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2-80

OPERATION
The operationof the pilot valve will be describedon the basis of the hydrauliccircuit diagram
shownbelowandtheattachedoperationexplanationdrawing.
Thediagramshownbelowis the typicalapplicationexampleof thepilotvalve.

1 Pilotvalve
2 Pilotpump

3 Mainpump
4 Maincontrolvalve

5 Hydraulicmotor
6 Hydrauliccylinder

1

1
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5 6
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5-15

Error code DescriptionHCESPN FMI

340
3 Potentiometer(G/A)circuit - Voltageabovenormal,or shorted to high source.
4 Potentiometer(G/A)circuit - Voltagebelownormal,or shorted to low source.

341
5 Governoractuatorcircuit - Currentbelownormal,or open circuit.
6 Governoractuatorcircuit - Currentabovenormal.

501

0 Transmissionoil pressuresensordata abovenormal range.
1 Transmissionoil pressuresensordata belownormal range.
2 Transmissionoil pressuresensordata error.
4 Transmissionoil pressuresensorcircuit-Voltagebelownormal,or shorted to low source.

503

0 Brakepressuresensordata abovenormal range.
1 Brakepressuresensordata belownormal range.
2 Brakepressuresensordata error.
4 Brakepressuresensorcircuit - Voltagebelownormal,or shorted to low source.

505

0 Workingbrakepressuresensordata abovenormal range.
1 Workingbrakepressuresensordata belownormal range.
2 Workingbrakepressuresensordata error.
4 Workingbrakepressuresensorcircuit-Voltagebelownormal,or shorted to low source.

506
3 Workingbrakelamp circuit - Voltageabovenormal,or shorted to high source.
4 Workingbrakelamp circuit - Voltagebelownormal,or shorted to low source.

520
3 Ram lock lamp circuit - Voltageabovenormal,or shorted to high source.
4 Ram lock lamp circuit - Voltagebelownormal,or shorted to low source.

525
5 Ram lock solenoidcircuit - Currentbelownormal,or open circuit.
6 Ram lock solenoidcircuit - Currentabovenormal.

530

0 TravelF pilot pressuresensordata abovenormal range.
1 TravelF pilot pressuresensordata belownormal range.
2 TravelF pilot pressuresensordata error.
4 TravelF pilot pressuresensorcircuit - Voltagebelownormal,or shorted to low source.

531

0 TravelR pilot pressuresensordata abovenormal range.
1 TravelR pilot pressuresensordata belownormal range.
2 TravelR pilot pressuresensordata error.
4 TravelR pilot pressuresensorcircuit - Voltagebelownormal,or shorted to low source.

701
3 Hourmetercircuit - Voltageabovenormal,or shorted to high source.
4 Hourmetercircuit - Voltagebelownormal,or shorted to low source.

705
0 MCU input voltagehigh.
1 MCU input voltagelow.

707 1 Alternatornode I voltagelow.

714
3 Acc.dial circuit - Voltageabovenormal,or shorted to high source.
4 Acc.dial circuit - Voltagebelownormal,or shorted to low source.

715
3 Rotatesignal input circuit - Voltageabovenormal,or shorted to high source.
4 Rotatesignal input circuit - Voltagebelownormal,or shorted to low source.

716
3 Tilt signal input circuit - Voltageabovenormal,or shorted to high source.
4 Tilt signal input circuit - Voltagebelownormal,or shorted to low source.

722
3 Travelalarm (buzzer)circuit - Voltageabovenormal,or shorted to high source.
4 Travelalarm (buzzer)circuit - Voltagebelownormal,or shorted to low source.

830 12 MCU internalmemoryerror.
840 2 Clustercommunicationdata error.
841 2 ECM communicationdata error.
843 2 Option#1 (CAN2) communicationdata error.
850 2 RCM communicationdata error.

Someerror codesare not appliedto this machine.
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7-13

DIG FUNCTIONDRIFT CHECK

Measuredig functiondrift, which can be
causedby oil leakagein the controlvalve,
boom and arm cylinders,with the loaded
grapple.
When testing the dig function drift just
aftercylinderreplacement,slowlyoperate
eachcylinderto itsstrokeendto purgeair.

Preparation
Loadgrapplefully. Insteadof loadingthe
grapple, weight (W) of the following
specificationcanbe used.
W=M3×1.5
Where:
M3=grapple capacity(m3)
1.5=Meterialgravity
Positionthe arm cylinderwith the rod 20
to 30 mmretractedfromthe fullyextended
position.
The arm rolledout and the heightof the
grapplepin is the sameas the boomfoot
pin.
Keepthehydraulicoil temperatureat
50±5 C.

Measurement
Stoptheengine.
Five minutesafter the engine has been
stopped, measure the changes in the
positionsof theboomandarmcylinders.
Repeatstep 2 threetimesand calculate
theaveragevalues.

10)

(1)

(2)
1

·

2

3

4

(3)
1
2

3

Themeasureddriftshouldbe withinthe followingspecifications.
Unit: mm/ 5 min

(4)

4809MH7MS08

Model Drifttobemeasured Standard Maximumallowable Remarks

R480LC-9MH
Boomcylinder 10 below 15

Armcylinder 10 below 15
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8-114

Remove carrier 1 (140), together with
planetarygears1 (141),sungear2 (160),
etc.fitted.

(7)

Removesnapring(145),andthenremove
side plate (144), planetarygear 1 (141),
needlecage(142).

If flaking is observed on the inner ring
surface replace inner ring. In this case,
replaceplanetarygear1 andneedlecage
simultaneously.

(8)

Remove clip (162), and then remove
carrier1 (140)fromsungear2 (160).

(9)

370078TM03

370078TM04

370078TM05

Removedrivegear(170).(6)

370078TM02
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8-49

14078SM212/212A

Disassemblerear cover assy sub
Disassemblepin (8, 23), valveplate(24)
fromrearcover(21).

(3)
1

Using a torque wrench, disassemble
relief valve assy (31) 2 set from rear
cover(21).

2

14078SM213/213A

Afterdisassemblingplugwitha L-wrench
from rear cover (21), disassemble
respectivelybackup ring,O-ring,O-ring,
spring,anti-inversionvalveassy(32)

3

14078SM214/214A

Disassemblemake up checkvalveassy
with a torque wrench from rear cover
(21).

4

14078SM215/215A
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120.8R
1818 WIPER CONT BATT.24V

130.8V
1919 WIPER CONT WASHERP/P DRIVE
2020 CAN Hi(SERVICECONN)
2121 CAN Lo(SERVICECONN)
2222 CAN SHIELD
2323 CAMERA2
2424 WIPER IG

141.2ROr
2525 HEAT SEAT SW COM(IG)

151.2B
2626 HEAT SEAT GND

161.2Gr
2727 CIGAR LIGHTERIG

171.2V
2828 DC-DC CONVERTER24V

181.2Or
2929 BREAKERSW COM(IG)

19A1.2B
3030 GND

19E1.2B
3131 GND
3232 NC

201.2Br
3333 BEACON SW COM(IG)

21A1.2V
3434 CABIN LIGHT

220.8BOr
3535 START KEY SW START

1902W
3636 START KEY SW COM
3737 CAMERA3

21E0.8V
3838 CABIN LIGHT
3939 REVERSEFAN AUTO
4040 REVERSEFAN MANUAL
4141 RS232 RX2(GPS)
4242 RS232 TX2(GPS)
4343 NC
4444 NC
4545 NC

250.8Y
4646 CASSETTERADIO BATT.24V

260.8V
4747 CASSETTERADIO IG

270.8B
4848 CASSETTERADIO GND

280.8BrW
4949 SWITCH PANEL HEAD LIGHT

290.8VW
5050 SWITCH PANEL WORK LIGHT
5151 CAMERAGND
5252 CAMERASIG.
5353 NC
5454 SWITCH PANEL PREHEAT

300.8Gr
5555 SWITCH PANEL CABIN LAMP

310.8YW
5656 SWITCH PANEL TRAVEL ALARM

320.8RW
5757 SWITCH PANEL IG

330.8B
5858 SWITCH PANEL GND

340.8WOr
5959 START SW ACC

350.8GW
6060 START SW BR

19 2B

32B

3

2B

0.8B 4

21 2V

2 1

5B

CN-245

153

5W

145A

PTC
POWER

START
KEY

CLUSTERROOM
LAMP/CASSETTE

ECMAIR

CON/HEATER
MCU SWITCH

PANEL
MCU
CONT.

MCU
EPPRCASSETTEWORK

LAMP
CABIN
LAMP(OPTION)

CLUSTERCONVERTERFUEL
HEATERSTART,STOPHORNAC&

HEATER
SAFETY
SOL

CN-36

FUSE BOX

30A

1

10A

2

30A

3

30A

4

10A

6

10A

7

5A

8

20A

9

20A

10

10A

11

10A

12

10A

13

20A

14

30A

15

30A

16

10A

17

20A

18

30A

19

20A

20

10A

21

20A

22

10A

23

WIPER

20A

5

ECM HEAD
LAMP

WIPER SEAT

20A

24

SOLENOIDE

20A

25

CIGAR

20A

26

OPTION(BEACON)
20A

27

SOLENOIDE

20A

28

PRE-HEAT

10A

29

FUEL
P/P

20A

30

SPARE

10A

31

1
2
3

CN-8

4
5

1
2
3
4
5
6
7
8

NC
NC
NC
GND
NC
ACCEL DIAL LED
AIR COMP SW POWER

6
7
8

NC

9
10
11

9 NC
10 NC
11 NC
12 AIR COMP SW 12

0.8BW 82

0.8B 3F
0.8R 73
0.8G 74

0.8V 51A
0.8G 52A

0.8G 53A

0.8BrW 77
0.8GrW 76

0.8GrW0.8V

39E13A

DO-5

0.8GrW 39

0.8Br 123A

0.8G

151

0.8R

86

78

0.8R
25

0.8Y
57

3W

147
2Y

12

0.8R

6

0.8RW
56

0.8Or
79

0.8RW
86

0.8R
32

0.8RW
26

0.8V

5

0.8Gr
17

1.2V
130

2RW
140
2R

39

0.8GrW
50

1.2Br
75

2L

131

0.8Y
124

0.8V
148
2L

134

1.2V
14

1.2ROr
18

1.2Or
16

1.2Gr
20

1.2Br
47

1.2Or
132

0.8L

126
2Y

7 8

6 7 8 9

0.8Br 103
0.8RW 102

WORKING
BRAKE
FAIL
LAMP

0.8RW

102

0.8Br

103

0.8B

97

1570.8B

0.8L 155
0.8Y 156

1
2
3
4

CN-249

0.8B9

0.8R7

CAMERA

W

SH10

8

CBA

SUPPLYSIGRETURN

1.2ROr

80N

CD-31

OVER
LOAD

0.8V

8

0.8BW

81N

0.8YOr 182
0.8G 183

0.8YOr

182

0.8G

183

0.8G

107

0.8Or

106

0.8G

107

0.8Or

106

COOLING FAN

CN-154

AC COMP

START RY.
STARTER

CR-23 CN-45

B+

M M

FROM BATT.RY

0.8GrW13
CN-28

1.2L6

4 1.2W

0.8V51

CN-2
1
2
3
4
5
6

0.8B53 SH 16

0.8G 15
V 14

0.8BW 17

0.8G52

0.8LW58

7

0.8BW 1859 0.8BW

8

0.8B 1967 0.8B

9

0.8W 2068 0.8W

10

0.8Gr 2169 0.8Gr

11
12

CN-3

5
6
7
8
9

0.8R 7

0.8ROr54 0.8RW 11
0.8BW 12
1.2L 6

0.8BOr55

0.8BOr64

10 1.2BOr 566 0.8W

11 1.2W 461 0.8GrW

12 0.8GrW 1360 0.8V

2R 157E 3W

27 263637 46 48 21 49

UNSWITCHED
POWER+

J1708
DATA
LINK+

43

UNSWITCHED
POWER+

20

R.THROTTLE
POS
RTN

17 8 7 28

J1939
DATA
LINK
SLD

18 50 40 39 30 29

UNSWITCH
POWER
RTN-

R.THROTTLE
ENABLE
SIG

UNSWITCHED
POWER+

UNSWITCH
POWER
RTN-

UNSWITCH
POWER
RTN-

J1939
DATA
LINK-

R.THROTTLE
+5V

J1939
DATA
LINK+

R.THROTTLE
RETURN

UNSWITCHED
POWER+

UNSWITCH
POWER
RTN-

R.THROTTLE
POS
SIG

UNSWITCH
POWER
RTN-

UNSWITCHED
POWER+

J1708
DATA
LINK-

POWER
IG

38

OEM PORT 50P

GRID&SWITCHRETURN
34
43

GRID HEATER ACT SIG

COOLANTLEVEL RTN23
COOLANTLEVEL +5V25
COOLANTLEVEL Lo SW22
COOLANTLEVEL Hi SW24

ACTUATOR

SENSOR

11
19

6

7

5

10

31P OEM

14

0.8V0.8G
15

SH

16

0.8Gr

21

0.8W

20

0.8B

19

0.8BW
18

0.8BW

17

1.2R

1F

1.2R

1A

1.2R

1E

1.2R

2E

1.2R

2A

1.2B

25

1.2B

26

1.2B

27

1.2B

28

1.2B

29

0.8ROr

3

CN-91

CR-24

GLOW PLUG RY
CN-80

GLOW PLUG

8W

8W

0.8RW11
0.8BW12
0.8Y23
0.8L24
0.8Y23
0.8L24

45 FUEL HEATER

8
CN-14

15A

14A 0.8V

0.8G

CN-99

13
14
15

57A 3W 2R 2
56 0.8Or 0.8ROr 3

5A 0.8Gr
4
3
2
1

156 0.8Y W 8

155 0.8L 0.8B 9

157 0.8B SH 10

9 10

1.2B G43

2SQ

2SQ 2SQ

2SQ

2
1

CL-24

1.2ROr
1.2B

10G
G26

HEAD LAMP REAR
2

1

2
1

2

1

1.2B

1.2R

CL-36

2E

1E

2

1

1.2B
1.2R

CL-37

2G
1G

2

1

MASTER SW

CS-74

21 CS-74B

CL-3

1.2ROr
1.2B

10F
G25

HEAD LAMP
2

1

1CN-258
3W

00

AIR
COPM
POWER

1 2 3 4

0.8L

155A

0.8Gr

5B

CAMERA

0.8G0.8B

157A159

4 5 6

2
1

0.8RW
CN-263

191
0.8WOr192

AIR COMP RY

159

160

0.8G

0.8V

160

0.8V

190

2W2W

23A

0.8Gr 16A

1910.8RW

1920.8WOr

CBA

SUPPLYSIGRETURN

1.2ROr
80Q

CD-44

A4
PRESS

0.8G

181

0.8BW
81V

CN-74

1.2BOr5

ALTERNATOR

15 R

B+

P
L

G
~3

U

1
2
3 FI
4 NC

RS-1

1
2

3W/300
1.2R

CAN2

1 2

0.8YW
CN-244

71

0.8LW
72

PTC

POWER
MAX

CN-282
1.2BrW
119

1.2Or

47

0.8G

107

0.8RW

106

ARM
REGEN

CN-283

0.8Br123
1.2BOr22
0.8Y131

ROTATE RH

CR-90
1
2
3
4
5 2

15

3

4

64 0.8BOr

0.8BOr55
0.8ROr54
0.8L132

ROTATE LH

CR-89
1
2
3
4
5 2

15

3

4

61 0.8GrW

R/LH R/RH
POWER
MAX

CN-282
1.2BrW
119

1.2Or

47

0.8G

107

0.8RW

106

ARM
REGEN

CN-283

R/LH R/RH
2-PIECE3-PIECE

FAN SPEED

CD-52

0.8B
0.8W

2
1 rpm

2
1

2
1

CD-42

CD-32
RETURN
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CL-6

FUEL PUMP

CN-259

WASHER
PUMP

GROUP2 ELECTRICALCIRCUIT

4809MH4EL03

·ELECTRICAL CIRCUIT (1/2)
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