st both idie and full .
pressure i _.
« Ol tampersturs dur sasursment: 70 to 80°C
«  Be e to lock park ake.
# Within 2 kglem® gif e left and right brakes.

EEE
R

STANDARD VALUES

em

. Condition Standard volue
— = Tin
1| Pud control valve__ 1 Centar of lever krob _".._—“ iﬂ,ulaz..,a. 110~ 150 mm
)
1| Deceterator pedal Full speed ~ Idia 30 ~ 40 mm
|
4 Gasr shift lever Cantaz 61 lver knob Forwerd frevarse direction - 38 ~ B0 mm
m | -t Lafifright direction [betwaen F =R} 60 ~ BC mm
", Stenclng laver Engine kila Until dutch disangeges B1 ~ 10T mm
Until braka opamtes 123 = 158 mm
P 110 ~ 130 mm
A ‘wdal pressure 15 kg e
I ngll i
R Enlrs ol —— Uil srgie 5RO
i converter salis
i | Fusl control lever Idting* Full speed A~Ehy
8 ; Full speed + idling B ~12kg
8. | Decrlortor pacal Full speed + Idling 5~ 10 kg
.W. Geer shift lever Englne stap 2~Bky
E
7 k 5
8 R~ Engine idls Untll ~__E_._ dirangegna g max.
. Until breke operates snd machine turns 10 kg max.
Brake pedal Uintil engine nogs or torque converter stalla on one broka 15 kg max.
Zi| Ergine wmter amparsture TEST CONDITIONS Radistor Inlet  100°C max.
il E I temparaturs 1. Sgrecified amount of oil and water, Level P o~
3 T = 2. Excavaw 30 = 40 men and refill undl ofl hest balenced. bl i . i oo i
8 | Tomue converisr o 3, Wind wdocity shall be no greater than § m/tec, Ba careful of
§- | temparswure wind directian, ¥ Saoglocinles: 20°C max,
m 3 4. Stop ten during very cloudy or wet weothar,
o - | Steudng esss oil tempersturs | B, _.-1_0:: taut with thermaoctst fully open_ Leved gouge guide 120°C max,
m i .m thall be 40°C converted valuat,
o Mamurements shail be made st least three times every 30
o _m-_..:uhhﬂ:.,m.: AL minutes in the vicinity of heat batance. Lavel plug 10A°C max.
Engine spewd:  Full 1050 = 5C rpm
Ergine speed:  Siow 660 ¢ 50 pm
Whan torqus * Torgus comeerter oif tsmperaturs 70 ~ BO"C
i ot ¢
fngine 50 converter stalls * Horlzonts! machine body 1540 + 50 rpm
Farward it wpesd lthin 20
*  Engine speed: Full Within g
Forward Ind spasd * Rosd; Level (Slope: within 1%) Within 11.7 see.
" | Ferwmrd 3rd speed * Work squipment; No losd Within 6.4 sec,
.ﬁ. A * Teack show tension: Prescritved value .
m. sveras 141 spved *  Maamuramant of time required to run 20 moatier traveling the Witnin 15.0 rec.
..Mn. Flevarte 2nd speed Tollowing diva nce: Within 9.4 see,
M Raverss 3rd spead Within 5.5 saz,
F1, Al Over 16 m F3,R3 Ovaer 30 m
F1, A2 Ower 20m

Dravetmr pull

Forward 18t speed

Forwerd 2nd spesd
e

Forward Jrd rpesd

Engire speed: Full

Rosd conditlon: 4 = 0.7 18 0.9 [Comaacted lavdt rosd]
Work wquipment lever: Neutral

Torque converter ofl temperature: 70 to BO"C

W o % %

Shoa: Slip

Tomue earmrtar
Sl

Tamus converter:
Stafl

Tine lag whan gear shitting
i gomr shifting

Engine peed: Foll

Tomus converter oil temparsturs: 70 ta 80°C

Tima then for track shoes 10 start 10 move after gear shit
laver from neutral position Lo sny ather position.

* * %

03w0A wc.

Laskage Insida torque:

Sisll 1omus converter, Ineresss 107qus Eonverter ofl Tempen-
tirs U 18 1207C snd then decrease I down 1o 70°C as middle
!.n of sngine.

torgque ol up ta 120°C by re-
mailing wrgus converter snd then idis sngine et full spesd
wrwi nautrel for B mirates,
* Bicp enging meddenly, and drsin all of makde torgue converter
cass weithln B minutes. Then, messurs quantity of ol deained.

Within 10 £
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POWER TRAIN

Raising machine body '
Raise machine body by inserting four blocks (approx.
300 mm high) under tracks.

& Insert blocks firmly so that machine does not
tilt in any direction.

m Apply steering bgake firmly.

Under guard
Using mission jack@. remove under guard (1)
from rear of machine body.

& To avoid interference between under guard
and diagonal brace, remove under guard by pushing it
forward while gradually lowering transmission jack.

L% | Underguard: 160 kg

Draining steering and trangmission case
Remove drain plug (2) and drain off oil in transmission
case,

Draining torque converter case
Remove drain plug (3) and drain off oil in torque
converter case,

Floor plate
1) Remove floor plates (4), (5) and (6).
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POWER TRAIN

DISASSEMBLY AND ASSEMB

2) Disconnect decelerator pedal rod (7) and remove
pedal assembly (8).

6. Piping
Disconnect transmission pump inlet tube (9) and outlet
tube (10).

7. Transmission pump assembly
Remove transmission pump assembly (11).

8. Torque converter breather hose

Remove two sleeve nuts (12) and remove breather
hose {13).

9. Scavenging pump piping
Disconnect scavenging pump outlet pipe {14).
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10. Relief valve piping
Disconnect relief valve inlet tube (15) and outlet tube
(16). =

11. Regulator valve piping
Disconnect regulator valve outlet tube (17).

12. Oil temperature gauge wiring
Disconnect torque converter oil temperature gauge

wiring (26).

13. Universal joint assembly

Remove universal joint assembly (27).

* Remove all mounting bolts with joint mounted on
machine, Remove all mounting bolts from torque
converter side and then remove mounting bolts
from transmission side.

POWYER TRAIN




POWER TRAIN

14. Torque converter assembly

1)
2
3)

124 -
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Temporarily hoist torque converter assembly (28).
Remove 22 mounting bolts. -

Separate torque converter assembly from flywheel
housing with extraction bolts, and lower it away.

Torque converter assembly: 210 kg
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MOUNTING TORQUE CONVERTER ASSEMBLY

Engine
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3
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1. Torque converter assembly
1) Fit gasket to flywheel housing.

I = Gasket:  Liquid gasket

2) Place torque converter essembly (28) on wheel
stand. Push it into bottom of machine body and
raise it with wire.

3) Hoist torque converter. Screw guide bolts (3)
(12 mm, P = 1,75, length approx. 100 mm) into
converter and using them as guides align and push
in drive gear and flywheel gear.

4) Tighten-22 mounting bolts.

2. Universal joint assambly
1) Position universal joint assembly (27). Fit trans-
mission side mounting bolts and then fit converter
side mounting bolts.
2) Additionally tighten all mounting bolts.

-3. Oil temperature gauge wiring
Connect oil temperature gauge wiring (26).
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POWER TRAIN

4. Regulator valve piping
Fit O+ing and connect regulator valve outlet tube
{17).

5. Relief valve piping

Fit O<ing and connect relief valve outlet tube (16)
and inlet tube (15).

6. Scavenging pump piping
Fit O+ing and connect scavenging pump outlet tub
(14). -
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7 . Torque converter breather hoss 4
Fit breather hose (13) and connect sleeve nut l12]

8 . Transmission pump assambly

Fit O-ing to P.T.0. case and install transmission pump
assembly (11).

9 . Piping
Fit O+ing and connect transmission purip 6utlst
tube (10) and inlet tube ().

EB Fit Oring securely in groove.

10. Floor plata
1} Install floor plate (8) and connect decelerator
pedal rod (7).

@ Bend catter pin securely.
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Wi TRAIN

2) Install floor plates {6), (5) and (4).

11« Under guard
Install under guard (1) at rear of machine body while
*  supporting it with mission jack

& To avoid interference between under guard
¥ and diagonal brace, install under guard by
shifting it into position while gradually

raising mission jack.

12. Refilling steering and torque converter case
1) Tighten up drain plugs (2) and (3) on steering
case and torque converter sides respectively,
2) Fill hydraulic tank through oil filler (29} with
engine oil until specified level is reached.

* Run engine to circulate oil through hydraulic
system. Check oil level again.

13 . Lowering machine body
Lower machine body by removing blocks from
‘under tracks.
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DISASSEMBLY OF TORQUE CONVERTER ASSEMBLY

Torgue
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DISASSEMBLY AND ASSEMBLY

POWER TRAIN

" 15 1

il seal Turbine Stator shaft
—— shaft —
cage assembly assembly

1 Pump
1 sssembly
b
17
Scavenging
pump
drive gear
- 154F039
|
R -
Special tools
Part Name A
r Unlt repair stand 1
Bracket 1
Preparatory work
+ Set torque converter assembly (1) on unit repair stand

A

\ @ Torque converter assembly: 210 kg
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ISASSEMBLY AND ASSEMBLY

1. Draining torque converter case
1) - Remove drain plug (2]. ’ =

2. Cover
1) Remove cover (3).
2} Remove two drain plugs (4), and drain off ail in
drive casa.

3. Regulator valve assembly
Remave regulator valve assembly (5).

4. Relief valve assembly
Remove relief valve assembly (6).

B. Strainer
Remaove strainer (7).

6. Scavenging pump amambly
Remove scavenging pump assembly (8).

7. Coupling
; Remove coupling (9).
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POWER TRAIN

8. Pump and drive case mounting bolts i i
Remove 30 pump and drive case mounting bolts (10). "~

4, Pilot
1) Rotate repair stand so that input side of torque
converter is facing upwards.
2] Remove mounting bolts and remove pilot (11)
using extraction bolts.

Drive case and turbine assembtly

1) Remove mounting bolts and remove holder (12).

2) Lift out drive case and turbine assembly (13)
with hanging bolts (T) (12 mm, P =1.75).

Drive case and turbine assembly: 55 kg

Remove mounting bolts and remove stator (14).
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POWER TRAIN

DISASSEMBLY AND ASSEMBLY

12. Racs
Take off snap ring (15) and remove race (16).

13. Pump assembly
Remove pump assembly (17).

14. Oil seal cage

1) Rotate repair stand no that cutput side of torque
converter Is facing upwards.

2) Remove mounting bolts and remove oil seal cage
{18) and shim {13) with extraction bolts.
* Check number of shims removed and carefully

put them aside.
3) Remove oil seal (20} from cage.

15. Turbine shaft assembly

1) Secure stator shaft (21) with bolts (2)

2) Rotate repair stand and remove turbine shaft
(22) by lightly tapping it with plastic hammer
from inside of torque converter.

* Quter race (23) will come away together with
turbine shaft.
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# POWER TRAIN

3) Remove seal ring (24), snap ring (25) and spacdr .
(26) from turbine shiaft assembly (22), and then
remove bearing (27).

16. Stator shatft assambly
1) Remove stator shaft assembly (21) by lightly
tapping it with plastic hammer from inside of

torque converter,

2) Remove seal ring (28), bearing (29) and outer
race {30) from stator shaft assembly.

154F 041

17. Scavenging pump drive gear
1) Remove snap ring (31).

- 135 -



https://truckmanual shub.com/
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2) Remove scavenging pump gear (32) from inside of :

case by knocking out shaft, ot i

* When knocking out shaft be careful not to
damage gear spline. ~

3) Remove bearing (33) from case (34).

DISASSEMBLY OF DRIVE CASE AND
TURBINE ASSEMBLY

18. Gear
Remove mounting bolts and remove drive gear (35)
from drive case (36).

19. Turbine
Remove turbine (37) from drive case with extraction
bolts (3) (10 mm, P =1.5, =100mm).
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 DISASSEMBLY AND ASSEMBLY

20, Bearing

Remowve bearing (38) from drive case.

DISASSEMBLY OF PUMP

21, Plate
Remove mounting bolts and remove plate (39) from

pump (40).

" 22 Gear
i Remove gear (41) from bearing.

23, Bearing .
Remaove bearing (42) from pump.(40).
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# DISASSEMBLY AND ASSEMBLY
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POWER TRAIN

% DISASSEMBLY AND ASSEMBLY

Special tools
Part Name A -
Unit repair stand 1
Bracket 1

ASSEMBLY OF PUMP ASSEMBLY

1. Bearing
Fit bearing (42) to gear (41).

2. Pump
Fit pump (40) to bearing (42).
* Install pump after aligning bolt holes of pump and
pump gear.

3. Plate
Install plate (39). Fit lock plates and tighten bolts.
* Bend lock plates securely.
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ASSEMBLY OF DRIVE CASE AND TURBINE ASSEMBLY

4. Bearing ; -t
Press fit bearing (38) using push tool (internal dia.
70 mm).

* The drive case bearing is called ANGULAR BALL
BEARING, being so constructed as to display its
function in a back-to-back paosition, and therefore
press fit it in by matching the match marks so as
to make a mistake in assembling.

5. Turbine
Press fit turbine (37) into drive case (36) using push
tool (4) (¢60 mm).

6. Gear
Fit gear (35) into drive case (36) and tighten mount-
ing bolts.

43 Mounting bolts:  11.25£1.26 kg.m

X

08P244

154Past
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7. Scawenging pump drive gesr

L}
2)

3)

4)

5)

6)

7

« 142 -
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i DISASSEMBLY AND ASSEMBLY

Set torque converter case on unit repair stand A. |
Rotate repair stand so thet output side of torque ="
converter is facing upwards. .

Press fit bearing (33) into case using push tool (5)
(#62 mm).

fEApde
/“."‘"l? st

Temporarily fit scavenging pump essembly (8)
and securs bearing (33).

Fix repair stand so that input side of torque
converter Is facing upwards. .

Fit scavenging pump drive gear (32) onto bearing
after aligning splines of pump assembly and drive
gear.

Fit snap ring !3_1i and fix scavenging pump drive
gear to bearing.
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8. Stator shaft assembly iy 3
1] Press fit bearing (28) onto stator shaft {43] using (5
push tool Imside dia, 85 mm), o=

2) Install seal ring (28) on stator shaft.

3] Fit O+ing and install stator shaft assembly (21)
in torque converter case,
4) Fit outer race {30) onto stator shaft.

9. Turbine shaft assembly
1) Forcefit bearing (27) onto turbine shaft (22)
using push tool (7 ) (inside dia. 60 mm).
2] Insart spacer (26) and fit snap ring (25).
st o Ritsael sign L3 Lossnshaly

W 25 %

Wi

164F042

4] Install turbine shaft assembly (22) onto statgr
shaft,
* Apply greass to turbine shaft and install it
while taking care to avoid damaging it.
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5] Press fit outer race (23) using push tool {4130 )
mm). : ! -

10. Oil zeal cage
1) Press fit oil seal (20) into cage using push tool

{¢135 mm).

2) “Insert shim (19) and install oil seal cage (18).
* |nsert shims so that clearance between stator
shaft and oil seal cage is 0 to 0.06 mm.
* Typesofshim: t = 005 mm, t = 0.1 mm,
t=02 mm.

G %=1 Mountingbolts: 11.25%1.25 mm

11. Pump assembly
1) Rotate repair stand so that input side of torque
© converter is facing upwards.
2) Fit puntp assembly (17) onto stator shaft.
* Fix seal ring on stator shaft with grease to
prevent it opening, and securely mount pump
assembly. -
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POWER TRAIN

2. Race -t
Fit race (16) to stator shaft, and install snap ring (15).

13, Stator
Fit stator (14) onto race, and tighten up mounting
bolts.

Mounting bolts:  6.76+0.75 kg.m

14, Turbine drive case assembly
) Fie s wtes ) (72 im, P = 1778) and ‘héist
" turbine drive case assembly (13). Fit drive case
sssembly to turbine shaft after aligning splines,
* Align drain plug position with pump as_semblv
and turbine drive case mounting position.
2) Temporarily fit two or three mounting bolts.
3) Install holder {12}. Fit lock plate and tighten
up mounting bolts.

G %] Mounting bolts: 5.75t0.25 kg.m
* Bend lock plate securely.

15, Pilot
Install pilot (11). Fit lock plate and tighten mount-
ing bolts.
* Bend lock plate securely.
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16. Pump and drive case mounting bolts =5
1) Rotate repair stand so that output side of torque - :°
converter is facing upwards. -
2) Tighten 30 mounting bolts (10) for pump and
drive case, together with two drain plugs (4).

s

6 %] Mounting bolts: 5.5+0.5 kg.m

T

s T S

6 %] Drain plugs: 1.1510.15 kg.m

17. Scavenging pump sisembly
Fit O+img and install scavenging pump assembly (B).

18. Coupling )
Apflymmoﬂmlwhltxﬂcoupling (9).

19. Strainer
Fit O-ing and instail strainer (7).

-

20. Relief nlv-u assembly
Fit O+ing and install relief valve assembly (6).

21. Regulator valve assembly
Fit O+ing and install regulator valve assembly (5).

22, Cover
Fit gasket and install cover (3).
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Drain plug
Fit O+ing and tighten drain plug (2). -

e ——
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RELIEF VALVE ASSEMBLY

1.

MOUNTING TORQUE CONVERTER
RELIEF VALVE ASSEMBLY
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POWER TRAIN

Remove three floor plates (1),
Disconnect relief valve outlet piping (2).

Disconnect relief valve inlet piping (3).
* When disconnecting outlet valve, lift it with wire
prevent it from falling.

Remove mounting bolts, and remove relief valve
assembly (4).

Fit O-ring and install relief valve assembly (4).
Fit O+ing and connect relief valve inlet pipe (3).

Fit O-ing and connect relief valve outlet pipe (2).

Install floor plate (1).
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DISMOUNTING TORQUE CONVERTER
REGULATOR VALVE ASSEMBLY

1, Remove three floor plates (1).

2. Disconnect regulator valve outlet pipe (2).

3. Remove mounting bolts and remove regulator valve,
assembly (3).

MOUNTING TORQUE CONVERTER
REGULATOR VALVE ASSEMBLY

1, Fit O+ing and install regulator valve assembly (1).

2. Fit O+ing and connect regulator valve outlet pipe -
(2).

3. Install three floor plates (3).
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DISMOUNTING TORQFLOW TRANSMISSION ASSEMBLY
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Under guard e

Remove rear under guard {1} and mission jack @ .

& To prevent interference between under guard
and diagonal brace, remove under guard by
pushing it forward while gradually lowering
transmission.

Under guard: 160 kg

Draining transmission case, steering case and hydraulic

tank

1} Remove drain plug (2) and drain off oil in steering
case and transmission case.

2) ﬁk Loosen lubricating oil cap to relief
internal pressure from tank,
Remave drain plug (3) and open drain cock (4)
to drain off oll.

[]
wemsw Hydraulic oil tank: approx. 70 ¢

Floor frame assembly

See "“DISMOUNTING FLOOR FRAME .ASSEM-

BLY".

Wiring )
1) Disconnect connector (5} from back-up buzzer
wiring.
* Clearly mark disconnected wires to prevent
confusion with hom wiring.
2) Remove clamps (6) and (7) and disconnect wiring
from support.

Hydraulic pump outiet hose
Disconnect hydraulic pump outlet hose (8).

= 152 »

% DISASSEMBLY AND ASSEMBLY




https://truckmanual shub.com/ :

# POWER TRAIN

DISASSEMBLY AND ASSEMBLY

6. Rod ; it
1) Disconnect left brake rod (9) and right brake
rod (10).
* Clearly mark disconnected rods as “RIGHT"
or "LEFT"” and “FRONT" or "REAR".
2) Disconnect left steering control rod (11) and
right steering comtrol rod (12) at booster side.

7. Steering and transmission oil filter piping

1) Disconnect piping {13) between transmission
pump and transmission oil filter, at oil filter side.

2) Remove pipe (14) between transmission oil filter
and transmission valve.

3) Disconnect pipe (15} between steering pump and
steering oil filter, at filter side.

4) Remove clamp (16) and disconnect piping (17)
between steering filter and steering control valve,

8. Steering and transmission oil filter assembly
1) Remove steering oil filter (19).
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POWER TRAIN

DISASSEMBLY AND ASSEMBLY

2) Remove four mounting bolts (20] and mounting

bolts (21), and remove transmission oil filter (22). J&
together with bracket. -t

8. Support assembly

Remove eight left and right mounting bolts and remove
support assembly (23).

Support assembly: 45 kg

10. Transmission outlet hosa
Remove transmission contral valve outlet hose (24).

11. Torque converter breather hose
Remove torque converter breather hose (25),

12. Steering strainer piping

1) Remove steering piping (26) between steering
strainer and transmission pump.

2) Disconnect piping (27) between steering strainer
and steering pump.
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POWER TRAIN

DISASSEMBLY AND ASSEMBLY

13, Steering case outlet tube )
Remove tube (28) -between steering case and steerihg
strainer,

14, Steering strainer assambly

1) Remove three mounting bolts (29) and remove
steering strainer assembly (30) together with
bracket, *

@ Steering strainer assembly: 35 kg
2] Remove clamp (31) and remove fusl supply hoss
from transmission.

15, Torque converter regulator valve piping
Disconnect regulator valve tube (32).

16. Torque converter relief valve inlet piping
Disconnect relief valve inlet piping (33) from valve.

| 17. Torque converter relief valve outist piping
Disconnect refief valve outlet piping (34) from valve.
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18. P.T.O lubrication hase
Disconnect P.T.0 lubrication hose {35) from trans
mission lubrication valve infet tube,

19. Transmission lubrication valve piping
Disconnect transmission lubrication valve inlet and
outlat piping (36] from valve. ’

20. Scavenging pump outiet piping
Disconnect scavenging outlet piping {37) from pump.

21. Servo valve drain hose
" Disconnect servo valve drain hose {38).

22. Steering case return tube
Disconnect steering case return tube (39) together
with related piping from steering casa.

23.- Universal joint assambly

Remove universal joint assembly (40).

* Loosen all bolts with joint installed. Remove
mounting bolts from torque converter side and
then remove mounting bolts from transmission
side.
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POWER TRAIN

Torque converter relief valve assembly
Remove relief valve assembly (41).

25, Torgflow transmission assembly
1) Lift transmission with three eye bolts @ (24 mm,
P = 3.0), and remove 10 mounting nuts (42).

2) Disconnect transmission assembly (43) from
steering case. Lift out transmission assembly
taking care to prevent interference with other
components,”

@ Transmission assembly: 800 kg
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DISASSEMBLY AND ASSEMBLY

MOUNTING TORQFLOW TRANSMISSION ASSEMBLY
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1. Torgflow transmission assembly
1) Fit gasket to steering case, -

0\ Gasket: Liquid gasket

2} Fit eye bolts (2) {24 mm, P = 3.0) and lower
transmission assembly (43) into position on case.

* Gradually lower transmission into position so as

to prevent interference with other components.

3) Tighten 10 mounting nuts {42).

6 %1 Mounting nuts: 38t5.5 kg.m

2. Torque converter return vaive assembly
Fit O«ing and install relief valve assembly (41).

3. Universal joint assembly
1) Position universal joint assembly (40). Tighten
mounting bolts on transmissibn side and then
tighten .mounting bolts on torgue converter
side.
2) Tighten up all mounting bolts.

£
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¥ POWER TRAIN

4, Steering case return tube i
. Fit O+ing and connect steering case return tube (38)
together with related piping to case.

.

5, Servo vaive drain hosa
Connect servo valve'drain hose (38).

@ Install hose without twist or interference.

6. Scavenging pump outlet piping
Fit Oting and connect scavenging pump outlet tube

(37).

1, Transmission lubrication valve piping
Fit O-ring and connect transmission lubrication valve
inlet and outlet pipes (36).

P.T.0 lubrication hose ' )

Connect up P.T.O lubrication hose (35) to transmission
lubrication valve inlet tube.

»~

@ Install hose without twist or interference.

0. Torque converter relief valve outlet piping
“Fit O+ing and connect torque converter outlet pipe

(34) to valve.

10. Torque converter relief valve inlet piping

Fit O+ing and connect torque converter inlet pipe
33) to valve.
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11. Torque converter regulator valve piping
Fit O+ing and connect regulator valve tube (32). .

12. Steering strainer assambly
1) Fit clamp (31} to fuel supply hose and install
hose on transmission,
2) Position steering strainer assembly (30) together
with bracket on main frame, and tighten three
maounting bolts (29).

13. Steering case outiet tube
1) Fit O+ing and install tube {28} between steering
casa and steering strainer tube.

14, Stéering strainer piping
1) Fit Oring and connect piping (27) between steer-
ing strainer and steering pump.
-2} Fit O+ing and connect piping (26) between steer-
. ing strainer and transmission pump.

@ Fit O-ring securely in groove,
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15, Torque converter breathver hose I
Connect torque converter breather hose (25), and
tighten sleeve nut. '

16, Transmission valve outiet hose
Fit O+ing and connect ?qumission outlet side tube
{24). Tighten sleeve nut on tube side.

@ Install hose twist or interference.

17, Support assembly

Position support assembly (23) between left and right
[ fenders, and tighten eight left and right mounting
bolts.

18, Steering and trarsmission oil filter assembly

1) Position transmission filter (22) together with
bracket on main frame, and tighten four mount-
ing bolts (20) and mounting bolts (21).

2) Install steering oil filter (19).
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19. Steering and transmission o filter piping

@ Fit O+ing securely in groove of each pipe. 2

“1) Fit O+ing and connect piping (17) between steer-
ing oil filter l\d steering control valve. Install
clamp (16). "

2} Fit Oting and - connect piping (15) between
steerihg pump and steering oil filter.

3) Fit O+ing and install piping (14) between trans-
mission oil filter and transmission valve.

4 ) Corinect piping (13) between transmission pump
and transmission oil fiter,

20. Rod

@Bend cotter pin securely at each rod linkage.
1) Install left brake rod (9) and right brake rod (10).
* When installing rods do not confuse left and
right or front and rear.
2} Connect left steering control rod (11) and right
steering control rod (12).

21, Hydraulic pump outiet hoss
Fit O-ring and connect hydraulic pump outlet hose
{8).

@ Fit O-rina-secunly in groove.
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1) Position wiring on support and fix it with clamps
A (6} and (7).
2] Connect back-up buzzer wiring connector (5).
* Do not confuse beck-up buzzer wiring connect-
or with horn wiring connector,

|, Floor frame assembly
See "MOUNTING FLOOR FRAME ASSEMBLY™.

ﬂ. Under guard
| Install machine body rear under guard (1) using mis-
sion jack (1) .

A To prevent interference between under g_uard
and diagonal brace, install under guard by
shifting it into position while gradually
raising mission jack,

i. Refilling transmission casa, steering case and hydraulic
tank
1) Steering and transmission cases.
i} Tighten drain plug (2).
if} Refill steering and transmission cases through
oil filler (44) with engine oil until specified oll
level is reached.

21 Hydraulic tank
i} Close drain cock (4) ard tighten drain piug (3).
i) Refill hydraulic tank through oil filler (45)
with engine oil until specified oil level is reach-
ed.

mﬁﬁ Hydraufic tank: approx.70¢€
* Run engine to circulate oil through hydraulic
system. Check oil level again.
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% DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF TORQFLOW TRANSMISSION ASSEMBLY (1/2)

1 >
.
Transmission el
lubrication
valve ass’y \ - B
Transmission

1 1 i case
- Cowsr Mo b :
" Sleeve assembly valve 8
‘15‘-"“‘ :IZ'.!"
L0 'y
¥ 4 §
TORAQFLOW i Input
transmission Coupling shaft ass'y =
assenbly
H
Bearing cage
msembly .
1
|
17 21
From A . Fjg% gixsfl.'ng . E&g F is\!.‘“g
* No.2 plate * No.3 plate
18 20
i ‘No.2 housing No.3 housing
From B Pin piston ass’y piston ass'y
19
NG.2 ring
From C gear 2
No.3 ring
i gear
From D Snap ring \
L
From E
From F

- 166 -



https://truckmanual shub.com/

POWER TRAIN

12 .
M i 1
Tie bolts
" To A
¥ He.'l #‘:-r‘mg
18 / + No:1 biate 18
No.1 housing I
piston ass’y 15 Plate Tas
No. 1
ring gear
ToC
TaD
ToE
ToF
kKl
No.5 housing
clutch ass'y
_ X kK]
Nod | \ .
carfier Bearing
853y
n
Bevel
sy
154F 048

- 167 -




https://truckmanual shub.com/

POWER TRAINEE

Special tools
Part Name A T
Unit repsir stend 1
Brackst | 1
Preparutory work
Set TORQFLOW transmission asssmbly (1} an unit
repair stand A,

@ Trensmission assambly: 750 kg

1.  Tramsmission lubrication valve sssembly
Disconnect transmission lubrication valve assembly (2)
and remove sleeves (3) and (4).

2. I Cover and sleeve
Remove cover (5} and remove sleeves (6) and (7).
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ij. Transmission cover assembly Lo
Remove transmussion cover assembly (8).

4 Transmission control valve assembly
Remove four mounting bolts (9) and remove trans-
mission control valve assembly (10) together with
881

@ Transmission control valve assembly: 30 kg

B, Bearing cage assembly
Remave bearing cage (11) using extraction bolts (D
{12 mm,P=1.75, £= 100 mm).

8. Transmission case
1) Rotate transmission-assembly in opposite direc-
tion. .
2) Remove bearing cage and transmission case mount-
ing polts (12). :
3] Remove transmission case and rear case mounting
bolts (13).
# Four mounting boits are tightened from rear
case side.
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4) Gradually lift out transmission case {14} usmg
eynboltsOﬁU mm, P=15),

i
Transmission case: 85 kg

7. Coupling
1) Remove holder (15).
2) Remove coupling (16) using puller @

8. Bearing cage assembly
Remove six mounting bolts (17) and remove bearing
cage assembly (18).

9. Input shaft assembly
Remove input shaft assembly {19) together with spacer
(20) and gear (21).
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10. No.1,2 and 3 carrier assembly
ﬁtmholts@ (12 mm. P = 175} and remove carner
assembly (22).
* If gears do not disengage easily, remove carrier while
rotating entire carrier assembly.

11. Piston stroke measurement
Using air checker B, check operation and stroke of

each piston.
* Air pressure: 6to 7 kg/em?
* Stroke
Clutch Number Stroke
Na.i clutch 5 mm
© Nolcluch 4 mm
No3clutch 4 mm
No A clutch 4 mm
12. Tie bolts

Remove tie bolts {23).

13. No.1 housing and piston assembly
Remove No.1 housing and Ppiston assembiy (24).

@ No.1 housing and piston assembly: 45 kg
* Support assembly during removal to prevent it
from falling.

Because assemblv is heavy, remove it using
two people.
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14. No.1 springs, discs and plates
1) Remove No.1 piston springs (25).
2) Alternately remove discs (26}, washer return
springs (27) and plates (28).
* After dismounting, place discs and plates on
a flat surfacs to prevent them warping.

15. No.1ring gear
Remove Mo. 1 ring gear (29).

16. Plate
Remove plate {30).

17. No.2 springs, discs and plates
1) Remove No .2 piston springs (31). .
2) Alternately remove discs (32), washer return
- springs (33) and plates (34).
* After dismounting, place discs and plates on
a flat surface to prevent them warping.

18. Pins
Remove six guide pins (35).

19. No.2 ring gear
Remove No.2 ring gear (36).

+ 172 -



https://truckmanual shub.com/

POWER TRAIN #

DISASSEMBLY AND ASSEMBLY

25. No.4 springs, discs and plates
1) Remove No.4 piston spring (45).
2) Alternately remove discs {46), washer return
spring (37) and plates (48).
* After dismounting, place discs and plates on
a flat surface to prevent them warping.

26. Pins
Remove six guide pins (49).

27. No A ring gear

Remove No 4 ring gear (50).

28. Plate
Remove plate (51).

29. No3 and No.4 sun gears .
Remove snap ring (52) and remove No.3 and No.4
sun gears (53).

30. No. 4 carrier assambly
Remove mounting bolts (54) and remove No.4 carrier
assembly (55).
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1. No5 housing snd clutch assambly B
Fit eye bolts (B) (14 mm, P = 2.0) and remove No.5
housing and clutch assembly (56).

@ No.5 housingand clutch assembly: 145 kg

3. Bevel pinion assembly
1] Rotate repair stand in opposite direction so that
bevel pinion side is uppermost,
2] Remove mounting bolts and remove bevel pinion
assambly (57).

i,
Bevel pinion assembly: 35 kg
3] Remove left and right shims (58).

3, Bearing ? ey - ~
Remove bearing (59) and outer race (60) from rear i } : Ay TR _
case,
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DISASSEMBLY OF TORQFLOW TRANSMISSION ASSEMBLY (2/2)
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DISASSEMBLY AND ASSEMBLY

= 176 =
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DISASSEMBLY OF NO.1, 2 and 3 CARRIER
ASSEMBLY e

1. Shaft
Place copper rod against shaft (1) and knock it out
* Be careful not to lose shaft stopper ball (2).

2. No.1 pinion gear and thrust washer

No.2 pinion gear and thrust washer

‘4. No3 pinion gear and thrust washer
Dismount No. | pinion gear (3), No. 2 pinion gear (4),
No. 3 pinion gear (5) and also thrust washer (6) and
needle bearings (7) of each gear.

6. Shaft
Place copper rod against shaft (8) and knock it out.
+* Be careful not to lose shaft stopper ball (9).

1548557

" §. Reverse planetary gear and thrust washer

Remove planetary gear (10), thrust washer (11) and
needle bearing (12).

1. Bearing

Remove snap ring (13) and remove bearing (14) from
carrler (15). '

DISASSEMBLY OF NO.4 CARRIER ASSEMBLY

1. Place copper rod against shaft (1) and knock it out,
* Be careful not to lose shaft stopper ball (2). -

2. Remove gear (3), thrust washer (4) and needle bearing
{s).
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DISASSEMBLY OF NO. 5 HOUSING AND
CLUTCH ASSEMBLY

Preparatory work
Set No. 5 housing and clutch assembly (1) on block
@{height: approx. 250 mm).

1. Plats
Remove plate (2).

2. Pin
Remove nut retaining pin (3).

3. Nut
Remove nut (4) using nut wrench @

4, Bearing and gear
Remove bearing (5) and gear (6) together using gear
pullar@.

“ DISASSEMBLY AND ASSEMBLY
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!, MNo. 5 clutch assembly o

Remove No, 5 housing (7) and disassemble t;lutch
assembly (8).

B No. 5 clutch drum

1) Remove seal ring (9).

2) Remove all drum mounting bolts {10} except for
two diagonally opposited bolts. Rotate No. 5
clutch assembly (B) in pooosite direction and set
iton block (1)

3) Remove No. 5 clutch drum (11).

7. No. 5 discs and plates
1) Alternately remove wave springs (12), dises (13)
and plates (14).
* After dismounting, place discs and plates on a
flat surface to prevent them warping.
2] Remove seal rings (15).

S
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8. Snapring
Remove snap ring (16),

9. No. 6 ring gear
Remove No, 5 ring gear (17) using puller @

10. No, 5 piston spring

1) Set pusher (5) to return spring (18). Using a press,
compress spring slightly, and remove snap ring
{19).

2} Remova No. & piston spring.

11. No, 5 piston
Remove No, 5 piston (20).

12. Qutput shaft
1) Remove mounting nut (21).

2) Remove output shaft (23) from clutch housing
(22).
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DISASSEMBLY OF BEVEL PINION ASSEMBLY

1. Holder
Remove holder (1).

2. Innerrace
3. Spacer

4. Gear
1) Set bevel pinion assembly on push tool @ (€220
mm, height: approx, 200 mm]}.
2) Using push tool @ (#50 mm), push pinion shaft
to separate inner race (2), spacer (3), gear (4) and
bearing assembly (5).

5. Bearing cage assembly
1) Hemove cover (6) and shim (7) from bearing cage § 1 g i
assembly. k j

2) Remove bearing (9) from bearing cage (8).
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DISASSEMBLY OF BEARING CAGE ASSEMBLY

1. Remove snap ring®.
2. Using puller (1), separate cages (2) and (3).

3. Remove oil seal from cage (2) and remove snap ring
(4) and spacer (5).

4, Remove bearing (6).

&, Remove seal ring (7).

6. Remove bearing (8) from cage (3).
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1. Bearing
1) Using push tool ® (#110 mm), press-fit bearing
{14) onto carrier (15).
2) Install snap ring (13).

2. Reverse planatary gear and thrust washer
1) Fit needle bearing (12) onto planetary gear (10).
2} Assembly planetary gear, needle bearing assembly -
and left and right thrust washers (11), and posi-
tion resulting assembly on carrier.
% Apply engine oil (EO30-CD) to bearing and
washer before assembily.

3. Shaft
Align shaft side and carrier side stopper ball mounting
holes. Drive in shaft (8) with plastic hammer and fit
stopper balls (9).
* When driving in shaft, rotate planetary gear,

4. No. 1 pinion gear and thrust washer
5. No. 2 pinion gear and thrust washer

6. MNo. 3 pinion gear and thrust washer

1) Assembly No, 1 pinion gear (3}, No. 2 pinion gear
(4), No. 3 pinion gear (5} and needle bearing (7).

2) Assemble No, 1, 2 and pinion gears, needle bear-
ings and left and right thrust washers (6). Align
assembly on carrier,
* Apply engine oil {EQ30-CD) to bearing and

washer batore assembly.
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. Shaft .
Align shaft side and carrier side stopper ball mounting
holes.  Drive in shaft (1) with plastic hammer and fit

 stopper balls (2).
- * When driving in shaft, rotate pinion gear.

ASSEMBLY OF NO. 4 CARRIER ASSEMBLY

1, Fit neadle bearing (5) onto pinion gear (3).

2, Assemble pinion gear, needle bearing assembly and
~ Jsft and right thrust washers (4), and position result-
Ing assembly on carrier (6).
* Apply engine oil to bearing and washer befora
assembly.

x&, Align shaft side and carrier side stopper ball mounting . A

holes. Drive shaft (1) with plastic hammer and fit
stopper balls (2). ‘

154p5uL

154P585
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ASSEMBLY OF NO. 5 HOUSING AND CLUTCH
ASSEMBLY .

1. Output shaft

1) Fit Owings to mounting face of clutch housing
(22) and output shaft {23).

2) Position output shaft on dlutch housing, and fit
mounting bolts.

3) Rotate dutch housing and output shaft assembly
in opposite direction, and set it on block (1)
{haight: approx. 250 mm).

4) Fit lock plates and tighten nuts (21).

L= Nut: Adhesive

G 5] Nut: 112 15kgm
* Beand lock plates securely.

2. No.5 piston
Fit piston rings on piston (20), and install housing.

3. MNo.5 piston spring
1) Install No, 5 piston spring (18).
2) Set pusher @ to spring. Compress spring using
press, and install snap ring (19).

4., No. 5 ring gear
1) Using push tool @ (#4165 mm), press-fit bearing
(24) onto ring gear.
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2) Using push tool @ (internal 120 rnm]l,-'presi-
fit No. 5 ring gear (17).

5. Snapring
Install snap ring (16).

6. No. 5 discs and plates
1) Alternately install discs (13), wave springs (12)

and plates (14).

* Before assembly, apply engine oil to both
faces of discs and plates. During assembly,
take care to avoid adhesion of dust and dirt.

* Assemble discs so that notches on inner teeth
are in line with each other.

2) Install seal ring (15).

1. No. 5 clutch drum

1) Align outer teeth of plate with inner teeth of
No. 5 clutch drum (11). Align knock pin pasi-
tions and fit plate to drum.

2) Tighten two diagonally opposite mounting bolts
(10). Rotate clutch assembly (8) in opposite
direction and set it on block @

3) Tighten mounting bolts (10).

L= Mounting bolts: Adhesive
G X&) Mounting bolts: 11+ 1.6 kgm

4) Install seal ring (9).
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5) Using air checker apply 6 to 7 kg/cm? air pressure
and check operation of No, 5 clutch piston, 2
* |f air pressure does not rise or cannot be main-
tained, seal ring is faulty.
* No, 5 clutch stroke: 3 mm

8. No. 5 clutch assembly
1) Using push tool . (160 mm), press-fit outar
race {25) into No, 5 housing.

2) Align No. 5§ housing on clutch assembly (8).
3) Using push tool @ (inside @105 mm), press-fit
bearing (26).

9, . Bearing and gear
Install gear (6). Using push tool (8) (inside $90 mm),
press-fit bearing (5).
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0. Nut
Tighten nut (4) using nut wrench ®
* When tightening nut, locate nut retaining pin in one
of threa positions.

11. Fin
Install pin (3).

12 Pate
Install plate (2) and lock plate, Tighten nut,
* Bend lock plate securely.

ASSEMBLY OF BEVEL PINION ASSEMBLY

1, Bearing cage assembly
1) Using push tool (3) (6140 mm), press-fit bearing
(9) onto bearing cage (8).

2) Insert shim (7) and install cover {6). Insert tem-
porary mounting bolts @ {12 mm, P = 1,75) into
extraction bolt holes to secure bearing cage as-
sembly. :

* Standard shim thickness: 0.45 mm
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3) Using push tool @ {inside dia. 80 mm), press
bearing cage assembly (5] Into bevei pinion (10}

2. Gear
Install gear (4).

3. Spacer
Install spacar (3).

4. Inner race
Press-fit inner race (2) using push tool (8) (inside
dia. 680 mm).

5. Holder
Fit holder (1) and lock plate, and tighten bolts.
* Bend lock plate securely. P |
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ASSEMBLY OF BEARING CAGE ASSEMBLY ..,

1, Using push tool (2) (#165 mm), pressfit bearing (8)
into cage (3).

1, Using push tool (3) 6125 mm), press-fit bearing (6)
into cage (2).

3 Using push 'Lool@ (6125 mm), press-fit oil seal (9).
4. Install seal ring (7).

§ Using push tool @ {inside dia. 120 mm), press cage
(2) into cage (3).
* Before assembly, apply engine oil to sliding face
of seal ring.
6. Install snap ring (1).
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Rear case

- 192 -

https://truckmanual shub.com/

&4¢ DISASSEMBLY AND

5
No.3.4
sun-gears
——  Bearing
1
No.4 ring
gear
B ] W
No.3,4
Plate Pin housing
piston ass'y
]
* No.4 disc
* No.4 plate
* No.4 spring
From A
From B
AU k5]
No.J 2.3 Input shaft
%biy assembly
From C
From D
144 2
Iri
Tiebolt |—]itioxe
measurement




https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY

POWER TRAIN

To A
12
1" Snap ring ToB
Ne.3ring
gear
15
No.2 ring
gear 19
MNo.1 ring
" 15 18 / gear ot
No.2 housing| <
piston ass’y | Pin —] Plate 20
* No 1 disc
* No.] plate
- No:1 bpring TR
* No.2 disc
. Eué plate
* No2 spring
i
Coupling
30 i 3
Tr ission P
- Trar * Sleave .
% /| Vene sy coverass'y [T | = Cover
Transmission
case 13
Trarmrrtasbon
wahet pu'y 154F048

+ 163 -




https://truckmanual shub.con/ -

POWER TRAIN

Spnddtodan-drﬁ

Part Name A
Unit repair stand 1
Bracket ’ 1
Air checker

* Before asssmbly, apply engine oil to sliding surfaces of
sach besring, seal ring, plate and disc, etc., and also
apply grease to lip surface of oil seal.

Praparatory work :
= Set rear case (61) on unit repair stand A,

1. Baaring
Press-fit bearing (59) ‘and outsr race (60) into rear case.

2. Bevsl pinion assembly
Insert tooth contact adjusting shim (58), and install
bavel pinion assambly (57).
# Standard shim thickness: 2.0 mm
* Types of shims: t=1.0 mm, t=0.2’ mm, t=0.3
mm
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4 No, b howsing and clutch assambly it
~ 1) Rotate repair stand in opposite direction and set |
wssembly so that bavel pinion is facing downwards
, and rear case side is horizontal.
2] Raise assembly using eye bolts @ (14 mm, P
" =20, Align dowel pin positions and instz"| No. 5
housing and clutch assembly (56).

4 No. 4 carrier assembly
Install No. 4 carrier assembly (55), and tighten mount-

Ing bolts {54).

A Mounting bolts: Adhesive

G751 Mounting bolts: 17.5 2.5 kg.m

§ No.3and 4 sun gears =
install No. 3 and 4 sun gears (53), and fit spring (52).

6 Plate -
Align dowel pin positions and install plate (51).

No. 4 ring gear
" Install No. 4 ring gear (50).
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8. Pins
Install guide pins (49). " Rl
9, No. 4 discs, plates and springs
1) Mount discs (46), washer return springs (47) and
plates (48) in that order.
* Assemble discs so that notches on inner testh
are in line with each other. '
2} Install No. 4 piston spring {45).
* Free height of spring: 45.7 mm

10, No. 3 and 4 housing and piston assembly

1} Fit piston rings to No. 3 piston (62) and No. 4
piston (63). Install pistons in housing.

2) Raise assembly with eye bolts @ {14 mm, P
= 2.0). Align dowal pin positions and install No, 3
‘and 4 housing and piston assembly {44),
* During installation, support No. 4 piston with

hand to prevent it falling.

3) Install sieeve {64) to housing,

11. No. 3 ring gear
Install No. 3 ring gear

12. Snap ring .
Align connecting grooves of No. 3 ring gear and No. 4
ring gear, and fit snap ring (42). . "
#* Check that No. 3 ring gear does not rise up after
snap ring is fitted,
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Mo, 3 discs, platss and springs _

1) Mount discs {39), washer return springs (40) "
- andplates (41) in that order,
* Asssmble discs so that notches on inner teeth
~ orein line with each other.
2 Install No. 3 piston spring (38).
% Free height of spring: 45.7 mm

MNo. 2 housing and piston assembly
i} Fit piston ring on No. 2 piston (65), and install
piston in housing. 5
2 Raise assembly with eye boits (5) (14 mm, P
=20). Align dowel pin positions and install
Na. 2 housing and piston assembly (37).

-_ No. 2 ring gear
Install No. 2 ring gear (36).

Fing

 Install guide pins (35).

 No. 2 discs, plates and springs

1] Mount discs (32), washer return springs (33) and
plates (34) in that order.
* Assemble discs so that notches on inner teeth

are in line with each other,

2 Install No, 2 piston spring (31).

* Free height of spring: 45.7 mm

https://truckmanual shub.com/
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18. Plats
Install plate (30).

19. No. 1 ring gear
Install No. 1 ring gear (29}, -
% Install ring gear so that notch on inner teeth is up-
permost (input side).

20. No. 1 discs, plates and springs
1) Mount dises (26), washer retumn springs (29) and
plate (28) in that order.
* Assemble discs so that notches on inner teeth
are in line'with sach other.
2) Install No. 1 piston spring (25).
* Free height of spring: 66 mm

21. No. 1 housing and piston assembly
1) Fit piston ring to No. 1 piston and install piston
in housing.
2) Align dowel pin positions and install No, 1 hous-
ing and piston assembly (24).

Because assembly is heavy, I‘ift it using two
people and install it carafully.

* During installation, support No, 1 piston with
hand so that it does not fall down.

22, Tie bolts
Tighten tie bolts (23).

&= Tie bolts: 17 £ 1.0 kg.m
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2. Piston stroks messurement
Using air checker B, check operating condition and
stroke of sach piston.

* Alr pressure: 8 to 7 kg/em”

* Stroke
~ Clutch No. Stroka
No. 1 clutch 5 mm
No, 2 clutch 4 mm
No. 3 clutch 4 mm
No. 4 clutch 4 mm

2, No. 1, 2 and 3 carrier assembly
Lift assembly with eye boits (3) (12 mm, P = 1.75),
and install No, 1, 2 and 3 carrier assembly (22),
* |f pears do not mesh satisfactorily, rotate complets
carrier during installation. e

|

;ﬂ 25, Input shaft assembly
1} Pressfit inner race (66) onto input shaft, and
fit snap ring (67).

H 154P621

2) Install input shaft {19) and install gear (21) and
spacer (20).

26, Baaring cage assembly
Position beering cage assembly (18) and tighten mount-
ing bolts (17).
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27. Coupling

1)
2)

Press-fit coupling (16) using push tool (B).
Fit Oring. Install hoider {15] and lock plate and
tighten mounting boits.

651 Mounting bolts: 45% 1.0 kgm
+ Bend lock plate securely.

28, Transmission case

1

2)

3)

4)

Fit gasket to rear case and fit O-ing to bearing
cage.

#TO= Gasket: Liquid gasket
Lift transmission case (14) with eye bolts (2)
(10 mm, P = 1,5) and install it. _

Tighten transmission case and rear case mounting
bolts (13).

* Insert four mounting bolts"from rear case side.
Tighten transmission case and bearing cage mount-
ing bolts (12).

29. Bearing cage sssembly

1)
2

3)

Press-fit bearing (69) into cage (68), and install
snap ring (70).

Using guide bolts (7), position bearing cage as-
sembly (11).

Using push tool (8) (internal dia. 50 mm), press-fit
bearing cage assembly.

-200,
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- 30, Transmission control valve assembly ?

1) Fit O-ing to clutch housing side, and install
transmission control valve assembly (10) together
with seat.

2) Tighten mounting bolts (9).

61 Mountingbolts: 4,25+ 1.25 kg.m

31, Transmission cover assambly
Fit gasket to transmission case. Align connecting parts
of spool and yoke and install transmission cover as-
sembly (8).

A\ Gasket: Liquid gasket

32, Steeve and cover
I 1) Fit O-ring and install sleeves {6) and (7).
2) Fit gasket and install cover (5).

BT ission lubrication valve bly
1) Fit O-ring and install sleeves (3) and (4).
2) Fit gasket and install cover (2).
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DISMOUNTING TRANSMISSION CONTROL VALVE ASSEMBLY

1. Remove floor frame assembly while referring to
“DISMOUNTING FLOOR FRAME ASSEMBLY".

2, Disconnect transmission control valve inlet tube (1)
and outlet tube {2).

3. Remove cover (3) snd sleave (4).

4, Remove transmission control valve cover (5).
* Before removing cover, loose Inspection plug (B)

facilitate removal. :

6. Remove four mounting bolts (7) and remove trans-

mission control valve assembly (8).

@ Transmission control valve assembly: 30 kg o ' -

MOUNTING TRANSMISSION
CONTROL VALVE ASSEMBLY

1. Fit O+ing to transmission housingSide.
Install transmission control valve assembly (8).
* When installing valve assembiy, align bolt holes
to prevent damaging O-ring.

G 5] Mounting boits: 4.25%1.25 kgm
3. Fit gasket. Align spool yoke and lever mounting
positions while observing inspection plug hole, and
install cover (5).
Tighten inspection plug (6).
Fit sleeve (4) and Oing. Install cover (3).
Fit gasket and install cover and sleeve together.
Fit O-ings and connect transmission control valve
inlet tube (1) and outlet tube (2).
Install floor frame assembly while referring to
“MOUNTING FLCOR FRAME ASSEMBLY".

Noo s
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ISASSEMBLY OF TRANSMISSION CONTROL VALVE ASSEMBLY
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1. Disassembly of control valve unn'bhr
1) Remove wvalve seat (1) and through-bolts (2).

2) Remove modulating, reducing and quick return
valve assembly (3).

3) Remove vaive seat and coupling bolts (4). Dis-
mount speed, directional and safety valve assem- AR g : \ WreRsh
bly (5). ; i ; s 1547631

154PG32

2. Disassambly of modulating, reducing and quick return
valve assembly
1) Disassembly of modulating valve
il Remove cover (6). Remove sleeve spring (7),
valve spring (B), seat {9) and washer (10).
ii) Extract sleeve (11) and valve (12) together and
then separate them.
iii) Remove piston (13) and spring (14) from
valve (12).
iv)] Remove snap ring (15) from sleeve (11) and
then remove stopper (16).

2) Disassembly of reducing valve
i) Remove cover (17).
i) Extract valve (18) and spring (19).
iii) Extract sleeve (21) and valve (22).

154PE3
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3] Disassemnbly of quick return valve -
il Remove cover (17).
ii) Extract sleeve (21) and valve (22).

Disassembly of speed, directional and safety valve
astembly
1) Disassembly of speed valve
Extract spool (23).
2) Disassembly of directional valve
Remave detent (24) and extract spool (25).

154PB3E

3} Disassembly of safety valve
i} Remove cover (26) and extract valve (27)
and spring (28).
ii) Remove piston (28) from valve.

154P637
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ASSEMBLY OF TRANSMISSION CONTROL VALVE ASSEMBLY

T e

1. Assembly of speed, directional and safety valve MY
assembly :
1) Assembly of safety valve
i) Fit piston (29) into valve (27). i
i) Insert spring (28) and valve {27) into body. -
* Before assembly apply engine cil SAE 30 \
to outside of valve and piston.
iii) Fit O-ring and install cover (26).

154p537

2) Assembly of directional valve
i) Adjust distance between end face of nut and
center of yoke to be 29 mm and then tighten
lock nut.

i} Fit spool (25) into body.
* Apply engine oil SAE 30 to outside of
spool and install spool by rotating it.
iii) Install detent (24) from top and bottom of
body. )

24

154PG3E

3) Assembly of speed valve
i) Adjust distance between end face of nut and 29
center of yoke to be 28 mm and then tighten

lock hut.

ii) Install spool (23) info body.
* Apply engine oil SAE 30 to outside of . l ' |)
spool and install spool by rotating it. H

154F 050

2. Assembly of modulating, quick return and reducing
valve assembly
1) Assembly of quick retum valve
i) Fit valve (22) onto sleeve (21), and install
assembly onto body.
* Before assembly, apply engine oil SAE 30
to outside of sleeve.
i) Install cover (17).

154PG35
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2) Assembly of reducing valve
i) Fit piston (20) onto valve (18). ~
i) Install sleeve (18) and valve (18) onto body.
* Before assembly, apply engine 0il SAE 30
to outside of yalve,
iii) Install cover (17). ' .

154P034
3) Assembly of modulating valve
i) Install stopper {16) on sleeve (11) and install
snap ring (15).
* Take care not to install stopper reverse way
round.
1 16 15
@ m@m@é@m@ mmé ©/
- 154F051

ii) Inetall piston (13) and spring (14) onto washer
(12).

iii} Install vaive {12) onto sleeve {11} and install
assembly onto body.
+* Before assembly, apply engine oil SAE 30

to outside of sleeve and valve.

iv] Assemble washer (10), valve spring (8), seat (9)

ana sleeve spring (7). Install cover (§).

B isarens

1) Fit O+ing to valve seat (1). Install speed, direc-
tional nd safety valve assembly (5) and tighten
coupling bott (4}).

&% 1 Through bolt: 4.25 + 1.25 kg.m

154P6E32
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2) Fit O+ing to speed, directional and safety valve
assembly. Install modulating, reducing and quick- |
return valve assembly (3). Tighten valve seat (1)
and through-bolts (2).

&I Through bolts:  4.25+1.25 kg.m
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NTING TRANSMISSION LUBRICATION VALVE
BLY

e two floor plates (1).
ect lubricating walve outlet pipe (2).

mounting bolts and remove transmission
ion valve assembly (3).

\TING TRANSMISSION LUBRI-
N VALVE ASSEMBLY

it gasket and mount transmission lubrication valve
3.

g and connect up lubrication valve inlet and
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DISMOUNTING TRANSMISSION PUMP ASSEMBLY

1. Remove floor plate {1).

2, Disconnect decelerator pedal rod and remove floor
plate (2).

3. Disconnect pump outlet tube (3) and inlet tube (4).

4. Remove pump assembly (5).

MOUNTING TRANS MISSION PUMP
ASSEMBLY

1. Fit O-ing to P.T.0 case and install pump assembly (5).

2. Fit Ovings and connect pump outlet tube (3) and
inlet tube (4).

@ Fit O+ing securely in groove.

3. Install floor plate (2) and connect decelerator pedal
rod.

@ Bend cotter pin securely,

4, Install floor plate (1).
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DISMOUNTING STEERING PUMP ASSEMBLY

1

1. Remove engine left side cover (1).

2. Disconnect pump outlet tube (2) and inlet tube (3).
# Sling inlet tube.

3. Remove pump assembly (4).

MOUNTING STEERING PUMP
ASSEMBLY

' 1. Fit O«ing to clutch housing side and install pump
assembly (4).

2. Fit O+ings and connect pump outlet tube (3) and
[ inlet tube (2).

@ Fit Oring sedurely in groove.

3, Install engine side cover (1).
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1 L] H §
Steering || i Bteer] .'_%}‘ Tube - Bevel gear
Bulldozer S 'I m‘:ﬁ’v" L : r'!‘g'fmng
2
VLo steoring
I -_."-’.?-'.
Special tools
Part Nama A | B
Remover & installer 1
Remaover 1
Pump 1
Puller (SO ton} 1
1. Fuel tank assembly
See “DISMOUNTING FUEL TANK ASSEMBLY".
2. Steering clutch assembly
See “DISMOUNTING STEERING CLUTCH ASSEM-
BLY".
3. Steering control rod
Discohnect steering control rod wvalve operating rods
(1) and (2). '
4. Steering control valve assembly

Remove valve seat {3) mounting bolts and remove
valve seat together with steering control valve assembly
(4).

Steering control valve assembly: 65 kg
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Right beve
L

Right

-

10

* Bevel gear
* Shaft
9
Left
1 ] bearing cage
Left bevel
— ﬁ: shaft
154F052

5, Tube
Remove left clutch tube (5) and right clutch tube ().

6. Bevel gear mounting nuts
Lock bevel gear shaft using shaft hub bolt holes.
., Remowve bevel gear mounting nuts (7).
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7. Hub nuts
1) Lift up lock plates (8) of left and right hub nuts.
2) Insert lock pin (1) in bevel gear shaft hub bolts
hole. Using tool A, remove left and right hub

nuts (9).

8. Bevel gear shaft hub
1) Remove left and right hubs and shaft gasket (10).
2) Set tool B and remove left and right bevel gear
shaft hub (11).

9. Bearing cage

1) Sling bevel gear shaft {12).

2) ‘Remove mounting bolts. Using extraction bolts
@ (14 mm, P = 2.0), length approx. 100 mm),
remove left and right bearing cages (13).

* Check number and thickness of left and right
tooth contact adjusting shims. Store them in
safe place. ’

10. Bevel gear and shaft
1) Lightly strike bevel gear to separate pilot bore
part of shaft (12). Remove shaft from right

clutch housing.

L k@ | Shaftassembly: 35kg
2} Remove bevel gear (13).

@ Bevelgear: 30kg
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MOUNTING BEVEL GEAR SHAFT AND BEVEL GEAR

5 6
Bead Right bevel :
- iagplhaft — E'gﬂ .
ub ub nut
?
Right
/ bearing cage
| 3 [
Tooth
— : Sevel gear Bea‘rfl +—— contact

Steering Shaft mounting nut adjustment
case

Left

bearing cage

3 3
Left bevel
Zeft
uag shaft h:b wt —
Special tools
Part Name AlC

Remaver/installer 1
Instailer 1
Pump 1
Puller (50 ton) 1

1. Bevel gear ardd shaft
1) Press fit shaft (12) into left and right bearings
(14) using push tool @ (inside dia. 80 mm)

2) Setbevel gear (13) in bevel gear housing.
3) Insert shaft {12) from clutch housing and install
it on bevel gear. .

1L3PEET
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Z5teer]
Tube — -
“Vaive

10

Left steering]

cluitchass'y .

4) Fit hub nuts on both ends of shaft and raise shaft.

Align bevel gear with pilot bore part of shaft.

6) Fit mounting bolts, Install lock plates and tem-.
porarily tighten nuts (7).

* When tightening bolts, check that chambered

part of bolt head is in firm contact with shaft.

2. Bearing caga
1) Press fit outer race (15) onto cage using push tool
(@) (4140 mm).

+ 216 +
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2) Lift bevel gear shaft. Fit same shims as those
removed during disassembly and install left and
right bearing cages (13).

* Standard shim thickness: 2.5 mm
* Typesofshims: t = 05 mm, t = 0.25 mm,
t=0.1 mm

_ri Bevel gear mounting nut

Temporary fit bevel gear shaft hub, Insert retaining
pin in hub bolt hole and tighten up bevel gear mount-
ing nut (7).

631 Mounting nut: 39.25+4.25 kg.m
+* Bend lock plates securely,

4, Tooth contact adjustment
1) Preload adjustment

Apply push-pull scale (5) square on to addendum

of bevel gear and measure turning force of bevel

gear.

* Standard value: 2 to 3 kg (bevel gear mounted

on bevel gear shaft)

* If turning force is greater than standard value,

increase number of shims and vice-versa.

2) Measurement and adjustment of backlash
i) Dial gauge measurement
| Fix stand (B) on steering case. Apply tip of
dial gauge G square on to tooth face of
bevel gear. Fix bevel pinion. Rotate bevel
| gear and measure backlash at a minimum of
’ three diagonally oppaosite points.
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ii) Fuse measurement
Insert fuse wire (#1.5 mm) between bevel ,
‘pinion and bevel gear forward side tooth face,
Rotate bevel gear and measure thickness of
fuse wire using micrometer (7).
* Insert fuse in cemter part of bewvel pinion
tooth contact pattern (30% of distance from
small end). Perform measurements at a
minimum of three equidistant points around
the pinion.
#* Standard value: 0.251t00.33 mm

iii) Move shims on left and right steering case
and bevel gear shaft bearing cage mounting
face and also increase or decrease thickness of
shims on bevel pinion cage mounting face to
obtain specified backlash of 0.25 to 0.33 mm.
* Make sure that shims corresponding in
number and thickness to those removed
are inserted in opposite bearing cage. If this
is not done, rotational force will not remain
constant,

* When adjusting shims on piston side, first
remove transmission assembly.

3) Tooth contact adjustment

Apply thin coating of red lead to tooth face of

bevel pinion. Rotate bevel gear back and forth

and inspect tooth contact pattern.

* Ideally, tooth contact pattern should start
from vicinity of small end and extend over
about 30% of tooth length. It should be
located in center of tooth -face width. If
adjustment is carried out in this manner,
correct tooth contact will be obtained when
load is applied.

If correct tooth contact pattern is not obtained,
carry out adjustment once again according to
directions given on following page.

- 218 -




https://truckmanual shub.com/

POWER TRAIN DISASSEMBLY AND ASSEMBLY

i) i bevel pinion is too far away from bevel

gear center line, tooth contact pattern will
appear on small end tooth face of convex face
and large end tooth face of concave face of
bevel gear. j .
To adjust tooth contact pattem, shift pinion
shaft in a direction towards bevel gear by
reducing thickness of shims in bevel pinion
assembly cage and transmission case assembly,
and then shift bevel gear by an equal amount
in B direction using adjusting shims. Check
tooth contact pattern and backlash,

ii) If bevel pinion is too near bevel gear center

line, tooth contact pattern will appear on large
end tooth face of concave face and large end
tooth face of convex face of bevel gear.
To adjust tooth contact pattern, shift pinion
shaft in a direction away from bevel gear by
increasing thickness of shims in bevel pinion
assembly cage and transmission case assembly,
and then shift bevel gear by an equal amount
in B direction using adjusting shims. Check
tooth contact pattern and backlash.

* To increase or decrease agjusting shims on
bevel pinion side, remove transmission assem-
bly, remove bevel pinion assembly mounting
bolts and pull out assembly with extraction
bolts by an amount sufficient to permit adjust-
ment of shims. :

* When moving bevel gear to adjust, transfer
adjusting shims on both sides by equal amounts
(i.e. by amount remaved) to opposite side so
as to maintain constant preload on bearing.

* |f transmission is replaced as a complete unit,
readjust backlash and tooth 'contact according to
above procedure.
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5. Bevel gear shaft hub
1) Fit seal ring {16) to bevel gear shaft, s
2) Fit left and right bevel gear shaft hubs {11) tos
gether with taper separation parts to bevel gear
shaft,

AN Taper separation part:  Anti-friction
compound

3) Set too! C and press fit left and right bevel gear
shaft hubs.
# Pressure: 30 to 40 ton
4) After press fitting hubs, measure dimension A"
between bevel gear shaft stepped part and bevel
gear shaft hub end face.
* Standard dimension: 5to 6.5 mm
* Be sure to check that bevel gear shaft hub is
not inserted any further than stepped part of
bevel gear shaft.

154 F081
5) Fit gasket on bevel gear shaft hub and bevel gear
shaft (10).
6. Hub nut

1) Fix stand @ to steering case and measure face

runout and radial runout, of hub with dial gauge

* Standard values: face runout 0.15mm -«
radial runout  0.15 mm

« 220 -
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‘2} Fit retaining pin @ in bevel gear shaft hub' bb]t
hole. Install lock plate (8), and tighten hub nut
{9) using tool A.

631 Hubnut: 705 kg.m
* Bend lock plate securely,

1, Tube
Fit O+ing and install left clutch tube {5} and right
clutch tube (6).

3. Steering control valve assembly
1) Fitgasket to steering case,
2) Raise valve seat (3) together with steering control
valve assembly (4). Align it on mounting part and
tighten mounting bolts.

8, Steering control rod
Connect steering control valve operating rods {1) and

(2).

@ Bend cotter pin securely.

10. Steering clutch assembly
See “MOUNTING STEERING CLUTCH ASSEMBLY".

11, Fuel tank assembly
See “MOUNTING FUEL TANK ASSEMBLY".
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DISMOUNTING STEERING CLUTCH ASSEMBLY

Draining
stoering
case

Piping 1
: 'ﬂl.liﬁl g
Battery
i relay

L.H.
Bulidozer ks a3 R.H.
3
Brake rod |
4
Pipin
iping ; g
s e,
§ ssgembly
Fuel tank
bracket
T 8
o | &

154F 054

1. Draining steering case
Remove drain plug (1) and drain off oil in steering case.

$ Steering case:

TY22090¢

2. Fuel tank assembly
See "“DISMOUNTING FUEL TANK ASSEMBLY"'.
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3

4
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Brake rod A
Disconnect left and right brake rods (2).

Piping
(When dismounting left steering clutch)
1) Disconnect hose (3) between servo valve and
steering valve inlet tube.
2] Disconnect steering control valve inlet tube (4)
and outlet tube (5).
3) Disconnect hose (B) between brake valve and
brake cover, at cover side.
{When dismounting right steering clutch)
‘4) Disconnect hose (7) between brake valve and
brake cover, at cover side.

Battery relay
(When dismounting left steering clutch)
Remove battery relay (8) together with bracket.

Fuel tank bracket
(When disconnecting right steering clutch)
Remove fuel tank bracket (9).

FOWER TRAIN
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7. Cover )
Remove caver (10). et

8. Anchor rod
Disconnect anchor rod {11).

9. Brake cover assombly
Temporary lift brake cover assembly (12) with eye

bolts (1) (12 mm, P = 1.75). Separate it from steering
case using extraction bolts and remove it.

Brake cover assembly: 45 kg

10. Bracket assembly
1) Rembve brake lever return spring (13).
2) Remove mounting bolts.

3) Lift up bracket assembly (14). Extract brake
band and rod connecting pin (15) and remove
assembly.

Bracket assembly: 35 kg

DISASSEMBLY AND ASSEMBLY




https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY £

11. Steering clutch assembly .
1) Remove inner drum mounting bolts {16) and outer
drum mounting bolts (17).

* Apply jack '@ to grouser part of track. Gradu-
ally turn track and remove balts,

2) Install pin on brake band. Lift steering clutch
assembly with wire. Shift inner drum to inner
side of steering case, remove pilot bore part-and
dismount assembly. E

Steering clutch assembly: 125 kg

POWER TRAIN
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MOUNTING STEERING CLUTCH ASSEMBLY

Fuel tank
bracket

Piping

Brake
rod

R.H.

Steering L.H.

wring ° Brackst

Piping

Brake rod

. 11

Refilling
steering
case

154 FO55

1. Steering clutch sssembly
1) Install pin on brake band. Lift stesring clutch
assembly (18) with wire and align it on steering

case.
% Install brake band so that pin is st rear of
steering clutch assembly.
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2) Align final drive flange with brake drum and Bavel
gear hub with pilot bore part of clutch drum.
Tighten outer drum maounting bolts {17) and inner
drum mounting bolts (16).

* Apply Jack @ to grouser part of track. Gradu-
ally turn track and remove bolts.

4% 1 Quter drum mounting bolts;
39.25+4.25 kg.m

&3] Inner drum mounting bolts:
28.2543.25 kg.m

2. Bracket amembly
1) Lift bracket assermbly (14) and instali brake band
and rod connecting pin (15).

@ Bend cotter pin securely.

2) Tighten mounting bolts and install brake band
return spring (13).

651 Mounting bolts: 39.25%4 25 kg.m

~
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3. Brake cover assembly
1) Fitgasket to steering case.
2) Lift assembly with eye boits(1) (12 mm, P =1 75‘;
Align brake cover assembly (12) on case.
3) Tighten cover mounting bolts uniformly,

G551 Mounting bolts: 11.25% 1.25 kg.m

4. Anchor rod
1) Connect up anchor rod {11).

@ _Bend cotter pin securely.

2) Brake adjustments
i) Tighten brake adjusting bolt (19).

61 Adjustingbolt: 5 kg.m
i) Tighten adjusting turnbuckle bolt {20} to a
* torgque of approx. 2 kg.m. Eliminat= clearance
between piston and roller and tighten up lock
nut (21).
iii) Slacken off brake adjusting bolt by 1-1/6
turn.
* This will result in clearance between brake
lining and drum of about 0.3 mm.
* Check that adjusting bolt is securely locked
with lock plate.

6. Cover
1) Fit O+ing and tighten adjusting bolt cover (22).

6 %) Cover: 3105kgm

2) Fit gasket and install caver {10).
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Fuel tank bracket Ty
 [When mounting right steering bracket)
Install fuel tank bracket (9).

), Battery relay

Wm left mounting left steering clutch)
Install battery relay (8).

8. Piping

Fit Oing properly in groove and install hose

without twist or interference.

- [When mounting right steering clutch)

1) Fit O+ing and connect hose (7) between brake
valve and brake cover.

{When mounting left steering clutch)

2) Fit O+ing and connect hose (6) between brake
valve and brake cover.

3) Fit O+ing and connect steering control valve
inlet tube (4) and outlet tube (5},

4) Connect hose (3) between servo valve and steering
valve inlet tube:

!

8. Braks rods
Cannect left and right brake rods (2).

@ Bend cotter pin securely.
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10. Fuel tank assembly
See “MOUNTING FUEL TANK ASSEMBLY".

11. Rafilling steering case
1) Fit O+ing and tighten drain plug.
«2) Refill steering case thwough oil filler (28) until
specified oil level is reached,

* Run engine to circulate oil through steering sys-
tem. Check oil level again.
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% DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF STEERING CLUTCH ASSEMBLY

1 1 1 ] 5
Braks Brake Pushar * Disc
Swing [ pand dum [ 8" | plate  Plate To:A
dutch
sssembly
8 1
NSRRI Fo—,
154F 088
Spacial tools
. Part Name A
Compreszor 1
~ Pump 1
Puller {30 ton) 1
1. Brake band
Remove brake band (1).
5EGIS
2 Brake drum 5

Fit eye bolts (1) (18 mm, P = 2.5) and lift out brake
drum (2).

| 3 Bolt
1) Install clutch assermbly on tool A { compressor),
2) Flatten out lugs on lock plates (3). Extend tool A : :
(puller) and remove bolts (4). i ek ; 4

x

- 231 .
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|

4. Pressure plate
Retract tool A and remove push plate (5).

5. Discs and plates
Remove discs (6) and plates (7).
* After removal, place discs and plates on a flat
surface to prevent them warping.

6. Clutch drum
Remove clutch drum (8) by removing connecting bolts
from tool A (compressor).

7. Springs and sleeves
Remove large springs (9), small springs (10) and
sleeves {11).
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# DISASSEMBLY AND ASSEMBLY

ASSEMBLY OF STEERING CLUTCH ASSEMBLY

1 1 3 4 §
3:::;:1119 || Clutch * Sleeve Clutech | | «Disc Pressure | o4
piston piston * Spring drum * Plate plate
spacial :
I
tools 6 7 8
From A ———————  Bolt Brake drum j— Brake band
154F 057
Special tools
Part Name A
Compressor 1
Pump 1
Puller (30 ton) 1
1. Clutch piston
Install seal ring to clutch pisten (12). Set piston on
tool A (puller) after aligning center of piston with 230729

center of tool.

2. Sleeves and springs
Insert guide bolts (2). Install sleeve (1.1), small spring
{10) ana 1arge spring (9).

3. Clutch drum

Align clutch drum (8) and temporary insert bolts

into tool A {compressor).

23F232
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https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY §

POWER TRAIN

4. Plates and discs
Install discs (6) and plates (7). z

* Berore assembly, apply engine oil SAE 30 to
sliding faces of discs and plates. ’

5. Pressure plate
install pressure plate (5).

6. Bolts

Extend puller and remove guide bolts. Fit lock plates
(3) and tighten bolts (4).
% Bend lock plates securely.

7. Brake drum
1). Extend puller and free plates and discs. Lift
brake drum with eye bolts @ (18 mm, P ='2.5).
Align teeth of discs and fradually assembly them.
2) Remove tlutch assembly from tool A,
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8. Brake band )
Install brake band (1). ot

= 154Pggs
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POWER TRAIN

DISMOUNTING STEERING CONTROL VALVE ASSEMBLY

1. Remove fuel tank assembly while referring to "DIS-
MOUNTING FUEL TANK ASSEMBLY™.

2. Disconnect steering control rods (1) and (2).

3. Disconnect hose (3) between steering control valve
inlet tube and servo valve.

4, Disconnect steering control valve inlet tube (4) and
outlet tube (5).

5. Remove tube (6) between steering control valve and
brake valve.

6. Remove four mounting bolts (7) and remove steering
contral valve assembly (8).

Steering control valve assembly: 40 kg

MOUNTING STEERING CONTROL
VALVE ASSEMBLY

1. Install two drain tubes on seat (9).

2. Fit O-ring and locate steering control valve assembly
(8) on seat,

3. Tighten mounting bolts (7).

4. Fit O+ing and connect tube (6) between steering
control valve and brake valve,

6. Fit O«ing and connect steering control valve inlet
tube (4) and outlet tube {5).

6. Connect hose (3) between steering control inlet valve
inlet tube ana servo valve. ’

7. Connect steering control rods (1) and (2).

@ Bend cotter pin securely..

8. Install fuel tank assembly while referring to “MOUNT-
ING FUEL TANK ASSEMBLY™.
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DISASSEMBLY OF STEERING CONTROL VALVE

DISASSEMBLY OF MAIN RELIEF V}!I'_VE

1. Relief vaive
1) Remove snap ring (1).
2) Extract stopper (2). Tighten extraction boit G)
{8 mm, P = 1.25). Remove relief valve by pulling
extraction bolt and pliers, etc.
3) Remove spring (3), valve (4) and piston (5} from
housing.

2, Piston

1)  Remave snap ring (6).

2) Insert extraction bolts @ (8 mm, P = 1.25) into
stopper. Remove piston by pulling extraction
bolt and pliers, etc.

3) Remove piston {B) from housing.

DISASSEMBLY OF STEERING CONTROL
VALVE

3. Cover
Remove cover (9).

4. Right lever shaft
1) Loosen mounting bolt (11) of lever (10).
2) Remove wire and remove lock bolts (13} of bush
(12).
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DISASSEMBLY AND ASSEMBLY it

POWER TRAIN

3) Remove key (14) and extract lever shaft (15).
* When extracting lever shaft, be careful not to
damage oil seal lip surface at shaft side kev

groove edges.

5. Plate .
Remove plate (16).

6. Leftand righttt;ulng:flutchlpooh
1) Extract left spool assembly’ lm md rlght spool

ls-serl'll:ih,lr ﬂﬂ} from hpusmg. : Rtk

2! Disassembly of left spool assembly
Take off snap ring (18) and remove washer (21),
spring (22) and bush {23} from spool (20).

g I

+ 3) Disassembly of right spool assembly
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POWER TRAIN ISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF MAIN RELIEF VALVE
ASSEMBLY OF STEERING CONTROL VALVE

1. Left and right steering ciutch spool
1) Assembly of right spool assembly
Assemble bush (28), spring (27) and washer (26}
on spool (25). Install snap ring (24).

2] Assembly of left spool assambly
Assemble bush (23), spring (22) and washer (21)
on spool (20). Fit snap ring (19).

1547722

3) Fit right spool assembly (18) and left spool
assembly (17) into housing.
* Apply engine oil to outer surface of spools.
Fit spools while rotating them.

2. Plate
Install plate (16).

T 1sapIaY
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POWER TRAIN

3. Right lever shaft
‘1) Push lever shaft (15) into housing. Fit bush (12)
on shatt,
* When pushing on shaft, take care not to damage
lip face of oil seal.
2) ' Drive in key {14} into shaft.

3) Fit lever (10) on shaft and tighten bolt (11).
4) Align bush and shaft locating bolt hole. Tighten
lock bolt (13). and lock it securely with wire,

4. Cover
Fit gasket and install cover (9).

= 240 +
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- ASSEMBLY OF MAIN RELIEF VALVE

5. Piston
. 1) Install piston (8) into housing.
* Apply engine oil SAE 30 to outside of
piston before installing it.
2) Fit O+ing and install stopper (7). Install snap
ring (6).

i. Raliof UGIU'G 154P717
1) Install piston (5) onto valve (4). ;
2) Install piston, valve assembly and spring (3) in
\ housing.
* Apply engine oil SAE 30 to outside of
piston before installing it.
3) Fit O+ing and install stopper (2). Install snap
ring (1).

154P 225
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DISMOUNTING BRAKE SAFETY VALVE ASSEMBLY

1. Remove three rear covers (1),
2. Disconnect brake safety valve outlet hoses (2) and (3).

3. Remove tl.ibe (4) between steering control valve and
brake safety valve,

4. Remove brake safety valve (5).

MOUNTING BRAKE SAFETY VALVE
ASSEMBLY

1. Fit O—ing and mount brake safety valve assembly (5)
on seat (6).

2. Fit Owing and install tube (4) between steering control
valve and brake safety valve.

3. Fit O+ing and connect brake safety valve outlet hoses
(2) and (3).

4. Install three rear covers (1).
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POWER TRAIN

DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF BRAKE SAFETY
VALVE

1, Safety valve

1) Remove cap nut (1) lnd remove spring (2) and ﬁ" !
plunger (3},

2} Loosen lock nut (4) and remove seat.(5).

2. Piston
Remove snap ring (6) and stopper (7) and remove
piston (8).

ASSEMBLY OF BRAKE SAFETY
VALVE

1. Piston
Install piston (8) into valve body. Insert stopper (7)
and install snap ring (6).
*'Apply engine oil SAE 30 to piston before
installing it. ¥

2, Safety valve
1) Fit seat (5) into body and tighten lock nut (4).
2) Install planger (3) and spring (2). Tighten cap
nut (1),

* Adjust pressure so that standard dimemsion
"A" between end face of valve body and end
face of plunger seat assembly is 27 mm (17 kg/

2
cm*).

« 243 .
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# POWER TRAIN

DISASSEMBLY OF BRAKE BOOSTER

1. Brakes booster asssmbly .
Flatten out lugs on lock plate (1) and remove mount-"—
ing bolts {2). Remove brake booster sssembly {3)
from housing (4).

2. Spring .
Remove snap ring (5). Remove retainer (6) and
spring (7) from spool (8).

A} Remove snap ring while firmly holding
retainer. If this ks not done, retainer and
spring will fly out due to spring compression
force when snap ring is removed. -

#* Spring mounting load: 10kg

3. Piston =

Extract piston (9) from valve body (10).

* When extracting pistori, be careful not to damage

sliding parts of piston or valve body.

Spool
Remove spool (8) from valve bedy (10},

ASSEMBLY OF BRAKE BOOSTER

* Before assembly, thoroughly clean various constituent
parts and apply engine oil SAE 30 thereto.
1. Spodl
Install valve body (10) and spool (8).
* Install spool so that taper seal face is on piston
side, . =
2. Riston
Install piston (9) on valve body (10).
3. Spring
Fix valve body. Install spring (7) and retainer (6)
on spool and secure assembly with snap ring (S). o i
4. Brake booster assembly . m




https://truckmanual shub.com/
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DISASSEMBLY OF FINAL DRIVE ASSEMBLY

§ § 7 L]
|| Sprocket | | Case
Support kit —— Sprocket assembly To A
] k]
| Bulidozer -
rain
inal drive
case
To B
]
| Hub I
From A ki, ‘
13 "
15t pinion 2nd pinion
onar | merrn:nv
n 12
From B Hub ——1 Cage
154F 059

°

=

5
JJ-)
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Track frame assembly
Sea "MOUNTING TRACK FRAME ASSEMBLY".

Cover
Remove cover (1).

Draining final drive case

Remowve drain plug (2) and drain off oil in final drive
case. 1if oil does not drain off easily, remave oil filler
plug (3)

[]
we'  Final drive case:  36£ (TY 220)
B1£ (TS 220)

Nut
1) Remove lock plate (4).

2) Using tool C, remove nut.

Support
Remove support (5).

Y i i
Support: 28 kg

+ 246 -
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DISASSEMBLY AND ASSEMBLY

POWER TRAIN

8. Sprocket nut i
1) Remove lock (6).

2) Usingtool D, remove sprocket nut (7).

1. Sprocket
1) Remove retainer (8).

2) Remove collar (9).

3) Using tool E, extract sprocket nut (10).

.

4) Lift out sprocket (10).
* When removing sprocket, be careful not to
damage thread gt end of shaft.

@ Sprocket: 245 kg

« 247 .



https://truckmanual shub.com/

TISASSEMBLY AND ASSEMBLY POWER TRAIN

8. Case assembly
1) Remove case mounting bolts {12).

2) Using tool G, temporary sling case assembly (13).
Remove assembly with extracting bolts ® (420
mm, P =25].

3) Remove assembly while slinging case.

Case assembly: 210 kg

4) Remove bearings (14) and (15) from case.

9. Hub assembly
Using tool F, extract hub assembly {16).

« 248 -
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2) Liftout hub assembly (16).

Hub assembly; 250 kg

3) Remove bearings {17) and (18).

10. Steering-clutch assembly
See “DISMOUNTING STEERING CLUTCH ASSEM-

BLY".

11. Hub
1) Remove hub nut {18) using wrench B.

" 2} - Remove collar (20).

- 249 -
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POWER TRAIN

3) Extract hub (21) using tool A.

12. Cage
1) Remove cages mounting bolts. Using extracting
botts (Z) ($16mm, P = 2.0) extract cage (22).
2) Extract seal using tool
3) Extract bearing using tool

13. 1st pinjon gear
Remave 15t pinion gear (23).

14. 2nd pinion gear assembly
1} When removing 2nd pinion gear assembly (24)
before 1st pinion gear, use tool H to remove
bearing inner race (25) to prevent inner race
striking 2nd pinion gear, )




=

https://truckmanual shub.com/

POWER TRAIN %58

2) Lift out 2nd pinion gear assembly {24,'-'.

3) Separate 2nd pinion gear and 1st driven gear,

s DISASSEMBLY AND ASSEMBLY

- 251 -



https://truckmanual shub.com/

DISASSEMBLY AND ASSEMBLY :EPOWER TRAIN

I e |
ASSEMBLY CF FINAL DRIVE ASSEMBLY
2o
]
Hub
assembly
1 1
2nd pinton 13t pinion
Siprockel ?,’f;mwv guar
shaft
1 L) H
Steering
Cage Hub clutch ass'y
) ]
Track |
assembly
T ] 3 10 1 il
From A :‘::nblv _chcker — gf";“‘“' — Support |—  Nut Cover
1
finel et
case
154FDE0
Special tools
Part Name A|lB|C|D|E|F|G|H
Installer 1
Pump 1 111
Puller (50 ton) 1
Remover & installer 1 ,
Wrench 1
Remover & installer 1
Instailer A 1
Cvlinder (70 tan) I
Installer A 1
Puller (30 ton) 1
Installer 1
Installer . 1
Lifting tool 1

= 252 »
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1. 2nd pinion gear assambly 2
1) Assemble 2nd pinion gear and 1st driveri gear.

2) Lift 2nd pinion gear assembly (24) into position
and install it.

2. st pinion gear
1) Press fit bearing inner race (25).

2) Install 1st pinion gear (23).

SR LLT L

3. Cage 3
1) Press fit bearing using press tool (4) (6190 mm),

2) Press fit seal using push fool @ (150 mm).

3) Push in cage (22) and fix it with cage mounting
bolts (26).

- 253 -
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1) Using tool A, install flange (21). -t

AN Flange mounting part:
Anti-friction compound M2 Sa NO.{

# Press fit force 30 ~ 40 ton

2) Install collar (20)

3) Using tool B, install flange nut (19).
@ Bend washer properly.
6 Flange nut: 70+ 5 kg.m

Steering clutch asambly 3
See “MOUNTING STEERING CLUTCH ASSEMBLY",

Hub sssembly

1) Press fit bearing (18) with press tool (1) (200
mmj.

2) Install hub and gear.

G T=1 Gear: 701 65kgm
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3} Temporary sling hub assembly (16). -t

"‘ Hub assembly: 250 kg

4) Align bearing (17) and press fit it using tool F.

Case assambly
1) Press fit bearings (14) and (15) into case.

2] Mount gasket on case (13).

+#0 N\~ Gasket: Liquid gasket

3) Using tool H, lift case assembly and align dowel
pin holes.

- 255 -
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4) Drive in dowel pin and fit case mounting bolts
‘12).

G %] Case: 56i6kg.m

8. Sprocket
1) Install floating seals {27} on FINAL drive case
and sprocket.

2) Temporarily sling sprocket (10), then press fit
it using tool E.

T _ Apply antifriction agent to partof
sprocket to be press fit.
* Sprocket press fit force: 50to 601t

3) Fitretainer (8).
* Bend lock washer sucurely.

4) lnstall collar (9).
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DISASSEMBLY AND ASSEMBLY

nut . i
1] Using tool D, tighten sprocket nut (7).

2) Install lock (6).

B ot
1) Using tool G, install floating seal (11) on sprocket
nut and support.

2) Install support (5).

- 3} Install collar (28).

1 Nut
1) Tighten nuts using wrench C.

G%) Nut:  105:15 kgm

2) Install lock plate (4).
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12. Cover
Instali cower (1).

13. Refilling final drive case
1) Fitdrain plug (2).

2) Refill final drive case through oil filler (3) with
engine ol until oil level reaches the specified
level.

W Final drive case: approx.36¢(TY 220)
51£ (TS 220)

14. Track frame assambly
See “MOUNTING TRACK FRAME ASSEMBLY".
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Sest
1
Biade
control levar
3 Control rod 10
Floor* Floor
Bulldozer plate ] frama ass'y
° * Parking
rake rod
* Wiring
1
Gear shift
lever linkage
]
Upper
cover
]
* Wiring
* Piping
1, Seat 154F 063
Remove seat (1).

1 Blade and ripper control levers
Remove blade control lever (2) and ripper control

lever (3).
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3. Floor plates -t
Remove fioor plates (4} and (5).

4. Braks rod snd stsering rod
Disconnect brake rod (6) and steering rod (7).

6. Fuel control rod
Disconnect fuel control rod (8).

6. Parking brake rod and wiring
Disconnect parking brake rod (9) and horn wiring (10).

7. Gear shift lever linkage

Disconnect speed valve lever (11) and directional
lever (12).
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8, Upper cover e
Remave upper cover (13).

!. Wiring and piping

1) Disconnect wiring (14) at socket. Disconnect
dust indicator hose (15).

2) Disconnect engine oil pressure gauge tube (16)
and priming pump tube (17).

3] Remove bolts and disconnect plate (18) from
cover.

10, Floor frame assembly
1] Remove frame left and right mounting bolts (19)
and seat mounting bolts (20).

2) Lift out floor frame assembly (21) with four eye
bolts (14 mm, P =2.0).

Floor frame assembly: 300 kg
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MOUNTING FLOOR FRAME
ASSEMBLY !

* Wiring
* Piping

Upper
cover

[

Gear shift
lever linkage

Parking
1 brake rod ]

Floor

frame ass'y Floor plate

Rear
support

Fuel
control red

e

1

* Brake rod
* Stesring rod|

L
Balde and
ripper
control

1. Floor frame assembiy
1) Place plates on frame mounting parts of left and
right fenders.
2) Lift floor frame assembly (21) and position it on
top of fender.

3) Tighten mounting bolts (20) and (19).
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. Wiring and piping i
1) Connect plate (18] to cover.
21 Connect priming pump tube (17) and engine oil
pressure gauge tube (16).
3) Connect dust indicator hose {15) and wiring (14).

3, Upper cover
~ Install cover (13).

4. Gear shift lover linkage
Connect directional bever {12} and speed valve lever
{11). B

@ Bend cotter pin securely.

6. Parking brake rod and wiring
Connect wiring (10} to parking brake rod (8).

@ Bend cotter pin secursly,
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POWER TRAIN

6. Fuel control rod
Connect fuel control rod (8]. -

@ Bend cotter pin securely.
7. Brake rod and steering rod
Connect steering rod (7) and brake rod (6).

@ Bend cotter pin securely.

8. Floor plates .
Install floor plates (5) and (4).

9. Blade and ripper control levers
Install blade control lever {2} and ripper control
lever (3).

10. Seat
Install seat (1).
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POWER TRAIN

Unit: mm
Na. Cheack item Criteria Remedy .
Swandard size l Aepair limit
1 Pilot outer dia, 1
78 ) ‘ 77.75
2 Contact surface outer dia, 108 1049
coupling oil seal High chrama
2 plating repair
3 Contact turfece inner dia, of 135 | . 135.3 or replace
goar saal ring
Contact surface inner dia, of
4 | stator shaft seal ring 60 I 60.1
5 | Stator shaft sesl ring m::l:nm ; . l i:g
" . idth’ 51 2.0
6 | Turbine shaft seal ring g"‘.fc’km‘:- g . l 32
Standard clearance | Clearance limit
7 Beacklash between scavange Replace
pump drive shatt 0,16 ~0.43 0.50
B Side clesrance of scavenge pump E 0,13 | 0.25 $ i
8 | Top clearance of scavenge pump 0.15 ) i 0.30
Tightening torque of mounting
10 boit of pump and drive casa 6.5%0.5 kg.m
Tightening torqus of stator
1 mounting bolt 1t 0.5 kgm
Tightening torque of stator "
12 shaft mounting bolt 11.5%1 kgm
: Adjust
13 Tightening torque of pump 12201 kg.m
drain plug ¥ " 4
Tightening torque of mounting
14 1 bolt of drive case drive geer 11811 kg.m
Tightemng torgue of mounting
15 reamer bolt of stator shaft ) E8£0.2 kg.m




LIEF VALVE AND REGULATOR VALVE
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MAINTENANCE STANDARD

2
L4
154F 194 154F 195
Unit: mm
Check item CHiteria Remady
Tolerance
Standard Standard Clearance
.' o betwesn vilve bad size Shaft Hole clearances limit -
and spool
32 —0.050 +0.025 0.050 ~ 0.2
—0.0686 0 0.091 :
|| Standard size Repair limit Replace
: Free th Instailation|| |lati F ] llation
1| Reliaf valva spring x 6!8'3 ‘llf\ﬂ.ﬂ‘: l.“‘I.cﬁl&:l":wI !lll\-;t'h m':n:i :
137.7x14 98.0 | 63.5 kg 1342 | 579 kg
1| Regulator valve spring 126.6x23.5 | 106.5 | 20.9 kg | 120 | 14.0 kg
: +0.3 1 e a
4| Aelinf valve sot pressure 8.7 o kglem” Oil temperature 70 ~80 C
b 25+15Rgf¢m=I! 80 [min, A
E| Regulator valve set pressure 3.5 405 kgfem? at 100 Jmin.  Oil temperarure 70 ~B0 C
4.5+ 0.5 kgfem” at 200 /min,
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TORQFLOW TRANSMISSION

{1) TRANSMISSION ;

N "\”\“\’\ /j va

78
K0t
: T
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Unit: mm

Check item

Criteria
'

Remedy

Backlash between No_1,3 4
sun gear and planetary pinian

Standard clearance

Clearance limit

0.14 ~0.37 =
Backlash between No. 2 sun gear 0.13~0.43 —
and planetary pinion & -
Backlash between ring gear and 0.6 ~0.48 =
planetary gear . 3 C
Backlash of transfer gear 0.20~0.51 -
Standard size Repair limit
Thickness af No. 1 ~4 clutch
oz 5.4 46
Thickness of No, 1 ~4 clutch 70 6.2
plate
Thickness of Na. 5 clutch disc 54 4.6
B 1Rickness ot No. 5clutch plate 5.0 4.2
Total assembly thickness of a16
9 | No. 1 clutch dise, platte '
Toral assembly thickness of =
10 Mo, 2 clutch disc, plate 342
" Total assembly thickness of 21.8
: Mo, 3, 4 clutch disc, plate 2
Total assembly thickness of
12 No. 5 clutch disc, plate 292
Standard size Repair limit
Free langth | Inszallation| Installation Free Installation
13 | No, 1 clutch spring X 0.D length load length load
66 =153 56.6 13.3 kg 64,1 106 kg
|
14 | No. 2 clutch spring 457 x 153 41.2 9.6 kg 44 .8 7.7 kg
15 | No. 3, 4 clutch spring 457x 153 39.8 12.6 kg 445 10.7 kg
16 | Na. 5 clutch spring 14
Standard size Repair limit
17 Outside dia of the seal contacting
of input side coupling
18 | Tie bolt tightening torque 17+1 kgm
19 "Tightening torque of housing
maounting balt 11 % 1.5 kgm
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POWER TRAIN

No Check item ) Criteris
Tighteing torque of shaft :. ¥ K

20 mounting boit” 11 £ 1.5 kgm
Tightening torque of carrier

el mounting bolt 182 2kgm

Tightening torque of shaft
2 mounting holder 4x1Gkgm
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CONTROL VALVE

154F 197
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MAINTENANCE STANDARD i : POWER TRAIN

Unit: mm
No, Check item Criteria Remedy
" - i Standard Toleranca Standard Clearance
size Shaf Hol clearance limit
1 | Crearance between modulating ant e
1§ d valve bod
o i 36 —0.035 | +0.013 | 0.035~ | ¢0cq
—0.045 0 0.058 .
2 Clearance batween relief valve 25 —0.035 +0.013 0,035~ 0.064
and modulating valve —0.045 0 0.058 .
Clearance between relief vaive -0.0 +0.018 0.020 ~
2 and piston 1% | —uoi ‘ 0 | 0.048 I 0.054
Clearance between quick retum —0.035 +0.011 035 -
4 | valve and vaive body 12 | —0.045 [ 0 0.062 .
5 Clearance batween reducing valve 28 —0.035 +0.013 0.035 ~ 0.064
and valve body —0.045 0 0.058 .
Clearance between reducing -0.02 +0.,018 0.020 ~
6 valve and piston 15 ’ —0.03 ] 0 0.048 0,054
9 | Clearance between directional 28 —0.035 +0.013 0.035 ~ 0.064 )
velve and valve body —0.045 Q 0.058 :
Clearance between safety valve —0.035 +0.013 0.035 ~ |
8 and valve body = ‘ —0.045 I 0 ‘ 0.058 0068
Clearance between safety valve =0.02 +0.018 0.020 ~ Hapl
9 | and piston < l —0.03 I 0 l 0.048 ] Qi pEERe
Clearance between speed valve —0.035 +0.013 0.035 ~
10 | and vaive body . 28 | —0.045 ‘ 0 I 0.058 ‘ 9.064 3
11 | Clearance between lubrication 28 =0.035 +0,013 0.035 ~ 01
valve and valve body =0.045 0 0.058
Standard size Repair limis
12 | Modulating valve spring . Fru length |Installation|Installation Free Installation
.0. length load length load
53x379 35.0 | 8.65 kg 51.2 T7.79 kg
13 | Relief valve spring (Large) 38.5x22.9 i 26.5 l 1.7 I:c | 37.3 I 19.5 kg
14 | Relief valve spring (Small) 438x22.5 ‘ 321 | 3kg I 4258 | 363 kg
15 | Reducing valve spring 52x18.2 l 392 | 21.9 kg l 50.7 \ 19.7 kg
16 | Safety valve spring 79x17.2 | 47 1 141 kg I 75.8 | 1.34 kg
17 | Lubrication valve spring B7x18 I 61 t 7.6 kg | 84.1 |
Engine slow 18 ~24 kgfcm 1
18 | Clutch pressure Engine full 23 ~ 27 kalc m? Qil temperature 70 ~B80°C | Adjust
. 272 .
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BEVEL GEAR SHAFT AND STEERING CLUTCH

(1) BEVEL GEAR SHAFT

ra
—_—

i"""l
L
=i

154F 198
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POWER TRAIN

Unit: mm
No. Check item Criteria Remedy
1 E‘:ffl:::lm of bevel gear back Repair limit: 0.1 (Measure after mounting on bevel gear shaft)
Repair or
Standard clearance Clearance limit replace as
2 Backlash batween bevel gear ¥
pAd prion 0.25 ~0.33 0.75
Predoad of bevel gear shaft Standard rotating torque: 2 ~3 kg.m Adiust
3 taper roller bearing {Measure at tip of bevel gear pinion at bevel pinion engaging condition) |
Tol '
Standard i Standard Clearance
size = | claarance limit
4 | Fitting of bevel gear reamer bolt Shaft Hole
0 | +0.027. .
18 —0.015 o 0 ~0.042 a1
Standard size Repair limit Replace
5 Eontact surface of bearing :
cage seal ring 145 1453
Width of seal ring 4.5 4.0
6
width of seal ring groowve 4.5 5.0
Force-fitting forca of bevel o
7 gear shaft hub » 20740 tan
Dimension after force-fitting +
B | of beval gear shaft hub 520.5
Tightening torque of bevel + .
? gear shaft nut 70%5 kg.m Adjust
Face ruu-out of bevel gear i
i0 ahatt hub Rapair limit: 0.08
Radian run-out of bevel geer A ——
11 shaft hub Repair limit: 0.08
'
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POWER TRAIN g

(2) STEERING CLUTCH

I

154F 199
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*% POWER TRAIN

Unit: mm
No. Check item Criteria"~. ' Remedy
Standard size Repair limit
Thickness of drive plate Replace
29 2.0
: Tolerance Repair limit
. Repair or
Strain of drive plate
Within 0.2 0.3 EEpiaca
Standard size Repair limit
Thickneass of driven plate Replace
4.7 3.7
2
Tolerance Repair limit
e Repair or
Strain of driven plate
Within 0.2 03 feplace
Standard size Repair limit
Total assembly thickness of
| drive plate and driven plate 503 45
Standard clearance Repair limit
4 Backlash betwesn drive plate
and clutch drum (inner drum) 0.3 ~04 1.0
Backlash between driven
5 | plate and brake drum (outer 03 ~0.4 c0
drum) A
Contact surface inside dia, Standard size Repair limit
8 | of clutch drum linner drum) T
seal ring 2 245 2453 Replace
Width of piston seal ring 49
7
Width of seal ring groove 5
Standard size Repair limit
Frea length (Installation|Installation Free Installation
8 | Clutch spring x 0.0. length load length load
(Largel
145.15x58 106.1 242 kg 141.0 2291
(Smali)
137.83x39 106.1 138 kg 146.5 1320
Standard size Repair limit
g Outside dia, of brake drum
(outer drum)
425 420
Tolerance Repair limit Rapair or
10 Face runoutl of brake drum nnll;:;a
d
(outar drum Within 0.2 i
Exventricity of brake doum bt 3
11 (outer druntl Within 0.2 0.
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(3) STEERING BRAKE

4 3
(o}
O
1
T
2 e |
.-_.‘_-_‘_‘
154F 200
Unit: mm
No Check item Criteria Remedy
Standard size Repair limit
{ 1| Assembly thickness of brake
lining and brake band 14 a5
2 Thickness of brake lining 9.5
Standard site Rapair limit Replace
Frteéength Installation | Installation Ftuh In!‘slialion
3| Brake bend feturn spring x 0.0. length load lengtl oad
- 78.3x23.2 97 20 kg a2 16 kg
4 Brake band lift spring 424x18.3 | 474 | 4.54 kg! 43.3 1 36 kg
Brake pedal travel 120 £ 10 Difference between right and left travel is within 10 mm.
L] Adjust
Operating force of brake pedal 15 kg (Engine idling)

N
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MAINTENANCE STANDARDE POWER TRAIN

(4) STEERING CONTROL VALVE
b 1

. 154F 201
3 Unit: mm
Na., Check item Criteria Remedy
Standard Tolerance Standard Clearance
size clearance limit
1 | Clearance berween spoal Shaft Hole
and valve B —0.020 +0.013 0.020 ~ oo
—0.041 0 0.054 ¥
o | Ciearance between reliet vaive -8 —0014 | +0.013 |0.014~ 0.08 Repair or
and valve -0023 | o 0.036 - replaca
3 Clearance between relief valve 15 -0.020 +H.018 0.020 ~ 0.08
and piston d = =0.030 s} 0.048 2
4 Clearance between free piston a1 —=0.020 +0.016 0.020 ~ 0.1
and body —0.041 0 0.057 .
5 Clearance between shaft and 25 —0.020 +0.033 0.020 ~ 0.12 Replace
bushing —0.041 ¢] 0.074 i bushing
Standard size Repair limit
. Free length| Installation[Installation| Free Installation
6 | Walve spring x 0. D. length | length load
Replace
104.5x26.3 80 .| 10kg 99 9 kg
7 Relief valve spring 45x19.5 | 40 l 22,1 kg [ 45.7 | 11 kg
|
o 9 ~ 13 kg/em? (Engine siow) :
B | Main relisf pressure 12 ~17 W&m’ (Engine full) Adjust
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POWER TRAIN

SEEEEEE S MAINTENANCE STANDARD

:_ISTEEH!NG BRAKE VALVE AND BOOSTER

1547202 1547204
194F 203
Unit: mm
Mo Cneck item Criteria Remedy
!
|
! Standard Il Teiesance : Standard | Clearance
size clearance lirmit
1| Clearance between free pision ] | Snatt Hole |
and body [ T
A | —p.016 | +0.017 0.016 ~ 1 b1
| —0.026 0 0.043 '
g Clearance between valve seat | | —0.085 | +0.021 0.065 ~ 015
and plunger ! | —0.098 ] a 0.119 4
|.' 3 Clearance between nut and i 14 ‘ —0.016 +0.027 | 0016~ - 01
plunger —0.034 4] 0.061 o
" 4| crearance berween booster | - l —0.030 | +0.030 ‘ 0030~ | o,
housing and pistan —0.049 6] 0079 | * Replace
5 Clearance between booster | 25 —0.005 +0.064 0.048 ~ 0.1
vaive and vaive seat | —0.010 | +0.043 0.074 *
£ Standard size Repair limit
Free length | Installation installation Free Installation
B| Relief valve spring x0.D. i length load length lcad
T
76.4x19.6 ‘ 63 B kg
7| Booster,valve return spring [ BOx4E6.5 ‘ 58 I 10 kg l B85.9 ‘ 9 kg
F] 3
o : 15 ~ 20 kgfem_ (Engine siow) Difference, between right and
Bi ‘Brake relistpreciyes 15 ~ 20 kgjem® (Engine full) left: with'n 2 kglem
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i POWER TRAIN

Unit: mm
No. Check item vt Criteria Remedy
Standard Tolsrarice Standard | Ciearance
Clearance between sprocket size Shaft ok clearance it
1| shattand diagonal brace Y Rapticy
bushing —0,036 | +0.035 | 0.036~ sl
20 =0.0M1 0 0.106 0.5
g | Clesrance between support 110 —0.036 | +0.199 0.120 ~ 05
shaft collar and bushing —0.071 +0.084 0.270 N
Standard cl limi
¢ Backlaah batieain Na 1 tandard clearance Clearance limit B
pinion and No. 1 gear
0.400- 0.623 1.5 Replace
Backlash between No. 2
4 pinion and No, 2 gear 0.475-0.847 15
Force-fitting force final drive -
5 flange and Mo, 1 pinion 30 ~ 40 tpim
& Dimension after force-fitting 2~3.5
final drive flange
7 Radial run-out of final drive 0.6 (Dial gauge reading)
case
Clearance between final drive " . v
8 pinion shaft and side clearance B2 158 lﬂ'fl gauge reading)
§ :u:a run-out of final drive 0.08
ange
Radial run-out of finsl drive
i flange 0.08
n Tightening torque of'ﬁrul drive 70 + 5 kg.m
flange mounting nut
No. 1 gear force-fitting =
E torce 5~ 16 ton
13 Tightening torque of No. 2 70 £ 5 kg.m Adjust
gear mounting nut
Forca-fitting force of s
14 sprocket 50 ~ 60 ton
Dimension between end surfaces
15 | of sprockat hub and sprocket 39 ~41
boss
18 Force-fitting force of sprocket 12 ~ 45 ton
shaft
Dimension between end surface
17 | of sprocket shaft and steering 1:52222% 3332
case .
18 | Sprocket shaft bending Repair limit: Less than 1.0

Tightening torgque of nut at

*
1 sprocket shaft end 105 = 15 kg.m
20 Ejthtﬂninq torque of lpro-.cket P P
n Tightening torgue of sprocket 1054 10 kgm

tooth nut
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MAINTENANCE STANDARD

Check item

Criteria

Clearance of floating
seal guide

43: 10

Dimension from sprocket hub
end 1o sprocket boss end

228:12

Wear on sprocket tooth
top surface k

Standard size Tolerance

Clearance limit

Wear on sprockat tooth
bottom surface

Wear on sprocket tooth
top surface width

Standsrd size

Claarance limit

Wear on sprocket tooth
bottom surface width
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INDERCARRIAGE ¥

STRUCTURE AND F UNCTION

IRACK GROUP TY 220

154F 206

1. Idler » 5. Track roller (Double)
2. Carrler roller 6. Track roller guard

3, Sprocket cover r 7. Diagonal bracs

4,

Track roller (Single)
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STRUCTURE AND FUNCTION #&

TRACK GROUP TS 220

\ = ) @i@fuﬂg' *

THF200

Idter 5. Track roller [Doublel

1.
2. Carrier roller 6. Track roller guard
3. Sprockat cover 7. Diagonal brace
4, Track roller (Single)
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UNDERCARRIAGE

s STRUCTURE AND FUNCTION
RECOIL SPRING
1 7 3 475 5 1 8 g 10 0
A: / / / \_/_, /
OI;F
|I
|
r/’ﬂ‘\\\
) O 1O
\ ,;
: A

Z \r\sr"\r\; 1=

\ meg:
13
16
154F208
1. Yoke 9. Rear pilot
2. Rod 10. Nut
3. Cylinder 11. Cover
4, Piston . 12. Bushing
5. Cover 13. Oil sesl
6. Front pilot . 14, Wear ring
7. Recoil spring (Large) - 15. Packing
8. Recoil spring (Small) 16. Lubricator
17. Plug
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IDLER

g g AN

{ UNDERCARRIAGE
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STRUCTURE AND FUNCTION

TRACK ROLLER

184F210

t. Track roller

2,
3
4,
5.

Bushing
Collar
Floating sesl

Shaft
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STRUCTURE AND FUNCTION &

UNDERCARRIAGE

CARRIER ROLLER

]
8 1
154F211
1. Support 5. ¢
2. , Shaft 6. Nut
3.  Floating seal 7. Seal
4,  Carrier roller 8. Collar




https://truckmanual shub.com/

% STRUCTURE AND FUNCTION

UNDERCARRIAGE 5%

TRACK (SHOE) TY 220

)
| O O 0] O
A ?ﬂ"?‘\ 3 A — !
(@)
{ © ® _

-\_“‘
m-"""—‘

T 154F212
1. Regular dust seal 6. Master bushing
2. Regular pin 7. Regular bushina
3, Mister dust seal B. Single shoe
4, Master pin 9. Shoe bolt
6. Link 10. Shoa nut
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STRUCTURE AND FUNCTION B¢

- TRACK (SHOE) TS220

g 10

\_J

154F213

1. Regular dust sesl 6. Mastar bushing

2. Regular pin 7. Regular bushing
3. Master dust seal " X B. Swamp shoa

4, Master pin 9. Shoae boit

6. Link 10. Shoe nut
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% STRUCTURE AND FUNCTION

1. Equalizer bar
2. Pin

3. Bushing

4. Bushing

164F214
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- SUSPENSION Ts 220

S 1 |

'.";
|

154F216

N
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DISASSEMBLY AND ASSEMBLY

INDERCARRIAGE

DISASSEMBLY AND ASSEMBLY
ISMOUNTING TRACK FRAME ASSEMBLY

1 H
Tockonor L[ gt
7
Track frame
Bulldozer 4 o
Diagonal =
k] brace cap
'I;_amporaril.‘,r
:rlar:: mﬂnma \ 5 [
Sprocket
cover —1] =
154F085
| Track shoe assembly
See Section SEPARATION OF TRACK FOR dis-
mounting procedure,

| Raising machine body
Raise machine body and place blocks .1 (height:
spprox. 500 mm) under both sides of steering case,
and block 2 (height: approx, B50 mm) under center
of radiator guard.

. Track frame assembly
Temporarily sling track frame assembly (1).
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DISASSEMBLY AND ASSEMBLY { UNDERCARRIAGE

4, Diagonal brace cap .
Remove diagonal brace cap (2). e
+ Before removing cap, make match marks on cap and
diagonal brace.

5, Sprockst cover
Remowve sprocket cover (3).

6. Cap )
Remove cap (4).

7. Track frama assembly
Sling the track frame assembly (1) and disconnect it
from the diagonal brace and sprocket shaft.
w Keep rear part of track frame assembly slightly
lower when removing.

@ Track frame assembly: 2,300 kg (TY 220)
2,560 kg (TS 220)
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#5997 DISASSEMBLY AND ASSEMBLY

NTING TRACK FRAME ASSEMBLY

1 3
Cap Eprnckul ) 5
& Lowering
machine
1 4 body
Track frame Diagonal
ass'y brace cap
[}
Track shoe
ass'y
154F06S

Track frame assembly
Siing track frame assembly (1) and position it on diag-
onal frame and sprocket shaft.

1 Cep
~ Install cap (4).

Cap: 94 % 10 kgm

3 Sprocket cover
Install sprocket cover (3).
* Mounting bolt: Thread tightener

631 Bolt: (16 mm) 25% 5 kg.m
(14 mm) 112 kgm
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DISASSEMBLY AND ASSEMBLY

4. Diagonal brace cap
Align match marks on the cap and diagonal brace,—. '
~ and install cap (2},

& %=1 Cap: 84 % 10 kg.m

5. Lowering machine body
Raise machine body and remove blocks 1 (height:
approx, 500 mm) from under both sides of steering
case, and block 2 (height: approx. B50 mm) from
under center of radiator guard. Lower machine body.

6. Track assembly
See Section CONNECTION OF TRACK for mount-
ing procedure.
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DISASSEMBLY AND ASSEMBLY

DISMOUNTING RECOIL SPRING ASSEMBLY

P
rofler ass'y 4
Support
2 3 B
Yoke rod, Cylinder
Track frame cushion &vpzston P
COVErs 3 Bss'y ass'y
Bulldozar 3
Fixing Recoil
idler ass’y soring ass'y
1 i
Sprocket * Cover
cover * Nut
154FDER

1, Carrier roller assembly

See Section DISMOUNTING CARRIER ROLLER
for dismounting protedure,

L Track frame covers
Ramave covers (1) and (2},

3. Fixing idler assembly
Loosen mounting bolts (4) of inner and outer guide
plates (3). Take out adjustment shims (5) and retight-
en mounting bolt to fix idler assembly.
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DISASSEMBLY AND ASSEMBLY

UNDERCARRIAGE

4, Support
1) Jack up equalizer bar to raise it from support (6).

2} Hoist suppaort to remove.
Support: 75 kg

5. Yoke rod, cushion assembly
1) Remove mounting bolts (8) and (9) from yoke rod
and cushijon assembly (7).

2) Disconnect yoke rod pilot by pushing in cylinder.
Lift out yoke rod and cushion assembly (7) as one
unit,

6. Cylinder and piston assembly
Pull out cylinder (10) slightly. Attaen lifting tool and
remove cylinder and piston (11) as'an assembly.

.2'98.
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UNDERCARRIAGE

DISASSEMBLY AND ASSEMBLY

| 7. Sprocket cover e
Remave cover (12).

t

|
|
|
|
!
5& Cover, nut

'E 1) Remove cover (14).

2) Remover lock plate (15) and tighten nut (16).
* Before tightening the nut, check the nut's
mounting position, so that it can be returned

ta tha eama nneitinn whan mannting

\'I: L T tail t tighien the nut at thas st
)
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UNDERCARRIAGE? # DISASSEMBLY AND ASSEMBLY

MOUNTING RECOIL SPRING ASSEMBLY

? 3
* Nut || Sprocket
* Cover covers
!
Adjusting
"idler
i 4 5
| [t B L[] -
Track spring sssy asl;";'. e Bsg'y . ]
frame Track frame
] covers
Support g
Carrier
roller sat'y
154F D67

1. Recoil spring assembly
1) Hoist recoil spring assembly (19) at its center, set
it on track frame and insert it into case,
* Assembly must be guided in from sprocket side
for final 10 mm, :

2) Fit gasket on mounting face and mount cover
{17). Tighten mounting bolts (18) in turn,

.300.
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DISASSEMBLY AND ASSEMBLY

2, Nut, cover - s
1} Confirm assembly position of nut (16), then
secure in place with lock plate (15).
* Tighten nut until it reaches position it was in at
time of disassembly.

2) Fit gasket and mount cover (14).

3. Sprocket covers
Install sprocket covers (12) and (13).
* Coat mounting bolts with thread tightener

4, Cylinder and piston assembly
Hoist cylinder (10) and piston (11) as one unit.
* Take care not to damage the seal ring,

5. Yoke rod and cushion assembly
1) Hoist yoke rod and cushion assembly (7) as one
unit and align yoke rod pilot and pilot bore,

UNDERCARRIAGE
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https://truckmanual shub.com/

2) Fasten yoke rod and cushion assembly (7) with
mounting bolts (8) and (9).

6. Support
1) Hoist support {6) and install.

2) Release jack position of equalizer bar,

7. Adjusting idler assembly
‘Loosen mounting bolts {4) of innerand outer guide
plates (3), insert shims (5), and retighten bolts.
* Thickness of shims between guide plates and track
frame: 0.5t0 1.0 mm

8. Track frame covers
Mount track frame covers (1) and (2).



DISASSEMBLY AND ASSEMBLY

9. Mounting carrier roller assembly .
See Section MOUNTING CARRIER ROLLER
ASSEMBLY for mounting procedure,

% UNDERCARRIAGE
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DISASSEMBLY OF RECOIL SPRING ASSEMBLY

[

1 1 1 i 5 ]
’ otting ass'y Recoil spr- Rear Recoil
Ref.ml - — tr:eum 1 ing ass’y ——s flange — springs Collar — Rod
spring
Bss'y
154F 068
Special tools required
Part Name A
Compressor 1
Cylinder (70 ton) 1
Pump 1

1. Setting assembly in compressor
1) Set recoil spring assembly in compressor A.
* Set with nut on opposite side from cylinder.

2) Apply hydraulic pressure to compress spring, and
remove nut (1) from end of rod,

Recoil spring assembly: 165 kg

« 304 -




1 Recoil spring assembly g ¥

Release hydraulic pressure, and relieve spring tension.

Remove recoil spring assembly (2) from compressor.

3, Rear flange

4,

Remove rear flange (3),

Recoil springs
Remove recoil springs.

Collar
Remove collar (6), flange (8) and guide {9).

Rod
Remove rod (7).

UNDERCARRIAGE

154PB34
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UNDERCARRIAGE

DISASSEMBLY AND ASSEMBLY

ASSEMBLY OF RECOIL SPRING ASSEMBLY

1 2 1 4 5 1
. Rear Setting
Recoil | — Rod | ] Coll Racoil 1tin Recoil
spring ol spring * flangs compressor | | sering s’y
Fear pilot
Special tools required
Part Name A
Compresior 1
Cylinder (70 ton) 1
Pump’ 1
1. Rod

Insert rod (7) into flange (8).

2. Collar
Fit collar (6) over rod.

3. Recoil springs
Install recoil springs.

4, Rear flange

Attach rear flange (3) to-make recoil spring assembly
(2).
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DISASSEMBLY AND ASSEMBLY

. Setting assembly in compressor i

1} Set recoil spring assembly into compressor and
attach cylinder pump. .

* Set with nut on opposite side from cylinder A.

2) Apply hydraulic pressure to cylinder and attach
nut (1),

* |Install recoil spring assembly so that distance
between front and rear flanges is 668 mm (665
+ 3 mm),
Use nut to reduce length to 665 mm .,

6. Recoil spring assembly
Slowly release hydraulic pressure in cylinder, then
remove recoil spring assembly (2) from compressor
A,

[t L e
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UNDERCARRIAGE % DISASSEMBLY AND ASSEMBLY

DISMOUNTING IDLER ASSEMBLY

1. See Section  WORK EQUIPMENT DISASSEMBLY-_.
AND ASSEMBLY for dismounting procedure.

2, See Section- TRACK for separation procedure.

3. Remove cover (1) from front of track frame.

4, Remove yoke mounting bolts (2} and disconnect yoke
(3).

6 5= Bolt: 55 6,5 kgm

" 6. Loosen mounting bolts of guide plate (4).

6. Loosen spring seat keep bolts (5).
&%= Bolt: 55+ 6.5 kgm

7. Hoist idler assembly (6) with a wire inserted through
its lifting hole, and sliding it along top of track frame,
pull it forwards to remove.

* Spring seat (7), spring (8) and seat (9) are installed
between support and track frame,

@ . Idler assembly: 380 kg

= 308 »
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DISASSEMBLY AND ASSEMBLY

UNDERCARRIAGE

MOUNTING IDLER ASSEMBLY

1. Slinging idler assembly with a wire inserted th;'augh
its lifting hole, install spring seat (7), spring (8), and
seat (0). Slide idler assembly (6) along top of track
frame to its cofrect position,

2, Install mounting bolt (4} and connect yoke (3).

3. Spring seat keep bolts (5) of sp;ring seat,

4, Install mounting bolts of guide plate (4),
% Use shims (10} to adjust clearance between guide
plate and track frame so that it o5 0.5 to 1.0 mm.

5. See Section TRACK for. connecting procedures.

8. See Section WORK EQUIPMENT DISASSEMBLY
AND ASSEMBLY for mounting procedure.

7. Mount track frame front cover (1).
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UNDERCARRIAGE DISASSEMBLY AND ASSEMBLY

DISMOUNTING TRACK ROLLER ASSEMBLY

1. Open inspection cover (1) and loosen plug (2) to re-, «
lieve track tension,

& Do not loosen plug {2) more than one turn. Do
not loosen any part except plug (2),

* |f loosening plug does not relieve tension, move ma-
" chine backwards and forwards,

2. Remove retainers (3), guard tension bolts (4), and
guard mounting bolts (5. Then detach inner track
roller quard (6) and outer track roller guard, .

Track roller guard: 47 kg

3. Remove mounting bolts (8) from the track roller
assemblies to be dismounted.

4, » Raise the machine by backing it onto an approximate-
ly 300 mm high block 1 . This-will leave the track
roller assemblies resting on the links.

& Be sure to lock brake after raising rear of ma-
chine. .

5. Remove track roller assemblies (9).
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MOUNTING TRACK ROLLER AS

1.
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With lubrication plug facing out, set track roller as-
semblies on track finks,

Drive machine slowly forward and off blocks. When
machine reaches position where mounting bolts have
effect, tighten bolts loosely.

Drive machine forward until it is on the ground and
tighten mounting bolts (8) securely to hold track roller
assambly (9).

* Coat bolts with thread tightener

& %F] Track roller: B0 4.5 kg.m

Install inner track roller guard (6) and outer track

roller guard,

* |nsert guard tension bolts (4) from inside machine
and tighten with nuts on outside.

Install retainers (3).
* Coat mounting bolts with thread tightener

Open inspection cover (1} and pump grease through

grease fitting of lubricator (7) to adjust track tension.

* Place a strightedge on idler and front carrier roller,
Adjust tension so that there is a clearance of 30 to
40 mm between tip of grouser and middle of
straightedge.

* When adjusting track tension, if it is difficult to
pump in grease, move machine backwards and
forwards.

* Before pumping in grease, make sure plug (2) is
tightened.

UNDERCARRIAGE

SEMBLY

_
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UNDERCARRIAGE DISASSEMBLY AND ASSEMBLY

DISMOUNTING CARRIER ROLLER ASSEMBLY

1. Open inspection cover (1) and loosen plug (2) to re-_."
lieve track tension,

& Do not loosen plug (2) more than one turn.
Do not loosen any part except plug (2).

* |f loosening plug (2) does not relieve tension, move
smachine backwards and forwards.

2. Jack up track until there is a gap between track link
and carrier roller assembly {4).

3. Sling carrier roller assembly and loosen support mount-
ing bolts (3). Turn roller to front and remove.

MOUNTING CARRIER ROLLER
ASSEMBLY

1. Jack up track so there is a gap between carrier roller
and track link,

2, Sling carrier roller assembly and loosely tighten sup-
port mounting bolts (3). Turn carrier roller assembly
and position it. Tighten mounting bolts,

* Coat mounting bolts with thread tightener (LT-2).

3. Open-inspection- cover (1) and pump, grease through
grease fitting of lubricator {7) to adjust track tension.
* Place straightedge on idler and front carrier roller,

Adjust tension so that thére is a clearance of 30 to
40 mm between tip of grouser and middle of
straightedge. After adjustment, close inspection
cover,

* When adjusting track tension, if it is difficult to
pump in grease, move machine backwards and
forwards,

* Before pumping in grease, make sure plug (2) is
tightened,
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UNDERCARRIAGE &5

DISASSEMBLY AND ASSEMBLY

SEPARATION OF TRACK

Special tools required

Part Name A
Remover & Installer 1
Pump 1
Cylinder (100 ton) 1

1. See Section WORK EQUIPMENT DISASSEMBLY;
AND ASSEMBLY for dismounting procedure,

2. Open inspection cover (1) and loosen plug (2) to re-
lieve track (3) tension,

& Do not loosen plug (2) more than one turn.
Do not loosen any part except plug (2).

* If loosening plug does not relieve tension, move
machine backwards and forwards.

3. Start engine and position master pin between carrier
rollers. Use special tool (A] to remove master pin.
#* Sling tool with crane.

4. With temporary pin inserted, move machine forward.
Insert block 1 (height: approx. 14 mm) and re-
move temporary pin (4],

6, Insert bar 2 in last link of track and support with
crane, :

& Observe agreed signals when working with
©ne or more persons,
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DISASSEMBLY AND ASSEMBLY 2%

UNDERCARRIAGE

CONNECTION OF TRACK

1. lInsert bar 2 into last link of track. Move machine._.
slowly forward until track winds round sprocket.
Hoist bar with crane and move machine slowly forward
until track is fully installed along track frame.

ﬁS Observe agreed signals when working with one
. ©OF more persons.

2. Insert dust seals (6) on inside of link assembly (5).
Align holes of two links so that the links overlap and
insert temporary pin (4).

3. Back up machine until temporary pin is positioned
between carrier rollers. Using special tool A, force-
~ fit master pin,
* Hoist tool with crane. )
* Fit master pin so that ends protrude equal distance
from both sides of links.

4, Open inspection cover (1) and tighten plug (2). Pump
greasa through lubricator (7) to adjult track tension.

* Place straightedge on idler and front carrier roller.
Adjust tension so that there is.a clearance of 30 to

40 mm between grouser and middle of straightedge.

B. Close and lock inspection cover (1).

6. See WORK EQUIPMENT DISASSEMBLY
AND ASSEMBLY for mounting procedure,
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“MAINTENANCE STANDARD

MAINTENANCE STANDARD
UNDERCARRIAGE : '

(1) TRACK FRAME TY 220

TR e ST
TSP,

5 ‘ 154F 216
| ¥ Unit: mm
; Noj Check itam Criteria Remedy
ltem Repair limit
Bl ekt detonmation Bent 7 (atalength of 100)
Torsion 3 (st alength of 300)
Opening at idier -] Y
Repair or
Standard size Repair limit réplace
2 Center distance between right
and left track frama 2000 Front and real difference:
within 15
Standard et Standard | Cl
Clearance between sprocket pebi l“':_ : i 'I'I'::c'
3 | shaft and diagonal brace Shaft Hole cleara P
e 036 | +0.03 6
=0 L0356 0.036 ~
80 —0071 | o 0.106 | 05
Tightening torque of track
41 rolier guard mounting belt 7618.5kym
Adjust

5 Tightening torque of spacer

bolt mounting nut B82.5% 72.5 kgm
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MAINTENANCE STANDARD ¥

s

(1) TRACK FRAME'TS 220

N A WAO

o |. - = ;
"O t\@‘%—db

=/

4
154F 217
Unit: mm
No Check item Criteria Remedy
Itemn | Repair limit
1 | Deformation of track frame Bent 7 (at langth of 100)
Torsion 3 (atlength of 300}
Opening at idler 5 Repair or
replace
Standard size Repair limit
- Centar distance between
right and left track frames 2250 Front and real differenca:
within 15
Standard Tolsra Standard cl earance
Clearance batween sprocket N8 Shaft Hole Clmecanch limit
3 | shaft and diagonal brace HReplace
bushing a0 —0.036 +0.035 0.036 ~ 05
. =0.071 [4] 0.106
Tightening torqua of track
4 roller guard mounting bolt 76 £B.5 kg.m
Adjust
Tightaning torque of spacer
5 | bolt mounting nut B2.5 £ 22.5kg.m
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2| RECOIL SPRING : -

% MAINTENANCE STANDARD -

) L e—
154F218
Unit: mm
q Check item Criteria Remedy
Standard size Repair limit
Free length] Install | Install Free FAETI:
1| Recail spring x 0.0 length lo length | Fiepair limit
largt] | 865 17,130 kg 15,400 kg
i 435 3,250 kg 2,900 kg
J0x128
FReplace
Standard Tolerance Standard Clearance
Clearance between ad]ust size Shatt Hole clearance limit
sylinder and bushing
—0.036 | +0.136 0.101 ~
10| 5090 | +0.065 0226 I
3 Force fitting force of idler 15 1on
yoke
4 Clearance between rear pilat-lnd 10 Adjust
nut 4
i
5| Lubricator tightening torque
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UNDERCARRIAGE ¥

3 MAINTENANCE STANDARD

(3) IDLER

12
1
10
8 |
|
|
|
1 S b ¥
154F274
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Unit; mm
Check item Criteria * Remady
Standard size | Repair limit
1| Quter dia. of protrusion
774 I 760
2| Outer dia, of tread 730 | 715
. Build-up
3| Width of protrusion 105 | 89 e
replace
4| Width of tread 49.5 I 51.5
5| Total width 204 | 194
§| Shaft flange width 20 ! 19.5
I
Standard Tinranch Standard Clearance
size clearance Limit
7| Ciearance berween shaft and Shaty Hola
bushing —0.210 | +0.130 | 0.270~ .
70 —-0.260 | +0.060 0.390 1.5
Suandand Tolerance Standard | Allowable | FePlace
e interferance| interference
B Interference of outer bushing Shaft Hole
and idlar
+0.094 | +0.07 -0.03 ~
i +0.040 | —0.08 0.144 =038
Standard clearanca Clearance limit
9| Play at axial direction of shaft
0.27~0.39 1.5
10 Clesrance batwesn guide 20 Build-up
plate snd support 5 welding or
replace
Clesrance between guide plate -~ Shim adjust
l and side plate 0.5 10 | 3 or plate
replacemant
1 E:f:‘"‘:;;:‘: torgue st af 216 kg.m Adjust
13| Quantity of filling oil 280~320cc SAE 140/GL —4 (GO 140) Filling oil

: UNDERCARRIAGE
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UNDERCARRIAGE i MAINTENANCE STANDARD

(4) TRACK ROLLER

g

‘.
aql Rl O — i
: B | D Y — i o -
i /
IR :
1| s Ly | 5 |8
i
15 11 1

154F218




https://truckmanual shub.com/

UNDERCARRIAGE

Unit: mm
Check item Criteria Remady
Standard size | Repair limit
Flange (outside) outer dia.
257 | 247
1 | Flanga (inside) outer dia. 249 l 239
1| Tread cutside dia. 22 | 198
4 | Towl width : 251.2 1 -
F Build-up
5 | Tread width (single flange) 55.6 | 66.6 welding or
replace
'§ | Tread width (double flange} 516 | 68.6
7| Flange width (single flange} 21 ‘ 6
Flange width
B | (doubte flange, outside) 2 i 5
: Flange width
¥ | {double flange, inside) 21 1 6
10| Shatt flange width 20 ‘ 18.5
Standard Tolsaance Standard Clearance
" Clearance between shaft and 4 Shaft Hole Eleararna fimit
bishing
-=0.210 +0.130
70 0260 Bt 10.3 1.-“0.39 1.0 p—
Standard Yoweence Standard Allowable
Interference between outer size inter- interferance
n bushing and roller Shaft Hole farance
+0.094 +0.027 0.013 ~
1% | 40040 | —0027 0.121 ~0as
Standard clearance Clearance limit
i Play at axial direction of
shaft N
0.40 ~0.80 1.5
Tightening torque of track oy
¥ 1 roller mounting bolt 78 8.5 kg.m
Adjust
Tighteming torque of filling
18] o Bl 21 5 kg.m
16 | Quantity of filling oil 2B0~320cc SAE140/GL—4 Filling il
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(5) CARRIER ROLLER

MAINTENANCE STANDARD

- v ;
Enip B Ty
1 : !
x ]
o ':
B 1 S I I N S - 2|
5551 : - o >
1'1‘& Ars i ba g 7 i
s 5
—
154F220
Unit: mm
No | Check item Criteria Remedy
Stenderdsize | Repair limit
1 | Fisnge cutside dis, .
217 | 207
2 | Tread outside dia. 185 | 186
Build-up
welding or
2 | Flange width 19 1 10 ropisce
4 | Tread width &7 I 66
¢ | Piay et axiai direction of Standard clearance | Clearance limit Nut scjist
shaft or bearing
0.10~0.13 0.2 raplace
Tightening torque of support
B mounting bolt 666 kg.m
Adjust
7 Tid'_ltlninu torque filling ofl plug 216 kg.m
B | Quantity of filling ol 470 ~530cc SAE 140/GL—4 Filling oil
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UNDERCARRIAGE &35 PESER MAINTENANCE STANDARD

~ (6) TRACK (SHOE) TY 220
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MAINTENANCE STANE-)ARD UNDERCARRIAGE

Unit: mm
No, Check itam Criteria Ramedy
Standard size | Repair limit
f Reverse or
1 | Link pitch — 219.25 (Impact loading) | replace
i 221.25 (Normal loading)
Lul welding,
2 Grouser height - 72 | 25 :_:: g:govr:é:-
3| Link height - 129 I 17 oo 9
2 replace
7 S ) 708 (Impscticading) | Reverse or
4 Bushing outside dia. 743 69.3 (Normal loading) replace
. Standard Tolerance Standard | Clearance
g | Clearance batween regular o Shaft Hole dssrsticy et
pin and bushing
47 +0.185 +0.9156 0,230 ~
= +0.085 +0.415 0.830
6 Clearance batween master 47 —0.200 | +0.630 0,430 ~
pin and bushing —9400 +0.230 1.030
. Standard Tolsrarics 5‘::::{6 Allowable
7 | Imerference betwean bushing el Shaft Hole foronce | interferance
and link Repl
’ +0,344 | +0.074 0.230 ~
n +0304 | © 0.344 0.22
g | Interferance batween regular Shaft 47 +0,185 | +0.062 0.223 ~ 0.203
in and link Hole 46.8| +0,085 0 0.385 g
Interference batwesn mastar | - +0230 | +0062 | 0.138~
91 pin and link 46.8 | o | 8 oo 0.138
Standard clearance ! Clearance limit
10 Clearance batween link joint
surface (ons side) 0~1.1 8
(each side}0 ~2.2
1 Force-fitting force of bushing 123 ~18.3 ton
12 pFic:‘r:l-ﬁtting force of regular 21.4~37.0 ton
Adjust
13 :f:l:l-ﬁltlng force of master 133 ~22.1 ton
14 | Tightening torque of shoe balt 76 £6 kg.m
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UNDERCARRIAGE
|

% MAINTENANCE STANDARD

(6) TRACK (SHOE) TS 220
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Unit: mm
No, Check item Criteria Remady
Standard size 1 Repair limit
1 | Link pitch Reverse or
216.25 i 219.25 replace
2 | Grouser height 123 l 101 it i 29
ing or replace
3 | Link height 129 i 17 s
raplace
4 | Bushing outside dia, 74.3 | 70.8 z:,’::: ad
Standard Toleranca Standard Clearance
size clesrance limit
g | Clearance between regular Shaft Hole
o pin and bushing
a7 +0,185 +0.915 0.230~
+0.085 +.416 0.830
& Clearance between master 47 —0.200 +0.630 0.430 ~
pin and bushing -0,400 +0.230 1.030
Standard Tolicarice Standard | Aliowable
tize interference Replace
2 | Interterence of bushing and Shaft Hols farance
link
+0.344 +0.074 0.230~
" +0308 | 0 - 0.304 072
8 Interference of regulsr pin Shaft 47 +0.185 +.062 0,223 ~ 0.203
snd link Hole 46.8 +0.085 1] 0.385 "
. | Interference of master pin +0,230 +0.062 0.138 ~
8| andlink sl | +0.200 | 0 0.230 t ot
Standard clesrance l Clearance limit
10 Clearance batween link joint
. surfaca lone side] 0~1.1 8
(each side) 0 ~2.2
11| Force-fitting force of bushing 123 ~183 ton
12 :ic:‘muvﬂtﬂm forca of regulaf 21.4 ~37.0 ton
Adjust
to] Emeiitin St 13.3~22.1 1on -
14 aﬁmninﬁ torque of shos 76 £6 kg.m
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 HYDRAULIC CONTROL

7% STRUCTURE AND FUNCTION

STRUCTURE AND FUNCTION
HYDRAULIC PUMP

> Discharge

184F223

Drive gear
Bracket
Bushing
Gear case
Cover
Seal plate
Collar

Backup ring

O T

Driven gear
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STRUCTURE AND FUNCTION S2smmiis

HYDRAULIC TANK

HYDRAULIC CONTROL

-

Brada lift control valve
Brade tilt control valve
Rippar control valve
Hydraulic filter

C ot o

- 328 -
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1B4FIN

From Ipump

To Brade cylinder bottom side (lower)
To ripper cylinder bottom side (lower)
To ripper cylinder heed side (raise)
Tilt cylinder head side (left tilt)

Tilt cylinder bottom side {right tilt)
Brade cylinder head side (reise)

To pump
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STRUCTURE AND FUNCTION

HYDRAULIC CONTROL

HYDRAULIC CONTROL VALVE

(1) BLADE LIFT AND TILT CONTROL VALVE

)

)
=g

d 0 0lo
L=
oog
O =
d a1 i PR
21 20 19 18 1716 15 13
1. Valve body
2. Tilt spocl 13. Retainer
3. Collar
4. Tilt check valve . 15. Collar
" B. Spring 16. Spring
6. Seat 17. Retainer
7. Retainer 18. Seat
8. Spring 19. Spring
9. Collar 20, Lift check valve
10. Retainer 21. Liftspool
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STRUCTURE AND FUNCTION!

HYDRAULIC CONTROL

(2) RIPPER CONTROL VALVE TY 220

10 9

1. Valve body
Spool
Retainer
Spring
Collar
Reminer

Seat

©c @ o o A 0N

Spring

10. Check valve
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HYDRAULIC CONTROL STRUCTURE AND FUNCTION

{3 MAIN RELIEF, SUCTION, SAFETY VALVE

Blade suction valve

Ripper suction valve

T

Main reliaf valve

Ripper safety valve

Qi +oion i S "7 Serins 1415 17 18 19 20 21 17 23

10. Valve body 18. WValve body
11. Poppet 18. Poppet
12, Spring 20, Sest

B Fats suction waive 13. Plugsest 21. Sleeve
14, Adjust screw 22. Spring .

15. Holder. 23. Sleevs

154F227
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HYDRAULIC CONTROL @3 %% STRUCTURE AND FUNCTION

HYDRAULIC CYLINDER

(1) BLADE LIFTCYLINDER Tvy 220

L

oY

1

/ \
12 13141516 1T

154F228
1. Bushing 10." Bushing
2, Gland ) 11. Dust seal
3. Cylinder head 12. Retainer
4, Cylinder 13. Packing
E. Piston rod 14, Weaer ril_'\g
6. Bushing 15, Piston
7. Nut 16, Valve seat
8. Bushing 17. Piston valve
9, Packing
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(1) BLADE LIFT CYLINDER TS 220

© BN A s W oN -
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SN HYDRAULIC CONTROL

. Bushing

Gland

. Cylinder head
. Cylinder

. Piston rod

Bushing
Nut
Bushing

Packing

10.

12,
13,

15,
16,
17,

Bushing

. Dust geal

Retainer

Packing

. Wear ring

Piston
Valve seat

Piston valve

184F229
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HYDRAULIC CONTROL g

STRUCTURE AND FUNCTION

(2) BLA_DE.TILT CYLINDER =t

@?/
]

I
T

rn
|

1615 14013 12 111089 8

1B4F230

1. Cap . 9. Packing
2, Gland 10. Wear ring
3. Cylinder head 11. Piston

4. Cylinder ’ 12. Retainer
5. Piston rod B 13, Bushing
6. Nut 14, Packing
7. Bushing ) 15, Bushing
B. Retainer 16. Dust seal
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(3) RIPPER CYLINDER TY 220

1
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#4%% HYDRAULIC. CONTROL

°

1
2
3
4
5
6.
7
8

7

LT

. Bushing

Gland

. Cylinder head

. Cylinder

Piston rod
Nut

. Retainer

. Packing

10.
1%
12.
13.
14,

N

0

—

154F211

. Wear ring

Piston
Retainer
Bushing
Packing
Bushing

Dust seal
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HYDRAULIZ CONTROL =&

PISTON VALVE

CONSTRUCTION

The piston valve is installed on the piston of the blade
lift cylinder, It is designed to relieve oil pressure from
the hydrawlic pump at the end of the piston rod stroke.
Because the piston moves with considerable velocity, a
surge pressure will be developed in the circuit when the
piston is abruptly stopped at the end of its stroke.
Further, when high pressure oil is sent to the cylinder,
the circuit pressure will rise excessively, causing the
main relief valve of the control valve to open and relief
the circuit pressure,

This surge and relief which takes place continuously at
the end of the piston stroke places undue stress on the
hydraulic circuit. In order to prevent this, the piston
valve is arranged so that it strikes the eylinder bottom
or head just before the piston reaches the end of its
stroke, thus allowing the high pressure oil to flow out
from the periphery of the piston valve,

OPERATION
1. During piston valve operation

i

=P o

i

154F 232

High pressure oil from the hydraulic pump pushes
against the piston (15[ and piston valve (17).

Because the piston valve is pushed in the = direc-
tion, thus sealing the taper part of the piston valve
seat (16}, the pressure in the cylinder will rise, caus-
ing the piston rod (5) to move the = direction.

. 336 -

% STRUCTURE AND FUNCTION

2. During piston valve operation

Contact

ARy’

-+

.r"r ’ -\

154F233

Just before the piston rod (5) reaches the end of
its stroke, the end of the piston valve (17) strikes
the bottom (or head) of the cylinder, causing the
piston valve to stop in that position, so that only
the piston rod continues to move.

As a result, the high pressure oil which was sealed
in the piston valve flows out from the piston valve
seat (16), preventing the pressure in the cylinder
from rising.

In this way, the oil simply passes through the pis-
ton valve to be recirculated, without the genera-
tion of surge pressure in the hydraulic circuit or
relief from the main relief valve of the control
valve,
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STRUCTURE AND FUNCTION

: HYDRAULIC CONTROL

ICK DROP VALVE

UCTURE
Aauick drop valve is composed of the valve body (1), | 3 4 3 2
ing (2}, spool (3), check walve (4) and collar {5). '\
% function of the quick drop valve is to reduce the \

m produced inside the eylinder, resulting in an

A ||| 2 — =‘—.'—__ ¥ !
iease in the blade lowering speed, and reducing the : -""‘—".-'& £

e loss until the digging operation starts. e A ' 7 Q
e blade lowering speed is decided by pump discharge [ ‘ / k

wume, thus greater lowering speed can be obtained ] d
by installation” of the quick drop valve. //_ ]
|

—

g

P~

o,

1. Valve body 4. Check valve \
1, Spring 5. Collar I .

1 Spool

OPERATION

1. When starting blade lowering:
When putting the work equipment contral lever
in the “L" position, oil from the control valve —
flows into the cylinder bottom side through port
Aand pushes the piston.
At the same time, oil in the cylinder head side is
pushed out by the piston, enters the valve port
Band flows into the tank.

L When blade is lowering: 5 § 31 2
0il pushed out from the head side flows into port
C through port B.

At this time there is a pressure difference produced
between the before and after sides of the orifice
because of a throttle in the oil passage. When this
pressure difference is larger than the force of the
spring (2), the spring is shortened and the spool
{3) and the valve (4) are moved to the right.

Part of the oil which flows into the tank from the
cylinder head sjde, flows into the passage connected
to the cylinder bottom side. As a result this oil
flows into the cylinder bottom side together with
oil flowing from the control valve.

As seen from the above explanation the blade lower-
ing speed is increased, with installation of the quick
drop valve, because oil flows into the cylinder side,
resulting in reducing the vacuum produced inside
the eylinder bottom.

154F272

154F273
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STRUCTURE AND FUNCTION

HYDRAULIC CONTROL #isisy

WORK EQUIPMENT HYDRAULIC SYSTEM

. " Uit
¥ o 2 e
. -
2 y — From hydraulic
oil tank

10

154F 235
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WORK EQUIPMENT HYDRAULIC CIRCUIT

! HYDRAULIC CONTROL

.

140kg/em?

160 2/min.
(at 1000 rpm)

£ 3
| S &
l =
N 1"
Aaise ]
1§ (tlﬂsz’_[L TTIITTIVT
Lomar Hibn il
Lowar ‘5_ Raisa
A
5 e e E =
RiTt e | !_ Lefltii't E__:‘_'_
EHI X 12
Lefr tilt L]E:
)Righttih
Dk .
4| |— 1202 /rin
nL Yl

=
I Ralss
Lowar

Hydraulic oil tank

Hydraulic pump (PAL160)

. Main relief vaive

Bladea lift vaive

. Blade tilt valve
. Ripper valve
. il filter

8. Blade lift cylinder

9, Quick drop valve

Suction valve
11, Check valve

. Blada tilt cylinder
. Flow check valve
. Ripper cylinder {only A)

154F 238
Check valva

Suction valve

. Rippen safety vaive

Main relief pressure output plug,
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HYDRAULIC CONTROL

ROTARY SERVO VALVE

(1) BLADE LIFT
Lower
Aaise Float

B

. Sleeve (Ourput sheft]
. Rotor {Input shaft}

. Piston

1.
2,
3,
4,
B
6
7. Lever

» 340 -

10.
1.
12,
13.
14,

Detant spring
Pin

Detent
Spring
Cover

Pi n

Pin

STRUCTURE AND FUNCTION

154F239
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STRUCTURE AND FUNCTION : HYDRAULIC CONTROL

(2) BLADE TILT &RIPPER ( TY 220 )

e
d:
= e
SectionB-B SectionC-C
154F 240

STRUCTURE
Rotary servo valves are installedon TY 220 The rotary servo vdlve for the blade lift control incorpo-
to reduce the operating force of the work equipment rates a detent mechanism for FLOAT operation.

control lever and also to shorten its stroke.

The rotary valve consists of a rotor {5) which is coupled
to the work equipment control lever by the operator's
seat, sléeve (4) which is coupled to the work equipment
control valve spool, lever (2) which is fixed to the sleeve
with a key, piston (6) which slides inside the valve body
(1) by oil pressure, and pin (3) which permits manual
instead of hydraulic operation when the engine is
stationary.

- 341 -
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HYDRAULIC CONTROL

OPERATION

NEUTRAL

A S sosrasrrses
ot B

i .12

154F241

When the input lever (6] is put in the HOLD position,
ths rotor (7) which is direct-coupled to the input lever
will close up the pessages between port A and port C
or between port B and port C. As a result, the cylinder
{12} will be sealed up, the piston (8} will return to the
neutral position and stop there and the sleeve {1} and
the output shaft(13) coupled to the sleave will stop in
the neutral position.

7% STRUCTURE AND FUNCTION

RIGHT TURN

164F242

When the input lever (B) is moved in the = direction,
the rotor (7]} which is direct-coupled to the input lever
will rotate in the = direction, causing the passage be-
tween port A and port C to open up. As a result, high
pressure oil from the pump will flow from port D into
port A, and then into port C to enter the bottom of
the cylinder (12).

Because of the difference in area between the bottom
and head of the piston, the oil which enters the bottom
of the cylinder will push the piston (8) in the &= direc-
tion.

The piston will in turn push the lever of the sleeve (1),
causing the sleeve ta rotate, and thus the output shaft
(13)which is coupled to the sleeve will move in the =
direction.

When the rotor (7) rotates in the = direction and the
sleeve which is pushed by the piston rotates until the
passage between port A and port C closes, the oil flow
to the cylinder bottorn will be cut off and the sleeve
will stop in that position.

The above sequence of actions will be repeated inter-
mittently until the control vaive spool which is coupled
to the output shaft reaches the specified position,
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STRUCTURE AND FUNCTION %

LEFT TURN

g 12

154F 243

When the input lever (6] is moved in the = direction,
the rotor (7) which is direct-coupled to the input lever
will rotate in tne = direction, causing the passage be-
ween port B and port C'to open up. The oil at the
bottom of the cylinder (12) will then flow from port C
to port B, and then drain off through port E.

In this way, tha oil pressure at the bottom of the cyl-
inder drops, and hence the oil from the pump pushes
the piston in the =# direction from the head of the cyl-
inder,

As the piston moves, it pulls tha lever of the sleeve,
causing the sleeve to rotate. As a result, the output
shaft (13) which is coupled to the sleeve will move in
the = direction,

When the rotor (7) rotates in the = direction and the
sleeve which is pulled by the piston rotates until the
passage between port B and port C closes, the oil at the
b-an.om of the cylinder will be unable to drain off and
the sleeve will remain in that position.

The above sequence of actions will be repeated inter-
mittently until the control valve spool which is coupled
to the output shaft reaches the specified position.

 HYDRAULIC CONTROL
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~ HYDRAULIC CONTROL 2 % STRUCTURE AND FUNCTION

SERVO VALVE HYDRAULIC SYSTEM

T54F244

SERVO VALVE HYDRAULIC CIRCUIT

. To TORQF LOW
18 circuit
> To steering valve

Strainer

Stearing pump

Steering filtar

4,56

Rotary servo valve (For blade lift oparation)

Rotary servo valve (For blade tilt operation)

. Rotary servo valve (For ripper operation)

Blade cantrol valve

Rippar control valva

Float divider

© P NP oM AW oN

il
o

Steering main relief valve

,
|

-

-t

. Steering case
To steering
pump

l_]_lll 154F245
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# HYDRAULIC CONT-aL

STRUCTURE AND FUNCTION i

WORK EQUIPMENT HYDRAULIC PIPING (PUMP == TANK)
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% STRUCTURE AND FUNCTION
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HYDRAULIC CaQHTROL

STRUCTURE AND FUNCTION gy

WORK EQUIPMENT HYDRAULIC PIPING (BLADE TILT)
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2% STRUCTURE AND FUNCTION 1

WORK EQUIPMENT HYDRAULIC PIPING (RIPPER) TY 220
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# HYDRAULIC CONTROL

STRUCTURE AND FUNCTION S

SERVO VALVE HYDRAULIC PIPING
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HYDRAULIC CONTROL Sismunsnnmnm

st STRUCTURE AND FUNCTION

WORK EQUIPMENT CONTROL
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STRUCTURE AND FUNCTION

HYDRAULIC CONTROL

/‘ Center of machine body

Canter of bavel
gear shaft

R Upper surface

= of fender |
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Ripper mount

Ripper dismount

154F 252
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HYDRAULIC CONTROL

INSPECTION AND ADJUS

INSPECTION AND ADJUSTMENT
GENERAL ' |

When performing an analysis of the hydraulic system always bear in mind the necessity of maintaining NORMAL OIL
FLOW and SPECIFIED PRESSURE in order 1o ensure suitable hydraulic system operation.
The oil flow is provided by a pump operating at a rate proportional to the engine speed. Oil pressure is built up by
restricting the flow.
A systematic inspection of the hvdrauhc wmm mnsim of the follomng three stages:

1. Visual inspection

2. Running test

3. Prsssure check
Tests on the hydraulic system can be perfarmed using a hydraulic measuring tool
Always first perform a visual imspection and then carry out a running test. Perform tests using instruments last.

Thus, if the various items given below are borne in mind, fault location will become an easy matter and accurate diag
nosis will be possible,

& DANGER PREVENTION

When performing tests or adjustments on the hydraulic system, move the ma-
chine cut of the path of other vehicles and also keep unauthorized personnel
away from it. Only one parson must sit on the machine, whila other people
must keep to one side within the operator's fiald of vision.

1. Visual inspection

When finding failure, first of all carry out a visual inspection.

1. Oil quantity

2. Remove filter element and check for foreign particles.
Ferrous metal particles can be separated from non-ferrous metal particles and non-metallic seal material
{pisten ring, O-rings, gtc.) by m- ans of a magnet,

3. Check all piping and cylinders for damage or external leakage,

4, Check pipe joints for damage or leakage,

5. Check to see if control linkage is bent or has damaged or broken parts.

2.. Running test

By carrying out a running test it is possible to detect internal leakage or damage to valves or pumps in the operat-
ing control system,
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- OIL PRESSURE MEASURING POINTS

: HYDRAULIC CONTROL

" Dil temper- Set oil (k )
lam|  Measuring point Measuring - [ ature dur- ol pressim Dyl Remarks
plug size 'Mmr:::" Engine full speed Engine idling
Fod 2000 rpm 600 rpm
A
8 .
z - . PT1/8
lief a5~ ~ ~
EE Main raliaf pressure 0704700108 5 5 135 ~ 150 . 130~140
ke
25
£

OIL PRESSURE AND TEMPERATURE MEASURING EQUIPMENT

Part Name

Hydraulic tester

Thermistor kit

« 353 -
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HYDRAULIC CONTROL INSPECTION AND ADJUSTMENT

OUTLENE OF OIL PRESSURE AND TEMPERATURE MEASUREMENTS

1. Main relief pressure measurement =

1) Ground machine and turn off engine. Operate
control lever two or three times to remove
residual pressure from hydraulic circuit. Lock
lever in operating condition (position other
than FLOAT) and close off circuit between

_ hydradlic oil tank (control valve) and hydraulic
pump.

2) Instaliation of oil pressure gauge
i) Remove floor plate (1).

ii} Remove inspection plua (2) from hvdraulic
pump outlet tube,

. iii) Install pressure gauge A (350 kgf/cm?) with E
hose and adaptor.

3) Oil pressure measurement. .
Put control lever in neutral position and start
engine, Operate control lever and move ‘cyl-
inder to be measured to end of stroke, Measure
oil pressure at both idle and full speed,

* Qi temperature during measurement: 45 to
55°C
* Be sure to lock parking brake,

+ 354 -
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INSPECTION AND ADJUSTMENT : HYDRAULIC CONTROL

3

2. 0Oil pressure adjustment .

When necessary, adjust oil pressure as shown below.

1) Drain off oil from hydraulic oil tank and re-
move tank cover,

2) Loosen lock mut (1) of main relief valve
adjusting screw. Rotate adjusting screw (2)
and adjust oil pressure.

When screw is turned clockwise, pressure will
increase, and vice-versa,
Pressure adjustment range per turn of screw:

29.2 kg/em®

g |t

3. 0il temperature measurement
1) Remove cap (6) from hydraulic oil tank. Take
off snap ring {7) and remove strainer (8). In-
sert measuring sensor,

2) Connect sensor to thermistor and measure oil
temperature,

* 355 »
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HYDRAULIC CONTROL &

OIL FLOW MEASUREMENTS

FLOW MEASUREMENTS

1. Installation of flowmeter

1)

2)

3)

4)

5)

6)

7)

+ 356 -

Ground work equipment and turn off engine,
Operate control lever two or three times to re-
move residual pressure, Lock lever in operat-
ing gondition (position other than FLOAT),

Loosen oil feeder cap and bleed off air from
hydraulic oil tank,

Remove floor plate (1).

Remove pump outlet tube (2).

. Connect flowmeter input hose (3) to pump

side,

"Connect flow meter output. hose (4) to hose

side,

Connect hoses (3) and (4) to flowmeter.(5)

and put control valve in neutral position.

Start engine and perform flow measurement

after bleeding off air.

* For outline of measuring procedure see
OIL PRESSURE TESTER INSTRUCTION
MANUAL.
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HYDRAULIC CONTROL

1. Blade control lever =
1) Start engine and run it at full speed. Hook
push-pull scale onto lever knob,

2) Measure operating force when scale is moved
forward and backwards (lift) and left and right
(tilt).

Push-pull scale is not Kotasu’s special tool,
local purchasing item,

2. Ripper control lever
1) Start engine and run jt at full speed., Hook
push-pull scale onto lever knab,

2] Measure operating force when scale is moved
forward and backwards (lift) and left and right
(nilt).

o=

1‘;:13‘10:16

-+ 357 -
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"EESINENS INSPECTION AND ADJUSTMENT

Item Condition Standard value Tolerance value
Blade rise/ 47~ 87 mm
Neutral + lower/ - "
fioat §2 ~ 72 mm
% Blade lever Center of lever knob ;
@ Neutrsl + },;f;‘:':; : 33 ~45mm
Ripper lever Centar of lever knob Neutral * Ripper raise/lower 45 ~63 mm
Neutral * Blade raise/lower 1~ 2kg
% Stroke 'nd' '
position at full Blade lower + Float 5.5~7.5 kg
e Blade laver angine speed
= Left tilt
H Neutral + 3° + 2~ 3 kg
E 3 Right tilt
(s] . Stroke end position at = -
Ripper lever full engine spesd Neutral * Ripper raisa/lower 1~ 2kg
g 1dling 130 ~ 140 kg/em®
- |
G@ | Mainceliof Oil temp. 45 ~55°C z
5 Full speed 135 ~ 160 kg/cm
‘ TY 220 8 ~13 sec.
Idling TS 9 ~14 sec.
+Oil tomp. 45 ~56°C  Raise 220
Full speed [T 1 ~3.1 sec.
Blade speed o 1;?2%?3%;‘ 3155
- ing, : =~ 1.5 sec.
_a Blade unioaded Lower Full speed  [TS 220 1.4~19
@ Ground , Upper Idling, i
“level  limit ot Full spesd s
Qil temp. 40 ~50°C engine stopped. Drop from
Natural drop height of BOO mm sbove ground at center of blade, | 120 mm/15 sec. max.
Machine body drop ‘:“'T‘d"‘“;"“;" Wiich caticar ok icller cirdpe e 100 mm/15 sec. max.
Idling 4 ~5.5 sec,
« Oil temp. 45 ~55°C  Left tilt T
4 ’ .5 ~ 3.5 sec.
Tilt speed JRieds Uikt Full speed | 15 2201.5 ~ 2.5 sec.
g = * Oil temn, ~50°C, TY 22035 ~5 sec.
e |= bum :ifud to push Idling TS2202.0~35
E & down blade and en-  Right tilt
o B gine stopped, Measure TY 220 2 ~3 ssc.
T @ tima until machine fully grounded, Full'speed TS 9201.5 ~2.5 sec.
o
Qil temp. 40 ~50" C, blade . : .
Tilt return tilted to push down blade Left tilt 10 min, min.
{Tilt natural drop) and engine stopped, Measure =
1P o machine: ity Right tilt 8 min. min.
& \dling 4 ~7 sec,
* Oil temp, 45 ~55 C  Raise
Full speed 1.5~2,5 sec.
Pippse spaed * Shank high position
= Idling 1~2sec.
g  Ground , Uorer  Lowar
T e Full speed 1 ~ 1.5 sec.
Qil temp, 40 ~ 50°C engine stopped. Drop from .
Natural drop height of 500 mm above nruun?at bottom of point. BO'mm/15 min. mak.
; 0il temp, 40 ~ 50 C. ripper pushed down and en-
Machine body drop | ine ctopped. Drop st center of sprocket.
'ﬁ‘ Operating oil temp. 100°C max.
ance
- 358
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[ION OF THE PRESSURE PLUG | OIL FLOW MEASUREMENTS STANDARD VALUES

i 1. Installation of flowmeter

|
1) Ground work equipment and turn off engine. L Cacsitiun &
_“ Operats control lever Two or thres times to re- 4 P
_. mave EM.__H_:-_ pressure. Lock lever In oparat- ' Neutral + H.H"...fh .
1 ing zondition |position other than FLOAT) s float T
1 T 2 Blacle lover Canter of lever knob
: 2} Loosen oil feeder cap and bleed off sir from £ e |
hydraulic oil tank. 7 . Neuwst*  mioh
8 Rewiove Hoor itk FAlpper lever Centar of lever knoth  Newtrsl * Rippar raise/lower
N Neutrsl + Blade raise/lower
m Stroks and
o & | Biade lever pasition at full Biade lowesr + Float
lief ofl pressure (Fig. 1.2-A) 2 angine speed :
¥ = Newtrsi+  LELUI
v M Right il
Ripper laver w.u.onua InGBORNOT I Neutral * Ripoer raiseflowr
t Idiing 12
i B g | Main relief = Ol temp, 45 ~85"c
wethad, a Full speed 13
..m| Standdrc values pressure : T
O Maasuring 21
2 Messuring methed Tifern § 4) Remove pump outlet tube (2). + Oil temp, 45 ~B8°C  Rakce il [T821
_Blug sizs | Loeation Erline Englre B] Cornect flowmeter input hose (3} to pump o TYa2
= full peed | idie spaed p z wiineed| fre
I...Lvmu sicht. Blade spesd 23
I 6) Connect flow meter output hose (4] 1o hose % * Blade unicsded Lawer _h““.u.::_ “m“w
PTIM |Fig.1.2-A | Inseall pressure gsuge A (350 kglem®) with hose and | 135~150 | 130~140 sids, . B , Ground , Upper Eloat 1dling.
m ndapror, lowai limin Full spaed
Put control hever In neutrsl ithon and v Qil temp. 40 ~ 50°C engire stepped, Drop from
m Opsrmte conwol lever and g”!u”.“:.i-a -n..n”n :un..w..””- i sen -LE.: ol BOG i ovhﬁnﬁ-nhwﬂvw, un_.;huﬂ_ Huc. | 1200
[&) 10 end i stroke. Messure ofl presture st both idle and full i Amaunt by which center of idler drops when
> speed, : Machine body drop | Vit 4 100 m
= «| * Oil wmperature during messurement: 45 10 55°C =
s *  Basurs 1o lock parking bra ke, , i =
mu * Ol tamp. 45 ~E5 C  Laft it i)
= = i * Blade unlosded Fultipesd  |7532
h - s et -
7] Connect hoses |3) and (4} to flowmeter (5) £ |2 nh.mn_ﬂ «..-Mmu..uwa—:n. Idting .HMWW
snd put control valve in neutral paosition. m .m o.a_.ﬂ_upzlb -.ﬂ o Right tilt ]
k] opped. M
Start engine and perform flow measurement T |= ".3¢ until machina fully grounded, Fullipesd 7537
: . [,
“4 G—“.Uﬂ-v_o“n_,._—ln_.__,mﬂﬂz au.“__ maasuri p du Tt ragurn ﬂ_ﬁ ..h:»nﬂ bo-_ﬁ-:ﬂﬁ_ﬁn- Lety ile 1
| presyure adjustment ! g PrOCRIKIEe 240 T 1 bbb oo ot M
OIL PRESSURE TESTER INSTRUCTION e e iy Pige e \
ary, adjust oll pressure as shown below. MANUAL. : Sronncied. L —
A
f oil from hydraulic tank and remove tank . 8} Run the engine at 1800 rpm. = . Mdlng
a 8) Fot any pump test, the pump flow, measured - : Dl o, AR 00C - Pals L, 3
lock nut (1) of msin relief vaive sdjust- in fiter/min st 7 kgfem® will be larger than r———1 ! Fulsemd |
v. Rotsis sdjusting screw (2) and adjust the pump flow 2t 70 kg/cm® at the same rpm. . “i3hank hleh esloen \dling
o d dockwiss, pre il in e 4  Ground , Pt L S
rew It turned dockwise, pressure will in- -3 £ Full speed
A s : Lih b ! 10} The differance between the pump flow ot two operating pressure ls the flow losse. b ¥ o N
¥ I h I i — i
scrow protrision damsnilon s Sl i I [ T o o B
increass- of decresse per tum of screw: 1 | . 2 in
i F . [ £ Iminat 7 kg/em® — £ /min t 70 kg/em® Cil tamp, 40 ~ 50 C, ripper puthed down and en-
29.2 kg/em? \ i o:.:c:.. 1 A %ﬁ.a_: g SGLEM ) x 700 = Percent of flow less Machine body dran | i fopped, Drop it cenwer of aprackat, 138
| . ﬁ.._ Cperating oil tamg, L
i 12) W the parcent of flow loss is more than 10%, pump performanca Is not high enough for use. >
e b %

-.l‘lklﬁ. . - it : e | | -
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HYORAULIC CONTROL 8 DISASSEMBLY AND ASSEMBLY

DISASSEMBLY AND ASSEMBLY
MOUNTING HYDRAULIC PUMP ASSEMBLY

¥
i Completely lower work equipment to ground.

1 Loosen oil filler cap (1) to release internal pres-
ﬁg sure in tank.

Remove drain plug (2), then open cock (3) to drain
oil in hydraulic tank,

I
* Hydraulic tank: Approx, 70 €

_ Remove floor plate.

Disconnect hydraulic pump outlet tube (4) and inlet
tube (5) from pump.

Remove hydraulic pump assembly {6]

@ Hydraulic pump assembly: 40 kg

MOUNTING HYDRAULIC PUMP ASSEMBLY

1. Fit O-ring on PTQO case, then mount hydraulic pump
assembly (6).

2. Fit O-rings and connect inlet tube (5) and outlet tube
(4).

@ Fit O-ring securely in groove,

3. Attach floor plate,

4, Tighten drain plug (2) and close drain valve (3).

5. Pour engine oil in through oil filter (1) until it reaches
specified level, :

W Hydraulic tank: Approx, 70 £

* Start,and run engine to let oil circulate in hydraulic
system. Check oil level again, ’
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HYDRAULIC CONTROL

DISASSEMBLY AND ASSEMBLY

DISMOUNTING BLADE CONTROL VALVE ASSEMBLY

Draining
hydraulic
tan
el 1 i
Covers Tubes
Bulldozer -
H 1
Blade con-
Rods troj valve
3 / Bss'y
Tank cover \ 8
Tubes
154F071

1. Draining hydraulic tank

‘43 Loosen oil filler cap to release internal pressure
in tank,

Remove drain plug (1), then opén valve-(2) to drain oil.

']
* Hydraulic tank: Approx. 70 ¢

2. Covers
1) Remove lamp (14).

2) Remove cﬁvers (3), (4) and {5]-.
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DISASSEMBLY AND ASSEMBLY sum

HYDRAULIC CONTROL

3. Tank cover Sy
Remove tank cover (6).

4, Tube
1) Remaove tube (9) between hydraulic filter and rip-
per control valve.

2) Remove tube (10) between blade control valve
and ripper controf valve.

5 Rods
Disconnect rods (7) and (B) inside tank.

6. Tubes
1) Disconnect servo valve rod (11).

2) Remove tilt tubes (12) and (13), and lift tubes
(14) and (15).

7. Blade control valve assembly
Hoist control valve assembly (16) and remove.

“"“ Blade control valve assembly: 78 kg
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HYDRAULIC CONTROL &= * DISASSEMBLY AND ASSEMBLY

MOUNTING BLADE CONTROL VALVE ASSEMBLY

2 H
Tubes Cowver
- 1 3
_valyg gar'y 1 5
f Tank cover
Hydraulic Rods
tank ass'y |
? 1
Refilling
I‘L\frﬂ(mu 14
154F072

1. Blade control valve assembly

Fit O-ring and sling control valve assembly (16) to
install.,

@ Fit O-ring securely in groove.

2. Tubes

1) Fit O-rings. Connect lift tubes (14) and (15), and
tilt tubes (13) and (12).

@ Fit O-rings securely in grooves,

2) Install servo valve rod (11).

o ‘
. 154Pg53 |
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC CONTROL

3. Tubes sk
1) Fit O-ring and install tube (10} between blade
control valve and ripper control valve.

@ Fit O-ring securely in groove.

2) Fit O-ring and install tube (9) between hydraulic
filter and ripper control valve.

@ Fit O-ring securely in groove,

4, Rod:
Install rods (7) and (B) inside tank,

@ Bend cotter pin securely.

6, Tank cover
Fit gasket and install cover (6).

6. Covers
1) Install covers (3), (4) and (5).

2} lInstall lamp (14).

7. Refilling hydraulic tank
1) Tighten drain plug (1) and close drain valve (2).

2) Pour engine oil in through oil filler until it reaches
specified level.

w Hydraulic tank: Approx. 70 £

* Start and run engine to let oil circulate in hy-
draulic system,
Check oil level again,
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DISASSEMBLY OF BLADE CONTROL VALVE ASSEMBLY

1.

https://truckmanual shub.com/

Remove suction valve tube (1).
Remove suction valve assembly {2).

Loosen plugs (3} and remove springs (4) and suction
valves 151-.

Remove main relief valve assembly (6). Then remove
spring (7) and main relief valve {8).

Remove holder (9). Then remove retainer (10),
spring (11) and poppet (12).

Flemoire plates {13)- and (14). Then remove spring
seats (15) and (16), spring (17) and (18), and valves
(19} and (20).

Remove covers (21) and (22). Thai: remove springs
{23) and (24), and spoois (25) and (26).
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DISASSEMBLY AND ASSEMBLY g

HYDRAULIC CONTROL

ASSEMBLY OF BLADE CONTROL VALVE ASSEMBLY

1. install springs (23} and (24) in spools {25) and (26),
and install covers (21) and (22).

2. Install valves {19) and (20), and springs (17) and (18).

3. Fit O-rings on spring seats (15} and (16), and install
plates (13) and (14),

@ Fit U-rings securely in groove,

4. Assemble ooppet (12), spring {11) and retainer (10).
Fit O-ring on hold-7 (9) and install.

@ Fit O-riny securely in groove,

5, Assemble main relief valve (8) and spring (7). Fit
Q-ring and install main relief valve assembly (6).

6. Assemble suction wvalves .(5) and springs (4). Fit
0-rings to plugs {3) and install,

@ Fit O-ring securely in groove.
7. Install suction valve assembly (2).

G %] Suction valve: 10 kg.m

st sucninrvanbe tibe (1))
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HYDRAULIC CONTROLGE DISASSEMBLY AND ASSEMBLY
DISMOUNTING RIPPER CONTROL VALVE ASSEMBLY
1
Do
2 i
— | | Ripper : 1
Bulldozer < tube m,:;.v
5
5 Tubes
Tank cover \ 6
Rod

1. Draining nydraulic tank

Loosen oil filler cap to release internal pressure
in tank,

Remove drain plug (1), then open valve (2) to drain oil.
']

8 Hydraulic tank: Approx. 70

2. Covers
Remove lamp (14) and covers (3), (4) and (5).
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" DISASSEMBLY AND ASSEMBLY} HYDRAULIC CONTROL

3. Tank cover
Remove tank cover (6).

. Ripper tube
1) Remove ail filler mounting bracket (7} from steer-
ing case.

2) Remove tube (8} between ripper control valve and
ripper cylinder at controi valve end.

. Tubes
1) Remove tube (10) between ripper control valve
and hydraulic filter at control valve end,

2) Remove-tube (11} between ripper control valve
and lift and tilt control valves.

. Rod
Disconnect rod (9).
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HYDRAULIC CONTROL ¥

DISASSEMBLY AND ASSEMBLY

7. Ripper control valve assembly .
Hoist ripper control valve assembly (13) and remove, "~

Control valve assembly: 45 kg
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" DISASSEMBLY AND ASSEMBLYE

QYDRAULIC CONTROL

MOUNTING RIPPER CONTROL VALVE ASSEMBLY

2
H
Tank
cover
Hydraulic ]
tank ass’y
Cover
[
He{ili
hydraulic
tan

154F074

1. Ripper control valve -aud:iy
Fit O-ring. Hoist ripper control valve assembly (13) to
install.

@ Fit O-ring securely in groove,

2. Rod
Install rod (9). -

@ Bend cotter pin securely.
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HYDRAULIC CONTROL % DISASSEMBLY AND ASSEMBLY

3. Tubes
1) Install tube (11) between ripper control valve and
4 lift and tilt control valves. - et

2) Install tube (10) between ripper control valve and
hydraulic filter.

@ Fit O-ring securely in groove.

4. Ripper tube
1) Fit O-ring and install tube (8) betvseen ripper con-
trol valve and ripper cylinder,

@ Fit O-ring securely in groove,

2) Install oil filler bracket (7) to steering casa.

B. Tank cover
Attach gasket, then install tank cover (6).

T = Stick gasket to cover.

6. Cover
1) Install lamp (14).

2) Install spacer.and cover (3).

3) Install covers (4) and (5).
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DISASSEMBLY AND ASSEMBLY ISR an RS SRS HY DRAULIC CONTROL

7. Refilling hydraulic tank S \ i
1) Tighten drain plug m and close drain valve (2). eSS T

.2} Pour engine ol in through oil filler until it reaches
specifiad level.

ﬁ Hydraulic tank: spprox. 70 ¢
* Start and run mlm to let oll circulate in hy-

draulic system.
Check oil level again,
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HYDRAULIC CONTROL %

% DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF RIPPER CONTROL
VALVE ASSEMBLY

1. Remove suction valve assembly (1),

2. Loosen plugs (2) and remove springs (3) and valves
(4).

3. Loosen bolts (5) and remove plug (6), spring (7) and
check yaive (8).

4, Remove bolts (3), Then remove spoal (11) and spring
(10},

ASSEMBLY OF RIPPER CONTROL e
VALVE ASSEMBLY el

154PBG6
1. Install spring (10) on spoc! (11} and mount with cap
bolts (9).

2. Install check valve (8) and spring (7).
3. FitO-ring on plug (6) and install with bolts (5).
@ Fit O-ri ng securely in groave,

4. Install valves (4) and springs (3). Fit O-ring on plugs
(2) and tighten,

@ Fit O-rings securely in grooves,

5, Fit O-ring and install suction wvalve assembly (1),
@ Fit O-ring securely in groove,

& T Suction valve mounting bolt: 10 kg.m
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DISASSEMBLY AND ASSEMBLY MESmatnen i ienimisermei® HYDRAULIC CONTROL

DISMOUNTING BLADE LIFT SERVO
VALVE ASSEMBLY,

1. Disconnect blade control lever (1) and ripper control
lever (2).

2, Remove upper cover (3) of sarvo valve,

3, Remove front cover {4) of serve valve.

4, Remove sarvo vaive cover (5) and spring.
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HYDRAULIC CONTROL #% DISASSEMBLY AND ASSEMBLY ‘

DISMOUNTING BLADE TILT SERVO
VALVE ASSEMBLY

1. Remove front cover (1) of sarvo valve, i

2. Disconnect hosa (2) between steering valve and servo
valve Inlet, and hose (3] between steering case ana
servo valve outlet.

3. Remove rods (4) and (5} from servo valve.

4, Support servo valve assembly (6) wﬁ’ﬁ a bar, etc.
Slide out guide bolt 1 (10 mm, P15, £= 60).

MOUNTING BLADE TILT SERVO
VALVE ASSEMBLY

1. lInstall guidebolt 1 (10 mm,P 1,5, £ = 60).

2. Fit O-ring, and using a bar, etc, align servo valve
assambly (6) with guide bolt to install.

@ Fit O-ring securely in groove,

3. Install rods (4) and (5).

4. Install hose (3) between steering case and servo valve
outlet, and hose (2} between stearing valve and servo

vajve inlet.

6. Install front cover (1) of sarvo valve.
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DISASSEMBLY AND ASSEMBLY HYDRAULIC CONTROL

DISMOUNTING RIPPER SERVO
VALVE ASSEMBLY -

1. Disconnect blade control lever (1) and ripper control
lever (2).

2. Remove upper cover (3} of servo valve,
3. Remove front cover (4) of servo valve.
4, Remove servo valve cover (5) and spring.

5. Disconnect rod (6) between servo valve and ripper
-control lever at sarvo valve end.

6, Remove servo valve assembly (7).

MOUNTING RIPPER SERVO VALVE
ASSEMBLY

1. Fit O-ring and install servo valve assembly (7).
@ Fit O-ring securely in groove,

2. Connect rod (6) betwsen ripper control lever and
servo valve.

3. Install spring and attach servo valve cover (5).
4, Install front cover (4) of servo valve.

B. Install upper cover (3) of servo valve.

6. Connect ripper control lever (2) and blade control
lever (1). :
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HYDRAULIC CONTROL jEssrssamiusnnammeomnmmmmmmme DISASSEMBLY AND ASSEMBLY

DISMOUNTING BLADE LIFT
CYLINDER ASSEMBLY

1. Hoist blade lift cylinder assembly (1), then remove
lock pin (2) and pull out piston rod mounting pin (3).

2, Start engine and retract piston rod fully.
* When piston rod is retracted, center of gravity
shifts toward cylinder bottom, causing cylinder 1o
drop.

3. Operate control lever to release internal pressure in
cylinder. Rehoist cylinder assembly, then disconnect
hoses (4) and (5) between cylinder and control valve
cylinder end.

4. Remove cylinder mounting cap (B), take out bearings
(7) and resove cylinder assembly,

—
Blade lift cylinder: 150 kg (TY 220)
160kg (TS 220)

MOUNTING.BLADE LIFT CYLINDER
ASSEMBLY

1. Hoist l_:vlinder assembly (1) and position it at cylinder
stay mount. Install bearings (7) and cylinder mounting
cap (6).

2. Fit O-rings and install hoses (4) and (5) between con-
trol valve and cylinder,

@ Fit O-rings securely in grooves.

3. Rehoist cylinder assembly. Start engine, and extend
piston rod. Align holes in blade and cylinder, and
insert piston rod mounting pin (3) and lock pin.(2).
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;HY DRALULIC CONTROL

DISMOUNTING BLADE TILT .
CYLINDER ASSEMBLY

1. Remove tilt cylinder tube covers (1) and (2).

2. Hoist tilt cylinder assembly (3) and:remove piston rod

mounting flange (4).
Start engine and retract cylinder fod fully.

3. Disconnecting hosss
Stop engine and operate blade tilt control laver to.
ralesse internal pressure in cylinder, Then disconnect
hoses (6] and (6} between cylinder and control vaila
at cylinder end,

4. Remove lock plete (7) and pin (8). .

5. Hoist tilt cylinder assembly (3) and remove.
@ Tilt cylinder: 165 kg

MOUNTING BLADE TILT CYLINDER
, ASSEMBLY

1. Hoist tilt cylinder assembly (3), install pin (8) and
lock plate (7).

2. Connect hoses (S5) and {6) between cylinder and
control valve, '

3. Start engine and extend cylinder rod, Install flange
(4).

4. Attach covers (1) and {(2) over tilt cylinder tube,
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DISASSEMBLY AND ASSEMBLY

HYDRAULIC CONTROL g

DISMOUNTING RIPPER CYLINDER
ASSEMBLY

1. Hoist cylinder assembly (1), and pull out pin (2) hold-* -
ing rod end, Start engine and retract piston rod fully.

2. Operate control lever to relesss internal pressure.
Disconnect hoses (3) and (4) betwean cylinder and
ripper control valve at cylinder end,

3. Raisa ripper frame with Jack 1 (10 ton}. Uss jack
bolt 2 (€16 mm) to pull out pin (5) at bottom of
cvlinder.

4. Hoist cylinder assembly (1) and remove.

MOUNTING RIPPER CYLINDER
- ASSEMBLY

1. Hoist cylinder assembly (1), and slign with holes in
bracket and beam. Install pin {5) at bottom of cyl-
inder,

2. Fit O-ring and install hosas (4) and (3) between ripper
control valve and cylinaer,

@ Fit O-ring securely in groove.

r

3. Hoist cylinder assembly, Start engine and extend
cylinder rod, Align holes in rod and beam, and insert
pin {2) In end of rod,
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HYDRAULIC CONTROL

# DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF CYLINDER ASSEMBLY

1 2 3 4
|| Cylinder Piston | | Cylinder | | Cylinder
Hydraulic tube 'y head sst’y rod
cylinder
1547078
Special tools required
Part Name A
Cylinder overhaul stand 1
Pump 1
1. Cylinder tube

1) Remove cylinder tube (1).
2) Remove cylinder head bolt {2).

3) Pull out piston rod assembly.

2. Piston sssembly
1) Set piston rod assembly (3) in cylinder overhaul
stand A,
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HYDRAULIC CONTROL

DISASSEMBLY AND ASSEMBLY

2) Remove nut (4) with wrench, L8
* Width of piston mounting nut face: 60 mm-_. '/

3) Rernove piston assembly (5).

4) Remove retainer (6), U-packing (7), wear ring {3)
and piston valve (9).

3. Cylinder hNead assembly
"1) Remove cylinder head assembly (10).

" 2) Remove gland (11) and dust seal (12).
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YDRAULIC ‘CONTROL DISASSEMBLY AND ASSEMBLY

3) Using pushingtool 1 (#70 mm), remove bushing
(13).

4) Remove U-ring (14).

~

5) Using pushingtool 1 (470 mm), remove bushing
(15). ;
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DISASSEMBLY AND ASSEMBLY 3

ASSEMBLY OF CYLINDER ASSEMBLY

1 2 3
- Cylinder | | Piston Cylinder
| bhead s’y ans'y piping
Piston rod
154F078
Special tools required

Part Name A
Cylinder overhaul stand 1
Pump 1

1. Cylinder head assembly
1) Using pushing tool 1 (670 mm), press-fit bush-
ing (15).

2} Using pushing tool 1 (670 mm), press-fit bush-
ing (13). E

3) Using pushingtool 1 (470 mm), press-fit oil seal
(12).
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HYDRAULIC CONTROL

DISASSEMBLY AND ASSEMBLY

4} Install U-ring (14) and attach gland (11).

5) Fit O-ring and install cylinder head assembly (10).
@ Fit O-ring securely in groove.

2. Piston assambly
1) Install piston valve {9), wear ring (8), U-packing
(7) and retainer (6).

2) nstall piston assembly (5).

3) Temporarily tighten nut (4).
* Width across flats: 60 mm
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DISASSEMBLY AND ASSEMBLY 8

HYDRAULIC CONTROL

4) Set piston rod assembly (3) in cylinter overhaul
stand A and tighten with wrench,

G %=1 Nut: 150 15kgm

3. Lift eylinder piping
1) Connect piston rod assembly to cylinder tube.

2) Tighten cylinder head assembly mounting bolt (2).

3} Connect tube (1) from control valve,

Tisdpany
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MAINTENANCE STANDARD

(EQUIPMENT CONTROL VALVE

ELIFT AND TILT VALVE

*WORK EQUIPMENT CONTROL VALVE

1
000
& i
& S
Q00
| I(._. Ip-l- ::'
NN
q
g
Unit : mm
Check item Criteria Remedy
Standard size Repair limit

Free length | Installation | Installation Free Instaliation
Spool spring X0D length load length load

120 x 56 T2 12 kg 110 9.6 kg
Litt check valve spring 57 x14 51 3.6 kg 555 29kg

[=] b
Tilt check wvalve spring 84.7 x 26.6 4715 1.3 kg 79 1.1 kg
Standard size * Standard clearance
Clearance between spool -
d valve bod

snclialee.body 40 0.018 ~0.023




MAINTENANCE STANDARD 2z

(2) RIPPER VALVE TY 220 e
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-2 —
(—" p 000
H [N H E
3 B H
1 L. -
- : 0000
o5 A a7
= =)
o
E i o i an i N o s
o vttt i L
Unit : mm
Ne Check item Criteria Remedy
Standard size Repair lirmt
. Free length | Installation | Installation Free Instaliation
1 | Spool spring X 0.0 length load length load
120 x 566 72 12 kg 110 8.6 kg
i : 13k
2 Check valve spring B4.7 x 26.6 41:5 a 79 1.1 kg Ranlace
Standard size Standard clesrance
3 Clearance between spoal
. and valve body 40 0.018 ~0.023
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i MAINTENANCE STANDARD

HYDRAULIC CONTROL

No Check item Criteria Remedy
Standard size Repair limit
Fliee length | Instaliation|Installation Free Installation
x 0.0. length load length load
] Main relief valve spring
{Large]
sux:z.e| a - |'.I.Dkg I i
o Main relief valve spring ‘ | I
(Small)
ar.ix11.3 30 27.3 kg | 22kg Replace
3 | Safety valve spring 37x 28.9 31.5kg | 25.2 kg
Ripper suction valve
4 | spring 56x | 47 | 05 kg | I 0.4 kg
Blade lift suction valve
5 sonng 73x | 52 0.84 k.g | 0.7 kg
6 | Main relief pressure 140 kglem?
Saf | Adjpn
ety valve set 1
F ] pressure 160 kgfem
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MAINTENANCE STANDARD S

! HYDRAULIC CONTROL

WORK EQUIPMENT CYLINDER

(1) BLADE LIFT CYLINDER -

===

154F156
Unit: mm
Nao, Check item Criteria Remedy
Tolerance
- Standard Clearance
Standard size clearance limit
Shaft Hole
1 | Clearance b
piston rod and bushing - -0,100 +0.271 0.175 ~ e
-0.174 i +0.075 0.445 '
Replace
7 | Clearance between a5 —0.2 +0,039 | 0.200 ~ 1
piston rod and pin —0.3 4] 0.339
Clearance batween cylinder -0.100 +0.074 | 0.100 ~
3 | support shaft bushing and 75 —0,174 | 0 [ 0.244 0.5
yoke bushing
Ti ’manin torgue of z
# Dlsuton rw? © 1802 18kg.m Al
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HYDRAULIC CONTROL

{2) BLADE TILT CYLINDER

154F257
Unit: mm
Na. Check item Criteria Remady
Standard Tolarunce Standard ] Clearance
size clearance fimit
1 Clearance b piston Shaft Hole I
d bushi :
Wi e e 50 —0.120 | +0270 | 0181~ -
—0.207 +0.061 0477 E
Replace
i o +0.5 0.200 ~
Spherical clearances ba-
2| tween piston rod hed and "o | =01 10.2 0.600 | !
cap
3| Clearance between cylinder 60 =0.3 +0.174 0.400 ~ s
bottom bushing and pin —0.5 +0.100 0.674
Tightening torque of + : :
4 piston nut 690 kg.m Adjust
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MAINTENANCE STANDARD EiSES

% HYDRAULIC CONTROL

(3) RIPPER CYLINDER TY 220

IHF?_EB
Unir: mm
Na. Check item ;. Clearance Remedy
Standard Tolerance Standard Clearance
size Shaft Hole clearance limit
q | Clearance between
Pyt rod and besiting 0100 | 40271 | 0.175~ i
3 —0.174 | +0.075 0445 S
- Replace
2 Clearanca between piston 75 =0.030 +0.286 0.214 ~ 1
rod bushing and pin -0.076 | +0.184 0.364
Clearance between cyl- 0.030
=0. 6 0.214 ~
3 | inder bottom bushing 75 | = +0.28) | | ’
and pin 0.076 | +0.184 0.362 .
1 Tightening torque of .
4 piston nut 405:40.5 Adjust
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YORAULIC CONTROL #

QUICK DROP VALVE
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.

AINTENANCE STANDARD

j - |

ey ) b0
il
E_

ol
| |
154F275
Unit: mm
No. Check item Criteria Remedy
Standard Telarsnce Standard | Clearance
size clsarance limit
1 Clearance between Shaft Hole
R TS o —0.011 | +0010 | 0013~
-0.016 0 0.018 - 0.024
Replace
Standard. size Repair limit
2 Valve spring Fr;ecl'.ng?th Inx‘t::.laﬁon Instrcl'lagiorl l:nm ’m‘la;{lg:}im
55.9 139
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MAINTENANCE STANDARD# 2 HYDRAULIC CONTRoL

ROTARY SERVO VALVE | |

o R
.

J'i Jrl \'\ [ | ﬁ

L3~

QLL
7 =)
Hoit

Section A - A ||_..c

154F 259

Unit: mm i
Nao, Check item Criteria Remedy
Standard size Repair limit
Free length | Installation| Installation Frea Installation
1 Input lever spring x 0D length load I
Replaca oL
2 Detent spring | | | |
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STRUCTURE A
~ STRAIGHT TILTDOZER Tv 220

|

—

=

154F260
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STRUCTURE AND FUNCTION

WORK EQUIPMENT

~STRUCTURE

The work equipment system is divided into the work

equipment and the hydraulic control device which

controls hydraulic equipment. '

In TY 220 machines, straightdozer and straight-
- tiltdozer are two representative hydraulic equipments,

Straight tiltdozer is explained in this section.

STRAIGHT-TILTDOZER

High tensile strength steel plate is used for the
front side plate of blade (1) to give enough stren-

1. Blade
; gth for severe work.
2. Cutting edge The cutting edge (2) is madeof cutting blade
3. End bit carbon steel and is divided into three parts to
i make turning operations easy.
A St fane The end bit (3) is made of low alloy, cast steel
5. Brace which has high resistance to wear and high stren-
6. Tiltcylinder gth.
g R The straight frame (4) is made of high tensile
' strength steel plate and is of box type.
8

. Trunnion The straight frame is fixed to the blade at is
front by the joint block and to the track frame
at its rear by the trunnion (8} and can be moved
up and down by the blade lift cylinder.

The blade and’straight frame are supported by
a:‘tilt cylinder at their right side and by a brace
(6} at their left side.
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STRAIGHT TILTDOZER 525

STRAIGHT TILTDOZER TS 220

’\Q’f?ﬁ
:l
£

z____..-- o

d A : i)
e oo o F0 oo&;})

b

154F261
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STRUCTURE AND FUNCTION

1. Blade

2. Cutting edge
3. Endbit

4. Streight frame
B. Brace

6. Tiltcylinder
7. Arm

8. Trunnion

s+ 308 -
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WORK EQUIPMENT

. .STRUCTURE

The work equipment system is divided into the work
equipment and the hydraulic control device which
controls the work equipment.

In  TS220 machines, angledozer, straightdozer
and straight-tidozer are three representative hydau-
lic equipments.  Straight-tiltdozer is explained in
this section.

STRAIGHT-TILTDOZER

High tensile strength steel plate is used for the
front side plate of blade {1} to give enough stren-
gth for severe work.

The cutting edge (2) is made of cutting blade
carbon steel and is divided into three parts, to
make turning operations easy.

The end bit (3} is made of low alloy cast steel
which has high resistance to wear and high stren-
gth

The straight frame (4) is made of high tensile
strength steel plate and is of box type, with
high strength. The straight frame is fixed to the
blade at its front by the joint block and to the
track frame at its rear by the trunnion (8), res-
pectively, and can be moved up and down by the
blade lift cylinder. hes
The blade and straight frarhe are supported by a
tilt cylinder at their right side and by a brace (6)
at their left side. .

In addition, a relief mechanism for tilting is
applied at the center of back side of blade.
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WORK EQUIPMENT

ks STRUCTURE AND FUNCTION

FIXED MULTI-SHANK RIPPER TY 220

12

154F262
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STRUCTURE AND FUNCTION #&

WORK EQUIPMENT

?tRUCTURE

Following are the four representative, hydraulic
rippers.
1. Fixed, multi-shank ripper
2. Variable ripper
- 3. Fixed, giant ripper
4, Variable, giant ripper
Fixed multi-shank ripper is explained in this section.

1. Ripper bracket

2. Link tupper) FIXED MULTI-SHANK RIPPER

The upper and lower links (2}, (3) are fastened by
. Pin (upper) pins (4), {5) to the ripper bracket (1) which is
_ Pin llower) mounted on the rear surface of the steering case
by nuts, The beam (6) is attached to the tip of
upper and lower links by pins (7}, (8).

3, Link (lower)

%
5
6. Pin (upper)
7
8
8

. Pin llower) ~ The shank (9) is mounted on the beam (8) by pin

i (12). Point {10) and protector (11) are mounted
on shank by pin.

+ Shank In the ripper cylinder usad for raising and lowaring

10. Point (digging) the shank, its bottom is fixed by same

11. Protsctor pin as link mounting pin (5) and the ripper cylin-

der is fixed to the beam at its rod side by pin (13).
Point digging depth is obtained by converting
13. Pin ripper cylinder explansion and contraction opera-
tion into ripper point raising and lowering opera-
tion by using a four joints link mechanism (para-
llelogram which consists of pin {4), (5), (6) and
(7).

12. Pin
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WORK EQUIPMENT R SRR DISASSEMBLY AND ASSEMBLY

DISASSEMBLY AND ASSEMBLY
DISMOUNTING BLADE ASSEMBLY

m Place blocks (height: 370 mm) under [-frames.

Stop engine, then operata tilt control laver two or
three times to relesse internal pressure in piping.

1. Remove lock pin (3) of cylinder assembly (1) and puli
out pin (2).

2. Sling cylinder, start engine and retract cylinder rod,

3. Remove covers (4) and (5) from blade tilt cylinder
hoses.

4, Release clamp (10) and disconnact hoses (6] and (7)
between tilt control valve and tilt cylinder.

5. Remove trunnion caps (B). Start engine and dis-
connect blade assembiy and trunnion (9).

MOUNTING BLADE ASSEMBLY

1. Set blocks under left and right I-frames so that trun-
nion mounts are 445 mm from the ground, ahdI-
frames are 2762 mm apart at center,

2. Start engine, move machine forward and position
blade and trunnions (9).

3. Install left and right trunnion caps (8).

4. Connect hoses (6} and (7) between tilt control valve
and tilt cylinder assembly (1).

5. Install covers (4) and (§) over tilt cylinder hoses.

6. Sling cylinder assembly. Start engine, extend rod
and insert mounting pin (2) and lock pin (3).
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WORK EQUIPMENT RN s s ety DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF BLADE ASSEMBLY

Right srm
7
o gb'il ue
2 o
Tilt tube
1 cover i ]
Tilt hose Tilt eyl- Right
cover 3 inder tubes I-frama
Tilt eyl-
Inder hoses 5
$ow Tilt cyl- ;
inder ass'y
Blade
s’y Right side
Laft side i
§
]
Left tilt
brace N, 10
Left

] I-frame
bt
lique
am

\ 12
Left arm

154FQ77

Tilt hose cover
Remove hosa cover (1).

Tilt tube cover
Remove tube cover (2),
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DISASSEMBLY AND ASSEMBLY &

3. Tilt cylinder hoses =
Disconnect hoses (3) and (4).

4. Tilt eylinder tubes
Release clamps (5), (6) and (7) and remove tubes
(8) and (9).

5. Tilt cylinder assembly
Sling tilt cylinder assembly (10) with crane, discon-
nect it from |-frame (11) and blade (12), and lift away.
* Note number and thickness of shims at blade ball
joint for later reference.

Tilt cylinder assembly: 165 kg

6. Left tilt brace
Sling left tilt brace (13) with crane, then disconnect
it from I-frame {14) and blade (12) and lift away.
* Note number and thickness of shims at blade ball
joint for later reference,

@ Tilt brace: 65 kg

7. R.H Oblique arm

8. L.H Oblique arm
Sling R.H oblique arm (15) and L.H oblique arm (16},
disconnect them from arms (17) and (18) and I-frame,
and lift away.
* Note number and thickness of shims at I-frame ball
joint for later reference.

A
Oblique arm: 60 kg

% WORK EQUIPMENT

. 403 -
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WORK EQUIPMENT B

9. Right |-frame

10, Left I-frame
Insert blocks 1 under left and right arm mounts to
prevent blade from falling over, Sling I-frame (14)
with crane, disconnect joint (19) and blade (12) and
lift I-frame away. ?

_ |-frame: 350 kg

11. Right arm

: DISASSEMBLY AND ASSEMBLY

12. Leftarm

1) Lower blade and lay it flat on ground,

i 2) Sling right arm (17) and left arm (18) with crane,
disconnect from blade (12) and lift away.

@ Arms: 90kg

#* Note number and thickness of shims at ball
joint at both ends for later reference.-

Blade assembly: 1,600 kg
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WORK EQUIPMENT DISASSEMBLY AND ASSEMBLY

ASSEMBLY OF BLADE ASSEMBLY
: i

Laft arm 5
1 ﬂ'““'
Laft
| frame 1
Left tile
brace
Left side -
Right side
Blade
] 12
Right Tilt hose
| frame cover
]
Bﬁl que
arm
2
Right arm
154F078
1, Laftarm

2. Rightarm
. Attach left arm (18) and right arm (17) to blade (12),
and join together,

* For each joint insert the same number and thickness
of shims tnat were removed during disassembly,
Check and adjust as follows:

* Adjustment of dimension ¢
Adjust shims at ball joint so that axial play is less
than 1 mm, but ball can still turn smoothly.

* Thickness of shims should not be less than 3 mm,
-+ Adjustment of dimension d
O Insert shims of a standard thickness of 5 mm at
(d) as adjustment will be made. when mounting
blade assembly on machine.

73F008

o 405
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DISASSEMBLY AND ASSEMBLY & WORK EQUIPMENT

3. Left I-frame .
1) Sling blade with crane, insert blocks 2 undes
arm mounts to keep blade in standing position.

2) Attach joint (19) to I-frame {14), lift with crane
and connect to blade (12).

3} Insert block 1 under l-frame so that center of
I-frame trunnion mount is 442.5 mm from ground.

4. Right |-frame
Mounting procedure for right I-frame (11) is same as
for left |-frame.
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WORK EQUIPMENT

DISASSEMBLY AND ASSEMBLY

ﬂ. .
6. L.H Oblique arm et

6. R.H Oblique arm

Sling L.H oblique arm (16) and R.H oblique arm (15}

with crane, and connect to arms (18) and (17), and |-

frame (14) and (11).

* Adjust shims at ball joint so that axial play is less
than 1 mm, but ball can still turn smoothly.

<+ % Thickness of shims should not be less than 3 mm.

- (standard: 6§ mm)}

* |f at time of connection, pin holes are not aligned,
move I-frame to right or left.

7. Left tilt brace
1) ~Sling left tilt brace (13) with crane and connect to
blade (12). -
#* Adjust shims at joint face so that axial play of
“{“w=,  ball is less than 1 mm, but ball can still turn
smoothly.

2) Turn handle (20) to align pin hole for connection
to I-frame (14), then connect.

8. Tilt cylinder assembly
1) Sling tilt cylinder assembly (10) with crane and
connect to blade (12).
* Adjust shims at joint face so that axial play of
ball is less than 1 mm, but ball can still turn
smoothly.

2) Extend cylinder with a bar to align pin hole for
connection to |-frame (11), then connect.

+* NOTE: 0Oil comes out when extending cyl-
inder, so prepare a container,

407 -
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

9, Tilt cylinder tubes
Secure tubes (B) and (8) with clamps (5), (6) and (7).

10. Tilt cylinder hose
Install hoses (3) and (4).

11. Tube cover !
Install tube cover (2),

12. Hose cover
Install hose cover {1).




https://truckmanual shub.com/

WORK EQUIPMENT

B DISASSEMBLY AND ASSEMBLY

DISASSEMBLY OF RIPPER ASSEMBLY

—_ Shank }— Link Beam  |— Ripper hose

1547080

1. Shank
1) Remove shank pin (1) and collar (2}.

2) Sling shank (3) by its top and remove shank
mounting pin (4).

3) Start engine and raise ripper assembly fully,
Lower shank,

@ Shank: 200 kg

4) Insert block 1 (height: approx. 700-mm) under
arm to keep ripper assembly (5) in position.

2. Link
Hoist link (7) and remove mounting pin of bracket
(6) and beam (8).

@ Link: 83 kg
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT

3. Beam
1) Sling beam (8) end pull out mounting pin at
cylinder head. Start engine and fully retract
cylinder rod.

2) Raise beam (B) and after inserting block 2
(height: approx, 1000 mm) under beam, lower it
again,

3] Remove mounting pin (10) connecting beam and
arm (9), Lift beam and remove.

Beam: 1150 kg

* |Insert block 3 under cylinder,

4. Ripper hose
Remove hosa (11) between ripper control valve and
cylinder assembly.

5. Cylinder assembly
Using jack bolt (4) (416 mm, P = 1.8), pull out pin
(13) connecting arm and cylinder assembly (12).
Lift eylinder assembly and remove,

“""“ Cylinder assembly: 115kg

* Leave mounting pin in arm,

1549021

- 410 -
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WORK EQUIPMENT

DISASSEMBLY AND ASSEMBLY

6. Arm

Hoist arm (14), pull out mounting pin and remove
arm,

Arm: 380 kg

.
7. Bracket

Hoist bracket (6), remove mounting nut (15) and lift
away bracket.

@ Bracket: 125 kg

- 411 -
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DISASSEMBLY AND ASSEMBLY §

! WORK EQUIPMENT

ASSEMBLY OF RIPPER ASSEMBLY

7
Arm
1 L] H § T
Steering Bracket Ripper hose —— Beam —— Link —  Shank
case ~
164F079
1. Brackst

Lift bracket (6) and insert mounting bolt (15).

&% Bracket: 2251 25 kg.m

2, Arm
Sling arm (14), align with bracket holes and temporari
ly insert mounting pin (13).
* [nsert mounting pin so that bottom of cylinder can
enter. 3

- 412 -
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WORK EQUIPMENT ISR DISASSEMBLY AND ASSEMBLY

3. Cylinder assembly T
1) Lift cylinder sssembly (12) and aligning it with
holes in bracket and arm, Insert and lock mounting
pin (13).

2) Insert block 1 (height: approx, 700 mm) under
arm to keap it in pasition.

3) Insert block 3 under heed of cylinder assembly.

4. Ripper hose
Fit O-ring and install hose {11) between ripper control
valve and cylinder assembly.

@ Fit O-ring securely in groove.

6. Beam
1} Lift beam (8) and aligning it with hole in arm (9),
insert and lock mounting pin (10),

2) Lift beam and insert block 2 (height: approx.
1000 mm} under beam to keep it in position.

© 413 -
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DISASSEMBLY AND ASSEMBLY

WORK EQUIPMENT

3) Start engine and extend cylinder rod (18). Align
with hole in beam and insert mounting pin (10).

L]

6. Link .
Lift link (7) and aligning it with holes on both sides
of bracket (6) and beam (B) insert and lock mounting
pin.

7. Shank
1) Start engine and fully raise ripper assembly. Lift
shank (3} by its top and insert shank mounting
pin (4).

2) Install collar (2) and shank pin (1),

+ 414 -
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WORK EQUIPMENT i e

A% MAINTENANCE STANDARD

MAINTENANCE STANDARD
STRAIGHT TILTDOZER TY 220

(1) BLADE, FRAME

Detaii of left frame @

s SectionG -G . Section H - H

415 -
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MAINTENANCE STANDARD

WORK EQUIPMENT

Unit: mm
No. Check item Criteria Remedy
Standard Tolarance Standard l Clesrance
size claarancs Timit
1 Spharical clesranca batween Shaft Hele
trunnion cap and trunnion
130 ball -0.5 +0.5 05~15 10
-1.0 1]
Clearance between frame -0.3 +0.3 o
2 | Ginand joint " | 05 l 0 | 03 "I 3
Clearanca between blade pin -03 +0.3 s
3 and joint 60 i 05 | 0 | 0Z~08 | 3 Replacs
Clearance batween joint, -0.2 +0.4 = .
4 | bracket and frame 120 | -07 1 +0.1 | B3t | e
Clsarancs betwean brm -0.3 +0.5 ~
5 | pin and bracket 80 | —05 | +0.2 1 05~1.0 | 2
Clesrance between brace 03 +0.5 g
§ pin and frama o | 0.5 | +03 | 0.6~10 I 2
Clearance batween sphericity 0 +0.5 -
1 of brece, arm and cap 100 ball ‘ -0.1 | +0.2 1 0.2~06 3
Clessrance between cap of -0.1 +0.2 e
8 arm and frame 120 | —0.2 l 0 | 0.1 ~04 ‘ Shi
im
adjust
Clesranca batween sphericity -0.2 40,3 = or replacs
] and cs0 116 ball I —03 | 0 ] 0.2 O.Bl 1
—0.046 +0.100 0.046 ~
10 | Clssrances between .o:'m and arm 135 | —0.106 | 0 | 0.206 |
Clesrsnce between cylinder —0.2 +0.5 it
11 | piston rod pin and bracket 45 l -03 I +02 l o3 °'31 2
Replace
Clearance between arm and 0.3 +0.2 o
n mounting pin = | —0.56 | (1] | 0.3 l'}'.“'|

+ 416 -
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WORK EQUIPMENT ¥ %2 MAINTENANCE STANDARD

STRAIGHT TILTDOZER TS 220

(1) BLADE AND FRAME

-,.

=D

ﬁﬂ Fo

Detail of left frame

1B4F284

- 417 -
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WORK EQUIPMENT

Unit: -mm
No, Check item Criteria Remedy
Standard T Standard | Clesrance
’ size clearance limit
1 Spherical clearance between Shate Hole
trunnion ¢sp and trunnion
130ball | 35 "5 los~1s } 10
Clearance betwesn frame pin 03 +0.3 ~
2 and joint 60 | oy | 0 ! 0.3~08 l 3
Clearsnca between blade pin =03 +0.3 - Replace
3 | and joint &« l 05 l 0 93~08 3
Cisaranca batwesn joint 0.2 +0.4 s
4 bracket and frama L | 0.7 ! +0.1 | 0.3~1.1 i 6
Clearance between braca pin 0.3 +0.5 s
5 | and bracket Bd | 0.5 | 402 I 0.5~1.0 1 2
Cisarsnce betwean brace pin 0.3 +0.5
€ | and frame &0 ‘ 05 ‘ 103 | 06~1.0 ' 2
Clearanca between sphericity 0 +1,5 .
7 of bracs, arm and cap 100 kall l 0.1 | +H.2 \02 0.6 | 1
Clearance between arm pin —0.3 +0.3 o
8 | and brackat 55 l —05 \ 0 | 03-~08 i .2 -
im
adjust
Clesrancs between sphericity 0 .5 - or replace
a and cap 110 bail l —0.1 | 0.2 103 0.6 | 1
Clearsnce betwesn cap ind —0.1 +0.087 | 0.1 ~
10 brackat 120 l 02 i 0 | 0.287 | ®
Clesarancs Detween cylindsr —0.2 +.5 g l
11 | iston rod pin snd bracket 4 l —-03 ‘ 402 1 D4~ 08 I 2 Hepioce

* 418 -
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WORK EQUIPMENT MEESS s i i MAINTENANGE STANDARD

(2) CUTTING EDGE AND END BIT

@ = Q|

154F 268
Unit: mm
No, Check itemn Criteria Remady
| Standard size I Repair limit Raciace o
1 | Height of cutting edge - r'.’mi"'
: tar TUrning
254 213 180 )
2 | Height of end bit {outside] | 292 I Fak
3 | Height of end bit linside) | 54 l 21 Raplace
4 | Width of end bit ] 435 l . 360
5 mmiMWanﬂw B4%8} . i Adjust

* 419 ..
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MAINTENANCE STANDARD

. WORK EQUIPMENT

CYLINDER STAY TY 220
3 1 .2

i

154F 268
CYLINDER STAY TS 220
164F267
Unit: mm
No. Check item Criteria Remedy
Standard Tolerance Standard Cl:ormu
size clearance imit
1 Clearanca batween cylinder Shaft Hole
yoks and bushing
—0.072 | +0.054 0.072 ~
' NS | o426 | o 0.180 0.6
Replace
2 |© between cylind 7% —0.080 | +0.046 0.060 ~ 0.5
ygke and bushing —0.106 1] 0.152
Clearsnca betwean lift cyl- +0.074
3 | inder supporting shaft and 75 | | o 0.5
bushing

- 420 -
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WORK EQUIPMENT 3

MAINTENANCE STANDARD

FIXED MULTI-SHANK RIPPER TY 220

154F268
Unit: mm
No, Check item Criteria RHemedy
Standard Tolerance Standard Clearance
size clearance limit
1 Clearance between link pin Shaft Hole
ol bl 75 | 0030 | +0400 | 0230~ o
—0.076 +0.200 0.476 i
Clearance between shank Shaft 60 +0.3 +.3 E
2 | holder and shank pin Hole 62 1 —0.3 —03 I 14~26 | 10.0
Clearance between shank Shaft 60 +0.3 +1.0 " i
3| pin and shank hole Hols 65 | -03 | i i i 37~65 l 15.0
l Standard size I Repair limit
4 | Wear of point
335 225
5 | Wear of protector ] 13 | a3
Tightening torque of mount- +
& ing nut of ripper bracket 225225 kg.m Adjust

- 421 .
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OTHERS

ELECTRICITY .

ELECTRICAL SYSTEM
ELECTRICAL CIRCUIT

Battery 12\',1?0&1)(@_
Front lamp-{R.H)
80w

Altarnator
{option)
e 1
{508 4
N J
15w 15w
SE
| Yo roiw
Front lamp [L.H) L) e B o
N E +oF || r e ﬂ
gow A | = Lo || ne]
B :g U [F]
oIn Coolsr compressor [i¥] L]
oiy e 2l | Spal v i ”FEE;EDESN"
] -
Torgua converter oil temperature sensor £ e F:%g
£ ITorgue converter vehicle only) Sparel 253 1o [eTron Spare
T e Siifen el 22 |
[ ] Engine watar temperature sensor [ T K —
-g Spare QE([EQ P
!ﬂi PAE 4ar [1oD) coll ozv
= o8]l 8O
Hom __g’§| Shut-off valve |leallral]

Glow plua
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Magnatic clutch
(cocler com-

OTHERS

52
o
T J _,.;‘.;, 2=\ Ripper lamp 80 W
—————————-gi= 3\ Ripper lamp
r"‘-q:::g;"’ (option)
1 e
Shant T
EL inverter {option)
158
ozmw N
]
A =
Heater switch a =k
028 o 15w Y
Stator switch - e
SON, namw .
Torque converter oil temperature gauge
"y {Torque converter vehicle only)
o T . 1
- 1
L] 1
!
i) T | Engine water temperature gauge
e . H
i
e 1
Engine oil | Rear lamp 80 W
pressure |
- gauge
oon ..., Back-up slarm
AN Priming oil | | <} loption)
(&) ) pressure = o
- gauge ﬁ _,L

Starting switch key position

Peahest O ON
eat
Ky B|BR|R,|R:| C |Acc
Erﬂmt oo 3] o
OFF | O
oN | 6o 5]
Stant | OO =O—+0 Ja——
Auto wurn

154F200
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ELECTRICAL CIRCUIT

100 8
Front lamp
R oR
oW
Alternator (OP]
Dt
ey NS
1 S0a rﬂf_
\azee S
N .

Cooling weter tempel sture sersor
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OTHERS

Regulator Safety relay Rippar lamp (OP)

B C N OSwE r“_,-‘_":x‘= Bow
Q0000 o

028 '1 f l 028 . wr

QIWR 1 1 l
1

Q2L
0L
Heater switch

1
%’7
0289

Shunt (OP),
?:'i' 158 Rear lamp
OZRW oz 1 T ORN
Lamp switch —I" (3) Ammeter ".1; c2Rw
- 8 o ¥el o L4 we
£ 0z & Shill, WM e &
ﬁ — CrT—
.

Starter switch B g ¢ )
o 4 Torque converter oil
ol temperature gsuge
o i

N Back-up aiarm (OP)

el Cooling water .
oled temperaturs gauge 2 Ic."
- ..cf i

o

_ 1
S — J‘ Loze _ e
; i:)» Engine oll pressure gauge

B |

12V, IT0ANE 2

e TR
B

- 425 -
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OTHERS W RS ELECTRICITY

WIRING DIAGRAM
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1. Head jamp
2. Dust indicator outiet
3. Engine water tempernsture gauge sansor
4, Regulator
6, Safety relay
6. Inverter
7. Hom switch
8. Rear lamp
9. Battery relay switch
10. Battery
11. Back-up slarm switch
12. Torque converter oil temperature gauge sensor
13, Priming pump strainer outlet
14, Engine oil pressure gauge outlet
15, Starting motor
16, Altemator
17. Hom

OTHERS

v 427
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