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(54) HYDRAULIC DRIVE SYSTEM FOR OPERATING TABLE

(57) A hydraulic drive system for an operating table,
the system comprising an oil supplying device for provid-
ing hydraulic oil, an oil returning device and an oil return-
ing circuit assembly; the oil returning circuit assembly
comprises two oil cylinders (261, 262), two reversing
valve assemblies and two two-way hydraulic locks; a rod-
less cavity (2611, 2621) of each oil cylinder is connected
to a working interface of the reversing valve assembly
via a first oil path (31), and a rod cavity (2612, 2622) of
each oil cylinder is connected to another working inter-
face of the reversing valve assembly via a second oil

path (32); an oil returning opening of each reversing valve
assembly is connected to the oil returning device via an
oil returning path (30); the oil returning path (30) is pro-
vided with an on-off control valve thereon; and the first
oil path (31) and the second oil path (32) are subjected
to two-w control via the two-way hydraulic lock. The sys-
tem enables piston rods of the two oil cylinders (261, 262)
to move independently and to move synchronously, thus
simplifying a system structure, providing reliability and
reducing cost.
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Description

TECHNICAL FIELD

[0001] This disclosure relates to a hydraulic drive sys-
tem for an operation table.

BACKGROUND

[0002] In an electro-hydraulic operation table, two leg
supports are often configured to be driven by hydraulic
control, so that left and right leg supports can be moved
independently or those both leg supports can be moved
synchronously. Additionally, it is demanded that there is
low noise, stable and reliable control, highly precise syn-
chronous motion and good synchronization performance
during the movement of the leg supports. Here, operation
tables include both operating tables and operating beds.
[0003] Below some methods are described for driving
the two leg supports of the electro-hydraulic operation
table in a hydraulic control way.

a) Hydraulic cylinders respectively corresponding to
the left and right leg supports are connected in series
using three four-way or five-way electromagnetic di-
rectional valves to coordinate with three bi-direction-
al hydraulic locks and two hydraulically operated
check valves, so that the left and right leg supports
can be moved independently or these two can be
moved synchronously.
B) Hydraulic cylinders respectively corresponding to
the left and right leg supports are connected in series
using three sets of two-position two-way electromag-
netic switch valves (each set may include two two-
position two-way electromagnetic switch valves) to
coordinate with two two-position two-way electro-
magnetic switch valves, so that the left and right leg
supports can be moved independently or these two
can be moved synchronously.
c) Two sets of two-position three-way electromag-
netic directional valves (each set may include two
two-position three-way electromagnetic directional
valves) and two bi-directional hydraulic locks are
used in coordination to create a servo control system
together with an angle transducer and a control unit
of each leg support. When it is demanded to move
the two leg supports synchronously, angular devia-
tions between the two leg supports need to be quickly
provided to the control unit as feedback, and the con-
trol unit can then eliminate the asynchronous devi-
ations between the movement of the two leg sup-
ports in real time by swiftly switching on or off the
electromagnetic valves, so as to realize the synchro-
nized movement. Also, the left and right leg supports
can be moved independently using such configura-
tion.

SUMMARY OF THIS DISCLOSURE

[0004] This disclosure provides a novel hydraulic drive
system for an operation table.
[0005] This disclosure can provide a hydraulic drive
system for an operation table, where the system is pro-
vided with an independent movement state and a syn-
chronous movement state. The hydraulic drive system
may include an oil supply device for supplying hydraulic
oil, an oil return device and a hydraulic cylinder circuit
component. The hydraulic cylinder circuit component
may include two hydraulic cylinders, where each hydrau-
lic cylinder may include a first chamber without a piston
rod and a second chamber with a piston rod located
therewithin. The hydraulic cylinder circuit component
may also include two directional valve components and
two bi-directional hydraulic locks, where said hydraulic
cylinders, said directional valve components and said bi-
directional hydraulic locks correspond to one other. The
first chamber of each hydraulic cylinder may be connect-
ed with a working port of its corresponding directional
valve component through a first flow pass, and the sec-
ond chamber of each hydraulic cylinder may be connect-
ed with another working port of its corresponding direc-
tional valve component through a second flow pass. An
oil inlet port of each directional valve component may be
connected with the oil supply device, an oil return port of
each directional valve component may be directly con-
nected with the oil return device, and another oil return
port of each directional valve component may be con-
nected with the oil return device through a return line that
may be arranged with an on-off control valve. The first
flow pass and the second flow pass that correspond to
each hydraulic cylinder may be capable of being bi-di-
rectionally switched on and off using the bi-directional
hydraulic lock respectively corresponding to each hy-
draulic cylinder. The second chamber of one hydraulic
cylinder may be connected in series with the first chamber
of the other hydraulic cylinder. In the independent move-
ment state, the return line may be switched on by the on-
off control valve; in the synchronous movement state,
the return line may be shut off by the on-off control valve.
[0006] The respective oil inlet port of the two directional
valve components can be connected with the oil supply
device. For the two oil return ports of each directional
valve component, one oil return port may be directly con-
nected with the oil return device, and the other oil return
port may be connected with the oil return device through
the return line that is provided with the on-off control
valve.
[0007] The piston rods of the two hydraulic cylinders
can be controlled to move independently and synchro-
nously through coordination control of the directional
valve components, the bi-directional hydraulic locks and
the on-off control valve.
[0008] Each directional valve component may include
two two-position three-way electromagnetic directional
valves, where each two-position three-way electromag-
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netic directional valve may include one oil inlet port, one
oil return port and one working port.
[0009] Each two-position three-way electromagnetic
directional valve may be integrally connected with the
on-off control valve to form a control component.
[0010] Each directional valve component may include
one two-position five-way electromagnetic directional
valve, where the two-position five-way electromagnetic
directional valve may include one oil inlet port, two work-
ing ports and two oil return ports.
[0011] Each bi-directional hydraulic lock may include
two hydraulic operated check valves. The two hydraulic
operated check valves of each bi-directional hydraulic
lock may be respectively arranged in the first flow pass
and the second flow pass, where the hydraulic operated
check valve arranged in the second flow pass can be
controlled by an oil pressure of the first flow pass, and
the hydraulic operated check valve arranged in the first
flow pass can be controlled by an oil pressure of the sec-
ond flow pass.
[0012] Using the bi-directional hydraulic lock, the first
flow pass and the second flow pass can be bi-directionally
switched on along a first direction and a second direction,
and can be unidirectionally shut off along the second di-
rection. Here, the second direction is along a reverse
direction relative to the first direction.
[0013] The on-off control valve may be a two-position
two-way electromagnetic switch valve or a two-position
three-way electromagnetic directional valve.
[0014] An effective action area of the first chamber of
one hydraulic cylinder is equal to that of the second cham-
ber of the other hydraulic cylinder.
[0015] Each hydraulic cylinder may correspond to one
movable part of the operation table. In this case, multiple
movable parts of the operation table can be controlled in
combination through the logic control of the hydraulic
drive system. For instance, the movable part can be a
leg support, or some other parts which need both syn-
chronous and independent control.
[0016] A throttling device that can be used for flow reg-
ulation can be respectively provided in both the first flow
pass and the second flow pass. The throttling device can
be, for example, a throttle bolt, a speed throttle valve or
other devices which enable flow regulation, so as to reg-
ulate a movement speed of the piston rod or a movement
speed of any action of the operation table.
[0017] A hydraulic drive system for an operation table,
which may be provided with an independent movement
state and a synchronous movement state, may include
an oil supply device for supplying hydraulic oil, an oil re-
turn device and a hydraulic cylinder circuit component.
The hydraulic cylinder circuit component may include two
hydraulic cylinders, where each hydraulic cylinder may
include a first chamber without a piston rod and a second
chamber with a piston rod located therewithin. The hy-
draulic cylinder circuit component may also include two
directional valve components and two bi-directional hy-
draulic locks, where said hydraulic cylinders, said direc-

tional valve components and said bi-directional hydraulic
locks correspond to one other. Each directional valve
component may include two two-position three-way elec-
tromagnetic directional valves, where each two-position
three-way electromagnetic directional valve may include
one oil inlet port, one oil return port and one working port.
The oil inlet port of each two-position three-way electro-
magnetic directional valve may be connected with the oil
supply device. For each directional valve component, the
working port of one two-position three-way electromag-
netic directional valve may be connected with the first
chamber of its corresponding hydraulic cylinder through
a first flow pass, and the working port of the other two-
position three-way electromagnetic directional valve may
be connected with the second chamber of its correspond-
ing hydraulic cylinder through a second flow pass. The
two hydraulic cylinders can be a left hydraulic cylinder
and a right hydraulic cylinder. The oil return port of the
two-position three-way electromagnetic directional valve
that is connected with the first chamber of the right hy-
draulic cylinder may be directly connected with the oil
return device, and the oil return port of the two-position
three-way electromagnetic directional valve that is con-
nected with the second chamber of the right hydraulic
cylinder may be connected with the oil return device
through a return line. The oil return port of the two-position
three-way electromagnetic directional valve that is con-
nected with the first chamber of the left hydraulic cylinder
may be connected with the oil return device through the
return line, and the oil return port of the two-position three-
way electromagnetic directional valve that is connected
with the second chamber of the left hydraulic cylinder
may be directly connected with the oil return device. The
return line can be arranged with an on-off control valve.
The first flow pass and the second flow pass which cor-
respond to each hydraulic cylinders can be bi-direction-
ally switched on and off through the bi-directional hydrau-
lic lock respectively corresponding to each hydraulic cyl-
inder.. The second chamber of the right hydraulic cylinder
and the first chamber of the left hydraulic cylinder can be
connected in series. In the independent movement state,
the return line can be switched on through the on-off con-
trol valve; in the synchronous movement state, the return
line can be shut off through the on-off control valve. An
effective action area of the first chamber of the right hy-
draulic cylinder is equal to that of the second chamber
of the left hydraulic cylinder.
[0018] In an alternative implementation, the oil return
port of the two-position three-way electromagnetic direc-
tional valve that is connected with the first chamber of
the left hydraulic cylinder may be directly connected with
the oil return device, the oil return port of the two-position
three-way electromagnetic directional valve that is con-
nected with the second chamber of the left hydraulic cyl-
inder may be connected with the oil return device through
the return line, the oil return port of the two-position three-
way electromagnetic directional valve that is connected
with the first chamber of the right hydraulic cylinder may
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be connected with the oil return device through the return
line, and the oil return port of the two-position three-way
electromagnetic directional valve that is connected with
the second chamber of the right hydraulic cylinder may
be directly connected with the oil return device. An effec-
tive action area of the first chamber of the left hydraulic
cylinder is equal to that of the second chamber of the
right hydraulic cylinder.
[0019] The advantageous effect of this disclosure can
be as follows:

1) The piston rods of two hydraulic cylinders can be
controlled to move independently or synchronously
only using two directional valve components, two bi-
directional hydraulic locks and one on-off control
valve. Thus, the hydraulic drive system can become
simplified in structure, enhanced in reliability and re-
duced in cost.
2) The respective two-position three-way electro-
magnetic directional valves and the on-off control
valve can be secured together to provide an integrat-
ed module. The hydraulic drive system can thus be
reduced in its dimension to become more compact,
thereby facilitating both the installation and overall
configuration of the whole system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Figure 1 is a structure diagram for a hydraulic drive
system for an operation table according to a first em-
bodiment;
Figure 2 is a structure diagram for a hydraulic drive
system for an operation table according to a second
embodiment;
Figures 3 and 4 are a right view and a front view
illustrating when a two-position two-way electromag-
netic switch valve and two-position three-way elec-
tromagnetic directional valves are assembled to-
gether in a first embodiment;
Figures 5 and 6 are a right view and a front view
illustrating when a two-position two-way electromag-
netic switch valve and two-position three-way elec-
tromagnetic directional valves are assembled to-
gether in a second embodiment.

DETAILED DESCRIPTION

[0021] As shown in Figures 1 and 2, a hydraulic drive
system for an operation table may include an oil supply
device, an oil return device and a hydraulic cylinder circuit
component. The oil supply device can supply hydraulic
oil, and the oil return device can receive the hydraulic oil
flowing back from the hydraulic cylinder circuit compo-
nent. The hydraulic cylinder circuit component may in-
clude two hydraulic cylinders 261, 262, two directional
valve components and two bi-directional hydraulic locks,

where the hydraulic cylinders, the directional valve com-
ponents and the bi-directional hydraulic locks correspond
to one other. Here, one hydraulic cylinder, one directional
valve component and one bi-directional hydraulic lock
correspond to one other, and the other hydraulic cylinder,
the other directional valve component and the other bi-
directional hydraulic lock correspond to one other. Each
hydraulic cylinder may include a first chamber 2611, 2621
without a piston rod and a second chamber 2612, 2622
with a piston rod 2613, 2623 located therewithin. Each
directional valve component can include one or two oil
inlet ports, two oil return ports and two working ports,
where one of the two working ports may be connected
with the first chamber 2611, 2621 through a first flow pass
31, and the other one of the two working ports may be
connected with the second chamber 2612, 2622 through
a second flow pass 32. The first flow pass 31 and the
second flow pass 32 may be controlled to be switched
on and off by the bi-directional hydraulic lock, so that the
hydraulic oil can flow in two directions and be shut off in
one of the two directions in the first flow pass and the
second flow pass. The oil inlet port(s) of each directional
valve component may be connected with the oil supply
device, one of the oil return ports, of each directional
valve component may be directly connected with the oil
return device, and the other one of the oil return ports of
each directional valve component may be connected with
the oil return device through a return line 30. The return
line 30 may be controlled to be switched on and off by
an on-off control valve. When the return line 30 is
switched on, the hydraulic oil can flow through the return
line 30; when the return line 30 is shut off, the hydraulic
oil cannot flow through the return line 30.
[0022] Each directional valve component, each bi-di-
rectional hydraulic lock and the on-off control valve may
be controlled and coordinated by a master control device,
such that the hydraulic drive system for the operation
table can have an independent movement state and a
synchronous movement state, where these two states
can be switched between each other.
[0023] In the independent movement state, the return
line 30 is switched on by the on-off control valve, and it
is enabled to control the two hydraulic cylinders inde-
pendently in this situation. Taking one of the hydraulic
cylinders as example, when it is desired to make the pis-
ton rod 2613 extend outwards, the hydraulic oil within the
oil supply device can flow into the first chamber 2611 of
the hydraulic cylinder 261 through the first flow pass 31,
and the hydraulic oil within the second chamber 2612
may flow back to the oil return device through the second
flow pass 32 and the return line 30. When it is desired to
make the piston rod 2613 retract inwards, the hydraulic
oil within the oil supply device can flow into the second
chamber 2612 of the hydraulic cylinder 261 through the
second flow pass 32, and the hydraulic oil within the first
chamber 2611 may flow back into the oil return device
through the first flow pass 31.
[0024] In the synchronous movement state, the return
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line 30 can be shut off by the on-off control valve, and it
is enabled to control the two hydraulic cylinders synchro-
nously in this situation. When it is desired to make the
two piston rods 2613, 2623 extend outwards synchro-
nously, the hydraulic oil within the oil supply device may
flow into the first chamber 2611 of one hydraulic cylinder
261 through one first flow pass 31, the hydraulic oil within
the second chamber 2612 of this hydraulic cylinder 261
may flow into the first chamber 2621 of another hydraulic
cylinder 262 through the second flow pass 32 and another
first flow pass 31, and the hydraulic oil within the second
chamber 2622 of the another hydraulic cylinder 262 can
flow back into the oil return device. When it is desired to
make the two piston rods retract inwards synchronously,
the hydraulic oil within the oil supply device may flow into
the second chamber 2622 of one hydraulic cylinder 262
through one second flow pass 32, the hydraulic oil within
the first chamber 2621 of this hydraulic cylinder 262 may
flow into the second chamber 2612 of another hydraulic
cylinder 261 through the first flow pass 31 and another
second flow pass 32, and the hydraulic oil within the first
chamber 2611 of the another hydraulic cylinder 261 can
flow back into the oil return device.
[0025] As shown in Figure 1, it illustrates a first em-
bodiment of the hydraulic drive system for the operation
table.
[0026] The hydraulic drive system for the operation ta-
ble may include an oil supply device, an oil return device,
two hydraulic cylinders 261, 262, two sets of two-position
three-way electromagnetic directional valves and two bi-
directional hydraulic locks. The oil supply device that in-
cludes an oil outlet port P can supply hydraulic oil. The
oil return device that includes an oil port T can receive
the hydraulic oil flowing from the hydraulic cylinders. The
oil return device can be an oil tank, for example. The
hydraulic cylinders 261, 262 may respectively include a
first chamber 2611, 2621 without a piston rod 2613, 2623
and a second chamber 2612, 2622 with a piston rod 2613,
2623 located therewithin. One set of two-position three-
way electromagnetic directional valves corresponding to
the hydraulic cylinder 261 may include two two-position
three-way electromagnetic directional valves 202, 203,
and the other set of two-position three-way electromag-
netic directional valves corresponding to the hydraulic
cylinder 262 may include two two-position three-way
electromagnetic directional valves 204, 205. Each two-
position three-way electromagnetic directional valve may
include one oil inlet port, one oil return port and one work-
ing port. For each set of two-position three-way electro-
magnetic directional valves that includes two working
ports, one of the working ports can be connected with
the first chamber 2611, 2621 of each hydraulic cylinder
through a first flow passes 31, and the other one of the
working ports can be connected with the second chamber
2612, 2622 of each hydraulic cylinder through a second
flow passes 32. The two oil inlet ports of each set of two-
position three-way electromagnetic directional valves
can be both connected with the oil supply device. For

each set of two-position three-way electromagnetic di-
rectional valves that includes two oil return ports, one of
the oil return ports may be directly connected with the oil
return device, and the other one of the oil return ports
may be connected with the oil return device through the
return line 30. Here, a two-position two-way electromag-
netic switch valve 201 may be arranged in the return line.
[0027] Each bi-directional hydraulic lock can include
two hydraulically operated check valves 221, 222, which
two can be respectively arranged in the first flow pass 31
and the second flow pass 32. The hydraulically operated
check valve 222 of the second flow pass 32 may be con-
trolled by oil pressure of the first flow pass 31, and the
hydraulically operated check valve 221 of the first flow
pass 31 may be controlled by oil pressure of the second
flow pass 32.
[0028] The two hydraulic cylinders can respectively
control a left leg support and a right leg support of the
operation table. The hydraulic oil may be outputted from
the oil outlet port P and flow to the respective oil inlet
ports of the two-position three-way electromagnetic di-
rectional valves 202, 203, 204, 205. The oil inlet ports of
the two-position three-way electromagnetic directional
valves may be provided with a filter mesh so as to filter
the hydraulic oil that may enter into a valve element. The
hydraulic oil flowing from the hydraulic cylinder may flow
through the two-position two-way electromagnetic switch
valve 201 and the oil return ports of the two-position
three-way electromagnetic directional valves 202, 204,
and flow into the oil tank through the oil port T. The upward
movement and downward movement of the left leg sup-
port and the right leg support can be respectively driven
by an extending action and a retracting action of the pis-
ton rod of its corresponding hydraulic cylinder.
[0029] First, the left leg support and the right leg sup-
port can be independently controlled and driven as fol-
lows.

1. When the left leg support is desired to be moved
upwards, the two-position three-way electromagnet-
ic directional valve 202 is energized and its valve
element position is left. In this case, the hydraulic oil
may flow through the valve element, open the hy-
draulically operated check valves 221, 222, and flow,
through a throttling orifice 241, into the first chamber
2611 of the hydraulic cylinder 261 corresponding to
the left leg support. At this point, since the hydrauli-
cally operated check valve 222 is opened, the hy-
draulic oil that has entered into the first chamber
2611 of the hydraulic cylinder 261 can drive the pis-
ton rod 2613 to extend outwards, and the hydraulic
oil within the second chamber 2612 of the hydraulic
cylinder 261 may flow through the hydraulically op-
erated check valve 222 and flow out of the two-po-
sition three-way electromagnetic directional valve
203 of which the valve element is left positioned.
Simultaneously, the two-position two-way electro-
magnetic switch valve 201 is energized and its valve
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element position is right, such that the hydraulic oil
can flow through the two-position two-way electro-
magnetic switch valve and then flow into the oil tank
through the port T to form a complete circuit.
2. When the left leg support is desired to be moved
downwards, the two-position three-way electromag-
netic directional valve 203 is energized and its valve
element position is right. In this case, the hydraulic
oil may flow through the valve element, open the
hydraulically operated check valves 222, 221, and
flow into the second chamber 2612 of the hydraulic
cylinder 261 corresponding to the left leg support. At
this point, since the hydraulically operated check
valve 221 is opened, the hydraulic oil that has en-
tered into the second chamber 2612 of the hydraulic
cylinder 261 can drive the piston rod 2613 to retract
inwards, and the hydraulic oil within the first chamber
2611 of the hydraulic cylinder 261 may successively
pass through the throttling orifice 241 and the hy-
draulically operated check valve 221, flow out of the
two-position three-way electromagnetic directional
valve 202 of which the valve element is right posi-
tioned, and finally flow into the oil tank through the
oil port T to form a complete circuit.
3. When the right leg support is desired to be moved
upwards, the two-position three-way electromagnet-
ic directional valve 205 is energized and its valve
element position is right. In this case, the hydraulic
oil may flow through the valve element, open the
hydraulically operated check valves 224, 223, and
flow, through a throttling orifice 242, into the first
chamber 2621 of the hydraulic cylinder 262 corre-
sponding to the right leg support. At this point, since
the hydraulically operated check valve 223 is
opened, the hydraulic oil that has entered into the
first chamber 2621 of the hydraulic cylinder 262 can
drive the piston rod 2623 to extend outwards, and
the hydraulic oil within the second chamber 2622 of
the hydraulic cylinder may pass through the hydrau-
lically operated check valve 223, flow out of the two-
position three-way electromagnetic directional valve
204 of which the valve element is right positioned,
and flow into the oil tank through the oil port T to form
a complete circuit.
4. When the right leg support is desired to be moved
downwards, the two-position three-way electromag-
netic directional valve 204 is energized and its valve
element position is left. In this case, the hydraulic oil
may flow through the valve element, open the hy-
draulically operated check valves 223, 224, and flow
into the second chamber 2622 of the hydraulic cyl-
inder 262 corresponding to the right leg support. At
this point, since the hydraulically operated check
valve 224 is opened, the hydraulic oil that has en-
tered into the second chamber 2622 of the hydraulic
cylinder 262 can drive the piston rod 2623 to retract
inwards, and the hydraulic oil within the first chamber
2621 of the hydraulic cylinder 262 may successively

pass through the throttling orifice 242, the hydrauli-
cally operated check valve 221 and the two-position
three-way electromagnetic directional valve 205 of
which the valve element is left positioned, flow
through the two-position two-way electromagnetic
switch valve 201 that is energized to make its valve
element be right positioned, and finally flow into the
oil tank through the oil port T to form a complete
circuit.

[0030] Second, the left leg support and the right leg
support can be synchronously controlled and driven as
follows.
[0031] An effective action area of the second chamber
2612 of the hydraulic cylinder 261 corresponding to the
left leg support is equal to that of the first chamber 2621
of the hydraulic cylinder 262 corresponding to the right
left leg support.

1. When the two leg supports are desired to be
moved upwards synchronously, the two-position
three-way electromagnetic directional valve 202 is
energized and its valve element position is left. The
hydraulic oil may flow through the valve element,
open the hydraulically operated check valves 221,
222, and flow, through the throttling orifice 241, into
the first chamber 2611 of the hydraulic cylinder 261
corresponding to the left leg support. At this point,
since the hydraulically operated check valve 222 is
opened, the hydraulic oil that has entered into the
first chamber 2611 of the hydraulic cylinder 261 can
drive the piston rod 2613 to extend outwards. Simul-
taneously, the two-position two-way electromagnet-
ic switch valve 201 is deenergized. In this case, after
the hydraulic oil flowing out of the second chamber
2612 flows through the two-position three-way elec-
tromagnetic directional valve 203 of which the valve
element is left positioned, it cannot flow to the oil port
T because the valve element of the two-position two-
way electromagnetic switch valve 201 is not right
positioned. Instead, the hydraulic oil flowing out of
the two-position three-way electromagnetic direc-
tional valve 203 may then flow through the two-po-
sition three-way electromagnetic directional valve
205 of which the valve element is left positioned,
open the hydraulically operated check valves 224,
223, and enter, through the throttling orifice 242, into
the first chamber 2621 of the hydraulic cylinder 262
corresponding to the right leg support. At this point,
since the hydraulically operated check valve 223 is
opened, the hydraulic oil that has entered into the
first chamber 2621 of the hydraulic cylinder 262 can
drive the piston rod 2623 to extend outwards, and
the hydraulic oil within the second chamber 2622 of
the hydraulic cylinder may flow through the hydrau-
lically operated check valve 223, flow out of the two-
position three-way electromagnetic directional valve
204 of which the valve element is right positioned,
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and finally flow into the oil tank through the oil port
T to form a complete circuit. The second chamber
2612 of the hydraulic cylinder 261 corresponding to
the left leg support is connected in series with the
first chamber 2621 of the hydraulic cylinder 262 cor-
responding to the right leg support, where the hy-
draulic cylinder corresponding to the right leg support
is driven by the hydraulic cylinder corresponding to
the left leg support to perform synchronous extend-
ing movement.
2. When the two leg supports are desired to be
moved downwards synchronously, the two-position
three-way electromagnetic directional valve 204 is
energized and its valve element position is right. The
hydraulic oil may flow through the valve element,
open the hydraulically operated check valves 223,
224, and flow into the second chamber 2622 of the
hydraulic cylinder 262 corresponding to the right leg
support. At this point, since the hydraulically operat-
ed check valve 224 is opened, the hydraulic oil that
has entered into the second chamber 2622 of the
hydraulic cylinder 262 can drive the piston rod 2623
to retract inwards. Simultaneously, the two-position
two-way electromagnetic switch valve 201 is deen-
ergized. In this case, after the hydraulic oil flowing
out of the first chamber 2621 flows through the throt-
tling orifice 242, the hydraulically operated check
valve 224 and the two-position three-way electro-
magnetic directional valve 205 of which the valve
element is left positioned, it cannot flow to the port
T because the valve element of the two-position two-
way electromagnetic switch valve 201 is not right
positioned. Instead, the hydraulic oil flowing out of
the two-position three-way electromagnetic direc-
tional valve 205 can only flow through the two-posi-
tion three-way electromagnetic directional valve 203
of which the valve element is left positioned, open
the hydraulically operated check valves 222, 221,
and enter into the second chamber 2612 of the hy-
draulic cylinder 261 corresponding to the left leg sup-
port. At this point, since the hydraulically operated
check valve 221 is opened, the hydraulic oil that has
entered into the second chamber 2612 of the hy-
draulic cylinder 261 can drive the piston rod 2613 to
retract inwards synchronously, and the hydraulic oil
within the first chamber 2611 of the hydraulic cylinder
261 may successively flow through the throttling or-
ifice 241, the hydraulically operated check valve 221
and the two-position three-way electromagnetic di-
rectional valve 202 of which the valve element is right
positioned, and finally flow into the oil tank through
the oil port T to form a complete circuit. The first
chamber 2621 of the hydraulic cylinder 262 corre-
sponding to the right leg support is connected in se-
ries with the second chamber 2612 of the hydraulic
cylinder 261 corresponding to the left leg support,
where the hydraulic cylinder corresponding to the
left leg support is driven by the hydraulic cylinder

corresponding to the right leg support to perform syn-
chronous retracting movement.

[0032] Figure 2 is a second embodiment of the hydrau-
lic drive system for the operation table. The differences
between the first and the second embodiments lie in that:
when the two leg supports are moved synchronously, an
effective action area of the first chamber 2611 of the hy-
draulic cylinder 261 corresponding to the left leg support
is equal to that of the second chamber 2622 of the hy-
draulic cylinder 262 corresponding to the right leg sup-
port, such that the hydraulic cylinder corresponding to
the left leg support is driven by the hydraulic cylinder
corresponding to the right leg support to perform syn-
chronous extending movement, and the hydraulic cylin-
der corresponding to the right leg support is driven by
the hydraulic cylinder corresponding to the left leg sup-
port to perform synchronous retracting movement.
[0033] Using the hydraulic drive system of this disclo-
sure, each leg support can be moved independently or
both leg supports can be moved synchronously for the
operation table. When it is demanded to hold a current
position (or any position status) of the operation table, it
is only needed to deenergize the two-position, three-way
electromagnetic directional valves in the hydraulic circuit
where the hydraulic cylinder that is operated to drive said
action of the leg support(s) is located. In this case, the
hydraulically operated check valve can be shut off in the
second direction, and the hydraulic oil within both the first
chamber without the piston rod and the second chamber
with the piston rod can be held within a sealed cavity
without any discharge, thereby holding the current posi-
tion of the leg support of the operation table reliably and
stably.
[0034] As shown in Figures 3-6, a pipe and its pipe
adapter 10 can be used to connect the hydraulic cylinder
with the valves or connect the valves with the hydraulic
pump, and the two-position, two-way electromagnetic
switch valve 201 and the two-position three-way electro-
magnetic directional valves 202, 203, 204, 205 may be
assembled to obtain a control valve block for the leg sup-
ports of the operation table, where a screw 14, 16 can
be used to secure the control valve block.
[0035] In the hydraulic drive system for the operation
table of this disclosure, two sets of two-position three-
way electromagnetic directional valves (each set in-
cludes two two-position three-way electromagnetic direc-
tional valves) and two bi-directional hydraulic locks (each
hydraulic lock includes two hydraulically operated check
valves) can be used in coordination with a two-position
two-way electromagnetic switch valve, and the hydraulic
cylinders corresponding to the left and right leg supports
can be connected in series, such that the left leg support
and the right leg support can be moved independently
and synchronously. The movement speed of the leg sup-
port of the operation table can be controlled by controlling
an output flow of the oil supply device (such as, a hy-
draulic pump), or by controlling a size of the throttling
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orifice of a throttling valve or a throttling bolt in the hy-
draulic circuit. A working pressure of the leg supports of
the operation table can be adjusted by a hydraulic pump
having an overflow valve.
[0036] For the hydraulic drive system of the operation
table, each set of two-position three-way electromagnetic
directional valves can be replaced by a two-position five-
way electromagnetic directional valve, where five ports
of the two-position five-way electromagnetic directional
valve can be respectively connected with the first flow
pass, the second flow pass, the oil supply device, the oil
return device and the on-off control valve. The on-off con-
trol valve can be a switch valve, such as a two-position
two-way electromagnetic switch valve, or a directional
valve, such as a two-position three-way electromagnetic
directional valve.
[0037] This disclosure is described above as detailed
illustrations with reference to specific implementations,
while this disclosure should not be limited to these illus-
trations. For those of ordinary skills in the art, various
conclusions or equivalents may be made without depart-
ing from the concept of this disclosure, while such con-
clusions or equivalents should be deemed to be included
within the scope of this disclosure.

Claims

1. A hydraulic drive system for an operation table that
is provided with an independent movement state and
a synchronous movement state; the system com-
prises an oil supply device for supplying hydraulic
oil, an oil return device and a hydraulic cylinder circuit
component; the hydraulic cylinder circuit component
comprises two hydraulic cylinders, each hydraulic
cylinder comprising a first chamber without a piston
rod and a second chamber with a piston rod located
therewithin; the hydraulic cylinder circuit component
also comprises two directional valve components
and two bi-directional hydraulic locks, wherein said
hydraulic cylinders, said directional valve compo-
nents and said bi-directional hydraulic locks corre-
spond to one other; the first chamber of each hy-
draulic cylinder is connected with a working port of
its corresponding directional valve component
through a first flow pass, and the second chamber
of each hydraulic cylinder is connected with another
working port of its corresponding directional valve
component through a second flow pass; an oil inlet
port of each directional valve component is connect-
ed with the oil supply device, an oil return port of
each directional valve component is directly con-
nected with the oil return device, and another oil re-
turn port of each directional valve component is con-
nected with the oil return device through a return line
that is arranged with an on-off control valve; the first
flow pass and the second flow pass that correspond
to each hydraulic cylinder are capable of being bi-

directionally switched on and off using the bi-direc-
tional hydraulic lock corresponding to said hydraulic
cylinder; the second chamber of one hydraulic cyl-
inder is connected in series with the first chamber of
the other hydraulic cylinder; in the independent
movement state, the return line is switched on by the
on-off control valve; in the synchronous movement
state, the return line is shut off by the on-off control
valve.

2. The hydraulic drive system for the operation table of
claim 1, wherein each directional valve component
comprises two two-position three-way electromag-
netic directional valves; each two-position three-way
electromagnetic directional valve comprises one oil
inlet port, one oil return port and one working port.

3. The hydraulic drive system for the operation table of
claim 2, wherein each two-position three-way elec-
tromagnetic directional valve is integrally connected
with the on-off control valve.

4. The hydraulic drive system for the operation table of
claim 1, wherein each directional valve component
comprises one two-position five-way electromagnet-
ic directional valve.

5. The hydraulic drive system for the operation table of
claim 1, wherein each bi-directional hydraulic lock
comprises two hydraulically operated check valves;
said two hydraulically operated check valves are re-
spectively arranged in the first flow pass and the sec-
ond flow pass, wherein the hydraulically operated
check valve in the first flow pass is controlled by an
oil pressure of the second flow pass, and the hydrau-
lically operated check valve in the second flow pass
is controlled by an oil pressure of the first flow pass.

6. The hydraulic drive system for the operation table of
claim 1, wherein the on-off control valve is a two-
position two-way electromagnetic switch valve or a
two-position three-way electromagnetic directional
valve.

7. The hydraulic drive system for the operation table of
claim 1, wherein an effective action area of the first
chamber of one hydraulic cylinder is equal to that of
the second chamber of the other hydraulic cylinder.

8. The hydraulic drive system for the operation table of
claim 1, wherein the first flow pass and the second
flow pass are respectively provided with a throttling
device for flow regulation.

9. A hydraulic drive system for an operation table that
is provided with an independent movement state and
a synchronous movement state, comprising an oil
supply device for supplying hydraulic oil, an oil return
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device and a hydraulic cylinder circuit component;
the hydraulic cylinder circuit component comprises
two hydraulic cylinders, each hydraulic cylinder com-
prises a first chamber without a piston rod and a sec-
ond chamber with a piston rod located therewithin;
the hydraulic cylinder circuit component also com-
prises two directional valve components and two bi-
directional hydraulic locks, wherein said hydraulic
cylinders, said directional valve components and
said bi-directional hydraulic locks correspond to one
other; each directional valve component comprises
two two-position three-way electromagnetic direc-
tional valves, each two-position three-way electro-
magnetic directional valve comprises one oil inlet
port, one oil return port and one working port; the oil
inlet port of each two-position three-way electromag-
netic directional valve is connected with the oil supply
device; for each directional valve component, the
working port of one two-position three-way electro-
magnetic directional valve is connected with the first
chamber of the corresponding hydraulic cylinder
through a first flow pass, and the working port of the
other two-position three-way electromagnetic direc-
tional valve is connected with the second chamber
of the corresponding hydraulic cylinder through a
second flow pass; the two hydraulic cylinders are a
left hydraulic cylinder and a right hydraulic cylinder;
the oil return port of the two-position three-way elec-
tromagnetic directional valve that is connected with
the first chamber of the left hydraulic cylinder is di-
rectly connected with the oil return device, and the
oil return port of the two-position three-way electro-
magnetic directional valve that is connected with the
second chamber of the left hydraulic cylinder is con-
nected with the oil return device through a return line;
the oil return port of the two-position three-way elec-
tromagnetic directional valve that is connected with
the first chamber of the right hydraulic cylinder is
connected with the oil return device through the re-
turn line, and the oil return port of the two-position
three-way electromagnetic directional valve that is
connected with the second chamber of the right hy-
draulic cylinder is directly connected with the oil re-
turn device; the return line is arranged with an on-
off control valve; the first flow pass and the second
flow pass which correspond to each hydraulic cylin-
der are capable of being bi-directionally switched on
and off using the bi-directional hydraulic lock corre-
sponding to said each hydraulic cylinder; the second
chamber of the left hydraulic cylinder and the first
chamber of the right hydraulic cylinder are connected
in series; in the independent movement state, the
return line is switched on through the on-off control
valve; in the synchronous movement state, the return
line is shut off through the on-off control valve.

10. The hydraulic drive system for an operation table of
claim 9, wherein an effective action area of the sec-

ond chamber of the left hydraulic cylinder is equal to
that of the first chamber of the right hydraulic cylinder.

11. A hydraulic drive system for an operation table that
is provided with an independent movement state and
a synchronous movement state, comprising an oil
supply device for supplying hydraulic oil, an oil return
device and a hydraulic cylinder circuit component;
the hydraulic cylinder circuit component comprises
two hydraulic cylinders, each hydraulic cylinder com-
prises a first chamber without a piston rod and a sec-
ond chamber with a piston rod located therewithin;
the hydraulic cylinder circuit component also com-
prises two directional valve components and two bi-
directional hydraulic locks, wherein said hydraulic
cylinders, said directional valve components and
said bi-directional hydraulic locks correspond to one
other; each directional valve component comprises
two two-position three-way electromagnetic direc-
tional valves, wherein each two-position three-way
electromagnetic directional valve comprises one oil
inlet port, one oil return port and one working port;
the oil inlet port of each two-position three-way elec-
tromagnetic directional valve is connected with the
oil supply device; for each directional valve compo-
nent, the working port of one two-position three-way
electromagnetic directional valve is connected with
the first chamber of the corresponding hydraulic cyl-
inder through a first flow pass, and the working port
of the other two-position three-way electromagnetic
directional valve is connected with the second cham-
ber of the corresponding hydraulic cylinder through
a second flow pass; the two hydraulic cylinders are
a left hydraulic cylinder and a right hydraulic cylinder;
the oil return port of the two-position three-way elec-
tromagnetic directional valve that is connected with
the first chamber of the right hydraulic cylinder is
directly connected with the oil return device, and the
oil return port of the two-position three-way electro-
magnetic directional valve that is connected with the
second chamber of the right hydraulic cylinder is con-
nected with the oil return device through a return line;
the oil return port of the two-position three-way elec-
tromagnetic directional valve that is connected with
the first chamber of the left hydraulic cylinder is con-
nected with the oil return device through the return
line, and the oil return port of the two-position three-
way electromagnetic directional valve that is con-
nected with the second chamber of the left hydraulic
cylinder is directly connected with the oil return de-
vice; the return line is arranged with an on-off control
valve; the first flow pass and the second flow pass
which correspond to each hydraulic cylinder are ca-
pable of being bi-directionally switched on and off
through the bi-directional hydraulic lock correspond-
ing to said each hydraulic cylinder; the second cham-
ber of the right hydraulic cylinder and the first cham-
ber of the left hydraulic cylinder are connected in
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series; in the independent movement state, the re-
turn line is switched on through the on-off control
valve; in the synchronous movement state, the return
line is shut off through the on-off control valve.

12. The hydraulic drive system for an operation table of
claim 11, wherein an effective action area of the sec-
ond chamber of the right hydraulic cylinder is equal
to that of the first chamber of the left hydraulic cylin-
der.
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