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(57) ABSTRACT 

A pressure control valve for a construction machine is 
disclosed, which prevents self-weight descent of a working 
device due to leakage of hydraulic fluid in a neutral position 
of the working device. The pressure control valve for a 
construction machine includes a holding valve block having 
a pilot signal pressure port and a drain flow path formed 
thereon, a holding poppet having a back pressure chamber 
formed therein to intercept leakage of hydraulic fluid from 
the hydraulic actuator to the control valve in a neutral state; 
a first elastic member pressing the holding poppet and 
elastically biasing an intercepted path between the hydraulic 
actuator and the control valve; a piston sliding in the holding 
valve block when pilot signal pressure is input through the 
pilot signal pressure port; a pilot poppet shifted to drain the 
hydraulic fluid in the back pressure chamber toward a drain 
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flow path of the control valve in response to movement of 
the piston; a second elastic member pressing the pilot poppet 
and elastically biasing an intercepted path between the back 
pressure chamber of the holding poppet and the drain flow 
path of the control valve; and an auxiliary drain path 
draining the leaking hydraulic fluid through a drain path of 
the holding valve block if the leakage of the hydraulic fluid 
occurs on a check valve that opens or closes the path 
between the back pressure chamber of the holding poppet 
and the drain flow path of the control valve. 

5 Claims, 5 Drawing Sheets 
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CONSTRUCTION EQUIPMENT PRESSURE 
CONTROL VALVE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a U.S. National Stage Application of 
International Application No. PCT/KR2013/000926 filed on 
Feb. 5, 2013, and was published in Korean as WO 2014/ 
123251 A1 on Aug. 14, 2014. The disclosure of the above 
application is incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to a pressure control valve 
for a construction machine, and more particularly, to a 
pressure control valve for a construction machine, which can 
prevent a self-weight descent of a working device due to 
leakage of hydraulic fluid in a neutral position of the 
working device. 

BACKGROUND OF THE INVENTION 

In general, a holding valve that is mounted on a main 
control valve (MCV) of a construction machine is used to 
prevent a self-weight descent of a working device Such as a 
boom, due to leakage of hydraulic fluid through a gap 
between a spool and a valve block in a neutral position of the 
working device. Such as a boom, and to control the hydraulic 
fluid that is supplied to a hydraulic actuator when the 
working device is operated. 
As illustrated in FIGS. 1 to 3, a pressure control valve for 

a construction machine in the related art includes a holding 
valve block 4 having a pilot signal pressure port 1 and a 
drain flow path 2 formed thereon and installed between a 
hydraulic actuator (boom cylinder or the like, not illustrated) 
and a control valve 3, a holding poppet 6 having a back 
pressure chamber 5 formed therein to intercept leakage of 
hydraulic fluid from the hydraulic actuator to the control 
valve 3 in a neutral state, a first elastic member 7 pressing 
the holding poppet 6 and elastically biasing an intercepted 
path between the hydraulic actuator and the control valve 3 
in an initial state, a piston 8 sliding in the holding valve 
block 4 when pilot signal pressure is input through the pilot 
signal pressure port 1, a pilot poppet 11 shifted along an 
inner surface of a sleeve 9 of the holding valve block 4 to 
drain the hydraulic fluid in the back pressure chamber 5 
toward a drain flow path 10 of the control valve 3 in response 
to movement of the piston 8, and a second elastic member 
12 pressing the pilot poppet 11 and elastically biasing an 
intercepted path between the back pressure chamber 5 of the 
holding poppet 6 and the drain flow path 10 of the control 
valve 3 in an initial state. 

According to the pressure control valve in the related art 
as configured above, if a spool 3a of the control valve 3 is 
shifted in a rightward direction as shown in FIG. 2 by 
applying a control signal through an operation of an opera 
tion lever (RCV lever) to drive boom-up or arm-out, hydrau 
lic fluid that is discharged from the hydraulic pump 13 
moves through a parallel path 14 and a flow path 15 to lift 
the holding poppet 6 in an upward direction in the drawing. 
In this case, hydraulic fluid in the back pressure chamber 5 
flows toward a cylinder port 16 through an orifice 19. 

Through the movement of the holding poppet 6, the flow 
path 15 and the cylinder port 16 on the side of the hydraulic 
actuator communicate with each other, and thus the hydrau 
lic fluid that is discharged from a hydraulic pump 13 is 
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2 
supplied to the hydraulic actuator to drive the hydraulic 
actuator to perform boom-up operation. In this case, the 
drain flow path 10 of the control valve 3 that communicates 
with the flow path 15 is closed by a check valve 17 of the 
holding valve block 4. 

Since an excavator or the like mainly operates in a work 
environment having poor work conditions due to the equip 
ment characteristics, fine foreign Substances. Such as dust, 
exert a bad influence on valve seat surfaces of various kinds 
of control valves. As an example, if foreign Substances stick 
to a valve seat surface 17a of the check valve 17, a sealing 
function is not normally performed between the check valve 
17 and the valve seat surface 17a to cause leakage of the 
hydraulic fluid. 

If a check function of the check valve 17 is not performed, 
the hydraulic fluid, which is supplied from the hydraulic 
pump 13 to the flow path 15, moves to a port 18 on the side 
of the pilot poppet 11 via the drain flow path 10 and the 
check valve 17. 

Since the pilot poppet 11 moves along the sleeve 9 in a 
downward direction in the drawing by the hydraulic fluid 
that is supplied to the port 18 (in the case where the 
hydraulic fluid pressure that is applied to the pilot poppet 11 
exceeds an elastic force of the second elastic member 12), 
the port 18 and the back pressure chamber 5 in the holding 
poppet 6 communicate with each other. That is, under 
normal conditions, the pilot poppet 11 moves in a downward 
direction only by the movement of the piston 8, but it moves 
abnormally in the downward direction due to an inferior 
sealing function of the check valve 17. 
On the other hand, a pressure receiving area of the holding 

poppet 6, to which pressure is applied in the back pressure 
chamber 5, becomes relatively larger than the pressure 
receiving area of the holding poppet 6 in a region in which 
pressure is gone through the orifice 19. Due to this, the 
pressure in the back pressure chamber 5 is gradually 
increased to move the holding poppet 6 in the downward 
direction in the drawing with the lapse of time, and thus the 
path that makes the flow path 15 and the cylinder port 16 
communicate with each other is intercepted. 

Accordingly, in the case of performing a boom-up opera 
tion of a boom or an arm-out operation of an arm, the 
operating speed of the hydraulic actuator is lowered, and an 
excessive load is continuously generated in a hydraulic 
circuit of the equipment. Since this causes a loss of hydraulic 
energy, work efficiency is deteriorated. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made to solve 
the aforementioned problems occurring in the related art, 
and it is an object of the present invention to provide a 
pressure control valve for a construction machine, which can 
prevent noise occurrence due to an excessive pressure 
increase and prevent work efficiency from being lowered 
due to deterioration of an operating speed of a working 
device by intercepting an inflow of hydraulic fluid toward a 
control valve, which leaks due to an inferior sealing function 
on a valve seat Surface when a boom-up operation or an 
arm-out operation is performed. 

Technical Solution 

To achieve the above objects, in accordance with an 
embodiment of the present invention, there is provided a 
pressure control valve for a construction machine, which 
includes a holding valve block having a pilot signal pressure 
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port and a drain flow path formed thereon and installed 
between a hydraulic actuator and a control valve; a holding 
poppet having a back pressure chamber formed therein to 
intercept leakage of hydraulic fluid from the hydraulic 
actuator to the control valve in a neutral state; a first elastic 
member pressing the holding poppet and elastically biasing 
an intercepted path between the hydraulic actuator and the 
control valve in an initial state; a piston sliding in the 
holding valve block when pilot signal pressure is input 
through the pilot signal pressure port; a pilot poppet shifted 
along an inner Surface of a sleeve of the holding valve block 
to drain the hydraulic fluid in the back pressure chamber 
toward a drain flow path of the control valve in response to 
movement of the piston; a second elastic member pressing 
the pilot poppet and elastically biasing an intercepted path 
between the back pressure chamber of the holding poppet 
and the drain flow path of the control valve in an initial state; 
and an auxiliary drain path draining the leaking hydraulic 
fluid through a drain path of the holding valve block after 
passing through the pilot poppet if the leakage of the 
hydraulic fluid occurs on a valve seat Surface of a check 
valve that opens or closes the path between the back pressure 
chamber of the holding poppet and the drain flow path of the 
control valve. 
As the auxiliary drain path, an inner Surface of the sleeve, 

on which the pilot poppet slides, may be formed in a 
rectangular shape, and a slot that can move the hydraulic 
fluid may be formed at a corner of an outer surface of the 
pilot poppet that is formed corresponding to the inner 
surface of the sleeve. 
As the auxiliary drain path, a notch portion that can move 

the hydraulic fluid may be formed on an outer surface of the 
pilot poppet that slides along an inner Surface of the sleeve 
in an axis direction. 
As the auxiliary drain path, a hydraulic fluid moving hole 

may be formed inside the pilot poppet that slides along an 
inner Surface of the sleeve in an axis direction, and a 
hydraulic fluid inflow hole and a hydraulic fluid discharge 
hole may be formed at an end portion of the hydraulic fluid 
moving hole in a radius direction to communicate with the 
hydraulic fluid moving hole. 
As the auxiliary drain path, a slot that can move the 

hydraulic fluid may be formed on an inner surface of the 
sleeve on which the pilot poppet slides in an axis direction. 

Advantageous Effect 

According to embodiments of the present invention hav 
ing the above-described configuration, in the case of a sole 
or combined operation of boom-up and arm-out, the hydrau 
lic fluid, which leaks due to the inferior sealing that is caused 
by the foreign Substances on the valve seat Surface, is 
drained to the outside. Accordingly, it becomes possible to 
prevent the energy loss and the noise occurrence due to an 
excessive pressure increase and to prevent the work effi 
ciency from being lowered due to deterioration of the 
operating speed of the working device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, other features and advantages of the 
present invention will become more apparent by describing 
the preferred embodiments thereof with reference to the 
accompanying drawings, in which: 

FIG. 1 is a cross-sectional view of a pressure control valve 
in the related art that is connected to a control valve for a 
construction machine; 
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4 
FIG. 2 is a view explaining the operation of a pressure 

control valve in the related art; 
FIG. 3 is a view illustrating a pilot poppet that is mounted 

on a pressure control valve in the related art; 
FIG. 4 is a view explaining the operation of a pressure 

control valve for a construction machine according to an 
embodiment of the present invention; 

FIGS. 5A to 5C are views illustrating modified examples 
of a pilot poppet that is mounted on a pressure control valve 
for a construction machine according to an embodiment of 
the present invention; and 

FIG. 5D is a view explaining forming of a slot that can 
move hydraulic fluid to an inner surface of a sleeve coupled 
to a pilot poppet in a pressure control valve for a construc 
tion machine according to an embodiment of the present 
invention. 

EXPLANATION OF REFERENCE NUMERALS 
FOR MAIN PARTS IN THE DRAWING 

: pilot signal pressure port 
: drain flow path 
: control valve 
: holding valve block 
: back pressure valve 
: holding poppet 
: first elastic member 
: piston 
: sleeve 

10: drain flow path 
: pilot poppet 
: second elastic member 
: hydraulic pump 
: parallel flow path 
: flow path 
: cylinder port 
: check valve 
: port 
: orifice 
: slot 
: notch 
: hydraulic fluid moving hole 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, a pressure control valve for a construction 
machine in accordance with a preferred embodiment of the 
present invention will be described in detail with reference 
to the accompanying drawings. 

FIG. 4 is a view explaining the operation of a pressure 
control valve for a construction machine according to an 
embodiment of the present invention. FIGS. 5A to 5C are 
views illustrating modified examples of a pilot poppet that is 
mounted on a pressure control valve for a construction 
machine according to an embodiment of the present inven 
tion, and FIG.5D is a view explaining forming of a slot that 
can move hydraulic fluid to an inner surface of a sleeve 
coupled to a pilot poppet in a pressure control valve for a 
construction machine according to an embodiment of the 
present invention. 

Referring to FIGS. 4 and 5A, a pressure control valve for 
a construction machine according to an embodiment of the 
present invention includes a holding valve block 4 having a 
pilot signal pressure port 1 and a drain flow path 2 formed 
thereon and installed between a hydraulic actuator (boom 
cylinder or the like, not illustrated) and a control valve 3; a 
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holding poppet 6 having a back pressure chamber 5 formed 
therein to intercept leakage of hydraulic fluid from the 
hydraulic actuator to the control valve 3 in a neutral state; a 
first elastic member (a pressure coil spring may be used) 7 
pressing the holding poppet 6 and elastically biasing an 
intercepted path between the hydraulic actuator and the 
control valve 3 in an initial state; a piston 8 sliding in the 
holding valve block 4 when pilot signal pressure is input 
through the pilot signal pressure port 1; a pilot poppet 11 
shifted along an inner surface of a sleeve 9 of the holding 
valve block 4 to drain the hydraulic fluid in the back pressure 
chamber 5 toward a drain flow path 10 of the control valve 
3 in response to movement of the piston 8; a second elastic 
member 12 (a pressure coil spring may be used) pressing the 
pilot poppet 11 and elastically biasing an intercepted path 
between the back pressure chamber 5 of the holding poppet 
6 and the drain flow path 10 of the control valve 3 in an 
initial state; and an auxiliary drain path draining the leaking 
hydraulic fluid through a drain path 2 of the holding valve 
block 4 after passing through the pilot poppet 11 if the 
leakage of the hydraulic fluid occurs on a valve seat Surface 
17a of a check valve 17 that opens or closes the path 
between the back pressure chamber 5 of the holding poppet 
6 and the drain flow path 10 of the control valve 3. 

Referring to FIG. 5A, as the auxiliary drain path, an inner 
surface of the sleeve 9, on which the pilot poppet 11 slides, 
may be formed in a rectangular shape, and a slot 20 that can 
move the hydraulic fluid may be formed at a corner of an 
outer surface of the pilot poppet 11 that is formed corre 
sponding to the inner surface of the sleeve 9. 

In this case, since the configuration of a pressure control 
valve, except for the pilot poppet 11 having the auxiliary 
drain path formed therein to drain the leaking hydraulic fluid 
through the drain path 2 of the holding valve block 4 after 
the hydraulic fluid passes through the pilot poppet 11 if the 
leakage of the hydraulic fluid occurs on the valve seat 
surface 17a of the check valve 17, is the same as the 
configuration of the pressure control valve as illustrated in 
FIG. 2, the detailed description thereof will be omitted, and 
the same reference numerals are used for the same constitu 
ent elements in the drawings. 

According to the above-described configuration, if a spool 
3a of the control valve 3 is shifted in a rightward direction 
in the drawing in accordance with applying of pilot signal 
pressure, hydraulic fluid that is discharged from the hydrau 
lic pump 13 passes through a flow path and presses the 
holding poppet 6 to lift the holding poppet 6. That is, As the 
holding poppet 6 is moved, a path between the flow path 15 
and a cylinder port 16 on the hydraulic actuator side is 
opened, and thus the hydraulic fluid that is discharged from 
the hydraulic pump 13 is supplied to the hydraulic actuator 
via the cylinder port 16 through the shifting of the spool 3a 
of the control valve 3. Through this, a boom cylinder is 
driven to perform boom-up or boom-down operation. 
On the other hand, due to the characteristics of the 

equipment that mainly works in a field work place, foreign 
Substances, such as dust, remain on the valve seat Surface 
17a of the check valve 17, and a sealing function may not 
be completely performed on the valve seat surface 17a. Due 
to this, hydraulic fluid in the drain flow path 10 of the control 
valve 3 may flow into the back pressure chamber 5 of the 
holding poppet 6 via the check valve 17 to press the holding 
poppet 6. 
As described above, if leakage of the hydraulic fluid 

occurs on the valve seat surface 17a of the check valve 17, 
the hydraulic fluid in the drain flow path 10 of the control 
valve 3 moves to a pressure chamber 18 on the side of the 
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6 
pilot poppet 11 via the check valve 17. The hydraulic fluid 
that has moved to the pressure chamber 18 is supplied to a 
pressure chamber in the piston 8 through the slot 20 that is 
formed at the corner of the outer surface of the pilot poppet 
11 that slides along the inner surface of the sleeve 9 and is 
drained to an outside through the drain flow path 2 of the 
holding valve block 4 (the drain of the hydraulic fluid is 
indicated by an arrow in FIG. 4). In this case, by an elastic 
force of the second elastic member 12, the pilot poppet 11 
maintains an initial state where the path between the pres 
sure chamber 18 on the side of the pilot poppet 11 and the 
back pressure chamber 5 of the holding poppet 6 is inter 
cepted. 

Accordingly, even in the case where the foreign Sub 
stances, such as dust, that are generated during working 
remain on the valve seat surface 17a of the check valve 17 
and thus a sealing function is not performed on the valve seat 
surface 17a to cause the leakage of the hydraulic fluid, it 
becomes possible to drain the leaking hydraulic fluid to the 
outside after the hydraulic fluid passes through the drain 
flow path 2 of the holding valve block 4 via the slot 20 of 
the pilot poppet 11. Through this, in the case of shifting the 
spool 3a of the control valve 3 to perform the boom-up 
operation in accordance with the operation of the operation 
lever, it becomes possible to supply the hydraulic fluid from 
the hydraulic pump 13 to the boom cylinder via the parallel 
path 14 flow path 15 cylinder port 16. 

Referring to FIG. 5B, as the auxiliary drain path, several 
notch portions 21 that can move the hydraulic fluid may be 
formed on an outer surface of the pilot poppet 11 that slides 
along the inner surface of the sleeve 9 in an axis direction. 
Through this, if the leakage of the hydraulic fluid occurs on 
the valve seat surface 17a of the check valve 17, the 
hydraulic fluid in the drain flow path 10 of the control valve 
3 moves to the port 18 on the side of the pilot poppet 11 via 
the check valve 17. The hydraulic fluid that has moved to the 
port 18 is drained to the outside after passing through the 
pressure chamber in the piston 8, a through-hole of the 
piston 8, and the drain flow path 2 of the holding valve block 
4 in order by the notch portions 21 formed on the outer 
Surface of the pilot poppet 11 in an axis direction. 

Referring to FIG. 5C, as the auxiliary drain path, a 
hydraulic fluid moving hole 22 may be formed inside the 
pilot poppet 11 that slides along an inner Surface of the 
sleeve 9 in an axis direction, and a hydraulic fluid inflow 
hole 23 and a hydraulic fluid discharge hole 24 may be 
formed at an end portion of the hydraulic fluid moving hole 
22 in a radius direction to communicate with the hydraulic 
fluid moving hole 22. Through this, if the leakage of the 
hydraulic fluid occurs on the valve seat surface 17a of the 
check valve 17, the hydraulic fluid in the drain flow path 10 
of the control valve 3 moves to the port 18 on the side of the 
pilot poppet 11 via the check valve 17. The hydraulic fluid 
that has moved to the port 18 moves to the pressure chamber 
in the piston 8 after passing through the hydraulic fluid 
inflow hole 23 that is formed in the pilot poppet 11 that slides 
along an inner surface of the sleeve 9 in the radius direction, 
the hydraulic fluid moving hole 22 that is formed inside the 
pilot poppet 11 to communicate with the hydraulic fluid 
inflow hole 23, and the hydraulic fluid discharge hole 24 that 
communicates with an end portion of the hydraulic fluid 
moving hole 22 in order. The hydraulic fluid that has moved 
to the pressure chamber in the piston 8 is drained to the 
outside after passing through the through-hole of the piston 
8 and the drain flow path 2 of the holding valve block 4. 

Referring to FIG. 5D, as the auxiliary drain path, a slot 9a 
that can move the hydraulic fluid may be formed on an inner 
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surface of the sleeve 9 on which the pilot poppet 11 slides 
in an axis direction. Through this, if the leakage of the 
hydraulic fluid occurs on the valve seat surface 17a of the 
check valve 17, the hydraulic fluid in the drain flow path 10 
of the control valve 3 moves to the port 18 on the side of the 
pilot poppet 11 via the check valve 17. The hydraulic fluid 
that has moved to the port 18 is drained to the outside after 
passing through the pressure chamber in the piston 8, the 
through-hole of the piston 8, and the drain flow path 2 of the 
holding valve block 4 in order along the slot 9a that is 
formed on the inner surface of the sleeve 9 in an axis 
direction. 

Although the present invention has been described with 
reference to the preferred embodiments in the attached 
figures, it is noted that equivalents may be employed and 
substitutions made herein without departing from the scope 
of the invention as recited in the claims. 

INDUSTRIAL APPLICABILITY 

According to the present invention having the above 
described configuration, in the case of a sole or combined 
operation of boom-up and arm-out, the hydraulic fluid, 
which leaks due to the inferior sealing that is caused by the 
foreign substances on the valve seat surface, is drained to the 
outside. Accordingly, it becomes possible to prevent the 
energy loss and the noise occurrence due to an excessive 
pressure increase and to prevent the work efficiency from 
being lowered due to deterioration of the operating speed of 
the working device. 

While the present invention has been described in con 
nection with the specific embodiments illustrated in the 
drawings, they are merely illustrative, and the invention is 
not limited to these embodiments. It is to be understood that 
Various equivalent modifications and variations of the 
embodiments can be made by a person having an ordinary 
skill in the art without departing from the spirit and scope of 
the present invention. Therefore, the true technical scope of 
the present invention should not be defined by the above 
mentioned embodiments but should be defined by the 
appended claims and equivalents thereof. 
What is claimed is: 
1. A pressure control valve for a construction machine, 

comprising: 
a holding valve block having a pilot signal pressure port 

and a drain flow path formed thereon and installed 
between a hydraulic actuator and a control valve; 

a holding poppet having a back pressure chamber formed 
therein to intercept leakage of hydraulic fluid from the 
hydraulic actuator to the control valve in a neutral state; 
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8 
a first elastic member pressing the holding poppet and 

elastically biasing an intercepted path between the 
hydraulic actuator and the control valve in an initial 
State; 

a piston sliding in the holding valve block when pilot 
signal pressure is input through the pilot signal pressure 
port; 

a pilot poppet shifted along an inner surface of a sleeve of 
the holding valve block to drain the hydraulic fluid in 
the back pressure chamber toward a first drain flow 
path of the control valve in response to movement of 
the piston; 

a second elastic member pressing the pilot poppet and 
elastically biasing an intercepted path between the back 
pressure chamber of the holding poppet and the first 
drain flow path of the control valve in an initial state: 
and 

an auxiliary drain path draining the leaking hydraulic fluid 
through a second drain path of the holding valve block 
after passing through the pilot poppet if the leakage of 
the hydraulic fluid occurs on a valve seat surface of a 
check valve that opens or closes the path between the 
back pressure chamber of the holding poppet and the 
first drain flow path of the control valve. 

2. The pressure control valve according to claim 1, 
wherein as the auxiliary drain path, an inner surface of the 
sleeve, on which the pilot poppet slides, is formed in a 
rectangular shape, and a slot that can move the hydraulic 
fluid is formed at a corner of an outer surface of the pilot 
poppet that is formed corresponding to the inner surface of 
the sleeve. 

3. The pressure control valve according to claim 1, 
wherein as the auxiliary drain path, a notch portion that can 
move the hydraulic fluid is formed on an outer surface of the 
pilot poppet that slides along an inner surface of the sleeve 
in an axis direction. 

4. The pressure control valve according to claim 1, 
wherein as the auxiliary drain path, a hydraulic fluid moving 
hole is formed inside the pilot poppet that slides along an 
inner surface of the sleeve in an axis direction, and a 
hydraulic fluid inflow hole and a hydraulic fluid discharge 
hole are formed at an end portion of the hydraulic fluid 
moving hole in a radius direction to communicate with the 
hydraulic fluid moving hole. 

5. The pressure control valve according to claim 1, 
wherein as the auxiliary drain path, a slot that can move the 
hydraulic fluid is formed on an inner surface of the sleeve on 
which the pilot poppet slides in an axis direction. 
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