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(54) Hydraulic lock

(57) A hydraulically-controlled lock apparatus for a
hydraulic excavator is disclosed. The apparatus includes
a first main pump (6), a second main pump (5), a main
control valve (8), a first travel motor (1), a second travel
motor (2), and a hydraulic fluid reservoir (4). The hydrau-
lic circuits from the first main pump (6) and the said sec-
ond main pump (5) to the main control valve (8) are con-
nected respectively to the two entrances of a hydraulic
unloading valve. The exit of the hydraulic unloading valve
is connected to the hydraulic fluid reservoir (4). The hy- O

draulic unloading valve is a logic unloading valve (3), or
a 2/2 way unloading valve (9), or a pilot hydraulically- ,
controlled unloading valve (10). The hydraulically-con-
trolled lock apparatus disclosed by the present invention - ‘
while effectively reducing the loss of fluid return pressure |
of the hydraulically manipulating valve, features simple !
structure, easy manipulation, reliable operation, and a ‘
high price to performance ratio. - |
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Description

[0001] This invention relates to a hydraulic excavator,
and more particularly, to a hydraulically-controlled lock
apparatus for a hydraulic excavator.

[0002] The travel of a hydraulic excavator is driven by
a main pump that supplies power to a travel motor
through a main control valve. As to the two work modes,
the travel and stop of a hydraulic excavator are controlled
by manipulating the main control valve through a me-
chanical lever. When the excavator is to be operated, the
main control valve needs to be manipulated so as to con-
nect the main pump with the travel motor, which supplies
power to the travel motor, so as to realize a travel mode.
When the excavator is to be stopped, the main control
valve needs to be manipulated so as to disconnect the
main pump with the travel motor to lose its power, and
thus to realize a stop mode.

[0003] While the hydraulic excavator is in a stop mode,
the travel mechanism must be locked to prevent the main
pump from connecting to the travel motor, and thus to
avoid any accidents. In conventional solutions, the lock
of a travel mechanism is achieved by a mechanical lock
apparatus to lock the mechanical lever, which then locks
the main control valve, and finally locks the travel mech-
anism. However, thistype of mechanical apparatus caus-
es the loss of fluid return pressure of the hydraulic ma-
nipulating valve, and has the disadvantages of compli-
cated configuration, difficult manufacture and mainte-
nance, and overall high cost.

[0004] The objective of the presentinvention is to pro-
vide a hydraulically-controlled lock apparatus for the trav-
el of a hydraulic excavator having the features of simple
structure, easy manipulation, reliable operation, and high
price to performance ratio, one which reduces effectively
the loss of fluid return pressure of a hydraulic manipulat-
ing valve.

[0005] In accordance with one aspect of the present
invention, a hydraulically-controlled lock apparatus for
the travel of a hydraulic excavator is disclosed. The ap-
paratus includes afirst main pump, a second main pump,
a main control valve, a first travel motor, a second travel
motor, and a hydraulic fluid reservoir.

[0006] Inoneembodimentoftheinvention, the hydrau-
lic circuits of said first and said second main pumps to
said main control valve are connected to the entrances
of the hydraulically-controlled unloading valve, and the
exit of said unloading valve is connected to said hydraulic
fluid reservoir.

[0007] In certain embodiments of the invention, said
hydraulically-controlled unloading valve is alogic hydrau-
lically-controlled unloading valve.

[0008] In certain embodiments of the invention, said
hydraulically-controlled unloading valve is a 2/2 way hy-
draulically-controlled unloading valve.

[0009] In certain embodiments of the invention, said
hydraulically-controlled unloading valve is a pilot hydrau-
lically-controlled unloading valve.
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[0010] For the hydraulically-controlled lock apparatus
according to the presentinvention, when the travel mech-
anism is to be locked, a hydraulically-controlled unload-
ing valve needs to be operated to unload the flow of the
main pump to a hydraulic fluid reservoir, which enables
a zero travel pressure, and thus a lock function. When
the lock of the travel is to be disabled, said unloading
valve needs to be operated to close the unloading path
from the main pump to the hydraulic fluid reservoir to
realize a normal travel.

[0011] One advantage of the present invention is that
it provides a control apparatus having a simple structure
and a reliable operation with fewer mounted components
and a low malfunction rate.

[0012] The other advantage of the present invention
is that it reduces the loss of fluid return pressure of the
main pump when the travel of a hydraulic excavator is
locked.

[0013] Asaresult, the hydraulically-controlled lock ap-
paratus of the present invention is an apparatus with the
features of simple structure, easy manipulation, reliable
operation, and high price to performance ratio, which ef-
fectively reduces the loss of fluid return pressure of a
hydraulic manipulating valve.

[0014] Many of the attendant advantages of the
present invention will become more readily apparent and
better understood as the following detailed description is
considered in connection with the accompanying draw-
ings in which:

FIG.1 is a diagrammatic view of the hydraulically-
controlled lock apparatus for the travel of a hydraulic
excavator with a logic hydraulically-controlled un-
loading valve;

FIG. 2 is a diagrammatic view of the hydraulically-
controlled lock apparatus for the travel of a hydraulic
excavator with a 2/2 way hydraulically-controlled un-
loading valve; and

FIG. 3 is a diagrammatic view of the hydraulically-
controlled lock apparatus for the travel of a hydraulic
excavator with a pilot hydraulically-controlled un-
loading valve.

[0015] With reference to FIG. 1, a first main pump 6
and a second main pump 5 are driven by an engine 7.
The main pumps 6 and 5 are connected respectively to
a first travel motor 1 and a second travel motor 2 through
a main control valve 8; the hydraulic circuits from the first
and second main pumps 6 and 5 are also connected to
entrance passages of a first logic unloading valve and a
second logic unloading valve, 3, respectively. The exit
passages of the first and the second unloading valves 3
are connected to a hydraulic fluid supply tank or a hy-
draulic fluid reservoir 4.

[0016] As shown in FIG. 1, when the hydraulic exca-
vator is in motion, said logic hydraulically-controlled un-
loading valve 3 is turned off to close the unloading paths
of said first and said second main pumps 6 and 5 to the
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hydraulic fluid reservoir 4, and thus the hydraulic fluid
passes from said main pumps 6 and 5 to the main control
valve 8 to the first and the second travel motors 1 and 2
to realize normal travel. When the travel mechanism is
to be locked, the logic hydraulically-controlled unloading
valve 3 is turned on to unload the flow of the said first
and second main pumps 6 and 5 through the logic hy-
draulically-controlled unloading valve 3 to the hydraulic
fluid reservoir 4, which results in a zero hydraulic pres-
sure to the said travel motors 1 and 2, and causing their
stop, and thus a lock function.

[0017] The term "unloading valve" as used herein, re-
fers to a pressure control valve used to unload a pump
and save energy when hydraulic fluid flow is not required.
Unloading valves direct pump output flow directly to the
hydraulic fluid reservoir at low pressure after system
pressure has been reached. When the hydraulic system
requires full fluid flow, fluid under pressure passes
through the valve for discharge to the hydraulic system.
When the system does not require full fluid flow, the ex-
cess fluid is automatically discharged from the unloading
valve to the hydraulic fluid reservoir.

[0018] In certain embodiments of the invention de-
scribed herein, the unloading valve is a logic valve or a
2/2-way valve or a pilot valve. Logic valves or 2/2-way
valves, also known as cartridge valves, have two func-
tional ports. A pilot pressure hydraulically controls the
flow path between the two connections. The logic valve
has a poppet sleeve which remains in closed position
with the help of a spring. A well seated cone of the poppet
valve provides nearly zero leakage state across two ports
ofthe valve. The control cover provides pilot connections,
and it also encloses the cartridge valve. A direct control
can be provided to the cartridge valve by mounting dif-
ferent types of pilot controls to the adjacent manifold face
or to the control cover. The direct control of the cartridge
valve's switching function can be achieved by using a
pilot valve. This control is either between open or closed
positions, two extreme positions or intermediate posi-
tions.

[0019] With reference to FIG. 2, a first main pump 6
and a second main pump 5 are driven by an engine 7.
The main pumps 6 and 5 are connected respectively to
a first travel motor 1 and a second travel motor 2 through
a main control valve 8; the hydraulic circuits from the first
and second main pumps 6 and 5 are also connected to
entrance passages of a first 2/2-way unloading valve and
a second 2/2-way unloading valve, 9, respectively. The
exit passages of the first and the second unloading valves
9 are connected to a hydraulic fluid reservoir 4.

[0020] Similarly, with reference to FIG. 3, a first main
pump 6 and a second main pump 5 are driven by an
engine 7. The main pumps 6 and 5 are connected re-
spectively to a first travel motor 1 and a second travel
motor 2 through a main control valve 8; the hydraulic
circuits from the first and second main pumps 6 and 5
are also connected to entrance passages of a first pilot
unloading valve and a second pilot unloading valve, 10,
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respectively. The exit passages of the first and the sec-
ond unloading valves 10 are connected to a hydraulic
fluid reservoir 4.

[0021] As shown in FIG. 2 or FIG. 3, when the travel
mechanism is to be locked, the 2/2-way hydraulic un-
loading valve 9 or the pilot hydraulically-controlled un-
loading valve 10, respectively, are operated to unload
the flow of said first and second main pumps 6 and 5 to
the hydraulic fluid reservoir, which enables a zero travel
pressure and thus allows to realize a lock function. When
the lock of the travel manipulation is to be disabled, said
unloading valves 9 or 10 are operated to close the un-
loading paths from the first and second main pumps 6
and 5, and thus to realize normal travel.

[0022] The invention has been described with refer-
ence to the preferred embodiments. It is intended that
the invention be construed as including all the applica-
tions of the hydraulically-controlled unloading valve to
unload the flow of a main pump to a hydraulic fluid res-
ervoir to realize a lock function insofar as it comes within
the scope of the appended claims or the equivalents
thereof.

Claims

1. Ahydraulically-controlled lock apparatus for the trav-
el of a hydraulic excavator comprising:

a first main pump (6);

a second main pump (5);

a main control valve (8);

a first travel motor (1);

a second travel motor (2);

one or more hydraulically-controlled unloading
valves (3, 9, 10); and

a hydraulic fluid reservoir (4),

wherein

said first and second main pumps (6) and (5) are
connected to said one or more hydraulically-control-
led unloading valves (3, 9, 10); and

said one or more hydraulically-controlled unloading
valves (3, 9, 10) are connected to said hydraulic fluid
reservoir (4).

2. The hydraulically-controlled lock apparatus as
claimed in claim 1, wherein said hydraulically-con-
trolled unloading valves are logic unloading valves

@3).

3. The hydraulically-controlled lock apparatus as
claimed in claim 1, wherein said hydraulically-con-
trolled unloading valves are 2/2-way unloading
valves (9).

4. The hydraulically-controlled lock apparatus as
claimed in claim 1, wherein said hydraulically-con-
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trolled unloading valves are pilot unloading valves
(20).
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