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(54) CONTROL SYSTEM FOR OPERATING WORK DEVICE FOR CONSTRUCTION MACHINE

(57) Disclosed is a control system for controlling flow
so as to allow simultaneous usage of a parallel flow path
and a tandem flow path thereby reducing loss of pressure
inside a control valve, when simultaneously operating
work devices having different operating pressures. A
control system for operating the work device, according
to the present invention, provides the control system for
operating the work device for a construction machine,
comprising: first and second hydraulic pumps that are
connected to an engine; a revolution control valve, an
arm control valve, and a left driving control valve, which
are installed on a first center bypass path of the first hy-
draulic pump, and each of which is connected via the
parallel flow path; a boom control valve, a bucket control
valve, and a right driving valve, which are installed on a
second center bypass path of the second hydraulic
pump, and each of which is connected via the parallel
flow path; a pressure generation device; a bleed flow
path, which is formed on a control spool at a lower side
of a boom of the boom control valve, for maintaining an
open state of the second center bypass path without clos-
ing same, when the boom control valve is switched so
as to lower the boom; and a center bypass switch valve,
which is installed on the lowermost side of the second
center bypass path and is switched by means of a control
signal for switching the boom control valve.
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Description
Field of the Invention

[0001] The present invention relates to an attachment
driving control system for a construction machine. More
particularly, the present invention relates to an attach-
ment driving control system for a construction machine,
in which in the case where two attachments having dif-
ferent operating pressures are simultaneously driven
(e.g., the case where a boom for performing a boom de-
scending operation and an attachment such as a bucket
are simultaneously driven), a flow rate of a hydraulic fluid
is controlled to enable the simultaneous use of a parallel
flow path and a tandem flow path, leading to a reduction
in a pressure loss occurring in the control valve.

Background of the Invention

[0002] In general, a conventional boom driving control
system for a construction machine in accordance with
the prior art as shown in Fig. 1 includes:

an engine 1;

first and second variable displacement hydraulic
pumps (hereinafter, referred to as "first and second
hydraulic pumps") 2 and 3 that are connected to the
engine 1 and a pilot pump 4;

a swing control valve 7 that controls the drive of a
swing motor 6, an arm control valve 9 that controls
the drive of an arm cylinder 8, and a traveling control
valve 11 that controls the drive of a left traveling mo-
tor 10 wherein the swing control valve, the arm con-
trol valve, and the traveling control valve are installed
in a first center bypass path 5 of the first hydraulic
pump 2 so as to be connected to a parallel flow path
5a, respectively;

a boom control valve 14a that controls the drive of a
boom cylinder 13, a bucket control valve 16 that con-
trols the drive of a bucket cylinder 15, and a traveling
control valve 18 that controls the drive of a right
traveling motor 17 wherein the boom control valve,
the bucket control valve, and the traveling control
valve are installed in a second center bypass path
12 of the second hydraulic pump 3 and 2 so as to be
connected to a parallel flow path 12a, respectively;
and

pressure generation devices 19 and 20 that outputs
a control signal corresponding to a manipulation
amount.

[0003] When the pressure generation device 19 is in
a neutral position, a hydraulic fluid discharged from the
second hydraulic pump 3 returns to a hydraulic tank T
through the second center bypass path 12 and the return
flow path 21.

[0004] In the case where the pressure generation de-
vice 19 is manipulated to ascend a boom, a pilot signal
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pressure from a pilot pump 4 is supplied to the boom
control valve 14 via the pressure generation device 19.
For this reason, the boom control valve 14 is shifted to
the lefton the drawing sheetto cause the boomto ascend,
and thus the hydraulic fluid discharged from the second
hydraulic pump 3 is supplied to a large chamber of the
boom cylinder 13 via aload check valve 22 and the boom
control valve 14. At this same time, a hydraulic fluid flow-
ing out of a small chamber of the boom cylinder 13 returns
to the hydraulic tank T via the boom control valve 14.
Thus, the boom cylinder 13 can be driven in a stretchable
manner to cause the boom to ascend.

[0005] Inthe meantime,inthe case wherethe pressure
generation device 19 is manipulated to descend the
boom, the pilot signal pressure from the pilot pump 4 is
supplied to the boom control valve 14 via the pressure
generation device 19. For this reason, the boom control
valve 14 is shifted to the right on the drawing sheet to
cause the boom to descend, and thus the hydraulic fluid
discharged from the second hydraulic pump 3 is supplied
to the small chamber of the boom cylinder 13 via the
boom control valve 14. At this same time, the hydraulic
fluid flowing out of the large chamber of the boom cylinder
13 returns to the hydraulic tank T via the boom control
valve 14 and a back pressure check valve 23. Thus, the
boom cylinder 13 can be driven in a retractable manner
to cause the boom to descend.

[0006] In this case, the back pressure check valve 23
is mounted with a valve spring so that when a hydraulic
fluid passes therethrough, a constant pressure is formed.
In addition, a regeneration line is installed in the back
pressure check valve 23 so that the hydraulic fluid flowing
out of the large chamber of the boom cylinder 13 can be
regenerated to the small chamber of boom cylinder 13
along the regeneration line during the descending of the
boom.

[0007] Asdescribed above, when the boom descends,
alower pressure acts on the boom due to the descending
operation by its own weight. Meantime, in the case where
aboom for performing a boom descending operation and
an attachment (e.g., referring to bucket) requiring having
an operating pressure relatively higher than that of the
boom are simultaneously driven, a throttle device is in-
stalled at a hydraulic fluid inlet side of a control spool
(i.e., referring to the boom control valve 14) on a boom
descending side so that simultaneous manipulability of
the boom and the bucket can be maintained.

[0008] Inthe meantime, a throttle device is installed in
the parallel flow path of each attachment that is operated
atarelatively low pressure to produce a pressure causing
the boom to ascend so that simultaneous manipulability
of the boom for performing a boom ascending operation
and another attachment can be implemented.

[0009] Besides, a tandem flow path is formed in the
bucket control valve 16 and the traveling control valve
18 which are connected in parallel with the boom control
valve 14 through the second center bypass path 12. That
is, in the case where the drive of the bucket cylinder 15
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is controlled alone, the hydraulic fluid from the second
hydraulic pump 3 flows into the bucket control valve 16
through the parallel flow path 12a and the tandem flow
path, thereby reducing an excessive pressure loss oc-
curring when the hydraulic fluid from the second hydraulic
pump 3 flows into the bucket control valve 16 through
only the parallel flow path 12a.

[0010] Meanwhile, in the case where two different at-
tachments such as the boom for performing a boom de-
scending operation and the bucket are driven simultane-
ously, the second center bypass path 12 is blocked by
the control spool on a boom descending side and the
hydraulic fluid is supplied to the bucket cylinder 15
through only the parallel flow path 12a. In this case, there
occurs a problem in that a sufficient flow path cannot be
secured by a priority control valve installed in the parallel
flow path 12a, thereby inducing an excessive pressure
loss, and thus causing an energy loss.

[0011] In addition, a variable control valve as a throttle
valve 24 (see Fig. 2) may be installed in the parallel flow
path 12a, but there is a limitation in securing the flow path
using the throttle device.

Detailed Description of the Invention
Technical Problems

[0012] Accordingly, the present invention has been
made to solve the aforementioned problem occurring in
the prior art, and it is an object of the present invention
to provide an attachment driving control system for a con-
struction machine, in which in the case where two attach-
ments having different operating pressures are simulta-
neously driven as in a boom descending operation and
a bucket operation, a hydraulic fluid from the second hy-
draulic pump is allowed to flow into the bucket control
valve through a parallel flow path and a tandem flow path,
leading to a reduction in an unnecessary pressure loss
occurring in the control valve, thereby reducing an energy
loss and thus increasing an efficiency of a hydraulic sys-
tem.

Technical Solution

[0013] To accomplish the above object, there is pro-
vided an attachment driving control system for a con-
struction machine in accordance with an embodiment of
the present invention, including:

an engine;

first and second variable displacement hydraulic
pumps connected to the engine and a pilot pump;
a swing control valve configured to control the drive
of a swing motor, an arm control valve configured to
control the drive of an arm cylinder, and a traveling
control valve configured to control the drive of a left
traveling motor wherein the swing control valve, the
arm control valve, and the traveling control valve are
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installed in a first center bypass path of the first hy-
draulic pump so as to be connected to a parallel flow
path, respectively;

a boom control valve configured to control the drive
of aboom cylinder, a bucket control valve configured
to control the drive of a bucket cylinder, and a
traveling control valve configured to control the drive
of a right traveling motor wherein the boom control
valve, the bucket control valve, and the traveling con-
trol valve are installed in a second center bypass
path of the second hydraulic pump so as to be con-
nected to a parallel flow path, respectively;
pressure generation devices configured to output a
control signal corresponding to a manipulation
amount;

a bleed flow path formed on a control spool on a
boom descending side of the boom control valve and
configured to maintain the second center bypass
path in an opened state instead of blocking the sec-
ond center bypass path when the boom control valve
is shifted to descend the boom through the manipu-
lation of the pressure generation device; and

a center bypass shift valve installed on a lowermost
downstream side of the second center bypass path
and configured to be shifted by a control signal pres-
sure for shifting the boom control valve,

wherein a hydraulic fluid from the second hydraulic
pump flows into the boom control valve through the
parallel flow path and a tandem flow path connected
to the second center bypass path when a boom for
performing a boom descending operation and an at-
tachment requiring an operating pressure relatively
higher than that of the boom are simultaneously driv-
en.

[0014] In accordance with a preferred embodiment of
the present invention, the attachment is a bucket, and
the control valve that controls the attachment is the buck-
et control valve.

Advantageous Effect

[0015] Theattachmentdriving control system foracon-
struction machine in accordance with an embodiment of
the present invention as constructed above has the fol-
lowing advantages.

[0016] In the case where two attachments having dif-
ferent operating pressures are simultaneously driven as
in a boom descending operation and a bucket operation,
a hydraulic fluid from the second hydraulic pump is al-
lowed to flow into the bucket control valve through the
parallel flow path and the tandem flow path (i.e., in this
case, a flow path can secured as much as a flow rate of
the hydraulic fluid passing through the tandem flow path),
leading to a reduction in a pressure loss occurring in the
control valve, thereby reducing an energy loss.
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Brief Description of the Drawings

[0017] The above objects, other features and advan-
tages 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 hydraulic circuit diagram showing an at-
tachment driving control system for a construction
machine in accordance with the prior art;

Fig. 2 is an enlarged view showing of an main part
of a variable control valve applied to an attachment
driving control system for a construction machine in
accordance with the prior art;

Fig. 3 is a hydraulic circuit diagram showing a at-
tachment driving control system for a construction
machine in accordance with an embodiment of the
present invention; and

Fig. 4 is an enlarged view showing of a main part of
a priority control valve applied to an attachment driv-
ing control system for a construction machine in ac-
cordance with an embodiment of the presentinven-
tion.

[0018] *Explanation on reference numerals of main el-
ements in the drawings *

engine

first hydraulic pump
second hydraulic pump
pilot pump

first center bypass path
: swing motor
7,9,11,14,16,18:  control valve

8: arm cylinder

10,17:

Qakhwn=

traveling motor
13: boom cylinder
15: bucket cylinder
19,20: pressure generation device
25: bleed flow path
26: center bypass shift valve

Preferred Embodiments of the Invention

[0019] Now, preferred embodiments of the present in-
vention will be described in detail with reference to the
accompanying drawings. The matters defined in the de-
scription, such as the detailed construction and elements,
are nothing but specific details provided to assist those
of ordinary skillin the artin a comprehensive understand-
ing of the invention, and the present invention is not lim-
ited to the embodiments disclosed hereinafter.

[0020] An attachment driving control system for a con-
struction machine in accordance with an embodiment of
the present invention as shown in Figs. 3 and 4 includes:

an engine 1;
first and second variable displacement hydraulic
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pumps (hereinafter, referred to as "first and second
hydraulic pumps") 2 and 3 that are connected to the
engine 1 and a pilot pump 4;

a swing control valve 7 that controls the drive of a
swing motor 6, an arm control valve 9 that controls
the drive of an arm cylinder 8, and a traveling control
valve 11 that controls the drive of a left traveling mo-
tor 10 wherein the swing control valve, the arm con-
trol valve, and the traveling control valve are installed
in a first center bypass path 5 of the first hydraulic
pump 2 so as to be connected to a parallel flow path
5a, respectively;

a boom control valve 14a that controls the drive of a
boom cylinder 13, abucket control valve 16 that con-
trols the drive of a bucket cylinder 15, and a traveling
control valve 18 that controls the drive of a right
traveling motor 17 wherein the boom control valve,
the bucket control valve, and the traveling control
valve are installed in a second center bypass path
12 of the second hydraulic pump 3 and 2 so as to be
connected to a parallel flow path 12a, respectively;
pressure generation devices 19 and 20 that outputs
a control signal corresponding to a manipulation
amount;

a bleed flow path 25 thatis formed on a control spool
on aboom descending side of the boom control valve
14a and maintains the second center bypass path
12 in an opened state instead of blocking the second
center bypass path when the boom control valve 14a
is shifted to descend the boom through the manipu-
lation of the pressure generation device 19; and

a center bypass shift valve 26 that is installed on a
lowermost downstream side of the second center
bypass path 12 and is shifted by a control signal pres-
sure for shifting the boom control valve 14a.

[0021] Thus, a hydraulic fluid from the second hydrau-
lic pump 3 flows into the bucket control valve 16 through
the parallel flow path 12a and a tandem flow path con-
nected to the second center bypass path 12when aboom
for performing a boom descending operation and an at-
tachment (i.e., referring to a bucket) having an operating
pressure relatively higher than that of the boom are si-
multaneously driven.

[0022] In this case, the configuration of the attachment
driving control system shown in Fig. 1 is the same as that
of the attachment driving control system shown in Fig. 1
except the bleed flow path 25 that is formed on a control
spool on a boom descending side of the boom control
valve 14a and maintains the second center bypass path
12 in an opened state instead of blocking the second
center bypass path 12 when the boom control valve 14a
is shifted to descend the boom through the manipulation
of the pressure generation device 19, and the center by-
pass shift valve 26 that is installed on the lowermost
downstream side of the second center bypass path 12
and is shifted by a control signal pressure for shifting the
boom control valve 14a. Thus, the detailed description
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of the same configuration and operation thereof will be
omitted to avoid redundancy, and the same elements are
denoted by the same reference numerals.

[0023] Hereinafter, a use example of the attachment
driving control system for a construction machine in ac-
cordance with an embodiment of the present invention
will be described in detail with reference to the accom-
panying drawings.

[0024] As shown in Figs. 3 and 4, in the case where a
boom descending operation and a bucket operation are
simultaneously performed, the boom control valve 14a
is shifted to the right on the drawing sheet in response
to a pilot signal pressure from the pilot pump 4, which
passes through the pressure generation device 19, by
the manipulation of the pressure generation device 19.
Thus, a hydraulic fluid discharged from the second hy-
draulic pump 3 is supplied to a small chamber of the
boom cylinder 13 via a load check valve 22 and the boom
control valve 14a. Atthe same time, a hydraulic fluid flow-
ing out of a large chamber of the boom cylinder 13 returns
to a hydraulic tank T via the boom control valve 14a and
a back pressure check valve 23. As a result, the boom
cylinder 13 is driven in a retractable manner to cause the
boom to descend.

[0025] In this case, the hydraulicfluid flowing out of the
large chamber of the boom cylinder 13 is partially regen-
erated to the small chamber of the boom cylinder 13
through a regeneration line formed on a control spool
(i.e., referring to the boom control valve 14a) on a boom
descending side.

[0026] Inthe meantime, the hydraulic fluid discharged
from the second hydraulic pump 3 is supplied to an inlet
side of the bucket control valve 16 via the second center
bypass path 12 and the bleed flow path 25 formed on a
control spool on a boom descending side of the boom
control valve 14a. Thus, the bleed flow path 25 is con-
nected to a spool path of the bucket control valve 16 via
a load check valve 27 of the bucket control valve 16.
Meanwhile, a hydraulic fluid passing through a priority
control valve installed on a parallel flow path 12a joins a
hydraulic fluid passing through the load check valve 27,
and then flows into a spool of the bucket control valve 16.
[0027] When the boom and the bucket having different
operating pressures are driven simultaneously, a hydrau-
lic fluid from the second hydraulic pump 3 flows into the
spool of the bucket control valve 16 through the parallel
flow path 12a. At the same time, the hydraulic fluid from
the second hydraulic pump 3 also flows into the spool of
the spool of the bucket control valve 16 through the sec-
ond center bypass path 12. For this reason, a pressure
loss is reduced as much as a flow rate of a hydraulic fluid
flowing into the spool of bucket control valve 16 through
the second center bypass path 12. Likewise, the reduc-
tion in the pressure loss can also be applied to the
traveling control valve 18.

[0028] While the presentinvention has been described
in connection with the specific embodiments illustrated
in the drawings, they are merely illustrative, and the in-
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vention 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 equiv-
alents thereof.

Industrial Applicability

[0029] As described above, the attachment driving
control system for a construction machine in accordance
with an embodiment of the present invention is advanta-
geous in that in the case where two attachments having
different operating pressures are simultaneously driven
as in a boom descending operation and a bucket oper-
ation, a hydraulic fluid from the second hydraulic pump
is allowed to flow into the bucket control valve through
the parallel flow path and the tandem flow path, leading
to a reduction in a pressure loss occurring in the control
valve, thereby increasing energy efficiency of the hydrau-
lic system.

Claims

1. An attachment driving control system for a construc-
tion machine, comprising:

an engine;

firstand second variable displacement hydraulic
pumps connected to the engine and a pilot
pump;

a swing control valve configured to control the
drive of a swing motor, an arm control valve con-
figured to control the drive of an arm cylinder,
and a traveling control valve configured to con-
trol the drive of a left traveling motor wherein the
swing control valve, the arm control valve, and
the traveling control valve are installed in a first
center bypass path of the first hydraulic pump
so as to be connected to a parallel flow path,
respectively;

a boom control valve configured to control the
drive of a boom cylinder, a bucket control valve
configured to control the drive of a bucket cylin-
der, and a traveling control valve configured to
control the drive of arighttraveling motor where-
in the boom control valve, the bucket control
valve, and the traveling control valve are in-
stalled in a second center bypass path of the
second hydraulic pump so as to be connected
to a parallel flow path, respectively;

pressure generation devices configured to out-
put a control signal corresponding to a manipu-
lation amount;
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a bleed flow path formed on a control spool on

a boom descending side of the boom control
valve and configured to maintain the second
center bypass path in an opened state instead

of blocking the second center bypass pathwhen 5
the boom control valve is shifted to descend the
boom through the manipulation of the pressure
generation device; and

a center bypass shift valve installed on a lower-
most downstream side of the second center by- 70
pass path and configured to be shifted by a con-

trol signal pressure for shifting the boom control
valve,

wherein a hydraulic fluid from the second hy-
draulic pump flows into the bucket control valve 15
through the parallel flow path and a tandem flow
path connected to the second center bypass
path when a boom for performing a boom de-
scending operation and an attachment requiring

an operating pressure relatively higher than that 20
of the boom are simultaneously driven.

The attachment driving control system according to
claim 1, wherein the attachment is a bucket, and the
control valve thatcontrols the attachmentis the buck- 25
et control valve.
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