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T1-3-6

SECTION1 GENERAL
Group 3 ComponentSpecifications

HydraulicComponent

PUMPDEVICE DriveGearRatio MainPump(P1,P2):1.03,MainPump(P3):1,PilotPump:1.11

MAINPUMP
Type Bent-AxisTypeVariableDisplacementAxialPlungerPump
TheoreticalDisplacement 118cm3/rev(7.2in3/rev)×3
RatedPressure 34.3MPa(350kgf/cm2,4980psi)

REGULATOR Type HydraulicPressureOperatedType

PILOTPUMP
Type FixedDisplacementTypeGearPump
Model FS11/16.8
TheoreticalDisplacement 16.8cm3/rev(1.0in3/rev)

CONTROLVALVE

Type PilotPressureOperatedType(4-Spools+ 4-Spools+ 4-Spools)

MainReliefSet-Pressure

Normal:(P1,P2):34.3MPa(350kgf/cm2,4980psi)at 80L/min
(21.1USgpm)
(P3):34.7MPa(354kgf/cm2,5032psi)at 30L/min (7.9US
gpm)
PowerDigging:(P1,P2):38.0MPa(388kgf/cm2,5510psi)at
70L/min (18.5USgpm)
(P3):38.0MPa(388kgf/cm2,5510psi)at 30L/min (7.9US
gpm)

OverloadReliefSet-Pressure 39.2MPa(400kgf/cm2,5690psi)at 50L/min (13.2USgpm)
(Boom,Arm,Bucket)
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Group 4 Hydraulic System
SECTION2 SYSTEM

T2-4-6

PumpControlCircuit (Referto COMPONENT
OPERATION/ PumpDevice.)

PumpDeliveryFlowRateControlby PumpControl
PressurePi(23)
1. Pilotpressurefrom the pilot valveisselectedby

shuttlevalve(10)in signalcontrolvalve(11)sothat
pump 1 flow ratecontrolvalve(16),pump 2 flow
ratecontrolvalve(14),or pump 3 flow ratecontrol
valve(13)in signalcontrolvalve(11)isshifted.

2. Pilotpressureoil from pilot pump (26)issuppliedto
the regulatorin pump 1 (20),pump 2 (22),or pump
3 (21)aspump controlpressurePi(23)by shifting
pump 1 flow ratecontrolvalve(16),pump 2 flow
ratecontrolvalve(14),or pump 3 flow ratecontrol
valve(13).

3. Theregulatorcontrolsthe pump deliveryflow rate
in proportion to pump controlpressurePi(23).

fNOTE:Theboomlowerpilotpressureisroutedto pump
1flowratecontrolvalve(16)throughcontrolvalve(17)
with thetrackraisedoff theground.Theauxiliary1pilot
pressureisroutedto pump1flowratecontrolvalve(16)
throughauxiliaryflowcombinercontrolsolenoidvalve
(12)(optional).

PumpControlbyTorqueControlSolenoidValve
1. Pilotpressurefrom pilot pump (26)iscontrolledby

pump 1,2 torquecontrolsolenoidvalve(25)and
pump 3 torquecontrolsolenoidvalve(18)andis
suppliedto the regulatorsin pump 1 (20),pump 2
(22),andpump 3 (21)astorquecontrolpressurePpc
(19).

2. Theregulatorcontrolsthe pump deliveryflow rate
in proportion to torquecontrolpressurePpc(19).

Suppliedto PilotPressureisSuppliedto
Pump1 FlowRate
ControlValve(16)

BoomRaise(6),BoomLower(5)
Arm(4)
Bucket(7)
Travel(Right)(2)
Auxiliary1 (8)

Pump2 FlowRate
ControlValve(14)

BoomRaise(6)
Arm(4)
Travel(Left)(1)
Auxiliary1 (8)

Pump3 FlowRate
ControlValve(13)

BoomRaise(6)
Swing(3)
Positioning/Auxiliary2 (9)
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Group 6 SignalControl Valve
SECTION3 COMPONENTOPERATION

T3-6-10

ShocklessValve

Theshocklessvalveisprovidedin the boom raisecircuit
andfunctionsduring boom loweringoperationor when
stoppingboom raiseoperation.

During boom raiseoperation
1. Boomraisepilot pressureisrouted to spool(1)

through port A (2).

2. Immediatelyafteroperationisstarted,low pilot
pressureisrouted to the springB(3)chamber
through clearanceCbetweenspool(1)andhousing
(7).Inaddition,pilot pressureisalsorouted to port 1
(4)through innerpassage2 (5)at the sametime.

3. Whenpilot pressureincreases,pressurein the
springB(3)chamberalsoincreases.Spool(1)
pushesspringA (6)andismovedto the left.

4. Asspool(1)ismoved,port A (2)isconnectedto port
1 (4)andpressurein the port 1 (4)increases,sothat
the controlvalvespoolismoved.

Spool1-
PortA2-
SpringB3-

Port14-
InnerPassage25-
SpringA6-

1 2 3

5

4

16 32

4

T1V1-03-06-003

T1V1-03-06-002
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TPPP-03-01-013

TPPP-03-01-014

Group 1 PumpDevice
SECTION3 COMPONENTOPERATION

T3-1-17
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9
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5- LoadPiston1
6- LoadPiston2

7- SpoolB
8- SleeveB

9- InnerSpring
10- OuterSpring

11- ServoPiston
13- Link

fNOTE:Theillustrationshowsthepump1regulator.

Pd1-Pump1 DeliveryPressure
Pd2-Pump2 DeliveryPressure

Dr- Returningto HydraulicOil
Tank

Pi- PumpControlPressure
Pps-TorqueControlPressure

Pg- PrimaryPilotPressure
(FromPilotPump)

a b
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TPPP-03-04-012 TPPP-03-04-013

TPPP-03-04-007 TPPP-03-04-008

Group 4 Pilot Valve
SECTION3 COMPONENTOPERATION

T3-4-7
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FrontAttachment/
SwingPilotValve

TravelPilotValve
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Cam1-
Pusher2-

Casing3-
SpringGuide4-

BalanceSpring5-
ReturnSpring6-

Spool7-
Hole8-

P- PortP T- PortT a- Output Port
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