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(57)  [Problem] To permit guiding oil of a high pres-
sure in an oil passage section, which communicates a
valve device and a filter to each other, to a relief valve
by a relatively inexpensive structure even when clogging
occurs in a filter arranged in an oil passage communicat-
ing the valve device and the relief valve to each other.
[Solution] A hydraulic pump (20) and a charge valve
(25), to which pressure oil is fed from the hydraulic pump
(20) via an oil passage (26), are arranged. Arranged in
the charge valve (25) are a valve device, for example,
an on/off valve (33) switchable according to pressure oil
delivered from the hydraulic pump (20), a relief valve (34)
specifying a maximum of switching pressure for the on/off
valve (33), and a filter (36) arranged in an oil passage
(35) communicating the on/off valve (33) and the relief
valve (34) to each other. In the oil passage (35), a check
valve (37) is arranged in parallel with the filter (36) such
that a flow of pressure oil from a side of the on/off valve
(33) toward a side of the relief valve (34) is allowed but
a flow of pressure oil from the side of the relief valve (34)
toward the side of the on/off valve (33) is prevented.
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Description
Technical Field

[0001] This invention relates to a hydraulic drive sys-
tem for a working machine such as a wheel excavator,
which is to be arranged on the working machine and is
provided with a filter for trapping dust mixed in oil flowing
through an oil passage.

Background Art

[0002] As a conventional technology of this type, there
is one described in Patent Document 1. The conventional
technology disclosed in this Patent Document 1 is pro-
vided with afilter and a check valve. The filter is arranged
in an upstream oil passage of a hydraulic circuit to which
pressure oil delivered from a hydraulic pump is fed, and
traps dust mixed in oil delivered from the hydraulic pump.
The check valve is arranged in the oil passage such that
the check valve is disposed in parallel with the filter, and
allows a flow of oil from a side of the hydraulic pump to
a side of the hydraulic circuit but prevents a flow of oil
from the side of the hydraulic circuit to the side of the
hydraulic pump.

[0003] According to this conventional technology, oil
which has been cleaned through the filter is fed to the
hydraulic circuit. When clogging occurs in the filter and
oil becomes difficult to pass through the filter, a high pres-
sure is produced on an upstream side of the filter so that
the oil is fed to the hydraulic circuit via the check valve
arranged in parallel with the filter. As a consequence, it
has become possible to avoid a breakage of the entire
circuit including the hydraulic pump, which would other-
wise occur a result of the clogging of the filter.

[0004] Although the filter is arranged on the upstream
side relative to the hydraulic pump in the above-men-
tioned conventional technology, a technology with a filter
arranged in a hydraulic circuit on a downstream side rel-
ative to a hydraulic pump has also been known conven-
tionally. Described specifically, it has also been known
for years to arrange a valve device and a relief valve,
which specifies a maximum of switching pressure for the
valve device, in a hydraulic circuit on a downstream side
of a hydraulic pump, and in an oil passage communicat-
ing the valve device and the relief valve to each other, to
arrange a filter for trapping dust that flows through the oil
passage. The technology constructed as described
above can realize the cleaning of oil that flows through
the oil circuit on the downstream side of the hydraulic

pump.
Prior Art Document
Patent Document

[0005] Patent Document 1: JP- A- 6- 35607 U
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Disclosure of the Invention
Problem to Be Solved by the Invention

[0006] In a hydraulic drive system having the above-
mentioned, conventionally known construction, specifi-
cally the conventional technology having the construction
that a filter is arranged in an oil passage communicating
a valve device and a relief valve to each other, there is
a problem associated with clogging of the filter. De-
scribed specifically, when the degree of clogging of the
filter increases, a restriction is imposed on a flow of oil
from the side of the filter to the side of the relief valve.
Accordingly, the pressure in an oil passage section that
communicates the valve device and the filter to each oth-
er gradually rises to a high pressure. As this high pressure
is confined to the oil passage section, there is a potential
problem that an entire hydraulic circuit including the oil
passage and valve device may be broken.

[0007] To avoid such a breakage of the hydraulic cir-
cuit, it may hence be contemplated to construct such that
a relief valve is arranged between the valve device and
the filter to release a high pressure when the pressure in
the oil passage section, which communicates the valve
device and the filter to each other, rises to the high pres-
sure. However, a relief valve is generally expensive. The
construction with a relief valve arranged as described
above, therefore, involves an inconvenience that the hy-
draulic drive system requires higher manufacturing cost.
[0008] With the above-mentioned actual situation of
the conventional technology in view, the present inven-
tion has as an object thereof the provision of a hydraulic
drive system for a working machine, which can guide oil
of a high pressure in an oil passage section, which com-
municates a valve device and a filter to each other, to
the relief valve by a relatively inexpensive structure even
when clogging occurs in afilter arrangedin an oil passage
communicating the valve device and the relief valve to
each other.

Means for Solving the Problem

[0009] To achieve this object, a hydraulic drive system
according to the present invention for a working machine
is characterized in that in a hydraulic drive system for a
working machine, said system being provided with a hy-
draulic pump, a valve device switchable according to
pressure oil delivered from the hydraulic pump, a relief
valve specifying a maximum of switching pressure for
the valve device, and a filter arranged in an oil passage
communicating the valve device and the relief valve to
each other, a check valve is arranged in the oil passage
and in parallel with the filter such that a flow of oil from a
side of the valve device toward a side of the relief valve
is allowed but a flow of oil from the side of the relief valve
toward the side of the valve device is prevented.

[0010] According to the present invention constructed
as described above, when clogging occurs in the filter
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arranged in the oil passage communicating the valve de-
vice and the relief valve to each other and the pressure
in the oil passage section communicating the valve de-
vice and the filter to each other rises to a high pressure,
oil is guided to the relief valve via the relatively inexpen-
sive check valve arranged in parallel with the filter, in
other words, the check valve generally considered to be
inexpensive compared with a relief valve or the like, and
the pressure oil of the high pressure can be released by
an actuation of the relief valve. As a consequence, no
high pressure is confined to the oil passage section,
thereby making it possible to avoid a breakage of the
entire hydraulic circuitincluding the oil passage and valve
device.

[0011] The hydraulic drive system according to the
present invention may also be characterized in that in
the above-described invention, a valve unitto which pres-
sure oil delivered from the hydraulic pump is fed is pro-
vided, and in the valve unit, the valve device, relief valve,
oil passage, filter and check valve are arranged.

[0012] The hydraulic drive system according to the
present invention may also be characterized in that in
the above-described invention, a brake valve and an ac-
cumulator, which can feed pressure oil to the brake valve,
are arranged, the valve unit comprises a charge valve
capable of feeding pressure oil to the accumulator, and
the valve device comprises an on/off valve which, when
an accumulated pressure in the accumulator becomes
higher than a predetermined pressure, can release pres-
sure oil of the higher pressure.

[0013] The hydraulic drive system according to the
present invention may also be characterized in that in
the above-described invention, the working machine is
a wheel excavator, a priority valve and a steering valve,
to which pressure oil delivered from the hydraulic pump
is fed, are arranged, another oil passage for guiding pres-
sure oil to the charge valve via the priority valve is ar-
ranged, and another filter is arranged in a further oil pas-
sage communicating the hydraulic pump and the priority
valve to each other, and a check valve is arranged in the
further oil passage and in parallel with the another filter
such that a flow of oil from a side of the hydraulic pump
toward a side of the priority valve is allowed but a flow of
oil from the side of the priority valve toward the side of
the hydraulic pump is prevented.

Advantageous Effects of the Invention

[0014] In the hydraulic drive system provided with the
filter arranged in the oil passage communicating the valve
device and the relief valve to each other, the check valve
is arranged in the above-mentioned oil passage and in
parallel with the filter to allow a flow of oil from the side
of the valve device toward the side of the relief valve but
to prevent a flow of oil from the side of the relief valve
toward the side of the valve device. Even if clogging oc-
curs in the filter, the present invention, therefore, can
guide oil of a high pressure in the oil passage section,
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which communicates the valve device and the filter to
each other, to the relief valve via the relatively inexpen-
sive check valve. As a consequence, a breakage of the
entire hydraulic circuit can be avoided while suppressing
an increase in the manufacturing cost of the hydraulic
drive system including the oil passage and valve device,
so that the excellent protection of the hydraulic circuit
can be realized at low cost.

Brief Description of the Drawings
[0015]

FIG. 1 is a side view showing a wheel excavator ex-
emplified as an example of the working machine on
which the hydraulic drive system according to the
present invention is arranged.

FIG. 2 is a hydraulic circuit illustrating a hydraulic
drive system according to an embodiment, which can
be arranged on the wheel excavator shown in FIG. 1.

Modes for Carrying out the Invention

[0016] An embodiment of the hydraulic drive system
according to the present invention for the working ma-
chine will hereinafter be described based on the draw-
ings.

[0017] The working machine on which the hydraulic
drive system according to this embodiment can be ar-
ranged is, for example, a wheel excavator. As shown in
FIG. 1, this wheel excavator is provided with a travel base
1 having front wheels 2 and rear wheels 3, an upperstruc-
ture 4 mounted on the travel base 1, and working equip-
ment 5 attached tiltably in an up-and-down direction to
the upperstructure 4. The working equipment 5 includes
a boom 6 tiltably arranged on the upperstructure 4, an
arm 7 tiltably arranged on a free end of the boom 6, and
a bucket 8 tiltably arranged on a free end of the arm 7.
An operator’s cab 9 is arranged on the upperstructure 4
at a forward position thereof, and a counterweight 10 is
arranged on the upperstructure 4 at a rear position there-
of. An engine compartment 11 is arranged between the
operator’s cab 9 and the counterweight 11, and a main
part of the hydraulic drive system according to this em-
bodiment is accommodated in the engine compartment
11.

[0018] As illustrated in FIG. 2, the hydraulic drive sys-
tem according to the present invention is provided with
a hydraulic pump 20, a priority valve 21 communicated
to the hydraulic pump 20, and a steering valve 22 ar-
ranged in continuation with the priority valve 21 to feed
pressure oil to an unillustrated steering cylinder accord-
ing to an operation of an unillustrated steering wheel.
Also provided are a brake valve 23 for feeding pressure
oil, which applies a brake on the front wheels 2 and rear
wheels 3, to an unillustrated brake system according to
a depression operation of a brake pedal 23a arranged in
the operator’s cab 9, accumulators 24 arranged in a pair,
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oneforthe frontwheels 2 and the other for the rear wheels
3, to accumulate pressure oil to be fed to the brake valve
23, and a charge valve 25 communicated to the above-
mentioned priority valve 21 via an oil passage 26 to permit
feeding pressure oil to the accumulators 24.

[0019] In an oil passage 38 that communicates the hy-
draulic pump 20 and the priority valve 21 to each other,
a filter 28 and a check valve 29 are arranged in parallel
with each other. The filter 28 traps dust mixed in pressure
oil that flows through the oil passage 38. The check valve
29 allows a flow of pressure oil from a side of the hydraulic
pump 20 toward a side of the priority valve 21, but pre-
vents a flow of pressure oil from the side of the priority
valve 21 toward the side of the hydraulic pump 20.
[0020] The above-mentioned priority valve 21 includes
adirectional control valve 21a and arelief valve 21b. The
directional control valve 21a has a neutral position 21a1,
which is a switched position where pressure oil can be
fed to the accumulators 24, and an operated position
21a2, which is a switched position where pressure oil is
fed to the steering valve 23 according to an operation of
the unillustrated steering wheel. The relief valve 21b
specifies a maximum of switching pressure for the direc-
tional control valve 21a. The reliefvalve 21b is connected
to a reservoir 27.

[0021] The above-mentioned steering valve 22 in-
cludes a pump unit 22b for feeding pressure oil to the
unillustrated steering cylinder, and a directional control
valve 22a for controlling a flow of pressure oil to be fed
to the pump unit 22b via the directional control valve 21a
in the priority valve 21. The directional control valve 22a
has a switched position 22a1 where pressure oil for al-
lowing normal rotation of the pump unit 22b can be fed,
another switched position 22a2 where pressure oil for
allowing reverse rotation of the pump unit 22b can be
fed, and a neutral position 22a3 where feeding of pres-
sure oil to the pump unit 22b is prevented.

[0022] The above-mentioned charge valve 25 includes
check valves 30,31 and a check valve 32. The check
valves 30,31 allow feeding of pressure oil to the corre-
sponding accumulators 24, but prevent flows of pressure
oil from sides of the corresponding accumulators 24. The
check valve 32 allows feeding of pressure oil in directions
toward these check valves 30,31, but prevents flows of
pressure oil from the sides of the check valves 30,31.
The charge valve 25 also includes a valve device, spe-
cifically an on/off valve 33 and a relief valve 34. The on/off
valve 33 is held in a closed position 33a when the pres-
sure of the accumulators 24 is low, but is switched to an
open position 33b when the pressure of the accumulators
24 has arisen to a predetermined pressure. The relief
valve 34 specifies a maximum of switching pressure for
the on/off valve 33. The on/off valve 33 and relief valve
34 are connected to the reservoir 27.

[0023] The charge valve 25 is arranged in an oil pas-
sage 35 that communicates the on/off valve 33 and the
relief valve 34 to each other, and includes a filter 36 for
trapping dust mixed in pressure oil that flows through the
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oil passage 35. In this embodiment, the charge valve 25
also includes a check valve 37 in the above-mentioned
oil passage 35 and in parallel with the filter 36 such that
the check valve 37 allows a flow of pressure oil from a
side of the on/off valve 33 toward a side of the relief valve
34 but prevents a flow of pressure oil from the side of the
relief valve 34 toward the side of the on/off valve 33. The
check valve 37 as described above is generally known
to be inexpensive compared with a relief valve or the like.
It is to be noted that the oil passage 26, which commu-
nicates the above-mentioned priority valve 21 and charge
valve 25 to each other, is connected at an end thereof to
an outlet port of the directional control valve 21a in the
priority valve 21 and at an opposite end thereof to an oil
passage that communicates the check valve 32 and the
on/off valve 33 to each other in the charge valve 25.
[0024] When the unillustrated steering wheel is oper-
atedinthis embodiment constructed as described above,
the directional control valve 22a in the steering valve 22a
tends to be switched to either one of the switched posi-
tions 22a1,22a2, and further, the directional control valve
21a in the priority valve 21 tends to be switched toward
the operated position 21a. Therefore, a substantial por-
tion of pressure oil delivered from the hydraulic pump 20
is fed to the pump unit 22b via the filter 28, the operated
position 21a2 of the directional control valve 21a in the
priority valve 21 and the switched position 22a1 or
switched position 22a2 of the directional control valve
22a in the steering valve 22, and is further fed from the
pump unit 22b to the unillustrated steering cylinder. As
aconsequence, the travelling direction of the travel base
1 is determined. When the switching pressure for the
directional control valve 21a in the priority valve 21 ex-
ceeds the preset pressure for the relief valve 21b during
the above-mentioned feeding of pressure oil, the relief
valve 21b is actuated to release the pressure oil of high
pressure, which exceeds the preset pressure, to the res-
ervoir 27 via the relief valve 21b.

[0025] Itis to be noted that even during an operation
of the above-mentioned unillustrated steering wheel, a
portion of pressure oil delivered from the hydraulic pump
20 may be fed, depending on the steering angle of the
steering wheel, to the oil passage 26 from a side of the
neutral position 21a1 of the directional control valve 21a
in the priority valve 21. In such an instance, the accumu-
lation of pressure to the accumulators 24 is feasible ac-
cordingly.

[0026] In a non-operated state of the unillustrated
steering wheel, on the other hand, the directional control
valve 21a1 in the priority valve 21 is held in the neutral
position 21a1. Pressure oil delivered from the hydraulic
pump 20 is, therefore, fed to the charge valve 25 via the
switched position 21a1 of the directional control valve
21a1 in the priority valve 21 and the oil passage 26. In a
state that the pressure accumulated in the accumulators
24 has not arisen to the predetermined pressure at this
time, the on/off valve 33 is held in the closed position 33a
so that pressure oil from the hydraulic pump 20 is fed to
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the respective accumulators 24 via the check valve 32
and check valves 30, 31. When the pressure accumulat-
ed in both of the accumulators 24 has arisen to the pre-
determined pressure, the on/off valve 33 is switched to
the open position 33b by a switching pressure applied to
a section of the oil passage 35, said section being located
between the on/off valve 33 and the filter 36. As a con-
sequence, the pressure oil of a high pressure exceeding
the predetermined pressure is released to the reservoir
27 via the open position 33b of the on/off valve 33. When
the above-mentioned switching pressure exceeds the
preset pressure for the relief valve 34, the relief valve 34
is actuated so that the pressure oil of a high pressure
exceeding the preset pressure is released to the reservoir
26 via the filer 36 and relief valve 34.

[0027] Itis to be noted that, when the brake pedal 23a
is depressed while traveling is performed by the drive of
the front wheels 2 and rear wheels 3 of the travel base
1, the pressure oil in the accumulators 24 is fed to the
unillustrated brake system via the brake valve 23 and a
braking force is applied to the front wheels 2 and rear
wheels 3 to stop the travel base 1.

[0028] While such operations as described above are
being performed, dust mixed in pressure oil flowing
through the oil passage 38 is trapped by the filter 28 ar-
ranged in the oil passage 38 connected to the hydraulic
pump 20, thereby performing the purification of pressure
oil flowing on an upstream side of the hydraulic circuit
including the hydraulic pump 20, priority valve 21, steer-
ing valve 22, charge valve 25, accumulators 24, brake
valve 23 and the like. Further, dust mixed in pressure oil
flowing through the oil passage 35 is trapped by the filter
36 arranged in the oil passage 35 that communicates the
on/off valve 33 in the charge valve 25 and the relief valve
34 to each other, thereby performing the purification of
pressure oil flowing on a downstream side of the relevant
hydraulic circuit. By the filter 28 and filter 36, the pressure
oil flowing through these hydraulic circuits is, therefore,
kept clean so that the individual hydraulic devices includ-
ing the priority valve 21, steering valve 22, charge valve
25, brake valve 23 and the like are allowed to maintain
good operation performance.

[0029] When clogging occurs in the filter 28 arranged
in the oil passage 38 connecting the hydraulic pump 20
and the priority valve 21 to each other and pressure oll
becomes difficult to pass through the filter 28, pressure
oil is fed from the hydraulic pump 20 to the priority valve
21 via the check valve 29 arranged in parallel with the
filter 28. Desired operations can, therefore, be continu-
ously performed while avoiding a breakage of the entire
hydraulic circuit, although the cleaning function for pres-
sure oil flowing through the oil passage 38 is reduced.
When clogging occurs in the filter 36 arranged in the oil
passage 35 communicating the on/off valve 33 and the
relief valve 35 to each other in the charge valve 25 and
pressure oil becomes difficult to pass through the filter
36, on the other hand, the pressure oil in the section of
the hydraulic passage 35, said section being located be-
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tween the on/off valve 33 and the filter 36, is fed to the
relief valve 34 via the check valve 37 arranged in parallel
with the filter 36. When the pressure of this pressure oil
arises to a high pressure exceeding the preset pressure
for the relief valve 34, the relief valve 34 is, therefore,
actuated so that the pressure oil of the high pressure
exceeding the preset pressure is released to the reservoir
27. It is, therefore, possible to surely avoid a breakage
of the entire hydraulic circuit, which includes the passage
35, on/off valve 33, hydraulic pump 20 and the like, by
pressure oil of a high pressure occurring in the section
of the oil passage 35, said section being located between
the on/off valve 33 and the filter 36, although the cleaning
function for pressure oil flowing through the oil passage
35 is reduced.

[0030] As mentioned above, when clogging occurs in
thefilter 36 arranged in the oil passage 35 communicating
the on/off valve 33 and the relief valve 34 to each other
and the pressure in a section of the oil passage 35, said
section communicating the on/off valve 33 and the filter
36 to each other, becomes high, this embodiment can
guide the pressure oil to the relief valve 34 via the rela-
tively-inexpensive check valve, specifically the check
valve 37 arranged in parallel with the filter 36 and gen-
erally considered to be lower in price than a relief valve
or the like, and owing to an actuation of the relief valve
34, can release the pressure oil of the high pressure. As
a consequence, it is possible to avoid a breakage of the
entire hydraulic circuit while preventing an increase in
the manufacturing cost of the hydraulic drive system in-
cluding the oil passage 35 and on/off valve 33, and there-
fore, to realize the excellent protection of the hydraulic
circuit at low cost, although the cleaning function for pres-
sure oil by the filter 36 is reduced as mentioned above.
[0031] In the above-described embodiment, the filter
36 and check valve 37 are arranged in parallel with each
other in the oil passage 35 that communicates the on/off
valve 33 and the relief valve 34 to each otherin the charge
valve 25. As an alternative, a filter and check valve may
be arranged in parallel with each other in the oil passage
that communicates the directional control valve 21a and
the relief valve 21b to each other in the priority valve 21.
This alternative construction can realize the cleaning of
pressure oil flowing through the oil passage that commu-
nicates the directional control valve 33 and thereliefvalve
21b to each other, and upon occurrence of clogging in
the filter, can also guide pressure oil of a high pressure
in an oil passage section, which communicates the di-
rectional control valve 33 and the filter to each other, to
the relief valve 21b via the check valve so that the relief
valve 21b is actuated to release it to the reservoir 27. It
is, therefore, possible to avoid a breakage of the entire
hydraulic circuit, which includes the directional control
valve 21a, hydraulic pump 20 and the like, by arranging
the inexpensive check valve.

[0032] The above-described embodiment is config-
ured to be applied to the wheel excavator. In the present
invention, the working machine is, however, not limited
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to such a wheel excavator. This embodiment may be
configured to be applied, for example, to a wheel loader.

Legend

[0033]

Travel base
Upperstructure
Working equipment

20  Hydraulic pump

21 Priority valve

22  Steering valve

23  Brake valve

24 Accumulator

25  Charge valve (valve)

26  Oil passage

27  Reservoir

33  Onloff valve

34  Relief valve

35 Oil passage

36  Filter (another filter)

37  Check valve (another check valve)
38 Oil passage (another oil passage)
Claims

1. Ahydraulic drive system for a working machine, said

system being provided with a hydraulic pump, a
valve device switchable according to pressure oil de-
livered from the hydraulic pump, a relief valve spec-
ifying a maximum of switching pressure for the valve
device, and a filter arranged in an oil passage com-
municating the valve device and the relief valve to
each other, wherein:

acheck valve is arranged in the oil passage and
in parallel with the filter such that a flow of oil
from a side of the valve device toward a side of
the relief valve is allowed but a flow of oil from
the side of the relief valve toward the side of the
valve device is prevented.

The hydraulic drive system according to claim 1,
wherein:

a valve unit to which pressure oil delivered from
the hydraulic pump is fed is provided, and in the
valve unit, the valve device, relief valve, oilpas-
sage, filter and check valve are arranged.

The hydraulic drive system according to claim 2,
wherein:

a brake valve and an accumulator, which can
feed pressure oil to the brake valve, are ar-
ranged,
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the valve unit comprises a charge valve capable
of feeding pressure oil to the accumulator, and
the valve device comprises an on/off valve
which, when an accumulated pressure in the ac-
cumulator becomes higher than a predeter-
mined pressure, can release pressure oil of the
higher pressure.

4. The hydraulic drive system according to claim 3,

wherein:

the working machine is a wheel excavator,

a priority valve and a steering valve, to which
pressure oil delivered from the hydraulic pump
is fed, are arranged,

another oil passage for guiding pressure oil to
the charge valve via the priority valve is ar-
ranged, and

another filter is arranged in a further oil passage
communicating the hydraulic pump and the pri-
ority valve to each other, and a check valve is
arranged in the further oil passage and in parallel
with the another filter such that a flow of oil from
a side of the hydraulic pump toward a side of
the priority valve is allowed but a flow of oil from
the side of the priority valve toward the side of
the hydraulic pump is prevented.
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FIG. 1
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FIG. 2
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