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'GROUP 1 HYDRAULIC CIRCUIT (OLD VERSION)

1. HYDRAULIC CIRCUIT (1/2)
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2. HYDRAULIC CIRCUIT (2/2)
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' GROUP 2 MAIN CIRCUIT (OLD VERSION)

The main hydraulic circuit consists of suction circuit, delivery circuit, return circuit and drain circuit.
The hydraulic system consists of one main pump, one control valve, one swing motor, four cylinders
and two travel motors.

The swash plate type variable displacement tandem axial piston pump is used as the main pump
and is driven by the engine at ratio 1.0 of engine speed.

1. SUCTION AND DELIVERY CIRCUIT

To cylinders To motors

Main control valve To oil cooler

To hydraulic oil tank

Main pump Suction strainer

N

Hydraulic oil tank

140L3CI01

The pumps receive oil from the hydraulic tank through a suction strainer. The discharged oil from the
pump flows into the control valve and goes out the tank ports.

The oil discharged from the main pump flows to the actuators through the control valve.

The control valve controls the hydraulic functions.

The return oil from the actuators flows to the hydraulic tank through the control valve and the oil
cooler.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. RETURN CIRCUIT

Check valve(2)
Full flow filter Qil cooler 1.5kgf/lcm?
Main control valve Actuators
b Check valve(1)
3.0kgf/cm?

Bypass relief valve
1.5kgf/cm?

220F3CI01

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

The bypass check valves are provided in the return circuit.

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

When oil temperature is low, viscosity becomes higher and flow resistance increases when passing
through the oil cooler. The oil pressure exceeds 3.0 kgflcmz (43 psi), the oil returns directly to the
hydraulic tank, resulting in the oil temperature being raised quickly at an appropriate level.

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

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

The oil from right and left side of control valve is combined and filtered by the return filter. A bypass
relief valve is provided in the full-flow filter.

When the filter element is clogged, the bypass relief valve opens at 1.5 kgflcmz (21 psi) differential
pressure.

* The circuit diagram may differ from the equipment, so please check before a repair.
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3. DRAIN CIRCUIT
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Besides internal leaks from the motors and main pump, the oil for lubrication circulates. These oil
have to be fed to the hydraulic tank passing through drain filter and return filter.
When the drain oil pressure exceed 1.5 kgf/cmz (21 psi), the oil returns to the hydraulic tank directly.

1) TRAVEL AND SWING MOTOR DRAIN CIRCUIT
Oil leaking from the right and left travel motors comes out of the drain ports provided in the
respective motor casing and join with each other. These oils pass through the turning joint and join
with oil leak line of the swing motor and return to the hydraulic tank after being filtered by return
filter.

2) MAIN PUMP DRAIN CIRCUIT
Oil leaking from main pump come out and return to the hydraulic tank passing through drain filter.

* The circuit diagram may differ from the equipment, so please check before a repair.
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'GROUP 3 PILOT CIRCUIT (OLD VERSION)

Remote control valve Remote control valve
(LH lever) RCV pedal (RH lever)
Safety lock
solenoid valve Swing parking brake
MCV

Travel speed solenoid valve

Arm regeneration sol valve

Power boost solenoid valve

Boom priority EPPR valve

Line filter
Main pump

Relief valve
40kgf/cm?

Pilot pump Suction strainer

N

300A3CI03

The pilot circuit consists of suction circuit, delivery circuit and return circuit.

The pilot pump is provided with relief valve, receives the oil from the hydraulic tank through the
suction strainer.

The discharged oil from the pilot pump flows to the remote control valve through line strainer, EPPR

valve, solenoid valve assemblies, swing parking brake, main control valve and safety lock solenoid
valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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1. SUCTION, DELIVERY AND RETURN CIRCUIT
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The pilot pump receive oil from the hydraulic tank. The discharged oil from the pilot pump flows to
the safety solenoid valve through the line filter. The oil is filtered by the line filter. The pilot relief
valve is provided in the pilot pump for limiting the pilot circuit pressure.

The oil filtered by line filter flows remote control valve through safety solenoid valve.

The return oil flow into the hydraulic tank through return filter.

% The circuit diagram may differ from the equipment, so please check before a repair.
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2. SAFETY VALVE (SAFETY LEVER)
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When the lever of the safety solenoid valve is moved upward, oil flows into the remote control valve
through solenoid valve and line filter.

When the lever of the safety solenoid valve is moved downward, oil does not flow into the remote
control valve, because of the blocked port.

% The circuit diagram may differ from the equipment, so please check before a repair.
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3.BOOM PRIORITY SYSTEM
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300A3HC04
When carrying out the combined operation of swing and boom up, the boom up operating speed is
lowered then normal operation.
To increase working efficiency, swing speed reducing system is used.
The pilot oil from pilot pump flow into PO3 port in main control valve through boom priority EPPR
valve. PO3 oil pressure moves swing reducing spool to lower position and oil flow rate to the swing
motor decreased.
Then, the boom up speed is increased. This is called the boom priority system.
The boom up speed can be adjusted by the cluster. Refer to page 3-19 of the operator's manual.
% The circuit diagram may differ from the equipment, so please check before a repair.
3-9



4. TRAVEL SPEED CONTROL SYSTEM
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When the travel speed solenoid valve was placed in the Hi position, the pressure oil from pilot pump
through line filter flows to port Ps of travel speed change over valve, and the control piston is
pushed, thus minimizing the displacement.

When the travel speed solenoid valve was placed in the Lo position, the oil of Ps port return to the
tank and the control piston is returned, thus maximizing the displacement.

% The circuit diagram may differ from the equipment, so please check before a repair.
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5. MAIN RELIEF PRESSURE CHANGE SYSTEM

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER
MU  Pi2 Pi1
P5 RsP4 |PnilPn2
TRAVEL MOTOR T
POboj——— === === == === == L
A ]
PDbe r,,,ﬁﬁfﬂj 1 GNRv2 oo
Lo L
o S . ]
L,,,V,,,ﬁLlﬂJ Sravi
Ceo,
N R, T gee |
Co ; CoRt| | ’“”EJ ¥ B
i = | Ak
o i e s s SO L |
F.Coé,,,ﬁﬁ,,,,#,,,ﬁ#ﬁ,,,jq PR L™
PDox — - — - o | n i —————————¢-PAKk
- =z e R
Y
chékz{‘ L
L -
|
b
|
- I
| | PBa2
S A S AN LI B
}——far ffffff PAa2 !
SWING MOTOR ARM2| ! !
Auto power boost

H 5|
|
DR1 | HRiIGHTH H 4 11 (LEFT)
i 7 \ TRAVE( Lopoooooogm) TRAVEL
Y i | e
Pirl X 1 i [ Y v2
[ S G . |
POt + SRR S
—-~ Patt ! MRV Tt
[ ™ 7
P P2 Pu
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, y

Al A2 PILOT
PUMP | PUMP PUMP

T

(MCV) (MCV T/Jolnl (MCV v }

1 ?
A P4 — PO1(MCV) =
‘,7® % a0 | ! ' P3 PG(S/Motor) 77777
; “I*JL@}J;U;LH —t Foo b P2} 11 Psv(Pump) YDRAULIC TANK
¢l _biel] did1l le2e i f gigl hiht jijt1 | P?EPPRVIV
T HSHﬁEFD@UT TP | Tes] | S

PCs | PDs 1 PAk  PBK PBb1 PAbT b IR e

PCsp--— LINE FILTER

PDa PCa

300A3HC06

When the power boost switch on the left control lever is pushed ON, the power boost solenoid valve
is actuated, the discharged oil from the pilot pump flows into Pu port of the main relief valve of main
control valve; then the setting pressure of the main relief valve is raised from 350 kgf/cmz (4980 psi) to
380 kgf/cme (5400 psi) for increasing the digging power.
And even when pressed switch continuously, it is canceled after 8 seconds.
When the auto power boost function is selected to enable on the cluster, the pressure of the main
relief pressure is automatically increased to 380 kgflcme as working condition by the MCU. It is
operated max 8 seconds.

% The circuit diagram may differ from the equipment, so please check before a repair.
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6. ARM REGENERATION CUT SYSTEM

Arm regeneration
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When the arm regeneration is selected to disable on the cluster, the arm regeneration solenoid
valve is activated. The pilot oil from pilot pump flow into PBrc port in main control valve through
solenoid valve and the arm regeneration spool is shifted to right.
Then, the oil from arm regeneration passage returns to tank and the arm regeneration function is
deactivated.
When the arm regeneration is selected to enable on the cluster, the arm regeneration function is
activated and arm in operation speed is increased.

Refer to page 2-45, 46 for the arm regeneration function.

% The circuit diagram may differ from the equipment, so please check before a repair.
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7. SWING PARKING BRAKE RELEASE
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When the RCV lever (swing or arm in) is tilted, the pilot oil flows into SH port through shuttle valve.
This pressure moves spool of the swing brake valve so, discharged oil from pilot valve flows to swing
motor PG port. This pressure is applied to swing motor disc, thus the brake is released.

When the RCV lever (swing or arm in) is set in the neutral position, oil in the swing motor disc
cylinder is drained, thus the brake is applied.

% The circuit diagram may differ from the equipment, so please check before a repair.
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8. SWING PRIORITY SYSTEM
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When carrying out the combined operation of swing and arm of the left control valve, the swing
speed can be lowered than operating speed of arm.

PCsp pressure from the swing shuttle block change the swing priority spool and decreases the oil
flow rate to the next section to make the swing operation most preferential.

This is called the swing priority system.

For details, refer to page 2-51.

% The circuit diagram may differ from the equipment, so please check before a repair.
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9. SWING LOCK SYSTEM
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When the swing lock switch on the switch panel is pressed ON position, the swing lock solenoid
valves are activated. The pilot oil from swing remote control valve to the swing spool and swing
brake release shut off and the swing spool and swing brake release pilot LOCK port connect to the
hydraulic tank.

Then swing operation is not available.

% The circuit diagram may differ from the equipment, so please check before a repair.
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10. FREE/FINE SWING SYSTEM
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When the free/fine swing switch on the switch panel is pressed ON position, the swing fine solenoid
valve is activated . The main pump side passage of the swing motor is connected to the return
passage and some oil of the pump passage flows to the return passage through the swing fine
solenoid and the flow oil quantity controlled by orifice.

Then freeffine swing operation is available.

% The circuit diagram may differ from the equipment, so please check before a repair.
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11. TRAVEL STRAIGHT SYSTEM
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When the travel straight switch on the switch panel is pressed ON position, the travel straight
solenoid valves are activated . The pilot oil from the left travel control valve flow into the left travel
spool and right travel spool by the internal connection of the travel straight solenoid valve.

Then the travel straight operation is available by the left travel pedal.

% The circuit diagram may differ from the equipment, so please check before a repair.
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12. BOOM FLOATING SYSTEM
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Smooth and convenient boom movement is accomplished by only arm control lever operation.
The boom floating solenoid values are equipped in the rod and head of boom cylinder that are

controlled to act as floating mode.

"Rod to tank solenoid" and "Head to tank solenoid" are active. So the hydraulic oil of rod and head
goes to tank, and floating is accomplished. In the mode, boom down cut-off solenoid is active so that

boom down pilot pressure is cut.
For more details, refer to page 5-13.

* The circuit diagram may differ from the equipment, so please check before a repair.
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'GROUP 4 SINGLE OPERATION (OLD VERSION)

1. BOOM UP OPERATION
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When the right control lever is pulled back, the boom spools in the main control valve are moved to
the up position by the pilot oil pressure (PBb1, PDb2) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of boom cylinders.

At the same time, the oil from the small chamber of boom cylinders returns to the hydraulic oil tank
through the boom 1 spool in the main control valve. When this happens, the boom goes up.

The excessive pressure in the boom cylinder head side is prevented by relief valve.

When the boom is up and the control lever is returned to neutral position, the circuit for the holding
pressure at the bottom end of the boom cylinder is closed by the boom holding valve.

This prevents the hydraulic drift of boom cylinder.

HYDRAULIC TANK

300A3HC09

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. BOOM DOWN OPERATION
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When the right control lever is pushed forward, the boom 1 spool in the main control valve is moved
to the down position by the pilot oil pressure (PAb1) from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the small chamber of
boom cylinders. At the same time, the oil from the large chamber of boom cylinders returns to the
hydraulic tank through the boom 1 spool in the main control valve.

When the down speed of boom is faster, the oil returned from the large chamber of boom cylinder
combines with the oil from the A2 pump, and flows into the small chamber of the cylinder.

This prevents cylinder cavitation by the negative pressure when the A2 pump flow can not match the
boom down speed. And the excessive pressure in the boom cylinder rod side is prevented by the
relief valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
3-20



3. ARM IN OPERATION

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER
MU  Pi2 Pi1
P5 Rs|P4 |pnilpn2
TRAVEL MOTOR [
PCbcj————————————————— L
T
ﬂ BC1 i l @ ‘
v
PDbc hf”ﬂfbﬂ i TINRV2 cok
v
LE"""’"Wﬁ}ﬁ’"ﬁﬁﬁﬁﬁﬂ L
DR9 . ‘
e -+ e
L,,,v,,,ﬁlﬁlﬂ] ““NRV1
Ceo,
T T L T I T T T [
o }r con h@axn : BK
10 AU A A A = ‘ A
Do - | | AR LT !
T = TooR [ | | oo 0 S | L4
Pc\:eﬂf«rﬁﬁﬁ‘f———vL ————— = [r=—— AF-==37===""9 N
L — PDo% —— =~ — T 4 | T OCEOER - TP
% LE% LX’Jw‘T I BUCKET PCbe
h {
i Lco Lok1 T
T LCkZi [
] Cal | CaR T t—{Make up 1
M ey [ valve i
Da L &5 = DaR > D<t v
pBa DRT: fcrar Relief valve i
‘,!J, T ;
| PaL )
PCa 4 — — —
SWING MOTOR PDa-y———f
i
P}\aE
PCsp
PDb2
il os
Ds
PCs;
PDs;
_ DRj|
i
P03
L1 DR3!
cu
DT
PCHl i
PDHI 5 T h u|
DR j HRIGHT)H " Bt 11 (LEFT)
7T | TRAVEL [ e ——— ol TRAVEL
’T;é’f, PR al T "
ST ve
PO1f— 4 ¢ x—d T/WJ
—-+Patt ! i MRV J
[Ty L. S| TS L T
I
I
P1 P2 Pu
Al A2 PILOT
PUMP PUMP PUMP
= ~

HYDRAULIC TANK

300A3HC11

When the left control lever is pulled back, the arm spools in the main control valve are moved to the
roll in position by the pilot oil pressure (PCa, PBa2) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of arm cylinder.

At the same time, the oil from small chamber of arm cylinder returns to the hydraulic oil tank through
the arm 2 spool in the main control valve. When this happens, the arm rolls in.

The excessive pressure in the arm cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the arm cylinder is also prevented by the make-
up valve in the main control valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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4. ARM OUT OPERATION
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When the left control lever is pushed forward, the arm spools in the main control valve are moved to
the roll out position by the pilot oil pressure (PDa, PAa2) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the small
chamber of arm cylinder.

At the same time, the oil from the large chamber of arm cylinder returns to the hydraulic oil tank
through the arm spools in the main control valve. When this happens, the arm rolls out.

The excessive pressure in the arm cylinder rod side is prevented by relief valve.

When the arm is roll out and the control lever is returned to neutral position, the circuit for the holding
pressure at the rod side of the arm cylinder is closed by the arm holding valve.

The cavitation which will happen to the rod side of the arm cylinder is also prevented by the make-
up valve in the main control valve.

300A3HC12

* The circuit diagram may differ from the equipment, so please check before a repair.
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5. BUCKET IN OPERATION
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When the right control lever is pulled left, the bucket spool in the main control valve is moved to the
roll in position by the pilot oil pressure (PAK) from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the large chamber of
bucket cylinder. The oil form the A1 pump flows into the large chamber of bucket cylinder through
confluence oil passage in the main control valve by bypass cut pilot pressure (PCbc).

At the same time, the oil from the small chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls in.

The excessive pressure in the bucket cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the bucket cylinder is also prevented by the
make-up valve in the main control valve.

300A3HC13

* The circuit diagram may differ from the equipment, so please check before a repair.
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6. BUCKET OUT OPERATION
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When the right control lever is pushed right, the bucket spool in the main control valve is moved to
the roll out position by the pilot oil pressure (PBk) from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the small chamber of
bucket cylinder.

At the same time, the oil from the large chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls out.

The excessive pressure in the bucket cylinder rod side is prevented by relief valve.

The cavitation which will happen to the rod side of the bucket cylinder is also prevented by the make-
up valve in the main control valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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7. SWING OPERATION
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300A3HC15
When the left control lever is pushed left or right, the swing spool in the main control valve is moved
to the left or right swing position by the pilot oil pressure (PCs, PDs) from the remote control valve.
Also the swing operation preference function is operated by the pilot pressure PCsp (refer to page
2-51).
The oil from the A1 pump flows into the main control valve and then goes to the swing motor.
At the same time, the return oil from the swing motor returns to the hydraulic oil tank through the
swing spool in the main control valve.
When this happens, the upper structure swings to the left or right.
The swing parking brake, make up valve and the motor brake valve are provided in the swing motor.
The cavitation which will happen to the swing motor is also prevented by the make up valve in the
swing motor itself.

* The circuit diagram may differ from the equipment, so please check before a repair.
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SWING CIRCUIT OPERATION
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1) MOTOR BRAKE VALVE
Motor brake valve for the swing motor limits to cushion the starting and stopping pressure of swing
operation and controls the swing motor operating pressure to 300 kgflcmz (4270 psi).

2) MAKE UP VALVE
The make up valves prevent cavitation by supplying return oil to the vacuum side of the motor.

3) PARKING BRAKE
This is function as a parking brake only when the swing control lever and arm in control lever are
not operated.

PARKING BRAKE "OFF" OPERATION

The parking brake is released by the pilot pressure oil from the pilot pump.

When the swing control lever or arm in control lever placed in the operating position, the pilot oil
flows into SH port through the MCV. This pressure transferred to the brake release valve and the
brake release valve is change over. Then the pilot oil pressure PG lift the brake piston and release
the parking brake.

PARKING BRAKE "ON" OPERATION

When the swing control lever and arm in control lever placed in the neutral position, the pressure of
the pilot oil passage down. Then the brake release valve returned to the neutral position and the oil
is returned from the brake piston to the tank. And the brake is set to "ON".

4) ANTI-INVERSION VALVE
This anti-inversion valve absorbs shocks produced as swing motion stops and reduced oscillation
cause by swing motion.

* The circuit diagram may differ from the equipment, so please check before a repair.
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8. TRAVEL FORWARD AND REVERSE OPERATION
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When the travel levers are pushed forward or reverse position, the travel spools in the main control
valve are moved to the forward or reverse travel position by the pilot oil pressure (PAtr, PBtr, PCtl,
PDtl) from the remote control valve.
The oil from the each pump flows into the main control valve and then goes to the each travel motor
through the turning joint.
The return oil from both travel motors returns to the hydraulic oil tank through the turning joint and
the travel spools in the main control valve.
When this happens, the machine moves to the forward or reverse.

* The circuit diagram may differ from the equipment, so please check before a repair.
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TRAVEL CIRCUIT OPERATION
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Valves are provided on travel motors to offer the following functions.

1) COUNTER BALANCE VALVE
When stopping the motor of slope descending, this valve to prevent the motor over run.

2) OVERLOAD RELIEF VALVE
Relief valve limit the circuit pressure below 350 kgf/cmz (4980 psi) to prevent high pressure
generated at a time of stopping the machine. Stopping the motor, this valve sucks the oil from lower
pressure passage for preventing the negative pressure and the cavitation of the motor.

* The circuit diagram may differ from the equipment, so please check before a repair.
3-28



'GROUP 5 COMBINED OPERATION (OLD VERSION)
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The oil from the A1 and A2 pump flows through the neutral oil passage, bypass oil passage and
confluence oil passage in the main control valve. Then the oil goes to each actuator and operates
them. Check valves and orifices are located on these oil passage in the main control valve. These

control the oil from the main pumps so as to correspond to the operation of each actuator and
smooth the combined operation.

HYDRAULIC TANK

300A3HC17

STRAIGHT TRAVEL SPOOL

This straight travel spool for straight travel is provided in the main control valve.

If any actuator is operated when traveling, the straight travel spool is pushed to the right by the pilot
oil pressure (P01).

Consequently, the left and right travel oil supply passage are connected, and equivalent amount of
oil flows into the left and right travel motors. This keeps the straight travel.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. COMBINED SWING AND BOOM UP OPERATION
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300A3HC18

When the swing and boom up functions are operated, simultaneously the swing spool and boom
spools in the main control valve are moved to the functional position by the pilot oil pressure (PCs,
PDs, PBb1) from the remote control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the boom cylinder
through boom 2 spool.

The oil from the A2 pump flows into the boom cylinders through the boom 1 spool in the right control
valve. The upper structure swings and the boom is operated.

Refer to page 3-9 for the boom priority system.

* The circuit diagram may differ from the equipment, so please check before a repair.
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3. COMBINED SWING AND ARM OPERATION
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When the swing and arm functions are operated, simultaneously the swing spool and arm spools in
the main control valve are moved to the functional position by the pilot oil pressure (PCs, PDs, PCa,
PDa, PAa2, PBa2) from the remote control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the arm cylinder
through arm 1 spool.

The oil from the A2 pump flows into the arm cylinder through the arm 2 spool of the right control
valve. The upper structure swings and the arm is operated.

Refer to page 2-51 for the swing operation preference function.

300A3HC19

* The circuit diagram may differ from the equipment, so please check before a repair.
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4. COMBINED SWING AND BUCKET OPERATION

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER
MU Pi2 Pi1
P5 Rs'P4 |pnilpn2
TRAVEL MOTOR [
PCbej— — — = — = — = —— — — L
T T ‘
ﬂsm i \A @
PDbc V*”"ﬁ%j‘ ] TNRV2 Gk
¥
LE77777777777+777ﬁhiiiiiﬁ !
DR9 . ‘
[ - Bcz o
L,,,v,,,Jﬁlﬂ] “INRV1
Cco,
r”"ﬁ 77777777777777777 -0
|
co | £ |con Hr@am & Bk
T - ' Ak
LA0E e e e S AR T
Do ¥ =" TooR | :
PCO&,,,V,,,,*,,,ML ,,,,, = ‘ffjii’::ﬁ'ii’:f: [ttt gl LS
| — | PDOX — -~~~ & T J 1L 3 1‘ 3 — — —{—— - 1-PAk
| BUCKET PCbc
S
PBa2
- T
PA@2 I
SWING MOTOR !
DR6 |
7777DJ !
LI
Bbk
PBrc
PA’bEj‘
(R}
DR4
e
Bb LU
L Ab
DRz __ =
- PoL 1y " —~Po4
— == -~ ~+-PBb1
——-PAbY 1|
PDb2
Bir
Alr
‘} - PBtr
f T i 7] PAtr
DR1 | HRIGHT)H " B Il (LEFT)
T3 T T T ITRAVEL L9------- -] TRAVEL
Sty ey ]
el x| e v2
PO — & =& - -
I . = | .’
o
|
P1 P2 Pu

Al A2 PILOT
PUMP PUMP PUMP

300A3HC20

When the swing and bucket functions are operated, simultaneously the swing spool and bucket
spool in the main control valve are moved to the functional position by the pilot oil pressure (PCs,
PDs, PAk, PBK) from the remote control valve.

The oil from the A1 pump flows into the swing motor through the swing spool in the left control valve.
The oil from the A2 pump flows into the bucket cylinder through the bucket spool in the right control
valve.

The upper structure swings and the bucket is operated.

* The circuit diagram may differ from the equipment, so please check before a repair.
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5. COMBINED SWING AND TRAVEL OPERATION
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When the swing and travel functions are operated, simultaneously the swing spool and travel spools
in the main control valve are moved to the functional position by the pilot oil pressure (PCs, PDs,
PAtr, PBtr, PCtl, PDtl) from the remote control valve and straight travel spool is pushed to the right by
the pilot oil pressure from the pilot pump.

The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.

The oil from the A2 pump flows into the swing motor in the straight travel spool.

When the pressure of the travel motors is lower than the pressure of the swing motor, some oil from
the A2 pump flows into the travel motors through the check valve and orifice in the straight travel
spool. This prevents the rapid slowdown of the travel.

The upper structure swings and the machine travels straight.

300A3HC21

* The circuit diagram may differ from the equipment, so please check before a repair.
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6. COMBINED BOOM AND TRAVEL OPERATION
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When the boom and travel functions are operated, simultaneously the boom spools and travel
spools in the main control valve are moved to the functional position by the pilot oil pressure (PAb1,
PBb1, PDb2, PAtr, PBtr, PCtl, PDtl) from the remote control valve and the straight travel spool is
pushed to the right by the oil pressure from pilot pump.
The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.
The oil from the A2 pump flows into the boom cylinders through the boom 2 spool and boom 1 spool
via the parallel and confluence oil passage in case boom up operation. When the pressure of the
travel motors is lower than the pressure of the boom cylinders, some oil from the A2 pump flows into
the travel motors through the check valve and orifice in the straight travel spool. This prevents the
rapid slowdown of the travel.
The boom is operated and the machine travels straight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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7. COMBINED ARM AND TRAVEL OPERATION
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300A3HC23

When the arm and travel functions are operated, simultaneously the arm spools and travel spools in
the main control valve are moved to the functional position by the pilot oil pressure (PCa, PDa,
PAa2, PBa2, PAtr, PBtr, PCtl, PDtl) from the remote control valve and the straight travel spool is
pushed to the right by the oil pressure from pilot pump.
The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.
The oil from the A2 pump flows into the arm cylinders through the arm 1 spool and arm 2 spool via
the parallel and confluence oil passage. When the pressure of the travel motors is lower than the
pressure of the arm cylinder, some oil from the A2 pump flows into the travel motors through the
check valve and orifice in the straight travel spool. This prevents the rapid slowdown of the travel.
The arm is operated and the machine travels straight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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8. COMBINED BUCKET AND TRAVEL OPERATION
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via the straight travel spool of the control valve.

The oil from the A2 pump flows into the bucket cylinder through the bucket spool via the confluence
oil passage. When the pressure of the travel motors is lower than the pressure of the bucket cylinder,
some oil from the A2 pump flows into the travel motors through the check valve and orifice in the

straight travel spool. This prevents the rapid slowdown of the travel.
The bucket is operated and the machine travels straight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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9. COMBINED BOOM UP AND BUCKET OPERATION
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When the boom up and bucket functions are operated, simultaneously each spool in the main
control valve is moved to the functional position by the pilot oil pressure (PBb1, PDb1, PAk, PBK)
from the remote control valve.

The oil from the A1 pump flows into the boom cylinders through the boom 2 spool in the left control
valve. The oil from the A2 pump flows into the boom cylinders and bucket cylinder through the boom

" Bucket in stroke
limiter spool

|
Lo

HYDRAULIC TANK

Il (LEFT)
] ! TRAVEL

Al A2
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PILOT
PUMP

1 spool, bucket spool and the parallel and confluence oil passage in the right control valve.

Also, when the boom up and bucket in functions are operated simultaneously, the boom up
operation preference function is operated by the pilot pressure P04 and then the bucket spool
transfers in the half stroke not full stroke (refer to page 2-43). Therefore, the most of pressurized oil
flows into boom 1 spool than the bucket spool to make the boom up operation more preferential.

The boom and bucket are operated.

* The circuit diagram may differ from the equipment, so please check before a repair.
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10. COMBINED BOOM UP AND ARM OPERATION
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When the boom up and arm functions are operated, simultaneously each spool in the main control
valve is moved to the functional position by the pilot oil pressure (PBb1, PDb1, PCa, PDa, PAa2,
PBa2) from the remote control valve.
The oil from the A1 pump flows into the boom cylinders and arm cylinder through the boom 2 spool
and arm 1 spool in the left control valve. The oil from the A2 pump flows into the boom cylinders and
arm cylinder through the boom 1 spool, arm 2 spool and the parallel and confluence oil passage in
the right control valve.
Also, when the boom up and arm functions are operated simultaneously, the boom up operation
preference function is operated by the pilot pressure P02 and then the flow into arm 2 spool is
reduced by shifting of the arm in flow limit spool. Therefore, the most of pressurized oil flows into
boom 1 spool than the arm 2 spool to make the boom up operation more preferential.
The boom and arm are operated.

* The circuit diagram may differ from the equipment, so please check before a repair.
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' HYDRAULIC CIRCUIT (CURRENT VERSION)

1. HYDRAULIC CIRCUIT (1/3)
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Swing motor
Travel motor
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2. HYDRAULIC CIRCUIT (2/3)
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3. HYDRAULIC CIRCUIT (3/3)
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' GROUP 2 MAIN CIRCUIT (CURRENT VERSION)

The main hydraulic circuit consists of suction circuit, delivery circuit, return circuit and drain circuit.
The hydraulic system consists of one main pump, one control valve, one swing motor, four cylinders
and two travel motors.

The swash plate type variable displacement tandem axial piston pump is used as the main pump
and is driven by the engine at ratio 1.0 of engine speed.

1. SUCTION AND DELIVERY CIRCUIT

To cylinders To motors

Main control valve To oil cooler

To hydraulic oil tank

Main pump Suction strainer

N

Hydraulic oil tank

140L3CI01

The pumps receive oil from the hydraulic tank through a suction strainer. The discharged oil from the
pump flows into the control valve and goes out the tank ports.

The oil discharged from the main pump flows to the actuators through the control valve.

The control valve controls the hydraulic functions.

The return oil from the actuators flows to the hydraulic tank through the control valve and the oil
cooler.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. RETURN CIRCUIT

Check valve(2)
Full flow filter Qil cooler 1.5kgf/lcm?
Main control valve Actuators
b Check valve(1)
3.0kgf/cm?

Bypass relief valve
1.5kgf/cm?

220F3CI01

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

The bypass check valves are provided in the return circuit.

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

When oil temperature is low, viscosity becomes higher and flow resistance increases when passing
through the oil cooler. The oil pressure exceeds 3.0 kgflcmz (43 psi), the oil returns directly to the
hydraulic tank, resulting in the oil temperature being raised quickly at an appropriate level.

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

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

The oil from right and left side of control valve is combined and filtered by the return filter. A bypass
relief valve is provided in the full-flow filter.

When the filter element is clogged, the bypass relief valve opens at 1.5 kgflcmz (21 psi) differential
pressure.

* The circuit diagram may differ from the equipment, so please check before a repair.
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3. DRAIN CIRCUIT
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Besides internal leaks from the motors and main pump, the oil for lubrication circulates. These oil
have to be fed to the hydraulic tank passing through drain filter and return filter.
When the drain oil pressure exceed 1.5 kgf/cmz (21 psi), the oil returns to the hydraulic tank directly.

1) TRAVEL AND SWING MOTOR DRAIN CIRCUIT
Oil leaking from the right and left travel motors comes out of the drain ports provided in the
respective motor casing and join with each other. These oils pass through the turning joint and join
with oil leak line of the swing motor and return to the hydraulic tank after being filtered by return
filter.

2) MAIN PUMP DRAIN CIRCUIT
Oil leaking from main pump come out and return to the hydraulic tank passing through drain filter.

* The circuit diagram may differ from the equipment, so please check before a repair.
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'GROUP 3 PILOT CIRCUIT (CURRENT VERSION)

Remote control valve Remote control valve
(LH lever) RCV pedal (RH lever)
Swing parking brake Cross assy
solenoid valve

Flow regulating

2-EPPR valve
Safety lock
solenoid valve
Travel speed solenoid valve
MCV
Arm regeneration sol valve
Power boost solenoid valve
Boom priority EPPR valve
>
Line filter
Main pum
pump Relief valve

40kgf/cm?

Pilot pump Suction strainer
N

320A3CI03E

The pilot circuit consists of suction circuit, delivery circuit and return circuit.

The pilot pump is provided with relief valve, receives the oil from the hydraulic tank through the
suction strainer.

The discharged oil from the pilot pump flows to the swing parking solenoid valve and cross assy
through the line filter and safety lock solenoid valve and the oil flowed cross assy flows to the remote
control valve.

Also, it flows to the EPPR valves, solenoid valves, main control valve, main pump and swing parking
brake through the line filter.

* The circuit diagram may differ from the equipment, so please check before a repair.
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1. SUCTION, DELIVERY AND RETURN CIRCUIT
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The pilot pump receive oil from the hydraulic tank. The discharged oil from the pilot pump flows to

the safety solenoid valve through the line filter. The oil is filtered by the line filter.
valve is provided in the pilot pump for limiting the pilot circuit pressure.

The pilot relief

The oil filtered by line filter flows remote control valve through safety solenoid valve and cross assy.
The return oil flow into the hydraulic tank through return filter through the cross assy.

% The circuit diagram may differ from the equipment, so please check before a repair.
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2. SAFETY VALVE (SAFETY KNOB)
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When the knob of the safety solenoid valve is moved in the release position, oil flows into the remote
control valve through the line filter, safety solenoid valve and cross assy.

When the knob of the safety solenoid valve is moved in the lock position, oil does not flow into the
remote control valve, because of the blocked port.

% The circuit diagram may differ from the equipment, so please check before a repair.
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3.BOOM PRIORITY SYSTEM
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When carrying out the combined operation of swing and boom up, the boom up operating speed is
lowered then normal operation.

To increase working efficiency, swing speed reducing system is used.
The pilot oil from pilot pump flow into PO3 port in main control valve through boom priority EPPR

valve. PO3 oil pressure moves swing reducing spool to lower position and oil flow rate to the swing
motor decreased.

Then, the boom up speed is increased. This is called the boom priority system.
The boom up speed can be adjusted by the cluster. Refer to page 3-23 of the operator's manual.

% The circuit diagram may differ from the equipment, so please check before a repair.
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4. TRAVEL SPEED CONTROL SYSTEM
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If the travel speed switch of the cluster is pressed, the solenoid valve is activated and the pressure
oil from pilot pump through line filter flows to port Ps of travel speed change over valve, and the
control piston are pushed left and right, thus minimizing the displacement.
If the travel speed switch of the cluster is pressed again, the solenoid valve is deactivated and the oil
of Ps port return to the tank and the control piston is returned, thus maximizing the displacement.

% The circuit diagram may differ from the equipment, so please check before a repair.
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5. MAIN RELIEF PRESSURE CHANGE SYSTEM
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When the power boost switch on the left control lever is pushed ON, the power boost solenoid valve
is actuated, the discharged oil from the pilot pump flows into Pu port of the main relief valve of main
control valve; then the setting pressure of the main relief valve is raised from 350 kgf/cmz (4980 psi) to
380 kgf/cme (5400 psi) for increasing the digging power.
And even when pressed switch continuously, it is canceled after 8 seconds.
When the auto power boost function is selected to enable on the cluster, the pressure of the main
relief pressure is automatically increased to 380 kgflcme as working condition by the MCU. It is
operated max 8 seconds.

% The circuit diagram may differ from the equipment, so please check before a repair.
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6. ARM REGENERATION CUT SYSTEM
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When the arm regeneration is selected to disable on the cluster, the arm regeneration solenoid
valve is activated. The pilot oil from pilot pump flow into PBrc port in main control valve through
solenoid valve and the arm regeneration spool is shifted to right.

Then, the oil from arm regeneration passage returns to tank and the arm regeneration function is

deactivated.

When the arm regeneration is selected to enable on the cluster, the arm regeneration function is
activated and arm in operation speed is increased.
Refer to page 2-45, 46 for the arm regeneration function.

% The circuit diagram may differ from the equipment, so please check before a repair.
3-38-13




7. SWING PARKING BRAKE RELEASE
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When any of the swing, arm in, boom up or travel lever is tilted, the swing brake solenoid valve is
shifted to the downward by the MCU that senses the pilot pressure of the RCV control lever.

The discharged oil from pilot pump flows to swing motor PG port through the swing brake solenoid
valve. This pressure is applied to swing motor disc, thus the brake is released.

When all of the RCV levers are set in the neutral position, the swing brake solenoid valve is shifted
to the upward, oil in the swing motor disc cylinder is drained through the the swing brake solenoid
valve, thus the brake is applied. For details, refer to page 2-60.

% The circuit diagram may differ from the equipment, so please check before a repair.
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8. SWING PRIORITY SYSTEM (VS ARM)
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When carrying out the combined operation of swing and arm of the left control valve, the swing
speed can be lowered than operating speed of arm.

PCsp pressure from the swing shuttle block change the swing priority EPPR valve and decreases
the oil flow rate to the next section to make the swing operation most preferential.

This is called the swing priority system.

For details, refer to page 2-51.

% The circuit diagram may differ from the equipment, so please check before a repair.
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9. SWING LOCK SYSTEM
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When the swing lock switch on the switch panel is pressed ON position, the swing lock solenoid
valves are activated. The pilot oil from swing remote control valve to the swing spool and swing
brake release shut off and the swing spool and swing brake release pilot LOCK port connect to the

hydraulic tank.

Then swing operation is not available.

% The circuit diagram may differ from the equipment, so please check before a repair.
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10. FINE SWING SYSTEM
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When the fine swing switch on the switch panel is pressed ON position, the swing fine solenoid valve
is activated. The main pump side passage of the swing motor is connected to the return passage
and some oil of the pump passage flows to the return passage through the swing fine solenoid and
the flow oil quantity controlled by orifice. Then fine swing operation is available.

The activation time and detailed conditions of the valve are shown in the table below.

Function Action Swing fine solenoid valve operation time Parking lock time
Cushion Swing Swing operation start ~ Swing operation end + 2 seconds End + 5 seconds
Free Boom up |Boom up operation start ~ Boom up operation end + 2 seconds| End + 2 seconds
Travel Travel operation start ~ Travel operation end + 2 seconds End + 3 seconds

* The circuit diagram may differ from the equipment, so please check before a repair.
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11. TRAVEL STRAIGHT SYSTEM

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER

TRAVEL MOTOR

|
rer S
;%7 |
350k [ }

|

I

| i,

f
I
I
I
I
I
|
s MU Pi2 Pit
Lo \Rs_ PnilPn2
L
| 3 EMB | PCbe
‘ Do ‘ g |
| i
| i [ PDbc SINRVZ o
[ -
| DRY; ‘
| BN £
I
L_ Bl VA v L _ B[ |va 2
BW] | [(Fw] b FW | | 1BW)
[ |
[ i Bk
[ Co Y
| i ! Ak
Vo Do |
! | PCo 8 e —— L
PBK
T - PDo TR~ -~ Pak
T BUCKET
c| Al Dr 8 D ¥
A A I
| Ca| I
] I
[Dr# Da S
DR7! S !
fin I !
Pal e PBa2
PCa i e e PAa2
SWING MOTOR PDa - ARM2! !
i I DR6
R SORPE SN SN -, U]
r= - —pBa
— ¥ Bbk
PCsp /R S S e
R
PDb2 o -1 Shoal
! ARM REGEN i
S S {DR4
| Bb L
T
HH ol 2
L Cs o v DRz,
Ds PoL M
o PCs -+
PDs——————— &R | || | " e PAD1
(S/Motor) DS WOW
_ DRS| |
| in !
P03 PBrc P Pu _ Pog, !
(MCV)  (MCV) (T/Joint) (MCV) L[5 DR3) ] B
[ [ o Al ctl A
A4 DIl
’7 AS A3 A2 P4l PCtl AP PBtr
PO1(MCV) POII I PAlr
| P31 DR1 Tl (LEFT)
! P2 $— P(PUMP) 0 | [--——-! TRAVEL
R el
‘ ‘\‘ [ e v2
L P1 PO1
- == — = = = — Patt] ‘FEMRV
SY LINE FILTER Ll e
""" 0T
t
T2 m
i
A2 PILOT

PUMP PUMP

r-———t
PDa PAa2
D S

[t o i
PCSP pca PBa2 PaL PBa

PAb1 PAb2 P02 P04
320A3HC33E

When the travel straight switch on the switch panel is pressed ON position, the travel straight

solenoid valves are activated . The pilot oil from the left travel control valve flow into the left travel

spool and right travel spool by the internal connection of the travel straight solenoid valve.

Then the travel straight operation is available by one of the left or right travel pedal.

% The circuit diagram may differ from the equipment, so please check before a repair.
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12. BOOM FLOATING SYSTEM
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Smooth and convenient boom movement is accomplished by only arm control lever operation.

The boom floating solenoid values are equipped in the rod and head of boom cylinder that are
controlled to act as floating mode.
"Rod to tank solenoid" and "Head to tank solenoid" are active. So the hydraulic oil of rod and head
goes to tank, and floating is accomplished. In the mode, boom down cut-off solenoid is active so that
boom down pilot pressure is cut.
For more details, refer to page 5-13.

* The circuit diagram may differ from the equipment, so please check before a repair.
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"GROUP 4 SINGLE OPERATION (CURRENT VERSION)

1. BOOM UP OPERATION

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER
MU  Pi2 Pi1
\Rs__Pn1lPn2
TRAVEL MOTOR [
L L
T
A iE ]
PDbe r,,,jﬁfaj I CNRVZ ook
T A 1
DR __ i acd ‘ |
s ‘ HES
L,,,#,,,\Lfﬂj Nav1
Cco,
e ittt o o it ==-1
i % h@skﬁ | Bk
Co Y 5 R =z T Ak
|
P05 £ v
oo | L1 || wels |
T "7 1o S O | | __ipoa
PCo¥———~ ===t 3 I 1 S SR I~ -~ pBKk
I PDo¥ — — — - — o J I sy [ A
SERL L@%ﬂ%g
LCs [ Y
|
S R
|
O
AR
| |
A A A PBa2
[ S S Paaz
SWING MOTOR ARM2! |
——————— ———— P02 L1
= ——--- PBa
Y A Y Bbk
A —PBrc
]
””””” PAbk |
| ARM REGEN fin
S A :DR4
Reliefivalve Bb L'J
T
L ’_‘1‘» Holding valve Ab
)
e EEEEEE S PBr
TR -~ PAtr
=0 (LEFT)
} - TRAVEL
v2
‘F&MHV
T
Al A2 PILOT
PUMP PUMP PUMP

HYDRAULIC TANK

320A3HCO9E

When the right control lever is pulled back, the boom spools in the main control valve are moved to
the up position by the pilot oil pressure (PAb1, PDb2) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of boom cylinders.

At the same time, the oil from the small chamber of boom cylinders returns to the hydraulic oil tank
through the boom 1 spool in the main control valve. When this happens, the boom goes up.

The excessive pressure in the boom cylinder head side is prevented by relief valve.

When the boom is up and the control lever is returned to neutral position, the circuit for the holding
pressure at the bottom end of the boom cylinder is closed by the boom holding valve.

This prevents the hydraulic drift of boom cylinder.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. BOOM DOWN OPERATION
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When the right control lever is pushed forward, the boom 1 spool in the main control valve is moved
to the down position by the pilot oil pressure (PBb1, PbL) from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the small chamber of
boom cylinders. At the same time, the oil from the large chamber of boom cylinders returns to the
hydraulic tank through the boom 1 spool in the main control valve.

When the down speed of boom is faster, the oil returned from the large chamber of boom cylinder
combines with the oil from the A2 pump, and flows into the small chamber of the cylinder.

This prevents cylinder cavitation by the negative pressure when the A2 pump flow can not match the
boom down speed. And the excessive pressure in the boom cylinder rod side is prevented by the
relief valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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3. ARM IN OPERATION
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When the left control lever is pulled back, the arm spools in the main control valve are moved to the
roll in position by the pilot oil pressure (PCa, PBa2) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the large
chamber of arm cylinder.

At the same time, the oil from small chamber of arm cylinder returns to the hydraulic oil tank through
the arm 2 spool in the main control valve. When this happens, the arm rolls in.

The excessive pressure in the arm cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the arm cylinder is also prevented by the make-
up valve in the main control valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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4. ARM OUT OPERATION
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When the left control lever is pushed forward, the arm spools in the main control valve are moved to
the roll out position by the pilot oil pressure (PDa, PAa2) from the remote control valve.

The oil from the A1 and A2 pump flows into the main control valve and then goes to the small
chamber of arm cylinder.

At the same time, the oil from the large chamber of arm cylinder returns to the hydraulic oil tank
through the arm spools in the main control valve. When this happens, the arm rolls out.

The excessive pressure in the arm cylinder rod side is prevented by relief valve.

When the arm is roll out and the control lever is returned to neutral position, the circuit for the holding
pressure at the rod side of the arm cylinder is closed by the arm holding valve.

The cavitation which will happen to the rod side of the arm cylinder is also prevented by the make-
up valve in the main control valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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5. BUCKET IN OPERATION
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When the right control lever is pulled left, the bucket spool in the main control valve is moved to the
roll in position by the pilot oil pressure (PAK) from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the large chamber of
bucket cylinder. The oil form the A1 pump flows into the large chamber of bucket cylinder through
confluence oil passage in the main control valve by bypass cut pilot pressure (PCbc).

At the same time, the oil from the small chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls in.

The excessive pressure in the bucket cylinder head side is prevented by relief valve.

The cavitation which will happen to the head side of the bucket cylinder is also prevented by the
make-up valve in the main control valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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6. BUCKET OUT OPERATION
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When the right control lever is pushed right, the bucket spool in the main control valve is moved to
the roll out position by the pilot oil pressure (PBk) from the remote control valve.

The oil from the A2 pump flows into the main control valve and then goes to the small chamber of
bucket cylinder.

At the same time, the oil from the large chamber of bucket cylinder returns to the hydraulic oil tank
through the bucket spool in the main control valve. When this happens, the bucket rolls out.

The excessive pressure in the bucket cylinder rod side is prevented by relief valve.

The cavitation which will happen to the rod side of the bucket cylinder is also prevented by the make-
up valve in the main control valve.

* The circuit diagram may differ from the equipment, so please check before a repair.
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7. SWING OPERATION
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When the left control lever is pushed left or right, the swing spool in the main control valve is moved
to the left or right swing position by the pilot oil pressure (PCs, PDs) from the remote control valve.
Also the swing operation preference function is operated by the pilot pressure PCsp (refer to page
2-51).
The oil from the A1 pump flows into the main control valve and then goes to the swing motor.
At the same time, the return oil from the swing motor returns to the hydraulic oil tank through the
swing spool in the main control valve.
When this happens, the upper structure swings to the left or right.
The swing parking brake, make up valve and the motor brake valve are provided in the swing motor.
The cavitation which will happen to the swing motor is also prevented by the make up valve in the
swing motor itself.

* The circuit diagram may differ from the equipment, so please check before a repair.
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SWING CIRCUIT OPERATION
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1) MOTOR BRAKE VALVE
Motor brake valve for the swing motor limits to cushion the starting and stopping pressure of swing
operation and controls the swing motor operating pressure to 300 kgflcmz (4270 psi).

2) MAKE UP VALVE
The make up valves prevent cavitation by supplying return oil to the vacuum side of the motor.

3) PARKING BRAKE
This is function as a parking brake only when any of the swing, arm in, boom up or travel control
lever is not operated.

PARKING BRAKE "OFF" OPERATION

When any of the swing, arm in, travel or boom up control lever is tilted, the swing brake solenoid
valve is energized by the MCU that senses the swing pilot oil pressure.

The discharged oil from pilot pump flows to swing motor PG port through the swing brake solenoid
valve. This pressure is applied to swing parking brake piston, thus the brake is released.

PARKING BRAKE "ON" OPERATION

When all of the RCV levers are set in the neutral position, the swing brake solenoid valve is
de-energized, oil in the swing parking brake chamber is drained through the the swing brake
solenoid valve, thus the brake is applied by spring force.

4) ANTI-INVERSION VALVE
This anti-inversion valve absorbs shocks produced as swing motion stops and reduced oscillation
cause by swing motion.

* The circuit diagram may differ from the equipment, so please check before a repair.
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8. TRAVEL FORWARD AND REVERSE OPERATION
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When the travel levers are pushed forward or reverse position, the travel spools in the main control
valve are moved to the forward or reverse travel position by the pilot oil pressure (PAtr, PBtr, PCtl,
PDtl) from the remote control valve.
The oil from the each pump flows into the main control valve and then goes to the each travel motor

through the turning joint.

The return oil from both travel motors returns to the hydraulic oil tank through the turning joint and
the travel spools in the main control valve.

When this happens, the machine moves to the forward or reverse.

* The circuit diagram may differ from the equipment, so please check before a repair.
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TRAVEL CIRCUIT OPERATION
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Valves are provided on travel motors to offer the following functions.

1) COUNTER BALANCE VALVE
When stopping the motor of slope descending, this valve to prevent the motor over run.

2) OVERLOAD RELIEF VALVE
Relief valve limit the circuit pressure below 350 kgf/cmz (4980 psi) to prevent high pressure
generated at a time of stopping the machine. Stopping the motor, this valve sucks the oil from lower
pressure passage for preventing the negative pressure and the cavitation of the motor.

* The circuit diagram may differ from the equipment, so please check before a repair.
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 GROUP 5 COMBINED OPERATION (CURRENT VERSION)
1. OUTLINE
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The oil from the A1 and A2 pump flows through the neutral oil passage, bypass oil passage and
confluence oil passage in the main control valve. Then the oil goes to each actuator and operates
them. Check valves and orifices are located on these oil passage in the main control valve. These
control the oil from the main pumps so as to correspond to the operation of each actuator and
smooth the combined operation.

STRAIGHT TRAVEL SPOOL

This straight travel spool for straight travel is provided in the main control valve.

If any actuator is operated when traveling, the straight travel spool is pushed to the right by the pilot
oil pressure (P01).

Consequently, the left and right travel oil supply passage are connected, and equivalent amount of
oil flows into the left and right travel motors. This keeps the straight travel.

* The circuit diagram may differ from the equipment, so please check before a repair.
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2. COMBINED SWING AND BOOM UP OPERATION
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When the swing and boom up functions are operated, simultaneously the swing spool and boom
spools in the main control valve are moved to the functional position by the pilot oil pressure (PCs,
PDs, PAb1, PDb2) from the remote control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the boom cylinder
through boom 2 spool.

The oil from the A2 pump flows into the boom cylinders through the boom 1 spool in the right control
valve. The upper structure swings and the boom is operated.

Refer to page 3-9 for the boom priority system.

* The circuit diagram may differ from the equipment, so please check before a repair.
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3. COMBINED SWING AND ARM OPERATION

ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER
MU  Pi2 Pi1
\Rs_Pn1lPn2
TRAVEL MOTOR [
PObof— — == === ————— ===, Lo
A ]
PDbe I Eonave ooy
‘7777 L
DRY; |
Lt77 H ‘
-==-7
i BK
Co s
! Ak
Do |
I |~ ipos
PCo SRR f—==PBK
PDo; sibrr [ S ey
] S e
1
R Lo
Ca| }
Da e —
DR X
fin ] !
Pal. | i
e PBa2
PCa [ S A PAa2
SWING MOTOR oo HE
|
PCsp
PDb2
W I

o
PCHI . PBtr
PDHI [ PAtr
DR1 11 (LEFT)

0 }---! TRAVEL

PS5y v2
P01 I

—- Patt EMRV

e s

T

( Al A2 PILOT
PUMP PUMP PUMP
L~

HYDRAULIC TANK

320A3HC19E

When the swing and arm functions are operated, simultaneously the swing spool and arm spools in
the main control valve are moved to the functional position by the pilot oil pressure (PCs, PDs, PCa,
PDa, PAa2, PBa2) from the remote control valve.

The oil from the A1 pump flows into the swing motor through swing spool and the arm cylinder
through arm 1 spool.

The oil from the A2 pump flows into the arm cylinder through the arm 2 spool of the right control
valve. The upper structure swings and the arm is operated.

Refer to page 2-51 for the swing operation preference function.

* The circuit diagram may differ from the equipment, so please check before a repair.
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4. COMBINED SWING AND BUCKET OPERATION
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When the swing and bucket functions are operated, simultaneously the swing spool and bucket
spool in the main control valve are moved to the functional position by the pilot oil pressure (PCs,
PDs, PAk, PBK) from the remote control valve.

The oil from the A1 pump flows into the swing motor through the swing spool in the left control valve.

The oil from the A2 pump flows into the bucket cylinder through the bucket spool in the right control
valve.

The upper structure swings and the bucket is operated.

* The circuit diagram may differ from the equipment, so please check before a repair.
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5. COMBINED SWING AND TRAVEL OPERATION
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When the swing and travel functions are operated, simultaneously the swing spool and travel spools
in the main control valve are moved to the functional position by the pilot oil pressure (PCs, PDs,
PAtr, PBtr, PCtl, PDtl) from the remote control valve and straight travel spool is pushed to the right by
the pilot oil pressure from the pilot pump.

The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.

The oil from the A2 pump flows into the swing motor in the straight travel spool.

When the pressure of the travel motors is lower than the pressure of the swing motor, some oil from
the A2 pump flows into the travel motors through the check valve and orifice in the straight travel
spool. This prevents the rapid slowdown of the travel.

The upper structure swings and the machine travels straight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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6. COMBINED BOOM AND TRAVEL OPERATION
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When the boom and travel functions are operated, simultaneously the boom spools and travel
spools in the main control valve are moved to the functional position by the pilot oil pressure (PAb1,
PBb1, PDb2, PAtr, PBtr, PCtl, PDtl) from the remote control valve and the straight travel spool is
pushed to the right by the oil pressure from pilot pump.

The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.

The oil from the A2 pump flows into the boom cylinders through the boom 2 spool and boom 1 spool
via the parallel and confluence oil passage in case boom up operation. When the pressure of the
travel motors is lower than the pressure of the boom cylinders, some oil from the A2 pump flows into
the travel motors through the check valve and orifice in the straight travel spool. This prevents the
rapid slowdown of the travel.

The boom is operated and the machine travels straight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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7. COMBINED ARM AND TRAVEL OPERATION
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When the arm and travel functions are operated, simultaneously the arm spools and travel spools in
the main control valve are moved to the functional position by the pilot oil pressure (PCa, PDa,
PAa2, PBa2, PAtr, PBtr, PCtl, PDtl) from the remote control valve and the straight travel spool is
pushed to the right by the oil pressure from pilot pump.
The oil from the A1 pump flows into the travel motors through the RH travel spool of the left control
valve and the LH travel spool of the right control valve via the straight travel spool.
The oil from the A2 pump flows into the arm cylinders through the arm 1 spool and arm 2 spool via
the parallel and confluence oil passage. When the pressure of the travel motors is lower than the
pressure of the arm cylinder, some oil from the A2 pump flows into the travel motors through the
check valve and orifice in the straight travel spool. This prevents the rapid slowdown of the travel.
The arm is operated and the machine travels straight.
* The circuit diagram may differ from the equipment, so please check before a repair.
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8. COMBINED BUCKET AND TRAVEL OPERATION
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When the bucket and travel functions are operated, simultaneously the bucket spool and travel
spools in the main control valve are moved to the functional position by the pilot oil pressure (PAK,
PBK, PAtr, PBtr, PCtl, PDtl) from the remote control valve, and the straight travel spool is pushed to
the right by the oil pressure from pilot pump. The oil from the A1 pump flows into the travel motors
through the RH travel spool of the left control valve and the LH travel spool of the right control valve
via the straight travel spool of the control valve.

The oil from the A2 pump flows into the bucket cylinder through the bucket spool via the confluence
oil passage. When the pressure of the travel motors is lower than the pressure of the bucket cylinder,
some oil from the A2 pump flows into the travel motors through the check valve and orifice in the
straight travel spool. This prevents the rapid slowdown of the travel.

The bucket is operated and the machine travels straight.

* The circuit diagram may differ from the equipment, so please check before a repair.
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9. COMBINED BOOM UP AND BUCKET OPERATION
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When the boom up and bucket functions are operated, simultaneously each spool in the main
control valve is moved to the functional position by the pilot oil pressure (PAb1, PDb2, PDb1, PAK,
PBk)from the remote control valve.
The oil from the A1 pump flows into the boom cylinders through the boom 2 spool in the left control
valve. The oil from the A2 pump flows into the boom cylinders and bucket cylinder through the boom
1 spool, bucket spool and the parallel and confluence oil passage in the right control valve.
Also, when the boom up and bucket in functions are operated simultaneously, the boom up
operation preference function is operated by the pilot pressure P04 and then the bucket spool
transfers in the half stroke not full stroke (refer to page 2-43). Therefore, the most of pressurized oil
flows into boom 1 spool than the bucket spool to make the boom up operation more preferential.
The boom and bucket are operated.

* The circuit diagram may differ from the equipment, so please check before a repair.
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10. COMBINED BOOM UP AND ARM OPERATION
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When the boom up and arm functions are operated, simultaneously each spool in the main control
valve is moved to the functional position by the pilot oil pressure (PAb1, PDb2, PCa, PDa, PAa2,
PBa2) from the remote control valve.
The oil from the A1 pump flows into the boom cylinders and arm cylinder through the boom 2 spool
and arm 1 spool in the left control valve. The oil from the A2 pump flows into the boom cylinders and
arm cylinder through the boom 1 spool, arm 2 spool and the parallel and confluence oil passage in
the right control valve.
Also, when the boom up and arm functions are operated simultaneously, the boom up operation
preference function is operated by the pilot pressure P02 and then the flow into arm 2 spool is
reduced by shifting of the arm in flow limit spool. Therefore, the most of pressurized oil flows into
boom 1 spool than the arm 2 spool to make the boom up operation more preferential.
The boom and arm are operated.

* The circuit diagram may differ from the equipment, so please check before a repair.
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