' GROUP 3 PILOT CIRCUIT

Remote control valve
(LH lever)

RCV pedal

RCV dozer

Remote control valve
(RH lever)

Control valve

Safety lock
solenoid valve

Swing parking brake

Travel speed solenoid valve

Main pump

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

Relief valve

\_gl

Pilot pump

Line filter
<f M 35kgf/(l1;

Power boost solenoid valve

Suction filter
N

11073HC00

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

filter.

The discharged oil from the pilot pump flows to the remote control valve through line filter, EPPR valve,
solenoid valve assemblies, swing parking brake, main control valve and safety lock solenoid valve.
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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.
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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.
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3. SWING PRIORITY SYSTEM

DOZER ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER CYLINDER
TRAVEL MOTOR
Pn2 P
C et 7 |
i | [ SWING !
Pd6 5
l ﬁ%l PRIORITY ‘
SPOOL
|
'Bs5
4G5 ‘AS
HINE M os Pb5
S]] LI S T-Pas
L DOZER BUCKET
|
04 T = !
CTEAN (] TB4
Pod0 <+ /¢ 3o e
[ S T T /L T N — Tredi-d1 Pa
Pd40 ! S LI AT DAL AR,
Eb: L /LR Q‘ARM ””” 1 rﬁgﬁ:ﬂj k,EcAz,,,,
SWING MOTOR . \3/3 M . REGENERATION
(2 | Rl |
ho, JF 3
Pa21___[ (,saé::’:::::::::::’,q;ﬂ”‘ Mﬁ T — P8 |
I BOOMZ g‘—f ui \.%—1 ARM 2 WPdM
| L |
[ 1] co | —— L 4B ]
e : - M =
D2 ‘ ﬁ‘%ﬁ/vll e f{% ————— Pb21
— DR1 |
Pe2] T 3 [ + T T S Pb20
Pd2— T y ! Pa20
‘ SWING 3 = BOOM 1
1 L | A B
D1 Pel | | W ! Iy
L — R CIEA e e —— Rail |
b TEIETILIR || | SCRITEIER T
| L |
PO . |
: REAR
T PUMP piLoT
B S % PUMP
[ B Ady D Edn Gen Fab Hen J |
Ko
Pc2 Pd2 Pdd0 Pcd0 Pa5 Pbs Pa20 Pb20 T
11073HC04

When carrying out the combined operation of swing and boom or arm of the left control valve, the
swing speed can be lowered than operating speed of boom or arm. To prevent it, swing priority spool
is used. Pc3 pressure from shuttle valve(sh) shifts the swing priority spool to the left and decreases
the oil flow rate to the boom or arm section by orifice.

This is called the swing priority system.
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4. TRAVEL SPEED CONTROL SYSTEM

DOZER ARM BUCKET BOOM
CYLINDER CYLINDER CYLINDER  CYLINDER
PILOT VALVE
CONTROL PISTON
TRAVEL MOTOR L
Pn2 Pn1
— |
R — NES
l OPTION ‘
| |
| _%L:?\—LH
_HCs 1 L] =3 ‘AS
b i | Pbs
TR s
BUCKET
|
L T 4
e
VAl A
|f2 [ v 1 ‘;@rmg k,EQi@,,,
SWING MOTOR AEGENERATION
| |
1+ - 1_Pb3
=gt ||
LA ARM 2
| S e | B2
G2 1 - JV\@J @
D2 ‘ J j 1 N
Pe2—y T T 17T 3 [ T 7T
Pd2—RI 111 jr 1
' swing i&% BOOM 1
o — : " =
o1 P M U i
FPIT L e S At
%}é WTRWJJMAVEL(HH)YH\J X || | S L‘HYML”WTRAVEL(LH) W e
ro-t o S |
= - e——
Pu
— I
T Il
REAR
PUMP py o1
9 &8 & !
_ ,SV@AM _ Lﬁ BM i
| a0 L J s BN L J)
L,,fi,,iﬂ | IR T
M @ @ @ e @
sh |— -
- I
! B®A Dé@”g@e F H®J |
Pc2 Pd2 Pd40 Pc40 Pa5 Pb5 Pa20 Pb20 T
11073HC05

When the travel speed switch is pushed, the travel speed solenoid valve is actuated and the
discharged oil from the pilot pump flows to the Pk port of pilot valve in the travel motors.

As a result, the control piston is pushed by the main oil flow, thus the displacement is minimized.
When the travel speed switch is pushed once more, the travel speed solenoid valve is return to
original position by the force of spring, the hydraulic oil of Pk port retums to the hydraulic tank.

As a result, the control piston is returned by the main oil flow, thus the displacement is maximized.
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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 330kgf/cm*to 360kgf/cm?for
increasing the digging power.  And even when pressed continuously, it is canceled after 8 seconds.



6. SWING PARKING BRAKE RELEASE

SWING MOTOR

DOZER

CYLINDER

TRAVEL MOTOR

ARM BUCKET
CYLINDER CYLINDER

BOOM
CYLINDER

[ By A
D7

t o
N O 1 e T | Pe42 |
va E 1 ARM_ | WO
I —" REGENERATION
5. T =\ |
shy
[ I L= S ——— iy ;E [ e —
I il L] iz WPdM
BOOM 2 i — ARM 2
| AL E |
L | =) .- B2
b C2 ! - _Nﬁ_%i \?@—1 =
D2 ‘ e i ffffffff Pb21
S ——— -DR1_|
Pc2- | I J Pb20
Pd27 HIIHEE T - il T T Pa20
DOZER ‘ SWING = BOOM 1 ‘
T C1 ; " —  B1
o T | BT
N CLIN. e e J i et L Rat |
b [REEEIHER | | | SRR T
| I |
PO o I‘JL’FN !
_,:.?:H& > | T
Pu
1 )
T T
| : N REAR
o i PUMP py ot
(1) 2 (3 (4)
Pd1 Pc1 Pal Pb1 PUMP
Pu
T A4
| |
| |
Ed Gdn Fen Hey J | (
Pc2 Pd2 Pd40 Pc40 Pa5 Pbs Pa20 Pb20 T
11073HCO07

When the swing control lever is tilted, the pilot oil flow into SH port of shuttle valve, this pressure move
spool so, discharged oil from pilot valve flow into PG port.
This pressure is applied to swing motor disc, thus the brake is released.
When the swing control lever is set in the neutral position, oil in the swing motor disc cylinder is
drained, thus the brake is applied.



' GROUP 4 SINGLE OPERATION

1. BOOM UP OPERATION

DOZER
CYLINDER

ARM
CYLINDER

BUCKET
CYLINDER

BOOM

CYLINDER

TRAVEL MOTOR
Pn2 Pn1
C ]
D6 !
Pc6 [t 1 |
L
w OPTION @ ‘
| |
| g — |
‘ ™ /N } B5
cs | [ ] =3 ‘ A5
T D5 Pcsrt 1 [ | Pbs
Pd5 T Lﬁ% i 1--Pa5
< OPTION BUCKET
- ‘ e ;
D4 77 pmR3 . % N @ 1 X B4
Pod0 i Pedlr S—— = 7% 5 ‘T Pb4
Pg4o B I 1 TTTTTITT T ] i N — gl s Pa4
RZHNERR i E ) || | P e
N R e k,E@‘}Zﬁ,,,
SWING MOTOR Va3 L“— ﬁEgENERTT’bN
P8y N I | Pb3
Pa21 _ DR2— - - iive) | e o B
777‘777*¢*T‘H v || L 1%41
I BOOM 2 — N ARM 2
| | [ A 51 - !
e ! - VJVLAH&%i(Lthgq | B2
b2 | | i j b i 77777777 Po21 A2
I X : e —— Pb20
| [ S ——— e ] TP R — — & — — TPa20
\ ' "swing M&%M BOOM 1 ! |
| |
C1 A || 1 k\ B1
DI e oy i —— N
| J@é “THAVEL(RH)YT“J G N X _H L TRAVEL(LH) W 3R
I | | ‘
| | A — | I
PO e -
I Y 7 | I
| g:g}@ T
I e T I
L 777777777 J:L 777777777777777777 — J
1 T
1 I
HYDRAULIC TANK
FRONT REAR
PUMP PUMP

]

i

>

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 from the remote control valve.

The oil from the front and rear 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 spool in the main control valve.

When this happens, the boom goes up.
The excessive pressure in the boom cylinder bottom end circuit 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.
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2. BOOM DOWN OPERATION
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When the right control lever is pushed forward, the boom spools in the main control valve are moved
to the down position by the pilot oil pressure from the remote control valve.

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

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

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



3. ARM ROLL IN OPERATION
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When the left control lever is pulled back, the arm spools in the main control valve are moved the to
roll in position by the pilot oil pressure from the remote control valve.

The oil from the front and rear 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 spool in the main control valve. When this happens, the arm rolls in.

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



4. ARM ROLL OUT OPERATION
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When the left control lever is pushed forward, the arm spool in the main control valve are moved to the

roll out position by the pilot oil pressure from the remote control valve.

The oil from the front and rear 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 spool in the main control valve. When this happens, the arm rolls out.
The cavitation which will happen to the rod of the arm cylinder is also prevented by the make-up valve

in the main control valve.



5. BUCKET ROLL 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 from the remote control valve.

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

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

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

3-16



6. BUCKET ROLL 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 from the remote control valve.

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

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

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



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 from the remote control valve.

The oil from the rear 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 superstructure swings to the left or right.

The swing parking brake, make up valve and the overload relief valve are provided in the swing
motors. The cavitation which will happen to the swing motor is also prevented by the make up valve in
the swing motor itself.



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.

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

3) PARKING BRAKE
In case that the parking, of the machine at slope is required during operation, there is the danger of
involuntary swing caused by the self weight of the machine. The brake is connected to prevent this
involuntary swing.

PARKING BRAKE "OFF" OPERATION

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

When the left control lever placed in the swing position, the pilot pressure at the shuttle valve is
transferred to the brake release valve and the brake release valve is change over. Then the pilot
pressure lift the brake piston and release the parking brake.

PARKING BRAKE "ON" OPERATION

When the 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".

BYPASS VALVE
This bypass valve absorbs shocks produced as swing motion stops and reduced oscillation cause
by swing motion.



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 from the remote
control valve.
The oil from the both pumps flows into the main control valve and then goes to the both travel motors
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.
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TRAVEL CIRCUIT OPERATION

Overload relief valve

Check valve
Counter balance valve

Turning joing

11073HC17A

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 365kgf/cm? to prevent high pressure generated at at 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.
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9. DOZER UP OPERATION
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When the dozer control lever is pulled back, the dozer spool in the main control valve is moved to the
dozer up position by the pilot oil pressure from the remote control valve.

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

At the same time, the oil from the large chamber of dozer cylinders returns to the hydraulic oil tank
through the dozer spool in the main control valve. When this happens, the dozer goes up.
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10. DOZER DOWN OPERATION
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When the dozer control lever is pushed forward, the dozer spool in the main control valve is moved to
the dozer down position by the pilot oil pressure from the remote control valve.

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

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