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TEMPERATURE

Fahrenheit-Centigrade Conversion.

A simple way to convert a fahrenheit temperature reading into a centigrade temperature reading or vice
verse is to enter the accompanying table in the center or boldface column of figures.

These figures refer to the temperature in either Fahrenheit or Centigrade degrees.

If it is desired to convert from Fahrenheit to Centigrade degrees, consider the center column as a table of
Fahrenheit temperatures and read the corresponding Centigrade temperature in the column at the left.

If it is desired to convert from Centigrade to Fahrenheit degrees, consider the center column as a table
of Centigrade values, and read the corresponding Fahrenheit temperature on the right.

OC OF OC OF OC OF OC OF

-40.4 -40 -400 | -11.7 11 51.8 7.8 46 1148 | 27.2 81 117.8
-37.2 -35 -31.0 | -11.1 12 53.6 8.3 47 116.6 | 27.8 82 | 179.6
-34.4 -30 220 | -10.6 13 554 8.9 48 1184 | 283 83 | 1814
-31.7 -25 -13.0 | -10.0 14 57.2 94 49 120.2 | 289 84 | 183.2
-28.9 -20 -4.0 94 15 59.0 10.0 50 122.0 | 294 85 | 185.0

-28.3 -19 2.2 -8.9 16 60.8 10.6 51 123.8 | 30.0 86 | 186.8
-27.8 -18 04 -8.3 17 62.6 1.1 52 1256 | 30.6 87 | 188.6
-27.2 17 1.4 -7.8 18 64.4 1.7 53 1274 | 311 88 | 190.4
-26.7 -16 3.2 6.7 20 68.0 12.8 55 131.0 | 322 90 | 194.0
-26.1 -15 5.0 6.7 20 68.0 12.8 55 131.0 | 322 90 | 194.0

-25.6 -14 6.8 6.1 21 69.8 13.3 56 132.8 | 328 91 195.8
-25.0 -13 8.6 -5.6 22 71.6 13.9 57 1346 | 333 92 | 1976
-24.4 -12 10.4 5.0 23 734 14.4 58 1364 | 339 93 | 1994
239 | -1 12.2 4.4 24 75.2 15.0 59 1382 | 344 94 | 201.2
-23.3 -10 14.0 -3.9 25 77.0 15.6 60 140.0 | 35.0 95 | 203.0

-22.8 9 15.8 -3.3 26 78.8 16.1 61 1418 | 356 96 | 204.8
-22.2 -8 17.6 2.8 27 80.6 16.7 62 143.6 | 36.1 97 | 206.6
217 -7 19.4 2.2 28 824 17.2 63 1454 | 36.7 98 | 208.4
211 -6 21.2 1.7 29 84.2 17.8 64 1472 | 37.2 99 | 210.2
-20.6 -5 23.0 -1.41 35 95.0 211 70 158.0 | 51.7 125 | 257.0

-20.0 -4 248 0.6 31 87.8 18.9 66 150.8 | 40.6 105 | 221.0
-194 -3 26.6 0 32 89.6 19.4 67 152.6 | 433 110 | 230.0
-18.9 2 284 0.6 33 914 20.0 68 1544 | 46.1 115 | 239.0
-18.3 -1 30.2 1.1 34 93.2 20.6 69 156.2 | 48.9 120 | 248.0
-17.8 0 32.0 1.7 35 95.0 211 70 158.0 | 51.7 125 | 257.0

-17.2 1 33.8 22 36 96.8 21.7 71 159.8 | 544 130 | 266.0
-16.7 2 35.6 28 37 98.6 22.2 72 161.6 | 57.2 135 | 275.0
-16.1 3 374 3.3 38 1004 | 228 73 1634 | 60.0 140 | 284.0
-15.6 4 39.2 39 39 1022 | 233 74 165.2 | 62.7 145 | 293.0
-15.0 5 41.0 44 40 104.0 | 239 75 167.0 | 65.6 150 | 302.0
-14.4 6 42.8 5.0 41 1058 | 244 76 168.8 | 68.3 155 | 311.0
-13.9 7 446 5.6 42 1076 | 25.0 77 1706 | 711 160 | 320.0
-13.3 8 46.4 6.1 43 1094 | 256 78 1724 | 739 165 | 329.0
-12.8 9 48.2 6.7 44 1112 | 261 79 1742 | 76.7 170 | 338.0
-12.2 10 50.0 7.2 45 113.0 | 26.7 80 176.0 | 794 172 | 347.0
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SPECIFICATIONS

| 1. MAJOR COMPONENT

Tool box Fuel tank Hydraulic tank Main pump

NN

— \
Eﬂj Engine
T I
I—:,.H——/
Radiator
Oil cooler
Bucket \Main control valve
Tooth Turning joint Swing motor
Arm Arm cylinder Boom Boom cylinder Cab Muffler Counterweight

/
|

roller Travel motor

Side cutter dler Track

Connecting link

Bucket cylinder Carrier roller Track Sprocket

Connecting rod

D11072SP01
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7. UNDERCARRIAGE

1) TRACKS
Xleg type center frame is integrally welded with reinforced box-section track frames. The design
includes dry tracks, lubricated rollers, idlers, sprockets, hydraulic track adjusters with shock
absorbing springs and assembled track-type tractor shoes with triple grousers.

2) TYPES OF SHOES

Triple grouser
Model Shapes %
Shoe width mm(in) 500(20) 600(24) 700(28)
R130 Operating weight |  kg(lb) 11200(24690) 11500(25350) 11800(26010)
Ground pressure | kgficm?(psi) 0.39(5.55) 0.34(4.84) 0.30(4.27)
Overall width mm(ft-in) 2490(8' 2" 2590(8' 6" 2690(8'10")
Shoe width mm(ft-in) 500(20) 600(24) 700(28)
R130 Overall width mm(ft-in) 11900(26230) 12200(26900) 12500(27560)
Overall width mm(ft-in) 0.42(5.97) 0.36(5.12) 0.31(4.41)
Overall width mm(ft-in) 2500(8' 2" 2590(8' 6" 2690(8'10")
3) NUMBER OF ROLLERS AND SHOES ON EACH SIDE
ltem Quantity
Carrier rollers 1EA
Track rollers 6EA
Track shoes 41EA
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REGULATOR(2/2)

655

622

405
412
413
436
438
466
496
601
611
612
613
614
615
621
622
623
624
625
626
627
628

734

653 654 836

651 652 601

624

629

630 628

621

Hexagon socket screw
Hexagon socket screw
Hexagon socket screw
Hexagon socket screw
Hexagon socket screw
Plug

Plug

Casing

Feed back lever
Lever(1)

Lever(2)

Fulcrum plug

Adjust plug
Compensator piston
Piston case
Compensator rod
Spring seat(C)

Outer spring

Inner spring

Adjust stem(C)

Adjust screw(C)

623

629
630
631
641
643
644
645
646
651
652
653
654
655
656
699
708
722
724
725
728

SECTION A-A

Cover(C)

Lock nut
Sleeve, pf
Pilot cover
Pilot piston
Spring seat(Q)
Adjust stem(Q)
Pilot spring
Sleeve

Spool

Spring seat
Return spring
Set spring
Block cover
Valve casing
O-ring

O-ring

O-ring

O-ring

O-ring

2-4

625

626

730
732
733
734
735
753
755
756
763
801
814
836
858
874
875
887
897
898
924
925

887 763

O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
O-ring
Nut

Snap ring
Snap ring
Snap ring
Pin

Pin

Pin

Pin

Pin

Set screw
Adjust screw(Ql)

801

/ 925

627

732

756
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® Flow reset function

621 651 652 623 612 601 625 626

‘ F, i \/ !
} | A\ -
Large diameter ! <3 ! Ajismanmamemr
chamber | i D i chamber
! Servo piston | L 777777 ‘ 77777 {

]

140LC-7 7)¥} 2-15

As the self pump delivery pressure P1 or the companion pump delivery pressure P2 decreases,
the compensating rod(623) is pushed back by the action of the springs(625 & 626) to rotate lever
1(612) around point E. Rotating of lever 1 causes the feedback lever(611) to rotate around the
fulcrum of point D and then the spool(652) to move to the left. As a result, port CL opens a way
to the tank port.

This causes the servo piston to move to the left and the pump's delivery rate to increase.

The movement of the servo piston is transmitted to the spool by the action of the feedback
mechanism to move it till the opening between the spool and sleeve is closed.
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2) EACH SPOOL OPERATION

(1) TRAVEL OPERATION
(@ Travel forward operation

P1 BYPASS PASSAGE

TRAVEL LEFT

TRAVEL RIGHT

FROM RCV

c1 D1 P2 BYPASS PASSAGE

14072SF17

® Travel backward operation

—— P1 BYPASS PASSAGE

FROM RCV
o

|l TRAVEL LEFT

Ll TRAVEL RIGHT

FROM RCV

1 ol P2 BYPASS PASSAGE

14072SF18

During the travel operation, the hydraulic fluid of the pump P1 is supplied to the travel motor and the
hydraulic fluid of the pump P2 is supplied to the other travel motor.

The pilot pressure from the pilot control valve is supplied to the spring side of pilot port (pa1, pd1).

And it shifts travel right and left spools in the left direction against springs. Hydraulic fluid from the
pump P1 flow into the travel left spool through the bypass passage and hydraulic fluid from the pump
P2 flow into the travel right spool through the bypass passage.

Then they are directed to the each travel motor through port A1 and D1. As a result, the travel motors
turn and hydraulic fluid returns to the tank passage through the travel spools.

In case of the opposite operation, the operation is similar.
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(7) SWING PRIORITY FUNCTION

PATH"A" P2 PARALLEL PASSAGE

SWING PRIORITY SPOOL
]| < 1

iE —

= =

Up5 %—L }UT: o o

FROM RCV @W ] I@
T -

BOOM 2 SPOOL

| —

ARM 2 SPOOL

14072SF27

During swing priority operation, the pilot pressure is supplied to the port Pc3 and shift swing priority
spool in the right direction.

The hydraulic fluid from P2 parallel passage flows into the parallel passage of arm1 side through swing
priority spool and the passage "A" and also flows into the boom2 spool.

Due to shifting of the swing priority spool, the fluid from pump P2 flows to swing side more then next
spools to make the swing operation most preferential.
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2) REDUCTION GEAR

2 26 27 2817 1 22 2021 18258 12 41023 3 19

11 | \ 6
] mef 12
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p= < f
] 7
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— O ) R
=8 9
. L 16
[ —
11072SM03
1 Casing 10 Pin No.2 assembly 21 Plug(B)
2 Drive shaft 11 Pin No.1 22 Plug(A)
3 Ringgear 12 Thrust washer(B) 23 Spring pin
4  Planet gear No.2 13  Thrust washer(A) 24 Stopring
5 SungearNo.2 16 Knock pin 25 Stopring
6 Planet gear No.1 17  Sph roller bearing 26 Spacer
7 Sungear No.1 18 Cyl roller bearing 27 Cover plate
8 Carrier No.2 19 Bolt 28 Bolt
9 Carrier No.1 20 OQilseal 29 Needle cage
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' GROUP 4 TRAVEL DEVICE

1. CONSTRUCTION
Travel device consists travel motor and gear box.
Travel motor includes brake valve, parking brake and high/low speed changeover mechanism.

2 speed control port(PP3) Oil fill port(PF 1/2)

—

77;7 Qil level

o g 2l =] = R
— — — —

Pressure gauge port(M1, M2) Drain port(PF 1/2)

Port Port name Port size
P1 Main port SAE 5000psi 1"
P2 Main port SAE 5000psi 1"
M1, M2 | Gauge port PT 1/4
T1, T2 | Drain port PF 1/2
PP3 2 speed control port PF 1/4

11072TMO01
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(3) Automatic 2-speed shifting function

Spool #2

for auto shiftin "PP3"
(Independent from Pilot
pilot fluctuation) ON/OFF

Spool #1

for switching modes:
« Auto shifing mode
¢ Low fixed mode

(1)
(Light load)

Load pressure

N
N\

N

g

N

NN

NN

N

I

N |

(Heavy load

Load pressure

~

\PP3

M2

Steel ball
Seatin

For speed

shifting piston

~ErET

® @ @

ol

al [

//a N

1

8

(@)

©
S0

O

Selector valve

O

— o

.
5
9

PP3
Inlet

=

1] Open

Stop

i

Speed
shifting
piston

Automatic 2-speed shifting function has two modes (1) and (2) as below :
- (1) Low speed fixed mode... always low speed

- (2) Automatic 2-speed shifting mode

(2)-1 When motor load pressure is light, High speed.
(2)-2 When motor load pressure is heavy, Low speed.

This function above consists of three components.

- Spool #1 for switching modes
Auto-shifting mode(if PP3 is applied)

Low-speed-fixed mode (if PP3 is NOT applied)

- Spool #2 for auto shifting

If load pressure < set value then High-speed
If load pressure > set value then Low-speed

PP3
e
o]
—— M2
vﬁH Wv
[1]
P1 P2

11072TM11

- Selector valve, which always picks out high pressure and provide it to the SPOOL #2 regardless

of the rotating direction of motor.
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(2) Case where handle is tilted

15

25032RL04

When the push rod(14) is stroked, the spool(5) moves downwards.

Then port P is connected with port(1) and the oil supplied from the pilot pump flows through
port(1) to generate the pressure.

When the pressure at port(1) increases to the value corresponding to the spring force set by tilting
the handle, the hydraulic pressure force balances with the spring force. If the pressure at port(1)
increases higher than the set pressure, port P is disconnected from port(1) and port T is
connected with port(1). If it decreases lower than the set pressure, port P is connected with
port(1) and port T is disconnected from port 1.

In this manner the secondary pressure is kept at the constant value.

Besides, in some type, when the handle is tilted more than a certain angle, the upper end of the
spool contacts with the inside bottom of the push rod and the output pressure is left to be
connected with port P.
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2. RETURN CIRCUIT

Full flow filter Oil cooler  Check valve(2)
1.5kgf/cm?

/

Main control valve

| Check valve(1)
> 3.0kgf/cm?

Bypass relief valve
1.5kgf/em?

Al oil returned from each actuator returns to the hydraulic tank through the control valve.

The bypass check valves are provided in the return circuit.

The setting pressure of bypass check valves are 1.5kgflcm%(21psi) and 3.0kgflcm?(43psi).
returns to the hydraulic tank from the left side of control valve through oil cooler.

Actuators

140LC-77]E} 3-03

Usually, oil

When oil temperature is low, viscosity becomes higher and flow resistance increases when passing
through the oil cooler. When the oil pressure exceeds 3.0kgflcm?(43psi), the oil returns directly to the

hydraulic tank, resulting in the oil temperature being raised quickly at an appropriate level.

When the oil cooler is clogged, the ail returns directly to the hydraulic tank through bypass check valve(1).

The full-flow filter and bypass relief valve are provided in the hydraulic tank.

The oil returned from right and left side of control valve is combined and filtered by the full-flow filter. A

bypass relief valve is provided in the full-flow filter.

When the filter element is clogged, the bypass relief valve opens at 1.5kgflcm?(21psi) differential pressure.
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2. BOOM DOWN OPERATION

DOZER ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER CYLINDER
AL L
TRAVEL MOTOR
Pn2 Pn1
o -

|
| s
_@\_’\_ﬁ b B5
A 1 . 5 A5
T l D5 N Pc5r -t 1 N I PbS
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SWING MOTOR RECENERATION k
| Pb3
Al i |V o [rai
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1] D2 ‘ N L%j ﬁ 77777 k — —Pb21 A2
Poa—1 — _“:’:’:’::’:’J’ ORT | pp2o
P24 T2 ]] S rPa20
' TswiNG iﬁ « BOOM 1 !
ct || | B1
AR =11 | S
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| L |
=2 4k ‘
_,ﬂj—;&‘; ‘ T
e T e e T
— :
— I
HYDRAULIC TANK
FRONT REAR PILOT
PUMP PUMP PUMP
| ~ |
[
11073HC11

When the right control lever is pushed forward, the boom spools in the main control valve are moved
to the down position by the pilot oil pressure from the remote control valve.

The oil from the front pump flows into the main control valve and then goes to the small chamber of
boom cylinders. At the same time, the oil from the large chamber of boom cylinders returns to the
hydraulic tank through the boom spool in the main control valve.

When the down speed of boom is faster, the oil returned from the large chamber of boom cylinder
combines with the oil from the front pump, and flows into the small chamber of the cylinder.

This prevents cylinder cavitation by the negative pressure when the front pump flow can not match the
boom down speed. And the excessive pressure in the boom cylinder rod end circuit is prevented by
the relief valve.



10. DOZER DOWN OPERATION

DOZER ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER CYLINDER
e
R B
TRAVEL MOTOR
Pn2 Pn1
C kT ‘
Pc6 D\B f e |
Pd6 5
l OPTION ‘
| |
‘ _@;Cﬂ—ﬁ : Tt BS
o — | o L \ =
HINE D5 Pt M- 1 Pb5
5 BT Pas
I DOZER EF BUCKET
C4 — : 1—/; : :
D4 17 DR3*¢ ———————————————— TN TB“
posp -+ PR [T e e
ST EMW IVl e A e
N _IQ:L A s k Pcd2
SWING MOTOR va = RECENERATION
|
|_Pb3
J@ [ [Pas
ARM 2
M L .
(I —™ - i\@
[—%ﬂ ¥ A2
c1 B1
D1 h,gp,},,; :T | I i ,,4,,,512% Al
[Pl [ m g Y >al |
= 1 TRAVEL(RH) * il s X 4 m%m TRAVEL(LH) 1 e
| I |
| e I
PO O TH ) 3 \
g ﬁg
Lfiiflig;f I L
Pz
— :
HYDRAULIC TANK
FRONT REAR PILOT
PUMP PUMP PUMP
11073HC19

When the dozer control lever is pushed forward, the dozer spool in the main control valve is moved to
the dozer down position by the pilot oil pressure from the remote control valve.

The oil from the rear pump flows into the main control valve and then goes to the large chamber of
dozer cylinders.

At the same time, the oil from the small chamber of dozer cylinders returns to the hydraulic oil tank
through the dozer spool in the main control valve. When this happens, the dozer blade is down.

3-23



SECTION 4 ELECTRICAL SYSTEM

Group 1 COMPONENE LOCAHON -++vs+evsseesseesseesseesesmrassesssessesssesssesssssssesssesssessssesseesssesees 4-1
Group 2 Electrical CirQUIL ------------=ss=srrrmssrermmmmaeieemee e e e e e 4-3
Group 3 Electrical Component SpecifiCation -« s esrerimminiinii 4-23
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4. HEAD LAMP CIRCUIT

1) OPERATING FLOW
Fuse box (No.14) — I/conn [CN-5(15)] —= Light switch[CS-21(1)]

% When lamp switch ON

— Light switch[CS-21(7)] — l/conn[CN-6(12)]
I/conn [CN-10(2)] — Cassette radio illumination [CN-27(7)]
I/lconn [CN-11(8)] — AC & Heater controller illumination
Head lamp [CL-4(2)] : Head lamp ON
I/lconn[CN-6(8)] — Cigarlight [CL-2]

— Light switch[CS-21(5)] — Cigarlight[CL-2]

2) CHECK POINT

Engine Key switch Check point Voltage

@O - GND (Fuse box)
STOP ON @ - GND (Switch power input) 20~25V
@ - GND (Switch power output)

% GND : Ground
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FUSE BOX

CONTROLLER CIRCUIT
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CPU CONTROLLER
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:0.25~0.12¢

Part name Symbol Specification Check
) 24V
DC/DC - ol ono 24V 12V 3 24V(A-B)
Converter 12V(B-C
@) 12v | 12V (BC)
CN-138
o10 / M\ « Check resist
Blower motor 24V 9.5A 8 9 5ec Ir:esT anc.:e 112
o0 \@J 59 (For terminal 1-2)
2 # Check resistance
Resist 1.12 Q (For terminal 4-2)
estsior - 207 9 (For terminal 2-3)
3.17 @ (For terminal 3-1)
o ¥ Check resistance
Duct sensor A0 1°C OFF _ I
(Switch) 2°C ON : 0 @ (For terminal 1-2,
020 the atmosphere temp : over 4°C)
Preheat % Check contact
oy 24V 200A Normal - 0.949
(For terminal 1-GND)
CN-24
% check resist
Preheater *Q 24V 200A % check resistance
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4) CN TYPE CONNECTOR

No. of
pin

Receptacle connector(Female)

Plug connector(Male)

=@

S810-001202 S810-101202
2 2
| S
2 SN
[  —
1 1
S810-002202 S810-102202

B

2

—

=gyt
T

1 2 1 3
$810-003202 $810-103202
2 4 1 3
] ]
—
+ | BE= [ 2H IT1|
—
1 3 2 4
$810-004202 $810-104202
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SECTION 5 MECHATRONICS SYSTEM
'GROUP 1 OUTLINE |

The NEW CAPO(Computer Aided Power Optimization) system controls engine and pump mutual power
at an optimum and less fuel consuming state for the selected work by mode selection, one touch
deceleration, power boost function, etc. It monitors machine conditions, for instance, engine speed,
coolant temperature, hydraulic oil temperature, and hydraulic oil pressure, etc.

It consists of a CPU controller, a cluster, an accel actuator, an EPPR valve, and other components. The
CPU controller, and the cluster protect themselves from over-current and high voltage input, and
diagnose malfunctions caused by short or open circuit in electric system, and display error codes on the
Cluster.

Engine control system
% Mode selection system }—E Pump control system
Power mode selection

ﬁ Power boost system |

% Travel speed control system FTraveI speed control system

% Automatic warming up system |

N%V\\(/SQFAEIK/IO I Engine overheat prevention system |

ﬁ Anti-restart system |

Controller & cluster protection

Self-diagnostic system
% agnasTe sy Open-short diagnosis & error code display

HMachine condition monitoring

4 Machine monitoring system . L
Electric signal monitoring

ﬁ One touch deceleration system |

5-1



'GROUP 9 ENGINE CONTROL SYSTEM

1. CPU CONTROLLER MOUNTING

1 CPU controller
2  Electric box
3 Bolt(M8)

11075MS12

2. CPU CONTROLLER ASSEMBLY
1) Remove four pieces of bolt(3) of electric box(2).
2) Disconnect 2 connectors from CPU controller.
3) Remove 6 pieces of screw and open the cover of CPU controller.
4) Inspection : Check PCB(Printed Circuit Board)
(1) If any damage is found, replace CPU controller assembly.

(2) If not, but CAPO system does not work please report it to HHI dealer or A/S department.
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' GROUP 12 MONITORING SYSTEM

1. OUTLINE
Monitoring system consists of the monitor part and switch part.
The monitor part gives warnings when any abnormality occurs in the machine and informs the

condition of the machine.
Various select switches are built into the monitor panel, which act as the control portion of the machine

control system.

2. CLUSTER
1) MONITOR PANEL

Monitoring display

Fuel low level warning lamp Fuel gauge

Hyd oil temp warning lamp Hyd oil temp gauge

Engine coolant temp gauge

CPU controller
check warning lamp

Overheat warning lamp

Air cleaner warning lamp

Engine oil pressure warning lamp breh
reheat pilot lamp

Battery charging warning lamp

Overload warning lamp Warming up pilot lamp

Decel pilot lamp

Power mode switch
Coolant level warning lamp

Preheat switch
Travel speed switch

Wiper switch

Buzzer stop switch

Select switch

Washer switch

7075MS11

5-21



Group Display Name Description
od : on or oFF One touch od : on Shows that one touch decel switch is pressed.
) decel switch od : oFF Shows that one touch decel switch is released.
. ) PH : on Shows that preheat switch is pressed.
Group 3 | PH : on or oFF | Preheat switch PH : oFF Shows that preheat switch is released.
. Overload ol : on Shows that overload pressure switch is turned ON.
ol : on or oFF pressure switch | ol : oFF Shows that overload pressure switch is turned OFF.
Ho : on or oFF | Hourmeter Ho : on Shows that hourmeter is activated by CPU controller.
) Ho : oFF Shows that hourmeter is turned off.
Neutral relay nr:on Shgws that ngutral relgy for a_mh-restar‘ung function is
nr : on or oFF | (Anti-restart activated(Engine start is possible).
) relay) nr : oFF Shows that neutral relay is turned off to disable the
Group 4 engine restart.
ts : on  Shows that travel speed solenoid is activated
. Travel speed (High speed).
ts : on or oFF solenoid ts : oFF Shows that travel speed solenoid is released
(Low speed).
PR : on or oFF | Preheat relay PR : on Shows that preheat relay is activated.

PR : oFF Shows that preheat relay is released.
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4) Warning and pilot lamp
(1) Engine oil pressure warning lamp

® This lamp blinks and the buzzer sounds after starting the
engine because of the low oil pressure.

@ If the lamp blinks during engine operation, shut OFF engine
immediately. Check oil level.

21073CD07

(2) Air cleaner warning lamp

O This lamp blinks and the buzzer sounds when the filter of air
cleaner is clogged.
® Check the filter and clean or replace it.

21073CD08

(3) MCU controller check warning lamp

@ If any fault code is received from MCU controller, this lamp
C P U blinks and the buzzer sounds.
® Check the communication line between MCU controller and

CH ECK cluster.

21073CD10

(4) Battery charging warning lamp

@ This lamp blinks and the buzzer sounds when the starting
switch is ON, it is turned OFF after starting the engine.
@ Check the battery charging circuit when this lamp blinks during

engine operation.

21073CD13

(5) Overload warning lamp

(O When the machine is overload, the overload warning lamp
blinks during the overload switch is ON.

21073CD15
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2) ENGINE STARTS BUT MACHINE DOES NOT OPERATE AT ALL

NO

Is oil level in
hydraulic oil
tank within

standard level?

i

Cause Remedy
Replenish
specified oil to
the standard
vES Abnormal noise |\ level.
= comes out of Hydraulic pump is| Disassemble
hydraulic pump broken. and repair.
Do not hydraulic Abnormal noise
pump and pump YEs| comes out of | YES .
connections T pump See item 1).
ma}ke abnormal connection at page 6-5
noise?
Is primary pilot
L_| pressure within @
NO | standard level?
YES .
Clean pilot
Is not pilot piping piping interior or
YES | cloggedorisnot | | -
oil leakage present repair piping.
on pilot piping?
NO Pilot valve is Disassemble
@— faulty. and repair.
YES
Pilot relief valve is | Repair or
Is gear pump faulty. replace.
NO | delivering ail? [
NO Gear pump is Disassemble
broken. and repair.
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5) TRAVEL ACTION IS POWERLESS(Travel only)

Cause Remedy
YES
@
Is travel motor's
YES drain rate within |
standard level? .
VES Is travel brgk(-?‘ O Travel motor is Disassemble
B g{gﬁggg }’;‘\32"2 faulty. and repair.
Is travel relief
valve pressure | | o) Travel brake Disassemble
;N'th'lr,; standard valve is defective. | and repair or
ever: replace.
NO Travel relief valve | Disassemble
is faulty. and repair or
replace.
YES o .
Hydraulic circuit | Disassemble
Does parking that releases and clean.
brake piston travel parking
Remove parking | | | increases || move lightiy by brake is clogged
brake spring in hand? with dirt
travel motor, o .

@— draw out piston | | no | Parking brake Disassemble
completely, refit piston in travel and repair.
cover and check ;

motor is stuck.
if travel power
changes. Remains .
unchanlged Travel reduction Dlsassemble
unit is defective. | and repair.
6) MACHINE RUNS RECKLESSLY ON A SLOPE
Travel brake valve Cause Remedy
(counterbalance Disassemble
valve) is faulty. and repair or
replace.

6-16




3. BATTERY CHARGING WARNING LAMP LIGHTS UP(Starting switch : ON)

- Before disconnecting the connector, always turn the starting switch OFF.

- Before carrying out below procedure, check all the related connectors are properly inserted.
- After checking, insert the disconnected connectors again immediately unless otherwise specified.

Cause Remedy
YES :
VES Check voltage Defective controller | Replace
— between CN-51
(9) and chassis NO Disconnectionin | Repair or replace
vEs | Check voltage wiring hamess or | (After clean)
— between CN-2 meogﬂtgﬁ 5109)
(3) and chassis CN2(3)
Disconnectionin | Repair or replace
g:t\(ﬁ( e\:logﬁg;ator NO wiring hamess or | (After clean)
e - poor contact
termnal ["and between
chassis CN-2(3)-altemator
Voltage : 20~32V terminal "
Engine : Running
O Defective alternator| Replace
Check voltage
YES | 20~32V
NO ov
ALTERNATOR
CLUSTER
9 oA 0O
020
CN-51 CN-2 CN-74
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13. WHEN STARTING SWITCH IS TURNED ON, HEAD LAMP DOES NOT LIGHTS UP

- Before disconnecting the connector, always turn the starting switch OFF.

- Before carrying out below procedure, check all the related connectors are properly inserted and

short of fuse No.14.

- After checking, insert the disconnected connectors again immediately unless otherwise specified.

Cause Remedy
NO Defective lamp Replace switch
switch
Check voltage
YES | between CS21 || YES
(1)and (7) Defective bulb Replace
YES Check voltage
Starting switch : ON — between CL-4(2)
Head lamp switch : ON and chassis
Voltage : 20~30V Disconnectionin | Repair or replace
Starting switch : ON .
Check voltage Head lamp switch : ON | Wifing hamess or | (After clean)
L | petween CN-6 (2) | | Voltage : 20~30V poor contact
YES | and chassis between CN-6(12)
-CL4(2)
Starting switch : ON
Head lamp switch : ON
Check voltage Voltage : 20~30V Disconnectionin | Repair or replace
NO
between CS-21 1+ wiring hamess or | (After clean)
(1) and chassis
poor contact
Starting switch : ON between
ead lemp switeh: CS-21(7-CN-6
(12)
YE
S Disconnectionin | Repair or replace
wiring hamess or | (After clean)
Check voltage poor contact
o] between CN-5 between CS-21
(15) and chassis (1}-CN-5(15)
Head lamp switch : ON
O Recheck fuse Replace

1
12 2
CL-4
CN-6 S 2
FUSE
15
CS-21 NO.14
CN-5
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(4) Test 8: Check resistance at speed
sensor.
(O Starting key OFF.
@ Disconnect connector CD-17 of speed
sensor at engine flywheel housing.
@ Check resistance as figure.
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Speed sensor

Engine flywheel

Multimeter
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8) SWING BEARING PLAY

(1) Measure the swing bearing play using a
dial gauge to check the wear of bearing
races and balls.

(2) Preparation

(O Check swing bearing mounting cap
screws for loosening.

® Check the lubrication of the swing
bearing. Confirm that bearing rotation is
smooth and without noise.

@ Install a dial gauge on the track frame as
shown, using a magnetic base.

@ Position the upperstructure so that the
boom aligns with the tracks facing
towards the front idlers.

® Position the dial gauge so that its needle
point comes into contact with the bottom
face of the bearing outer race.

® Bucket should be empty.

(3) Measurement

@ With the arm rolled out and bucket rolled
in, hold the bottom face of the bucket to
the same height of the boom foot pin.
Record the dial gauge reading(h1).

@ Lower the bucket to the ground and use it
to raise the front idler 50cm.
Record the dial gauge reading(h2).

® Calculate bearing play(H) from this
data(h1 and h2) as follows.

H=h2-h1

(4) Evaluation

140LC-7 71& 7-10(1)

Measurement : (h1)

11077MS09

The measured drift should be within the following specifications.

Unit : mm

Model Standard

Maximum allowable Remarks

R130 05~15

3.0
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17)SYSTEM PRESSURE REGULATOR RELIEF SETTING

(1) Preparation

(O Stop the engine.

@ Push the pressure release button to
bleed air.

@ To measure the system relief pressure.
Install a connector and pressure gauge
assembly main pump gauge port, as
shown.

@ Start the engine and check for oil
leakage from the port.

® Keep the hydraulic oil temperature at
50+5°C.

(2) Measurement
@O Select the following switch positions.
- Mode selector : H mode

@ Slowly operate each control lever of
boom, arm and bucket functions at full
stroke over relief and measure the
pressure.

® In the swing function, place bucket
against an immovable object and
measure the relief pressure.

@ In the travel function, lock undercarriage
with an immovable object and measure
the relief pressure.

(3) Evaluation

DCmo— ¢

)

=1

-l

11077MS14

The average measured pressure should be within the following specifications.

Unit : kgf / cm?

Model Function to be tested Standard Port relief seting
Boom, Arm, Bucket 330(360)+10 390+10
R130 Travel 330+10 -
Swing 240+10 -

( ):Power boost
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3) IDLER

~ N N~
21037MS03
Unit : mm
No. Check item Criteria Remedy
Standard size Repair limit
1 Outside diameter of protrusion
2510 -
2 Outside diameter of tread @470 ? 460 Rebuild or
3 Width of protrusion 67 - replace
4 Total width 135 -
5 Width of tread 34 39
Standard size & tolerance Standard Clearance
6 Clearance between shaft Shaft Hole clearance limit Replace
and bushing bushing
570 Y05 | #703 9%°| 0310038 20
Clearance between shaft 0 +0.07 Rebuild or
7| and support 970 0oz | 70 4903 | 0031001 12 Replace
g | Side clearance of dler Standard clearance Clearance limit Replace
(Both side) 0.25~1.15 20 bushing
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3) PIPE AND HOSE

Thread size Width across flat(mm) kgf -+ m Ibf - ft
1/4" 19 21.7
3/8" 22 4 28.9
1/2" 27 5 36.2
3/4" 36 12 86.8

1" 41 14 101
4) FITTING

Thread size Width across flat(mm) kgf -+ m Ibf - ft
1/4" 19 4 28.9
3/8" 22 5 36.2
1/2" 27 6 434
3/4" 36 13 94.0

1" 41 15 109

8-6




(3) Place pump casing with its regulator fitting
surface down, fit tilting bush of swash plate
to tilting pin(531) and fit swash plate (212)
to swash plate support(251) correctly.
Confirm with fingers of both hands that

x swash plate can be removed smoothly.
Apply grease to sliding sections of swash

x plate and swash plate support, and drive
shaft can be fitted easily.

(4) To swash plate support(251), fit drive
shaft(111) set with bearing(123), bearing
spacer(127) and snap ring(824).

% Do not tap drive shaft with hammer or so
on.

% Assemble them into support, tapping
outer race of bearing lightly with plastic
hammer.

Fit them fully, using steel bar or so on.

(5) Assemble seal cover(F, 261) to pump
casing(271) and fix it with hexagon socket
head bolts(406).

% Apply grease lightly to oil seal in seal
cover(F).

% Assemble oil seal, taking full care not to
damage it.

% For tandem type pump, fit rear cover(263)
and seal cover(262) similarly.

(6) Assemble piston cylinder subassembly
(cylinder block(141), piston subassembly
(151, 152), set plate(153), spherical bush
(156), spacer(158) and cylinder spring
(157)).

Fit spline phases of retainer and cylinder.
Then, insert piston cylinder subassembly
into pump casing.
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4) ASSEMBLY

(1) For assembly, reverse disassembly
procedures, but pay attention to the
following items.

@® Always repair parts that were scored at
disassembly.

@ Get replacement parts ready beforehand.
Mixing of foreign matter will cause
malfunction.

Therefore, wash parts well with cleaning
oil, let them dry with jet air and handle
them in clean place.

@ Always tighten bolts, plugs, etc.
specified torques.

@ Do not fail to coat sliding surfaces with
clean hydraulic oil before assembly.

® Replace seals such as O-ring with new
ones as a rule.

to their

(2) Put compensating rod(623) into
compensating hole of casing(601).

(3) Put pin force-fitted in lever(1, 612) into
groove of compensating rod and fit lever
(1) to pin force-fitted in casing.

(4) Fit spool(652) and sleeve(651) into hole in
spool of casing.

% Confirm that spool and sleeve slide
smoothly in casing without binding.

% Pay attention to orientation of spool.

8-26

Spool '\

Feedback lever ‘\

R140LC-7 7)g} 8-27




(2) Disassembly of spools with holding valve(Boom 1, Arm 1 spool)

(D Loosen hexagon socket head bolts with washer
(Hexagon wrench : 5mm)

@ Remove the pilot cover with internal parts.

x Pay attention not to lose the O-ring and the poppet under the pilot cover.
x Pay attention not to damage the "piston A" under pilot cover.

® Remove the spool assembly from the body by hand slightly.

% When extracting each spool from its body, pay attention not to damage the body.
% When extracting each spool assembly, it must be extracted from spring side only.
% When any abnormal parts are found, replace it with completly new spool assembly.

% When disassembled, tag the components for identification so that they can be reassembled
correctly.

SOCKET BOLT-HEX

BOOM 1 SPOOL

| 5H S

tEE

POPPET O-RING
POPPET SEAT PISTON A
COVER-PILOT

1408DA22
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(5) Remove the relief valve(32) from rear
cover(20).

(6) Remove plug(27) from rear cover(20) and
spring(30), check(31).

% Be careful not to damage the check seat
assembly.

(7) Remove rear cover(20) from body(1).
Then, remove the valve plate(23) from
rear cover(20) with care.

(8) Remove the brake spring(19) from brake
piston(16).

8-46
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4. DISASSEMBLY AND ASSEMBLY OF REDUCTION GEAR
1) STRUCTURE

© 00N OB~ WN -~

2 26 27 2817 1

Casing

Drive shaft

Ring gear
Planet gear No.2
Sun gear No.2
Planet gear No.1
Sun gear No.1
Carrier No.2
Carrier No.1

QU
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=] 24
L
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B 7
0 t
| 9
L 16
A/ —
11072SM03
10 Pin No.2 assembly 21  Plug(B)
11 Pin No.1 22 Plug(A)
12  Thrust washer(B) 23 Spring pin
13 Thrust washer(A) 24 Stop ring
16 Knock pin 25 Stopring
17  Sph roller bearing 26 Spacer
18 Cyl roller bearing 27 Cover plate
19 Bolt 28 Bolt
20 OQil seal 29 Needle cage



2. TRAVEL MOTOR
2) STRUCTURE

Shaft

Cylinder barrel
Ball retainer
Retainer

Cam

Piston assembly
Valve plate
Plate

Piston assembly
11 Ball bearing
12 Roller bearing
13  Oil seal

14 Spring

15  Spring

16  Steel ball

17 Pin

18 Snapring

19  Spring pin

SOO~NO U A WN

21
22
23
24
25
26
27
28
29
30
31
32

34
35
36

Brake piston
Friction plate
Steel plate
Disk spring
Shim(1.0T)
Shim(1.2T)
Shim(1.4T)
Shim(1.6T)
Shim(1.8T)
Shim(2.0T)
O-ring

Back up ring
O-ring

Back up ring
O-ring
O-ring

Seat

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

Retainer
Poppet

Spring

O-ring

Pin

Bolt

Motor cover assembly
Spool assembly
Washer

Spring

Cover

O-ring

Bolt

Orifice

Spool

Stopper

Spring
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54
95
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Plug

O-ring
Orifice

Steel ball
Plug

O-ring

Relief valve assembly
Plug

O-ring

Plug

Plug

Plug

O-ring
Name plate
Rivet

Spring guide
Plug

7
72
73
74
75
76
77
78
79
81
82
83
84
85
86
87
88

Sleeve

Stopper

Spring

Plug

O-ring

Screw

Nut

O-ring

Rod

Casing body
Floating seal
Angular bearing
Ring nut

Casing gear

Sun gear A
Planetary gear A
Needle bearing A

89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

11072TM04

Carrier

Sun gear B
Planetary gear B
Bushing

Needle bearing B
Snap ring
Thrust plate(2)
Thrust plate(3)
Thrust plate(4)
Screw

Washer

Parallel pin
Cover

Spring washer
Bolt

Plug

O-ring



(24)Remove two friction plates(46) and two
steel plates(47) from the body casing,
using a steel wire, a magnet, etc.

Don't pull off the cylinder barrel compon-
ent yet.

(25) Position the travel motor as shown on a
wood block and apply wood wedges that
prevent the travel drive from rolling
around. Remove cylinder barrel assembly
(48) from the body casing.
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4. ASSEMBLY
1) GENERAL PRECAUTIONS
(1) Reassemble in a work area that is clean and free from dust and grit.
(2) Handle parts with bare hands to keep them free of linty contaminats.

(3) Repair or replace the damaged parts.
Each parts must be free of burrs its corners.

(4) Do not reuse O-rings, oil seal and floating seal that were removed in disassembly.
Provide the new parts.

(5) Wash all parts throughly in a suitable solvent.
Dry throughly with compressed air.
Do not use the cloths.

(6) When reassembling oil motor components of motor, be sure to coat the sliding parts of the
motor and valve with fresh hydraulic oil. (NAS class 9 or above)

(7) Use a torque wrench to tighten bolts and plugs, to the torque specified as follows.
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(28)Put O-ring(30) on plug(25). Install plug
(25) to the brake valve. Tighten the
plug(25) to a torque of 78.5+7.8N m
(57.9+5.8lbf ft). ’

11078TM104

(29)Install rod(28), spring guide(27) and
spring(26) to the brake valve.

...........

11078TM102

11078TM103

(30) Put O-ring(29) on plug assembly(24).
Install plug assembly(24) to the brake
valve.

Tighten the plug assembly(24) to a torque
of 78.5+7.8N m(57.9+5.8Ibf ft).

11078TM106
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2) TOOLS AND TIGHTENING TORQUE
(1) Tools

Tool name Remark
Allen wrench 6 B
22
Spanner O
27
(+) Driver Length 150
(-) Driver Width 4~5
Torque wrench Capable of tightening with the specified torques

(2) Tightening torque

_ Torque

Part name ltem Size of- m a bf - f
Plug 2 PT 1/8 3.0 21.7
Joint 18 M14 3.5 253
Swash plate 19 M14 5.0+0.35 36.2+25
Adjusting nut 20 M14 5.0+0.35 36.2+25
Lock nut 21 M14 5.0+0.35 36.2+25
Screw 29 M 3 0.05 0.36
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(14) Fit boot(40) to plate.

1408DA61

(15) Fit boot(26) and lock nut(21), and handle
subassembly is assembled completely.

R140LC-7 7)&} RE48

(16) Pull out cord and tube through adjusting
nut hole provided in direction 60° to 120°
from casing hole.

1408DA66
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® Sling arm assembly(7) and remove bolt
(6) then pull out pin(5).
® Remove arm cylinder assembly(7).
- Weight : 140kg(310Ib)

(2) Install
@® Carry out installation in the reverse order
to removal.

A When aligning the mounting
position of the pin, do not insert
your fingers in the pin hole.

% Bleed the air from the arm cylinder.
x Confirm the hydraulic oil level and check
the hydraulic oil leak or not.

11078CY03
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3) ASSEMBLY

(1) Assemble cylinder head assembly
 Check for scratches or rough surfaces if
found smooth with an oil stone.
(O Coat the inner face of gland(3) with
hydraulic oil.

@ Coat dust wiper(9) with grease and fit
dust wiper(9) to the bottom of the hole of
dust seal.

At this time, press a pad metal to the
metal ring of dust seal.

@ Fit snap ring(10) to the stop face.

@ Fit back up ring(7), rod seal(6) and buffer
ring(8) to corresponding grooves, in that
order.

% Coat each packing with hydraulic oil
before fitting it.

% Insert the backup ring until one side of it
is inserted into groove.

% Rod seal(6) has its own fitting direction.
Therefore, confirm it before fitting them.

% Fitting rod seal(6) upside down may
damage its lip. Therefore check the
correct direction that is shown in fig.

8-136
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Press here

(Straight down)

U

Metal

1408DA120

Wrong

Right

R140LC-7 78} 8-157(3)

Pusp bar
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(3) Assembly

x Before assembly, clean the parts.

x Coat the sliding surfaces of all parts with !
oil.

@® Cool up bushing(4) fully by some dry ice
and press it into shell(1). [ DI ) ( ]
Do not press it at the normal temperature, =\, A——
or not knock in with a hammer even after \—‘
the cooling.

R140LC-7]8} 7 8-167(1)

@ Coat O-ring(6) with grease thinly, and
install it to shaft(2).

@ Insert shaft(2) into bracket(5) and drive in
the spring pin(7).

R140LC-7)8} 7 8-167(2)
; 3
R140LC-7|2+ 7 8-167(3)

&

R140LC-71%+ 7 8-167(4)

@ Install seal(3) to shell(1) and bracket(5).

® Install shaft(2) to shell(1).
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SECTION 9 COMPONENT MOUNTING TORQUE
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