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Section L - Servo Controls
Introduction

Introduction

Note Regarding Machine Types

Note Regarding Machine Types

The aim of this section is to help the engineer understand,
fault find, test and maintain systems and components
unique to joystick control (Servo) machines.

Where systems are not unique to servo machines the
reader must refer to the applicable section.

This section covers several servo machine variants which
are referred to as follows:

Machine Type and Summary Features:

Precision Control
- Fixed flow double gearpump.

- Loader valve (Sectional type) with two manual and one
servo operated closed-centre spools.

- Excavator valve (Sectional type) with seven servo
operated closed-centre spools.

- Hydraulic load sense and pressure compensator circuit.

- Separate Inloader valve for automatic control of output
from secondary hydraulic pump (pump P2).

Advanced EasyControl (formerly known as Advanced
Precision Control)

- Variable flow pump.

- Loader valve (Sectional type) with three servo operated
closed-centre spools.

- Excavator valve (Sectional type) with seven servo
operated closed-centre spools.

- Hydraulic load sense and pressure compensator circuit.

EasyControl
- Fixed flow double gearpump.

- Loader valve (Monoblock type) with two manual and one
servo operated open-centre spools.

- Excavator valve (Monoblock type) with six servo
operated open-centre spools.

- Integrated Unloader valve for automatic control of output
from secondary hydraulic pump (pump P2).

- Separate servo operated auxiliary valve block for
operation of excavator auxiliary service.

L-1 9803/3290-15
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Numerical List

Service Tools

Numerical List

The tools listed in the table are special tools required for Note: Tools other than those listed will be required. It is
carrying out the procedures described in this section. expected that such general tools will be available in any
These tools are available from JCB Service.

well equipped workshop or be available locally from any
good tool supplier.

Part Description Tool Detail

Number Reference
716/30313  Test relay - with LED indicator -

825/10053  Pilot hose release tool - for quick-connect hose fittings 2 Fig 1. ([AL-3)
998/11051  Digital pressure test set 2 Fig 2. (A L-3)
L-2 9803/3290-15 L-2
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Tool Detail Reference

Tool Detail Reference
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Fig 1. 825/10053 Pilot Hose Release Tool

Fig 2. 998/11051 Digital Pressure Test Set
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Fuses and Relays

Precision Control Machines

Fuses Fuse Circuit Rating
No. (Amps)
A cAUTION Al  Engine shut-off solenoid (ESOS) 10
Fuses A2 Auxiliary hydraulics 10
Always replace fuses with ones of correct ampere A3 Direction indicators 75
i id el ical .
;as“:sg to avoid electrical system damage A4 Steer mode proximity switches 7.5
A5 Transmission 10
I_f g fuse melts, find out why and'recti'fy the f_ault before AB Gear select - Forward, Reverse - 3
fitting a new one. The fuses are identified using column Lock up torque converter speed
letters (A, B, C and D) and row numbers (; to 10). the that sensors (if fitted)
all the fuses are shown (including optional equipment o
fuses). Your machine may not be equipped with all the A7 Transmission 10
fuses shown. A8 Brake lights 7.5
A9 Left hand side lights 5
A A10 Right hand side lights 5
10 10 10 10
9 9 9 9
8 8 8 8 Bl Instruments, Buzzer 5
7 7 7 7
g g g g B2 Front horn, Front washer/wiper 15
s . 4 4 B3  Rear horn 7.5
i : i H B4 Heated seat, Cigar lighter, Face 15
level fan
B5 Rear washer/wiper 10
B6 Brake switch 10
B7 Return to dig, Smooth Ride System 5@
(SRS)
B8 Rear working lights 25
B9 Headlights 20
B10  Front working lights 25
C1 Lights 7.5
Fig 3. C2 Hazard warning lights 15
C3 Beacon, Interior light 10
The fuses listed below are located in the side console ca4 Radio
underneath cover A. 2 Fig 3. ([A L-4).
C5 Thermostart
C6 Heater blower 30
C7 Ignition relay coils 3
L-4 9803/3290-15 L-4



Section L - Servo Controls
Fuses and Relays

Fuse
No.

C8
C9
C10

D1

D2

D3
D4

Circuit

Main beam
Fog light
Dip beam

Hydraulic speed control (HSC),
Inloader valve, Servo pilot valve
hydraulics

Seat position switches, Joystick
mode buttons and change-over
relays

PWM controller (ECU)

5V voltage converter, Joystick
thumbwheel controls

Rating
(Amps)

15

15

10

(1) Fuse B7is 10 Amp if Smooth Ride System (SRS) with
Hose Burst Protection Valves (HBPV) is fitted.

Precision Control Machines

L-5
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Fuses and Relays

Relays - Early Machines

Fig 4.

11
12
13
14
15
16
17
18
19
20
21
22
| 23
24
25
26
27

Precision Control Machines

Rear working lights

Direction indicators

Neutral start

Rear horn

Park brake warning light

Air conditioning compressor (not used)
Blank

Ignition 3

Seat facing rear

Seat facing forward

Extending dipper, Clam shovel changeover
Hammer, Jaw bucket changeover

Rear horn, Quickhitch changeover
Hydraulic speed control (HSC), Inloader valve
Clam Shovel/Ext. Dipper Isolator Relay ©®
Blank

Buzzer unit (Servo)

(1) Not fitted on machines with manual isolator switch.

C086590

The relays listed below are located in the side console

underneath cover A. @ Fig 4. ([ L-6).

Ignition 1

Hammer

Auxiliary (jaw bucket)

Main lights

Engine run

Hydraulic speed control (HSC)
Instruments warning lights buzzer relay

Buzzer unit

© 00 N OO 0o M W N P

Ignition 2

[
o

Front working lights

L-6
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Fuses and Relays

Relay

s - Later Machines

C086550

Fig 5.

The relays listed below are located in the side console

underneath cover A. @ Fig 5. ([ L-7).

Note: All the relays are shown (including optional
equipment relays). Your machine may not be equipped

with all

~N O OB WN P

the relays shown.

Ignition 3

Ignition 1

Buzzer unit
Direction indicators
Seat facing forward
Seat facing rear
Hammer

10
11
12
13
14
16
17
18
19
20
21
22
24
25
26
27
28
29

Precision Control Machines

Auxiliary (jaw bucket)

Ignition 2

Neutral start

Hammer, Jaw bucket changeover
Extending dipper, Clam shovel changeover
Main lights

Engine run

Front working lights

Park brake warning light

Rear horn

Hydraulic speed control (HSC), Inloader valve
Rear horn, Quickhitch changeover
Hydraulic speed control (HSC)

Instruments warning lights buzzer relay
Rear working lights

Hammer speed

Air conditioning compressor (not used)
Buzzer unit (Servo)

Clam Shovel/Ext. Dipper Isolator Relay
ECU cut-out

Machines from serial no. 1347278

15
23
30

Stabiliser leg alarm cut-out
Stabiliser leg alarm
Boom overload alarm

L-7
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Advanced EasyControl Machines

Advanced EasyControl Machines

Fuses Fuse Circuit Rating
No. (Amps)
A cAUTION Al  Engine shut-off solenoid (ESOS) 10
Fuses A2 Auxiliary hydraulics 10
Always replace fuses with ones of correct ampere A3 Direction indicators 75
ting t id electrical temd .
;as |:Sg 0 avold efectrica system damage A4 Steer mode proximity switches 7.5
A5 Transmission 10
I_f g fuse melts, find out why and'recti'fy the f_ault before AB Gear select - Forward, Reverse - 3
fitting a new one. The fuses are identified using column Lock up torque converter speed
letters (A, B, C and D) and row numbers (; t0 10). the that sensors (if fitted)
all the fuses are shown (including optional equipment o
fuses). Your machine may not be equipped with all the A7 Transmission 10
fuses shown. A8 Brake lights 7.5
A9 Left hand side lights 5
A A10 Right hand side lights 5
10 10 10 10
9 9 9 9
8 8 8 8 Bl Instruments, Buzzer 5
7 7 7 7
g g g g B2 Front horn, Front washer/wiper 15
. . : 4 B3  Rearhorn 7.5
2 2
1 1 f f B4 Heated seat, Cigar lighter, Face 15
D level fan
' ‘ |: B5 Rear washer/wiper 10
B6 Brake switch 10
B7 Return to dig, Smooth Ride System 5 @®
(SRS)
B8 Rear working lights 25
B9 Headlights 20
B10  Front working lights 25
C1 Lights 7.5
Fig 6. C2 Hazard warning lights 15
C3 Beacon, Interior light 10
The fuses listed below are located in the side console .
) C4 Radio
underneath cover A. = Fig 6. ([} L-8).
C5 Thermostart
C6 Heater blower 30
C7 Ignition relay coils 3
C8 Main beam 15
C9 Fog light 3
C10 Dip beam 15
L-8 9803/3290-15 L-8
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Fuses and Relays

Advanced EasyControl Machines

Fuse Circuit Rating
No. (Amps)
D1 Servo controls (primary) 20

D2 Seat position switches, Joystick 5
thumbwheel, 5V voltage converter

D3 PWM controller (ECU) 5

D4 Seat position relays feed 5

D5 Excavator, loader changeover 15

D6 Extending dipper, clam shovel 10
changeover

(1) Fuse B7is 10 Amp if Smooth Ride System (SRS) with
Hose Burst Protection Valves (HBPV) is fitted.

L-9 9803/3290-15 L-9
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Fuses and Relays

Relays - Early Machines

C086580

Fig 7.

The relays listed below are located in the side console
underneath cover A. = Fig 7. ([A L-10).

© 00 N O 0o M W N P

[EnY
o

Buzzer unit (Servo)

Instruments warning lights buzzer relay
Ignition 1

Buzzer unit

Direction indicators

Rear horn, Quickhitch changeover
Ignition 3

Hammer

Auxiliary (jaw bucket)

Transmission dump control

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

28
29
30
31

Advanced EasyControl Machines

Ignition 2

ECU power

Neutral start

Seat facing forward

Seat facing rear

Main lights

Engine run

Front working lights

Rear working lights

Park brake warning light
Rear horn

LH joystick pilot

RH joystick pilot

Joysticks enable (Latching)
Joysticks enable (Not latching)

PWM changeover (extending dipper, clam
shovel)

Excavator, loader changeover (lift, lower, crowd,
dump)

Hammer, jaw bucket changeover
Shovel reset

ECU cut-out

Blank

L-10
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Fuses and Relays

Relay

s - Later Machines to May 2009

5 4 3|2 L
~—r— —— =T
13||12| |11)|10{ (9|8 (|7 | 6
1 R
21||20] (19|18] |17|[16]|15]|14
— 1 R
29(|128| |27|[26] |25][24] |23||22

C086540

Fig 8.

The relays listed below are located in the side console

underneath cover A. = Fig 8. ([J L-11).

Note: All the relays are shown (including optional
equipment relays). Your machine may not be equipped

with all

~N O OB WN P

the relays shown.

Buzzer unit (Servo)

Instruments warning lights buzzer relay
Ignition 1

Buzzer unit

Direction indicators

Rear horn, Quickhitch changeover
Ignition 3

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

28
29
30

Advanced EasyControl Machines

Hammer

Auxiliary (jaw bucket)
Transmission dump control
Ignition 2

ECU power

Neutral start

Seat facing forward

Seat facing rear

Main lights

Engine run

Front working lights

Rear working lights

Park brake warning light
Rear horn

LH joystick pilot

RH joystick pilot

Joysticks enable (Latching)
Joysticks enable (Not latching)

PWM changeover (extending dipper, clam
shovel)

Excavator, loader changeover (lift, lower, crowd,
dump)

Hammer, jaw bucket changeover
Shovel reset
ECU cut-out

Machines from serial no. 1347278

31
32
33

Stabiliser leg alarm cut-out
Stabiliser leg alarm

Boom overload alarm

L-11

9803/3290-15

L-11



Section L - Servo Controls
Fuses and Relays

Relay

s - From May 2009

C089210

Fig 9.

The relays listed below are located in the side console
underneath cover A. = Fig 9. ([ L-12).

Note: All the relays are shown (including optional
equipment relays). Your machine may not be equipped

with all

~N O Ok WN P

the relays shown.

Blank

ECU cut-out

Instruments warning lights buzzer relay
Ignition 1

Blank

Instruments warning lights buzzer relay

Direction indicators

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29

30
31
32
33
34

Advanced EasyControl Machines

Rear horn, Quickhitch changeover
Ignition 3

Hammer

Auxiliary (jaw bucket)
Transmission dump control
Ignition 2

ECU power

Neutral start

Seat facing forward

Seat facing rear

Main lights

Engine run

Front working lights

Rear working lights

Park brake warning light

Rear horn

LH joystick pilot

RH joystick pilot

Joysticks enable (Latching)
Joysticks enable (Not latching)

PWM changeover (extending dipper, clam
shovel)

Excavator, loader changeover (lift, lower, crowd,
dump)

Hammer, jaw bucket changeover
Shovel reset

Stabiliser leg alarm 1

Stabiliser leg alarm 2

Boom overload alarm

L-12

9803/3290-15

L-12



Section L - Servo Controls
Fuses and Relays

EasyControl Machines

EasyControl Machines

Fuses Fuse Circuit Rating
No. (Amps)
A CAUTION Al Engine shut-off solenoid (ESOS) 10
Fuses A2 Auxiliary hydraulics 10
Always replace fuses with ones of correct ampere A3 Direction indicators 75
ting t id electrical temd .
;as |:Sg 0 avold efectrica system damage A4 Steer mode proximity switches 7.5
A5 Transmission 10
I_f g fuse melts, find out why and'recti'fy the f_ault before AB Gear select - Forward, Reverse - 3
fitting a new one. The fuses are identified using column Lock up torque converter speed
letters (A, B, C and D) and row numbers (; t0 10). the that sensors (if fitted)
all the fuses are shown (including optional equipment o
fuses). Your machine may not be equipped with all the A7 Transmission 10
fuses shown. A8 Brake lights 7.5
A9 Left hand side lights 5
A A10 Right hand side lights 5
10 10 10 10
9 9 9 9
8 8 8 8 Bl Instruments, Buzzer 5
7 7 7 7
g g g g B2 Front horn, Front washer/wiper 15
. . : 4 B3  Rearhorn 7.5
2 2
1 1 f f B4 Heated seat, Cigar lighter, Face 15
D level fan
P ‘ |: B5 Rear washer/wiper 10
B6 Brake switch 10
B7 Return to dig, Smooth Ride System 5 @®
(SRS)
B8 Rear working lights 25
B9 Headlights 20
B10  Front working lights 25
C1 Lights 7.5
Fig 10. C2 Hazard warning lights 15
C3 Beacon, Interior light 10
The fuses listed below are located in the side console ca Radio
underneath cover A. = Fig 10. ([A L-13).
C5 Thermostart
C6 Heater blower 30
C7 Ignition relay coils 3
C8 Main beam 15
C9 Fog light 3
C10 Dip beam 15
L-13 9803/3290-15 L-13



Section L - Servo Controls
Fuses and Relays

EasyControl Machines

Fuse Circuit Rating
No. (Amps)
D1 Servo controls (primary) 20

D2 Seat position switches, Joystick 5
thumbwheel, 5V voltage converter

D3 PWM controller (ECU) 5

D4 Seat position relays feed 5

D5 Excavator, loader changeover 15

D6 Extending dipper, clam shovel 10
changeover

(1) Fuse B7is 10 Amp if Smooth Ride System (SRS) with
Hose Burst Protection Valves (HBPV) is fitted.

L-14 9803/3290-15 L-14



Section L - Servo Controls
Fuses and Relays

Relays - Early Machines

C086580

Fig 11.

The relays listed below are located in the side console
underneath cover A. = Fig 11. ([A L-15).

© 00 N OO 0o M W N PP

[EnY
o

Buzzer unit (Servo)

Instruments warning lights buzzer relay
Ignition 1

Buzzer unit

Direction indicators

Rear horn, Quickhitch changeover
Ignition 3

Hammer

Auxiliary (jaw bucket)

Transmission dump control

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30
31

EasyControl Machines

Ignition 2

ECU power

Neutral start

Seat facing forward

Seat facing rear

Main lights

Engine run

Front working lights

Rear working lights

Park brake warning light
Rear horn

LH joystick pilot

RH joystick pilot

Joysticks enable (Latching)
Joysticks enable (Not latching)

PWM changeover (extending dipper, clam
shovel)

Excavator, loader changeover (auxiliary service)
Hammer, jaw bucket changeover

Shovel reset

ECU cut-out

Blank

L-15

9803/3290-15

L-15



Section L - Servo Controls
Fuses and Relays

Relay

s - Later Machines to May 2009

5 4 3|2 L
~—r— —— =T
13||12| |11)|10{ (9|8 (|7 | 6
1 R
21||20] (19|18] |17|[16]|15]|14
1 R
29(|128| |27|[26] |25][24] |23||22

C086540

Fig 12.

The relays listed below are located in the side console
underneath cover A. = Fig 12. ([AL-16).

Note: All the relays are shown (including optional
equipment relays). Your machine may not be equipped

with all

~N O O WN P

the relays shown.

Buzzer unit (Servo)

Instruments warning lights buzzer relay
Ignition 1

Buzzer unit

Direction indicators

Rear horn, Quickhitch changeover
Ignition 3

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30

EasyControl Machines

Hammer

Auxiliary (jaw bucket)
Transmission dump control
Ignition 2

ECU power

Neutral start

Seat facing forward

Seat facing rear

Main lights

Engine run

Front working lights

Rear working lights

Park brake warning light
Rear horn

LH joystick pilot

RH joystick pilot

Joysticks enable (Latching)
Joysticks enable (Not latching)

PWM changeover (extending dipper, clam
shovel)

Excavator, loader changeover (auxiliary service)
Hammer, jaw bucket changeover

Shovel reset

ECU cut-out

Machines from serial no. 1347278

31
32
33

Stabiliser leg alarm cut-out
Stabiliser leg alarm
Boom overload alarm

L-16

9803/3290-15

L-16



Section L - Servo Controls
Fuses and Relays

Relay

s - From May 2009

C089210

Fig 13.

The relays listed below are located in the side console
underneath cover A. = Fig 13. ([1L-17).

Note: All the relays are shown (including optional
equipment relays). Your machine may not be equipped

with all

o 0~ WN P

the relays shown.

Blank

ECU cut-out

Instruments warning lights buzzer relay
Ignition 1

Blank

Instruments warning lights buzzer relay

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34

EasyControl Machines

Direction indicators

Rear horn, Quickhitch changeover
Ignition 3

Hammer

Auxiliary (jaw bucket)
Transmission dump control
Ignition 2

ECU power

Neutral start

Seat facing forward

Seat facing rear

Main lights

Engine run

Front working lights

Rear working lights

Park brake warning light
Rear horn

LH joystick pilot

RH joystick pilot

Joysticks enable (Latching)
Joysticks enable (Not latching)

PWM changeover (extending dipper, clam
shovel)

Excavator, loader changeover (auxiliary service)
Hammer, jaw bucket changeover

Shovel reset

Stabiliser leg alarm 1

Stabiliser leg alarm 2

Boom overload alarm

L-17

9803/3290-15

L-17



8T-1

GT-06C€/€086

8T-1

Schematic Circuits - Electrics

Machines with Clam Shovel/Ext.
Dipper Manual Isolator Switch

Component Key: Sheet 1 of 2= Fig 14. ([1L-19)

Rear Horn

Rear Horn Relay

Horn/Quickhitch C/O Relay
Horn/Quickhitch Pushbutton (LH Joystick)
Quickhitch Buzzer

Quickhitch Valve Solenoid

Quickhitch Relay

Quickhitch Selector Switch

Joysticks Enable/Quickhitch Pushbutton (RH
Joystick)

10 Joysticks Enabled LED (LH Joystick)

11 Joysticks Enabled LED (RH Joystick)

12 Seat Rear/Servo Pilot Latching Relay
13 Joysticks Cut-out Pushbutton

14 Seat Rear Sensor Switch (Vane Type)

© 00 N O OO~ WOWN B

15 Servo Pilot Valve Solenoid
16 Seat Forward/Servo Pilot Relay
17 Seat Forward Sensor Switch (Vane Type)

18 Joysticks Enabled Warning Buzzer (Seat
Forward)

19 Inloader Valve Solenoid

20 Inloader Relay

21 System Pressure Switch (Servo Pilot Valve) ®
22 HSC Relay

Precision Control Machines

23 HSC Pushbutton (Loader Lever)

24 HSC/Grading Mode Selector Switch

25 Grading Valve Solenoid

Connections:

A To PWM Controller (ECU) = Fig 15. ([1L-20)
B  From HSC Cut-out Relay - Pin 9 (not shown).

(1) No longer fitted on machines from serial no.

976693.

Component Key: Sheet 2 of 2= Fig 15. ([} L-20)
26 5V Voltage Regulator

27 Clam Shovel/Ext. Dipper Isolator Switch

28 PWM Controller (ECU)

29 Ext. Dipper Thumbwheel (RH Joystick)

30 Ext. Dipper Proportional Solenoids (Servo Pilot
Valve)

31 Clam Shovel Thumbwheel (Loader Lever)

32 Clam Shovel Proportional Solenoids (Servo
Pilot Valve)

33 150W Resistor

34 Clam Shovel/Ext. Dipper C/O Relay

35 Auxiliary Hydraulics C/O Relay

36 Auxiliary Hydraulics Pushbutton (LH Joystick)
37 Auxiliary/Jaw C/O Valve Solenoids

38 Auxiliary/Jaw C/O Relay

39 Auxiliary Hydraulics Selector Switch

40 Hammer Relay

41 Hammer and Hi-flow Cooling Valve Solenoids

42 Hammer/Ext. Dipper C/O Valve Solenoids
(Boom)

Connections:

A From Seat Rear Sensor Switch
= Fig 14. (3 L-19)

C  From Hydraclamps Selector Switch - (Section
C Electrics, Schematic Circuits - Options).

SaulyoRIA |0JU0D UOISIDBId
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g Section L - Servo Controls
Schematic Circuits - Electrics

Precision Control Machines

®
Q
=3
2
2
1 5082 b=
% T8 o
Tvasnd
N TF
I Y S— L
©
198 o <
— (s ) Q

& r——s - ok
(9]
N Tv3asnd

SV10T

(o818 )

A
B

za3snd

812

1€6

Fig 14. Machines with Clam Shovel/Ext. Dipper Manual Isolator Switch, Sheet 1 of 2

e
B
0581 = a Tv3asnd
= . D= <
[ee]
—
av.8T
m za3snd
n
006 E3 et y——=——
<t
'} 1.8 €g3snd
o e
—

L-19 9803/3290-15 L-19



Section L - Servo Controls
Schematic Circuits - Electrics

i
1

Precision Control Machines
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TZ-1

GT-06C€/€086

TZ-1

Machines with Clam Shovel/Ext.
Dipper Isolator Relay

Component Key: Sheet 1 of 2= Fig 16. ([1L-22)

Rear Horn

Rear Horn Relay

Horn/Quickhitch C/O Relay
Horn/Quickhitch Pushbutton (LH Joystick)
Quickhitch Buzzer

Quickhitch Valve Solenoid

Quickhitch Relay

Quickhitch Selector Switch

Joysticks Enable/Quickhitch Pushbutton (RH
Joystick)

10 Joysticks Enabled LED (LH Joystick)

11 Joysticks Enabled LED (RH Joystick)

12 Seat Rear/Servo Pilot Latching Relay
13 Joysticks Cut-out Pushbutton

14 Seat Rear Sensor Switch (Vane Type)

© 00 N O O b~ WOWN PP

15 Servo Pilot Valve Solenoid
16 Seat Forward/Servo Pilot Relay
17 Seat Forward Sensor Switch (Vane Type)

18 Joysticks Enabled Warning Buzzer (Seat
Forward)

19 Inloader Valve Solenoid

20 Inloader Relay

21 System Pressure Switch (Servo Pilot Valve) ®
22 HSC Relay

23 HSC Pushbutton (Loader Lever)

24 HSC/Grading Mode Selector Switch

25 Grading Valve Solenoid

43 Clam Shovel/Ext. Dipper Isolator Latching
Relay

Connections: D To Clam Shovel/Ext. Dipper Isolator Latching
A To PWM Controller (ECU) = Fig 17. ([}L-23) Relay = Fig 16. ([31.-22)
B  From HSC Cut-out Relay - Pin 9 (not shown).

D From PWM Controller (ECU)
= Fig 17. ([N L-23)

(1) No longer fitted on machines from serial no.
976693.

Component Key: Sheet 2 of 2= Fig 17. ([1L-23)
26 5V Voltage Regulator

28 PWM Controller (ECU)

29 Ext. Dipper Thumbwheel (RH Joystick)

30 Ext. Dipper Proportional Solenoids (Servo Pilot
Valve)

31 Clam Shovel Thumbwheel (Loader Lever)

32 Clam Shovel Proportional Solenoids (Servo
Pilot Valve)

33 150W Resistor

34 Clam Shovel/Ext. Dipper C/O Relay

35 Auxiliary Hydraulics C/O Relay

36 Auxiliary Hydraulics Pushbutton (LH Joystick)
37 Auxiliary/Jaw C/O Valve Solenoids

38 Auxiliary/Jaw C/O Relay

39 Auxiliary Hydraulics Selector Switch

40 Hammer Relay

41 Hammer and Hi-flow Cooling Valve Solenoids

42 Hammer/Ext. Dipper C/O Valve Solenoids
(Boom)

Connections:

A From Seat Rear Sensor Switch
= Fig 16. ([1L-22)

C From Hydraclamps Selector Switch - (Section
C Electrics, Schematic Circuits - Options).
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g Section L - Servo Controls
Schematic Circuits - Electrics

Precision Control Machines
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g Section L - Servo Controls
Schematic Circuits - Electrics

Precision Control Machines
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V-1

GT-06C€/€086

-1

Component Key: Sheet 1 of 3= Fig 18. ([1L-25)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Advanced EasyControl Machines - To May 2009 (Analog Instruments)

Rear Horn

Rear Horn Relay

Horn/Quickhitch C/O Relay
Horn/Quickhitch Pushbutton (LH Joystick)
Quickhitch Buzzer

Excavator Quickhitch Valve Solenoid
Excavator Quickhitch Relay

Excavator Quickhitch Selector Switch
“Float' Mode Electro-magnet
Excavator/Loader Selector Switch

Joysticks Enable/Quickhitch Pushbutton (RH
Joystick)

Joystick “Active' LED (LH Joystick)
Joystick “Active' LED (RH Joystick)
Joysticks Enable Latching Relay
Joysticks Enable Relay

Servo Pilot Valve Relay

Servo Pilot Valve Relay

Servo Pilot Valve Solenoid (LH Joystick)
Servo Pilot Valve Solenoid (RH Joystick)
Joysticks “Active' Warning Buzzer

Seat Forward Relay

Seat Rear Relay

Seat Forward Sensor Switch (Vane Type)
Seat Rear Sensor Switch (Vane Type)
Excavator/Loader C/O Relay
Excavator/Loader C/O Relay

Excavator/Loader C/O Valve Solenoids (Lift,
Lower, Crowd and Dump Services)

26  Pump Dual Horsepower Valve Solenoid ®

27 Excavator/Loader C/O Valve Solenoids
(Auxiliary Extend and Retract Services)

46  Transmission Dump Control Relay

Connections:

A From Transmission Dump Pushbutton (not
shown)

B  To PWM Controller (ECU) = Fig 19. ([1 L-26)
From ECU Power Relay = Fig 19. ([1 L-26)

D To ECU Power Relay = Fig 19. ([1 L-26)

(1) No longer fitted on machines from serial no.

975289.

Component Key: Sheet 2 of 3= Fig 19. ([1L-26)

28
29
29A
30
31

32

33
34
35
36
37
38
39
40

5V Voltage Regulator

PWM Controller (ECU)

ECU Power Relay

Auxiliary Service Thumbwheel (RH Joystick)

"Extend' Proportional Solenoid (Servo Pilot
Valve)

"Retract' Proportional Solenoid (Servo Pilot
Valve)

150W Resistor

Auxiliary Hydraulics C/O Relay

Auxiliary Hydraulics Pushbutton (LH Joystick)
Auxiliary/Jaw C/O Valve Solenoids

Grading Valve Solenoid

Jaw Relay

Hammer Relay

Jaw/Grading Mode Selector Switch

41  Hammer Selector Switch

42  Hammer/Ext. Dipper C/O Valve Solenoids
(Boom Base)

43  Hi-flow Cooling Valve Solenoid

44  Hammer Valve Solenoids (Chassis)

45 ECU Cutout Relay

Connections:

B From Joystick “Active’' LED (RH Joystick)
= Fig 18. (A L-25)

C To Joysticks Enable Relay = Fig 18. ([ L-25)

D From Excavator/Loader Selector Switch

= Fig 18. ([1L-25)
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Section L - Servo Controls
Schematic Circuits - Electrics

Advanced EasyControl Machines - To May 2009 (Analog Instruments)
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g Section L - Servo Controls
Schematic Circuits - Electrics

Advanced EasyControl Machines - To May 2009 (Analog Instruments)
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Section L - Servo Controls

Schematic Circuits - Electrics
Advanced EasyControl Machines - To May 2009 (Analog Instruments)

Component Key: Sheet 3 of 3= Fig 20. ([AL-27)
50 Shovel Reset Selector Switch

51 Ram Proximity Switch
52  Shovel Reset Relay
53 Shovel Reset Solenoid

Y| s2

844

50 ~ %

829AS
132A
101BM

FUSE A9

FUSE B7
FUSE A2

C031650

Fig 20. Shovel Reset, Sheet 3 of 3
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8¢-1

GT-06C€/€086

8¢-1

Advanced EasyControl Machines - From May 2009 (Digital Instruments)

Component Key: Sheet 1 of 18
= Fig 21. ([ L-29)

1

o o~ WN

Battery Isolator

Battery

Alternator

Starter Motor

Grid Heater Relay - Cold Start
Grid Heater - Cold Start

Component Key: Sheet 2 of 18
= Fig 22. ([} L-30)

1

o 0o~ WN

~

10
11
12
13
14
15
16
17
18

Steer Proximity Switch - Front Axle
Coolant Level Switch - if fitted
Cold Start Advance Switch

Cold Start Solenoid

Water in Fuel Sensor

Air Conditioning Compressor Clutch
Solenoid

Coolant Temperature Switch
Engine Shut-off Solenoid (ESOS)
Fuel Level Sender

Rear Washer Motor

Front Washer Motor

Horn

Air Filter ‘Blocked’ Switch

Engine Oil Pressure Switch
Shovel Reset Proximity Switch
Hydraulic Speed Control (HSC) Solenoid
SRS Solenoid

SRS Solenoid

Component Key: Sheet 3 of 18
= Fig 23. (3 L-31)

1

© 00 N O O b~ WDN

11
12

Diode Pack

Steer Mode Relay

Brake Mode Selector Switch
2/4AWD Selector Switch
Footbrake Switch

Steer Mode ECU

Steer Mode Selector Switch
Brake Lights Relay

Hydraulic Speed Control (HSC) Cut-out
Relay

Auto 2WB Relay
Transmission ECU
CANbus Terminator Resistor
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Component Key: Sheet 4 of 18
= Fig 24. ([ L-33)

1

© 0O N O 0o~ W N

NN NN B B R B R R R P
W NP O © ®~N O M wWN P O

Column Switch - RH

Column Switch - LH

Hazard Lights Switch

Front Wiper Motor

Transmission Dump Relay
Reverse Alarm Relay

Front Warning Lights
Transmission ECU

Headlights Switch

Transmission Kick-down Switch
Torque Converter Lock-up Solenoid
Transmission Speed Sensor
Layshaft Solenoid

Forward High Solenoid
Transmission Oil Pressure Switch
6-Speed Solenoid

Engine Speed Sensor

Mainshaft Solenoid

Reverse High Solenoid

Reverse Low Solenoid

Forward Low Solenoid
Transmission Oil Temperature Switch

Forward Solenoid

Component Key: Sheet 5 of 18
= Fig 25. ([1L-34)

A WD

Low Stabiliser Leg Alarm Relay
Low Stabiliser Leg Alarm Relay
Stabiliser Leg Proximity Switch - RH
Stabiliser Leg Proximity Switch - LH

Component Key: Sheet 6 of 18
= Fig 26. ([ L-35)

1

© 0 N OO 0o B~ W N

e e N o o
o M W N PP O

Beacon Switch

Front Worklights - LH

Front Worklights - RH

Rear Worklight - RH Outer

Rear Worklight - RH Inner

Rear Worklight - LH Inner

Rear Worklight - LH Outer

Beacon

Auxiliary Beacon

Auxiliary Beacon

Front Headlight - LH

Rear Lights - LH (USA)

Front Headlight - RH

Rear Lights - RH (USA)

Front Direction Indicators - LH (USA)
Front Direction Indicators - RH (USA)
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Component Key: Sheet 7 of 18
= Fig 27. ([ L-37)

1 Hammer/Jaw Changeover Relay
2 Shovel Reset Relay

3 Hammer Selector Switch

4 Hydraclamps Selector Switch

5 Shovel Reset Selector Switch

6 Hammer Relay

7 Jaw Relay

8 Diode Pack

9 Shovel Reset Solenoid

10 Diode Pack

11 Hydraclamps Solenoid

12 Rear Lights - RH (Not USA)

13 Rear Lights - LH (Not USA)

14 Horn

15 Horn Pushbutton

16 Reverse Alarm

17 Rear Fog Light

18 Rear Socket

19 Number Plate Light

20 Auxiliary/Grading Mode Selector Switch

Component Key: Sheet 8 of 18
= Fig 28. ([1L-38)

1 Instrument Panel (Side Console)

2 Air Filter'Blocked’ Indicator Light

3 High Transmission Oil Temperature Indicator
Light

4 Battery ‘No Charge’ Indicator Light
5 Park Brake Indicator Light

6 2WS Indicator Light

7 Panel Illlumination

8 Grid Heater Indicator Light

9 Crab Steer Indicator Light

10 4WS Indicator Light

11 Warning Buzzer 1

12 Warning Buzzer 2

Component Key: Sheet 9 of 18
= Fig 29. ([1L-39)

1 Engine Run Relay

Ignition Switch

Ignition 3 Relay

Ignition 1 Relay

Ignition 2 Relay

Lights Relay

Front Worklights Relay

Rear Worklights Relay

Front Worklights Selector Switch
Rear Worklights Selector Switch

© 0 N OO 0o B~ W N

o
| ]

Neutral Start Relay

=
N

Flasher

[EnY
w

Cigar Lighter
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Component Key: Sheet 10 of 18
= Fig 30. ([ L-41)

1

© 0O N O 0o~ W N

e I < il =
o M W N P O

Speaker - RH

Speaker - LH

Cab Interior Light

Warning Lights Relay

Diode Pack

ECU Cut-out Relay

Smooth Ride System (SRS) Selector Switch
ECU Power Relay

Radio

Boom Overload Warning Selector Switch
Park Brake Relay

Quickhitch Harness Connector

Pressure Switch (Excavator Boom Ram)
Park Brake Switch

Boom Overload Alarm Relay

Component Key: Sheet 11 of 18
= Fig 31. ([1L-42)

© 00 N O 0o B~ W DN

el e e e o =
© O N o o~ W DN PP O

Horn Relay
Diode Pack
Diode Pack

Loader/Excavator Changeover Relay

PWM Changeover Relay

Servo Pilot Relay - LH Joystick
Servo Pilot Relay - RH Joystick
Transmission Dump Control Relay
Relay

Diode Pack

Diode Pack

Relay

Joysticks Enable Relay

Seat Forward Relay

Seat Rear Relay

Diode Pack

Diode Pack

Joysticks Enable Relay (Latching)
Diode Pack

Component Key: Sheet 12 of 18
= Fig 32. ([1L-43)

1

© 0 N OO 0o B~ W N

N NN P B R R R B R R R
N B O © o N o 0o W NP O

Rear Wash/Wipe Selector Switch
Heater Blower Motor

HTC & Front Quickhitch Harness Connector
Rear Wiper Motor

Resistor

Instrument Panel (Front Console)
Low Stabiliser Legs Indicator Lamp
Water in Fuel Indicator Lamp
Master Warning Indicator Lamp
2WS Indicator Lamp

Fog Light Indicator Lamp

Rear Worklights Indicator Lamp
Front Worklights Indicator Lamp
Main Beam Indicator Lamp

Torque Converter Lock-up Indicator Lamp
Engine Check Indicator Lamp
Engine Malfunction Indicator Lamp
Fog Light Selector Switch

PWM Controller ECU

Speedo

Speedo lllumination

Speedo lllumination
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Tv-1

ECU cuToUT
CP85 1-5
To SCP20 —3 o27F — 28470 ] From SCP27
St 16 ‘ ot 15
&270
27E I — R
To CP7A-1 H*/j j—_
SRS
e CP0O9B
7 5 P BRAKE a1sE PARK CP16) 14 scpan
From CP87-2 [~ 1328 2 ] 1801 cPiB EIEY 5 =1 B00RF
St 8 —iﬁu TO CPo6=12 610 a5 srse 14 ==
‘ To CP57-8 401 1 s s = To CPO1-10
B B sneet 3
cp26 : sioc P18 810A o o 600BN
e 8200 s ; 00LL To SP19-3 [— — = To Earth
From SCP24 [~ =~ TO SCP37 v &=
Shost 15 St 16 To CPOI_2 B10E B10M
cp57 st 3
P 411 WARNING LIGHTS
o -
CP32 6-10
e i O~ s p Tosce
To CPO1-40 <}SMJ ) Shost 15
From SCP32 [~ 1068 318 4208 e
-
St 15
CP87
18970 To CPIB_G 10 800N 0/L0AD BOOM SWITCH A
. To 5CP24 —— To SCP20 To SRLOT
18878 il 18974 ;ﬂ To CPO1-55 ° 82988 [ [ 604H ° 13 5 T 6400 °
1897 Shaet 11 To SCP27 Il 2875 2875 2875 2 = > 2874A
To CPOB-19 1018% :
[ L
18088 S igoes T e ho1_se CPI5N RLOT 9 RLO7 BLOT 2
=
o e 11
To CPB6-6
A20E 2574 RLO7 BLOT 3
4200 3
CPISN RLDT 11
BOOM_ALARM
15(}P88
soan 28748
EO PR To scP20 <%
6-10
B0aM
o 8 / To scP20
To SCP10 [
° St 15 oM To CP30-5
oot 2
To SCP35 [— 2847C L 2835E — To CP52-10
s 15 Srect 10
RADIO (CP61,CP61A)
From SCP38 [—. L) 9 oo Joo BOOR £~ To Splice SCP37
Sheat 15 Sheek 16
From SCP38 [—. 048 5
Sheet 15
1 a5 CLOT CP43 3 a0 . Q/HITCH PLUG (CP50)
R/H SPEAKER 02 CLO1 CP43 6 0 . 12 ) .
CLO4A/B 2 o—F———+F=To SCP12
y ase CLOt GP43 2 558 s ¥ To CPI5-10
L/H SPEAKER 7 8308
CL03A/B ‘ sat CLOT CP43 5 601 o o—f—————+=SCP31
2 — = sP20

3 =] J— CLOT CPA3 4 g

£~ To Splice SCP37

303F

CLD1 CP43 1

305

Steet 16

£~ To Splice SCP28

Interior Light
CLo2

Stast 15

Fig 30. Sheet 10 of 18
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AN

CP26
scp22
411C 12 scp37 UL/ JOYSTICK
ol 0148 €pP2g -
LS it From cR75-2 -
1 9 18168 13 & a3
From CP27-5 . o0 i ; 257
Fusebox B [—. '8 7 | " HORN From CP50-10 L §~To CP72-5
f */ZLD CP15-86 2549 =T |
St 6 s a6 s s s400 To SCP4
USRI = = 1852 ! 3 =
\ ar . [FN—
From CPS0- ] \ 1800€ cpdg
8 @0 610
FRONT SEAT
CP36
6-10
14 CP51A ol £ To SCP4
Shet 16
A 2651 T z w%
From CP72-9
[ B To Eorth s , 17
5 Py st 16
LOW/EXC £/ a sayse From CP19-10 B e Tocers
-5 sz & SR R—— St 13
Fi CP39-1D M Y o
rom_CP39-
Fusebox D 24 28518
= To CP15-G9
- St 14
To CP73-7 835 1805R 28376 scrzs 283
-
r \
CP51C 3
10 Fram CP39-8 E— | 115
7 [ : 1809
\ﬁ, 3 18058 From CP73-1 %@% To SCP4
From _CP3a—12 s 13 — St 160
Fuscbox D
U £~ To CP15-G12 REAR, SEAT
St 14 -
28358 — 283t
=
18055 scpz1 g5 To CP72-3
Tt 13
1805
\‘ CP52A 1
:.. WM To SCP35
Ta0s Sets Shast 15
IH_PLOT -
CP35 &
6-10 g 1803 =~ To CP15-G8
7 St 14
To CP72-8 DLV 7 18038 SCP19 18030 CPSO 1
- 2~ St 1 ‘
s 1879 s 1w 2835 —
283 s o 2l % e To CPT3S5
e 13
CP52B
1808
RH_PILOT
(i CP51D
—=s 1803C T
=] 7 d e e T CPIS-G7
2 1877 3 19 Shest 14
2836 s s 2835 —
- =
Diode (CP53)
DUMP_CONTROL
scp33 P25 8821 L 1883
LIS 6-10 <
From SCP1 L i v S0P12 am
=~ N s |8 = To CP72-6
Shuat 15 ;e Shest 13
CP0OSB 3 L &R ¢ ToCP50-2
s |w 52 To SCP20 et 9
L—Ig St 10
1603
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er-1

105
Switch Rear Wipe/Wash (CP70) Rear Wiper Motor (CP49)
FCO1 CPOT 46 Joon
1 ol B4 B o s £~ SCP32
Sht 15
S SPEEDO
| w e\ o o sorzo FRONT CONSOLE Fezs
From CP27-10 193 St 18 FC22 A N
o . ] 20 o s
° f— g CPOT FCOT 54 g . Low LEeF \ 1008 i o o e
From CPO6-40 [— o3 s Pt 7 T
Sruat 12 R e jgoss  CPOT FCOT 55 o0 . Water in 1@l ° |
axn
From SCP24 H S00EF To SCP20 St 9 T = To FC27-14
U e From SFCi6 o Moster floing —
701,/60082 st 5
From FCO3-4 w20 s 2 Wheel 4@r Speedo_llum
= FCog
Sheet 3 From SFC14 21
Heater (CP12) From FC21-3 [— 8350 H Fog Lartd 830K : ] 6004 ~ To SFC1
Shest 11 ‘Sheet 16
102 . 2 ecomm i s 15 1
From chw—wzsn,ﬁ M ﬁwm Splice SCP4 s esp  CPO1 FCOT 38 o . RN&S‘]Q coeeo 1
Sheet 15 . peedo lllum
From SCPI4 saom s s a0 = To CPOS- SOP3 ey s OPOT FCOT 38 goqp s F/W g3 S FC10
Shest 15 o 12 St 15 T DN 6008
X = £~ To SFC1
cP21-20 — sp  OPOT FCO1 37 gy s MGWKEEHVA' s shast 10
o 22
From SFC22 [ 18945 w TC LOéémﬁ s sooek — To sl
st 4 vt 16
 Engine Chec Gamp
Engil Malfi 4 L¢
Engine Molfunciop La
[A——
Fog Light
FCc25
To SFCT — S0N S| : SIN g To SFCI3
St 12 St 15
To FC22-6 8350 3 FCO1 CPOT 43
o <3 : acs 560 — 2118
st 1 CPOT FCOT 44
CPI5-B1 = ass ass 18 St 2
ot 5
Resistor (CP80)
sCPes. SCPSO. Digde CPO0 SCP49.
To CP15-65 — st s D 526 5260 W A 5328 532 £ To CPI5-Gt
HTC & FRONT QH (CP13) Short 18 | R et 1
From SCP27 [—. 10148 3 3 528 f— To Splice SCP20 5 Dipp Ext/Ret
sreat 15 -t 16 Cantrol (CP74)
From SCP39 830 2844 £~ To Splice SCP41 — Tord Pl 5o
ot 15 . i ot 15 o o
AH1B 10 ¢ 9 in ,
= AHZO CF15G 10 . ° = e
To SCP4T 20 3 and et 5
° oot " An g 2002 £~ To CP72-11
To CPE5-1 — eare 1and . St 13
et 5 s HED 208 = CP73-6
M scps3 Stect 12
From Fuse D3 [— 2846 2 V+  PWMIE 9314 531 §~ To CP15-G3
Sheet 2 0 ing Sheet 14
5268 e 5318
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1478

Component Key: Sheet 13 of 18
= Fig 33. ([ L-45)

1 Fusebox

2 Fusebox
3 Fusebox
4 Fusebox

Component Key: Sheet 14 of 18
= Fig 34. ([1L-46)

1 RH Joystick

2 Joystick Enable/Transmission Dump
Pushbutton

3 Thumbwheel Switch - Extending Dipper/
Clam (PWM)

Float Mode Switch
Excavator/Loader Selector Switch

Heated Seat

LH Joystick

Max. Retract Pushbutton (Extending Dipper)
10 Rear Horn/Quickhitch Pushbutton

4
5
6 Seat Forward/Rear Switch
7
8
9

Component Key: Sheet 15 of 18
= Fig 35. (A L-47)

1 Extend Proportional Solenoid (PWM)
Retract Proportional Solenoid (PWM)
Jaw Changeover Solenoid
Quickhitch Solenoid

Hammer Solenoid 1

Hammer Solenoid 2

Hammer Cooling Solenoid

0 N o o~ WN

Hammer/Extending Dipper Changeover
Solenoid

9 Grading Mode Solenoid

10 Changeover Solenoid - Extend (PWM)
11 Changeover Solenoid - Retract (PWM)
12 Changeover Solenoid - Lift

13 Changeover Solenoid - Lower

14 Changeover Solenoid - Crowd

15 Changeover Solenoid - Dump

16 Pump Solenoid -if fitted

17 Servo Pilot Solenoid - RH Joystick

18 Servo Pilot Solenoid - LH Joystick

19 Steer Proximity Switch - Rear Axle

20 4WS Solenoid

21 Crab Steer Solenoid

22 2WS Solenoid

23 4WS Solenoid
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Sv-1

FUSEBOX CP33

i~ To Immobiiser CPO7-8B

From Ignition_ Switch Shost 7
CPE5A-5 Dﬂ
o0
10148 £~ To Splice SCP27
From Ignition_Relay s 12
CP32-2 [— 002 104 f= To Front console CPO1-29
s ot
109 £~ To Splice SCP8
= 107 f— To Splice SCP2
s 15
" " 136D ~ scPi
a7
= 138 £~ To Front Console CPOT-53
From Front Console
CPOT-23 [ 933 P Ll f— To Splice SCP16
st 3 s 19
From Front Console
CPO1-27 [~ 828 ” N 829 f~ To Splice SCPZ4
St 4 et 15
Diode (CPDIC)
BssN ' : 828K B = 830
From SCP31 (= \V>} — — To Splice SCP39
vt 15 st 15
FUSEBOX CP27
2 —2 106 §= To Splice SCP32
st 15
Jj P 110 To Front Consele
= == cpo1-28
From Ignition_Relay shost 4
Crossy 007 [ Pt 18 To Rear Horn Relay
= = = cpig-1
b= 4 £~ To Splice  SCP29
) 103 To REAR WASH WIPE
= = cpro-3
st 1
2 1268 £ To Front Cansole CPO1-17
— 1324 " To SHOVEL RESET
= = syiich CP§7-2
st s
From Mainframe Plug .
i 200 » " 309 To Rear Worklight Relay
CPO6-24 [— — = Cpo4b
St 1 St o
. w 312 To_Engine Run Relay
= CP30-6
From Manframe Plug 2008 310 To Frant Workl
il w___» ghts Relay
CPOE-27 [— = cpaa-1
St 1 B s

Fig 33.

FUSEBOX CP21

30 N s To Front Console
— £~ CPD1-3D
Stet4 To Front Console
From GPOB-25 [— 2006 et 300 £~ CPOI-31
st 1 st 4
Y=t 303 £~ To Splice SCP28
st 15
et o4 £~ To Splice SCP38
From Ignition_Switch e
fom Ignition Switc! o1 B © 003 To Mainfr Pl
< — o Mainframe Plug
CPS5B-7 — = CPOB-13
From Ignition Switch -
< o1 n_- 102 Ta Heater
CPSSA=6 [ Ig = P12t
St St 1
RN 133 £~ To Splice SCP34
From Front_Console e
833 b * 834 To Cab Roof
CPOT=35 [ = = cp3i-12
St I s
= asa To Front Console
— = cPo1-43
From Front. Console
836 . ® 837 To Cab Roof
CPOT=36 [ = £= cp34-10
837D To Front Consale
= cpai-37
st 1
FUSEBOX CP39
From IGNITION RELAY CP37-2 [—. 0124 et 1508 {— To SCP10
o s I 0
p—n 143 £~ To SEAT CP73-10
g
From ECU POWER CP19-7 [~ 4 e —to" 2649 £ To ecu IV (CP74)
St 10 St 1
From Splice SCP35 [ 28478 = 2848 £= To Rearword Seat Reloy
o 15 0
From SCP10 [~ 1500 S =" 2641 f— To Loader/Excavator C/0 CP23-1
f= I -
R 28414 £~ To PWM /0 CP23-6
© "
o=
" "
o=
E=1}
o=
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or-1

GT-06C€/€086

or-1

RH Joystick (STO4 & STO3)

1 Enable/Trans Dump
==
BLACK! 2605 ST02 CP73 8 2605 — To CP74-4
b Sheet 11
/ (P2) g
D?p Clam (P2
humb Wheel a2
8 RED1,
To CP79-B a0 CP7ZII0TT 26000 RED 2 A ]
T
To CPTA_E gm 2802 CP72 STOT 11 2502 wez |,
To SCPATE— 11 26008 2500 5 ek 2
St 15 P72 STON 12 g 3 <ot oo 6
BLUE 7
sz ss £~ To SCP12
BLUE 7 e Shest 10
ey
Float Switch ST10
o 1805
WB093 o260 28D 4
Exc/Loader
Switch STO5
To scP20 CP72 5TO1 2 g waar forwarg a5 s s STO1 CP72 3 1005 = To scP21
Ssm2 [
Shet 10 , STo1 CP72 8 Shet 10
CP73 ST02 3 e 1808 =~ To CP35-6
To soP10 30 i 8 o
sheet 3 1808
o
N 2836 ST02 CP73 7 2836 — To SCP13
To CP3B-2 19168 CP7s STo2 2 1816 s B Steet 10
Sheet 10 5 18098 STO2 CP73 8 18098
£ To SCP11
Shet 10
640E g rear | 1806F
CP72 STO1 10
To tPIO-4 — 143 143 st 143
Shet 2
rearward seat
ST07/ST08
1438 o
ST02 CP73 1
2848 2848 £~ To CP36-3
Sheet 10
6| ST01 CP72 9
. £~ To CP36-8
1811 1a11 Srert 10
LH Joystick (STO6)
Max Ret Rear Horn/QH
1430 Bt Q 10
To GRI7-5 —3 875/8% CP72 STOT 4 &75/8% BLUE 1
Sheet 6 s
1430 BLUE B
CP72 STO1 5 B
To CP3T-6 — 900 900 BLUE B
Shast 10 SToEE
szom BUACKI
B IS ﬁ
CP73 STO2 5
SCP18 18034 1803A RED1
Sheet 10 SR
HEATED SEAT ST09
CP72 STOT 1 Weoss
114C 114 628C
SCP29 o —

Sheet 15

[
7
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Ly-1

JAW C/0 AHH%
740 2 000X

From SCP53 [

Shast 11

532

From SCP43 [

Shast 11

GT-06C€/€086

From SCP45 [—.

steet 11

Ly-1

From CP31-1 [—. 8740 3 8008 SOV To SCP4
st s CP15S AH21 11 Q*“W‘@ AH21 CPISS 7 st 16
so0T
From CP50-6 [— 9320 932 : 2
shet 9 CP15S AH21 10
HAMM_SOL 1 (AH
o st R B o L L e o 1o sops
rom - o4y AH20 CP15G 2 St 15
shet 6 CP15S AH21 9 6260 5-
HAMM_SOL 2 AH&Q) AHIE 7
sver . : soouw
| I |
HAMM COOL SOL (AHO7)
To serr2 = w0 o e T[0T 2 w0
et € CP15S AHZ1 8 \—1
BOOM BASE SOLS (AH1S)
oo 8 ]l ame
GRADING SOL (AH11)
CP1SG AH20 11 9
_ 2805 2805 ! 2 BOONK AH18 12 2644 26444
From CPB4- 6%,55_ e ’sijow
AH20 CPI5G 6 -
C/Q SOL EXT PWM (AH31)
N —— 0 CPISG AH20 12 2540 IO g Y coon
S 10 o
€/0 SOL RET PWM (5‘4%2) <
28408 ! 2 629P
/0 SOL_LOAD LIFT (AH27)
From CP23-2 (= 2638 CP1S6 AH20 9 2838 s 25388 ! i 6294
w10
€/0 SOL LOAD LOWER {AHZB)
2838C ! 2 629K
%XT PWM_(AHOT)
CP156 AH20 3 . : s
s31 EN
/0 SOL_CROWD (AH29)
RET_PAM (A103) €/0 SOL DUMP_(AH30)
CPISG AHZO 4 4 . o {
2838E ! 2 B2aM
CP15G AH20 5 - PUMP_SOL (AH33)
26364 ! 5 623R
CP15G AH20 7 i}j’P\LOT SOL (AHD4)
From SCP17 [ 1602 1502 I o
w10
'fb%m SOL (AHOS)
—— Jr. CP15G AH20 8 103 I o0
w10
REAR PROXIMTY SWITCH (SM02)
From SCPD [ a0 CP15S AH21 6 50 AH34 SMO1 a0 K N - st o Su0y A3e 7
From ScPaSh; 10ss CP15S AH21 1 1058 AH34 SMO1 1088 :ﬁDL;,] 19
St 15
4WS _CONN_(SM03)
e a4 CPISS AH21 5 45 AH34 SMO1 45 [y o
shet 3 | I 20
CRAB_(SM04)
From SCP1S e CP15S AH21 2 o AH34 SMO1 o4 - ; -
St 13 | R 21
2WS (SMO5)
[—— a2 CP15S AH2T 3 o AH34 SMO1 . [y s
St 10 22
4WS (SMOB)
From SCP36 e a6 CP15S AH2T 4 o6 AH34 SMO1 o oy .
St 15

23
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Component Key: Sheet 17 of 18
= Fig 37. ([ L-50)

1

2
3
4

Earth Point
Earth Point
Earth Point
Earth Point

Component Key: Sheet 18 of 18
= Fig 38. ([1L-51)

Diagnostics Connector

Serial Connector
CANbus Terminator Resistor
CANbus Terminator Resistor

a b~ WON

Live Link Connector
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5CP3

To CP44-8 [—.

Steet 5

From CP74-3 =

Sheet 11

To CROT-1 =

Shest 3

From Fuse (A16) [

St 2

From CP15-N5 [—.

Stest ©

From CP33—4 [—.

Shect 2

a0sr 2080 i~ To CPO1-48
Shect 4
pose To CP15-N3
Sheet 6
2600 5CP47 2600C — CP79-C
Seet 10
26008 From CP72-12
St 13
L R A ~ To CP57-15
Sreet 7
Ll CP15-S2
St 14
818 e 8184 — To CP44—1
st s
8168 P15-N1
Shet 6
B05C scps BASD. — CP0O1-24
Sneet 4
805F CP44~7
Shect 5
10148 see27 1014H — CP71-2
Sheet 6
1018 CP71-5
Sheet ©
1o ~ CP13-1
Sreet 11
1018 721
Seet 6
CP64-2
Sheet 6
Ccp87

scPa.

From Fusebox (CP39-2) [—

From Fusebox(A8) [ 109 108K 2=t TPoB-41
S 2 Sheet 12
1008 CP15-51
St 14
sern
From CP13-8 [—. 2844 28440 ~ To CP15-Gb
St 11 St 11
28448 P14-1
Sheet 5
SCP43
1508 1500 _
£~ CP39-9
Shem 2 Sheet 2
B To CP73-3
Shet 13
1504 19-6
e
Sheet 10
SCP23
a1 a1 -
FrOM CPE9—3 [—. ~ CP44-2
Shen 8 Sheel 5
Eab CPO1-39
Sheet 11
From Tusebox(CB) 3 S o —~ CP43-1
Sher 2 Sheet 11
3038 —~ CP65-2
Sheet 5
LS~ To CPOI-47
St 3
CP9g
05
303 £ To CP9E—1
St 3
sorzs
From Fusebox(BB) [— 14 48 £~ CP60-1
w2 ot 8
14e To CP72-1

Sheet 13

scp3s
From Fusebox (D7) W 28 7
Shert 2
men o CoP52-
Sheet 10
L w7 o cPlo-8
Sheet 10
28470 To CPB5-3
Sheet 9
sep3t
From CPE6-3 [— BEM 89 s~ CP44-9
Sheet & Sheet 5
BN &~ CP09-8
Sheet 2
8550 _
Hﬁm ‘?PDW 38 8308 To CP15-N4
Shest 5
soPsz
From Fusebox (B2) — 08 g
Shert 2 To CP44-5
1 e CP57-7 St 5
Sheet 7
L e o cP32-8
Sheet 9
o8 CPOT—
Sheet 11
From Fusebox (A20)
Shest 2
scpsp
To CP15-54 [— &5 8268 =~ To CP57-14 To CP15-B2
Shet 14 et 7 Shect 8
8268 =
= To CFO1=3 To CP57-18
snest 7
scrss
From Fusebox(C8) [— 304 3044 i~ CP61-4 To CPO1-20
Shast 2 Sheet 11 Shest 15
048 -
> CPBIA-Y To CR13-2
Sheet 11
304C To CP57-4 Sheet 11
Sheet 7 To CP50-7
sneet 8
scpa0
CP57-16 [— 4078 401 f— CPO6-38
oot 7 et 1 B20m
— To CP12-4
4076 cPa6-2 Sheet 11
From CP30-3 [— 070 sreet 1 To CP15-N6
Shect 8 Shest 6
To CP63-8
Smwet 9
srore FCO1 CPO1 20
To FC25-8 [—. S0 300 fane £~ SCP033 To CP67-8
Shest 11 Shest 15 et 6
To FC10-1 [— B30M)
Shast 11 To CPB7
E
To CPBB-8
From FC20-10 [ B30 Shoet 8
et 3
To FCO8-8 To CP64-8
Sheet 4 Sheet &
From FCO9-1 520 scP24
Shast 11 From Fusebox(A18) [~ To CP6O-8
From FC23-8 St 2 St 8
et +
To CP70-8
Shoet 11
To CP68-8
5CP30 Shest 6
To CP15-S3 —. 825 8254 £~ To CP57-13
Sheel 14 n To CP71-8
8238 To CPO1-5 Sheet 6
et 3
B
From Fusebox (A10) [— 107 . 1074  CPO1-34 To CP44-6
Sheet 2 Sheet 3 Sheet 5
1o &~ To CP02-G
Sheet 4 To CP65-8
To CP86-1 stk 5

Sheet 4

CO090450APC-sht16

Fig 36. Sheet 16 of 18

(syuswinnsuj renbig) 6002 AeN WOl - SBUIYIBIA [0NU0DASET pasueApy

S214198|3 - SHNJJID d1TeWAYIS

S|0JJu0) OAIBS

7 U0I399S



0G-1

GT-06C€/€086

0S-1

ASO2-A £00

Shost 4
CP15-84
Shest &

From CP15-G2
Shast 14

CP15-N2

Shest @

CP15-57

St 14

From CP29-5 [— 6400 w0
St 10

From CP29-7 :
o 10 i

From CP36-5

st 10

CP36—10

St 10

CPB4—7

st o

From Heater (CP12-2)

Sest 11

CP24-10 [—, 00%
Sreet
CP24-5 [—. 6000
Shos 8
From CP13-3 [—. 626
Shet 11
From CP49—1 [—, B00ED
St 11
CP72-2 [—. 628
o 13
CP20-6 [— 6008l
Srert 8
CP25-5 [~ s00FF
Srert &
CP32-5 [—. s00u
Srert &
CP19-5 — BOOV.
Srert 8
CP30-5 [ 600z
Shest B | scrzo
CPIB-10 [—. a008N y -
St 10 soors 1 H
CP30-10 [— i
o 8 |
CP31-5 = 5000y I )
sneat 5 2
CP31-10 = B00EA -
e Eartn(CP04)
CP32-6 [~ S0
Sheat 9
CP16-1 = so08r
Sheet 10
CP37-5 = s00My
Sneat 8
CP50-8 —. 626E
Shet 8
CP17-10 = 7213
CP18-5"2S, BOOFC.
Shest 10
CP17-5 =~ 210
Sheet 5
CP85—2 = 8276
Shest 8
from CP25-10 [—. S
Shont 10
CP85-5 [—. L22i3
Sheat 8
CP8B son
Sheet o
CP8B [—. S04
Sheat 8
CPB7 sost
Shoat 9

Fig 37. Sheet 17 of 18

From FCO3-1 [—
et 3
From FC25-7 [—.

Sheet 11
From FC05-10 [—.
St 3

From FC33-5 [—

S 3
From FC20-7 [—.
sree 3
From FCOB-7 [—.
Shet 4
From FC18-10 [—.
Shat 4
From FC22-13 [—.
St 11
From FC11-2 [—.
St 1
From FC12-2 [—.
st 1
From FC23-3 [—.
Sieat 1
From FC20—1
shee 4
From FCO7-2 —.
et 3
From FC28-13 [—.
S 4
From FC27-26 [—.
e 3
From FC27-36 [—.
shon 3
From FCO4-7 [—.

s s
[

From FCQ4-10

500L

600N

60048

B0ONX

6008R

600DW

500X

B00EK

600U

60048

500MA

6008

628

souMH

600N)

BDONK

BDONE.

500U

Sheet 4

CP54A—1 [—
shest

CP86-5 —3
Sheet 7

CPT1-7 =
sheat 6

From CP70-7 =
s 1

CPE9-7 [~
sheat 5

CP68-7 [~
sheat

CP67-7 [~
sheat 6

CPE6-7 [~

Sheet &

800FC

BOOEF.

6008E 600PQ

600CH

600LY

500P

800DY \ scpa7

CPB5~7 [
Sheet 5
CP63-7 [~
SEpgY

3

cp26 =
CP61A-8 —.

Sheet 11
CP43—4 .
Shest 11

CP6O-2 [~
Sheet 8

To CP57-5 —.

Sheet 7

CP86—-2 =3
Sheet 7
CP96—4

Sheet 7

BOOLL.

500ML.

B01AB

BOOR

600E)

60008

5007

600PP

6200

L

Earth {CPO3)

7 U0I399S

C090450APC-sht17

(syuswinnsuj renbig) 6002 AeN WOl - SBUIYIBIA [0NU0DASET pasueApy

S214198|3 - SHNJJID d1TeWAYIS

S|0JJu0) OAIBS



TG-1

GT-06C€/€086

TG-1

DIAGNOSTICS
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g1

GT-06C€/€086

g1

EasyControl Machines - To May 2009 (Analog Instruments)

Component Key: Sheet 1 of 17
= Fig 39. ([AL-53)

1

o N o b~ WN

Battery Isolator

Battery

Alternator

Starter Motor

Ambient Temperature Switch - Cold Start
Grid Heater Relay - Cold Start

Cold Start ECU

Grid Heater - Cold Start

Component Key: Sheet 2 of 17
= Fig 40. ([AL-54)

1

© 0 N O 0o b~ WDN

Il ol e i e o =
© ©® N O O~ W N PP O

Steer Proximity Switch - Front Axle
Coolant Level Switch

Cold Start Advance Switch

Cold Start Solenoid

Water in Fuel Sensor

Coolant Temperature Switch
Engine Shut-off Solenoid (ESOS)
Fuel Level Sender

Rear Washer Motor

Front Washer Motor

Horn

Air Filter ‘Blocked’ Switch

Engine Oil Pressure Switch
Shovel Reset Proximity Switch
SRS Solenoid

SRS Solenoid

Shovel Reset Selector Switch
Shovel Reset Solenoid

Smooth Ride System (SRS) Selector Switch

Component Key: Sheet 3 of 17
= Fig 41. ([ L-55)

1

© 00 N O O b~ WDN

[ = S
w N P o

Footbrake Switch

Brake Mode Selector Switch
2/4WD Selector Switch
Auto 4WB Relay

Reverse Relay

Forward Relay

Interlock Relay
Transmission Dump Relay
Auto 2WB Relay

Forward Hi/Lo Relay
Drive Relay

Diode Pack

Steer Mode Relay
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Battery Isolator
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004D
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9G-1
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9G-1

Component Key: Sheet 4 of 17
= Fig 42. (A L-57)

1

© 0O N O 0o~ W N

e e A =
©® N o 00~ W N P O

Column Switch - RH
Column Switch - LH
Hazard Lights Switch
Front Wiper Motor
Reverse Alarm Relay
Front Warning Lights
Flasher

Headlights Switch

Transmission Oil Temperature Switch
Transmission Oil Pressure Switch

Transmission Dump Switch
Layshaft Solenoid

6-Speed Solenoid
Mainshaft Solenoid
Reverse Low Solenoid
Reverse High Solenoid
Forward Low Solenoid
Forward Solenoid

Component Key: Sheet 5 of 17
= Fig 43. ([1L-58)

Front Worklights - LH

2 Front Worklights - RH

3 Rear Worklight - RH Outer

4 Rear Worklight - RH Inner

5 Rear Worklight - LH Inner

6 Rear Worklight - LH Outer

7 Cab Interior Light

8 Beacon Switch

9 Beacon

10 Auxiliary Beacon

11 Auxiliary Beacon

12 Front Headlight - LH

13 Rear Lights - LH (USA)

14 Front Headlight - RH

15 Rear Lights - RH (USA)

16 Front Direction Indicators - LH (USA)
17 Front Direction Indicators - RH (USA)

Component Key: Sheet 6 of 17
= Fig 44. ([1L-59)

1 Hydraulic Speed Control (HSC) Solenoid
Hammer Selector Switch

Hydraclamps Selector Switch
Hammer Switch (Foot Switch)
Diode Pack

Hammer/Jaw Changeover Relay
Jaw Relay

Hammer Relay

© 0 N OO 0o B~ W N

Warning Buzzer

=
o

Hydraclamps Solenoid

[
[N

Hammer Solenoid
HSC Pushbutton

Hydraulic Speed Control (HSC) Selector
Switch

14 Jaw Changeover Solenoid

el
w N

15 Jaw Changeover Solenoid
16 Jaw Changeover Solenoid

17 Jaw Changeover Solenoid
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2 - o 7 | e CPI5S AH21 11 a0 AHIS T g sict 7140 ooz 000y sic2 AHI3 2
2 zZ J_‘ 14 6oacx B0OCX
- s Ls v
To CP72 4M<u; s — Em—oim JAW C/0 (JC14)
To Splice SCP20 e = so0cr
[ Y
. . # R ] JAN_C/0 (4C15)
——r 1 — w0 8, ¢ e ORI A8 g PAVMLSOLT (OB o sas e o] ww
From Splice SCP24 701/60002 o o Jod = 16 |
i Ceg] 4 we a2 cpiss 12 e . =
= — [~ To Splice SCP20 11
Wire Break | VAVMER (P31 6-10) St 15 AN C/0 (ee17)
HAMMER SWITCH (AH40) 8746 \ﬁ‘
17
1830
Hydraclamp Diode Pock (CP14;
Switch CP71 From Splice SCP14 2;“5 e
From Spice ScP27 s 3[. : Sy 5 BUZZER (CP54A/CP548)
5 S 13 2 [N sonew £~ To Splice SCP37
Rep i - 3 s’ e
; HYDRACLAMP (RLO4.
From Splice SCP27 [ O™ |2 a2 CP1SN RLOT 7 20 D :( ) 600ES o s
Shoet 15 L F —
From Splice SCP24 [= 829K : i B0 — To Splice SCP37 10
S 16

Steat 15

701/60002

Fig 44. Sheet 6 of 17
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09-1

Component Key: Sheet 7 of 17
= Fig 45. (A L-61)

1

© 0O N O 0o~ W N

e I < il =
o M W N P O

Warning Buzzer

Warning Lights Relay

Coolant Temperature Gauge

Coolant Temperature Gauge lllumination
Fuel Level Gauge

Fuel Level Gauge Illlumination

Horn

Horn Pushbutton

Reverse Alarm

Rear Fog Light

Rear Socket

Number Plate Light

Boom Overload Warning Selector Switch
Pressure Switch (Excavator Boom Ram)

Boom Overload Alarm Relay

Component Key: Sheet 8 of 17
= Fig 46. ([1L-62)

Engine Run Relay

2 Ignition Switch

3 Ignition 3 Relay

4 Ignition 1 Relay

5 Ignition 2 Relay

6 Lights Relay

7 Front Worklights Relay

8 Rear Worklights Relay

9 Front Worklights Selector Switch
10 Rear Worklights Selector Switch
11 Neutral Start Relay

12 Park Brake Relay

13 Rear Lights - RH (Not USA)

14 Rear Lights - LH (Not USA)

15 Cigar Lighter

16 Park Brake Switch

Component Key: Sheet 9 of 17
= Fig 47. ([1L-63)

1

0 N o o~ WN

10
11
12
13

14

15
16
17
18
19
20
21

Speaker - RH

Speaker - LH

Tachometer

Tachometer lllumination
Tachometer Illumination

Radio

Instrument Panel (Side Console)

Low Transmission Oil Pressure Indicator
Lamp

Clock

Cold Start Grid Heater Indicator Lamp
Air Filter ‘Blocked’ Indicator Lamp

Low Engine Oil Pressure Indicator Lamp

High Transmission Oil Temperature Indicator
Lamp

High Engine Coolant Temperature Indicator
Lamp

Alternator ‘No Charge’ Indicator Lamp
Park Brake Indicator Lamp

Low Fuel Level Indicator Lamp

Crab Steer Indicator Lamp

4WS Indicator Lamp

2WS Indicator Lamp

Panel lllumination

(syuswinnsu] Boreuy) 6002 AN OL - SBUIYIBA |0NUODASE]

S214198|3 - SHNJJID d1TeWAYIS
S|0JJUu0)D OAISS - 1 UOI103S



T9-1

GT-06C€/€086

T9-1

From Splice SCP32

BUZZER (CP26)

CcPO1-40

WARNING LIGHTS (CP32 6-10)

From CP18-2 [

st 10

From CP09-5 [e— 272~ "

Shoet 4

From CPO1—44

From Splice SOP39 [—e—2 "

St 15

S o] aom
7 L & To Splice SCP20
wT/ s
From Spice SCP32 [~ 1068 S8 am X w o To cPOT-17
a7 o
BODM O/LOAD BOOM SWITCH BLOT RLO7 1
Diode(CP10) - To crese scP24 13 ScP20 14 1; 5106 ss 01
a20c WO e sory oA FEL o e oo [ w : s — L o
= <. To scp27 ; s s s serss
1897 To CPOS-10 [ S LS s
oce(cP09) = 0= 3 CPISN RLOT O RLO7 BLOT 2
208 DN 590 em To CPOT-54
£t = | .
ama s °
1898 To CPBE-6 o=, BLOT RLO7 3
4208 et 3 2874
N 5
701/80476 H
/ BOOM ALARM RLOT CPISN 11
ge\oy CP188
e 18
To SCP20 o T
B . Y
coo?m TEMP (CP62) o
From CPOB—46 [—g 409 3 5 GooHM To Splice SCP37
Setz Nl St 15
From Splice SCP32 [—e 106 1z o
COOLANT GAUGE ILLUM (CP82A)
From Splice SCP39 [—e 50w 5 H BADHL To Splice SCP37
w15 St 15
FUEL LEVEL (CPS9)
From CPO6-39 [—g 48 3 4 BOOHP. To Splice SCP37 FCol cROT1 59 . CPOB MFOT 7
) stz . A St 15 -© N
From Splice SCP32 B3
Shaak 15 FCO1 CPO1 60 5 CPOB MFO1 &
FUEL GAUGE ILLUM (CP50A) S -
FCO1 CPOT 50 CPOS MFOT 6
ans
From Splice SCP39 [ 830X 6, H 800K To Splice SCP37 ~© o
et 15 Set 18
%ORN RCOZ
CP15B RCO1 6 SREO1 RCO1 CP158 4
71 a7 =4l 00EL so06t sovat i
o &= To Spiice 5CP4
[ St 16
HORN BUTTON (RgD3)
CP15B RCOT 5 o1 =l oouer
REVERSE ALARM (RCO05)
CP158 RCO1 3 8474 1 Iy &00co
REAR FOG_LIGHT qWG)
835 CP15B RCO1 1 855 ’—“ Y 50080
REAR SOCKET (RGQM)
CP1SB RCO1 2 . S .
s a2 g
NUMBER PLATE LIGHT (RCO7)
8306 L s 5008
—12

Fig 45. Sheet 7 of 17
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GT-06C€/€086

291

Ignition Switch
(CP55A-CP558)

Neutral Start Relay
(CP19 1-5)

1.
2 0o 2 842 f— T0 STARTER MoOTOR
s
o3 = To fusebox (CP33-1) I f= 10 Spice SCP20
s 12 ot 15 815D To CPOT—12
\ 2 001 To Fusebox (CP21-11) St 16
FROM CPOB-21 200 =
oo = N g ) PARK BRAKE (CP16)
2000 . oia To Fusebox (CP21-9) P BRAKE (CP18 6-10
FRON GPO5-22 [~ . s s 123 s S as s — | s = To Splice SCP20
P i 051 ; : "l =
010D ' h To Splice SCP4Q Sheet 7 —
s S 15 SRR g PN eooan — = To CRo1=10
- Digde (CPGs) =
701/80184 I Biss S asic 1 From e
To CPO1-2 [ L st 15
fen ~ To Spiice SCP20
16N 3 Reloy (P37 1-5) o=
oo B To CPBE-3 [ OO |
From CPO7-8 [— 135 FROM CPO6—16 [ 20—a 1| ot2 — 10 CP39-1 s 3
Shest 12 St 1 | iz
To RLO4
stP3s P S0y ice CP
From Fusebox CP21-14 [—. 135 1334 — = To Splice CP20
Sheet 12 =16 %
P3 a .
To CPA4-8 [— L i a0%0 — To CPO1-48 RH REAR LIGHTS (RL02) ! To Splice SCP4
s
sneet 5 [ o4 e CPTSN RLOT 3 808C . Indicator 00H = sooe  RLOT CPIBN 2 o0
16N 1 Reloy (P32 1-5) 3 =
- Tall
From Splice SOP33 gp  CPISNRLOT 4 o |« -
2000 ' ° 0
FROM £RO8-23 o P8 o | 4 oz To CP33-5 = . By NON USA L= To Splice SRF11
B — = o 1 | o -
shoet | = E . CP15N RLOT 1 s1a8 L ste P
1338 3 13 600N o ice SCP
- = o Splce SCP20 . To CPa4—1
et 16 From Fusebox CP33-16 e
]
Sree 12 Smis LH REAR LIGHTS (RLO3)
16N 2 Reloy (cP25 1-5) o e 0o
2004 e !
FROM CPOE-26 | 5 o7 Ta CP27-5 . CP15N RLOT 6 . L Tl 14
s 1 T =, From Splice SCP24 [
AL 1o SO0FF [~ To Splice SCP20 050 scro s e CP15N RLOT 5 o0 ., Indicator NON USA
et 16 To CPO1-24 E=
e s
eosr
- g B
LIGHTS (CP30  6-10) 127 To CPOI—33 To CP44-7 s
— —
] ot 4 P11 2
From CP27-18 [— oz | ; 1278 cro g
e 47‘\’
13sc P 600F) [~ To Splice SCP20
6 CIGAR LIGHTER (CP60,CP60A)
134/127 e — 8
To Spice SCP20 1148 DJ@ E0D5 £~ To Splce SCP37
To Splice SCP24 <}$«o—o®o—1 15
st 5
SRS
Rel -
CPI1 CP10 1 134 eloy (( ]
134 i o
To CPO1-18 — & : tes3 P LIGHTS (CPEs)
N ; e [2 o
From Splice SCP40 [— 4070 — oz = To Spiics SCP20 s s a5 = To Splice SCP31
Sheet 15 1 Srest 18 Steat 15
FHL Reloy (CP24 1-5) | . a7t CP44 CROS 11 1871 — To Spice SCRO!
R 1164 s o snoat 3
From CP27-20 [— ELLEB °% : aoop
Stam 12 From Splice SCP24 [~ ®29% |3oy = T0 5CP37
el 1 LGHTS (CP69, st 16
PN e 1o Spis scP20 s R Lo (¢76)
= S . 10| , .
RWL Reloy (CP24 6-10) s 81 = To Spice SCP23
+ o
. o
From CP27-16 [—. = ; 174 ast CP44 CRO6 4 a5t
Svox 12 = To CROS-4
- — To s »
- . , i
L—Tg o 16 From Splice SGP24 [— 2oy 6008 f— To Spica SCP37

et 15
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GT-06C€/€086

€9-1

04 scp3g

From Fusebox CP21-8 [—

Shee 12
CP57 Instrument Panel
g 7
From Splice SCP25 [—. 420 g
e FRANS OlL PRESSURE
From CPO2-8 4050 3 =
3046 To CPO7-7 = o 55 =
srot 7 ® Clock
9 [ 2 3 o7 ] Ffrom SCP63
RADIO (CP61,CPE1A) St 1
6 . ansc
b 3 600R {~ To Splice SCP37
) s 10 1QORD HEATER
oz \
R/H SPEAKER (CLO4A/B) from CF08-5 >~ <
17, " cLot CPa3 3 - , 11 AR ALIER
From scpb4 [—. 402 s <t — 2 1064 ] From Splice SCP32
, o2 CLOT CP43 6 - . Shst 2 N ot 15
ENGNE OIL PRESSURE
From CPOB-3 [— hic] 3 D‘QN <t
L/H SPEAKER (CLO3A/B) s 2 1FAS oL TEMP
2 B . CLO1 CP43 2 . . From SCPES = 404 » -
sht + N
) 501 CLOT CP43 5 601 . s . ENﬂ‘:‘E COOLANT TEMP
From SCP99 [— <t
Y - BATTR CHARGE CONDITION
g From Splice SCP40 [~ 4078 b =
e 167RK BRAKE
TACHO (CP58) from CP18-6 [~ 4af 3 <
St 10 S
f T " LOW_FUEL
From CPOG-47 = +12 4070 ,SM>MT0 Splice SCP40 From CPO6—43 [ i f = s, 17
" 5 3 BOOHK Sheet 2
pal {~ To CP37 CRAB
Sheet 16 From Spiice SCP15 [~ 26 I — Ny 18
et 15 s 19
From Splice SCP36 [—. B26A 5 — =t
Tacho lllumin (CPS8A) - s 20
From Splice SCP30 8254 I — AN : gooT To Splice SCP37
From Splice SCP30 (= 8300 ! : il — To CP37 rom sice e 1 = b= 0 ope
St 15 4 Snet 16
ILLUMANATION
Tacho lllumin (CP58B) From Splice SCP30 [ B - = 1
St 15
From Splice SCP39 [~ 8300 ! 2 600tis £~ To CP37 2
St 15 5 St 16
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¥9-1

GT-06C€/€086

¥79-71

Component Key: Sheet 10 of 17
= Fig 48. ([1L-65)

1

Transmission Dump Control Relay
Loader/Excavator Changeover Relay
ECU Power Relay

Loader/Excavator Auxiliary Changeover
Relay

Servo Pilot Relay - LH Joystick

Servo Pilot Solenoid - LH Joystick

Servo Pilot Solenoid - RH Joystick
Warning Buzzer (Servo)

Seat Forward Relay

Seat Rear Relay

Joysticks Enable Relay

Joysticks Enable Relay (Latching)

Horn Relay

Rear Horn/Quickhitch Changeover Relay

Component Key: Sheet 11 of 17
= Fig 49. ([1L-66)

1 Rear Wash/Wipe Selector Switch

2 Heater Blower Motor
3 HTC and Front Quickhitch Harness
Connector

Rear Wiper Motor

al

Air Conditioning Compressor Clutch
Solenoid

Instrument Panel (Front Console)
Low Stabiliser Legs Indicator Lamp
Water in Fuel Indicator Lamp

© 00 N O

Master Warning Indicator Lamp

10 2WS Indicator Lamp

11 Fog Light Indicator Lamp

12 Rear Worklights Indicator Lamp

13 Front Worklights Indicator Lamp

14 Main Beam Indicator Lamp

15 Torque Converter Lock-up Indicator Lamp
16 Sidelights Indicator Lamp

17 Hazards Indicator Lamp

18 Fog Light Selector Switch

19 Loader/Excavator Auxiliary Changeover
Relay

20 Speedo
21 Speedo lllumination
22 Speedo lllumination

Component Key: Sheet 12 of 17
= Fig 50. ([} L-67)

1 Fusebox A

2 Fusebox B
3 Fusebox C
4 Fusebox D
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Diode (CP53)

T 1863
DUMP CONTROL (CP25 6-10) =
Diode (CP51) v 882y, 882 To CP72-6
From Splice SCP1 [— had LS 882 7 fiu
o 1 ‘ 5 o To CP50—2
5 gl @M . To Splice SCP20 sreac 8 18034 — To CP73-5
18030 ~ To CPSO-1
serra et
LH PILOT SOL (AH06)
LOAD/EXC C/0 (CP23 1-5) CPI5G AHZ0 & sws [ 1] o s
From ch3-10 20 20 3 W T RO O 6 =
usebox
= 3 mm - To CPISG-9
1a0ss | sneet 14 Diode (CP51)
From CP23-8 [ e 20350 H S| RH PILOT SOL (Atod) Wire Break
ot H s o o
1805 [
Diode (CP51)
B UL/ JOYSTICK (CP29 1-5) g3\h
2370 oo LI £~ To SCP4
2 From CP73-2 Sheet 16
SERVO BUZZER (CP38) £
ECU POWER (CP19 6-10)
; 1508 3 H
From Spllce SCP10 [ ——————a | m To CP39-5 897
= Diade (CP52) seet 12 o 2
PUM /0 (CP23 6-10)
Fram CP}‘?*‘é a
box
S 12 LD 1810
Diode (CP51)
From CP23-3 (= 18054 356 s 257
ot 12 Latched  JOYSTICK (CP29 8-1D)
Diade (CP51) 5
FRONT SEAT (CP36 6-10) Dyt < 12 sa0c To Splice SCP4
Diode (CP52) sor 01 Ds Ea Splice SCH
To Spice SCP35 7 2,41 10064 LH PILOT (P35 6-10) Bl 251 e . '_“ w0 =
St 15 sepst N é From CP73-9 = c—1
To CP72-8 [— 1808 7 - 111 |8
Ph 18oea 16038 B8 - To Splice SCP4 - Diode (CP51)
Diode (CP52) | St 13 S 16 . 18080 LA
2836 s 1879 i e 28350 378 -
=1 -
179 13050
18038
L >
To CR73-7 SCP13 scP21 R
2855 18058
= 235
REAR SEAT (CP36 1-5)
10 HORN (CP18 1-5)
From CP39-8 [— 2040 T 18090 From CP27-6
e 2 Fusebox B [— n8 UL HORN
et ‘/’l% CPI5B-6
From CP73-1 [~ 2848 B0 — To Splice SCP4 ‘ S 6
ot 13 Shest 16 i 600FG = To Splice SCP20
g
Reor Horn/QH C/0 (CP37 6-10)
~ From CP50-10 [~ S0 o T CP72-5
Diode (CP52) S 13
180 eyt 247 To Splice SCP35 bl
= Eu " From CP50-9
1605 To CP72-3

=1

Fig 48. Sheet 10 of 17
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99-1

T03F

Switch Rear Wipe/Wash (CP70)

Rear Wiper Motor (CP49)

FCO1 CPO1 46

5 — a64 106N = To Splice SCP32
‘ 852 60080 1~ To Splice SCP20 SPEEDO (FC23)
From CP27-10 [0 w03 o 6 FRONT CONSOLE (FC22) oo " T oo
e 6 ~ To Splice SFC1
St 10
863 . ° To Splice SCPO5 1o CPO1 FCO1 54 1896 2 LOW LEGST | 1068 B o
From CPO6—40 [~ oy .
o 2 . s .
: To Splice SCPOS —— PO FCOT 55 ey 5 Water o u8
a0y
From Splice SCP24 [—. 3 S % B00EF {— To Splice SCP37 Seet 8 CPO1 FCO1 40 . Master War o To FCO1-42
s = From o266 4k @9
701/60082 e 7
_ aosc > 2 Wheel stdQ
From FE03~4 [ e Speedo lllum (FC09)
Heater (CP12) From FC25-3 [— a5 & Fog,gamel1 From Splice SFCT4 [— B30 : z s {— To Splice SFCI
1 2 008t Sneet 11 " " 12 Sheet 15 21 \—‘ Shest 16
Fram CP21-12 2 2 To Splice SCP4 CPO1 FCO1 30
sn.'ﬁ M %15 " To Splice SCP23 610 8610 7 R/W Light
cPOB MFOT 8 Rir Con Cormp (WF12) sWF3 Sheet 15 CRO1 FCO1 38 N
From Splice SCP24 [ s34 L& 3 905 W s00A — To Splice SCP31 — 8550 8550 : F/W Ligntd 3 Speedo lllum (FC10)
Sheet 12 5 Sheet 13 POt Feol 37 From Splice SFC14 [— 8304 ! d 50008 =~ To Splice SFC1
o To CP21-20 — 870 s s Main Bear] 4 St 15 22 st 16
Sneet 12
From Splice SFC22 [— 18045 o TC Logk-ub5
srort 7 e
From Splice SFC14 — 8306 5 Side ,&ghtﬂﬁ
snon 15 oo
\azards
From FC18-17 [— B0+ b4 17 i GODEK = To Splice SFC1
shamt 4 Shust 18
Fog Light (FC25)
To Splice SFCT — w185 - s asoav [~ To Splice SFC14
sneet 16 X St 15
To FC22-6 — B35C 3 B FCOT CPO1 43
s 1 . L L = CoP21-18
P11 35 CPO1 FCOT 44 as =
Sl 6
AH1B 12 s A0 CPISG B
HTC & FRONT QH (CP13) Reoy cPos-1
1oUE T N To Splice SCPZ0 . =
From Splice SCP27 [—. 626 —~ 19
e 12 e 10 scha MFQ1 CPOS 34 - o W8 To CPO7T-4
From Splice SCP39 [— 83AN 5 8 2844 o Sreet 2
s 15 . s MFo1 cpos 35 o CPOB MFOT 33
AH18 10 AH20 CP15G 10 M ° ToCPl4-lpm 2040 | 0 - O~
801 st s i
St &

Fig 49. Sheet 11 of 17
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L9-71

From Ignition Switch CPSSA-5 [—

FUSEBOX (CP33)

From lgnition Reloy CP32-2 [—

From Front Console CPO1-23 [—.
Shost 3

Fram Front Console CPO1-27 [—.

Snest 4

From Splice sCP31  Diode (CPOS)
Il

855N =
sheet 15

From Ignition Reloy CP25-2 [~

Shat 8

Fram Mainframe Plug CPOB-24 [—

Sneet 1

From Mainfrome Plug CPOB-27 [—

FUSEBOX (CP21)

s 17 T e FrOm CPO7-3 3, 3 . B
— 5 = — {— To Front Console CPOI-30
o stox 12 Seet 4
From CP06-25 [—. 2006 =N 300 F~ To Front Console CPO1-31
et Shoet 4
=N 101A6 £~ To Splice SCP27 5 : 303 To Splice SCP28
002 I 104 o %‘5
s s .
= J— %‘To Front console CPO1—-29 B . o . To Spice SCP38
Py 109 _— To Splice SCP8 sneet 15
Sheet 15 From lgnition Switch CP558—7 [~ oo o 03 = To Mainfrome Plug CPO6—13
) o o R e et 1
— 0 Splice
— = From Ignition Switch CPSSA-6 [~ 00t " 2 102 To Heater CP12-1
Sheet 8 Sheet 11
Wt 1350 — To Immobiliser CPO7-1 [ — 133 To Splice SCP34
s 7 = =
FCO1 CPO1 53
W 136 o From Front Console CPO1-35 [—. 833 " 1 a3 £~ To Cab Roof CP44-12
o5 St ¢ St 5
Bt 516 To Splice SCP16
= 5‘5 g N L] F— To Front Console CPO1-43
828 v 1 829 et
— To Splice SCP24
= = From Front Console CPOT~36 [~ 836 LN LEJ _~ To Cab Roof CP44-10
s+ St 5
" » i
= E2eK = = £ To Splice SCR39 8570 &~ To Front Console CPO1-37
Shest 15
shost 11
FUSEBOX (CP39)
4
FUSEBOX (CP27) From IGNITION RELAY CP37-2 = ot2 o 1508 =~ To Splice SCP10
2 S Sres 13
NV 106 f— To Splice 5CP32 ° u 143 = To SEAT CP72-10
Sheat 15 Sheet 13
l—& | 19— To Front Console CPOI-28 143 = To 5V Converter CP79-A
Sreet 4 Sreet 10
07 — 8 r~ To Rear Horn Relay CP18-1 From ECU POWER CP19-7 [—. 144 Al 2846 ~ To ECU IV CP74-12 smest 1t
Snest 10 St 10 28464 = To ECU IV CP75—12 smet 1t
From Splice SCP35 [— 28476 N £~ To Rearward Seat Relay
=& 1+ £~ To Splice SCP29 S 18 4 Shet 10
Stect 15
From Splice SCP10 150 o 2641 To Louder/Excavator C/0 CP23—1
— 103 {— To REAR WASH WIPE CP70-3 fom e = Ig = /Excavator ¢/
Srest 11 W w 28414
— To PWM C/O CP23-6
b | 8  —  To Front Console CPO1-17 == = /
Sreet 3
B | B~ To SHOVEL RESET Switch CP67-2 =
Sheet 6
5 s
2006 Jym— 309 = To Reor Warklight Reloy CP24-6 o=
— - " "
Srect @ A
Y 312 ~ To Engine Run Reloy CP30-6 N "
et @ =0
2008 L 310 — To Front Worklights Reloy CP24-1
Stost &

Snoat 1

Fig 50. Sheet 12 of 17
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Component Key: Sheet 13 of 17
= Fig 51. ([1L-69)

1
2

o N o o b

10

11

12
13

14

15

Heated Seat
ECU Cut-Out Relay

Extend Proportional Solenoid - Auxiliary
Service Ram (PWM)

Resistor

Transmission Dump Pushbutton
Excavator/Loader Selector Switch
Seat Forward/Rear Switch

Retract Proportional Solenoid - Auxiliary
Service Ram (PWM)

PWM Controller ECU - Loader/Excavator
Auxiliary Service Ram

Loader/Excavator Auxiliary Changeover
Relay

Thumbwheel Switch - Clam Shovel Ram
(PWM)

RH Joystick

Joystick Enable/Transmission Dump
Pushbutton

Thumbwheel Switch - Extending Dipper
Ram (PWM)

5 volt Converter

Component Key: Sheet 14 of 17
= Fig 52. ([1L-70)

A WD

al

Quickhitch
Diode Pack
Steer Mode Changeover Relay

Loader/Excavator Auxiliary Changeover
Valve Solenoid

Loader/Excavator Auxiliary Changeover
Valve Solenoid

Quickhitch Solenoid

Steer Proximity Switch - Rear Axle
4WS Solenoid

Crab Steer Solenoid

2WS Solenoid

4WS Solenoid

Steer Mode ECU

Steer Mode Selector Switch
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69-71

DIPP EXT_PHM (AHO2)

RET_PWM_(AHO3)

. CPISG A0 3 on swiz FE AH20 CP15G 4
3 B 8 Bl
CPISG AH20 5 4 From CP39—4 5V CONVERTER (CP79)
524 s 12
624 B From STO8-11 a3 "
Resistor (CP80) Diode (CP90) LOADER PYM (CPa) e 2 28008 \
scrs 28 U 26 Seeso s ss28 sopas P .
a B 2 |11 oo |, o
0
Dipp Ext/Ret . o008 sco7 .
Control (CP74) 2
ZGnd  PWM2 53 15
To Splice SCP20 3D in Gnd & 260
or o 26470 ] From Splice SCP35 7 From STOB-12 g0,
fory [ 0 i ot
6276 nn 2803
B o Spice s 627e I 205 OP73 5102 6
B27EE 3
N =cp75- ° >
ECU CUTOUT (CP85 1-5) From CP39-6 [ v PAMIL s34 e 10 Splice SCP20
St 12 D ing.
Diode (CP90) N
DSt 5318 apss ¥
LOADER TRANS DUMP (ST24) N
HEATED SEAT (ST09) a0z 5=+ aaze - STO1 CP72 6 52 o Spiice SCP12 2
To Splice SCP28 ____CP72 STO1 1 = © splice =
172 2 EA St 10
Sheet 15 it 1
- fode B
To STOB-4 - 02 73 4 Diode P53
- e
@ =
g Eneble/Trans Durnp
Exc/Looder Switch (ST05)
To Splice SCP20 —3 %28 CPr2 8101 2 s 6407 U 18051 1805 S0 g7z 3 £~ To SCP2I 13 DIPPER (P2)
SST2 ‘forwam Thumb Wheel
b 6 | ™ 18088 STO1 CP72 8 gy ™™ STo1 CP72 7
P75 5T02 3 = To CP35-6 z5—~ 3
To Splice SCP10 3 10 150 a o Seest 10 STO1 CP72 11
s s a5 T50%E
° PSS NS ST01 CP72 12
] ol ——— .3
ST02 CP73 7 g 72005
‘ 4 2636 2836 = To Splice SCP13
To CP38-2 18168 CF75 5102 2 1816 s o Stert 10
o : ST02 CPT3 B e :
— To Splice SCP11 g R0t
St 10
B40E ) reor 1| 1808F 12
RH Joystick (ST04 & STO3)
13
, ———=ST706-5
CP72 STO1 10
To cP9-4 — 143 143 1 143
SEAT_SWITCH
. (ST07/ST08) 2048 ST02 CP73 1 . = o cP35-3
REV S 10
To STOB-1 \
1430 O FD STo1 ¢P72 9 She 1
<3 i) £ "0 CP36-8
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0/-1

Q/HITCH PLUG (CP50)

AHI3-2

s AH21 GP155 7
— . e0av 600BY [~ To Splice SCP4
1 ol wem o Spice ScPi9 ot 40
2 BB2R SMWTo Splice SCP12 B00KH AH20 CP15G 2 00k
o = QH SOL (AH16) [~ To Splice SCP4
. a2 CPI5S AH21 10 . e soott . 1B T Srust 15
| R 6 To AHOB o
Sf B~ To Splice SCP33
et 15 EXT PWM C/0
61— ®E  — To Splice SCP20 AH31
Sres 10
i 1652 To CP37-10 s 4
S 10
Sree 10
From CP23-7 [ =0 CPISCAD 12 e )
i
sres 10 o CP15G AH20 9 7 0B
From CP23-2 O - so0B
[ RET PWM C/0 B
AH32 REAR PROXIMTY SWITCH (SM02)
From CPO1-9 o g0 CPI5S AH21 6 w0 AH22 SMOT 6 w0 77, " p— s oot sNot w22 7
Steet 3
. CP15S AH21 1 1Sy, AH22 SNOI . . g
From Fusebox CP33-8 [—. 108 l 1084 — To CPO6-41
Shest 12 5CP8 Sheet 2
AH4Q
108
0 BI-DIRECTIONAL £000
03¢
4Ws €O SMO3
CP155 AH21 5 AH22 SMOT 5 u NN (Sho3)
B4 a5 3 z 645
s sl —
To CPOT-1 [—. 8248 8244 = To CP57-15 CRAB (SMo4)
sneec e 7 e CP155 AH21 2 w0 AH22 SMoT 2 - . 19 oan
scrso
825 [~ To CP57-13 2WS (SMas)
Seel 7 s CP155 AHZ21 3 s AH22 SMoT 3 w107 T .
4WS (SMas).
CP15S AHZ1 4 AH22 SMOT 4
o e scP s | B
Snen 15
2 Diode (FC26)
POl FCO1 1 e L - FCO1 CPO1 3
To Splice SCP15 8248 824 824 ==t =<3 e £ STC2S 8268 I~ To Splice SCP36
st 15 Sen 19
o
Steer Mode ECU (FC03)
Steer Change over M o
FC38 1‘75 st . et e 0L ' : 825C To FC22-5
ot ) : e To Splice SFCT —} ﬁ‘ o
Y azse 5 . 8208 Feor grot @ 820 = CPI55-E
2854 ey soo0u :: S 14
. et — a1 CPOt FCOT B e . , -
. CPOT FCOT 4 ase - e 823
A 107AS
CPOT FCOT 5
ase w250 12
Steer Mode Switch (FC16)
Foi3 Tomu . s
SFC83 |
b= 0>
|
107AV. Y 2
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T.-1

GT-06C€/€086

T.-1

From CPOT—7 [—

Smeet 3

From Fusebox CP33-10 —.

St 12

From CP33—4 [~

sneet 12

From Fusebox CP39-2 —.

St 12

FrOM CPBI-3 [

Steet 8

From Fusebox CP27-8 [—.

et 12

9344 = 934 ~ To Diode CP51-7
Srest 10
%8~ To Diode CPO2-M
St 4
L %% . To CPO-3
Sneet 10
107 7 1o ~ To CPO1-34
St 3
[ 0%~ To CPO2-G
Snast 4
L 178 o cPBS-1
Shest 4
101AG ez 10tAH = To CP71-2
Sneet 6
To CP71-5
Shect 6
o CP13-1
Sheet 11
To CPB4-2
Srest @
To CP88-A
Sneet 6
1508 scPio 150C —~ To CP33-9
Snast 12
0~ To CP73-3
Srest 13
L 1%~ TocPie-6
861G P23 BEIE . WTD CP44-2
Sneet 3
£e10 To CPOT-33
St 11
114 SeP29 1148 —~ To CPBO—1
et 8
e To CP72-1

Sheet 15

From Fusebox CP39-7 [— 28478 i 2847 ~ To CP52-12
ot 12 e 10
R~ ToCP52-11
s 10
L 2% . ToCPI9-8
e 10
26470 To CP85-3
S 9
From CPB6-3 [~ L i 855 —~ To CP44-9
st 8 o3
 ®N ¢ To CPOS-B
e 12
L8 . TocCP0i-38
S 1
From Fusebox CP27-2 [~ 1% i 106 ~ To CP59-+
st 12 et 7
1~ ToCP5T-7
St 7
L 1068 To CP32-8
o9
1068 To CPOI-46
S 1
L 1~ ToCP26-2
s
106 ~ To CP62-+
o
To CP155—4 [— 826 o a6 f~ To CP57-14

St 14 Srert 7
8268 To CPO1-3

scPag

From CPS7-16 [~ 4078 407 ~ To CPO6-38
Srar 7 St 1
_ so7c
To CP58 45:\/‘;— 4076 To CPB_2
From CP30-3 4070 et
Srert
a07e

From CPO9—4 — ¢ |

Sheat 8

SFCi4
To FC25-8 [— kil

8300 FCO1 CPOT 20

e 11
To FC10-1 [— 830N

et 1
To FC22-11 (8 |

Sheet 11

From FC20-10 [—. 830

Snest 3

To FCOB—8 [— 850
s +
From FCO9-1 830
et 1
From FC18-8

Stert +

Fig 53. Sheet 15 of 17

sGP39
From Fusebox CP33-20 [— 30 830U = T
Shost 12 Sheet 7
8308 To
sneet
830F To
Sneet 5
830v To
oot 7
a30x To
" oot 7
850)
~ To
Sheet 7
830E
—~ To
" shoet
8308
~ To
" Sneet 7
L
~ To
£
8300 8304
—~ To
oot 5
scPas
From Fusebox CP33-18 [— 820 s20m = To
Sheat 12 Shoet 11
8208 To
sheet 6
s20M To
shoet 9
82048 To
Sheet 6
B20r To
Seet 8
01 To
oot 6
820y
~ To
et &
20
—~ To
Sheet 11
azay
~ To
oot
B29x
~ To
Sheet 6
s2omy
—~ To
shoet B
a20F
~ To
Sneet 5
a205
~ To
sheet 5
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CP58A-1
CP15N-4
CP44-5
CP58B-1
CPogA-1
CP62A-1
CP158-2
CP57-18
CP13-2

CP50-7

CP12-4
CP15N-6
CP63-8
CPB7-8
CP66-8
CP64-8
CP69-8
CP70-8
CPBB-8
CP71-8
CP60-3
CP44-6

CP65-8
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¢l

Component Key: Sheet 16 of 17
= Fig 54. (Y L-73)

1

2
3
4

Earth Point
Earth Point
Earth Point
Earth Point

Component Key: Sheet 17 of 17
= Fig 55. (A L-74)

A WD

LH Joystick
Rear Horn/Quickhitch Pushbutton
Jaw Pushbutton

Thumbwheel Switch - Bucket Thumb Ram
(PWM)

Extend Proportional Solenoid - Bucket
Thumb Ram (PWM)

Resistor

Retract Proportional Solenoid - Bucket
Thumb Ram (PWM)

PWM Controller ECU - Bucket Thumb Ram

(syuswinnsu] Boreuy) 6002 AN OL - SBUIYIBA |0NUODASE]

S214198|3 - SHNJJID d1TeWAYIS
S|0JJUu0)D OAISS - 1 UOI103S



€L

GT-06C€/€086

€L

scP4

630

From CPOZ—A [— 60
Sheet 4

From CP15B-4 6a06L
Shest ©

From CP156-2 BOOKH
Sreat 14

From CP15N-2 600E
Shest &

From CP155-7 5008V
Sreet 14

From CP29-5 [—. 5400

Sneat 10

Earth

-

CPO5)

From CP29-7 [—. kil
et 10
From CP36-5 [—. 6400
St 10
From CP36-10 [—. £408
et 10
From CP64-7 [—. 60007
Sheet &
From Heater CP12-2 [—. B00BH
Sros 1
s20 From CP35-5
From CP24-10 [— ©00)E i 519 Snest 8
Shee &
From CP24-5 —._ %00 — ——
Sheet 8
From CP13-3 620
Sheel 11 |
From CP49-1 = 2
Sreet 11 g
From CP72-2 Earth (CPO3)
Srost 13
From CP20-6
e &
From CP25-5
Shen &
From CP32-5 —.
Sheet 8
From CP18-5 [—. o
Sheet 8
From CP30-5 [—. 600z
Sheet 8
From CP18-10 [—. BO0BN
Sheet 10
From CP30-10 [—. ©00F)
sher &
From CP31-5 [—. E00CY
Shes 5
From CP31-10 —. S00EA
Sheet 8
From CP32-6 [— Soovt
Sheet 9
From CP16-1 [—. 60087
Sreet 10
From CP8S—5 [—. 8070
sreet 7
From CP37-5 [—.  600MU
Shemt &
From CP50-8 [—. 6268
Shent 8
From CP17-10 — 27
Sheet 8
From CP1B-5 —. £00Fe
Sreet 10
From CPB5-2 [—. 5276
shon 9
From CP25-10 [—. o2
= o

From CPB5-5 [—.

Sheat 9

From CPO7-A [~ coo

Shest 8

From SCPST [— -

Shext 9

From FCO3-1 [—

600L

sFat

Shest 3
From FC25-7
Sheet 1
From FCO5-10
Sheat 3
From FC33-10

From FC20-9 —

G0N

600AB

B00KX

0DBR

Shert 3

600D

From FCO8-7 [—

Sheat 4

60DDX

From FC1B-10 —
st +

From FC22-13 [—.

600EK.

Sheet 11

From FC09-2 [—

6004A

Sneat 11

50008

From FC10-2 —

Sheet 11

600MA

From FC23-3 —
st 1

From FC35-1 [—

600AK

Sheat 4

628

From FCOT-2 [—

Sheet 3

600AC.

From FC36-5 —
et 3

From FC39-5 —

600AG.

Sheat 5

From FC39-10 [—.

s00LF

Sheat 3

600AD.

From FCO4-5 —
St 5

From FCO4-10 [—.

500X

shee 4+
From FC20-7 [—

BOONE.

Sheet 3

600AE

From FC36-10 [—

Sheat 3

From CP58—3 [—

BOOHK.

SCP37

620

Earth (FC02)

St 7
From CP86-2 [~
st
Fram CP54A-1
St 8
From CP58B-2

Shert 7

From CP71-7 —_ ¢ |

Sheet &
From CP70-7

Sheot 11

50DPP

00EW

0DHS

600FC.

6O0EF

6DOBE.

From CP69—7 [—
sheet

From CPE8-7 —.

600CH

Shest §

From CP67—7 [—

600LY

Sneat &

600P

From CPB6-7 =

Shext 8

6000Y

From CPE5-7 =
St 5

From CP63-7 —.

600LL

Shest 9

From CP62A-2 —.

600HL.

Shaat 7

600HM

From CP62 — [—
et 7

From CP6TA-8 —.

6500R

Sheet 3

From CP43-4 —

600EJ

Shert 9

0008

From CPE0-2 [~

Shest 8

6007

From CPS7-5 —.
st 7

From CP59A-2 [—.

BOOHN

Shast 7

From CP59- [—

600HP.

Shest 7

500HR

From CP58A-2 [—.
Sheat 7

From CP96—4 —

Sneet 7

From CPO7—6 —

Shert 7
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V.-

LH Joystick (ST0B)

1 Taw
Rear horn/Q hitch
From SST1 . £?=. — 3
BLUE 1
= ST0E-1
To CP37-6 — 900 CR72 ST01 5 900 > BLUE 1
sheet 10 from SSTS 143F - BLUE 8
= SioLs
From CP31-3 = 875 CP72 STO1 4 875 BLUE 8
Sheet 6 SO
HYD THUMB
629H BLACK1
To SST2 < @ ST ONLY S ST05 10) ey
4 STOE 11| STO2 CP73 12
CP73 ST02 § ) o = F SCP22
. 1803A RES rom
To Splice SCP19 18034 -~ <108 12 ST02 CP73 11
Sheet 10 e 26004 26000
s —~
2606 S 7 5102 CP73 9 From SCP7
5 THUMB ONLY
ST02 CP73 10
THUMB EXT PWM (AHOS5) THUMB_PWM_(AHO1) . g
3 g
4t CP15G AH20 11, 50 2 sash s . 2 i AH20 CP15G 7 g
542C
€
CP15G AH20 1 . 8
548 N
Resistor (CP84) Diode (CP34)
cPes ser 6 e 549 SCPes 5494 ey 5428 Scp67
= 1
BI-DIRECTIONAL
Control (CP75)
549A Tond  PWM2L 5400
S48E 3D in Gnd &
5
°© I3
From CP85-1 An in
627EE ! Gnd
= ° n LED &
S
From CP39-6 [—. 28464 5 V+ PWMIG 44
Shest 12 D ind
Diode (CP94)
5268 et 5418 ScP7D
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G-

GT-06C€/€086

G-

EasyControl Machines - From May 2009 (Digital Instruments)

Component Key: Sheet 1 of 18
= Fig 56. ([ L-76)

1

o o~ WN

Battery Isolator

Battery

Alternator

Starter Motor

Grid Heater Relay - Cold Start
Grid Heater - Cold Start

Component Key: Sheet 2 of 18
= Fig 57. (Y L-77)

1

© 0 N O 0o b~ WDN

I e e e N o e
o N o o~ W DN P O

Steer Proximity Switch - Front Axle
Cold Start Advance Switch

Cold Start Solenoid

Water in Fuel Sensor

Coolant Temperature Switch
Engine Shut-off Solenoid (ESOS)
Fuel Level Sender

Rear Washer Motor

Front Washer Motor

Horn

Air Filter ‘Blocked’ Switch

Engine Oil Pressure Switch
Shovel Reset Proximity Switch
SRS Solenoid

SRS Solenoid

Shovel Reset Selector Switch
Shovel Reset Solenoid

Smooth Ride System (SRS) Selector Switch

Component Key: Sheet 3 of 18
= Fig 58. (3 L-78)

1

© 00 N O O b~ WDN

e e o e
A W N PP O

Footbrake Switch

Brake Mode Selector Switch
Auto 2WB Relay

Auto 4WB Relay

Reverse Relay

Forward Relay

Interlock Relay
Transmission Dump Relay
2/4WD Selector Switch

Transmission Dump Pushbutton

Forward Hi/Lo Relay
Drive Relay
Diode Pack

Hydraulic Speed Control (HSC) Relay
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9/-1

Battery Isolator

o

Alternator (MF20/MF21)

MF16

3 Dt w07 MFOT CPoS 38 07 ~ To Splice SCP40
Er
‘ & e MFO1 CPO 47 . o rsss
O_H N et 7
Battery Fuse (MFO4) MFO1 CPO6 22
’—‘ —a 2000 2000 £~ To Ignition Switch CP55A-2
MFO1 CPOS 21 et @
P‘ MFB@/ 2008 2008 f— To Ignition Switch CP55A-1
Starter Mattor Fuse(MFO4) MFO1 CPOG 27 snast 8
FOS f —2 2008 Z00R £~ To Fusebox CP27-19
use
RED RED e
4 = 2008 MFO1 CPOB 24 2008 ;‘ZTD Fusebox CP27-15
Fuse(MFQ3) o
Bk w2 use(ures) 2008 MFOT gPo6 25 2008 o Fusebox P23
5 =
200 MFO1 CPOB 16 200V ;‘ZTD Fusebox CP37-1
Fuse(MFO3) ek
use(MFO3) o0 MFO1 CPDB 26 200M :;“TO P25-1
MFO1 CPOB 23 Seet 8
2000 2000
= To cP32-1
MFO1 CPOB 28 Shect 8
842 f~ To Neutral Start CP19-2
Sreet 8
MFO1 CPOB 29 6002
617 a7
£~
Grid Heater
Relay GHO3
Fuse :
e o , [ GRID HEATER
R 1
CP57 42 ‘
— 212 e M 500N 6 F To Splice SMF3
sweet 2 v
CPOS MFOT 13

Fig 56. Sheet 1 of 18
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L1

From CHO4-1 [— B0ONL Mo 2 6ODNL
Sheet 1
From SCP6s (= 0or CPOB MFOT 2 0 A Fiter(ME11) saner
St 7 1
Engine 01
From P71 [ s CPOB MFO1 3 o0 Pressure(MF13) soone
St 7 12
Front Proxy
Switch (MF15)
CPOB MFO1 4
To CPO1-8 LI 89 14
et 3
BOOBW | & 3 109 SWFS
CPO6 MFO1 41 Advance (MFOB)
1098 1034
From Sphoe SCPE [ 1054 2 © Cold Start Solenoid (MFO7)
shert 15 : 1695 [l s00n
From MFO5—1 [ 2 3
Water In Fuel (MF14)
1050 A
fire — 5 MFO! CPO6 18 N
WW.\BW 105 CPOG MFOT 1 105 g ™’ To Splice SCPS
= M4 -—

Sheet 7
To'Instrument Panel, .

406 To CP96-7
scras et 7 yop

CPOB MFO1 11

Water, Temp. (MF10)
408 2

500N

From CP63-2 [ow—— '8 Sho(vcep‘egisa
ks
From CP27-14 [ 1324 3 3
S 12
From Splice SCP24 [—. 9% 12 | soolp Splice SCPS7
s 15 st 10
701/60000

SHOVEL RESET (MF25)

0o —17

MF12 B

sn0ck. {/

From CP62-5 = )
= CRO8 MFO1 46

5

ESOS (MFO9)
6

058 ) . 600
FUEL SENDER (MFO2)
To tPoB-s < o8 CPOB MFOT 39 s S sooce
St 7 7
Rear Wosh Motor (MF18)
To CP70-6 — 863 CPOE NFOT 40 853 M &00eK
St 11 8
Front Wosh Motor (MF19)
CPOB MFOT 48
e a0 sooec
To CPOT-21 —3 M
St +
HORN (r?m)
CPOE MFO1 20 10
ae 514 co0s
To CPOT-32 —3 S o

St 4

From CP1SB—4 [(—. |

ooy SHOVEL RESET SWITCH (WF26)
— N

. «é

¢

13

=

1851 MFO1 CPOB 37
s
MF24
joo0E
6008
Eorth TMF22) SRS LHS SOL (MFS6)
Ba0H fphasg J801A Bl epr  MFOT CPOB 12
14
SRS RHS SOL (MF58)
eo0L) [ 18018
L1
SRS
(cP63)
From GP67-2 138 3 118
[
From Splice SCP24 [—. 82 2 d B0OLL £~ To Splice SCP37
S 15 St 16
701/60000
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8.-1

GT-06C€/€086

8.-1

To Splice SCP2
E

et 13

Reverse Relay
FCO4 1-5

Weu1s

CP122
LOADER TRANS DUMP

. 6207 = 9340
To SFC33 —3 e 13 = 10
To Spice SFC1 — £004D i 808 £~ To FC19-10
st 16 —5 st 4
310 ase srcaz FCo1 CPOT 7 sopt
a9
Forward Relay L %8 7o Diode GPOZ-M
61— TRANS DUMP Stct +
T FC33 1-5
5 \ BN [ 4
: . 10740
| 5
To Splice SFCI — S0 |5 o 3 — To FC19-4 . O o
et 10 —6 Shest 4 3 8 ‘
FORWARD H/L
FC36 6-10
v 812/848 et 4
5‘511 . / To FCO1-11
From SFC30 8840
S 4
CPOT1 FCOT 34
o INTERLOCK RELAY ORIVE, Relay
FC39 6-10
v ¥ a1 etk
” S W2 e
SFC18 From SFC33 g asea |2 : aso f~ To FCOI-16
) ot 4
B From SFC33 [ 1858C S 1o 7 £~ To SFCI LS B E‘ i 60046 = To Splice SFC1
s 4 et 10 = St 10
a3
To FC19-12
SR =
854E :
S . 107L
a00ss w e ™
To Splice_SFEC] 1 Diodes (FC37)
8530 From Fe1s-9 osross 43 .
=
8536 St 4 -
701/58927 sses . 1| se o son
Brake Mode FC17 FCO1 CPO1 14
FCOT CPO1 10
9330 &2 2wd/2w ssan 853 To (R02-E a3a ! To Splice SCP33
| & 2wd/4w sreza B35 s SFes ; S [
854) 4wd/ 4w
B f 853L 2/4@% 230 o 3 To SFC30 gy 2 R e 88 From FC19-13
witc et S 4
To Splice SFC14
SM 18 e s 5] T SR o Spice SFCT
S 13 ' St 10
854K W 704/50190
e,
L s \
<3 .
o o s axst P
.
To CP33-15  sheat 12 CPO1 FCO1 23 O—o
853H 3 4 BOONE. £~ To Splice SFCI
St 18
HSC Cut out
F¢33 610 FCO1 CPOT 22
AUTO 4WB v 8186 8180 _
Foos—15 ™ 14 |, : — To CPBO-1
- o
P71z 16 CPOT FCOT 17 . B B °
= > To FCIB-6 810 SFes 8100 s 0 600MX
e 12 | o8 o — I £~ To s
o7 et 4 — st 10
34 [ 810E FCO1 CPO1 2 10t
Footprake (FCO7) £ SCP18
28 P
. St 10

To Splice SFO1 —

“1
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6.-71

GT-06C€/€086

6.-71

Component Key: Sheet 4 of 18
= Fig 59. ([} L-80)

1 Column Switch - RH

2 Column Switch - LH

3 Hazard Lights Switch

4 Front Wiper Motor

5 Reverse Alarm Relay

6 Front Warning Lights

7 Flasher

8 Headlights Switch

9 Transmission Oil Temperature Switch
10 Transmission Oil Pressure Switch
11 Transmission Dump Switch

12 Layshaft Solenoid

13 6-Speed Solenoid

14 Mainshaft Solenoid

15 Reverse Low Solenoid

16 Reverse High Solenoid

17 Forward Low Solenoid

18 Forward Solenoid

Component Key: Sheet 5 of 18
= Fig 60. ([1L-81)

Diagnostics Connector

Serial Connector

Stabiliser Leg Proximity Switch - RH
Stabiliser Leg Proximity Switch - LH
CANbus Terminator Resistor
CANbus Terminator Resistor

Low Stabiliser Leg Alarm Relay
Low Stabiliser Leg Alarm Relay

© 0O N O 0o A WDN

Live Link Connector

Component Key: Sheet 6 of 18
= Fig 61. ([1L-82)

1 Front Worklights - LH

2 Front Worklights - RH

3 Rear Worklight - RH Outer

4 Rear Worklight - RH Inner

5 Rear Worklight - LH Inner

6 Rear Worklight - LH Outer

7 Cab Interior Light

8 Beacon Switch

9 Beacon

10 Auxiliary Beacon

11 Auxiliary Beacon

12 Front Headlight - LH

13 Rear Lights - LH (USA)

14 Front Headlight - RH

15 Rear Lights - RH (USA)

16 Front Direction Indicators - LH (USA)
17 Front Direction Indicators - RH (USA)
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on LLOT Interior Light (CLOZ)
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Component Key: Sheet 7 of 18
= Fig 62. ([1L-84)

1 Hydraulic Speed Control (HSC) Solenoid
Hammer Selector Switch

Hydraclamps Selector Switch
Hammer Switch (Foot Switch)
Diode Pack

Hammer/Jaw Changeover Relay
Jaw Relay

Hammer Relay

© 0O N O 0o~ W N

Hydraclamps Solenoid

=
o

Hammer Solenoid
HSC Pushbutton

Hydraulic Speed Control (HSC) Selector
Switch

13 Jaw Changeover Solenoid

=
NP

14 Jaw Changeover Solenoid
15 Jaw Changeover Solenoid
16 Jaw Changeover Solenoid

Component Key: Sheet 8 of 18
= Fig 63. ([} L-85)

1 Warning Lights Relay

Horn

Horn Pushbutton

Reverse Alarm

Rear Fog Light

Rear Socket

Number Plate Light

Boom Overload Warning Selector Switch

© 0O N O 0o A WDN

Pressure Switch (Excavator Boom Ram)

=
o

Boom Overload Alarm Relay

Component Key: Sheet 9 of 18
= Fig 64. ([1L-86)

1 Ignition Switch

Engine Run Relay

Ignition 3 Relay

Ignition 1 Relay

Ignition 2 Relay

Lights Relay

Front Worklights Relay

Rear Worklights Relay

Front Worklights Selector Switch

© 0 N OO 0o B~ W N

10 Rear Worklights Selector Switch
11 Neutral Start Relay

12 Park Brake Relay

13 Rear Lights - RH (Not USA)

14 Rear Lights - LH (Not USA)

15 Park Brake Switch
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Neutral Start Relay
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18-

Component Key: Sheet 10 of 18
= Fig 65. ([} L-88)

1

2
3
4

LH Joystick
Rear Horn/Quickhitch Pushbutton
Jaw Pushbutton

Thumbwheel Switch - Bucket Thumb Ram
(PWM)

Extend Proportional Solenoid - Bucket
Thumb Ram (PWM)

Resistor

Retract Proportional Solenoid - Bucket
Thumb Ram (PWM)

PWM Controller ECU - Bucket Thumb Ram
Fuel Pump Relay - if fitted

Component Key: Sheet 11 of 18
= Fig 66. ([1L-89)

A W N

© 00

Speaker - RH

Speaker - LH

Radio

Instrument Panel (Side Console)

Low Transmission Oil Pressure Indicator
Lamp

Clock

Cold Start Grid Heater Indicator Lamp
Air Filter ‘Blocked’ Indicator Lamp

Low Engine Oil Pressure Indicator Lamp

High Transmission Oil Temperature Indicator
Lamp

High Engine Coolant Temperature Indicator
Lamp

Alternator ‘No Charge’ Indicator Lamp
Park Brake Indicator Lamp

Low Fuel Level Indicator Lamp

Crab Steer Indicator Lamp

4WS Indicator Lamp

2WS Indicator Lamp

Panel lllumination

Warning Buzzer 1

Warning Buzzer 2

Component Key: Sheet 12 of 18
= Fig 67. ([1L-90)

1

Loader/Excavator Changeover Relay
ECU Power Relay

Loader/Excavator Auxiliary Changeover
Relay

Servo Pilot Relay - LH Joystick
Diode Pack

Diode Pack

Servo Pilot Solenoid - LH Joystick
Servo Pilot Solenoid - RH Joystick
Warning Buzzer Relay

Loader Relay

Seat Forward Relay

Seat Rear Relay

Diode Pack

Diode Pack

Joysticks Enable Relay

Joysticks Enable Relay (Latching)
Horn Relay

Rear Horn/Quickhitch Changeover Relay
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To CP37-6 —4

LH Joystick (ST06)
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Shest 10 s BLACK o 2601
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THUMB EXT PWM (AHDS) THUMB PWM (AHO1)
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541 542
it e} tn 7
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Resistor (CP84)
E

Diode (CP94A)

Lo8z
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6
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engine oll presure [—
st 2

From CP06-39 408

fuel level =
Stoet 2

37

o 600R
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Component Key: Sheet 13 of 18
= Fig 68. ([} L-92)

1

© 0O N O 0o~ W N

R < =
N o o0 W N P O

18
19
20

Instrument Panel (Front Console)
Low Stabiliser Legs Indicator Lamp
Water in Fuel Indicator Lamp
Master Warning Indicator Lamp
2WS Indicator Lamp

Fog Light Indicator Lamp

Rear Worklights Indicator Lamp
Front Worklights Indicator Lamp
Main Beam Indicator Lamp

Torque Converter Lock-up Indicator Lamp
Engine Check Indicator Lamp
Engine Malfunction Indicator Lamp
Fog Light Selector Switch

Rear Wash/Wipe Selector Switch
Rear Wiper Motor

Heater Blower Motor

Air Conditioning Compressor Clutch
Solenoid

Speedo
Speedo lllumination
Speedo lllumination

Component Key: Sheet 14 of 18
= Fig 69. ([1L-93)

Fusebox

Fusebox
Cigar Lighter
Fusebox

a b~ WON

Fusebox

Component Key: Sheet 15 of 18
= Fig 70. ([1L-94)

1
2

~N o O b

10

11

12
13

14

Heated Seat
ECU Cut-Out Relay

Extend Proportional Solenoid - Auxiliary
Service Ram (PWM)

Resistor
Excavator/Loader Selector Switch
Seat Forward/Rear Switch

Retract Proportional Solenoid - Auxiliary
Service Ram (PWM)

PWM Controller ECU - Loader/Excavator
Auxiliary Service Ram

Diode Pack

Loader/Excavator Auxiliary Changeover
Relay

Thumbwheel Switch - Clam Shovel Ram
(PWM)

RH Joystick

Joystick Enable/Transmission Dump
Pushbutton

Thumbwheel Switch - Extending Dipper
Ram (PWM)

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS
S|0JJUu0)D OAISS - 1 UOI103S



61

GT-06C€/€086

6771

FCO1 CPOT 45 .

SPEEDO (FC23)

£~ To Splice SCP32

St 15

FRONT CONSOLE (FC22) oo 18 I S oo
To Splice SCPOS 3 1o OPOT FCOT 5% yage 1 o LEGS2 , . s N
s * :
i 3
To Splice SCPO5 3 1gg7a  CPOT FCOT 55 g, s Water in fud ° s |

Shaet 3 GPO1 FGO1 40

. Master Wordg

974

£~ To Splice SFC1

et 16

o To FCOI-42

£~ To Splice SFCT

Snest 18

From CP26-6 [— 114 RILY =
Shot 7
From FCO3—4 = w25 3 2 Wheel stber
ot 5 E
From FC25-3 [ sc . og Lam Speedo lllum (FCO9)
Shest 11
B From Splice SFC14 B30AK i 2 BOOUA
To Splice SCP23 PO TEOT 39 e 2 R/W&;Lghtz P oy 19
oot 15
To Splice SCP31 —3 ap  OPO1 FOOT 38 wsep s F/W Ligh8
Shest 15 Speedo lllum (FC10)
To cP21-20 — gsp  CPOT FCO1 37 o0 . Muin@eurg% From Splice SFC14 (= B3040 7 3 s00i8
o= Shest 15 20
From Splice SFC22 [ 168 » TC Lock-40 | » 600EK £~ To Splice SFC1
fo Sht 16
Engine Check
Engme Mo\func(\o(?ul p“
Fog Light (FC25)
To Splice SFC1 —3 won 135 <} : 83oav f— To Splice SFC14
Shaet 18 N et 15
To FC22-6 B3se 3 FCOT CPO1 43
’ o 5 £ 868 £~ CP21-18
CPISE-1 — a35 CPOT FCOT 44 835 Shest 12

Sneet 5

From CP27-10 [ 18

From CPO6—40 [—.

103F

Switch Rear Wipe/Wash (CP70)

14 ;

863

— we 15[ o

Rear Wiper Motor (CP49)

o . \\ o
M

£~ To Splice SCP20

o

St 2

From Splice SCP24 [—.

20

GOoEF g To Splice SCP37

Shast 15

701/60082

Heater (CP12)

Stast 16

From CP21-12 [—.
St 12

From Splice SCP24 [—.
Sneet 15

102 16 [, M 2 600BH f= To Splice SCP4
% Bon (MF12) SMF3
CPOB MFOT 9 ir Con Cormp
B29A4 + 3 903 6OONA
M =
w17

Fig 68. Sheet 13 of 18

Snest 15

£~ To Splice SFC1

Snast 16

C090440PCH-sht13

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS

S|0JJu0) OAIBS

7 U0I399S



€6-71

GT-06C€/€086

€671

e = ToCP87
s
R
FUSEBOX (CP33) — = ToCP7I5 FUSEBOX (GP21)
st 8
From lgnition Switch CPS3A-5 [~ w2 108 From cpgs , OME o To P13
S Sheet 12 St 11 b : 31
Lo o P2 5 £~ To Front Console CPOI-30
——— = Sheet 4
N . 10146 sePz7 101 ;ETU CPB4_2 From CPOB—25 [—. 2006 Nt 300 y~ To Front Console CPO1-31
= fog St 4
st 8
From lgnition Relay CP32-2 [~ 002 "Iﬁ 4 104 — To Front console CPO1-29 101C To CPBB-A pI==" 303 i~ To Splice SCP28
S st 4 st 6 St 15
7 . 108 To Splice SCP8 ’ : 04 £~ To Splice SCP38
Shut 15 =
o Shest 15
. » 107 e oM £~ To cROT-3¢ From Ignition Switch CPSSB—7 [~ aio fo o 003 £~ To cpd7 42
et 3 o St 1
070
To CPO2-G . o " . 102 -
B " 135 — From lgnition Switch CPSSA—6 [~ — £ To Heater CP12—1
= = ot R s I ot 1
St 7
B " 136 CPO1 FCOT 53 L1088 — To CP86-1 =T 133 {— To Splice SCP34
=5 St 4 Sreet &
a3 . » a3t -
From Front Console CP01-23 [ 033 5 " 816 &~ To Splice SCP16 From Frant Consols CPO1-35 [~ Ir—‘ £~ To Cab Roof GP44-12
= st 4 St 5
st 3 St 15
] » [ .
From Front Console CPO1-27 [—u 828 L] 29 £~ To Splice 5CP24 £~ To Front Console CPO1—43
St 11
St St 15
az " » 837
Diode (CPOSC] 18] » 830 N From Front Console CPO1-36 — To Cab Roof CP44-10
B | e (orosp) ws /| b8 & To Spice SCP3 = =
= St 15
e 8370 £~ To Front Console CPO1-37
St 11
1088 £~ To CP57-7
st 7
e e~ To CPOI-46
St 11
FUSEBOX (CP27) 1068 o P38
1] 10— 108 scesz e
3 1o f— To Front Console CPO1-28
S 4
Fram Ignition Relay CP25-2 [—. 007 3 18 f~ To Rear Hom Relay CP18-1
= = =, 114 — To P72 CIGAR LIGHTER (CP60,CPBOA)
. 14 scP2g 1148 Sheet 13 3 = 2 60008 = To Splice SCP37 vaos 1500 1508 To CP19—6
fo o} S < £= To CP19-
Shet 10
" 103 _
£= To REAR WASH WIPE CP70-3 4TUSEBOX (cP39) £ HJ° CP73=3
sheet 11 012 1 2 1508 SCP10 150 - —
g 4 1268 To Frant Console CPO1—17 > = = To CP39-9
et 3 From IGNITION RELAY CP37-2 ’I " . Sheet 12
= 1324 £~ To SHOVEL RESET Switch CP67-2 e = £> To SEAT CP72-10
sreet & - & To 5V Comerter CP79-A
From Mainframe Plug CPOB-24 2008 39 To Rear Worklight Relay CP24—6 From ECU POWER CP19—7 Sheet 10
[
st e & = il 245 £ To ECU IV CP74-12 st 11
| %2 . To Engine Run Reloy CP30-5 - L mw o ToECU I CPTs-12 s
et &
From Mainframe Plug CPOB-27 208 B a0 To Front Worklights Relay CP24—1
N B = &= d g 28478 oot | £~ To Rearward Seat Relay
S 10
From Spiice SCP10 [~ 150¢ o 2841 §~ To Loader/Excavator C/0 CP23-1
s 15 snee 10
2047 “Iﬁ 3 L=l £~ To PWM C/0 CP23-6
To CP8S-3 . et 10
ot Steat S=2
sois W7 ToCP52-12 P
Shast 10 . .
A To CPS2-11 (E==F
Shest 10 " = n
L 2% - ToCPI9-8
ot 0

C090440PCH-sht14

Fig 69. Sheet 14 of 18

7 U0I399S

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS

S|0JJu0) OAIBS




¥6-71

GT-06C€/€086

¥6-71

CP15G AHZO 3

DIPP EXT PWM_(AH02)

RET_PWM_(AHO3)
53AH20 CP15G 4
TS

- s31 524 48
CP15G AH20 5 -~ 8
524 i From STOB-11
Resistor (CP80) - Diode (CPIOA) LOWOER P (cP8s) P B
Ps 248 2] s s26c ] 508 Scran 1 CP57 J2-20
2 - £t o 2s0m an” "
Z Sorzz
Dipp Ext/Ret N . 26008 ST ey T/ 2719
Control (CP74) g ]
28 IGnd PWM2Y 5324
Ta Splice SCP20 5244 30 Gnd 3
s ool 7 From Spice SCP35 ) ) 10 — From ST06-12
o - HI - o2 oe—atit
6276 n-in 2803
ot 1570 SPlice SCP20 — &Gnd I CP73 ST02 6 ‘
erex 62000
Y S ————+=CP75-1 - = i
ECU CUTOUT (CP85 1-5) From CP39-6 [~ 24 Pur P e sy 2888 S o 0 Splce SCPZ0
st 2 D ino LOADER EXC PWM
Diode (CP90)
s26 D sz sops3 3
£t g
HEATED SEAT (STD9) ST01 P72 6 g
To Splice SCP29 P72 STO1 1 = = <3 To Splice SCP12 @
o Splice n ne [o o] e St 10
e 15
To STO6—4
ST02 CP73 4 Jo05E 9 s
H diode EQCJ Encble/Trans Dump
CP72 STO1 2 A ST01 CP72 3 eesic ' 13
To Spiice SCPZ0 — % 628 B40F : 18051, ST 1805 180 £~ To SCP21 DIPPER VSS”
St 16 12 5 forward St 10 ) Thumb_Whee! 101 P72 7
Wt 2
- P73 ST02 3 150 Switch H = S0t cp72 11
To Splcs SGP10 3. viteh - ot 1508 SO ET2E w1y cpssos % a2
N 18051 et 10 =9 =l e a0 10! CP72 12
| ST02 CP73 7 . = =
To CPIB-2 18168 CP73 ST02 2 1815 O%i 3% ;imm Splice SCP13 14
shon 0 pros % G, To Splice SCP11 5 | o mo
ar sT02 P73 & & ey
se : »
TEOE 12 RH Joystick (ST04 & STO3)
14
£=ST06-5
CP72 STOT 10
To CP39-4 — i) i) sy —
ant 2
SEAT SWITCH
(s107/5T08) ST02 CP73 1 28488 ua £~ To CP36-3
- B2 St 10
To STO6-1
o 101 sTo1 CP72 9 S
1811 £ "0 cP38-8

Fig 70. Sheet 15 of 18

C090440PCH-sht15

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS

7 U0I399S

S|0JJu0) OAIBS



G6-1

GT-06C€/€086

G6-71

Component Key: Sheet 16 of 18

Component Key: Sheet 17 of 18 Component Key: Sheet 18 of 18

= Fig 71. ([ L-96) = Fig 72. ([AL-97) = Fig 73. ([1L-98)
1 Quickhitch Connector 1 HTC & Front Quickhitch Connector 1 Earth Point
2 Diode Pack 2 Earth Point 2 Earth Point
3 Steer Mode Changeover Relay 3 Earth Point
4 Loader/Excavator Auxiliary Changeover
Valve Solenoid
5 Loader/Excavator Auxiliary Changeover
Valve Solenoid
6 Quickhitch Solenoid
7 Steer Proximity Switch - Rear Axle
8 4WS Solenoid
9 Crab Steer Solenoid
10 2WS Solenoid
11 4WS Solenoid
12 Steer Mode ECU
13 Steer Mode Selector Switch

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS
S|0JJUu0)D OAISS - 1 UOI103S



! HITCH PLUG (CP&0, AH13-2
© Q/! 1 ( ) sonox A f— AH21 CP15S 7 " = To Splce SCP4
[e)) of 1% To Splice SCP19 Sheet 10
H 2R =% Splice SCP12 s00KH AH20 CP15G 2 s00KH .
— QH SOL (AH18) £ To Splice SCP4
. gm0 CP18S AHZ1 10 o - - e AtE 7 St 16
6 To AHO8
pa B30 f~ To Splice SCP39 P — —
St 15 EXT PWM C/0 AHO4 <F——————520——
S BE  — To Splice SCP20 AH31
St 18
sl w2 o ToCPIT-10 4 o 628
St 10
pal 2849 £~ To CP37-7 \—1
et 10
— o P 012 s 5[] -
o
; o Jass CP1SG AH20 9 1 o6
rom CP23-2 o
Shost 10 RET PWM C/0 B
AH32 REAR PROXIMTY SWITCH (SM02)
From CP01-8 [on a0 CPISS AH21 6 a0 AH22 SMO1 6 - T, ., co0ny ssut a0 SU01 A2z 7
. st 3 CPISS AH21 1 1055 I3 g AH22 SMOT 1 1058 R H
From Fusebox CP33-8 [~ 108 1004 £~ To CPOG—41
Steet 12 scea Snest 2
4D
109 =
M 70 BI-DIRECTIONAL oo
CP15S AH21 5 AH22 SMOT 5 WS _CONN (5M03)
a5 ; P 645
8248 sopis 8244 8
To CPO1-1 [ £~ To CPS7-15 CRAB (SM04),
ot 3 soec 7 e CP15S AHZI 2 e AH22 SMOT 2 e 19 ™
soP30
L = To CP57-13 102s_(sM0o)
et 7 s CPI5S AHZI 3 5 AHZZ SMOT 3 o5 - S o
©
o)
Q CP15S AH21 4 AH22 SMOT 4 pis (SM06)11
@ & a2 ; : 3
) e scoss
N £~ To CPB7-14
8 2 Diode (FC26) s 7
CcPOT FCOT 1 ; , FCOT CPOT 3
l5 To Splce Scmssﬁ a8 24 SFe4 2 - = azec SF023 e
Steer Mode ECU (FCO3)
Steer Change over K )
FC38 1-5 £
. To Splce SFCI - —g so0L ; : 2% To FO22-5
— il sre2 . . St FCOT CPOT 9
— e £~ oPisss
R A 14
CPOB—4 —3 819 con g 8 18 g z 821
s CPO1 FCOT 4 oz 1078S 2 5 823
s CPOT FCO1 5 250 12
Steer Mode FC16
geis
1070 o—o0
SFC83 ‘ o
o
| .,V S
o—F—
C090440PCH-sht16
Fig 71. Sheet 16 of 18
1

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS

7 U0I399S

S|0JJu0) OAIBS



L6-71

GT-06C€/€086

L6-71

From Splice SCP27 [—.

AH1B 12

HTC & FRONT QH (CP13)

101AE

To Splice SCP20

Shast 15

s30a0

From Splice SCP39 [—.

snet 15 . H
AH18 10 s AH20 CP15G 10 o p 7 To CPl4-1g> ssus |
5 s
w0 SOPK 4y
From CP57-16 == £ To CPOG-38
srost 7 St 1
To CP58—4 [—. To CP9E-2
‘Shest 7 407D Shest 1
From CP30-3 e |
Sheet 8
seer
From FCO3-1 [— 5001 21
Sroe 3
From FC25-7 00N — |
. = 2
From FCO5-10 g Earth (FC02)
sreet 3
From FC33-10 S00NX
Sroet 3
From FC20-7 soonE
Srost 3
From FCO8-7 5000w
= B304V

Sroat +
From FC18-10 [— 8000X

Sreet +

From FC22-13 [—. BOOEK

Snest 11
6004

From FC09-2 [~

Shest 11
800J8

From FC10-2 [

From FC23-3 [—. GoONA

Snest 11

From FC35-1 [— E00AK

St 4
628

From FCO7-2 [~
et 3

From FC36-5 [ %9%C

St 3

From FC39-5 [— 6006

Sst 3
600LF

From FC38-10 [—
et 3

From FC04-5 [—. £0040
ot 3

From FCO4—10 [— £00X
ot &

From FC20-9 [—.
et 4 600K

8009

From FC36-10 [—.

Shoet 3

From FCO9—1

From FC18-8

To FC25-8 [—

From Fusebox CP33-18 [—.

scP2a

8208

Shect 12

From Fusebox CP33-20
Shest 12

SFC14 FCO1 CPO1 20

830C

229y

820w

s2a

820X

829F

82088

830C

Shost 11

To FC10-1 = B30

Seet 11
83045

To FC22-11 (e 306 |

Sheet 11

To FC20-8 [—e 04|

To F008-8" i, B30

St 4
Sheet 11

St 4

Fig 72. Sheet 17 of 18

B304

8308

£~ To CPI2-4
CP15N-6
CP63-8
CP67-8
CP66-8
CP64-8
~ To CPE9-8
—
£~ To CP70-8
—
£~ To CPE8-8
-
£~ To CP71-8
=
£~ To CP44-6
s
~ To CPE5-8
s
£~ To CPB7
s
m
Q
%2]
IS,
(@]
>
=
=
To CP15N—4 g
To CP44-5 z
QO
(@]
=)
>
3
£~ To CP15B-2 U)
S 0 Ie))
£~ To CP57-18 | o o
il
— To CP13-2 % O —-+
o =
To CP50-7
= =|3 S
5|2
<|= -
B o
1
o O
Sl2 v
ole 8
~ | = 2
cosoasopcHshur Q. | =
"’ o
v | W»
— 1
5 O
2|Mo
c|l® >
3 O —+
— -
D - o
S| =
73 o —
Lin »w



86-71

GT-06C€/€086

86-71

From CPOZ-A [~

soP4.

St 4

From CP15G-2

Shest 14
From CP15N-2

Stk &

From CP155-7

6000L

BO0DKH

600E

v 2

Earth (CPO5)

From CP29-5
From CP29-7
Shest 10
WB128 From CP36-5 [—. B40A
504K Sheat 10
o~ e
From CP36—10 [— 6408
We134 sheet 1
[ S04 From CP84—7 [—. 5000F.
ek
Lot B00ML BO4H cPa7 From Heater CP12-2 —. 8008H
o = st 11
w8015 —
— 5207 scr20 ao0u From CP35-5
From CP24-10 [—. 0% eri 8 :
g |
Stert 8 -
From CP24-5 [—, 80P Y Earth (CPO3)
Stert 8
from CP13-3 526
Shest 11 waizz
From CP49—1 50080 — coaN
sneat 11 wei1s
- 628 604G
From CP72 zShl?u.— —
From CP20—6 —. 08t | Py
et 8 From CP86-2 [—. BIOFP 620
From CP25—5 B00FF Shost 7 00EW
Shamt 8 From CP38
From CP32-5 hl] Steet §
shest 8 From CP96—4 6200
From CP19-5 [—. 500V Shomt 1 Farth
Shemt 8 oz From CP57-5 g0
From CP30-5
om = From CP71-7 2, soor
From CP18-10 608N Shest 6
e From CP70-7 600EF
From CP30-10 5007 Shont 11
s From CPB9-7 S005E
From CP31-5 [ Go0cu Shost 6 o
s From CP68-7 [—.
From CP31-10 [—. BO0EA shest 6 saoLr
o From CP67-7 [—
From CP32-6 [—. 600NA Shoet & woop
oo From CPBE~7 [—
From CPI6-1 [ 600BF Shoet 8 ooy
Shat 10 From CPB5-7 [—
from CPB5-5 [—. 900PQ 2 shodt 5 o
Sheet 7 g From CP83-7 [—
From CP37-5 [— 600MU s Sheet 3
stost 8 z From CP61A-8 600R
626E [
From CP50-8 [—. s
sheet 8 From CP43-4 600E)
6274 ==
From CP17-10 [— Sheet 8
st § From CPB0-2 [—. 50008
From CP1B—5 [—. ©00F6 -
Shest 10 e
From CPB8 [—..
Stent 9
From CP85—2 [—. 6276
Stert 9
From CP88 [~
Shost 9 i

From CPE5—5 " [

Shest 9

Fig 73. Sheet 18 of 18

6\4'.._/

P04)

(syuswinnsuj renbig) 6002 AN wol- - SauUIydBN |0uoDAse]

S214198|3 - SHNJJID d1TeWAYIS

S|0JJu0) OAIBS

7 U0I399S



66-71

GT-06C€/€086

66-71

Schematic Circuits - Hydraulics

Precision Control Machines

Small letters on the schematic indicate port markings. 4]
Ports "A' and "B' are always identified as service ports

(feed and return from respective ram). 4K
4L
Component Key: Sheet 1 of 7= Fig 1. ([} L-100) 4M
1 Tank 4N
1A Return Filter 4P
1B Suction Strainer 4Q
2 Pump, Main Section (P1) 4S
2A  Pump, Secondary Section (P2) 4T
3 Loader Valve Block 5
3A  Loader Lift Ram Spool 6
3B  Shovel Ram Spool 7
3C Auxiliary Spool (Clam Shovel) 8
3D  Shovel Ram Head Side A.R.V. 9
3E Shovel Ram Rod Side A.R.V. 10
3F Flushing Valve 1
3G  Flow Regulator Valve 12
3H  Load Sense Relief Valve 12A
4 Excavator Valve Block 12B
4A  Slew Spool 12C
4B Boom Spool 12D
4C  Stabiliser Spool R.H. 12E
4D  Stabiliser Spool L.H. 12F
4E Dipper Spool 13
4F Bucket Spool 14
4G Auxiliary Spool - Extending Dipper 15
4H Hydraclamp Valve - Sideshift Only 16

Slew A.R.V.

Slew A.R.V.

Boom Ram Rod Side A.R.V.

Boom Ram Head Side A.R.V.

Dipper Ram Head Side A.R.V.

Dipper Ram Rod Side A.R.V.

Bucket Ram Head Side A.R.V.
Extending Dipper Ram Rod Side A.R.V.
Extending Dipper Ram Head Side A.R.V.
Clam Shovel Ram

Shovel Ram

Loader Lift Ram

Hydraulic Oil Cooler

Anti Cavitation Check Valve

Inloader Valve (HSC)

Priority Valve

Servo Pressure Supply Valve

Dipper "Extend' Valve

Dipper "Retract' Valve

Clam Shovel "Open' Valve

Clam Shovel "Close' Valve

Servo Pressure Isolation Valve - Joysticks
Servo Pressure Regulating Valve

Slew Rams

Boom Ram

Stabiliser Ram R.H.

Stabiliser Ram L.H.

17
18
19
20
21

X1
X2
X3
X4

Dipper Ram

Bucket Ram

Hydraclamps - Sideshift Only
Extending Dipper Ram

Hydraclamp Valve - Sideshift Only (Chassis
mounted) ®

Pressure Test Point (Pump P1 Pressure)
Pressure Test Point (Pump P2 Pressure)
Pressure Test Point (Servo Pressure)
Pressure Test Point (Load Sense Pressure)

(1) Machines from May 2008.

Hammer Option:

30
31
32
33
34
35

Hammer Selector Valve
Hammer Selector Valve
Hammer Return Coupling QR
Hammer Feed Coupling QR
Hi-Flow Cooling Selector Valve
Flow Regulator Valve (Cooling)

Power Sideshift Option:
36 Power Sideshift Selector Valve
37 Power Sideshift Ram
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Section L - Servo Controls
Schematic Circuits - Hydraulics

Precision Control Machines

HAMMER
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16
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Fig 1. Main Circuit (with inloader valve), Sheet 1 of 7
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GT-06C€/€086

TOT-1

Component Key: Sheet 2 of 7= Fig 2. ([1L-102)

1
1A
1B
2
2A
3
3A
3B
3C
3D
3E
3F
3G
3H
4
4A
4B
4c
4D
4E
4F
4G
4H
43
4K
aL
4M
4N
4p

4Q

Tank

Return Filter

Suction Strainer

Pump, Main Section (P1)
Pump, Secondary Section (P2)
Loader Valve Block

Loader Lift Ram Spool

Shovel Ram Spool

Auxiliary Spool (Clam Shovel)
Shovel Ram Head Side A.R.V.
Shovel Ram Rod Side A.R.V.
Flushing Valve

Flow Regulator Valve

Load Sense Relief Valve
Excavator Valve Block

Slew Spool

Boom Spool

Stabiliser Spool R.H.

Stabiliser Spool L.H.

Dipper Spool

Bucket Spool

Auxiliary Spool - Extending Dipper
Hydraclamp Valve - Sideshift Only
Slew A.R.V.

Slew A.R.V.

Boom Ram Rod Side A.R.V.
Boom Ram Head Side A.R.V.
Dipper Ram Head Side A.R.V.
Dipper Ram Rod Side A.R.V.
Bucket Ram Head Side A.R.V.

12A
12B
12C
12D
12E
12F
13
14
15
16
17
18
19
20
21

X1
X2
X3
X4

Extending Dipper Ram Rod Side A.R.V.
Extending Dipper Ram Head Side A.R.V.
Clam Shovel Ram

Shovel Ram

Loader Lift Ram

Hydraulic Oil Cooler

Anti Cavitation Check Valve

Unloader Valve (HSC)

Priority Valve

Servo Pressure Supply Valve

Dipper "Extend' Valve

Dipper "Retract' Valve

Clam Shovel "Open' Valve

Clam Shovel "Close' Valve

Servo Pressure Isolation Valve - Joysticks
Servo Pressure Regulating Valve

Slew Rams

Boom Ram

Stabiliser Ram R.H.

Stabiliser Ram L.H.

Dipper Ram

Bucket Ram

Hydraclamps - Sideshift Only
Extending Dipper Ram

Hydraclamp Valve - Sideshift Only (Chassis
mounted) ®

Pressure Test Point (Pump P1 Pressure)
Pressure Test Point (Pump P2 Pressure)
Pressure Test Point (Servo Pressure)
Pressure Test Point (Load Sense Pressure)

(1) Machines from May 2008.

Hammer Option:

30
31
32
33
34

Hammer Selector Valve
Hammer Selector Valve
Hammer Return Coupling QR
Hammer Feed Coupling QR
Hi-Flow Cooling Selector Valve

35 Flow Regulator Valve (Cooling)
Power Sideshift Option:
36 Power Sideshift Selector Valve

37

Power Sideshift Ram
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g Section L - Servo Controls
Schematic Circuits - Hydraulics

Precision Control Machines
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Fig 2. Main Circuit (with unloader valve modification), Sheet 2 of 7
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€0T-1

Component Key: Sheet 3 of 7= Fig 3. ([1L-104)

3

4

12
40
41
42
43

Loader Valve Block

Excavator Valve Block

Servo Pressure Supply Valve
Excavator Joystick Controller L.H.
Excavator Joystick Controller R.H.
Stabiliser Controls

Grading Mode Solenoid Valve - Dipper service
operation

X3 Pressure Test Point (Servo Pressure)

Note: From October 2006, the grading mode solenoid
valve 43 is connected to operate with the boom
service.

Component Key: Sheet 4 of 7= Fig 4. ([1L-105)

3

4

12
40
41
42
43

44

X3

Loader Valve Block

Excavator Valve Block

Servo Pressure Supply Valve
Excavator Joystick Controller L.H.
Excavator Joystick Controller R.H.
Stabiliser Controls

Grading Mode Solenoid Valve - Dipper service
operation

Pilot Bypass Valve

Pressure Test Point (Servo Pressure)
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g Section L - Servo Controls
Schematic Circuits - Hydraulics

Precision Control Machines
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Fig 3. Pilot Circuit ISO Control Pattern - Machines without Hammer Circuit, Sheet 3 of 7
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GOT-1
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Fig 4. Pilot Circuit ISO Control Pattern - Machines with Hammer Circuit, Sheet 4 of 7
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90T-1

GT-06C€/€086

90T-1

Component Key: Sheet 5 of 7= Fig 5. ([1L-107)

4
40
41
42
43

45

Excavator Valve Block

Excavator Joystick Controller L.H.
Excavator Joystick Controller R.H.
Stabiliser Controls

Grading Mode Solenoid Valve - Dipper service
operation

ISO/SAE Control Pattern Changeover Valve

Note: From October 2006, the grading mode solenoid
valve 43 is connected to operate with the boom
service.

Component Key: Sheet 6 of 7= Fig 6. ([1L-108)

4
20
50
51
52
53

Excavator Valve Block

Extending Dipper Ram

Hammer Selector Valve

Couplings QR - Hammer

Auxiliary Changeover Solenoid Valve (Boom)
Couplings QR - Jaw Bucket/Grab
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Fig 5. Pilot Circuit SAE Control Pattern and ISO/SAE Control Pattern Changeover, Sheet 5 of 7
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Fig 6. Fixed Dipper Hammer and Excavator Auxiliary Changeover, Sheet 6 of 7
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Component Key:

4
60
60a
61

Excavator Valve Block

Auxiliary Valve Block (Chassis mounted)
Second Auxiliary Spool (Footpedal Operated)
Quick Release Couplings

T

Fig 7. Excavator Second Auxiliary (Option), Sheet 7 of 7
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OTT-1

Small letters on the schematic indicate port markings.
Ports "A' and "B' are always identified as service ports

(feed and return from respective ram).

Component Key: Sheet 1 of 6 2 Fig 8. ([A L-111)

1
1A
1B

3A
3B
3C
3D
3E
3F
3G
3H

4A
4B
4c
4D
4E
4F
4G

4H

4]
4K

Tank

Return Filter

Suction Strainer

Pump - Variflow

Loader Valve Block

Loader Lift Ram Spool (175 - 190 litres/min)
Shovel Ram Spool (150 litres/min)
Auxiliary Spool - Clam (80 - 110 litres/min)
Shovel Ram Head Side A.R.V.

Shovel Ram Rod Side A.R.V.

Flushing Valve (27 bar)

Flow Regulator Valve

Load Sense Relief Valve (250 bar)
Excavator Valve Block

Slew Spool

Boom Spool (120 - 135 litres/min)
Stabiliser Spool R.H. (60 litres/min)
Stabiliser Spool L.H. (60 litres/min)
Dipper Spool (120 - 135 litres/min)
Bucket Spool

Auxiliary Spool - Extending Dipper (80 - 120
litres/min)

Hydraclamp Valve - Sideshift Only (up to May
2008)

Slew A.R.V.
Slew A.R.V.

Advanced EasyControl Machines

4L
4M
4N
4P
4Q
4s
4T

8A

10
11
12
12A
12B
12C
12D
12E
13
14
15
16
17
18
19
20

Boom Ram Rod Side A.R.V.

Boom Ram Head Side A.R.V.

Dipper Ram Head Side A.R.V.

Dipper Ram Rod Side A.R.V.

Bucket Ram Head Side A.R.V.

Ext. Dipper Ram Rod Side A.R.V.

Ext. Dipper Ram Head Side A.R.V.

Clam Shovel Ram

Shovel Ram

Loader Lift Ram

Hydraulic Oil Cooler

Anti Cavitation Check Valve

Oil Filter - Pilot Feed Line

Accumulator - Return Line

Priority Valve

Servo Pressure Supply Valve

Auxiliary Service "Extend' Valve

Auxiliary Service "Retract' Valve

Servo Pressure Isolation Valve - RH Joystick
Servo Pressure Isolation Valve - LH Joystick
Servo Pressure Regulating Valve (35 bar)
Slew Rams

Boom Ram

Stabiliser Ram R.H.

Stabiliser Ram L.H.

Dipper Ram

Bucket Ram

Hydraclamps - Sideshift Only

Hydraclamp Valve - Sideshift Only (Chassis
mounted - from May 2008)

X1
X3
X4
X5

Pressure Test Point (Pump Pressure)
Pressure Test Point (Servo Pressure)
Pressure Test Point (Load Sense Pressure)
Pressure Test Point (Load Sense Pressure)

Hammer Option:

34
35

Hi-Flow Cooling Selector Valve
Flow Regulator Valve (Cooling)

Connections:

A

To Steer Valve (load sense feed), see Section
H, Steering.

To Steer Valve (main feed), see Section H,
Steering.

To C = Fig 12. ([ L-117)
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¢TT-1

Component Key: Sheet 2 of 6 2 Fig 9. ([1L-113)

3 Loader Valve Block

4 Excavator Valve Block

12 Servo Pressure Supply Valve

40 Joystick Controller L.H.

41 Joystick Controller R.H.

42 Boom Service or Loader Lift Service
Changeover Solenoid Valve (Offside)

43 Bucket Service or Shovel Service
Changeover Solenoid Valve (Middle)

51 Shuttle Valve

52 Shovel Reset Solenoid Valve

X1 Pressure Test Point (Pump Pressure)

X3 Pressure Test Point (Servo Pressure)

Connections:

D To D= Fig 10. ([N L-114)

Component Key: Sheet 3 of 6
= Fig 10. (A L-114)

3 Loader Valve Block

4 Excavator Valve Block

12 Servo Pressure Supply Valve

44 Grading Mode Solenoid Valve - Dipper
service operation

45 Excavator Auxiliary Service or Loader
Auxiliary Service Changeover Solenoid
Valve (Nearside)

46 Stabiliser Controls

X1 Pressure Test Point (Pump Pressure)

X3 Pressure Test Point (Servo Pressure)

Connections:

D From D= Fig 9. ([} L-113)

E ISO Pattern: To Joystick Controller L.H.

ISO/SAE Pattern: To Control Pattern
Changeover Valve
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Component Key: Sheet 4 of 6 = Fig 11. ([AL-116)

ISO/SAE Control Pattern Changeover:
4 Excavator Valve Block

40 Joystick Controller L.H.

41 Joystick Controller R.H.

42 Boom/Dipper Service or Loader Lift Service
Changeover Solenoid Valve (Offside)

43 Bucket Service or Shovel Service
Changeover Solenoid Valve (Middle)

47 ISO/SAE Control Pattern Changeover Valve

Excavator Auxiliary Changeover:

4 Excavator Valve Block

29 Extending Dipper Ram

48 Auxiliary Changeover Solenoid Valve (Boom)
49 Coupling QR - Jaw Bucket/Grab

50 Coupling QR - Jaw Bucket/Grab

Component Key: Sheet 5 of 6 = Fig 12. ([AL-117)

Extending Dipper Options:

4 Excavator Valve Block

4R Bucket Ram Rod Side A.R.V.
29 Extending Dipper Ram

30 Hammer Changeover Valve

31 Hammer Selector Valve

32 Hammer Return Coupling QR
33 Hammer Feed Coupling QR

36 Power Sideshift Selector Valve
37 Power Sideshift Ram

38 Accumulator - Hammer Return Line
38A  Oil Filter - Hammer Return Line

Fixed Dipper Options:

4 Excavator Valve Block

4R Bucket Ram Rod Side A.R.V.

31 Hammer Selector Valve

32 Hammer Return Coupling QR

33 Hammer Feed Coupling QR

38 Accumulator - Hammer Return Line
38A  Oil Filter - Hammer Return Line

Connections:
C From C = Fig 8. ([ L-111)
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2

T2

Component Key:

4
60
60a
61

Excavator Valve Block

Auxiliary Valve Block (Chassis mounted)
Second Auxiliary Spool (Footpedal Operated)
Quick Release Couplings

T

Fig 13. Excavator Second Auxiliary (Option), Sheet 6 of 6
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Variflow Pump Internal Circuit

Advanced EasyControl Machines

______________________________ i

— b
S Ll L
Fig 14.

Component Key: 2 Fig 14. ([1L-119)

o O~ WON R

Stroking Piston

Flow Control Piston

Flow Control Spool

Power Limiting Spool

Dual Horsepower Solenoid Valve - if fitted @
Power Valve (Torque Control)

Connection Ports:

B

L
S
X

Discharge (Outlet)
Case Drain
Suction (Inlet)
Load Sense

No longer fitted on machines from serial no. 975289.

L-119 9803/3290-15
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Small letters on the schematic indicate port markings.
Ports "A' and "B' are always identified as service ports

(feed and return from respective ram).

Component Key: Sheet 1 of 4
= Fig 15. (A L-121)

1 Tank
la Return Filter

1b Suction Strainer

2 Pump - Main Section (P1)

2a Pump - Secondary Section (P2)

3 Loader Valve Block

3a Loader Lift Ram Spool

3b Shovel Ram Spool

3c Auxiliary Spool - Clam Shovel

3d Shovel Ram Head Side A.R.V.

3e Shovel Ram Rod Side A.R.V.

3f Hydraulic Speed Control Solenoid (HSC)
39 Main Relief Valve (MRV)

3h Unloader Pilot Valve

3 Unloader Valve Spool

3k Constant Pressure Valve (Servo Feed)
3l High Pressure Relief Valve (Secondary)
4 Excavator Valve Block

4a Slew Spool

4b Boom Spool

4c Stabiliser Spool R.H.

ad Stabiliser Spool L.H.

4e Dipper Spool

4f Bucket Spool

4h Hydraclamp Valve - Sideshift

10
11
12
12a
12b
12c
12d
12e
13
14
15
16

17
18
19

EasyControl Machines

Slew A.R.V.

Slew A.R.V.

Boom Ram Rod Side A.R.V.
Boom Ram Head Side A.R.V.
Dipper Ram Head Side A.R.V.
Dipper Ram Rod Side A.R.V.
Bucket Ram Head Side A.R.V.
Clam Shovel Ram

Shovel Ram

Loader Lift Ram

Smooth Ride System (SRS) Solenoid Valve
Assembly

Smooth Ride System Accumulator
Hydraulic Oil Cooler

Anti-Cavitation Check Valve

Steer Priority Valve

Servo Pressure Supply Valve

Clam Shovel/Ext. Dipper "Open' Valve

Clam Shovel/Ext. Dipper "Close' Valve
Servo Pressure Isolation Valve - LH Joystick
Servo Pressure Isolation Valve - RH Joystick
Servo Pressure Regulating Valve (35 bar)
Oil Filter (Servo Feed)

Front Power Trackrod Ram - AWS Only
Rear Power Trackrod Ram - AWS Only

Steer Mode Control Solenoid Valve - AWS
Only

Steer Unit
Front Power Trackrod Ram - 2WS
Slew Rams

20 Boom Ram

20a  Hose Burst Protection Valve - Boom
21 Stabiliser Ram R.H.

22 Stabiliser Ram L.H.

23 Dipper Ram

24 Bucket Ram

25 Hydraclamps - Sideshift

26 Anti-Reaction Valve - Centremount
27 Auxiliary Valve Block

28 Extending Dipper Ram

X1 Pressure Test Point (Pump P1 Pressure)
X2 Pressure Test Point (Pump P2 Pressure)
X3 Pressure Test Point (Servo Pressure)

Connections:
A To A= Fig 16. ([} L-123)

Hammer Option:
31 Diverter Solenoid Valve
32 Quick Release Couplings

Power Sideshift Option:
34 Power Sideshift Solenoid Valve Assembly
35 Power Sideshift Ram
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solnelpAH - S1IN2JID 211eWa YOS
S|0JJUu0)D OAISS - 1 UOI103S



TZT-1

INLET

e 25 ANTME\;}\CLUEON

E@ Eﬁ JOUNT ONLY

GT-06C€/€086

TZT-1

PUMPS

:
|
|
|
|
|

—= <

I

|

Iy ; |

: 4%@1@?"%4; u |
;

:

|

!

18 (R — TP Y ]
2a AT TY W /1 R
% o 7;()% ‘ HE‘%\ 4]

! ‘
I P
P P2 4 [ E ﬂ4m
" °zu7ﬂ7ﬁ& »
3A
i STABIUSER 5
e - A 4d 7* . STABILISER 21
4 El
3= e ' s | -
5 N « e
* T P — ; b STABILISER 22
AUXILIARY * [ - 74% l H ‘ XHZ—@D4 DIPPER
OpPER L ULBE
s — 1 e S 23
P 3 4f I Jfﬂff, o
; - " 1 % " crono *MT#M '7":’;@4q o e i
.:é 68 ;
LOADER " pRSTEER B j( BUCKET 24 HAMMER
IORITY RETURN
VALVE
PO QUTLET HAMMER
=] FEED
,,,,,,, EXCAVATOR
VALVE
8 "{EZI H\IAX\(\\;/IEER EE
SMOOTH 31
RIDE

svsTEM 8a "

b . c o - 35

PILOT POWERSLIDE
12d 12¢ pLot

'l 3k i :ﬂ o i 28
e 2] f i @ k[T F =P o i
al . OFPER
LOADER o P%H - ( 1 i g“NK 34 o

=

VALVE T [ B
12 - = > = o INLET AUXILIARY
VALVE POWERSLIDE
44\; VALVE
X3 |
1
Al - -
amnceover A\ g

VALVE

852-30308-7-sheetl

Fig 15. Main Circuit, Sheet 1 of 4
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Component Key: Sheet 2 of 4
= Fig 16. ([1L-123)

3 Loader Valve Block
4 Excavator Valve Block

12 Servo Pressure Supply Valve
13 Qil Filter (Servo Feed)

40 Joystick Controller L.H.

41 Joystick Controller R.H.

42 Stabiliser Controls

43 Loader/Excavator Auxiliary Changeover
Solenoid Valve

X1 Pressure Test Point (Pump P1 Pressure)

X3 Pressure Test Point (Servo Pressure)

Connections:
A From A= Fig 15. ([AL-121)

Component Key: Sheet 3 of 4
= Fig 17. (W L-124)

4 Excavator Valve Block

28 Extending Dipper Ram
40 Joystick Controller L.H.
41 Joystick Controller R.H.
44 ISO/SAE Control Pattern Selector Valve

Jaw Bucket Option:

37 Excavator Auxiliary Changeover Solenoid
Valve

38 Quick Release Couplings
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Fig 16. Pilot Circuit SAE Control Pattern, Sheet 2 of 4
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VALVE
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Component Key:

12
46
46a
46b
47
48

Servo Pressure Supply Valve

Dual Pilot Control Valve Block

Thumb ‘Open’ Proportional Solenoid Valve
Thumb ‘Close’ Proportional Solenoid Valve
Auxiliary Valve Block (2 spool shown)
Thumb Ram

Fig 18. Thumb Auxiliary Circuit, Sheet 4 of 4
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Section L - Servo Controls

Precision Control SYSTEM

Related Topics

The table lists other topics in the section that contain
information related to this topic. Refer to the applicable
topics to complete your procedures. Where applicable the
text contains cross-references to help you find the correct
information.

Topic Titles:

= Joystick and Stabiliser Controls ([} L-232)

= Loader Lever Controls ([1L-239)

= Servo Pressure Supply Valve ([N L-241)

= Inloader Valve ([ L-258)

= Hydraulic Pump (Gearpumps) ([ L-266)

= Loader Valve (Sectional Type) ([} L-277)

= Excavator Valve (Sectional Type) ([N L-312)

= Auxiliary Valve Block (Sectional Type) ([ L-336)
= Cab Seat ([} L-342)
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Section L - Servo Controls
Precision Control SYSTEM

System Overview

System Overview

Note: This hydraulic system differs in many important
aspects to the normal hydraulic system. Before attempting
to service or fault find the system ensure that you read and
understand all the descriptions in this section. The
following descriptions make some comparisons to the
normal hydraulic system. ‘Normal system' refers to
standard non-servo machines described in Section E
Hydraulics.

The combined effect of the features described below
ensure a precise and predictable response of the hydraulic
services to operator input, and at the same time,
maximises machine operating efficiency.

Excavator Servo Controls

2 Fig 1. ([AL-129). The Precision Control system
facilitates operation of the backhoe (excavator) via joystick
controllers A and B mounted in the arms of the seat, and
operation of the stabilisers via levers C mounted in the side
console.

The joysticks and stabiliser controls each directly operate
proportional pilot control valve capsules D. These valves in
turn operate the excavator valve E service spools via
hydraulic pilot pressure. The pilot control valve capsules
direct servo pilot oil at a pressure proportional to the
amount the operator moves the applicable joystick. The
interconnecting servo pilot hoses to and from the
excavator joystick controllers are routed through the
central seat support pillar and then through the cab floor.
There are no mechanical linkages between the control
levers and the excavator service spools as used in the
normal system.

Servo Pilot Oil Supply: A servo pressure supply valve F
provides a constant supply of oil at servo pressure to the
joystick controllers and stabiliser controls. Note that if the
operator's seat is not in the correct operating position, or
the joysticks cut-out pushbutton is pressed, the servo
pressure supply valve isolates the servo pilot oil supply
and the joystick controllers are disabled. => Joystick
Enable and Seat Interlock Switches ([} L-128)

Load Sense and Pressure Compensator
Function

Load Sensing: All the hydraulic services are connected to
a hydraulic load sense circuit. When no services are

operated, there is no demand for flow from the hydraulic
system, the oil from the gearpump flows to the inlet-outlet
section of the loader valve G and directly back to tank.
Note that the service spools are closed-centre. There is
no “neutral circuit' as defined in the normal system.

When a service is operated, the system senses the
demand, and the pump operating pressure adjusts to a
value sufficient to operate the service. The load sense
feature also incorporates the main pressure relief function,
which is controlled by the load sense relief valve H. This
replaces the Main Relief Valve (MRV) used in the
normal system. = Hydraulic Operation and
Schematics ([ L-130).

Pressure Compensation: Each service spool
incorporates a pressure compensator valve J. When
services are operated simultaneously, the system ensures
consistent operating speed for all services, even when the
limit of the hydraulic pump performance is approached.

Note: Pressure compensator valves are not fitted at the
excavator valve stabiliser spools from October 2005.

Inloader Valve and Hydraulic Speed
Control (HSC) Function

The output flow from the secondary hydraulic pump K
(pump P2) is automatically controlled by an inloader valve
L. The valve responds to the hydraulic load sense
pressure and main system pressure, connecting the flow
from pump P2 into the main hydraulic system only when it
is required. The precision control system normally
operates with pump P2 output isolated. This differs to the
normal system (Unloader operation) where pump P2is
always connected unless the operator presses the
HSC switch in the cab. = Hydraulic Operation and
Schematics ([ L-130).

Note: On some machines the original inloader valve has
been replaced with a new unloader valve. = Unloader
Valve Variant ([ L-136)

The hydraulic operation of the inloader valve can be
overridden electrically by energising solenoid M. While the
solenoid remains energised, the additional flow available
from the hydraulic pump P2 cannot be connected into the
main hydraulic system, and is permanently dumped to
tank.

L-127
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The inloader solenoid M is energised by the operator
pressing the HSC switch N in the side console or the
pushbutton in the loader lever. Dumping the pump P2
output flow to tank in this way reduces the load on the
engine, and ensures that more of the engine power is
available for traction when the machine is entering a stock
pile during loading operations. For more details of the
electrical circuit and connections, = Electrical Operation
and Schematics ([ L-137).

System Pressure Switch: When the seat is facing
forward, a system pressure switch housed in the servo
pressure supply valve block F, prevents HSC operation
when the main hydraulic system pressure is above 230 bar
(3350 Ib/in?).

Note: The system pressure switch is no longer fitted on
machines from serial no. 976693.

Grading Mode

On some machine variants the HSC switch N has an
additional mode function to select “grading bucket' mode.
This feature gives the operator greater control when
precise positioning of the grading bucket is required.
= Hydraulic Operation and Schematics ([3L-130).

Auxiliary Service Thumbwheel Controls

The RH joystick incorporates a thumbwheel switch P to
operate the excavator auxiliary service. The loader lever
knob also incorporates a thumbwheel switch Q to operate
the loader auxiliary service.

The thumbwheels control four electro-hydraulic
proportional solenoid valves housed in the servo pressure
supply valve block F.

Central to the control of the proportional solenoids is the
PWM controller electronic control unit (ECU) R mounted to
the loader lever tower. The ECU receives analogue
electrical inputs from the thumbwheel switches P and Q,
and supplies a modulated output signal (PWM) to the
relevant proportional solenoid valve.

The proportional solenoid valves work as separate
pressure reducing valves, and direct servo pilot oil to move
the auxiliary service spool at a pressure proportional to the
amount the operator moves the thumbwheel switch. For a
detailed description of proportional solenoid valve
operation, see Servo Pressure Supply Valve -
Descriptions.

System Overview

Joystick Enable and Seat Interlock
Switches

To make the joystick controls active, the solenoid operated
isolation valve housed in the servo pressure supply valve
block F must be energised. The solenoid is energised via
relays, by sensor switches S and T on the seat.

Typically, to energise the isolation valve solenoid the seat
must first be locked in the rear facing position, thereby
activating the “seat rear' sensor switch T on the base of the
seat. The operator must then press and release the
joysticks enable pushbutton on the RH joystick. The green
LED's U on both joysticks will then illuminate to indicate
that the joysticks are active.

To disable the joysticks the operator must either press the
cut-out pushbutton on the RH seat pod or unlock and move
the seat from the rear facing position. This will cause the
the isolation valve solenoid to de-energise, and the servo
pilot oil supply to the joysticks will be isolated.

Note that the excavator joysticks can be enabled by the
operator when the seat is locked in the forward facing
position if required. This activates the “seat forward' sensor
switch S on the base of the seat. The operator must then
press and hold the pushbutton on the RH joystick. The
warning buzzer will sound to alert the operator that the
joysticks are active. When the operator releases the
pushbutton, the joysticks become disabled and the
warning buzzer will cease. For more details of the electrical
circuit and connections, = Electrical Operation and
Schematics ([ L-137).

The LH joystick houses a pushbutton to operate the rear
horn. On some machine variants the joysticks may have
additional mode pushbuttons, for example to operate a
hydraulic quickhitch, or an auxiliary changeover valve,
typically to select between jaw bucket and extending
dipper operation.

L-128
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System Overview

C008080-C1

Fig 1. Component Location
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Note: To make the description as clear as possible
the diagram shows only part of the complete hydraulic
system. For the complete hydraulic schematics, see
Schematic Circuits.

No Services Operated: = Fig 2. ([1L-132).

Note that the service spools are closed-centre. Oil
from primary pump P1 flows to the inlet-outlet section
of the loader valve 3 and to the inlet port of the
excavator valve 6. When the main system pressure
reaches around 15 bar the spring 3a in flushing valve
3b is overcome and oil is returned back to tank.

Note that oil from secondary pump P2 supplies the
steer circuit via steer priority valve 1 as normal, but is
not connected to the main hydraulic system. Its flow is
dumped to tank via inloader valve 2.

Oil from pump P1 also flows to the servo pressure
supply valve 8. The valve supplies servo pilot oil
pressure regulated at 30 bar to the joystick controllers
4 and stabiliser controls.

Service Operation: = Fig 3. ([AL-133).

When a service is operated, boom lift for example,
movement of the applicable joystick controller 4
supplies pilot oil to actuate the service spool 6a. The
controller supplies pilot oil at a pressure proportional
to the joystick movement, thus controlling how far the
service spool is displaced. Oil passes across the
service spool to the applicable pressure compensator
valve 6¢. The valve opens and diverts oil to the load
sense gallery and load hold check valve 6b. Pressure
in the load sense gallery increases and the flushing
valve 3b begins to close. Main system pressure
continues to rise until load hold check valve 6b opens
and the boom lift ram 7 operates.

Hydraulic Operation and Schematics

The main system pressure will now be equal to the
load sense pressure (load from the boom lift ram) +
the force of flushing valve spring 3a (around 15 bar).

Oil from the other side of the ram 7 flows across the
service spool and back to tank in the normal way.

Inloader Operation: = Fig 3. ([1L-133).

When high flow operation is required, if operating
multiple hydraulic services simultaneously at full
speed for example, the inloader valve 2 operates to
connect the output from pump P2. The valve operates
when the pressure difference between the load sense
and service galleries reduces. This causes the
inloader valve spool 2a to close, directing the oil from
pump P2 into the main hydraulic system.

Note: On some machines the original inloader valve
has been replaced with a new unloader valve.
= Unloader Valve Variant ([ L-136)

Multiple Service Operation: In the normal hydraulic
system the services are connected in parallel, this
means that when multiple services are operated
simultaneously, the speed of one service can be
affected by the operating pressure of another service.
This is not the case with precision control.

The pressure compensator valves for each service
react to the differing load pressures. For example,
when a pressure compensator valve is subjected to a
higher load sense pressure from another service, it
reacts to reduce the flow to its service, ensuring that
the associated ram operates at a constant speed,
regardless of the increase in the main system
pressure.

Main System Pressure Relief: = Fig 4. ([1L-134).

The maximum main system pressure is controlled by
limiting the maximum load sense pressure.

When a service ram reaches the end of its stroke, or
the service meets resistance and generates pressure
above 235 bar in the load sense line, the load sense
relief valve 3c opens and load sense oil is dumped to
tank, preventing further pressure rise. The flushing
valve 3b operates as normal. Since the main system
pressure required to open the flushing valve is around
15 bar above the load sense pressure it follows that
the main system pressure will be limited to 235 bar +
15 bar, a total of 250 bar.

Note: The pressure values given are examples for the
purpose of explanation only. Actual values may be
different depending on the machine variant. All
pressure relief valves are factory set. No adjustment
is normally required. = Checking the Main System
Pressures ([ L-159).

Grading Mode: = Fig 5. ([1L-135).

The grading mode circuit is activated by operating the
selector switch in the cab.

When grading mode is selected, the grading mode
solenoid valve 43 is energised. The valve spool
connects port (P) to port (A) allowing a small amount
of oil from the dipper ‘raise' pilot line to leak back to
tank T via the drain line from the stabiliser controls 42
and the servo pressure supply valve 12.

The volume of oil leaking to tank is controlled by the
integral restrictor orifice Y.

The constant leak to tank reduces proportionally the
pilot pressure available to actuate the dipper service
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spool 4E in the raise direction, this has the effect of
slowing the rate of movement of the dipper ram 17 in
the raise direction, and overall making the dipper
operate more slowly in response to raise demands
from the joystick 40.

This feature gives the operator greater control when
precise positioning of the grading bucket is required.

Note: From October 2006, the grading mode solenoid
valve 43 is connected to operate with the boom

service.

Table 1. Colour Key to Oil Flow and Pressure

. Full Pressure

Load Sense Line

Servo
. Neutral
. Exhaust

Solewayos pue uonesado alnelpAH

INTJLSAS |1041U0D UOISIdald

S|0JJUu0)D OAISS - 1 UOI103S



g Section L - Servo Controls
Precision Control SYSTEM

Hydraulic Operation and Schematics

6
{
|
|
|

N~ (@]
O
<

}

\6a

\ ) . T )
d
— |
¥ . —~ t n ST
[N
-

<

N
T

'1’__§_TP_"I’__T_V_‘¥_

N . | 1 0
1L L I
i i _
] ] -
[/ \willl ' "._
T

| =_— ¢

rZﬁ _ 3

AW 4 2

. - ! 5

— (0]

ptf= | |g

' - - 7]

. [l o

\|.|_ Jp] - o)

< 3

o

i >

= o}

= z o VAN "

= [ I I N S

N

| o

L—a _|H

\.
=

,_al/
L1™~ap
<

3a

2]
o
'Yy

|
I
IS
I
I
I
I
I
I
I
I
I
I
I
|
|
I}
I
I
I
I
I
LS
TP

— A e N T
e il
2, s O
L] [T 1=
2L|.ﬂ|.|.L

L-132 9803/3290-15 L-132



Section L - Servo Controls
Precision Control SYSTEM

12‘
AN

6a

‘I
:

X

S

6c .

' EI'. .
1

- -
el U

T1

Hydraulic Operation and Schematics

C007760-C2

i

i

<

Fig 3. Service Operation and Inloader Operation

L-133

9803/3290-15

L-133



Section L - Servo Controls
Precision Control SYSTEM

Hydraulic Operation and Schematics

3!
© S
/«|||.|I ~ 3
o,
4 d \ 0
_ - . L S mAp
: 8. 1&gl |, — 1
NYzo T T Lo l+
-
i L o
: : e ]
] =]
R e _
g ol o |
I i U S by
: .h\ ) L
| :
— T e
S _ I 5
s | . a4
|43l | | | e
' H__P a, S - ' m
- 4]
£ ] |
— :
g
%)
" <
= - - o ™N g
_ — T - = TN\ <
(@)
2

<

L-134

9803/3290-15

L-134



Section L - Servo Controls
Precision Control SYSTEM

Hydraulic Operation and Schematics

C026320

IACC
G

T4

12

CITH

i

A

———

P

T

‘i> 30 BAR gAY

.
Fig 5. Grading Mode Operation

i
&

<&

=

T

L-135

9803/3290-15

L-135



Section L - Servo Controls
Precision Control SYSTEM

Hydraulic Operation and Schematics

Unloader Valve Variant

On some machines the original inloader valve has been
replaced with a new unloader valve.

S

Z

.

This means that on machines that have been modified, the
flow from the secondary pump P2 is normally always in
circuit, and is ‘unloaded’ back to tank via an unloader
spool. This is the same operation as the unloader (located
in the loader valve) on standard non-servo machines
described in Section E.

&\\\‘I{?{/§§I\‘J
DN
SN

AN

s

VALVE

(P>

(P2) B>

‘ UNLOADER

Hydraulic Symbol

C091010

Fig 6. Unloader Valve

Key:

1  Pump dump solenoid (HSC)

A Pump P1 port

X Pump P2 port (via steer priority valve)
Y  Tank port

Note: For the complete machine hydraulic circuit, see
Schematic Circuits - Hydraulics.
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Electrical Operation and Schematics

Joysticks Enable Circuit

The diagrams in this section are intended to show how the
electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate, are
shown as an aid to identification while fault finding. The
wires coloured red show the electrical live feeds. The wires
coloured green show the electrical returns to earth.

Before fault finding make sure that you understand how the
electrical circuits work. Most potential faults can be traced
using a multimeter to carry out continuity checks on wires,
switches and solenoids.

Seat Facing Rear: = Fig 7. ([1L-138).

Pressing the joystick enable pushbutton 9 energises the
seat rear/servo pilot relay 12. The servo pilot valve
solenoid 15 then energises, which allows servo pilot
pressure to be directed the joystick controllers. The
joystick controllers become active.

Seat Facing Rear and Latched: = Fig 8. ([1L-139).

The seat rear/servo pilot relay 12 latches when the
joysticks enable pushbutton 9 is released. The Joystick
controllers remain active until either the joysticks cut-out
pushbutton 13 is pressed or the seat is moved from the
rear facing position.

Joysticks Cut-out Button Pressed: = Fig 9. ([ L-140).

Pressing the joysticks cut-out pushbutton 13 momentarily
de-energises the seat rear/servo pilot relay 12. The relay
unlatches. The servo pilot valve solenoid 15 then de-
energises isolating the servo pilot pressure to the joystick
controllers.

Seat Facing Forward: = Fig 10. ([ L-141).

With the seat facing forward, the servo pilot valve solenoid
15 is energised only while the joystick enable pushbutton
9is "held' pressed. The joysticks enable warning buzzer 18
will sound to alert the operator that the joysticks are active.

Component Key:

9  Joysticks Enable Pushbutton (RH Joystick)
10 Joysticks Enabled LED (LH Joystick)

11 Joysticks Enabled LED (RH Joystick)

12 Seat Rear/Servo Pilot Latching Relay

13 Joysticks Cut-out Pushbutton

14 Seat Rear Sensor Switch (Vane Type)

15 Servo Pilot Valve Solenoid

16 Seat Forward/Servo Pilot Relay

17 Seat Forward Sensor Switch (Vane Type)
18 Joysticks Enable Warning Buzzer (Seat Forward)
A  To PWM Controller (ECU)

L-137
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Hydraulic Speed Control (HSC) Inloader
Override Circuit

The diagrams in this section are intended to show how the
electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate, are
shown as an aid to identification while fault finding. The
wires coloured red show the electrical live feeds. The wires
coloured green show the electrical returns to earth.

Before fault finding make sure that you understand how the
electrical circuits work. Most potential faults can be traced
using a multimeter to carry out continuity checks on wires,
switches and solenoids.

HSC Selector Switch "ON' (Joysticks NOT Enabled):
= Fig 11. (A L-143).

Pressing the HSC selector switch 24 energises the
inloader valve solenoid 19 (via the HSC relay 22). The
hydraulic operation of the inloader is thus electrically
overridden. l.e. While the solenoid remains energised, the
additional flow available from the hydraulic pump
secondary section P2 cannot be connected into the main
hydraulic system, and is dumped to tank.

HSC Selector Switch "ON' and Main Hydraulic System
Pressure Above 230 Bar (Joysticks NOT Enabled):
= Fig 12. (A L-144).

When the pressure in the main hydraulic system reaches
230 bar, the system pressure switch 21 energises the
inloader relay 20, which de-energises the inloader valve
solenoid 19. The hydraulic operation of the inloader will
then function normally. I.e. While the solenoid remains de-
energised, the additional flow available from the hydraulic
pump secondary section P2 will be connected into the
main hydraulic system automatically, should the flow
demanded by a service or multiple services begin to
exceed the flow available.

Note: The system pressure switch is no longer fitted on
machines from serial no. 976693.

Loader Lever HSC Pushbutton Pressed (Joysticks
NOT Enabled): = Fig 13. ([} L-145).

Pressing the loader lever HSC pushbutton 23 energises
the HSC relay 22, which then energises the inloader valve
solenoid 19. The hydraulic operation of the inloader is thus
electrically overridden. l.e. While the solenoid remains
energised, the additional flow available from the hydraulic
pump secondary section P2 cannot be connected into the
main hydraulic system, and is dumped to tank.

Electrical Operation and Schematics

Component Key:

9  Joysticks Enable Pushbutton (RH Joystick)

12 Seat Rear/Servo Pilot Latching Relay

13 Joysticks Cut-out Pushbutton

14 Seat Rear Sensor Switch (Vane Type)

15 Servo Pilot Valve Solenoid

16 Seat Forward/Servo Pilot Relay

17 Seat Forward Sensor Switch (Vane Type)

19 Inloader Valve Solenoid

20 Inloader Relay

21 System Pressure Switch (Servo Pilot Valve) ®

22 HSC Relay

23 HSC Pushbutton (Loader Lever)

24 HSC/Grading Mode Selector Switch

44 HSC Cut-out Relay

B  From 4th Gear Selector (Column Gear Switch)
From Neutral Selector (Column Fwd/Rev Switch)

(1) No longer fitted on machines from serial no. 976693.

For a summary of the different hydraulic speed control
(HSC) inloader override conditions, => Table 2. HSC
Inloader Override Status Table ([ L-146)
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Table 2. HSC Inloader Override Status Table

System Configuration: Status:

Joysticks HSC Selector |Loader Lever |Hydraulic System |4th/Auto Gear |Neutral Inloader Valve

Enabled ? Switch HSC Pressure Above |Selected ? Selected ? Solenoid

Position ? Pushbutton 230 Bar? @ “Energised’
Position ?

YES ON or OFF ON or OFF NO YES & NO YES & NO NO
YES ON or OFF ON or OFF YES YES & NO YES & NO NO
NO OFF ON or OFF NO YES NO YES
NO OFF ON or OFF NO YES YES NO
NO ON OFF NO YES & NO YES & NO YES
NO ON ON NO YES & NO YES & NO NO
NO ON or OFF ON or OFF YES YES & NO YES & NO NO

(1) The system pressure switch is no longer fitted on machines from serial no. 976693.

The above table shows the status of the inloader valve
solenoid (either Energised or De-energised) for various
system configurations.
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Clam Shovel and Extending Dipper
Circuit

The diagrams in this section are intended to show how the
electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate, are
shown as an aid to identification while fault finding. The
wires coloured red show the electrical live feeds. The wires
coloured green show the electrical returns to earth.

Before fault finding make sure that you understand how the
electrical circuits work. Most potential faults can be traced
using a multimeter to carry out continuity checks on wires,
switches and solenoids.

Extending Dipper Controls: = Fig 14. ([\L-148).

Pressing the joystick enable pushbutton 9 energises the
clam shovel/ext. dipper isolator relay 43. The relay latches
and enables the PWM controller (ECU) 28 to function.

The ECU has a live feed on pin 8, indicating that the seat
is facing rear. The changeover relay 34 is not energised,
therefore the relay contacts connect the return circuit for
the extending dipper proportional valve solenoids 30.

The extending dipper thumbwheel 29 is fed from a
separate 5 volt regulated supply 26. When the thumbwheel
is moved by the operator, the ECU converts the
thumbwheel voltage (input) into a corresponding valve
current signal (PWM output) to the relevant extending
dipper solenoid valve coil 30.

The ECU controls the valve current signal by varying the
duty cycle of the PWM output.

A series of diodes are connected at the solenoid coils to
prevent feedback from one coil to another, and also
condition the circuit so that the duty cycle/valve current
relationship functions correctly.

Connected in series with the solenoid coil return circuit is a
2.2 ohm, 150 Watt current sense resistor 33. The resistor
enables the ECU to measure the amount of current flowing
through the coil being operated.

Clam Shovel Controls: = Fig 15. ([1L-149).

The clam shovel circuit works in the same way as the
extending dipper circuit, except:

Electrical Operation and Schematics

The ECU does not have a live feed on pin 8, indicating that
the seat is facing forward. The changeover relay 34
energises, the relay contacts connect the return circuit for
the clam shovel proportional valve solenoids 32.

When the clam shovel thumbwheel 31 is moved by the
operator, the ECU converts the thumbwheel voltage (input)
into a corresponding valve current signal (PWM output) to
the relevant clam shovel solenoid valve coil 32.

Component Key:

9  Joysticks Enable Pushbutton (RH Joystick)
13 Joysticks Cut-out Pushbutton

14 Seat Rear Sensor Switch (Vane Type)

17 Seat Forward Sensor Switch (Vane Type)
26 5V Voltage Regulator

28 PWM Controller (ECU)

29 Ext. Dipper Thumbwheel (RH Joystick)

30 Ext. Dipper Proportional Solenoids (Servo Pilot
Valve)

31 Clam Shovel Thumbwheel (Loader Lever)

32 Clam Shovel Proportional Solenoids (Servo Pilot
Valve)

33 2.2 ohm, 150 Watt Resistor
34 Clam Shovel/Ext. Dipper C/O Relay
43 Clam Shovel/Ext. Dipper Isolator Latching Relay
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Fault Finding
Fault Finding
The purpose of this section is to help you trace a particular Fault Findi ng Tables
fault. The tables identify possible causes and give a
suggested action with specific tests where applicable. —
Fault Descriptions:
To help identify the hydraulic and electrical components 1  No servo controls, the joysticks do | = Table 3.
mentioned in the fault finding tables, refer to the hydraulic not function. ([ L-151).
ﬁ?d ele;:_trlcal schematic diagrams (near the beginning of 2 ALL services slow to operate > Table 4.
Is section). (Particularly noticeable when () L-152).
1 Before you begin fault finding, read the safety operatlnq the loader arms).
information at the beginning of this manual. 3 ALL services lack power, the > Table 5.
machine is unable to lift. ([ L-153).
2 Make any relevant electrical checks before moving on 4 One service operates correctly, but | = Table 6.
to the hydraulics. slows down when a second service |([)L-154).
_ o ) is selected.
3 Make ;lmple checks before say, stripping & major 5  One service fails or is slow to > Table 7.
hydraulic component. —_
operate. (O L-155).
4  Make sure that the hydraulic fluid is at the correct 6  Clam shovel or extending dipper = Table 8.
working temperature (50 °C, 122 °F). service does not operate. ([ L-156).
5 If hydraulic contamination is found be sure to remove Electronic Fault Codes
ALL debris, and if possible identify its origin. It may be
part of a component from elsewhere in the hydraulic The thumbwheel PWM contollers (ECU’s) will generate a
circuit. blink code for some fault conditions. = Thumbwheel
Diagnostic ‘'Blink' Codes ([N L-157).
6 What ever the fault, check the condition of the
hydraulic fluid. Drain and replace if necessary.
7 Renew any seals such as "O' rings when re-
assembling hydraulic components.
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Table 3.

Fault Finding

Fault

Possible Cause

Action

not function.

No servo controls, the joysticks do

1 Fault in electrical interlock circuit
wiring, or operation of electrical
interlock switches.

a Seat sensor switch defective.

b Enable pushbutton defective.

¢ Solenoid at the servo pressure
supply valve not energised.

d Solenoid coil faulty.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact. For details of the
electrical circuit and connections

= Joysticks Enable

Circuit ([ L-137).

Check the seat is locked in the rear
facing position and that the seat sensor
switch is operating.

Check the function of the joystick
enable pushbutton.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact.

Check the solenoid for open or short
circuits. Measure the solenoid coil
resistance.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([1L-158).

Renew the servo pressure supply valve.
Referto Servo Pressure Supply Valve
- Removal and Replacement.

= Fault Finding Tables ([ L-150).
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Table 4.

Fault Finding

Fault

Possible Cause

Action

ALL services slow to operate.
(Indicates lack of flow in the hydraulic
circuit)

ALL services slow to operate
(Particularly noticeable when
operating the loader arms).

1 Insufficient hydraulic fluid.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

3 Flushing valve piston within the
loader valve inlet section sticking open
due to contamination.

4 Flow from P2 pump not in circuit
because the inloader valve is not
receiving the correct load sense
pressure.

a Due to load sense relief valve out
of adjustment or defective.

b Due to internal leakage fault in the
load sense circuit.

5 Flow from P2 pump not in circuit
because the inloader valve solenoid is
permanently energised.

a Due to Hydraulic Speed Control
(HSC) switch selected.

b Due to faulty system pressure
switch. ®

Check for leaks and top up as required.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([ L-158).

Renew the servo pressure supply valve.
Refer to Servo Pressure Supply Valve
- Removal and Replacement.

Dismantle and inspect the flushing valve
piston. Refer to Loader Valve
(Sectional Type) - Dismantle and
Assemble.

Test the inloader valve. = Testing the
Inloader Valve ([ L-164).

Check and adjust as required.
= Checking the Main System
Pressures ([ L-159).

Measure the load sense pressure.
= Checking for Internal Leakage
Fault in Load Sense Line ([N L-162).

Check the function of the HSC selector
switch.

Check the function of the pressure
switch at the servo pressure supply
valve.

(1) No longer fitted on machines from serial no. 976693.

= Fault Finding Tables ([A L-150).
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Table 5.

Fault Finding

Fault

Possible Cause

Action

ALL services lack power, the
machine is unable to lift. (Indicates
lack of pressure in the hydraulic circuit)

1 Insufficient hydraulic fluid.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

3 Load sense relief valve out of
adjustment or defective.

4 Internal leakage fault in the load
sense circuit.

Check for leaks and top up as required.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([1L-158).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Check and adjust as required.
= Checking the Main System
Pressures ([ L-159).

Measure the load sense pressure.
= Checking for Internal Leakage
Faultin Load Sense Line ([AL-162).

= Fault Finding Tables ([ L-150).
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Table 6.

Fault Finding

Fault

Possible Cause

Action

One service operates correctly, but
slows down when a second service
is selected.

1 Flow from P2 pump not in circuit
because the inloader valve is not
receiving the correct load sense
pressure.

a Due to internal leakage fault in the
load sense circuit.

2 Flow from P2 pump not in circuit
because the inloader valve solenoid is
permanently energised.

a Due to Hydraulic Speed Control
(HSC) switch selected.

b Due to faulty system pressure
switch. @

3 Flushing valve piston within the
loader valve inlet section sticking open
due to contamination.

Test the inloader valve. = Testing the
Inloader Valve ([ L-164).

Measure the load sense pressure.
= Checking for Internal Leakage
Faultin Load Sense Line ([1L-162).

Check the function of the HSC selector
switch.

Check the function of the pressure
switch at the servo pressure supply
valve.

Dismantle and inspect the flushing
valve piston. Refer to Loader Valve
(Sectional Type) - Dismantle and
Assemble.

(1) No longer fitted on machines from serial no. 976693.

= Fault Finding Tables ([ L-150).
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Table 7.

Fault Finding

Fault

Possible Cause

Action

One service fails or is slow to
operate.

1 Associated hoses damaged, trapped
or kinked.

2 Associated ram leaking.

3 Auxiliary relief valve (ARV) out of
adjustment or defective.

4 Pressure compensator piston
sticking due to contamination.

5 Service spool or associated load hold
check valves damaged or sticking due
to contamination.

Check hoses and replace as required.

Carry out ram leakage checks, renew
seals as required.

Renew the associated auxiliary relief
valve.

Test pressure compensator operation.
= Pressure Compensator Network -
Testing ([ L-166).

Dismantle and inspect the associated
pressure compensator piston. Refer to
Excavator Valve (Sectional Type) or
Loader Valve (Sectional Type) -
Dismantle and Assemble.

Dismantle and inspect the service spool
and load hold check valves. Refer to
Excavator Valve (Sectional Type) or
Loader Valve (Sectional Type) -
Dismantle and Assemble.

= Fault Finding Tables ([ L-150).
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Table 8.

Fault Finding

Fault

Possible Cause

Action

Clam shovel or extending dipper
service does not operate.

Note: For certain fault conditions, the
PWM Controller (ECU) will generate a
blink code, = Thumbwheel

Diagnostic "Blink' Codes ([ L-157).

1 Fault in electrical circuit wiring, or
operation of PWM Controller (ECU).

a Thumbwheel switch defective.

b Solenoid at the servo pressure
supply valve not energising.

¢ Solenoid coil faulty.

d Faulty PWM Controller (ECU).

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Due to proportional solenoid valve
cartridge damaged or sticking due to
contamination.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact. For details of the
electrical circuit and connections

= Clam Shovel and Extending
Dipper Circuit ([ L-147).

Check the function of the applicable
thumbwheel switch. See Servo
Pressure Supply Valve -
Descriptions.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact.

Check the applicable solenoid coil for
open or short circuits. Measure the
solenoid colil resistance. Renew the
solenoid coil.

Renew the PWM Controller (ECU). ®

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([1L-158).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

(1) The ECU is a non-serviceable part. The ECU is NOT programmable.

= Fault Finding Tables ([ L-150).
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Thumbwheel Diagnostic Blink' Codes 3

If an electrical fault condition is detected while operating an
auxiliary service, the PWM Controller (ECU) will generate
a blink code. In order to read the code however, it is
necessary to access the relays in the side console as
described below:

1 Park the machine on firm level ground, engage the
parking brake and set the transmission to neutral.
Lower the loader arms and backhoe to the ground.
Switch OFF the engine.

Fault Finding

With the operator seat locked in the forward facing
position, switch the ignition key to ON (but do not start
the engine), then press the joysticks enable
pushbutton on the RH joystick to activate the system.

If there is a fault, the test relay LED will indicate the
blink code. The blink code sequence consists of the
LED being switched ON for 1.5 seconds followed by
a number of flashes (the code) of 0.5 second ON, 0.5
second OFF, and is completed by the LED being
switched OFF for 1.5 seconds. The sequence is
repeated until the fault is cleared.

2 Remove cover A to gain access to the fuses and Note: If a test relay is not available, place a solenoid tester
relays beneath. Remove the clam shovel/extending pen (with an LED or bleeper) against the clam shovel/
dipper changeover relay 21, and in its place fit a test extending dipper changeover relay 21 to read the code.
relay (see Service Tools).

Blink Code: Fault:
1 Flash Extending dipper "Extend' valve

2 Flashes Extending dipper "Retract' valve

3 Flashes Clam shovel "Close' valve solenoid

4 Flashes Clam shovel "Open' valve solenoid

5 Flashes Extending dipper thumbwheel signal

6 Flashes Extending dipper thumbwheel signal

7 Flashes Clam shovel thumbwheel signal

8 Flashes Clam shovel thumbwheel signal

solenoid coil, or its associated wiring
faulty (open or short circuit).

solenoid coil, or its associated wiring
faulty (open or short circuit).

coil, or its associated wiring faulty
(open or short circuit).

coil, or its associated wiring faulty
(open or short circuit).

voltage too high (greater than 4.725
Volts).

voltage too low (less than 0.275
Volts).

voltage too high (greater than 4.725
Volts).

voltage too low (less than 0.275
Volts).

For details of the electrical circuit and connections = Clam
Shovel and Extending Dipper Circuit ([} L-147).
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Service Procedures

Checking the Servo Pressure

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Make sure that the hydraulic oil is at working temperature,
i.e. 50°C (122°F).

1  Working under the LH side of the machine, connect a
0 - 70 bar (0 - 1000 Ibf/in?) pressure gauge to the
servo pressure test point A (at the servo pressure
supply valve as shown).

2  With the engine running at 1500 rpm, check the
reading on the pressure gauge. The servo pressure
should be as stated below:

30 bar (30.6 kgf/cm?, 435 Ibf/in?)

Note: The servo pressure regulating valve B is factory set
and sealed with a plastic tamper proof cap. The system
pressure switch C is no longer fitted on machines from
serial no. 976693.

Important: The extent of permissible servicing is the
renewal of the solenoid coils. Further dismantling of the
valve is not recommended. If the valve is suspected as
being faulty it must be renewed as a complete assembly.
Note also that the pilot circuit accumulator is a non
serviceable part and is sealed for life. It is not possible to
recharge the accumulator with nitrogen.

Service Procedures
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Checking the Main System Pressures

Note: This procedure describes the correct method to
check the main system pressure, load sense pressure and
standby pressure. A multi-channel digital pressure test set
will be required to be able to measure the pressures
accurately (see Service Tools).

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Lower the loader arms to the ground, then put the
excavator into the travel position. Stop the engine.

2 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

3 Working under the RH side of the machine, connect a
0 - 600 bar (0 - 8500 Ibf/in?) pressure transducer to
the main system pressure test point B (at the loader
valve block) and connect to "Channel 1' on the test
set.

Service Procedures

Fig 18.

4  Connect another 0 - 600 bar (0 - 8500 Ibf/in?) pressure
transducer to the load sense pressure test point C (in
the LS hose as shown) and connect to “Channel 2' on
the test set.

Fig 19.

5 Press button D to switch the test set ON, then press
button E to set the screen to display delta-P between
channels 1 and 2.

L-159

9803/3290-15

L-159



Section L - Servo Controls
Precision Control SYSTEM

/©©©©\

‘ SensoControl

serup
oo || sz
oams A
or (o

Service Procedures

¢ Note the pressures on the test set. "Channel 1'is
the main system pressure and "Channel 2' is the
load sense pressure.

9  Record the pressures in a table as shown below:

Table 9. Machines to serial no. 1336068
Standby Main Load
System | Sense

15 - 17 bar | 250 bar | 235 bar

Required:

Recorded:

Table 10. Machines from serial no. 1336069
Standby Main Load
System | Sense

E
@ v Required: |19 bar 252 bar | 235 bar
Recorded:
) If required the pressures can be adjusted, but this must be
Fig 20. done in the correct sequence. = Pressure
. o Adjustment ([ L-161).
6  Start the engine. Make sure that the hydraulic oil is at
working temperature, i.e. 50°C (122°F).
7  Measure the standby pressure:
a With the seat locked in the rear facing position,
activate the joystick controls.
b Set the engine speed to 1500 rpm.
¢ Note the pressure difference between the two
pressure transducers on the test set. This is the
standby pressure.
8 Measure the main system pressure and load sense
pressure:
a Leave the seat in the rear facing position.
b Operate the joystick to fully crowd the excavator
bucket, hold the joystick in this position to raise
the main system pressure.
Note: The pressure rise should be instantaneous. If the
main system pressure rise is slow (laboured) to achieve
maximum pressure, this indicates that there maybe an
internal leakage fault in the load sense circuit.
= Checking for Internal Leakage Fault in Load Sense
Line ([ L-162).
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Pressure Adjustment

If required the hydraulic system pressures can be
adjusted, but this must be done in the correct sequence as
described below:

1  Adjustthe standby pressure:

To adjust the standby pressure, add shims to the
flushing valve inside the loader valve block.

After adjustment also check the load sense pressure
and main system pressure which may have changed
slightly after adjusting standby.

2 Adjust the load sense and main system pressure:

Adjusting the load sense pressure alters the main
system pressure.

To adjust the load sense pressure, remove the plastic
cap from the load sense relief valve Y (at the loader
valve block as shown). Loosen the locknut and turn
the adjuster screw. Turn the adjuster screw clockwise
to increase pressure and counter-clockwise to
decrease the pressure.

Fig 21.

Service Procedures
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Checking for Internal Leakage Fault in
Load Sense Line

1  Check the hydraulic system pressures. = Checking
the Main System Pressures ([ L-159).

Note: If the main system pressure rise is slow (laboured)
to achieve maximum pressure, this indicates that there
may be an internal leakage fault in the load sense circuit.

If an internal leakage fault is suspected in the load sense
circuit, carry out the procedure described in the following
steps to identify which valve assembly is at fault.

A WARNING

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose service
line has been vented before connecting or removing
hoses. Make sure the engine cannot be started while
the hoses are open.

INT-3-1-11_2

2  Before attempting to disconnect any hoses, vent the
hydraulic services and pilot circuit accumulator
hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

3  Fig 22. ([1L-163). Isolate the inloader valve B
from the load sense circuit:

a Disconnect the tee adaptor from the load sense
port C. Blank off the open port in the inloader
valve block and in the tee adaptor using suitable
high pressure blanking plugs and caps.

b Repeat step 1 and note if there is any
improvement in the main system pressure on the
test set.

c |If the pressure rise is instantaneous to achieve
maximum pressure, the fault must be within the

Service Procedures

inloader valve assembly. Renew the inloader
valve.

If the pressure rise is still slow (laboured) to
achieve maximum pressure, carry out step d.

Isolate the excavator valve from the load sense
circuit:

i Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure, see step 2.

ii Disconnect the hose at the tee adaptor port D.
Blank off the open port in the tee adaptor and
the open end of the hose using suitable high
pressure blanking plugs and caps.

iii Repeat step 1 and note if there is any
improvement in the main system pressure on
the test set.

iv If the pressure rise is instantaneous to achieve
maximum pressure, the fault must be within
the excavator valve assembly. Dismantle and
inspect the excavator valve block, see
Excavator Valve (Sectional Type) -
Dismantle and Assemble.

If the pressure rise is still slow (laboured) to
achieve maximum pressure, the fault must be
within the loader valve assembly. Dismantle
and inspect the loader valve block, see
Loader Valve (Sectional Type) - Dismantle
and Assemble.
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Fig 22. Checking for Internal Leakage Fault in Load Sense Line
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Testing the Inloader Valve

Note: On some machines the original inloader valve has
been replaced with a new unloader valve. = Unloader
Valve Variant ([ L-136)

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Make sure that the hydraulic oil is at working temperature,
i.e. 50°C (122°F).

1 = Fig 23. ([1L-165). Working under the RH side of
the machine, connect a 0 - 400 bar (0 - 6000 Ibf/in?)
pressure gauge to the main system pressure test
points A (P1 working pressure) at the loader valve,
and B (P2 working pressure) at the outlet from the
pump secondary section as shown.

2 Connect a 0 - 400 bar (0 - 6000 Ibf/in?) pressure
gauge to the load sense pressure test point C (in the
LS hose as shown).

3 Uncouple the harness electrical connector at the
inloader valve solenoid D. This will prevent the
inloader valve being activated electrically.

4  With the engine running at 1500 rpm, check the
operation of the inloader valve by operating the
loader lift service as described below:

a Raise the loader arms slowly at first and observe
the P1, P2 and load sense pressure gauges.

Note that when the rate of movement is slow, the
flow available from the pump main section (P1) is
more than sufficient to satisfy the flow demanded
by the service. In this condition, P1 working
pressure is always maintained at around 15 bar
(215 Ibf/in?) above the load sense pressure. The
flow from the pump secondary section (P2) is not
required and is dumped to tank, consequently the
P2 working pressure is at minimum.

Service Procedures

b Continue to raise the loader arms, progressively
increasing the rate of movement and observe the
P1, P2 and load sense pressure gauges.

Note that as the rate of movement increases,
eventually the flow demanded by the service
starts to exceed the flow available from the pump
main section (P1) and the P1 working pressure
starts to fall off.

The pressure difference between P1 working
pressure and the load sense pressure reduces.
When the pressure difference reduces to around
10 bar (145 Ibf/in?) the inloader valve activates to
connect the flow from the pump secondary
section (P2) into the main hydraulic circuit. The
additional flow from the pump secondary section
(P2) now supplements the flow from the pump
main section (P1) and the P2 working pressure
will rise to equal the P1 working pressure.

5  After completing the tests, disconnect the pressure
gauges from the hydraulic test points and couple the
harness electrical connector to the inloader valve
solenoid.

Important: The extent of permissible servicing is the
renewal of the solenoid coil. Further dismantling of the
valve is not recommended. If the valve is suspected as
being faulty it must be renewed as a complete assembly.
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Service Procedures
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Fig 23. Testing the Inloader Valve
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Pressure Compensator Network -
Testing

The pressure compensator valve network can be easily
checked as follows:

1  Start the engine and operate the hydraulic system
until the oil is at working temperature.

2  With the engine at 1500 revs/min operate each
service in turn starting with the service furthest from
the pump inlet section.

If one control valve section function either fails to work
or is slow to work in either one or both directions, the
pressure compensator valve in that section may be at
fault.

When a pressure compensator valve is suspected of
malfunctioning, do the following check:

3 Stall any control valve that is nearer the pump inlet
section than the suspected control valve section. This
should stall the entire system. While at stall operate
the malfunctioning valve section, if the section
operates correctly the pressure compensator valve in
question is at fault.

If the section still malfunctions the pressure
compensator valve is NOT at fault.

Note: The pressure compensator valves may be removed
for inspection, refer to Loader Valve (Sectional Type) or
Excavator Valve (Sectional Type) - Dismantle and
Assemble. Clean and refit, or fit a new pressure
compensator valve as required.

Service Procedures
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Bleeding the Auxiliary Service Pilot
Hose

= Fig 24. ([1L-167). Some machines are fitted with a
bleed point at the pilot hose connection to the loader valve
and excavator valve auxiliary spools.

If at any time the auxiliary service hoses are disconnected
from the valve block to complete a repair, or if hoses are
renewed, be sure to bleed the pilot hose as described
below:

Note: Two persons are required to carry out this
procedure. Person 1 should be sitting in the operator seat
in the cab, while person 2 requires access to the control
valve assembly.

A WARNING

Communications

Bad communications can cause accidents. If two or
more people are working on the machine, make sure
each is aware of what the others are doing. Before
starting the engine make sure the others are clear of
the danger areas; examples of danger areas are: the
rotating blades and belt on the engine, the
attachments and linkages, and anywhere beneath or
behind the machine. People can be killed or injured if
these precautions are not taken.

INT-3-1-5

1 Park the machine on firm level ground, engage the
parking brake and set the transmission to neutral.
Lock the seat in the forward or rear facing position as
applicable.

A WARNING

Before proceeding with the bleeding procedure it is
important to ensure that the park brake is engaged and
that one pair of wheels is blocked on both sides.
BRAK-1-2

2 With the engine running at 1500 rev/min, operate the
loader or excavator auxiliary service as applicable.

3 Hold the thumbwheel fully over in one direction (to
fully open or close the applicable service ram), then
get an assistant to carefully loosen the cap A.
Unscrew the cap approximately 1 turn, sufficiently to
vent the air from the hose. When bubble free oil seeps
from the joint, tighten the cap.

Service Procedures

4  Repeat step 3 holding the thumbwheel fully over in
the opposite direction.

5 If necessary, repeat steps 3 and 4 as required.

Fig 24. Bleed Point (Loader valve shown)

Note: The bleed point A is not fitted on later machines
which have the self-bleeding spools.
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Related Topics

The table lists other topics in the section that contain
information related to this topic. Refer to the applicable
topics to complete your procedures. Where applicable the
text contains cross-references to help you find the correct
information.

Topic Titles:

= Joystick and Stabiliser Controls ([} L-232)

= Servo Pressure Supply Valve ([ L-241)

= Hydraulic Pump (Variflow) ([A L-271)

= Loader Valve (Sectional Type) ([} L-277)

= Excavator Valve (Sectional Type) ([N L-312)

= Auxiliary Valve Block (Sectional Type) ([ L-336)
= Cab Seat ([} L-342)
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System Overview

System Overview

Note: This hydraulic system differs in many important
aspects to the normal hydraulic system. Before attempting
to service or fault find the system ensure that you read and
understand all the descriptions in this section. The
following descriptions make some comparisons to the
normal hydraulic system. ‘Normal system' refers to
standard non-servo machines detailed in Section E
Hydraulics.

The combined effect of the features described below
ensure a precise and predictable response of the hydraulic
services to operator input, and at the same time,
maximises machine operating efficiency.

Loader and Excavator Servo Controls

2 Fig 1. ([AL-172). The Advanced EasyControl system
facilitates operation of the loader and backhoe (excavator)
via joystick controllers A and B mounted in the arms of the
seat, and operation of the stabilisers via levers C mounted
in the side console.

The joysticks and stabiliser controls each directly operate
proportional pilot control valve capsules D. These valves in
turn operate the loader valve E and excavator valve F
service spools via hydraulic pilot pressure. The pilot
control valve capsules direct servo pilot oil at a pressure
proportional to the amount the operator moves the
applicable joystick. The interconnecting servo pilot hoses
to and from the joystick controllers are routed through the
central seat support pillar and then through the cab floor.
There are no mechanical linkages between the control
levers and the service spools as used in the normal
system.

Servo Pilot Oil Supply: A servo pressure supply valve G
provides a constant supply of oil at servo pressure to the
joystick controllers and stabiliser controls. Note that if the
operator's seat is not in the correct operating position, or
the excavator/loader selector switch Q is set to OFF, the
servo pressure supply valve isolates the servo pilot oil
supply and the joystick controllers are disabled.
= Joystick Enable and Seat Interlock
Switches ([N L-170).

Joystick Control Changeover: Three solenoid operated
changeover valves H enable the RH joystick to control
either the loader valve services or the excavator valve
services, depending on which way the operator's seat is
facing.

When the excavator/loader selector switch Q is in the
excavator position, the solenoids are de-energised. The
pilot pressure from the RH joystick is directed by the
changeover valves to operate the excavator services.

When the selector switch is in the loader position, the
solenoids are energised. The pilot pressure from the RH
joystick is directed by the changeover valves to operate
the loader services.

Variflow Pump

The hydraulic pump J is a variable displacement axial
piston type. The pump output flow is controlled by varying
the angle of the internal tilting swashplate mechanism. The
angle of the swashplate is regulated automatically by the
hydraulic load sense pressure, so that the pump only
delivers the amount of oil that is needed to satisfy the
hydraulic system demand.

Dual Horsepower Control (Machines upto serial no.
975288 only): Integral with the pump is the dual
horsepower solenoid valve K. The valve is used to
automatically pre-select the output flow characteristic of
the pump for either loader operation or excavator
operation as applicable.

When the excavator/loader selector switch Q is in the
excavator position, the solenoid valve is de-energised,
which sets the pump output for excavator operation. If
required, the pump is able to deliver maximum flow, and
therefore maximum hydraulic power of about 54kW is
available for operation of the excavator services.

When the selector switch is in the loader position, the
solenoid valve is energised. In this condition, the angular
movement of the tilting swashplate is restricted, to reduce
the maximum flow available from the pump by
approximately 25%. This means that the available
hydraulic power is limited to about 40kW for operation of
the loader services. Reducing the pump output flow in this
way reduces the load on the engine, and ensures that
more of the engine power is available for traction when the
machine is entering a stock pile during loading operations.
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Load Sense and Pressure Compensator
Function

Load Sensing: All the hydraulic services are connected to
a hydraulic load sense circuit. When no services are
operated, there is no demand for flow from the hydraulic
system, the variflow pump does not draw oil from the tank
and no oil is delivered. Note that the service spools are
closed-centre. There is no "neutral circuit' as defined in
the normal system.

When a service is operated, the variflow pump senses the
demand and delivers oil to the hydraulic system,
increasing the operating pressure to a value sufficient to
operate the service. The load sense feature also
incorporates the main pressure relief function, which is
controlled by the load sense relief valve L. This replaces
the Main Relief Valve (MRV) used in the normal
system. = Hydraulic Operation and
Schematics ([ L-173).

Pressure Compensation: Each service spool
incorporates a pressure compensator valve M. When
services are operated simultaneously, the system ensures
consistent operating speed for all services, even when the
limit of the hydraulic pump performance is approached.

Note: Pressure compensator valves are not fitted at the
excavator valve stabiliser spools.

Auxiliary Service Thumbwheel Controls

The RH joystick incorporates a thumbwheel switch N to
operate either the loader valve or the excavator valve
auxiliary service as applicable.

The thumbwheel controls two electro-hydraulic
proportional solenoid valves housed in the servo pressure
supply valve block G.

Central to the control of the proportional solenoids is the
PWM controller electronic control unit (ECU) P mounted in
the floor plate above the loader valve. The ECU receives
analogue electrical inputs from the thumbwheel switch N,
and supplies a modulated output signal (PWM) to the
relevant proportional solenoid valve.

The proportional solenoid valves work as separate
pressure reducing valves, and direct servo pilot oil to move
the auxiliary service spool at a pressure proportional to the
amount the operator moves the thumbwheel switch. For a
detailed description of proportional solenoid valve

System Overview

operation, see Servo Pressure Supply Valve -
Descriptions.

Joystick Enable and Seat Interlock
Switches

To make the joystick controls active, the solenoid operated
isolation valves (one for each joystick) housed in the servo
pressure supply valve block G must be energised. The
solenoids are energised via relays, by the excavator/
loader selector switch Q on the RH seat pod.

Note that the RH joystick is used to operate the loader
services when the seat is locked in the forward facing
position, and to operate the excavator services when the
seat is locked in the rear facing position. The changeover
from loader to excavator service is achieved by the
solenoid operated changeover valves H.

Loader Joystick Control: When operating the loader,
only the RH joystick is active (the LH joystick is disabled).
To energise the isolation valve solenoid for the RH joystick,
the seat must first be locked in the forward facing position,
thereby activating the “seat forward' sensor switch R on
the base of the seat. The operator must then press the
selector switch Q to the loader position, and press and
release the joysticks enable pushbutton. The green LED S
on the RH joystick will then illuminate to indicate that it is
active.

Note: The LED S is also used by the auxiliary service
PWM controller (ECU) to display a series of diagnostic
‘blink' codes, = Thumbwheel Diagnostic Blink'

Codes ([1L-194).

Float Mode: The loader joystick controller B incorporates
an electro-magnet to provide a detent, which holds the
joystick over in the “float' position. Note that the electro-
magnet is permanently energised while the selector switch
Q is in the loader position, therefore the joystick has to be
pulled back manually to return it to neutral.

Excavator Joystick Controls: When operating the
excavator, both the RH and LH joysticks are active. To
energise both isolation valve solenoids, the seat must first
be locked in the rear facing position, thereby activating the
‘seat rear' sensor switch T on the base of the seat. The
operator must then press the selector switch Q to the
excavator position, and press and release the joystick
enable pushbutton. The green LED's S on both joysticks
will then illuminate to indicate that the joysticks are active.
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To disable the joysticks the operator must either press the
selector switch Q to the OFF position or unlock and move
the seat. This will cause the isolation valve solenoids to de-
energise, and the servo pilot oil supply to the joysticks will
be isolated.

Note that the excavator joysticks can be enabled by the
operator when the seat is locked in the forward facing
position if required. This activates the “seat forward' sensor
switch R on the base of the seat. The operator must then
press and hold the pushbutton on the RH joystick. The
warning buzzer will sound to alert the operator that the
joysticks are active. When the operator releases the
pushbutton, the joysticks become disabled and the
warning buzzer will cease. For more details of the electrical
circuit and connections, = Electrical Operation and
Schematics ([N L-177).

The LH joystick houses a pushbutton to operate the rear
horn. On some machine variants the joysticks may have
additional mode pushbuttons, for example to operate a
hydraulic quickhitch, or an auxiliary changeover valve,
typically to select between jaw bucket and extending
dipper operation.

System Overview
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Note: To make the description as clear as possible
the diagrams show only part of the complete hydraulic
system. For the complete hydraulic schematics, see
Schematic Circuits.

No Services Operated: = Fig 2. ([ L-174).

Note that the service spools are closed-centre. With
all the services in neutral, there is no demand for flow
from the hydraulic pump P, and consequently the
pump internal tilting swashplate is at its minimum
angle. In this condition the pump delivers only the
minimum flow that is needed to satisfy normal system
internal leakage, and to generate a system standby
pressure. A small amount of oil from the pump P flows
to the inlet-outlet section of the loader valve 3 and to
the inlet port of the excavator valve 6. When the main
system pressure reaches around 15 bar the spring 3a
in flushing valve 3b is overcome and oil is returned
back to tank. Note that the pump also supplies the
steer circuit via the steer priority valve 1.

Oil from the pump P also flows through the chassis
mounted filter assembly 5 to the servo pressure
supply valve 8. The valve supplies servo pilot oil
pressure regulated at 30 bar to the joystick controllers
4 and stabiliser controls.

Service Operation: = Fig 3. ([AL-175).

When a service is operated, boom lift for example,
movement of the applicable joystick controller 4
supplies pilot oil to actuate the service spool 6a. The
controller supplies pilot oil at a pressure proportional
to the joystick movement, thus controlling how far the
service spool is displaced. Oil passes across the
service spool to the applicable pressure compensator
valve 6¢. The valve opens and diverts oil to the load
sense gallery and load hold check valve 6b. Pressure
in the load sense gallery increases and the flushing

Hydraulic Operation and Schematics

valve 3b begins to close. At the same time, the pump
P responds to the load sense pressure by increasing
the angle of the tilting swashplate. As the swashplate
angle increases, the output flow from the pump
increases proportionally, and the main system
pressure continues to rise until load hold check valve
6b opens and the boom lift ram 7 operates.

The main system pressure will now be equal to the
load sense pressure (load from the boom lift ram) +
the force of flushing valve spring 3a (around 15 bar).

Qil from the other side of the ram 7 flows across the
service spool and returns back to tank in the normal
way.

Multiple Service Operation: In the normal hydraulic
system the services are connected in parallel, this
means that when multiple services are operated
simultaneously, the speed of one service can be
affected by the operating pressure of another service.
This is not the case with precision control.

The pressure compensator valves for each service
react to the differing load pressures. For example,
when a pressure compensator valve is subjected to a
higher load sense pressure from another service, it
reacts to reduce the flow to its service, ensuring that
the associated ram operates at a constant speed,
regardless of the increase in the main system
pressure.

Main System Pressure Relief: @ Fig 4. ([1L-176).

The maximum main system pressure is controlled by
limiting the maximum load sense pressure.

When a service ram reaches the end of its stroke, or
the service meets resistance and generates pressure
above 235 bar in the load sense line, the load sense

relief valve 3c opens and load sense oil is dumped to
tank, preventing further pressure rise. Some of the
system oil passes across the flushing valve 3b as
normal. At the same time, the pump P responds to the
load sense pressure by decreasing the angle of the
tilting swashplate towards its minimum angle. As the
swashplate angle decreases, the output flow from the
pump reduces accordingly so that the pump delivers
only the minimum flow needed to maintain the system
pressure at the maximum setting. Since the main
system pressure required to open the flushing valve is
around 15 bar above the load sense pressure it
follows that the main system pressure will be limited to
235 bar + 15 bar, a total of 250 bar.

Note: The pressure values given are examples for the
purpose of explanation only. Actual values may be
different depending on the machine variant. All
pressure relief valves are factory set. No adjustment
is normally required. 2> Checking the Main System
Pressures ([ L-196).

Table 1. Colour Key to Oil Flow and Pressure

. Full Pressure

Load Sense Line

Servo
. Neutral
. Exhaust
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Joysticks Enable Circuit

The diagrams in this section are intended to show how
the electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate,
are shown as an aid to identification while fault finding.
The wires coloured red show the electrical live feeds.
The wires coloured green show the electrical returns
to earth.

Before fault finding make sure that you understand
how the electrical circuits work. Most potential faults
can be traced using a multimeter to carry out
continuity checks on wires, switches and solenoids.

Selected:

Seat Facing Rear and Excavator

= Fig 5. () L-178).

When the seat is facing rear, the sensor switch 22
closes and energises relay 20. With the excavator/
loader selector switch 8 set to the excavator position,
pressing the joysticks enable pushbutton 9 energises
the joysticks enable relay 12. This completes the
return circuit for the servo pilot valve relay 14, which
also energises. The servo pilot valve solenoids 16 and
17 then energise, which allows servo pilot pressure to
be directed to the joystick controllers. Both the joystick
controllers then become active.

The joystick enable relay 12 latches when the
joysticks enable pushbutton 9 is released. The
joystick controllers remain active until either the
excavator/loader selector switch 8 is moved to the
OFF position, or the seat is moved from the rear facing
position, which causes the joysticks enable relay 12 to
de-energise (and unlatch).

Electrical Operation and Schematics

Seat Facing Forward and Loader Selected:

= Fig 6. ([ L-179).

When the seat is facing forward, the sensor switch 21
closes and energises relay 19. With the excavator/
loader selector switch 8 set to the loader position,
pressing the joysticks enable pushbutton 9 energises
the joysticks enable relay 12. This completes the
return circuit for the servo pilot valve relays 14 and 15,
which also energise. The servo pilot valve solenoid 17
then energises, which allows servo pilot pressure to
be directed to the RH joystick controller. Only the RH
joystick controller then becomes active.

Note: Although both servo pilot valve relays 14 and
15 are energised, relay 14 has no effect on the circuit.

The joystick enable relay 12 latches when the
joysticks enable pushbutton 9 is released. The RH
joystick controller remains active until either the
excavator/loader selector switch 8 is moved to the
OFF position, or the seat is moved from the forward
facing position, which causes the joysticks enable
relay 12 to de-energise (and unlatch).

Excavator/Loader Selector Switch OFF (Joysticks
Cut-out): = Fig 7. ([1 L-180).

Moving the excavator/loader selector switch 8 to the
OFF position de-energises the joysticks enable relay
12. The relay unlatches and breaks the return circuit
for the servo pilot valve relays 14 and 15, which also
de-energise. The servo pilot valve solenoids 16 and
17 then de-energise isolating the servo pilot pressure
to the joystick controllers. Both the joystick controllers
then become disabled.

Seat Facing Forward and Excavator Selected:
= Fig 8. ([ L-181).

With the seat facing forward and the excavator/loader
selector switch 8 set to the excavator position, the
servo pilot valve solenoids 16 and 17 are energised
only while the joysticks enable pushbutton 9 is “held'
pressed. The joysticks enable relay 13 is energised
and the joysticks “active' warning buzzer 18 will sound
to alert the operator that the joysticks are active.

Component Key:

8 Excavator/Loader Selector Switch

9 Joysticks Enable Pushbutton (RH Joystick)
10 Joystick “Active' LED (LH Joystick)

11 Joystick “Active' LED (RH Joystick)

12 Joysticks Enable Latching Relay

13 Joysticks Enable Relay

14 Servo Pilot Valve Relay

15 Servo Pilot Valve Relay

16 Servo Pilot Valve Solenoid (LH Joystick)
17 Servo Pilot Valve Solenoid (RH Joystick)
18 Joysticks “Active' Warning Buzzer

19 Seat Forward Relay

20 Seat Rear Relay

21 Seat Forward Sensor Switch (Vane Type)
22 Seat Rear Sensor Switch (Vane Type)

B To PWM Controller (ECU)

C From ECU Power Relay

D To ECU Power Relay
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Excavator/Loader Changeover
Circuit

The diagrams in this section are intended to show how
the electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate,
are shown as an aid to identification while fault finding.
The wires coloured red show the electrical live feeds.
The wires coloured green show the electrical returns
to earth.

Before fault finding make sure that you understand
how the electrical circuits work. Most potential faults
can be traced using a multimeter to carry out
continuity checks on wires, switches and solenoids.

Loader Selected: = Fig 9. ([1L-183).

With the excavator/loader selector switch 8 set to the
loader position and the joystick activated, the joysticks
enable relay 12 is energised and ‘latched'. This
completes the return circuit for the changeover relays
23 and 24, which also energise.

The changeover valve solenoids 25 then energise to
direct the pilot pressure from the RH joystick to
operate the loader valve block lift, lower, crowd and
dump services. The changeover valve solenoids 27
are energised to direct the pilot pressure from the
extend and retract proportional solenoid valves to
operate the loader valve block auxiliary service.

Machines upto September 2006 Only: Pump dual
horsepower valve solenoid 26 is also energised to set
the pump output flow characteristic for loader
operation.

Excavator Selected: = Fig 10. ([1L-184).

With the excavator/loader selector switch 8 set to the
excavator position and the joysticks activated, the
changeover relays 23 and 24 are de-energised.

The changeover valve solenoids 25 are de-energised
and direct the pilot pressure from the RH joystick to
operate the excavator valve block lift, lower, crowd
and dump services. The changeover valve solenoids
27 are de-energised and direct the pilot pressure from
the extend and retract proportional solenoid valves to
operate the excavator valve block auxiliary service.

Machines upto September 2006 Only: Pump dual
horsepower valve solenoid 26 is also de-energised to
set the pump output flow characteristic for excavator
operation.

Component Key:

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27

(1) No longer fitted on machines from serial no.
975289.

Excavator/Loader Selector Switch
Joysticks Enable Pushbutton (RH Joystick)
Joystick “Active' LED (LH Joystick)
Joystick “Active' LED (RH Joystick)
Joysticks Enable Latching Relay
Joysticks Enable Relay

Servo Pilot Valve Relay

Servo Pilot Valve Relay

Servo Pilot Valve Solenoid (LH Joystick)
Servo Pilot Valve Solenoid (RH Joystick)
Joysticks “Active' Warning Buzzer

Seat Forward Relay

Seat Rear Relay

Seat Forward Sensor Switch (Vane Type)
Seat Rear Sensor Switch (Vane Type)
Excavator/Loader Changeover Relay
Excavator/Loader Changeover Relay

Excavator/Loader C/O Valve Solenoids (Lift,
Lower, Crowd and Dump Services)

Pump Dual Horsepower Valve Solenoid

Excavator/Loader C/O Valve Solenoids
(Auxiliary Extend and Retract Services)

To PWM Controller (ECU)
From ECU Power Relay
To ECU Power Relay
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Excavator/Loader Auxiliary Service
Controls

The diagrams in this section are intended to show how the
electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate, are
shown as an aid to identification while fault finding. The
wires coloured red show the electrical live feeds. The wires
coloured green show the electrical returns to earth.

Before fault finding make sure that you understand how the
electrical circuits work. Most potential faults can be traced
using a multimeter to carry out continuity checks on wires,
switches and solenoids.

Auxiliary Ram Extend: @ Fig 11. ([2L-186).

When the excavator/loader selector switch 8 is operated a
live feed D energises the ECU cutout relay 45. When
energised, this relay completes the return circuit from the
PWM controller (ECU) 29 as shown.

Pressing the joysticks enable pushbutton 9 energises the
joysticks enable relay 12. The relay ‘latches' and
completes the return circuit for the ECU power relay 29A
which also energises. The power relay connects a live feed
to the PWM controller (ECU) 29, which is then able to
function.

The auxiliary service thumbwheel switch 30 is fed from a
separate 5 volt regulated supply 28. When the thumbwheel
is moved by the operator, the ECU converts the
thumbwheel voltage (input) into a corresponding valve
current signal (PWM output) to the extend proportional
solenoid valve coil 31.

The ECU controls the valve current signal by varying the
duty cycle of the PWM output. Diodes connected at the
solenoid coils condition the circuit so that the duty cycle/
valve current relationship functions correctly.

Connected in series with the solenoid coil return circuit is a
2.2 ohm, 150 Watt current sense resistor 33. The resistor
enables the ECU to measure the amount of current flowing
through the solenoid coil.

Auxiliary Ram Retract:

The ram retract circuit works in the same way as the
extend circuit, except:

Electrical Operation and Schematics

When the thumbwheel 30 is moved in the opposite
direction by the operator, the ECU converts the
thumbwheel voltage (input) into a corresponding valve
current signal (PWM output) to the retract proportional
solenoid valve coil 32.

Note that the auxiliary service controls are common for
both the excavator and the loader auxiliary service rams.
Which auxiliary ram operates, (either excavator or loader)
is determined by the excavator/loader selector switch, and
whether the changeover valve solenoids 27 are energised,
= Excavator/Loader Changeover Circuit ([} L-182).

Component Key:

8 Excavator/Loader Selector Switch

9 Joysticks Enable Pushbutton (RH Joystick)
12 Joysticks Enable Latching Relay

13 Joysticks Enable Relay

27  Excavator/Loader C/O Valve Solenoids (Auxiliary
Extend and Retract Services)

28 5V Voltage Regulator

29  PWM Controller (ECU)

29A ECU Power Relay

30  Aukxiliary Service Thumbwheel (RH Joystick)

31  Extend' Proportional Solenoid (Servo Pilot Valve)
32  “Retract' Proportional Solenoid (Servo Pilot Valve)
33  150W Resistor

45  ECU Cutout Relay

B From Joystick “Active' LED (RH Joystick)

D From Excavator/Loader Selector Switch
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Fault Finding
Fault Finding
The purpose of this section is to help you trace a particular Fault Findi ng Tables
fault. The tables identify possible causes and give a
suggested action with specific tests where applicable. —
Fault Descriptions:
To help identify the hydraulic and electrical components 1  No servo controls, the joysticks do | = Table 2.
mentioned in the fault finding tables, refer to the hydraulic not function. ([ L-188).
ﬁ?d ele;:_trlcal schematic diagrams (near the beginning of 2 ALL services slow to operate. = Table 3.
is section). ((1L-189).
1 Before you begin fault finding, read the safety 3 ALL services lack power, the > Table 4.
information at the beginning of this manual. machine is unable to lift. [1L-190).
4 One service operates correctly, but | = Table 5.
2 Make any relevant electrical checks before moving on slows down when a second service | ([} L-191).
to the hydraulics. is selected.
3 Make simple checks before say, stripping a major 5 One stervice fails or is slow to :DD-[E‘?#
hydraulic component. operate. (QL-192).
6  Clam shovel or extending dipper = Table 7.
4 Make sure that the hydraulic fluid is at the correct service does not operate. (QL-193).

working temperature (50 °C, 122 °F).

Electronic Fault Codes

5 If hydraulic contamination is found be sure to remove

ALL debris, and if possible identify its origin. It may be The thumbwheel PWM controllers (ECU’s) will generate a
part of a component from elsewhere in the hydraulic blink code for some fault conditions. = Thumbwheel
circuit. Diagnostic ‘Blink' Codes ([ L-194).

6 What ever the fault, check the condition of the
hydraulic fluid. Drain and replace if necessary.

7 Renew any seals such as "O' rings when re-
assembling hydraulic components.
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Table 2.

Fault Finding

Fault

Possible Cause

Action

not function.

No servo controls, the joysticks do

1 Fault in electrical interlock circuit
wiring, or operation of electrical
interlock switches.

a Seat sensor switch defective.

b Enable pushbutton defective.

¢ Solenoid(s) at the servo pressure
supply valve not energised.

d Solenoid coil faulty.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact. For details of the
electrical circuit and connections

= Joysticks Enable

Circuit (A L-177).

Check the seat is locked in the correct
position and that the seat sensor switch
is operating.

Check the function of the joystick
enable pushbutton.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact.

Check the solenoid for open or short
circuits. Measure the solenoid coil
resistance.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([AL-195).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Renew the filter element.

= Fault Finding Tables ([1L-187).
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Table 3.

Fault Finding

Fault

Possible Cause

Action

ALL services slow to operate.
(Indicates lack of flow in the hydraulic
circuit)

(Particularly noticeable when
operating the excavator).

1 Insufficient hydraulic fluid.

2 Servo pilot pressure too low.

a Due to faulty servo regulating valve.

b Servo pilot filter blocked due to
contamination.

3 Flushing valve piston within the loader
valve inlet section sticking open due to
contamination.

4 Insufficient output flow from variflow
pump because the pump is not receiving
the correct load sense pressure.

a Due to load sense relief valve out of
adjustment or defective.

b Due to internal leakage fault in the
load sense circuit.

5 Insufficient output flow from variflow
pump.

a Pump dual horsepower valve
solenoid is energised (Output flow
characteristic set for loader operation). ®

b Failure of the pump, or internal tilting
swashplate  mechanism due to
contamination.

Check for leaks and top up as required.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([ L-195).

Renew the servo pressure supply
valve. Refer to Servo Pressure Supply
Valve - Removal and Replacement.

Renew the filter element.

Dismantle and inspect the flushing
valve piston. Refer to Loader Valve
(Sectional Type) - Dismantle and
Assemble.

Check and adjust as required.
= Checking the Main System
Pressures ([1L-196).

Measure the load sense pressure.
= Checking for Internal Leakage
Fault in Load Sense Line ([} L-201).

Check the function of the changeover
valve electrical circuit. For details of the
electrical circuit and connections

= Excavator/Loader Changeover
Circuit ([ L-182).

Renew the pump and flush the
hydraulic system to remove all
contamination.

(1) The dual horsepower solenoid valve is no longer fitted on machines from serial no. 975289.

= Fault Finding Tables ([1L-187).
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Table 4.

Fault Finding

Fault

Possible Cause

Action

ALL services lack power, the
machine is unable to lift. (Indicates
lack of pressure in the hydraulic circuit)

1 Insufficient hydraulic fluid.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

3 Load sense relief valve out of
adjustment or defective.

4 Internal leakage fault in the load
sense circuit.

Check for leaks and top up as required.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([1L-195).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Renew the filter element.

Check and adjust as required.
= Checking the Main System
Pressures ([N L-196).

Measure the load sense pressure.
= Checking for Internal Leakage
Faultin Load Sense Line ([1L-201).

= Fault Finding Tables ([1L-187).
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Table 5.

Fault Finding

Fault

Possible Cause

Action

One service operates correctly, but
slows down when a second service
is selected.

1 Insufficient output flow from variflow
pump because the pump is not
receiving the correct load sense
pressure.

a Due to internal leakage fault in the
load sense circuit.

2 Flushing valve piston within the
loader valve inlet section sticking open
due to contamination.

Measure the load sense pressure.
= Checking for Internal Leakage
Faultin Load Sense Line ([} L-201).

Dismantle and inspect the flushing
valve piston. Refer to Loader Valve
(Sectional Type) - Dismantle and
Assemble.

= Fault Finding Tables ([1L-187).

L-191

9803/3290-15

L-191



Section L - Servo Controls
Advanced EasyControl SYSTEM

Table 6.

Fault Finding

Fault

Possible Cause

Action

One service fails or is slow to
operate.

1 Associated hoses damaged, trapped
or kinked.

2 Associated ram leaking.

3 Auxiliary relief valve (ARV) out of
adjustment or defective.

4 Pressure compensator piston
sticking due to contamination.

5 Service spool or associated load hold
check valves damaged or sticking due
to contamination.

Check hoses and replace as required.

Carry out ram leakage checks, renew
seals as required.

Renew the associated auxiliary relief
valve.

Test pressure compensator operation.
= Pressure Compensator Network -
Testing ([ML-202).

Dismantle and inspect the associated
pressure compensator piston. Refer to
Excavator Valve (Sectional Type) or
Loader Valve (Sectional Type) -
Dismantle and Assemble.

Dismantle and inspect the service spool
and load hold check valves. Refer to
Excavator Valve (Sectional Type) or
Loader Valve (Sectional Type) -
Dismantle and Assemble.

= Fault Finding Tables ([ L-187).
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Table 7.

Fault Finding

Fault

Possible Cause

Action

Clam shovel or extending dipper
service does not operate.

Note: For certain fault conditions, the
PWM Controller (ECU) will generate a
blink code, = Thumbwheel

Diagnostic "Blink' Codes ([ L-194).

1 Fault in electrical circuit wiring, or
operation of PWM Controller (ECU).

a Thumbwheel switch defective.

b Solenoid at the servo pressure
supply valve not energising.

¢ Solenoid coil faulty.

d Faulty auxiliary
solenoid valve.

changeover

e Faulty PWM Controller (ECU).

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

¢ Due to proportional solenoid valve
cartridge damaged or sticking due to
contamination.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact. For details of the
electrical circuit and connections

= Excavator/Loader Auxiliary
Service Controls ([ L-185).

Check the function of the thumbwheel
switch. See Servo Pressure Supply
Valve - Descriptions.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact.

Check the applicable solenoid coil for
open or short circuits. Measure the
solenoid coil resistance. Renew the
solenoid coil.

Check the function of the changeover
valve electrical circuit. For details of the
electrical circuit and connections

= Excavator/Loader Changeover
Circuit ([ L-182).

Renew the PWM Controller (ECU). ®

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([2L-195).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Renew the filter element.

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

(1) The ECU is a non-serviceable part. The ECU is NOT programmable.

= Fault Finding Tables ([1L-187).
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Fault Finding
Thumbwheel Diagnostic Blink' Codes
If an electrical fault condition is detected while operating an
auxiliary service, the green LED A on the RH joystick will
illuminate to display a blink code. The blink code sequence
consists of the LED being switched ON for 1.5 seconds
followed by a number of flashes (the code) of 0.5 second
ON, 0.5 second OFF, and is completed by the LED being
switched OFF for 1.5 seconds. The sequence is repeated
until the fault is cleared.
Fig 12.
Blink Code: Fault:
1 Flash Auxiliary ram "Extend' valve solenoid
colil, or its associated wiring faulty
(open or short circuit).
2 Flashes Auxiliary ram “Retract' valve solenoid
colil, or its associated wiring faulty
(open or short circuit).
5 Flashes Thumbwheel signal voltage too high
(greater than 4.725 Volts).
6 Flashes Thumbwheel signal voltage too low
(less than 0.275 Volts).
For  details of the electrical circuit  and
connections= Excavator/Loader  Auxiliary  Service
Controls ([1L-185).
L-194 9803/3290-15 -194
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Service Procedures

Service Procedures

Checking the Servo Pressure

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Make sure that the hydraulic oil is at working temperature,
i.e. 50°C (122°F).

1  Working under the LH side of the machine, connect a
0 - 70 bar (0 - 1000 Ibf/in?) pressure gauge to the
servo pressure test point A (at the servo pressure
supply valve as shown).

2  With the engine running at 1500 rpm, check the
reading on the pressure gauge. The servo pressure
should be as stated below:

30 bar (30.6 kgf/cm?, 435 Ibf/in?)

Note: The servo pressure regulating valve B is factory set
and sealed with a plastic tamper proof cap.

Important: The extent of permissible servicing is the
renewal of the solenoid coils. Further dismantling of the
valve is not recommended. If the valve is suspected as
being faulty it must be renewed as a complete assembly.
Note also that the pilot circuit accumulator is a non
serviceable part and is sealed for life. It is not possible to
recharge the accumulator with nitrogen.
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Checking the Main System Pressures

Note: This procedure describes the correct method to
check the main system pressure, load sense pressure,
pump standby pressure and delta-P pressure. A multi-
channel digital pressure test set will be required to be able
to measure the pressures accurately (see Service Tools).

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Lower the loader arms to the ground, then put the
excavator into the travel position. Stop the engine.

2 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

3 At the loader end, disconnect the loader auxiliary
service hoses A and connect them together using an
adaptor to form a loop circuit as shown.

>

Fig 14.

Service Procedures

Working under the RH side of the machine, connect a
0 - 600 bar (0 - 8500 Ibf/in?) pressure transducer to
the main system pressure test point B (at the loader
valve block) and connect to "Channel 1' on the test
set.

Fig 15.

Connect another 0 - 600 bar (0 - 8500 Ibf/in?) pressure
transducer to the load sense pressure test point C (in
the LS pipe as shown) and connect to "Channel 2' on
the test set.

L-196 9803/3290-15
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6  Press button D to switch the test set ON, then press
button E to set the screen to display delta-P between
channels 1 and 2.
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Fig 17.

7  Start the engine. Make sure that the hydraulic oil is at
working temperature, i.e. 50°C (122°F).

8  Measure the standby pressure:

a With the seat locked in the rear facing position,
activate the joystick controls.

b Set the engine speed to 1500 rpm.

¢ Note the pressure difference between the two
pressure transducers on the test set. This is the
standby pressure.

9  Measure the main system pressure and load sense
pressure:

a Leave the seat in the rear facing position.

b Operate the joystick to fully crowd the excavator
bucket, hold the joystick in this position to raise
the main system pressure.

Note: The pressure rise should be instantaneous. If the
main system pressure rise is slow (laboured) to achieve
maximum pressure, this indicates that there maybe an

Service Procedures

internal leakage fault in the load sense circuit.
= Checking for Internal Leakage Fault in Load Sense

Line ([N L-201).

¢ Note the pressures on the test set. ‘Channel 1'is
the main system pressure and "Channel 2' is the
load sense pressure.

10 Measure the delta-P pressure:
a Turn the seat to the forward facing position.

b Make sure the joystick controls are active
(enabled), and the engine speed is at 1500 rpm.

¢ Assuming that the looped out service is the loader
auxiliary service (clam shovel), very gently and
slowly operate the clam service.

d Note the pressure difference between the two
pressure transducers on the test set. The
pressure will move from standby pressure to
delta-P pressure as the thumbwheel switch
moves.

Ignore the pressure at the end of travel.
11 Record the pressures in a table as shown below:

Table 8.
Standby Main Load
System | Sense

25 - 27 bar | 257 bar | 235 bar |20 bar

Delta-P

Required:

Recorded:

If required the pressures can be adjusted, but this must be
done in the correct sequence. = Pressure
Adjustment ([ L-198).
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Pressure Adjustment

If required the hydraulic system pressures can be
adjusted, but this must be done in the correct sequence as
described below:

1  Adjustthe standby pressure:

To adjust the standby pressure, add shims to the
flushing valve inside the loader valve block.

2 Adjust the delta-P pressure:

To adjust the delta-P pressure, loosen the locknut and
turn the adjuster screw X (at the variflow pump as
shown). Turn the adjuster screw clockwise to
increase pressure and counter-clockwise to decrease
the pressure.

Fig 18.

Important: The variflow pump fitted to Advanced
EasyControl machines is different from other variflow
pumps in the JCB range. UNDER NO CIRCUMSTANCES
must the other adjuster screw (to the rear of the pump) be
adjusted. This will change the characteristics of the
horsepower control of the pump. This cannot be reset on
the machine and will have to be returned to the
manufacturer.

After adjustment also check the load sense pressure
and main system pressure which may have changed
slightly after adjusting standby and delta-P.

Service Procedures

Adjust the load sense and main system pressure:

Adjusting the load sense pressure alters the main
system pressure.

To adjust the load sense pressure, remove the plastic
cap from the load sense relief valve Y (at the loader
valve block as shown). Loosen the locknut and turn
the adjuster screw. Turn the adjuster screw clockwise
to increase pressure and counter-clockwise to
decrease the pressure.
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Hydraulic Services Cycle Times

A practical method to determine the hydraulic pump
performance is to measure the cycle times for the main
hydraulic services. The table below gives the typical cycle
times expected for each service. These values can be
used as a guide to establish if the pump performance is

satisfactory.

Table 9. Cycle Times (Oil Temperature 50 °C)

Service: Expected Time
(Seconds):
Loader
Arms Up 3.84
Arms Down 3.77
Shovel Dump 1.82
Shovel Crowd 1.78
Clam Open 1.62
Clam Close 1.35
Excavator
Slew Left 5.02
Slew Right 4.95
Boom Up 2630
Boom Down 4.24
Dipper Dump 2.63
Dipper Crowd 424 ®
Bucket Dump 1.95
Bucket Crowd 2.20
Extending Dipper Extend 2.86
Extending Dipper Retract 3.09

(1) Includes ram end-damping.

Service Procedures
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Hammer Auxiliary Service (Option)

Key:
The graph shows the typical pump flow expected for A Theoretical Values
the hammer auxiliary service for given engine speeds. B  Measured Values (actual)
220
200
180
A B
A A
160 4 Y
T 140 /
2‘ /
2 120
E /
o
e 100
£
jc:s 80
~
-
»
60 L
v » -
40 .
-
-
-
20 =
’
»
»
O * L L L L
0 500 1000 1500 2000

Engine Speed (RPM)
Fig 20. Graph of Pump Flow at 100 bar Operating Pressure (Oil Temperature 50 °C)

2500

S2INpPadoid 92IAISS

INLSAS [041U0DASET PaduUBApY
S|0J1U0)D OAISS - 71 UOI1d8S



Section L - Servo Controls
Advanced EasyControl SYSTEM

Checking for Internal Leakage Fault in
Load Sense Line

1  Check the hydraulic system pressures. = Checking
the Main System Pressures ([ L-196).

Note: If the main system pressure rise is slow (laboured)
to achieve maximum pressure, this indicates that there
may be an internal leakage fault in the load sense circuit.

If an internal leakage fault is suspected in the load sense
circuit, carry out the procedure described in the following
steps to identify which valve assembly is at fault.

A WARNING

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose service
line has been vented before connecting or removing
hoses. Make sure the engine cannot be started while
the hoses are open.

INT-3-1-11_2

2  Before attempting to disconnect any hoses, vent the
hydraulic services and pilot circuit accumulator
hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

3 Isolate the excavator valve from the load sense
circuit:

a Disconnect the hose at the tee adaptor port K.
Blank off the open port in the tee adaptor and the
open end of the hose using suitable high pressure
blanking plugs and caps.

Service Procedures

Fig 21.

b Repeat step 1 and note if there is any

improvement in the main system pressure on the
test set.

If the pressure rise is instantaneous to achieve
maximum pressure, the fault must be within the
excavator valve assembly. Dismantle and inspect
the excavator valve block, see Excavator Valve
(Sectional Type) - Dismantle and Assemble.

If the pressure rise is still slow (laboured) to
achieve maximum pressure, the fault must be
within the loader valve assembly. Dismantle and
inspect the loader valve block, see Loader Valve
(Sectional Type) - Dismantle and Assemble.
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Pressure Compensator Network -
Testing

The pressure compensator valve network can be easily
checked as follows:

1  Start the engine and operate the hydraulic system
until the oil is at working temperature.

2  With the engine at 1500 revs/min operate each
service in turn starting with the service furthest from
the pump inlet section.

If one control valve section function either fails to work
or is slow to work in either one or both directions, the
pressure compensator valve in that section may be at
fault.

When a pressure compensator valve is suspected of
malfunctioning, do the following check:

3 Stall any control valve that is nearer the pump inlet
section than the suspected control valve section. This
should stall the entire system. While at stall operate
the malfunctioning valve section, if the section
operates correctly the pressure compensator valve in
question is at fault.

If the section still malfunctions the pressure
compensator valve is NOT at fault.

Note: The pressure compensator valves may be removed
for inspection, refer to Loader Valve (Sectional Type) or
Excavator Valve (Sectional Type) - Dismantle and
Assemble. Clean and refit, or fit a new pressure

compensator valve as required.

Service Procedures
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"Quick-Connect' Pilot Hoses

Some pilot hoses have quick-connect couplings. This type
of coupling requires a special tool to release it.

[

—

Fig 22.

Disconnecting

1 Push on the pilot hose A in the direction shown, and
insert the correct tool B. See Service Tools.

2 Push on the hose, and at the same time use the tool
as a lever to release the coupling.

Connecting

1  Make sure that the hose coupling is clean and the O-
rings are not damaged. Apply some clean hydraulic
fluid to the O-rings.

2 Align the coupling directly to the hydraulic port. Push
the coupling into the port as far as it will go. The
coupling will click when it is fully engaged.

3 Pull on the hose to verify that the coupling is fully
engaged. If the connection is not good the coupling
will release very easily.

Service Procedures

A
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Related Topics

The table lists other topics in the section that contain
information related to this topic. Refer to the applicable
topics to complete your procedures. Where applicable the
text contains cross-references to help you find the correct
information.

Topic Titles:
= Joystick and Stabiliser Controls ([} L-232)
= Loader Lever Controls ([1L-239)

= Servo Pressure Supply Valve ([N L-241)

= Hydraulic Pump (Gearpumps) ([ L-266)

= Loader Valve (Monoblock Type) ([ L-305)

= Excavator Valve (Monoblock Type) ([1L-329)

= Auxiliary Valve Block (Monoblock Type) ([ L-339)
= Cab Seat ([1L-342)
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System Overview

System Overview

Note: This hydraulic system differs in many important
aspects to the normal hydraulic system. Before attempting
to service or fault find the system ensure that you read and
understand all the descriptions in this section. The
following descriptions make some comparisons to the
normal hydraulic system. ‘Normal system' refers to
standard non-servo machines described in Section E,
Hydraulics.

The combined effect of the features described below
ensure a precise and predictable response of the hydraulic
services to operator input, and at the same time,
maximises machine operating efficiency.

Excavator Servo Controls

= Fig 1. ([AL-207). The EasyControl system facilitates
operation of the backhoe (excavator) via joystick
controllers A and B mounted in the arms of the seat, and
operation of the stabilisers via levers C mounted in the side
console.

The joysticks and stabiliser controls each directly operate
proportional pilot control valve capsules D. These valves in
turn operate the excavator valve E service spools via
hydraulic pilot pressure. The pilot control valve capsules
direct servo pilot oil at a pressure proportional to the
amount the operator moves the applicable joystick. The
interconnecting servo pilot hoses to and from the
excavator joystick controllers are routed through the
central seat support pillar and then through the cab floor.
There are no mechanical linkages between the control
levers and the excavator service spools as used in the
normal system.

Servo Pilot Oil Supply: A servo pressure supply valve F
provides a constant supply of oil at servo pressure to the
joystick controllers and stabiliser controls. Note that if the
operator's seat is not in the correct operating position, or
the excavator/loader selector switch G is set to OFF, the
servo pressure supply valve isolates the servo pilot oil
supply and the joystick controllers are disabled.
= Joystick Enable and Seat Interlock
Switches ([ L-206).

Unloader and Hydraulic Speed Control
(HSC) Function

Unloader Valve: The loader valve block H incorporates an
unloader valve J which protects the engine from being
overloaded if a service is being worked particularly hard
E.g. when using the excavator to tear out.

The unloader valve automatically dumps the output flow
from the secondary hydraulic pump K (pump P2) back to
tank when the main system pressure rises to around 227
bar, allowing the engine power to be applied fully to the
main pump section (pump P1). This is the same as the
normal system (Unloader operation) described in
Section E, Hydraulics.

Unloader Valve Solenoid: The solenoid allows the
operator to activate the unloader valve electrically by
pressing the Hydraulic Speed Control (HSC) switch L in
the side console or the pushbutton in the loader lever.
Dumping the pump P2 output flow back to tank in this way
reduces the load on the engine, and ensures that more of
the engine power is available to the machine transmission.
In addition, the oil flow to the hydraulic services is also
reduced, which makes the services operate slower for
more precise work. This is the same as the normal
system (HSC operation) described in Section E,
Hydraulics.

Auxiliary Service Thumbwheel Controls

The RH joystick incorporates a thumbwheel switch M to
operate the excavator auxiliary service (extending dipper).
The loader lever knob also incorporates a thumbwheel
switch N to operate the loader auxiliary service (clam
shovel).

The thumbwheels control two electro-hydraulic
proportional solenoid valves housed in the servo pressure
supply valve block F.

Central to the control of the proportional solenoids is the
auxiliary service PWM controller electronic control unit
(ECU) P mounted in the floor plate above the loader valve.
The ECU receives analogue electrical inputs from the
thumbwheel switches M and N, and supplies a modulated
output signal (PWM) to the relevant proportional solenoid
valve.
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The proportional solenoid valves work as separate
pressure reducing valves, and direct servo pilot oil to move
the auxiliary service spool at a pressure proportional to the
amount the operator moves the thumbwheel switch. For a
detailed description of proportional solenoid valve
operation, see Servo Pressure Supply Valve -
Descriptions.

Auxiliary Service Control Changeover: A solenoid
operated changeover valve Q allows control of either the
loader auxiliary service R or the excavator auxiliary service
S, depending on which way the operator’s seat is facing.

When the excavator/loader selector switch G is in the
excavator position, the solenoids are de-energised. The
pilot pressure from the servo pressure supply valve block
is directed by the changeover valve Q to operate the
excavator auxiliary service S.

When the selector switch is in the loader position, the
solenoids are energised. The pilot pressure from the servo
pressure supply valve block is directed by the changeover
valve Q to operate the loader auxiliary service R. For more
details of the electrical circuit and connections
= Electrical Operation and Schematics ([ L-213).

Joystick Enable and Seat Interlock
Switches

To make the joystick controls active, the solenoid operated
isolation valves (one for each joystick) housed in the servo
pressure supply valve block F must be energised. The
solenoids are energised via relays, by the excavator/
loader selector switch G on the RH seat pod.

Typically, to energise both isolation valve solenoids, the
seat must first be locked in the rear facing position, thereby
activating the “seat rear' sensor switch T on the base of the
seat. The operator must then press the selector switch G
to the excavator position, and press and release the
joysticks enable pushbutton on the RH joystick. The green
LED's U and V on both joysticks will then illuminate to
indicate that the joysticks are active.

Note: The RH LED U is also used by the auxiliary service
PWM controller (ECU) to display a series of diagnostic
‘blink’ codes. = Thumbwheel Diagnostic "Blink'

Codes ([} L-228).

To disable the joysticks the operator must either press the
selector switch G to the OFF position, or unlock and move
the seat from the rear facing position. This will cause the

System Overview

the isolation valve solenoids to de-energise, and the servo
pilot oil supply to the joysticks will be isolated.

Note that the excavator joysticks can be enabled by the
operator when the seat is locked in the forward facing
position if required. This activates the “seat forward' sensor
switch W on the base of the seat. The operator must then
press and hold the pushbutton on the RH joystick. The
warning buzzer will sound to alert the operator that the
joysticks are active. When the operator releases the
pushbutton, the joysticks become disabled and the
warning buzzer will cease. For more details of the electrical
circuit and connections = Electrical Operation and
Schematics ([ L-213).

The LH joystick houses a pushbutton to operate the rear
horn. On some machine variants the joysticks may have
additional mode pushbuttons, for example to operate a
hydraulic quickhitch, or an auxiliary changeover valve,
typically to select between jaw bucket and extending
dipper operation.

Excavator Bucket Thumb Ram - if fitted

On some machines, the LH joystick incorporates a
thumbwheel switch X to operate a bucket thumb.

The thumbwheel controls two electro-hydraulic
proportional solenoid valves housed in a separate thumb
control valve Y.

Central to the control of the proportional solenoids is the
thumb PWM controller electronic control unit (ECU) Z
mounted in the floor plate above the loader valve. The
ECU receives analogue electrical inputs from the
thumbwheel switch X, and supplies a modulated output
signal (PWM) to the relevant proportional solenoid valve.

The proportional solenoid valves work as separate
pressure reducing valves, and direct servo pilot oil to move
the bucket thumb ram at a pressure proportional to the
amount the operator moves the thumbwheel switch.

Note: The LH LED V is used by the thumb PWM controller
(ECU) to display a series of diagnostic ‘blink’ codes.
= Thumbwheel Diagnostic "Blink' Codes ([ L-228).
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Note: To make the description as clear as possible
the diagram shows only part of the complete hydraulic
system. For the complete hydraulic schematics, see
Schematic Circuits.

No Services Operated: = Fig 2. ([ L-209).

Note that the service spools are open-centre. Oil from
primary pump P1 and secondary pump P2 flows to the
inlet section of the loader valve 3. With all the
hydraulic services in neutral, the combined oil flow
from both pumps passes across the open-centre
service spools 3a and through the high pressure
carry-over (HPCO) port to the inlet port of the
excavator valve 6. The combined oil flow passes
across the open-centre service spools 6a and through
the HPCO port back to tank.

The main system pressure will be equal to the neutral
circuit pressure.

Note that oil from secondary pump P2 supplies the
steer circuit via steer priority valve 2 in the normal way.

Oil from pump P2 also flows through a constant
pressure valve 3b to the servo pressure supply valve
8 (via a filter 5). The constant pressure valve 3b
ensures that when the engine is at idle (i.e. pump rpm
is low), the oil supply to the servo pressure supply
valve (derived from neutral circuit pressure) is at
sufficient pressure. The servo pressure regulating
valve 8a regulates the incoming supply pressure to
around 35 bar for operation of the joystick controllers
4 and stabiliser controls.

Service Operation: = Fig 3. ([1L-210).

When a service is operated, boom lift for example,
movement of the applicable joystick controller 4
supplies pilot oil to actuate the service spool 6a. The

Hydraulic Operation and Schematics

controller supplies pilot oil at a pressure proportional
to the joystick movement, thus controlling how far the
service spool is displaced. Main system pressure
continues to rise until load hold check valve 6b opens
and the boom lift ram 7 operates.

The main system pressure will now be equal to the
working pressure (load from the boom lift ram).

Oil from the other side of the ram 7 flows across the
service spool and back to tank in the normal way.

Unloader Operation: = Fig 4. ([} L-211).

If high pressure is generated in the main hydraulic
system, due to a high load acting on the service ram,
the unloader spool 3c operates automatically to dump
the oil from pump P2 back to tank. This allows all the
engine power to be applied fully to the primary pump
P1.

When the pressure reaches around 227 bar, the pilot
valve 3d opens. This allows oil to vent from behind the
unloader spool 3c, causing the spool to move off its
seat. The action of the spool connects the flow from
pump P2 back to tank. Check valve 3e closes to
prevent oil from pump P1 also being dumped.

Note: The unloader valve solenoid 3f allows the
operator to activate the unloader valve electrically by
pressing the Hydraulic Speed Control (HSC) switch in
the cab.

Main System Pressure Relief: = Fig 5. ([1L-212).

The maximum main system pressure is set by the
main relief valve (MRV).

When a service ram reaches the end of its stroke, or
the service meets resistance and generates pressure

around 250 bar in the main system, the main relief
valve 3g opens and oil is dumped back to tank,
preventing further pressure rise.

Note: The pressure values given are examples for the
purpose of explanation only. Actual values may be
different depending on the machine variant. All
pressure relief valves are factory set. No adjustment
is normally required. = Checking the Main System
Pressure ([ L-230).

Table 1. Colour Key to Oil Flow and Pressure

. Full Pressure

Servo
. Neutral
. Exhaust
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€T

Joysticks Enable Circuit

The diagrams in this section are intended to show how
the electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate,
are shown as an aid to identification while fault finding.
The wires coloured red show the electrical live feeds.
The wires coloured green show the electrical returns
to earth.

Before fault finding make sure that you understand
how the electrical circuits work. Most potential faults
can be traced using a multimeter to carry out
continuity checks on wires, switches and solenoids.

Selected:

Seat Facing Rear and Excavator

2 Fig 6. () L-214).

When the seat is facing rear, the sensor switch 22
closes and energises auxiliary PWM changeover
relay 15 and seat rear relay 20. The auxiliary PWM
relay contacts connect the output from the extending
dipper thumbwheel switch on the RH joystick to the
auxiliary PWM controller ECU (not shown).

With the excavator/loader selector switch 8 set to the
excavator position, pressing the enable pushbutton 9
energises the enable relay 12. This completes the
return circuit for the servo pilot valve relay 14, which
also energises. The servo pilot valve solenoids 16 and
17 then energise, which allows servo pilot pressure to
be directed to the joystick controllers. Both the joystick
controllers then become active.

The enable relay 12 latches when the enable
pushbutton 9 is released. The joystick controllers
remain active until either the excavator/loader selector
switch 8 is moved to the OFF position, or the seat is

Electrical Operation and Schematics

moved from the rear facing position, which causes the
enable relay 12 to de-energise (and unlatch).

Excavator/Loader Selector Switch OFF (Joysticks
Cut-out): 2 Fig 7. ([A L-215).

Moving the excavator/loader selector switch 8 to the
OFF position de-energises the enable relay 12. The
relay unlatches and breaks the return circuit for the
servo pilot valve relay 14, which also de-energises.
The servo pilot valve solenoids 16 and 17 then de-
energise isolating the servo pilot pressure to the
joystick controllers. Both the joystick controllers then
become disabled.

Seat Facing Forward and Excavator Selected:
= Fig 8. ([N L-216).

With the seat facing forward and the excavator/loader
selector switch 8 set to the excavator position, the
servo pilot valve solenoids 16 and 17 are energised
only while the enable pushbutton 9 is “held' pressed.
The enable relay 13 is energised and the joysticks
“active' warning buzzer 18 will sound to alert the
operator that the joysticks are active.

Component Key:

8 Excavator/Loader Selector Switch
9 Enable Pushbutton (RH Joystick)
10 Joystick “Active' LED (LH Joystick)
11 Joystick “Active' LED (RH Joystick)
12 Enable Latching Relay

13 Enable Relay

14 Servo Pilot Valve Relay

15 Auxiliary PWM Changeover Relay

n

Servo Pilot Valve Solenoid (LH Joystick)
Servo Pilot Valve Solenoid (RH Joystick)
Joysticks “Active' Warning Buzzer

Seat Forward Relay

Seat Rear Relay

Seat Forward Sensor Switch (Vane Type)
Seat Rear Sensor Switch (Vane Type)

To Auxiliary PWM Controller (ECU)

From ECU Power Relay

To ECU Power Relay

From Extending Dipper Thumbwheel Switch
(RH Joystick)

From Clam Shovel Thumbwheel Switch
(Loader Lever)

To Auxiliary PWM Controller (ECU)
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LTC1

Hydraulic Speed Control (HSC)

The hydraulic speed control (HSC) electrical circuit
operates in the same way as standard non-servo
machines described in Section E. See Section E,
Hydraulics - Electrical Connections.

Solewayods pue uonesado [eou199|g

wn
o))
o
—
o
S
m
m
(\é)l
o
© =
S <
S
(_/<)o
3 =
m o
= wm



8TZ-1

GT-06C€/€086
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Excavator/Loader Auxiliary
Changeover Circuit

The diagrams in this section are intended to show how
the electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate,
are shown as an aid to identification while fault finding.
The wires coloured red show the electrical live feeds.
The wires coloured green show the electrical returns
to earth.

Before fault finding make sure that you understand
how the electrical circuits work. Most potential faults
can be traced using a multimeter to carry out
continuity checks on wires, switches and solenoids.

Loader Selected: = Fig 9. ([1L-219).

When the excavator/loader selector switch 8 is set to
the loader position and the enable relay 12 is
energised and ‘latched', this completes the return
circuit for the changeover relays 23 and 24, which also
energise.

The changeover valve solenoids 27 then energise to
direct the pilot pressure from the extend and retract
proportional solenoid valves to operate the loader
valve block auxiliary service (clam shovel ram).

When the seat is facing forward, the auxiliary PWM
changeover relay 15 is de-energised. The relay
contacts connect the output F (from the clam shovel
thumbwheel) to the auxiliary PWM controller (ECU).

Excavator Selected: = Fig 10. ([ L-220).

With the excavator/loader selector switch 8 set to the
excavator position and the joysticks activated, the
changeover relays 23 and 24 are de-energised.

The changeover valve solenoids 27 are de-energised
and direct the pilot pressure from the extend and
retract proportional solenoid valves to operate the
excavator auxiliary service (extending dipper ram).

When the seat is facing rear, a live feed from the seat
rear sensor switch 22 energises the auxiliary PWM
changeover relay 15. The relay contacts connect the
output E (from the extending dipper thumbwheel) to
the auxiliary PWM controller (ECU).

Component Key:

8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

m o O @

T

Excavator/Loader Selector Switch
Enable Pushbutton (RH Joystick)
Joystick “Active' LED (LH Joystick)
Joystick “Active' LED (RH Joystick)
Enable Latching Relay

Enable Relay

Servo Pilot Valve Relay

Auxiliary PWM Changeover Relay
Servo Pilot Valve Solenoid (LH Joystick)
Servo Pilot Valve Solenoid (RH Joystick)
Joysticks “Active' Warning Buzzer

Seat Forward Relay

Seat Rear Relay

Seat Forward Sensor Switch (Vane Type)
Seat Rear Sensor Switch (Vane Type)

Excavator/Loader Changeover Relay - not
used

Excavator/Loader Changeover Relay

Excavator/Loader C/O Valve Solenoids
(Auxiliary Service)

To Auxiliary PWM Controller (ECU)
From ECU Power Relay
To ECU Power Relay

From Extending Dipper Thumbwheel Switch
(RH Joystick)

From Clam Shovel Thumbwheel Switch
(Loader Lever)

To Auxiliary PWM Controller (ECU)
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Excavator/Loader Auxiliary Service
Controls

The diagrams in this section are intended to show how the
electrical circuits work when different functions are
operated.

The wire numbers and colours, where appropriate, are
shown as an aid to identification while fault finding. The
wires coloured red show the electrical live feeds. The wires
coloured green show the electrical returns to earth.

Before fault finding make sure that you understand how the
electrical circuits work. Most potential faults can be traced
using a multimeter to carry out continuity checks on wires,
switches and solenoids.

Extending Dipper Ram - Extend: =@ Fig 11. ([1L-222).

When the excavator/loader selector switch 8 is operated a
live feed D energises the ECU cutout relay 45. When
energised, this relay completes the return circuit from the
auxiliary PWM controller (ECU) 29 as shown.

Pressing the enable pushbutton 9 energises the enable
relay 12. The relay “latches' and completes the return
circuit for the ECU power relay 29A which also energises.
The power relay connects a live feed to the auxiliary PWM
controller (ECU) 29, which is then able to function.

When the seat is facing rear, a live feed H (from the seat
rear sensor switch) energises the auxiliary PWM
changeover relay 15. The relay contacts connect the
output from the extending dipper thumbwheel 34 to the
ECU.

The extending dipper thumbwheel switch 34 is fed from a
separate 5 volt regulated supply 28. When the thumbwheel
is moved by the operator, the ECU converts the
thumbwheel voltage (input) into a corresponding valve
current signal (PWM output) to the extend proportional
solenoid valve coil 31.

The ECU controls the valve current signal by varying the
duty cycle of the PWM output. Diodes connected at the
solenoid coils condition the circuit so that the duty cycle/
valve current relationship functions correctly.

Connected in series with the solenoid coil return circuit is a
2.2 ohm, 150 Watt current sense resistor 33. The resistor
enables the ECU to measure the amount of current flowing
through the solenoid coil.

Electrical Operation and Schematics

Extending Dipper Ram - Retract:

The ram retract circuit works in the same way as the
extend circuit, except:

When the thumbwheel 34 is moved in the opposite
direction by the operator, the ECU converts the
thumbwheel voltage (input) into a corresponding valve
current signal (PWM output) to the retract proportional
solenoid valve coil 32.

Note that the same PWM controller ECU and proportional
solenoid valves are used for both the excavator and the
loader auxiliary service. Which auxiliary service operates,
(either extending dipper or clam shovel) is dependant on
whether the changeover valve solenoids 27 are energised,

= Excavator/Loader Auxiliary Changeover
Circuit ([ L-218).

Component Key:

8 Excavator/Loader Selector Switch

9 Enable Pushbutton (RH Joystick)
12  Enable Latching Relay

13  Enable Relay

15  Auxiliary PWM Changeover Relay

27  Excavator/Loader C/O Valve Solenoids (Auxiliary
Service)

28 5V Voltage Regulator

29  Auxiliary PWM Controller (ECU)

29A ECU Power Relay

30 Clam Shovel Thumbwheel Switch (Loader Lever)
31  “Extend' Proportional Solenoid (Servo Pilot Valve)
32  ‘Retract' Proportional Solenoid (Servo Pilot Valve)
33  150W Resistor

34  Extending Dipper Thumbwheel Switch (RH
Joystick)

45  ECU Cutout Relay

B From Joystick “Active' LED (RH Joystick)

D From Excavator/Loader Selector Switch

H From Seat Rear Sensor Switch (Vane Type)

L-221
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Fault Finding
Fault Finding
The purpose of this section is to help you trace a particular Fault Findi ng Tables
fault. The tables identify possible causes and give a
suggested action with specific tests where applicable. —
Fault Descriptions:
To help identify the hydraulic and electrical components 1  No servo controls, the joysticks do | = Table 2.
mentioned in the fault finding tables, refer to the hydraulic not function. (L-224).
ﬁ?d ele;:_trlcal schematic diagrams (near the beginning of 2 ALL services slow to operate > Table 3.
Is section). (Particularly noticeable when () L-225).
1 Before you begin fault finding, read the safety operatlnq the loader arms).
information at the beginning of this manual. 3 ALL services lack power, the > Table 4.
machine is unable to lift. (O L-226).
2 Make any relevant electrical checks before moving on 4 One service operates correctly, but | = Table 5.
to the hydraulics. slows down when a second service | ([ L-226).
_ o ) is selected.
3 Make ;lmple checks before say, stripping & major 5  One service fails or is slow to = Table 6.
hydraulic component. —_—
operate. (O L-226).
4  Make sure that the hydraulic fluid is at the correct 6  Clam shovel or extending dipper = Table 7.
working temperature (50 °C, 122 °F). service does not operate. () L-227).
5 If hydraulic contamination is found be sure to remove Electronic Fault Codes
ALL debris, and if possible identify its origin. It may be
part of a component from elsewhere in the hydraulic The thumbwheel PWM controllers (ECU’s) will generate a
circuit. blink code for some fault conditions. = Thumbwheel
Diagnostic ‘Blink' Codes ([ L-228).
6 What ever the fault, check the condition of the
hydraulic fluid. Drain and replace if necessary.
7 Renew any seals such as "O' rings when re-
assembling hydraulic components.
L-223 9803/3290-15 | -223
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Table 2.

Fault Finding

Fault

Possible Cause

Action

not function.

No servo controls, the joysticks do

1 Fault in electrical interlock circuit
wiring, or operation of electrical
interlock switches.

a Seat sensor switch defective.

b Enable pushbutton defective.

¢ Solenoid(s) at the servo pressure
supply valve not energised.

d Solenoid coil faulty.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact. For details of the
electrical circuit and connections

= Joysticks Enable

Circuit ([ L-213).

Check the seat is locked in the rear
facing position and that the seat sensor
switch is operating.

Check the function of the joystick
enable pushbutton.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact.

Check the solenoid for open or short
circuits. Measure the solenoid coil
resistance.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([ L-229).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Renew the filter element.

= Fault Finding Tables ([AL-223).
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Table 3.

Fault Finding

Fault

Possible Cause

Action

ALL services slow to operate.
(Indicates lack of flow in the hydraulic
circuit)

1 Insufficient hydraulic fluid.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

3 Main relief valve (MRV) out of
adjustment or defective.

4 Flow from P2 pump not in circuit
because the unloader valve HSC
solenoid is permanently energised.

a Due to Hydraulic Speed Control
(HSC) switch selected.

Check for leaks and top up as required.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([1L-229).

Renew the servo pressure supply
valve. Referto Servo Pressure Supply
Valve - Removal and Replacement.

Renew the filter element.

Check and adjust as required.
= Checking the Main System
Pressure ([ L-230).

Check the function of the HSC selector
switch.

= Fault Finding Tables ([} L-223).
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Table 4.

Fault Finding

Fault

Possible Cause

Action

ALL services lack power, the
machine is unable to lift. (Indicates
lack of pressure in the hydraulic circuit)

1 Insufficient hydraulic fluid.

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

3 Main relief valve (MRV) out of
adjustment or defective.

Check for leaks and top up as required.

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([N L-229).

Renew the servo pressure supply valve.
Refer to Servo Pressure Supply Valve
- Removal and Replacement.

Renew the filter element.

Check and adjust as required.
= Checking the Main System
Pressure ([ L-230).

Table 5.

Fault

Possible Cause

Action

One service operates correctly, but
slows down when a second service
is selected.

1 Flow from P2 pump not in circuit
because the unloader valve HSC
solenoid is permanently energised.

a Due to Hydraulic Speed Control
(HSC) switch selected.

Check the function of the HSC selector
switch.

Table 6.

Fault

Possible Cause

Action

One service fails or is slow to
operate.

1 Associated hoses damaged, trapped
or kinked.

2 Associated ram leaking.

3 Auxiliary relief valve (ARV) out of
adjustment or defective.

4 Service spool or associated load hold
check valves damaged or sticking due
to contamination.

Check hoses and replace as required.

Carry out ram leakage checks, renew
seals as required.

Renew the associated auxiliary relief
valve.

Dismantle and inspect the service
spool and load hold check valves.
Refer to Excavator Valve
(Monoblock Type) or Loader Valve
(Monoblock Type) - Dismantling and

Assembly.

= Fault Finding Tables ([} L-223).
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Table 7.

Fault Finding

Fault

Possible Cause

Action

Clam shovel or extending dipper
service does not operate.

Note: For certain fault conditions, the
PWM Controller (ECU) will generate a
blink code, = Thumbwheel

Diagnostic "Blink' Codes ([ L-228).

1 Fault in electrical circuit wiring, or
operation of PWM Controller (ECU).

a Thumbwheel switch defective.

b Solenoid at the servo pressure
supply valve not energising.

c Faulty auxiliary
solenoid valve.

changeover

d Solenoid coil faulty.

e Faulty PWM Controller (ECU).

2 Servo pilot pressure too low.

a Due to faulty servo regulating
valve.

b Servo pilot filter blocked due to
contamination.

¢ Due to proportional solenoid valve
cartridge damaged or sticking due to
contamination.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact. For details of the
electrical circuit and connections

= Excavator/Loader Auxiliary
Service Controls ([N L-221).

Check the function of the applicable
thumbwheel switch. See Servo
Pressure Supply Valve -
Descriptions.

Check the condition of the associated
electrical wiring for damage and that the
fuses are intact.

Check the function of the changeover
valve electrical circuit. For details of the
electrical circuit and connections

= Excavator/Loader Auxiliary
Changeover Circuit ([1L-218).

Check the applicable solenoid coil for
open or short circuits. Measure the
solenoid colil resistance. Renew the
solenoid coil.

Renew the PWM Controller (ECU). ®

Measure the servo pilot pressure.
= Checking the Servo
Pressure ([ L-229).

Renew the servo pressure supply valve.
Refer to Servo Pressure Supply Valve
- Removal and Replacement.

Renew the filter element.

Renew the servo pressure supply valve.
Referto Servo Pressure Supply Valve
- Removal and Replacement.

(1) The ECU is a non-serviceable part. The ECU is NOT programmable.

= Fault Finding Tables ([ L-223).
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Fault Finding
Thumbwheel Diagnostic Blink' Codes Table 8. Thumbwheel ‘Blink’ Codes
Light B Fault:
The thumbwheel controls incorporate PWM Controllers 1 Flash Extending dipper "Extend' valve solenoid
(ECU's). The ECU's have the facility to detect faults with coil, or associated wiring faulty (open or
the proportional s_olenoid control valve electrical system short circuit).
and generate a blink code. 2 Flashes Extending dipper "Retract' valve solenoid
Auxiliary Service Control Faults: If a fault condition is Cﬁll,t()r_asg(t)0|ated wiring faulty (open or
detected while operating the extending dipper (RH short circuit).
Thumbwheel A), the green light B on the RH joystick will 5 Flashes RH Thumbwheel voltage too high (greater
illuminate to display a blink code. than 4.725 Volts).
) ] ) ] 6 Flashes RH Thumbwheel voltage too low (less than
Note: The_t_)llnk cod_e will not display when operating the 0.275 Volts).
loader auxiliary service (clam shovel).
Bucket Thumb Ram Faults: If a fault condition is detected Light D Fault:
while ~operating the exce_lvator bucket thuml:_) (LH 1 Flash Bucket thumb ram "Extend' valve solenoid
Thumbwheel _C), the green light D on the LH joystick will coil, or associated wiring faulty (open or
illuminate to display a blink code. short circuit).
The blink code sequence consists of the light being 2 Flashes | Bucketthumb ram "Retract' valve solenoid
switched ON for approximately one second followed by a coil, or associated wiring faulty (open or
number of flashes (the code). The sequence is repeated short circuit).
until the fault is cleared. 5 Flashes LH Thumbwheel voltage too high (greater
than 4.725 Volts).
C A 6 Flashes LH Thumbwheel voltage too low (less than
0.275 Volts).
For  details of the electrical circuit  and
connections=> Excavator/Loader  Auxiliary  Service
Controls ([ L-221).
C082220-C1
Fig 12.
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EasyControl SYSTEM

Service Procedures

Checking the Servo Pressure

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Make sure that the hydraulic oil is at working temperature,
i.e. 50°C (122°F).

1  Working under the LH side of the machine, connect a
0 - 70 bar (0 - 1000 Ibf/in?) pressure gauge to the
servo pressure test point A (at the servo pressure
supply valve as shown).

2  With the engine running at 1500 rpm, check the
reading on the pressure gauge. The servo pressure
should be as stated below:

35 bar (35.7 kgf/cm?, 500 Ibf/in?)

Note: The servo pressure regulating valve B is factory set
and sealed with a plastic tamper proof cap.

Important: The extent of permissible servicing is the
renewal of the solenoid coils. Further dismantling of the
valve is not recommended. If the valve is suspected as
being faulty it must be renewed as a complete assembly.
Note also that the pilot circuit accumulator is a non
serviceable part and is sealed for life. It is not possible to
recharge the accumulator with nitrogen.

Service Procedures

C078710
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Checking the Main System Pressure

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Make sure that the hydraulic oil is at working temperature,
i.e. 50°C (122°F).

1 Lower the loader arms to the ground, then put the
excavator into the travel position. Stop the engine.

2 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

3 Working under the RH side of the machine, connect a
0 - 400 bar (0 - 6000 Ibf/in?) pressure gauge to the
main system pressure test point B (at the loader valve
block as shown).

4  Start the engine, and set the engine speed to 1500
rpm.

5 With the seat locked in the rear facing position,
activate the joystick controls.

6  Operate the joystick to fully crowd the excavator
bucket, hold the joystick in this position to raise the
main system pressure.

Note the reading on the pressure gauge. The main
system pressure should be as stated below:

252 bar (257 kgf/cm?, 3650 Ibf/in?). This is the Main
Relief Valve (MRV) setting.

Service Procedures

C078720

Pressure Adjustment

To adjust the main system pressure, remove the cap from
the main relief valve Y (at the loader valve block as
shown). Loosen the locknut and turn the adjuster screw.
Turn the adjuster screw clockwise to increase pressure
and counter-clockwise to decrease the pressure.

L-230
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EasyControl SYSTEM

"Quick-Connect' Pilot Hoses

Some pilot hoses have quick-connect couplings. This type
of coupling requires a special tool to release it.

[

—

Fig 15.

Disconnecting

1 Push on the pilot hose A in the direction shown, and
insert the correct tool B. See Service Tools.

2 Push on the hose, and at the same time use the tool
as a lever to release the coupling.

Connecting

1  Make sure that the hose coupling is clean and the O-
rings are not damaged. Apply some clean hydraulic
fluid to the O-rings.

2 Align the coupling directly to the hydraulic port. Push
the coupling into the port as far as it will go. The
coupling will click when it is fully engaged.

3 Pull on the hose to verify that the coupling is fully
engaged. If the connection is not good the coupling
will release very easily.

Service Procedures

A
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Joystick and Stabiliser Controls

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Descriptions ([ L-233)
= Joystick Controllers ([ L-233)
= Stabiliser Controls ([ L-234)

= ISO and SAE Control Pattern
Changeover Valve - if fitted ([ L-234)

= Joystick/Auxiliary Control Changeover
Valve - if fitted ([ L-235)

= Removal and Replacement ([ L-236)
= Dismantle and Assemble ([ L-237)
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Descriptions

Joystick Controllers

The joystick controllers operate as direct acting pressure
regulating valves, which consist of the control lever and
four proportional pilot control valve capsules. Each pilot
valve capsule consists of a spool 1 with a control spring, a
plunger 2 and plunger return spring 3.

In neutral, the control lever is kept central by the force of
the plunger return springs 3. In this position the joystick
service ports are connected to the tank port "T' via the
drillings X in the spools.

When the control lever is operated, the relevant plunger 2
pushes on the return spring 3 and the spool control spring.
The spool control spring in turn moves the spool 1 down
which connects the selected service port to the pressure
port "P'.

The spool 1 regulates the incoming hydraulic servo
pressure to balance the pressure in the service port with
the force of the control spring. The interaction of the spool
and control spring in this way means that the joystick will
produce a pilot pressure in the selected service port which
is proportional to the position of the control lever.

For more details of the hydraulic circuit and valve
connections, see Schematic Circuits.

Advanced EasyControl Machines: The loader joystick
includes an electro-magnet on control spool 1 (arms lower)
to provide a detent, which holds the joystick over in the
“float' position.

Table 1. Colour Key to Oil Flow and Pressure

Servo

. Exhaust

Descriptions
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Stabiliser Controls

= Fig 2. ([ L-234). The stabiliser controls utilise the
same hydraulic valve as the excavator joystick controls.
The hydraulic principle of operation is identical to that
described for the joystick controls.

The illustration shows the controls with the protective
rubber gaiter removed for clarity.

Hydraulic Symbol

Descriptions

ISO and SAE Control Pattern
Changeover Valve - if fitted

= Fig 3. ([1L-234). On some machine variants a control
pattern changeover valve is fitted. This enables the
backhoe (excavator) control pattern to be pre-selected to
either the 1ISO control pattern or the SAE control pattern as
appropriate.

The control pattern changeover valve is a manually
operated selector valve, the control knaob is situated in the
floor plate at the rear of the cab.

When operated some servo pilot hose connections are re-
configured by the valve and become connected to different
pilot ports on the excavator valve block, thereby changing
the control pattern.

For more details of the hydraulic circuit and valve
connections, see Schematic Circuits.

I S o S

1

: m m T T Hydraulic Symbol

| AL BL CL DL AL Bl Cl DL

1

|

i~ -7 2 18~ T T 7 >< ><

Fig 2 A2 B2 C2D2 A2 B2 C2D2
e Fig 3.
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Joystick/Auxiliary Control Changeover
Valve - if fitted

Advanced EasyControl Machines: The changeover
valves enable the RH joystick to be pre-selected to operate
either the loader or the backhoe (excavator) as applicable.

EasyControl Machines: The changeover valve enables
the auxiliary service pilot pressure to be directed to
operate either the loader auxiliary service (clam shovel), or
excavator auxiliary service (extending dipper) as
applicable.

The valves function as solenoid operated selector valves.
The solenoids are energised via relays, by the excavator/
loader selector switch on the RH seat pod.

When operated the servo pilot hose connections are
reconfigured by the valves to connect to either the loader
valve, or excavator valve services.

For more details of the hydraulic circuit and valve
connections, see Schematic Circuits.

C081270

Descriptions
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Removal and Replacement

Removal and Replacement

= Fig 5. ([1L-236). Note that the illustration shows the
left hand joystick controller. The removal and replacement
procedure for the right hand joystick controller is identical.

A WARNING

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose service
line has been vented before connecting or removing
hoses. Make sure the engine cannot be started while
the hoses are open.

INT-3-1-11_2
/9" E
Removal >7 /
1 Park the machine on firm level ground, engage the -
parking brake and set the transmission to neutral.
Lower the attachments to the ground and stop the
engine. \
2 Vent the hydraulic services and pilot circuit D
accumulator hydraulic pressure:
Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter :
switch to the OFF position and remove the key. g ’,‘/){Jé
G (&
3 Remove the screws A (4 off) and lift off the cover B as \//
shown.
4 Loosen the clip C and carefully pull back the flexible
conduit D as shown. Uncouple the harness electrical
connector E for the joystick handle switches.
5 Disconnect all hydraulic hoses from the valve block.
Label each hose before disconnecting to ensure
correct replacement. Plug hose ends to prevent
ingress of dirt.
6  Remove the bulkhead nuts F from the adaptors (6 off)
and lift the valve assembly from the seat.
Replacement
Replacement is the reverse of the removal sequence.
Note: All hydraulic adaptors that are installed together with
a bonded sealing washer must also have JCB Threadseal
applied to the threads of the adaptor.
C008150-C1
Fig 5. Joystick Controllers
L-236 9803/3290-15 L-236
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Dismantle and Assemble

Dismantle and Assemble

= Fig 6. ([1L-238). The illustration is intended as a guide 2  Lubricate parts with JCB Hydraulic Fluid before

to the dismantling and assembly. assembling. Make sure that all the parts move freely.
Be sure to note the location of all components when 3 Renew all "O' rings and back-up rings.

dismantling. Although some components may appear to

be identical they are not interchangeable. Make sure that Table 2. Torque Settings

components are assembled in their original positions. Item Nm kgf m Ibf ft
Great care should be taken when dismantling and 2 40 41 29-5
assembling a valve to avoid the following: 4 50 5.1 36.9

— Contamination
— Damage to spools
— Damage to seal grooves

Any of the above may result in possible problems with the
operation of the valve.

Dismantle

1 Remove the joystick controller from the machine.
= Removal and Replacement ([ L-236)

2  Carefully prise back the rubber gaiter 1, loosen
locknut 2 and unscrew the handle 3.

3 Unscrew the universal joint assembly 4. Take care to
keep all the shims 5 together.

4  Remove the retaining plate 6. Carefully withdraw the
regulating valve assemblies 7 from the valve body 8.

Regulating Valve Assemblies

Each of the regulating valve assemblies 7 can be removed
as shown. Care must be taken to ensure that the spool is
not damaged when removing it from the valve body. Note
that all spools are similar in appearance but must not be
interchanged as they are matched to their bores. All spools
have the same centring and sealing components.

Assemble
Assembly is the reverse of the dismantling sequence.

1 Clean the valve components in an appropriate
solvent.
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Dismantle and Assemble

C000160

Fig 6. Joystick Controllers
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Loader Lever Controls

Dismantle and Assemble

= Fig 7. ([AL-240). The illustration is intended as a guide 4
to the dismantling and assembly.

Dismantle

1 Park the machine on firm level ground, apply the
parking brake. Lower the loader arms and excavator 5
to the ground, switch OFF the engine and remove the
starter key. Disconnect the battery.

2  Working in the cab, remove the console panels
surrounding the loader lever as shown at A.

Thread the control rods through the rubber cover C
and connect them to the loader valve spools. Adjust
the control rods as necessary, see Adjustment. After
the control rods are adjusted fit the gaiter over the
loader lever.

Thread the transmission dump switch and
thumbwheel switch cables through the loader lever D
and fit the wires and pins into the electrical
connectors. Couple the connectors to the chassis
harness and fit the loader lever knob.

6 Reconnect the battery, check that the controls,
3 Uncouple the transmission dump switch and transmission dump switch and thumbwheel switch
thumbwheel switch electrical connectors, then operate correctly. Refit the rubber cover C and the
remove the wires from the connectors. Use a console panels around the loader lever.
screwdriver to release the wires and pins from the
connectors, alternatively cut the wires and re-solder Adjustment
on assembly.
1  Adjust the control rods F and G so that the loader
4  Lift off the loader lever knob and gaiter. lever D is vertical, then tighten the control rod
locknuts.
5 Disconnect the control rods from the loader valve
spools. Remove the bolts securing the complete lever Loader controls that feature a control lever locking pin
assembly to the chassis and withdraw the control (option) as shown should be adjusted as described
lever and mounting bracket through the floor below:
aperture.
a Fit the control lever locking pin K.
Assemble
b Adjust the control rods F and G until the locking
1 Bolt the mounting bracket B to the chassis. Fit the pin is a sliding fit, then tighten the control rods
rubber cover C over the mounting bracket, make sure locknuts.
it is fitted the correct way round. Do not fix it to the
floor at this stage. ¢ Remove the lever locking pin K.
2 Assemble the loader lever D to the mounting plate E, 2 After adjustment operate the lever and check that

together with the universal joint as shown. Align side
X of the universal joint with the edge Y on the
mounting plate as shown.

there is sufficient travel to give full movement of the
loader valve spools.

Note: Make sure there is an equal amount of thread at
3 Bolt the lever assembly onto the mounting bracket B. each end of the control rod.

Fit the control rods F and G to the lever assembly.
Ensure that the locking flats Z are at the top.

Note: If necessary, loosen the locknuts and rotate the end
fittings to give equal amounts of adjustment (thread) at
each end of the control rod.
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Dismantle and Assemble

Fig 7.
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Servo Pressure Supply Valve

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Descriptions ([\L-242)

= Proportional Solenoid Valves
Operation ([ L-244)

= Precision Control
Machines ([ L-244)

= Advanced EasyControl
Machines ([ L-247)

= EasyControl Machines ([ L-250)

= PWM Controller Electronic Control Unit
(ECU) ([O L-253)
= Removal and Replacement ([ L-256)
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Servo Pressure Supply Valve

Descriptions

Descriptions

= Fig 8. ([1L-243) and = Fig 9. ([1L-243). The servo
pressure supply valve incorporates a pressure regulating
valve 1, solenoid valve(s) 2 for servo pilot pressure
isolation and proportional solenoid valves 3 for control of
the excavator valve and loader valve auxiliary services.

The servo system is supplied from a single line tapped into
the hydraulic pump feed at the loader valve block. The
pressure regulating valve maintains servo pressure by
regulating the incoming supply pressure. Servo pressure
can be measured at the hydraulic test point 4.

Down stream of the pressure regulating valve is located
the servo accumulator 5 with its associated non-return
valve. The accumulator traps and stores servo pressure to
enable the service spools to be operated for a limited
period with a stopped engine. This allows the attachments
to be lowered safely to the ground should the engine stop.

The solenoid valve(s) 2 is energised via relays, by sensor
switches on the operator's seat. When the solenoid is
energised, servo pilot oil is directed through the ports to
enable operation of the joystick controllers. When the
solenoid is de-energised, the valve spool is spring returned
to the closed position isolating the supply to the joystick
controllers. Note that the servo pilot oil to the stabiliser
controls is not isolated by the solenoid valve.

The proportional solenoid valves 3 are energised via the
PWM controller electronic control unit (ECU) from the
thumbwheel switch on the RH joystick (and loader lever on
PC3 machines). When the thumbwheel switch is moved by
the operator, the ECU sends a proportional PWM (Pulse
Width Modulated) signal to the relevant solenoid. When
the solenoid is signalled, servo pilot oil is directed through
the applicable port to operate the excavator valve or loader
valve auxiliary service spool. The proportional solenoid
valve supplies pilot oil at a pressure relative to the amount
of thumbwheel movement, thus controlling how far the
applicable service spool is displaced. For more detailed
descriptions of the proportional solenoid valves operation,
see = Proportional Solenoid Valves
Operation ([ L-244).

Precision Control Machines: A system pressure switch 6
is included as part of the Hydraulic Speed Control System
(HSC). The switch senses the main system pressure (P1)
and activates the inloader valve under certain operating
conditions.

Note: The system pressure switch is no longer fitted on
machines from serial no. 976693.

Component Key: = Fig 8. ([N L-243)
1  Servo pressure regulating valve

2 Solenoid valve - Servo pilot pressure isolation
(Joysticks)

3a Proportional solenoid valve - Clam shovel “close'
3b Proportional solenoid valve - Clam shovel “open'
3c Proportional solenoid valve - Ext. dipper ‘retract'
3d Proportional solenoid valve - Ext. dipper “extend'
Servo pressure test point
Accumulator

System pressure switch @

(1) No longer fitted on machines from serial no. 976693.

Component Key: = Fig 9. ([1L-243)
1  Servo pressure regulating valve

2a Solenoid valve - Servo pilot pressure isolation (LH
Joystick)

2b  Solenoid valve - Servo pilot pressure isolation (RH
Joystick)

3a Proportional solenoid valve - Auxiliary ram “retract'
3b Proportional solenoid valve - Auxiliary ram “extend'
Servo pressure test point
Accumulator

System pressure test point - if fitted

L-242
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Hydraulic Symbol

_ 4D

Descriptions
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Fig 9. EasyControl and Advanced EasyControl Machines
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Proportional Solenoid Valves Operation
Precision Control Machines

= Fig 10. ([1L-246). Two proportional solenoid valves C
are used to control the extending dipper “extend' and
“retract’ functions (excavator auxiliary spool), and another
two proportional solenoid valves D control the clam shovel
‘open' and “close' functions (loader auxiliary spool). The
solenoid valves are energised via the PWM controller
electronic control unit (ECU) B from thumbwheel switches
A on the RH excavator joystick and loader lever.

The thumbwheel switches are fed from a separate 5 volt
regulated supply located on the loader lever tower. The
ECU monitors the output voltage of either the extending
dipper thumbwheel or the clam shovel thumbwheel,
depending on the seat orientation. When a thumbwheel is
moved by the operator, the ECU converts the thumbwheel
voltage (input) into a corresponding valve current signal
(output) to the relevant solenoid valve coil.

The ECU uses two pulse width modulated (PWM) outputs
to control the four solenoid valves. One output operates
the clam shovel “open' valve and ext. dipper “extend' valve.
The other output operates the clam shovel “close' valve
and ext. dipper ‘retract' valve. Because the ECU can only
control one pair of valves simultaneously (one service at a
time), there is a changeover relay connected in series with
the solenoid coil return circuit, which enables the control to
be switched between each pair of valves. The valves work
as separate pressure reducing valves and direct servo
pilot oil (at a pressure proportional to the valve current
signal) to move the applicable service spool the required
amount, thereby controlling the speed and direction of the
applicable service ram.

The valve current signal from the ECU is controlled by
varying the duty cycle of the PWM output. For a detailed
explanation of the duty cycle and PWM outputs, see
= Theory ([1L-255). The theoretical PWM duty cycle
required to produce a given valve current signal (output) is
already pre-programmed into the ECU memory (ROM).
The ECU uses a closed loop control algorithm to
constantly compare the actual valve current (via a current
sense resistor) with the theoretical valve current (stored in
memory), and automatically increases or decreases the
PWM duty cycle if necessary, to compensate for variations
in the resistance of the solenoid coil windings (due to
changes in ambient temperature), or fluctuations in the
machine's 12 volt supply.

Descriptions

ECU Boost Input: When the excavator joysticks are
enabled, the operator can press a pushbutton on the LH
joystick to signal a separate ECU input (boost). The ECU
will send the maximum valve current signal (output) to the
applicable solenoid valve, to activate the excavator
auxiliary spool and retract the extending dipper at
maximum speed. Note that this feature is also utilised to
activate the excavator auxiliary spool when using certain
hi-flow attachments E.g. Rockbreakers.

= Precision Control
Example ([ L-245).

Extending Dipper -
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Precision Control Extending Dipper - Example

= Fig 10. ([1L-246). With the seat facing rear, the PWM
controller (ECU) B monitors the output voltage of the
extending dipper thumbwheel A.

Note: The graphs show the different voltage and current
outputs for given thumbwheel positions. The values shown
are examples for the purpose of explanation only, and
should not be used as exact values for any given machine.

— In the mid position (neutral), the thumbwheel output
voltage is 2.5 volts. When the ECU input voltage is 2.5
volts, the ECU output current is 0 mA, therefore
neither the extending dipper “extend' or retract'
solenoid valves will energise.

— When moved to the right, the thumbwheel output
voltage increases to between 2.5 and 4.3 volts. When
the ECU input voltage is greater than 2.5 volts, it
sends a corresponding output current to energise the
extending dipper “extend' solenoid valve.

— When moved to the left, the thumbwheel output
voltage decreases to between 2.5 and 0.7 volts.
When the ECU input voltage is less than 2.5 volts, it
sends a corresponding output current to energise the
extending dipper ‘retract' solenoid valve.

As the operator moves the thumbwheel A from the neutral
position (plus a small dead band), the valve current signal
from the ECU B will step from 0 to 250 mA. The relevant
solenoid valve C will respond and direct servo pilot oil to
one end of the auxiliary spool E (as applicable). The
auxiliary spool is displaced a small amount, which allows
flow from the main hydraulic system to the extending
dipper ram F, causing the ram to move at a steady rate.

If the thumbwheel is moved further, the valve current signal
will increase proportionally (linear), until the thumbwheel
reaches its end stop and maximum valve current is
reached. As the valve current signal increases, similarly
the servo pilot pressure from the solenoid valve also
increases proportionally, until maximum servo pilot
pressure is reached.

When the servo pilot pressure is increased, the auxiliary
spool is displaced further, which allows more flow from the
main hydraulic system to the extending dipper ram,
causing the ram to move at a faster rate.

Descriptions

Component Key:

A Thumbwheel Switch

Al Thumbwheel Input (degrees)

A2 Thumbwheel Output (volts)

B  PWM Controller (ECU)

B1 ECU Input (volts)

B2 ECU Output (mA)

C Proportional Solenoid Valves - Ext. Dipper
C1 Valve Output (bar)

C2 Valve Input (mA)

D  Proportional Solenoid Valves - Clam
Shovel

E  Auxiliary Service Spool
F  Extending Dipper Ram

For further details of the electrical circuit and connections,
see Precision Control SYSTEM.
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Descriptions
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Advanced EasyControl Machines

= Fig 11. ([N L-249). Two proportional solenoid valves C
are used to control auxiliary ram “extend' and ‘retract'
functions. The valves operate for both the excavator and
the loader auxiliary rams. Which ram operates (either
excavator or loader) is determined by the excavator/loader
selector switch, and whether the auxiliary changeover
solenoid valve D is energised.

The proportional solenoid valves C are energised via the
PWM controller electronic control unit (ECU) B from a
thumbwheel switch A on the RH joystick. The thumbwheel
switch is fed from a separate 5 volt regulated supply
located near to the loader valve. When the thumbwheel is
moved by the operator, the ECU converts the thumbwheel
voltage (input) into a corresponding valve current signal
(output) to the relevant solenoid valve coil.

The ECU uses two pulse width modulated (PWM) outputs
to control the proportional solenoid valves. One output
operates the “extend' valve. The other output operates the
‘retract’ valve. The valves work as separate pressure
reducing valves and direct servo pilot oil (at a pressure
proportional to the valve current signal) to move the
applicable service spool the required amount, thereby
controlling the speed and direction of the applicable
service ram.

The valve current signal from the ECU is controlled by
varying the duty cycle of the PWM output. For a detailed
explanation of the duty cycle and PWM outputs, see
= Theory ([1L-255). The theoretical PWM duty cycle
required to produce a given valve current signal (output) is
already pre-programmed into the ECU memory (ROM).
The ECU uses a closed loop control algorithm to
constantly compare the actual valve current (via a current
sense resistor) with the theoretical valve current (stored in
memory), and automatically increases or decreases the
PWM duty cycle if necessary, to compensate for variations
in the resistance of the solenoid coil windings (due to
changes in ambient temperature), or fluctuations in the
machine's 12 volt supply.

ECU Boost Input: When the joysticks are activated for
excavator operation, the operator can press a pushbutton
on the LH joystick to signal a separate ECU input (boost).
The ECU will send the maximum valve current signal
(output) to the applicable solenoid valve, to activate the
excavator auxiliary spool and retract the extending dipper
at maximum speed. Note that this feature is also utilised to
activate the excavator auxiliary spool when using certain
hi-flow attachments E.g. Rockbreakers.

= Advanced EasyControl Extending Dipper -
Example ([AL-248).

Descriptions
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Section L - Servo Controls
Servo Pressure Supply Valve

Advanced EasyControl Extending Dipper - Example

= Fig 11. ([1L-249). The PWM controller (ECU) B
monitors the output voltage of the thumbwheel switch A.

Note: The graphs show the different voltage and current
outputs for given thumbwheel positions. The values shown
are examples for the purpose of explanation only, and
should not be used as exact values for any given machine.

— In the mid position (neutral), the thumbwheel output
voltage is 2.5 volts. When the ECU input voltage is 2.5
volts, the ECU output current is 0 mA, therefore
neither the “extend' or ‘retract' solenoid valves will
energise.

— When moved to the right, the thumbwheel output
voltage increases to between 2.5 and 4.3 volts. When
the ECU input voltage is greater than 2.5 volts, it
sends a corresponding output current to energise the
“extend' solenoid valve.

— When moved to the left, the thumbwheel output
voltage decreases to between 2.5 and 0.7 volts.
When the ECU input voltage is less than 2.5 volts, it
sends a corresponding output current to energise the
“retract’ solenoid valve.

As the operator moves the thumbwheel A from the neutral
position (plus a small dead band), the valve current signal
from the ECU B will step from 0 to 250 mA. The relevant
solenoid valve C will respond and direct servo pilot oil
through the changeover solenoid valve D to one end of the
auxiliary spool E (as applicable). The auxiliary spool is
displaced a small amount, which allows flow from the main
hydraulic system to the extending dipper ram F, causing
the ram to move at a steady rate.

If the thumbwheel is moved further, the valve current signal
will increase proportionally (linear), until the thumbwheel
reaches its end stop and maximum valve current is
reached. As the valve current signal increases, similarly
the servo pilot pressure from the solenoid valve also
increases proportionally, until maximum servo pilot
pressure is reached.

When the servo pilot pressure is increased, the auxiliary
spool is displaced further, which allows more flow from the
main hydraulic system to the extending dipper ram,
causing the ram to move at a faster rate.

Descriptions

Component Key:

A Thumbwheel Switch

Al Thumbwheel Input (degrees)

A2 Thumbwheel Output (volts)

B PWM Controller (ECU)

B1 ECU Input (volts)

B2 ECU Output (mA)

C Proportional Solenoid Valves

C1 Valve Output (bar)

Cc2 Valve Input (mA)

D Auxiliary Changeover Solenoid Valve
Auxiliary Service Spool

F Extending Dipper Ram

For further details of the electrical circuit and connections,
see Advanced EasyControl SYSTEM.
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Section L - Servo Controls
Servo Pressure Supply Valve

Descriptions
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Section L - Servo Controls
Servo Pressure Supply Valve

EasyControl Machines

= Fig 12. ([1L-252). Two proportional solenoid valves C
are used to control auxiliary ram “extend' and ‘retract'
functions. The valves operate for both the excavator and
the loader auxiliary rams. Which ram operates (either
excavator or loader) is determined by the excavator/loader
selector switch, and whether the auxiliary changeover
solenoid valve D is energised.

The proportional solenoid valves C are energised via the
PWM controller electronic control unit (ECU) B from a
thumbwheel switch A on the RH joystick. The thumbwheel
switch is fed from a separate 5 volt regulated supply
located near to the loader valve. When the thumbwheel is
moved by the operator, the ECU converts the thumbwheel
voltage (input) into a corresponding valve current signal
(output) to the relevant solenoid valve coil.

The ECU uses two pulse width modulated (PWM) outputs
to control the proportional solenoid valves. One output
operates the “extend' valve. The other output operates the
‘retract’ valve. The valves work as separate pressure
reducing valves and direct servo pilot oil (at a pressure
proportional to the valve current signal) to move the
applicable service spool the required amount, thereby
controlling the speed and direction of the applicable
service ram.

The valve current signal from the ECU is controlled by
varying the duty cycle of the PWM output. For a detailed
explanation of the duty cycle and PWM outputs, see
= Theory ([1L-255). The theoretical PWM duty cycle
required to produce a given valve current signal (output) is
already pre-programmed into the ECU memory (ROM).
The ECU uses a closed loop control algorithm to
constantly compare the actual valve current (via a current
sense resistor) with the theoretical valve current (stored in
memory), and automatically increases or decreases the
PWM duty cycle if necessary, to compensate for variations
in the resistance of the solenoid coil windings (due to
changes in ambient temperature), or fluctuations in the
machine's 12 volt supply.

ECU Boost Input: When the joysticks are activated for
excavator operation, the operator can press a pushbutton
on the LH joystick to signal a separate ECU input (boost).
The ECU will send the maximum valve current signal
(output) to the applicable solenoid valve, to activate the
excavator auxiliary spool and retract the extending dipper
at maximum speed. Note that this feature is also utilised to
activate the excavator auxiliary spool when using certain
hi-flow attachments E.g. Rockbreakers.

= EasyControl Extending Dipper - Example ([ L-251).

Descriptions
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Section L - Servo Controls
Servo Pressure Supply Valve

EasyControl Extending Dipper - Example

= Fig 12. ([1L-252). The PWM controller (ECU) B
monitors the output voltage of the thumbwheel switch A.

Note: The graphs show the different voltage and current
outputs for given thumbwheel positions. The values shown
are examples for the purpose of explanation only, and
should not be used as exact values for any given machine.

— In the mid position (neutral), the thumbwheel output
voltage is 2.5 volts. When the ECU input voltage is 2.5
volts, the ECU output current is 0 mA, therefore
neither the “extend' or ‘retract' solenoid valves will
energise.

— When moved to the right, the thumbwheel output
voltage increases to between 2.5 and 4.3 volts. When
the ECU input voltage is greater than 2.5 volts, it
sends a corresponding output current to energise the
“extend' solenoid valve.

— When moved to the left, the thumbwheel output
voltage decreases to between 2.5 and 0.7 volts.
When the ECU input voltage is less than 2.5 volts, it
sends a corresponding output current to energise the
“retract’ solenoid valve.

As the operator moves the thumbwheel A from the neutral
position (plus a small dead band), the valve current signal
from the ECU B will step from 0 to 250 mA. The relevant
solenoid valve C will respond and direct servo pilot oil
through the changeover solenoid valve D to one end of the
auxiliary spool E (as applicable). The auxiliary spool is
displaced a small amount, which allows flow from the main
hydraulic system to the extending dipper ram F, causing
the ram to move at a steady rate.

If the thumbwheel is moved further, the valve current signal
will increase proportionally (linear), until the thumbwheel
reaches its end stop and maximum valve current is
reached. As the valve current signal increases, similarly
the servo pilot pressure from the solenoid valve also
increases proportionally, until maximum servo pilot
pressure is reached.

When the servo pilot pressure is increased, the auxiliary
spool is displaced further, which allows more flow from the
main hydraulic system to the extending dipper ram,
causing the ram to move at a faster rate.

Descriptions
Component Key:
A Thumbwheel Switch
Al Thumbwheel Input (degrees)
A2 Thumbwheel Output (volts)
B PWM Controller (ECU)
B1 ECU Input (volts)
B2 ECU Output (mA)
C Proportional Solenoid Valves
C1 Valve Output (bar)
C2 Valve Input (mA)
D Auxiliary Changeover Solenoid Valve

Auxiliary Service Spool
F Extending Dipper Ram

For further details of the electrical circuit and connections,
see EasyControl SYSTEM.
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Section L - Servo Controls

Servo Pressure Supply Valve

Descriptions
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Section L - Servo Controls
Servo Pressure Supply Valve

PWM Controller Electronic Control Unit
(ECU)

Joystick control (servo) machines use an electronic control
unit (ECU) A to provide a current signal output to operate
proportional solenoid valves for the control of the loader
and excavator auxiliary services. Note that the ECU is a
non-serviceable part and is NOT programmable.

ECU’s get electrical information from connected devices
such as sensors and switches. Signals from these devices
are the ECU ‘Inputs’.

Information stored in the ECU internal memory is used to
process information from the inputs. The result determines
how the ECU controls electrical devices connected to its
‘Outputs’. It is important to understand different types of
inputs and outputs:

ECU Inputs
There are two main types of input, Digital and Analogue.

1 Digital inputs (i.e. On-Off switch type inputs):
Digital type inputs are on-off type inputs (i.e. switches)
and can be Low side inputs or High side inputs. Low
side inputs are inputs that provide a ground to the
ECU. High side inputs are inputs that provide a
positive feed to the ECU.

Low side input: The low side input is the most
frequently used input on an electrical system. The low
side input can be in the form of rocker switches or
pressure switches.

Switch (rocker,
pressure etc.)

Input 12v O\O

ECU

+

Fig 13.

High side input: The high side input is used on
circuits that require a positive feed when the ignition
is switched off, e.qg. sidelights or hazard lights.

Descriptions

ECU Switch (lights etc.)

EL Input O\O Tev

Fig 14.

Analogue inputs (i.e. sensor type inputs):
Analogue inputs are sensor type inputs that provide a
varying type input to the ECU, this input could be a
voltage, resistance or frequency type input.

Sensor ref 0 voltage

ECU Thumbwheel
position
switch

? _ 5v$

Sensor ref voltage I

Thumbwheel input

(Potentiometer type input)

Fig 15.

L-253 9803/3290-15

L-253



Section L - Servo Controls
Servo Pressure Supply Valve

Descriptions

ECU Outputs

There are three main types of outputs. Low side output, ECU Proportional solenoid

High side output and Modulated output.

1 Low side output: In the Low side output circuit the Output
solenoid or relay which is being driven already has a /47
positive feed available, the ECU then provides the
ground side of the circuit.

ECU Solenoid or relay coil

?ﬁ Output ‘ ‘ 12v

Fig 18.

Fig 16.

2 High side output: In the High side output circuit the
solenoid or relay which is being driven already has a
ground available, the ECU provides the positive side
of the circuit.

ECU Solenoid or relay coil

Output 12v ‘

Fig 17.

3 Modulated outputs: In the Modulated Output circuit
the ECU provides a PWM (Pulse Width Modulation)
signal to a proportional valve. As the ECU varies the
duty cycle of the signal the proportional valve will
select more or less depending on the change in duty
cycle. = Theory ([} L-255).
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Section L - Servo Controls
Servo Pressure Supply Valve

Pulse Width Modulation (PWM)
Theory

Ohms law states that, the amount of current flow in a circuit
is determined by the voltage, and the resistance. A 12v
circuit with a resistance of 6 ohms, would draw a current of
2 amps. This would be the case for a standard solenoid,
which is either on or off.

Once the voltage is applied to the circuit, it is present 100%
of the time. This would be known as a 100% duty cycle.
Therefore the circuit will draw 2 amps constantly.

Current

Time

Voltage

Time

Fig 19.

A proportional solenoid requires differing amounts of
current, depending on its condition. As the coil has a fixed
resistance, changing the current rating can be done in
either of two ways,

1 Having lots of different resistors switched in and out
of the circuit at different times to change the current
flowing.

2  To change the duty cycle of the solenoid.

It is easier, more economical, and more reliable to change
the duty cycle of the circuit, especially using today's
computer - controller technology.

The duty cycle is the amount of time a component is
switched on compared to the time it is switched off. If a
solenoid is on for three seconds, then off for one second,
on for three, off for one etc. this would be a 75% duty cycle.

Descriptions

The graph A although unstable would give a current rating
of 1.5 amps. To stabilise the current in the circuit, the
frequency would need to be increased. If the time scale on
the graph A was one second, the frequency would be 4Hz
(Hertz (cycles per second)). The graph B shows the same
duty cycle, but at a higher frequency of 32 Hz. Note that the
proportional solenoids can operate at a frequency of 250
Hz.

A
5
Current

‘—"ON 75% Duty cycle
1 cycle
¢ B
2 A o
| [} | ) | L VL
Current
Fig 20.
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Section L - Servo Controls
Servo Pressure Supply Valve

Removal and Replacement

Removal and Replacement

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

A WARNING

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose service
line has been vented before connecting or removing
hoses. Make sure the engine cannot be started while
the hoses are open.

INT-3-1-11_2

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Fig 21. ([N L-257). Working under the LH side of
the machine, uncouple the harness electrical
connectors at the solenoids A, and at the pressure
switch B (if fitted). Label each connector before
disconnecting to ensure correct replacement.

3 Disconnect all hydraulic hoses from the valve block.
Label each hose before disconnecting to ensure
correct replacement. Plug the open ports and cap the
hose ends to prevent loss of fluid and ingress of dirt.

Note: Some pilot hoses have quick-connect couplings.
This type of coupling requires a special tool to release it.
Refer to the applicable machine SYSTEM - Service
Procedures.

4  Take hold of the valve assembly, loosen and remove
the fixing bolts C (3 off) securing the valve to the
chassis. Lift the valve assembly from the machine.
Take care to retrieve the spacers D (3 off).

Replacement
Replacement is the reverse of the removal sequence.

After replacement check the servo pilot pressure. Refer to
the applicable machine SYSTEM - Service Procedures.

Important: The extent of permissible servicing is the
renewal of the solenoid coils. Further dismantling of the
valve is not recommended. If the valve is suspected as
being faulty it must be renewed as a complete assembly.
Note also that the pilot circuit accumulator is a non
serviceable part and is sealed for life. It is not possible to
recharge the accumulator with nitrogen.
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Section L - Servo Controls
Servo Pressure Supply Valve

Removal and Replacement

C008130

Fig 21. Servo Pressure Supply Valve (Typical valve
shown)
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Section L - Servo Controls

Inloader Valve

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([ L-259)
= Descriptions ([ L-260)
= Pump P2 Directed to Tank ([AL-261)

= Pump P2 in Circuit (Inloader
Operation) ([N L-261)

= Inloader Operation Override ([} L-262)
= Graph of System Pressures ([1L-263)
= Removal and Replacement ([ L-265)
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Section L - Servo Controls
Inloader Valve

Specifications

Specifications

Model Reference: 0704BP
Inloader Valve Setting (sets Delta-P) @
Machines to serial no. 1336068 10 bar (10.2 kgf/cm?, 145 Ibf/in?)
Machines from serial no. 1336069 12 bar (12.2 kgf/cm?, 175 Ibf/in?)
Weight: TBA kg (TBA Ibs)

(1) Factory set with shims.

N N
{01
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T
ALE @ 2 S — .
‘o =N 5 |
. > |

3/, @ ‘ B B il

T o | .1 |

T |

5 |

Hydraulic Symbol

<

Fig 22.
Component Key:
1 Inloader solenoid
2 Tank port
3 Outlet port
4 Load sense port
5 Inlet port
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Section L - Servo Controls
Inloader Valve

Descriptions

The inloader valve is an integral part of the Hydraulic
Speed Control System (HSC).

The valve senses the pressure in the load sense circuit via
port LS and the P1 working pressure via port C. The valve
automatically connects the flow from the pump secondary
section (P2) through port P into the main hydraulic circuit
to supplement the flow from the pump main section (P1)
when there are large demands on the hydraulic system.
Such as, when operating multiple hydraulic services
simultaneously, or when a high flow is required by a single
service.

The valve incorporates a solenoid 1, which enables the
hydraulic operation of the valve to be electrically
overridden. The solenoid is energised by the operator
pressing the hydraulic speed control (HSC) selector switch
in the side console, or the pushbutton in the loader lever.

When the solenoid is energised, the additional flow
available from the pump secondary section (P2) cannot be
connected into the main hydraulic system, and is always
dumped to tank through port T, thereby reducing the load
on the engine.

The inloader valve operates in 1 of 3 possible modes:

= Pump P2 Directed to Tank ([AL-261).

= Pump P2 in Circuit (Inloader Operation) ([ L-261).

= Inloader Operation Override ([ L-262).

Descriptions

Fig 23.
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Section L - Servo Controls
Inloader Valve

Pump P2 Directed to Tank

= Fig 24. ([ L-261). For most of the time during the
machines work cycle, it is the flow from the main pump
section P1 which is available within the main circuit. The
flow from the secondary pump section P2 is dumped to the
hydraulic tank by the inloader valve, reducing the load on
the engine.

Normally, the flow available from the main pump section
P1 is more than sufficient to satisfy the flow demanded,
and the main pump circuit P1 pressure is always around 15
bar above the load sense circuit LS pressure. Pressure
from the main circuit holds the inloader valve spool la
open and flow from pump P2 is directed back to tank.

LS

y

Table 3. Colour Key to Oil Flow and Pressure

C004350
Fig 24.

. System Pressure
Load Sense Pressure

. Exhaust

Descriptions

Pump P2 in Circuit (Inloader Operation)

= Fig 25. ([N L-261). If the flow demanded by a service or
multiple services, begins to exceed the flow available, the
main circuit pressure will start to fall off. The pressure
difference between the main pump circuit P1 and the load
sense circuit LS will therefore reduce. When the pressure
difference reduces to around 10 bar, inloader valve spring
1b causes the spool 1a to close, connecting the additional
flow from the secondary pump section P2 into the main
hydraulic circuit. This ensures a surplus of flow in the main
hydraulic circuit.

= Graph of System Pressures ([1L-263). The graph
shows typical hydraulic pressures for inloader valve
operation when the loader lift service is operated fully.

1
1a
- dC-
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.
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Fig 25.
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Section L - Servo Controls
Inloader Valve

Inloader Operation Override

2 Fig 26. ([1L-262). The hydraulic operation of the
inloader can be overridden electrically via solenoid 1c. The
solenoid 1c is energised either by the hydraulic speed
control (HSC) selector switch in the cab (or under certain
operating conditions, by the system pressure switch
housed in the servo pressure supply valve block). The
solenoid valve spool isolates the inloader valve spool 1a
from the load sense pressure and directs trapped pressure
back to tank. The inloader valve spool 1a is now always
held in the open position by pressure from the main circuit.
In this way the output from pump P2 is always directed to
tank.

Note: The system pressure switch is no longer fitted on
machines from serial no. 976693.

;
“"N&_Lc.ﬁ
Tl | | I 1e

\

= Table 3. Colour Key to Oil Flow and Pressure
([ L-261).

C004370

Fig 26.

Descriptions
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Graph of System Pressures

= Fig 27. ([1L-264). The graph shows the typical
P1, P2 and load sense pressures when the loader lift
service is operated fully.

At point X, the differential between the P1 working
pressure and the load sense pressure has reduced to
around 10 bar. The inloader valve activates to connect
the flow from the pump secondary section (P2) into
the main hydraulic circuit, supplementing the flow
from the pump main section (P1).

At point Y, the lift rams reach the end of their stroke.
The differential between the P1 working pressure and
the load sense pressure returns to normal (around 15
bar). The additional flow from the pump secondary
section (P2) is not required and is dumped to tank,
consequently the P2 working pressure falls to
minimum.

Table 4. Colour Key to Oil Flow and Pressure

. P1 working pressure

. P2 working pressure

Load sense pressure

suonduosag

wn
D
(@]
=
o
>
—
1
)]
D
_— s
S <
o ©
QD
a O
o O
- O
5
<_
o 0"



¥9¢-1

GT-06C€/€086

¥9¢-1

300

250

200 -

150

Pressure (bar)

100

50

®

e

14.6

14.8

15 15.2 15.4
Time (secs)

Fig 27. Graph of System Pressures

= Table 4. Colour Key to Qil Flow and Pressure

([N L-263).
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Section L - Servo Controls
Inloader Valve

Removal and Replacement

Removal and Replacement

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

A WARNING

Hydraulic Pressure

Hydraulic fluid at system pressure can injure you.
Before connecting or removing any hydraulic hose,
residual hydraulic pressure trapped in the service
hose line must be vented. Make sure the hose service
line has been vented before connecting or removing
hoses. Make sure the engine cannot be started while
the hoses are open.

INT-3-1-11_2

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2 Working under the RH side of the machine, uncouple
the harness electrical connector at the solenoid A.
Label the connector before disconnecting to ensure
correct replacement.

3 Disconnect all hydraulic hoses from the valve block
and plug the ports to prevent ingress of dirt. Label
each hose before disconnecting to ensure correct
replacement. Plug hose ends to prevent ingress of
dirt.

4  Take hold of the valve assembly, loosen and remove
the fixing bolts B (3 off) securing the valve to the
chassis. Lift the valve assembly from the machine.

Replacement
Replacement is the reverse of the removal sequence.

After replacement check the valve operation. Refer to the
applicable machine SYSTEM - Service Procedures.

Important: The extent of permissible servicing is the
renewal of the solenoid coil. Further dismantling of the
valve is not recommended. If the valve is suspected as
being faulty it must be renewed as a complete assembly.

747290-C1

Fig 28.
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Section L - Servo Controls

Hydraulic Pump (Gearpumps)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([ L-267)

= Descriptions ([ L-268)

= Removal and Replacement ([ L-269)
= Dismantle and Assemble ([ L-270)
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Section L - Servo Controls
Hydraulic Pump (Gearpumps)

Specifications

Specifications

The gearpump is similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Technical Data.
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Section L - Servo Controls
Hydraulic Pump (Gearpumps)

Descriptions

Descriptions

The gearpump is similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Circuit Descriptions.
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Section L - Servo Controls
Hydraulic Pump (Gearpumps)

Removal and Replacement

Removal and Replacement

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Main Pump.

L-269 9803/3290-15 L-269



Section L - Servo Controls
Hydraulic Pump (Gearpumps)

Dismantle and Assemble

Dismantle and Assemble

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Main Pump.
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Section L - Servo Controls

Hydraulic Pump (Variflow)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([} L-272)

= Descriptions ([ L-273)

= Removal and Replacement ([} L-275)
= Dismantle and Assemble ([ L-276)
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Section L - Servo Controls
Hydraulic Pump (Variflow)

Model Reference:
Type:

Mounting:

Direction of Rotation:
Maximum Displacement:

Flow at System Pressure:

Relief Valve Setting:
Flow Compensator Valve (sets Delta-P)
Weight:

Specifications

Specifications

A10V0

Axial piston pump - variable displacement (fully load sensed, flow on demand)
Gearbox

Clockwise

74 cclrev; 4.5 in3/rev

It is not possible to measure maximum flow at system pressure because the
pump swashplate will return to minimum angle (minimum flow) when the
system reaches full pressure. A practical method to determine the pump
performance is to measure the cycle times for the main hydraulic services.
See Advanced EasyControl SYSTEM - Service Procedures.

20 bar (20.4 kgf/cm?, 290 Ibf/in?)
35 kg (77 Ibs)

Component Key:

Load sense port

Case drain port

Suction (Inlet)
Discharge (Outlet)

Flow compensator valve

o o~ W N B

C031971

Fig 1.
control of the pump. This cannot be reset on the machine
and will have to be returned to the manufacturer.

Dual horsepower solenoid valve - if fitted @

(1) The dual horsepower solenoid valve is no longer
fitted on machines from serial no. 975289.

Important: The variflow pump fitted

to Advanced

EasyControl machines is different from other variflow
pumps in the JCB range. UNDER NO CIRCUMSTANCES
must the valve Y (to the rear of the pump) be adjusted. This
valve changes the characteristics of the horsepower

L-272
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Section L - Servo Controls
Hydraulic Pump (Variflow)

Descriptions

Descriptions

P

-

B C

\/_F‘

LS

—_—

/
D

R vi==

Fig 2. Sectioned View

The pump output flow and operating pressure are
controlled by varying the angle of the tilting swashplate A.
The swashplate is moved in one direction by the pump
operating pressure (red) and the force of the spring B
acting on the stroking piston C; and in the opposite
direction by control pressure (orange) acting on the swash
control piston D. The control pressure is derived from the
pump operating pressure by the action of the flow
compensator spool E. The flow compensator spool
regulates the angle of the swashplate automatically in
response to changes in the hydraulic load sense pressure
(pink) from the hydraulic service.

Flow Compensator Valve: When a hydraulic service is
operated, loader lift for example, a pressure signal
(demand) is generated in the load sense line LS from the
loader valve block. The increase in the load sense

pressure, combined with the force of the spring F pushes
the flow compensator spool E down, this in turn, allows
some control pressure acting on the swash control piston
D to vent back to tank via the case drain (green). The force
of the spring B increases the angle of the swashplate A
and the pump output flow increases proportionally.

When the output flow is enough to satisfy the flow
demanded by the service, the pump operating pressure P
(i.e. main system pressure) increases sufficiently to start to
move the service ram. The increase in the pump operating
pressure pushes the flow compensator spool E up, against
the force of the spring F and hydraulic load sense
pressure; this in turn increases the control pressure acting
on the swash control piston D, which decreases the angle
of the swashplate A against the force of spring B. As the
swashplate angle decreases, the output flow from the

L-273
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Section L - Servo Controls
Hydraulic Pump (Variflow)

pump decreases. In this way, the pump delivers only the
minimum flow needed to maintain the system pressure
required to operate the service.

Note: The flow compensator spool E is moving constantly,
thereby regulating the pump swashplate to balance the
pressures acting on each end of the spool. The additional
force of spring F is factory set to be equivalent to 20 bar
(290 Ibf/in?), therefore the pump operating pressure (i.e.
main system pressure) will always be maintained at 20 bar
above the load sense pressure. This is sometimes
referred to as the ‘Delta-P’ pressure setting.

Pressure Cut-Off Valve: The pressure cut-off valve is a
secondary safety device to limit the maximum operating
pressure, and thereby protect the pump from over
pressurisation. If the pump operating pressure P (i.e. main
system pressure) ever reaches the setting of the valve
springs G, the pressure cut-off spool H will be pushed up,
this in turn, increases the control pressure acting on the
swash control piston D, which decreases the angle of the
swashplate, and reduces the pump output flow to
minimum. While the pressure cut-off valve is operating, the
pump will remain hydraulically stalled i.e. maintaining
maximum operating pressure at minimum flow.

Descriptions

L-274 9803/3290-15
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Section L - Servo Controls
Hydraulic Pump (Variflow)

Removal and Replacement

Removal and Replacement

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Main Pump.
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Section L - Servo Controls
Hydraulic Pump (Variflow)

Dismantle and Assemble

Dismantle and Assemble

The hydraulic pump is a non-serviceable part. Specialist
tools and test equipment are needed for setting-up the
pump during assembly, and for subsequent testing. For
this reason, the pump should not be dismantled. If the
pump is suspected as being faulty it must be renewed as a
complete assembly.
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Section L - Servo Controls

Loader Valve (Sectional Type)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([} L-278)
= Descriptions ([ L-280)
= Loader Valve Services ([ L-280)

= Pressure Compensator Valves
Operation ([N L-281)

= Removal and Replacement ([ L-283)
= Dismantle and Assemble ([ L-284)
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Section L - Servo Controls
Loader Valve (Sectional Type)

Specifications
Specifications
Model Reference: SX14
Relief Valve Settings: bar kgf/cm? Ibf/in2
Shovel Ram Head Side (ARV) @ 170 - 178 173 -176 2450 - 2600
Shovel Ram Rod Side (ARV) 310- 318 316 - 324 4500 - 4600
Load Sense Relief Valve (LSRV) @ 245 - 253 ® 250 - 258 3550 - 3650
230-238® 235-243 3350 - 3450
Flushing Valve (sets standby pressure) ®
Precision Control Machines - to serial no. 1336068 15 - 17 15.3-17.3 215 - 245
Precision Control Machines - from serial no. 1336069 19 19.4 275
Advanced EasyControl Machines 27 275 390
Weight: TBA kg (TBA Ibs)

1)
@)
®3)

(4)
®)

Component Key: 2 Fig 3. ([1L-279) and = Fig 4. ([ L-279)

All the auxiliary relief valves (ARV's) are factory set and sealed with a plastic tamper proof cap. If a relief valve is
suspected as being faulty it must be renewed as a complete assembly.

The load sense relief valve sets the maximum pressure that can be achieved within the main hydraulic system. For
pressure testing and adjustment of the load sense relief valve, see Service Procedures.

When measured in the main hydraulic circuit at test point X1, see Schematic Circuits.

When measured in the load sense line at test point X4, see Schematic Circuits.

Factory set with shims.

1 Auxiliary service 8 Load sense port

2 Shovel service 9 Load sense relief valve

3 Arms lift service 10 L.S. relief valve drain port

4 Auxiliary relief valve 11 Flow regulator valve

5 Service ports 12 Flushing valve housing

6 Inlet port 13 Inlet port

7 Tank port
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Section L - Servo Controls

Loader Valve (Sectional Type)

Specifications
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Fig 3. Precision Control Machines
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Fig 4. Advanced EasyControl Machines
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Section L - Servo Controls
Loader Valve (Sectional Type)

Descriptions

Descriptions

Loader Valve Services

The loader valve may have both manually operated and

servo pilot operated spools 1 depending on the machine 1

variant. The valve spools are of a closed-centre design,
and incorporate pressure compensator valves PC for each
service.

With the spools 1 in the neutral position, the oil from the
hydraulic pump(s) enters the valve block inlet gallery P and
is dead-ended by the central land of the spool.

When a service is selected, the spool 1 moves against the
force of the centering spring 2, allowing oil to flow out of
one of the service ports (either A or B) to move the
applicable service ram. When the service is de-selected,
the centering spring 2 returns the spool to the neutral
position.

When multiple services are selected simultaneously, the
pressure compensator valves PC sense which service is
generating the highest load pressure. This allows the
pump operating pressure to adjust to a value sufficient to
operate the ram with the highest load. The load hold check
valves 3 prevent the load falling back if the load pressure
is greater than the pump pressure.

The closed-centre design means that the hydraulic
services are not connected in parallel, which ensures
consistent service operation regardless of load.
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Fig 5. Manually operated spool shown
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Section L - Servo Controls
Loader Valve (Sectional Type)

Descriptions

Pressure Compensator Valves
Operation

Operating an Individual Service

Fig 6.

It must be noted that the load sense gallery LS is Table 1. Colour Key to Oil Flow and Pressure
connected to all the pressure compensator valves PC (one
for each service) as shown in = Fig 6. ([1L-281). The . Full Pressure
pressure in the load sense gallery LS will always be equal

to the highest load from any of the services. Pressure
The pressure compensator valves are fitted between each . Neutral
service spool and service ram, and sense the pressure

acting on either side of the particular service spool. The . Exhaust
pressure compensator valve will move in response to the

pressure drop (pressure differential) created across the Lock Up
spool.

When one service only is operated X, the pressure
compensator valve PC is FULLY opened as shown,
connecting the gallery P1 to gallery P2 and to the ram
service port without any pressure drop.
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Section L - Servo Controls
Loader Valve (Sectional Type)

Operating Multiple Services

Descriptions

Normal Condition

When another service with a higher load is operated
simultaneously, a typical example is the lifting of the boom
Y and simultaneous operation of the bucket X as shown in
= Fig 7. ([ L-282).

The higher load pressure in the boom service causes the
pressure compensator valve PC in the bucket service to
partially close, reducing the size of the opening through
which the oil must flow, and in this way maintains a
pressure drop across the pressure compensator equal to
the pressure drop across the bucket service spool.

In this example, because of the action of the pressure
compensator valve the bucket service is always kept
independent of the other services, the bucket ram speed
remains constant (as controlled by the bucket service
spool) and is not affected by the greater operating
pressure in the boom service.

With Insufficient Flow from Pump

Should the oil flow demanded by the sum of the combined
services operating ever exceed that of the pump, all the
pressure compensator valves will partially close
accordingly, effectively dividing the available flow between
all the services proportionally.

In this condition the service ram with the highest load will
NOT stop, because the speed of the other service rams
operating will have been reduced proportionally by the
action of the pressure compensator valves to compensate.

When one of the service spools is returned to neutral, the
speed of the other service rams still operating will all
increase proportionally.

= Table 1. Colour Key to Oil Flow and Pressure
([ L-281).
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Section L - Servo Controls
Loader Valve (Sectional Type)

Removal and Replacement

Removal and Replacement

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Before commencing work, ensure that the exterior of the
loader valve block and the working area are thoroughly
cleaned and free of possible sources of contamination.

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

Machines with Manual Spools: Operate the loader
control levers back and forth several times to vent any
residual hydraulic pressure.

2  Working beneath the machine, disconnect all the
hydraulic hoses from the loader valve block. Label
each hose before disconnecting to ensure correct
replacement.

Plug the open ports and cap the hose ends to prevent
loss of fluid and ingress of dirt. Put a suitable
receptacle beneath the valve block to collect any
hydraulic fluid spillage.

Machines with Manual Spools: Disconnect the
control rod linkages from the ends of the spools.

A WARNING

This component is heavy. It must only be removed or
handled using a suitable lifting method and device.

BF-4-1_1

3 Remove the three securing nuts A, then carefully lift
the valve block away from the resilient mounts B.

Fig 8. Typical Valve Shown

Replacement

Replacement is the reverse of the removal sequence, but
note the following:

Inspect the resilient mounts B for damage, cracking etc. If
the mounts are not in good condition, replace them with
new ones.

Apply JCB Threadlocker and Sealer to the threads of nuts
A before fitting.

Ensure the hoses are correctly installed, and phased in the
same position as removal to prevent chafing.

On completion, run the engine and check for leaks.
If a new valve block has been fitted, check the pressure

setting of the load sense relief valve (LSRV) C. Refer to the
applicable machine SYSTEM - Service Procedures.

L-283

9803/3290-15

L-283



¥8¢-1

GT-06C€/€086

¥8¢-1

Valve Block Sections

2 Fig 9. ([AL-285) and =>Fig 10. ([1L-286). The
valve block is a “sectional' type, which is made up of a
number of separate sections. The illustration is
intended as a guide to identifying the components.

Be sure to note the location of all components when
dismantling. Although some components may appear
to be identical they are not interchangeable. Make
sure that components are assembled in their original
positions.

Great care should be taken when dismantling and
assembling a valve to avoid the following:

— Contamination
— Damage to spools
— Damage to seal grooves

Any of the above may result in possible problems with
the operation of the valve.

Dismantle

1 Remove the valve block from the machine.

2  Remove the three tie rod nuts 1.

3  Carefully separate and remove the end plate 2
followed by the remaining service sections 3. If
the inlet section 4 is to be replaced, remove and
retain the tie rods 5.

Assemble

Assembly is the reverse of the dismantling sequence
but note the following:

Dismantle and Assemble

Clean the valve components in an appropriate
solvent. Ensure that the mating faces of the valve
sections are thoroughly clean before assembly.

Renew the "O' rings located between the valve
sections. Make sure the “O' ring seals are not trapped
or damaged.

Check the Load Hold Check Valve "O' rings and
replace if necessary. =>Load Hold Check

Valves ([} L-304).

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

If the tie rods 5 were unscrewed from the inlet section
4, apply JCB Threadlocker and Sealer to the threads
before refitting. Apply JCB Threadlocker and Sealer to
the threads of nuts 1.

Table 2. Torque Settings
Item Nm kgf m Ibf ft

1 35 3.6 25.8

Component Key:

© 0 N O 0o M W N PP

11
12
13
14
15

Tie Rod Nuts

End Plate

Service Sections

Inlet - Outlet Section

Tie Rods

Load Hold Check Valves
Pressure Compensator Valves
Service Spool - Servo Operated

Service Spool - Manually Operated
Electric Detent (PC3 Machines)

Service Spool - Manually Operated
Mechanical Detent (PC3 Machines)

Flushing Valve

Load Sense Relief Valve
Flow Regulator Valve
Auxiliary Relief Valve (ARV)
Blanking Plug
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Fig 9. Valve Components (Precision Control Machines)
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Fig 10. Valve Components (Advanced EasyControl Machines)
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Section L - Servo Controls
Loader Valve (Sectional Type)

Servo Operated Spool
Removal

= Fig 11. ([1L-288). It is possible to remove a spool
without removing the loader valve block from the machine.
Working beneath the machine, it may be easier to remove
the spool from the bottom as shown.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Before commencing work, ensure that the exterior of the
valve block and the working area are thoroughly cleaned
and free of possible sources of contamination.

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Gain access to the loader valve and disconnect and
blank any hoses or pipes which may interfere with the
removal of the spool.

3 Disconnect and blank the servo pilot hoses
connected to the end caps 2 at each end of the spool.

4  Remove the screws 1 and carefully lift off the end cap
2. Retrieve the spring 4 and spring retainer 5, then
withdraw the spool 6 from the valve body.

Note: When removing 'O' Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O' Rings and
back-up rings. DO NOT use worn or damaged items.

Dismantle and Assemble

Inspection
Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Replace as
necessary.

Assemble

Assembly is the reverse of the removal sequence but note
the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew 'O' ring 3.
Spool Orientation: The spool may have a ring A

machined into it, which must be positioned downwards.
= Servo Spool Orientation ([ L-289).

Table 3. Torque Settings
Item Nm kgf m Ibf ft

1 10 1 7.4
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Section L - Servo Controls
Loader Valve (Sectional Type)

Dismantle and Assemble
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Fig 11. Servo Operated Spool
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Section L - Servo Controls
Loader Valve (Sectional Type)

Dismantle and Assemble

Servo Spool Orientation

Fig 12.

The auxiliary, shovel and loader spools have rings
machined in them which must be positioned downwards.

Important: The spools are very different and must be
replaced in their original sections. Failure to do so will
result in problems with the operation of the valve.

Component Key:

1 Auxiliary spool
2 Shovel spool
3 Loader spool
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Section L - Servo Controls
Loader Valve (Sectional Type)

Manually Operated - Electric Detent
Spool

Removal

2 Fig 13. ([AL-291). It is possible to remove a spool
without removing the loader valve block from the machine.
The centring spring 15 is at the bottom, so the spool must
be removed from the bottom.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
and loader lever controls several times to vent the
hydraulic pressure from the servo system and service
rams. Turn the starter switch to the OFF position and
remove the key.

2  Gain access to the loader valve and disconnect and
blank any hoses or pipes which may interfere with the
removal of the spool.

3 Disconnect the control rod linkage from the spool
tongue.

4 Remove the screws 1, boot 2 and plate 3.

5 Unscrew the solenoid 6 from the housing 8. Remove
the screws 7, housing 8 and carefully withdraw the
spool assembly from the valve body.

Dismantle

1 Holdthe spool assembly in a vice using a spool clamp
(refer to Service Tools) as shown at A.

2 Remove the circlip 10, disc 11 and spring 12.

Dismantle and Assemble

3 Unscrew the spool end 13 and remove the centring
spring 15 with spring retainers 14 and 16. It may be
necessary to pre-heat the spool to 200° C in an oven
or with a heat gun to remove the spool end.

Note: When removing 'O’ Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O' Rings and
back-up rings. DO NOT use worn or damaged items.
Inspection

Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Replace as
necessary.

Assemble

Assembly is the reverse of the removal sequence but note
the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew lip seal 4 and 'O' rings 5 and 18. = Renewing the
Valve Spool Seals ([1L-292).

Table 4. Torque Settings

Item Nm kgf m Ibf ft
1 10 1 7.4
7 10 1 7.4
13 10 1 7.4
19 10 1 7.4

Tongue Replacement (if necessary)

1 Holdthe spool assembly in a vice using a spool clamp
(refer to Service Tools).

2 Loosen the tongue 19 with an open ended wrench as
shown at B. It may be necessary to pre-heat the spool
to 200° C in an oven or with a heat gun to dismantle
the spool.

Important: DO NOT use a welding torch to heat the
tongue as deformation of the spool may result.
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Section L - Servo Controls
Loader Valve (Sectional Type)
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Dismantle and Assemble
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Fig 13. Manually Operated - Electric Detent Spool
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Section L - Servo Controls
Loader Valve (Sectional Type)

Dismantle and Assemble

Renewing the Valve Spool Seals

Note that the procedure described below is applicable for
manually operated spools only.

1 = Fig 14. ([AL-292). Lubricate the spool 1, bore and
seal groove with JCB Hydraulic Fluid. Move the spool
to position A and then install the seal 2 in its groove.

Note: The seal MUST be fitted carefully onto the end of the
spool to ensure that it is not damaged by the spool lands Fig 16. Position C
and that its tightness property does not deteriate. The

metal part of the seal should be on the outside.

Fig 14. Position A

2  Fig 15. ([1L-292). Move the spool to position B
and then install the seal 3. It is important to note that
the spool must not be moved beyond position B,
otherwise the edge of the spool (face D) may damage
the seal fitted first (item 2).

2

/
3/j J \D I

Fig 15. Position B

3 = Fig 16. ([1L-292). Position the spool in its central
position C. Reassemble the spool centering spring
mechanism.

L-292 9803/3290-15 L-292



Section L - Servo Controls
Loader Valve (Sectional Type)

Manually Operated - Mechanical Detent
Spool

Removal

2 Fig 17. ([AL-295). It is possible to remove a spool
without removing the loader valve block from the machine.
The centring spring 16 is at the bottom, so the spool must
be removed from the bottom.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
and loader lever controls several times to vent the
hydraulic pressure from the servo system and service
rams. Turn the starter switch to the OFF position and
remove the key.

2  Gain access to the loader valve and disconnect and
blank any hoses or pipes which may interfere with the
removal of the spool.

3 Disconnect the control rod linkage from the spool
tongue.

4 Remove the screws 1, boot 2 and plate 3.

5 Remove the screws 6, cover 7 and carefully withdraw
the spool assembly from the valve body.

Dismantle

1 Holdthe spool assembly in a vice using a spool clamp
(refer to Service Tools) as shown at A.

2 Use ametal rod (min. length 80 mm x 6 mm diameter)
to push on the central ball 10 while extracting the
detent bush 9 as shown. Mark the orientation of the

Dismantle and Assemble

bush to ensure that it is fitted the correct way round
on re-assembly.

3 Carefully remove the balls 10 and 12, and the spring
11.

4  Unscrew the spool end 13 and remove the centring
spring 16 with spring retainers 15 and 17. It may be
necessary to pre-heat the spool to 200° C in an oven
or with a heat gun to remove the spool end.

Note: When removing 'O’ Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O' Rings and
back-up rings. DO NOT use worn or damaged items.
Inspection

Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Replace as
necessary.

Assemble

Assembly is the reverse of the removal sequence but note
the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew lip seal 4 and 'O’ rings 5, 19 and 20. = Renewing
the Valve Spool Seals ([1L-292).

Table 5. Torque Settings

Item Nm kgf m Ibf ft
1 10 1 7.4
6 10 1 7.4
13 10 1 7.4
22 10 1 7.4

Tongue Replacement (if necessary)

1 Holdthe spool assembly in a vice using a spool clamp
(refer to Service Tools).

2 Loosen the tongue 22 with an open ended wrench as
shown at B. It may be necessary to pre-heat the spool
to 200° C in an oven or with a heat gun to dismantle
the spool.
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Section L - Servo Controls
Loader Valve (Sectional Type)

Dismantle and Assemble

Important: DO NOT use a welding torch to heat the
tongue as deformation of the spool may result.
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Section L - Servo Controls

Loader Valve (Sectional Type)

Dismantle and Assemble
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Fig 17. Manually Operated - Mechanical Detent Spool
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Section L - Servo Controls
Loader Valve (Sectional Type)

Load Sense Relief Valve

= Fig 18. ([} L-297).

Removal

Itis possible to remove a valve without removing the valve
block from the machine.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Gain access to the valve and disconnect and blank
any hoses or pipes which may interfere with the
removal of the load sense relief valve.

3 Unscrew the load sense relief valve from the valve
block. Cover the ports to prevent the ingress of dirt
and remove to a clean working area.

Dismantle

1 Loosen locknut 1, unscrew and remove adjuster nut 2
and adjuster screw 3.

2 Carefully remove spring 4 and poppet 5 from valve
body.

Note: When removing 'O' Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O' Rings and
back-up rings. DO NOT use worn or damaged items.

Dismantle and Assemble

Inspection

Inspect the valve components for scratches, pitting,
corrosion or any other type of damage.

Note: If any part other than "O' rings are damaged the
entire valve must be renewed.

Assemble

Assembly is the reverse of the dismantling sequence but
note the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.

Adjust the pressure setting as required. Refer to the
applicable machine SYSTEM - Service Procedures.
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Section L - Servo Controls
Loader Valve (Sectional Type)

Fig 18. Load Sense Relief Valve

Table 6. Torque Settings

Item Nm kgf m

Ibf ft

6 45 4.6

33.2

Dismantle and Assemble
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Section L - Servo Controls
Loader Valve (Sectional Type)

External Auxiliary Relief Valves (ARV's)
Removal
= Fig 19. ([1L-299). It is possible to remove an external

auxiliary relief valve without removing the valve block from
the machine.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Gain access to the valve and disconnect and blank
any hoses or pipes which may interfere with the
removal of the auxiliary relief valve(s).

3 Unscrew the auxiliary relief valve(s) from the valve
block. Cover the ports to prevent the ingress of dirt
and remove to a clean working area.

Dismantle

1  Prise off plastic locking cap.

2 Loosen locknut 1 and remove adjuster screw 2.

3 Carefully remove spring 3 and poppet 4.

4  Unscrew upper valve body 5 and remove springs 6
and piston 7.

Note: When removing 'O' Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O’ Rings and
back-up rings. DO NOT use worn or damaged items.

Dismantle and Assemble

Inspection

Inspect the valve components for scratches, pitting,
corrosion or any other type of damage.

Note: If any part other than "O' rings are damaged the
entire valve must be renewed.

Assemble

Assembly is the reverse of the dismantling sequence but
note the following:

Important: The ARV's appear identical but have various
pressure settings. = Specifications ([ L-278). Ensure
that they are correctly adjusted and fitted in their specified
positions.

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.
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Section L - Servo Controls
Loader Valve (Sectional Type)

Fig 19. Auxiliary Relief Valve - External Type

Table 7. Torque Settings
Item Nm kgf m Ibf ft

8 70 7.1 51.6

Dismantle and Assemble
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Section L - Servo Controls
Loader Valve (Sectional Type)

Internal Auxiliary Relief Valves (ARV's) -
if fitted

The internal auxiliary relief valves are accessible through
the loader valve service ports. It may be possible to
remove an auxiliary relief valve without removing the valve
block from the machine.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.
GEN-4-1_1

Before commencing work, ensure that the exterior of the
valve block and the working area are thoroughly cleaned
and free of possible sources of contamination.

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2 Gain access to the valve block, and disconnect and
blank any hoses or pipes which may interfere with the
removal of the auxiliary relief valve(s).

3  Unscrew and remove the adaptor 1 from the
applicable service port.

4  Unscrew the auxiliary relief valve 2 from the valve
block section. Cover the ports to prevent the ingress
of dirt and remove to a clean working area.

Inspection

Inspect the valve components for scratches, pitting,
corrosion or any other type of damage.

Note: If any part other than "O' rings are damaged the
entire valve must be renewed.

Replacement

Replacement is the reverse of the removal sequence, but
note the following:

Important: The internal ARV's appear identical but have
various pressure settings. = Specifications ([ L-278).

Dismantle and Assemble

The internal ARV's are factory set and cannot be adjusted.
Ensure that they are refitted in their specified positions.

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all "O' rings and back-up rings.

e
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Fig 20. Typical Valve Block - Sectioned View

J

I

\

1

Table 8. Torque Settings

Item Nm kgf m Ibf ft

2 30-35 3-35 22 -26
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Section L - Servo Controls
Loader Valve (Sectional Type)

Flow Regulator Valve

= Fig 21. ([} L-302).

Removal

Itis possible to remove a valve without removing the valve
block from the machine.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Gain access to the valve and disconnect and blank
any hoses or pipes which may interfere with the
removal of the flow regulator valve.

3  Unscrew the flow regulator valve from the valve
block. Cover the ports to prevent the ingress of dirt
and remove to a clean working area.

Dismantle

1  Unscrew and remove top plug 1.

2 Carefully remove shims 2, spring 3 and piston 4.

Note: When removing 'O’ Rings and seals, use an

appropriately rounded tool that WILL NOT cause any

damage to the seal grooves. Discard ALL 'O' Rings and
back-up rings. DO NOT use worn or damaged items.

Dismantle and Assemble

Inspection

1 Inspect the valve components for scratches, pitting,
corrosion or any other type of damage.

2  Clean the filter gauze 5 fitted in the end of the valve
body.

Note: If any part other than "O' rings are damaged the
entire valve must be renewed.

Assemble

Assembly is the reverse of the dismantling sequence but
note the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.

Be sure to fit filter gauze 5 the correct way round.
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Section L - Servo Controls
Loader Valve (Sectional Type)

Dismantle and Assemble

Fig 21. Flow Regulator Valve

Table 9. Torque Settings

Item Nm kgf m Ibf ft

6 20 2 14.8
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Section L - Servo Controls
Loader Valve (Sectional Type)

Pressure Compensator Valves

Removal

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 To gain access to the pressure compensator valves,
remove the middle tie rod from the hole A (leaving the
valve block sections held together with the remaining
two tie rods).

In order to remove the middle tie rod, it may be
necessary to undo the valve block securing nuts, and
pull the valve block away from the chassis.

2 Use an 8mm Allen key to remove the compensator
plug 1.

3 Use a magnet to extract the compensator valve 2
from its bore.

4  Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Replace as
necessary.

Replacement

Replacement is the reverse of the removal sequence but
note the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.

Apply JCB Threadlocker and Sealer to the threads of the
tie rod, and tie rod nut before fitting.

Table 10. Torque Settings

Dismantle and Assemble

Fig 22.

Iltem

Nm

kgf m

Ibf ft

60

6.1

44.3
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Section L - Servo Controls
Loader Valve (Sectional Type)

Load Hold Check Valves

Removal

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Remove the valve block from the machine.

2 To gain access to the load hold check valves,
separate the valve block sections. 2> Valve Block
Sections ([ L-284).

3 Use an Allen key to remove the load hold check valve
plug 1.

4  Remove spring 2 and poppet 3.

5 Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Ensure good
condition of seating faces on poppets 3, and on the
mating faces in the valve block. Replace as
necessary.

Replacement

Replacement is the reverse of the removal sequence but
note the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.

Carefully assemble the valve block sections. => Valve
Block Sections ([ L-284).

Dismantle and Assemble

Q

2
3
Table 11. Torque Settings
Item Nm kgf m Ibf ft
1 30 3 22.1
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Section L - Servo Controls

Loader Valve (Monoblock Type)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([ L-306)
= Descriptions ([ L-308)
= Loader Valve Services ([ L-308)
= Unloader Operation ([ L-309)
= Removal and Replacement ([} L-310)
= Dismantle and Assemble ([} L-311)
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Section L - Servo Controls
Loader Valve (Monoblock Type)

Specifications
Specifications
Model Reference: 6650C
Relief Valve Settings: bar kgf/cm? Ibf/in2
Shovel Ram Head Side (ARV) ® 172 175 2500
Shovel Ram Rod Side (ARV) 310 316 4500
Main Relief Valve (MRV) 252 257 3650
Unloader Valve 227 231 3300
Weight: 43 kg (95 Ibs)

(1) Allthe auxiliary relief valves (ARV's) are factory set. If a relief valve is suspected as being faulty it must be renewed
as a complete assembly.

Component Key: = Fig 1. ([21L-307)

1 Auxiliary service 8 Load hold check valve

2 Shovel service 9 Main relief valve (MRV)

3 Arms lift service 10 Unloader valve

4 Auxiliary relief valve 11 Tank port

5 Service ports 12 High pressure carryover port (HPCO)
6 Inlet port (P1 pump) 13 Unloader solenoid

7 Inlet port (P2 pump)
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Section L - Servo Controls
Loader Valve (Monoblock Type)

Specifications
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Section L - Servo Controls
Loader Valve (Monoblock Type)

Descriptions

Loader Valve Services

The loader valve may have both manually operated and
servo pilot operated spools 1 depending on the machine
variant. The valve spools are of a open-centre design.

With the spools 1 in the neutral position, the oil from the
hydraulic pump(s) flows through the valve block neutral
gallery N (around the central waist of the spool) and
eventually back to tank.

When a service is selected, the spool 1 moves against the
force of the centering spring 2, allowing oil to flow out of
one of the service ports (either A or B) to move the
applicable service ram. When the service is de-selected,
the centering spring 2 returns the spool to the neutral
position.

The load hold check valve 3 prevents the load falling back
if the load pressure is greater than the pump pressure.

The open-centre design means that the hydraulic services
are connected in parallel.

".1.1.1:):'.":‘.

Descriptions
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C082480

Fig 2. Manually operated spool shown
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Section L - Servo Controls
Loader Valve (Monoblock Type)

Descriptions

Unloader Operation

The unloader operates in the same way as standard non-
servo machines described in Section E. See Section E,
Hydraulics - Circuit Descriptions.
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Section L - Servo Controls
Loader Valve (Monoblock Type)

Removal and Replacement

Removal and Replacement

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Loader Valve.
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Section L - Servo Controls
Loader Valve (Monoblock Type)

Dismantle and Assemble

Dismantle and Assemble

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Loader Valve.
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Section L - Servo Controls

Excavator Valve (Sectional Type)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([} L-313)
= Descriptions ([ L-315)
= Excavator Valve Services ([ L-315)

= Pressure Compensator Valves
Operation ([N L-316)

= Removal and Replacement ([} L-318)
= Dismantle and Assemble ([AL-319)
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Model Reference:
Relief Valve Settings:
Boom Ram Head Side (ARV) @
Boom Ram Rod Side (ARV)
Bucket Ram Head Side (ARV) @
Bucket Ram Rod Side (Rockbreaker option only) @
Dipper Ram Head Side (ARV) @
Dipper Ram Rod Side (ARV) @
Slew Left and Right (ARV)
Extending Dipper Ram Head Side (ARV)

Specifications
Specifications

SX14

bar kgf/cm? Ibf/in2

262 - 269 267 - 274 3800 - 3900
345 - 352 351 - 358 5000 - 5100
262 - 269 267 - 274 3800 - 3900
270-273 0 275 - 278 3900 - 3950
262 - 269 267 - 274 3800 - 3900
262 - 269 267 - 274 3800 - 3900
262 - 269 267 - 274 3800 - 3900
140 - 148 143 - 150 2050 - 2150
210-218 214 - 222 3050 - 3150

Extending Dipper Ram Rod Side (ARV)
Weight:

TBA kg (TBA Ibs)

(1) Allthe auxiliary relief valves (ARV's) are factory set. The external type ARV's (item 8 and 8a) are sealed with a plastic
tamper proof cap. The internal type ARV's (inside the service ports) cannot be adjusted. If a relief valve is suspected

as being faulty it must be renewed as a complete assembly.

(2) Internal type ARV from machine serial no. 975547.
(3) Was 255 - 258 bar (external type ARV) on machines upto serial no. 975546.

Component Key: 2 Fig 3. ([1L-314) and = Fig 4. ([1L-314)

1 Auxiliary service 8a Auxiliary relief valve (Rockbreaker option - if fitted)

2 Bucket service 9 Service ports

3 Dipper service 10 Load sense port

4 Stabiliser service 11 Hydraclamp port (Sideshift)

5 Stabiliser service 12 Hydraclamp solenoid (Sideshift)

6 Boom service 13 Inlet port

7 Slew service 14 Tank port

8 Auxiliary relief valve - External type
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Specifications

rial no. 975546

upto se

Fig 3. Machines

rial no. 975547

Fig 4. Machines from se
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Descriptions

Excavator Valve Services

The excavator valve has servo pilot operated spools 1.
The valve spools are of a closed-centre design, and
incorporate pressure compensator valves PC for each
service.

Note: Pressure compensator valves are not fitted at the
excavator valve stabiliser spools on Advanced
EasyControl machines, or on Precision Control machines
from October 2005.

With the spools 1 in the neutral position, the oil from the
hydraulic pump(s) enters the valve block inlet gallery P and
is dead-ended by the central land of the spool.

When a service is selected, the spool 1 moves against the
force of the centering spring 2, allowing oil to flow out of
one of the service ports (either A or B) to move the
applicable service ram. When the service is de-selected,
the centering spring 2 returns the spool to the neutral
position.

When multiple services are selected simultaneously, the
pressure compensator valves PC sense which service is
generating the highest load pressure. This allows the
pump operating pressure to adjust to a value sufficient to
operate the ram with the highest load. The load hold check
valves 3 prevent the load falling back if the load pressure
is greater than the pump pressure.

The closed-centre design means that the hydraulic
services are not connected in parallel, which ensures
consistent service operation regardless of load.
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Descriptions

Pressure Compensator Valves
Operation

Operating an Individual Service

Fig 6.

It must be noted that the load sense gallery LS is Table 1. Colour Key to Oil Flow and Pressure
connected to all the pressure compensator valves PC (one
for each service) as shown in = Fig 6. ([1L-316). The . Full Pressure
pressure in the load sense gallery LS will always be equal

to the highest load from any of the services. Pressure
The pressure compensator valves are fitted between each . Neutral
service spool and service ram, and sense the pressure

acting on either side of the particular service spool. The . Exhaust
pressure compensator valve will move in response to the

pressure drop (pressure differential) created across the Lock Up
spool.

When one service only is operated X, the pressure
compensator valve PC is FULLY opened as shown,
connecting the gallery P1 to gallery P2 and to the ram
service port without any pressure drop.
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Operating Multiple Services

Descriptions

Normal Condition

When another service with a higher load is operated
simultaneously, a typical example is the lifting of the boom
Y and simultaneous operation of the bucket X as shown in
= Fig 7. ([ L-317).

The higher load pressure in the boom service causes the
pressure compensator valve PC in the bucket service to
partially close, reducing the size of the opening through
which the oil must flow, and in this way maintains a
pressure drop across the pressure compensator equal to
the pressure drop across the bucket service spool.

In this example, because of the action of the pressure
compensator valve the bucket service is always kept
independent of the other services, the bucket ram speed
remains constant (as controlled by the bucket service
spool) and is not affected by the greater operating
pressure in the boom service.

With Insufficient Flow from Pump

Should the oil flow demanded by the sum of the combined
services operating ever exceed that of the pump, all the
pressure compensator valves will partially close
accordingly, effectively dividing the available flow between
all the services proportionally.

In this condition the service ram with the highest load will
NOT stop, because the speed of the other service rams
operating will have been reduced proportionally by the
action of the pressure compensator valves to compensate.

When one of the service spools is returned to neutral, the
speed of the other service rams still operating will all
increase proportionally.

= Table 1. Colour Key to Oil Flow and Pressure
([ L-316).
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Removal and Replacement

Removal and Replacement

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Sideshift Machines: To improve access to the valve
block, sideshift the excavator fully to the left, then lower to
the ground.

Before commencing work, ensure that the exterior of the
excavator valve block and the working area are thoroughly
cleaned and free of possible sources of contamination.

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Working beneath the machine, disconnect all the
hydraulic hoses from the excavator valve block. Label
each hose before disconnecting to ensure correct
replacement.

Plug the open ports and cap the hose ends to prevent
loss of fluid and ingress of dirt. Put a suitable
receptacle beneath the valve block to collect any
hydraulic fluid spillage.

3 Sideshift Machines: Disconnect the harness
electrical connector at the hydraclamps solenoid C.

A WARNING

This component is heavy. It must only be removed or
handled using a suitable lifting method and device.

BF-4-1_1

4  Support the weight of the valve block with suitable
lifting equipment, then remove the three securing nuts
A. Carefully lift the valve block away from the resilient
mounts B.
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Replacement

Replacement is the reverse of the removal sequence, but
note the following:

Inspect the resilient mounts B for damage, cracking etc. If
the mounts are not in good condition, replace them with
new ones.

Apply JCB Threadlocker and Sealer to the threads of nuts
A before fitting.

Ensure the hoses are correctly installed, and phased in the
same position as removal to prevent chafing.

On completion, run the engine and check for leaks.
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Valve Block Sections

= Fig 9. ([1L-320). The valve block is a “sectional'
type, which is made up of a number of separate
sections. The illustration is intended as a guide to
identifying the components.

Be sure to note the location of all components when
dismantling. Although some components may appear
to be identical they are not interchangeable. Make
sure that components are assembled in their original
positions.

Great care should be taken when dismantling and
assembling a valve to avoid the following:

— Contamination
— Damage to spools
— Damage to seal grooves

Any of the above may result in possible problems with
the operation of the valve.

Dismantle

1 Remove the valve block from the machine.

2  Remove the three tie rod nuts 1.

3  Carefully separate and remove the end plate 2
followed by the remaining service sections 3. If
the inlet section 4 is to be replaced, remove and
retain the tie rods 5.

Assemble

Assembly is the reverse of the dismantling sequence
but note the following:

Dismantle and Assemble

Clean the valve components in an appropriate
solvent. Ensure that the mating faces of the valve
sections are thoroughly clean before assembly.

Renew the "O' rings located between the valve
sections. Make sure the “O' ring seals are not trapped
or damaged.

Check the Load Hold Check Valve "O' rings and
replace if necessary. =>Load Hold Check

Valves ([} L-328).

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

If the tie rods 5 were unscrewed from the inlet section
4, apply JCB Threadlocker and Sealer to the threads
before refitting. Apply JCB Threadlocker and Sealer to
the threads of nuts 1.

Table 2. Torque Settings
Item Nm kgf m Ibf ft

1 35 3.6 25.8

Component Key:

© 0 N O 0o M W N PP

e =
N PO

Tie Rod Nuts

End Plate

Service Sections

Inlet - Outlet Section

Tie Rods

Load Hold Check Valves
Pressure Compensator Valves
Service Spool (Servo Operated)
Hydraclamp Valve
Hydraclamp Solenoid
Auxiliary Relief Valve (ARV)
Blanking Plug
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Dismantle and Assemble
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Servo Operated Spool
Removal

= Fig 10. ([1L-322). It is possible to remove a spool
without removing the excavator valve block from the
machine. Working beneath the machine, it may be easier
to remove the spool from the bottom as shown.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Before commencing work, ensure that the exterior of the
valve block and the working area are thoroughly cleaned
and free of possible sources of contamination.

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2 Gain access to the excavator valve and disconnect
and blank any hoses or pipes which may interfere
with the removal of the spool.

3 Disconnect and blank the servo pilot hoses
connected to the end caps 2 at each end of the spool.

4  Remove the screws 1 and carefully lift off the end cap
2. Retrieve the spring 4 and spring retainer 5, then
withdraw the spool 6 from the valve body.

Note: When removing 'O' Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O' Rings and
back-up rings. DO NOT use worn or damaged items.

Dismantle and Assemble

Inspection
Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Replace as
necessary.

Assemble

Assembly is the reverse of the removal sequence but note
the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew 'O' ring 3.
Spool Orientation: The spool may have a ring A

machined into it, which must be positioned downwards.
= Servo Spool Orientation ([ L-323).

Table 3. Torque Settings

Item Nm kgf m Ibf ft

1 10 1 7.4
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Dismantle and Assemble

Fig 10. Servo Operated Spool
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Section L - Servo Controls
Excavator Valve (Sectional Type)

Dismantle and Assemble

Servo Spool Orientation

5

=y

Fig 11.

The auxiliary, bucket and slew spools have rings machined )
. . e Key:
in them which must be positioned downwards. Component Key
Auxiliary spool
The dipper and boom spools have regeneration holes

Bucket spool
which must be positioned as shown.

Dipper spool

The stabiliser spools have no particular orientation,
however it is good practice to refit the spools in the same
orientation that they were removed.

Stabiliser spool
Stabiliser spool
Boom spool

~N O 0o WN PP

Important: The spools are very different and must be
replaced in their original sections. Failure to do so will
result in problems with the operation of the valve.

Slew spool
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Excavator Valve (Sectional Type)

External Auxiliary Relief Valves (ARV's)
Removal
= Fig 12. ([1L-325). It is possible to remove an external

auxiliary relief valve without removing the valve block from
the machine.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2  Gain access to the valve and disconnect and blank
any hoses or pipes which may interfere with the
removal of the auxiliary relief valve(s).

3 Unscrew the auxiliary relief valve(s) from the valve
block. Cover the ports to prevent the ingress of dirt
and remove to a clean working area.

Dismantle

1  Prise off plastic locking cap.

2 Loosen locknut 1 and remove adjuster screw 2.

3 Carefully remove spring 3 and poppet 4.

4  Unscrew upper valve body 5 and remove springs 6
and piston 7.

Note: When removing 'O' Rings and seals, use an
appropriately rounded tool that WILL NOT cause any
damage to the seal grooves. Discard ALL 'O’ Rings and
back-up rings. DO NOT use worn or damaged items.

Dismantle and Assemble

Inspection

Inspect the valve components for scratches, pitting,
corrosion or any other type of damage.

Note: If any part other than "O' rings are damaged the
entire valve must be renewed.

Assemble

Assembly is the reverse of the dismantling sequence but
note the following:

Important: The ARV's appear identical but have various
pressure settings. = Specifications ([1L-313). Ensure
that they are correctly adjusted and fitted in their specified
positions.

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.
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Excavator Valve (Sectional Type)

Fig 12. Auxiliary Relief Valve - External Type

Table 4. Torque Settings
Item Nm kgf m Ibf ft

8 70 7.1 51.6

Dismantle and Assemble

L-325 9803/3290-15

L-325



Section L - Servo Controls
Excavator Valve (Sectional Type)

Internal Auxiliary Relief Valves (ARV's) -
if fitted

The internal auxiliary relief valves are accessible through
the excavator valve service ports. It may be possible to
remove an auxiliary relief valve without removing the valve
block from the machine.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.
GEN-4-1_1

Before commencing work, ensure that the exterior of the
valve block and the working area are thoroughly cleaned
and free of possible sources of contamination.

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2 Gain access to the valve block, and disconnect and
blank any hoses or pipes which may interfere with the
removal of the auxiliary relief valve(s).

3 Unscrew and remove the hose adaptor from the
applicable service port.

4  Use an allen key to remove the auxiliary relief valve 1
from the valve block section. Cover the ports to
prevent the ingress of dirt and remove to a clean
working area.

5 Inspect the valve components for scratches, pitting,
corrosion or any other type of damage.

Note: If any part other than "O' rings are damaged the
entire valve must be renewed.

Replacement

Replacement is the reverse of the removal sequence, but
note the following:

Important: The internal ARV's appear identical but have
various pressure settings. = Specifications ([AL-313).

Dismantle and Assemble

The internal ARV's are factory set and cannot be adjusted.
Ensure that they are refitted in their specified positions.

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all "O' rings and back-up rings.

&=
A —

Fig 13.

Table 5. Torque Settings
Item Nm kgf m Ibf ft
1 30-35 3-35 22 -26
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Excavator Valve (Sectional Type)

Pressure Compensator Valves

Note: Pressure compensator valves are not fitted at the
stabiliser spools on Advanced EasyControl machines, or
on Precision Control machines from October 2005.

Removal

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 To gain access to the pressure compensator valves,
remove the middle tie rod from the hole A (leaving the
valve block sections held together with the remaining
two tie rods).

In order to remove the middle tie rod, it may be
necessary to undo the valve block securing nuts, and
pull the valve block away from the chassis.

2 Use an 8mm Allen key to remove the compensator
plug 1.

3 Use a magnet to extract the compensator valve 2
from its bore.

4  Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Replace as
necessary.

Replacement

Replacement is the reverse of the removal sequence but
note the following:

Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before
assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.

Apply JCB Threadlocker and Sealer to the threads of the
tie rod, and tie rod nut before fitting.

Dismantle and Assemble

Fig 15. Partial flow share (1-piece) compensator
shown

Table 6. Torque Settings

Item Nm kgf m Ibf ft

1 60 6.1 44.3
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Excavator Valve (Sectional Type)

Load Hold Check Valves

Removal

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

1 Remove the valve block from the machine.

2 To gain access to the load hold check valves,
separate the valve block sections. 2> Valve Block
Sections ([1L-319).

3 Use an Allen key to remove the load hold check valve
plug 1.

4  Remove spring 2 and poppet 3.

5 Inspect the valve components for scratches, pitting,
corrosion or any other type of damage. Ensure good
condition of seating faces on poppets 3, and on the
mating faces in the valve block. Replace as
necessary.

Replacement

Table 7. Torque Settings

Dismantle and Assemble

Replacement is the reverse of the removal sequence but Item Nm kgf m Ibf ft

note the following: 1 30 3 55 1
Clean the valve components in an appropriate solvent.

Lubricate parts with JCB Hydraulic Fluid before

assembling. Make sure that all the parts move freely.

Renew all 'O’ rings and back-up rings.

Carefully assemble the valve block sections. => Valve

Block Sections ([ L-319).
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Excavator Valve (Monoblock Type)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([N L-330)
= Descriptions ([ L-332)
= Excavator Valve Services ([1L-332)
= Hydraclamps Operation ([ L-333)
= Removal and Replacement ([ L-334)
= Dismantle and Assemble ([ L-335)
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Excavator Valve (Monoblock Type)

Specifications
Specifications

Model Reference: 6600F

Relief Valve Settings: bar kgf/cm? Ibf/in2
Boom Ram Head Side (ARV) @ 262 267 3800
Boom Ram Rod Side (ARV) 345 351 5000
Bucket Ram Head Side (ARV) 262 267 3800
Bucket Ram Rod Side (Rockbreaker option only) 270 275 3900
Dipper Ram Head Side (ARV) 262 267 3800
Dipper Ram Rod Side (ARV) 262 267 3800
Slew Left and Right (ARV) 262 267 3800

Weight: 67 kg (147 lbs)

(1) Allthe auxiliary relief valves (ARV's) are factory set. If a relief valve is suspected as being faulty it must be renewed
as a complete assembly.

Component Key: = Fig 1. ([1L-331)

1 Bucket service 8 Service ports

2 Dipper service 9 Load hold check valve

3 Stabiliser service 10 Tank port

4 Stabiliser service 11 High pressure carryover port (HPCO)
5 Boom service 12 Hydraclamp port (Sideshift)

6 Slew service 13 Hydraclamp solenoid (Sideshift)

7 Auxiliary relief valve 14 Inlet port
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Section L - Servo Controls
Excavator Valve (Monoblock Type)
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Section L - Servo Controls
Excavator Valve (Monoblock Type)

Descriptions

Excavator Valve Services

The excavator valve may have both manually operated
and servo pilot operated spools 1 depending on the
machine variant. The valve spools are of a open-centre
design.

With the spools 1 in the neutral position, the oil from the
hydraulic pump(s) flows through the valve block neutral
gallery N (around the central waist of the spool) and
eventually back to tank.

When a service is selected, the spool 1 moves against the
force of the centering spring 2, allowing oil to flow out of
one of the service ports (either A or B) to move the
applicable service ram. When the service is de-selected,
the centering spring 2 returns the spool to the neutral
position.

The load hold check valve 3 prevents the load falling back
if the load pressure is greater than the pump pressure.

The open-centre design means that the hydraulic services
are connected in parallel.

".1.1.1:):'.":‘.

Descriptions

[

NN
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1
—

C082480

Fig 2. Manually operated spool shown
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Section L - Servo Controls
Excavator Valve (Monoblock Type)

Descriptions

Hydraclamps Operation

The hydraclamps operate in the same way as standard
non-servo machines described in Section E. See Section
E, Hydraulics - Circuit Descriptions.
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Excavator Valve (Monoblock Type)

Removal and Replacement

Removal and Replacement

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Excavator Valve.
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Excavator Valve (Monoblock Type)

Dismantle and Assemble

Dismantle and Assemble

The procedures are similar to those used for standard non-
servo machines described in section E. See Section E,
Hydraulics - Excavator Valve.
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Auxiliary Valve Block (Sectional Type)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([ L-337)
= Descriptions ([ L-338)
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Section L - Servo Controls
Auxiliary Valve Block (Sectional Type)

Specifications
Specifications
Model Reference: SX12
Relief Valve Settings: bar kgf/cm? Ibf/in2
Auxiliary Relief Valve (ARV) - port A TBA
Auxiliary Relief Valve (ARV) - port B TBA
Weight: 11 kg (25 Ibs)
T LS M P B1 Al
P2 T
LS23%
b
=
T2
=) Les
[
& =

Hydraulic Symbol

Fig 1.

Component Key:

Auxiliary spool (Manually operated)
Inlet port P

Outlet port " T

Auxiliary relief valve (ARV)

Load sense port LS’

Service port "A'

N o 0o~ WN P

Service port "B’
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Auxiliary Valve Block (Sectional Type)

Descriptions

Descriptions

Precision Control and Advanced EasyControl machines
with excavator 2nd auxiliary circuit only.

Some machines may be fitted with an excavator second
auxiliary circuit to operate bi-directional hydraulic
attachments connected to the dipper.

This circuit has a separate auxiliary valve block A,
mounted on the rear of the chassis. The valve block
houses a load sensed, pressure compensated service
spool, which is manually actuated from a footpedal B
inside the cab. The load sense line is connected into the
load sense port (LS) at the excavator valve block.

For more details of the hydraulic circuit and valve
connections, see Schematic Circuits.
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Auxiliary Valve Block (Monoblock Type)

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Specifications ([ L-340)
= Descriptions ([ L-341)
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Auxiliary Valve Block (Monoblock Type)

Specifications
Specifications
Model Reference: 2050A2
Relief Valve Settings: bar kgf/cm? Ibf/in2
Extending Dipper Ram Head Side (ARV) 138 141 2000
Extending Dipper Ram Rod Side (ARV) 207 211 3000
Weight: 5.6 kg (12 Ibs)
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Fig 1

Component Key:

Auxiliary spool (Servo operated)

Inlet port P

Outlet port "T'

Auxiliary relief valve (ARV)

High pressure carry-over (HPCO) port
Service port "A'

~N o 0o WON B

Service port "B’

L-340 9803/3290-15 L-340



Section L - Servo Controls
Auxiliary Valve Block (Monoblock Type)

Descriptions

Descriptions

EasyControl machines only.

The excavator auxiliary circuit operates the extending
dipper, or powered sideshift - if fitted.

This circuit has a separate auxiliary valve block A,
mounted on the rear of the chassis next to the excavator
valve. The valve block houses an open-centre service
spool, which is actuated by servo pilot pressure (via a
changeover solenoid valve B) by pressing the thumbwheel
switch in the RH joystick (not shown).

For more details of the hydraulic circuit and valve
connections, see Schematic Circuits.

For more details of the thumbwheel switch control, see the
applicable machine SYSTEM - Electrical Operation and
Schematics.

C079291

Fig 2.
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Cab Seat

Introduction

This topic contains information about a machine DEVICE.
Make sure you are referring to the correct device.

This topic is intended to help you understand what the
device does and how it works. Where applicable it also
includes procedures such as removal and replacement
and dismantle and assemble.

= Service Procedures ([1L-343)

= Seat Position Sensors -
Adjustment ([ L-343)

= Removal and Replacement ([ L-344)
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Cab Seat

Service Procedures

Seat Position Sensors - Adjustment

There are two position sensor switches A mounted on the
seat pedestal to detect whether the seat is locked in the
forward, or rear facing position. The position sensor
switches are the reed type, which operate when the metal
vane B moves between the switch faces. The switches are
not adjustable.

If a switch is suspected as being faulty, check the
associated wires and electrical connectors for damage.
Ensure that the vane B moves between the faces of the
relevant switch, when the seat is locked in the forward, or
rear facing position. If a switch has failed it must be
renewed.

Service Procedures

Fig 3.
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Section L - Servo Controls
Cab Seat

Removal and Replacement

Removal and Replacement

= Fig 4. ([N L-345). On joystick control (Servo) machines,
the servo pilot hoses A from the joystick controllers are
routed through the centre of the seat pedestal B as shown.
The pilot hoses are an integral part of the seat assembly,
therefore the seat is removed complete with the pilot hoses
attached.

A WARNING

Make the machine safe before working underneath it.
Park the machine on level ground, lower the
attachments to the ground. Apply the park brake, put
the transmission in neutral and stop the engine. Block
both sides of all four wheels.

Disconnect the battery, to prevent the engine being
started while you are beneath the machine.

GEN-4-1_1

Removal

1 Vent the hydraulic services and pilot circuit
accumulator hydraulic pressure:

Switch the starter to ON without starting the engine.
Activate the joystick controls, operate the joysticks
several times to vent the hydraulic pressure from the
servo system and service rams. Turn the starter
switch to the OFF position and remove the key.

2 Working beneath the machine, identify the bundles of
pilot hoses A. There are twelve separate hoses,
which are divided into bundles and tied with cable
ties. Follow the routing of the pilot hoses to the rear of
the machine and note where they connect to. Some
hoses will connect to the servo pressure supply valve,
and the others will connect to either manifold blocks,
or changeover valves mounted on the chassis rear
box section, depending on the machine variant.

Disconnect all the pilot hoses A at their respective
valve blocks. Label each hose before disconnecting
to ensure correct replacement. Plug the open ports
and cap the hose ends to prevent loss of fluid and
ingress of dirt.

Note: Some pilot hoses have quick-connect couplings.
This type of coupling requires a special tool to release it.
Refer to the applicable machine SYSTEM - Service
Procedures.

3 Uncouple the seat harness electrical connector C.
Label the connector before disconnecting to ensure
correct replacement.

4  Inthe cab, with the seat suitably supported, undo the
four mounting bolts D.

A WARNING

This component is heavy. It must only be removed or
handled using a suitable lifting method and device.

BF-4-1_1

The seat weighs approximately 50 kg (110 Ib).

5  Using suitable lifting equipment, carefully manoeuvre
the seat assembly with the pilot hoses attached clear
of the cab. Take care not to damage the pilot hoses
when lifting them through the floor aperture.

Important: There may be spacers E fitted under the seat
base. Record the positions of the spacers before removing
them to ensure they are returned to their original positions.

Replacement

Replacement is the reverse of the removal sequence, but
note the following:

Ensure the hoses are correctly installed, and phased in the
same position as removal to prevent chafing.

Torque tighten the bolts D.
On completion, operate the machines hydraulic system
and check that the joysticks and switches function

correctly.

Test the seat heater, and air suspension (if fitted).
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Cab Seat

Removal and Replacement

Table 1. Torque Settings
Item Nm kgf m Ibf ft
D 47 4.8 35

Fig 4.
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Page left intentionally blank

Removal and Replacement
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