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(54) LEG CONTROL SYSTEM AND ENGINEERING MACHINE

(67)  The invention provides a leg control system,
comprising a command transmitting unit, a leg controller
and electromagnetic valves for controlling actions of legs,
wherein the command transmitting unit is used for trans-
mitting a leg control command; the leg controller simul-
taneously transmits an action instruction to the electro-
magnetic valves corresponding to a plurality of legs ac-
cording to the received leg control command from the
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command transmitting unit; and the electromagnetic
valves are reversed according to the control instruction
so as to control the actions of the plurality of legs. Cor-
respondingly, the invention further provides an engineer-
ing machine. According to the technical solutions of the
invention, the plurality of legs can be controlled simulta-
neously, and problems of uneven stress and the like
when a single leg is controlled are solved.
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Description

[0001] This application claims the priority to Chinese
Patent Application No. 201210370775.9, filed Septem-
ber 28, 2012, entitled "LEG CONTROL SYSTEM AND
ENGINEERING MACHINE", the disclosures for which
are hereby incorporated herein in their entireties by ref-
erence.

FIELD OF THE INVENTION

[0002] The invention relates to the field of leg control
technology, and particularly to a leg control system and
an engineering machine provided with the leg control sys-
tem.

BACKGROUND OF THE INVENTION

[0003] At present, legs of an engineering machine
mostly adopt the following several structural forms: rear
swing legs, X legs, front swing legs, folding legs, arc-
shaped legs and the like. When the legs are unfolded,
multi-way valve rockers of the legs need to be manually
operated, to control a plurality of legs to be unfolded and
landed, so as to form a square or a trapezoid for support-
ing the weight of the engineering machine to prevent
overturning. However, when the legs are unfolded by
adopting a relevant technology, each leg only can be
controlled individually, so that when the actions of the
legs are operated, two sides of the engineering machine
can not be simultaneously supported, which easily caus-
es incline of the engineering machine and uneven stress
on the legs, and even results in overturning of the engi-
neering machine.

[0004] Therefore, anew legcontrol technology is need-
ed for solving the problems that uneven stress possibly
appears when a single leg is controlled and the like.

SUMMARY OF THE INVENTION

[0005] Aiming at the above-mentioned problems, the
invention provides a novel leg control system and an en-
gineering machine, which can realize synchronous con-
trol of a plurality of legs and solve the problems of uneven
stress and the like when legs are controlled individually.
[0006] In view of this, the invention provides a leg con-
trol system, comprising a command transmitting unit, a
leg controller and electromagnetic valves for controlling
the actions of legs, wherein the command transmitting
unit is used for transmitting a leg control command; the
leg controller simultaneously transmits an action instruc-
tion to the electromagnetic valves corresponding to a plu-
rality of legs according to the received leg control com-
mand from the command transmitting unit; and the elec-
tromagnetic valves are reversed according to the action
instruction to control the actions of the legs.

[0007] In this technical solution, the plurality of legs are
simultaneously controlled, so that on the one hand, the
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working efficiency can be improved, and on the other
hand, the plurality of legs can be simultaneously in con-
tact with the ground to support an engineering machine,
the stressis more even, andinclination and even overturn
of the engineering machine after a single leg lands are
avoided.

[0008] Intheabove-mentionedtechnical solution, pref-
erably, the electromagnetic valves comprise unfolding
and folding electromagnetic valves arranged on unfold-
ing and folding loops of the legs and/or ascending and
descending electromagnetic valves arranged on ascend-
ing and descending loops of the legs; the leg control com-
mand comprises an unfolding and folding control com-
mand and/or an ascending and descending control com-
mand, and the leg controller transmits a corresponding
unfolding and folding instruction to the unfolding and fold-
ing electromagnetic valves when receiving the unfolding
and folding control command and transmits a corre-
sponding ascending and descending instruction to the
ascending and descending electromagnetic valves when
receiving the ascending and descending control com-
mand.

[0009] In this technical solution, the operation of each
leg comprises two parts, namely as for one part, the leg
extends from an initial position such as the back of the
engineering machine and is laid down right above atarget
position, and as for the other part, the other section ex-
tends downwards from the end of each leg and is in con-
tact with the ground to realize supporting. The actions of
the two parts may be controlled respectively or simulta-
neously, so that the construction time is reduced.
[0010] In any of the above-mentioned technical solu-
tions, preferably, the electromagnetic valves are propor-
tional electromagnetic valves; the leg control command
includes a leg moving speed for adjusting the displace-
ment of the valve core of each proportional electromag-
netic valve; and the leg controller adjusts the displace-
ment of the valve core of each proportional electromag-
netic valve according to the leg moving speed to control
the moving speed of each leg.

[0011] In this technical solution, the proportional elec-
tromagnetic valves are adopted, so that the positions of
the valve cores may be controlled, and then the moving
speeds of the legs can be controlled to adapt to different
working conditions.

[0012] In any of the above-mentioned technical solu-
tions, preferably, the command transmitting unit is a re-
mote control device, which is connected with the leg con-
troller in a wired or wireless manner.

[0013] In this technical solution, the wired connection
manner adopted is favorable for improving the stability
of signal transmission; and the wireless connection man-
ner adopted is favorable for further getting away from the
engineering machine and avoiding the limitation of
lengths of cables and the like, so that operators are pre-
vented from being hit in the moving process of the legs,
and the operational safety is improved.

[0014] In any of the above-mentioned technical solu-
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tions, preferably, the remote control device is provided
with a command receiving device, which generates the
leg control command after sensing a preset operation
action.

[0015] In this technical solution, the command receiv-
ing device herein may be one or more of multiple forms
such as a physical key, an operating rod, a voice receiv-
ing and identification device, an image acquisition and
identification device, a touch screen and a keyboard, for
facilitating inputting the command of a user.

[0016] In any of the above-mentioned technical solu-
tions, preferably, the command receiving device com-
prises a plurality of buttons, and each button corresponds
to a plurality of legs; when the operation action specific
to a specified button is sensed, a corresponding leg con-
trol command is generated; and the leg control command
includes leg information, the leg controller determines
the corresponding electromagnetic valve according to
the leg information, so as to control the plurality of legs
corresponding to the specified button.

[0017] In this technical solution, a plurality of buttons
are arranged on the remote control device, a correspond-
ing function is preset for each button, e.g. a certain button
corresponds to unfolding of the two left legs of the engi-
neering machine, and after the user presses down the
button, the two left legs would be unfolded. By identifying
the transmitted leg control command, different functional
buttons are distinguished, and accurate control of the
corresponding legs is guaranteed.

[0018] In any of the above-mentioned technical solu-
tions, preferably, the command receiving device com-
prises two buttons, each of which corresponds to a plu-
rality of legs on the same side.

[0019] In this technical solution, according to different
positions of the installed legs, the legs are divided into
two groups, so as to adapt to different working conditions.
[0020] In any of the above-mentioned technical solu-
tions, preferably, when a plurality of buttons simultane-
ously sense an operation action, a leg control command
for all of the legs is generated.

[0021] In this technical solution, each button may re-
spectively control a plurality of legs, e.g. the legs on a
certain side, and when a plurality of buttons simultane-
ously performs operation, all of the legs can be controlled,
so that synchronous operation is realized.

[0022] According to another aspect of the invention,
an engineering machine is further provided, comprising
the leg control system in any of the above-mentioned
technical solutions.

[0023] Inthe above-mentioned technical solution, pref-
erably, the engineering machine comprises a boom de-
vice and a plurality of legs, wherein the command trans-
mitting unit is a boom remote controller, and the boom
remote controller is provided with a switching device;
when the switching device is at a first state position, the
boom remote controller transmits a boom control com-
mand to the boom device according to the sensed oper-
ation action; and when the switching device is ata second
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state position, the boom remote controller transmits a leg
control command to a plurality of corresponding legs ac-
cording to the sensed operation action.

[0024] Inthistechnical solution, a boom or the legs can
be controlled on the same remote control device, so that
a plurality of functions can be integrated, multiple func-
tions can be multiplexed on the basis of no change of the
existing device, and the design and development cost is
saved.

[0025] Through the above technical solutions, the plu-
rality of legs may be simultaneously controlled, so that
situations of possible uneven stress and the like when a
single leg is controlled are avoided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Fig. 1 shows a structural schematic diagram of a leg
control system according to an embodiment of the
invention.

Fig. 2is aside schematic diagram of the embodiment
shown in Fig. 1.

Fig. 3 shows a schematic diagram of a remote control
device according to an embodiment of the invention.
Fig. 4 shows a schematic diagram of signal trans-
mission according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] To understand the above-mentioned objects,
features and advantages of the invention more clearly,
the invention will be further described in detail below in
conjunction with the accompanying drawings and pre-
ferred embodiments. It should be noted that, the embod-
iments of this application and features in the embodi-
ments can be combined with each other without conflicts.

[0028] Each embodiment of the invention will be illus-
trated below in conjunction with the accompanying draw-
ings.

[0029] Refer to Fig. 1, which shows a leg control sys-

tem according to an embodiment of the invention. The
leg control system comprises a command transmitting
unit, a leg controller and electromagnetic valves for con-
trolling the actions of legs, wherein the command trans-
mitting unit is connected with the leg controller and con-
figured to transmit a leg control command to the leg con-
troller; the leg controller is connected with the electro-
magnetic valves and configured to transmit an action in-
struction according to the received leg control command;
and the electromagnetic valves are connected with the
controlled legs and are configured to be reversed accord-
ing to the action instruction to synchronously control the
actions of the legs.

[0030] For example, as shownin Fig. 1, the leg control
system according to the embodiment of the invention
comprises acommand transmitting unit 1, aleg controller
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2 and electromagnetic valves 3 for controlling the actions
of legs 4, wherein the command transmitting unit 1 is
used for transmitting a leg control command; the leg con-
troller 2 simultaneously transmits an action instruction to
the electromagnetic valves 3 corresponding to a plurality
of legs 4 according to the received leg control command
from the command transmitting unit 1; and the electro-
magnetic valves 3 are reversed according to the action
instruction to control synchronous actions of the plurality
of legs 4.

[0031] In this technical solution, the plurality of legs 4
are simultaneously controlled, so that on the one hand,
the working efficiency can be improved, and on the other
hand, the plurality of legs 4 can be simultaneously in con-
tact with the ground to support an engineering machine,
the stressis more even, andinclination and even overturn
of the engineering machine after a single leg 4 lands are
avoided.

[0032] It should be noted that, in each above-men-
tioned embodiment, the leg control command comprises
an unfolding and folding control command and/or an as-
cending and descending control command; and in cor-
respondence to the leg control command, the action in-
struction comprises an unfolding and folding instruction
and/or an ascending and descending instruction.
[0033] Forexample, in the above-mentioned technical
solution, the electromagnetic valves 3 comprise unfold-
ing and folding electromagnetic valves arranged on un-
folding and folding loops of the legs 4 and/or ascending
and descending electromagnetic valves arranged on as-
cending and descending loops of the legs; the leg control
command comprises an unfolding and folding control
command and/or an ascending and descending control
command, and the leg controller 2 transmits the corre-
sponding unfolding and folding instruction to the unfold-
ing and folding electromagnetic valves when receiving
the unfolding and folding control command and transmits
the corresponding ascending and descending instruction
to the ascending and descending electromagnetic valves
when receiving the ascending and descending control
command.

[0034] In this technical solution, the operation of each
leg 4 comprises two parts, namely as for one part, the
leg 4 extends from an initial position such as the back of
the engineering machine and is laid down right above a
target position, and as for the other part, the other section
extends downwards from the end of each leg 4 and is in
contact with the ground to realize supporting. In this em-
bodiment, the actions of the two parts may be controlled
respectively or simultaneously, so that the construction
time is reduced.

[0035] The action process of the legs 4 will be illustrat-
ed below in conjunction with Fig. 1 and Fig. 2.

[0036] Fig. 1 is an overlook schematic diagram of a
structure of an engineering machine, and the legs 4 in
the figure comprise a firstleg 41, a second leg 42, a third
leg 43 and a fourth leg 44. In a relevant technology, only
the action of each leg can be controlled individually. Fur-
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ther, each leg 4 corresponds to at least two control han-
dles, e.g. the two control handles comprise an unfolding
and folding handle and an ascending and descending
handle for the leg 4.

[0037] Ifthe control manner in the relevant technology
is adopted, then each leg can not simultaneously com-
plete the indicated action. For example, by taking the four
legs in Fig. 1 as an example herein, the first leg 41, the
second leg 42 and the fourth leg have completed the
unfolding action, whereas the third leg 43 is still in an
initial retracted state; as shown in Fig. 2, each leg 4 com-
prises a horizontal part 4a and a vertical part 4b, wherein
on the one hand, the horizontal part 4a needs to move
in the horizontal direction to complete the unfolding ac-
tion, and on the other hand, the vertical part 4b which is
originally retracted in the horizontal part 4a extends in
the vertical direction till landing is realized.

[0038] In any of the above-mentioned technical solu-
tions, the electromagnetic valves 3 are proportional elec-
tromagnetic valves, wherein the leg control command
includes a leg moving speed for adjusting the displace-
ment of a valve core of each proportional electromagnetic
valve. For example, the leg controller 2 adjusts the dis-
placement of the valve core of each proportional electro-
magnetic valve according to the leg moving speed to con-
trol the moving speed of each leg 4.

[0039] In this technical solution, the proportional elec-
tromagnetic valves are adopted, so that the positions of
the valve cores can be controlled, and then the moving
speeds of the legs 4 can be controlled to adapt to different
working conditions.

[0040] In any of the above-mentioned technical solu-
tions, the command transmitting unit 1 may comprise a
command receiving device and a command transmitting
device, wherein the command receiving device receives
an action indication input from the outside and generates
the leg control command according to the action indica-
tion, and the command transmitting device transmits the
generated leg control command to a control target, e.g.
the leg controller. In this embodiment, the action indica-
tion may be generated under the trigger of a preset op-
eration action.

[0041] Preferably, in the above-mentioned embodi-
ment, the command transmitting unit 1 may be a remote
control device, and the remote control device is connect-
ed with the leg controller 2 in a wired or wireless manner.
For example, the command transmitting unit comprises
a remote control device and a remote control receiver,
wherein the remote control device may be connected with
the remote control receiver in a wired or wireless manner,
and the remote control receiver may be connected with
the leg controller in a wired or wireless manner.

[0042] Itshould be noted that, in this technical solution,
the wired connection manner adopted is favorable for
improving the stability of signal transmission; and the
wireless connection manner adopted is favorable for fur-
ther getting away from the engineering machine and
avoiding the limitation of lengths of cables and the like,
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so that operators are prevented from being hitin the mov-
ing process of the legs 4, and the operational safety is
improved.

[0043] Further, the remote control device 10 shown in
Fig. 3 is provided with a command receiving device, and
the command receiving device is configured to generate
the leg control command according to the received action
indication. For example, the command receiving device
senses the action indication, and generates the leg con-
trol command according to the action indication. In this
embodiment, the action indication may be a preset op-
eration action.

[0044] Forexample, in this technical solution, the com-
mand receiving device herein may be one or more of
multiple forms such as a physical key, an operating rod,
a voice receiving and identification device, an image ac-
quisition and identification device, a touch screen and a
keyboard, for facilitating command input of a user.
[0045] Inthe above-mentioned embodiment, the com-
mand receiving device comprises action indication input
devices, and each action indication input device corre-
sponds to at least two legs and is configured to generate
the corresponding leg control command according to the
input action indication, wherein the leg control command
includes leg information for determining the electromag-
netic valves corresponding to the controlled legs.
[0046] For example, buttons arranged on the com-
mand receiving device may be used as the action indi-
cation input devices herein. In any of the above-men-
tioned technical solutions, the command receiving device
comprises a plurality of buttons 102, and each button 102
corresponds to a plurality of legs; when the operation
action specific to a specified button 102 is sensed, a cor-
responding leg control command is generated; and the
leg control command includes leg information, the leg
controller 2 determines the corresponding electromag-
netic valves 3 according to the leg information, to control
the plurality of legs 4 corresponding to the specified but-
ton 102.

[0047] In this technical solution, a plurality of buttons
102 are arranged on the remote control device 10, a cor-
responding function is preset for each button 102, e.g. a
certain button 102 corresponds to unfolding of the third
leg 43 and the fourth leg 44 of the engineering machine
shown in Fig. 1, and after the user presses down the
button 102, the two legs are unfolded. By identifying the
transmitted leg control command, different functional but-
tons are distinguished, and accurate control of the cor-
responding legs 4 is ensured.

[0048] Preferably, in the above-mentioned embodi-
ments, the command receiving device comprises two ac-
tion indication input devices, and the action indication
input devices correspond to the legs on the same side.
[0049] For example, by taking buttons serving as the
action indication input devices as an example herein, in
any of the above-mentioned technical solutions, the com-
mand receiving device comprises two buttons, and each
button corresponds to a plurality of legs 4 on the same
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side.

[0050] In this technical solution, according to different
positions of the installed legs 4, the legs 4 are divided
into two groups, to adapt to different working conditions.
[0051] In any of the above-mentioned technical solu-
tions, when a plurality of buttons 102 simultaneously
sense an operation action, a leg control command for all
the legs 4 is generated.

[0052] In this technical solution, each button 102 may
respectively control a plurality of legs 4, e.g. the legs 4
on a certain side, and when a plurality of buttons 102
simultaneously performs operation, all the legs 4 may be
controlled, so that synchronous operation is realized.
[0053] According to another aspect of the invention,
an engineering machine is further provided, comprising
the leg control system in any of the above-mentioned
technical solutions.

[0054] Inthe above-mentioned embodiment, the engi-
neering machine comprises aboom device and a plurality
of legs, wherein the command transmitting unit is con-
nected with the boom device and provided with a switch-
ing device for performing switching control between the
boom device and the leg controller.

[0055] For example, the engineering machine com-
prises aboom device and a plurality of legs, e.g. two legs,
three legs, four legs and the like; the command transmit-
ting unit is a boom remote controller, and the boom re-
mote controller is provided with the above-mentioned
functional buttons 102 and may be further provided with
a switching device 104 shown in Fig. 3; when the switch-
ing device 104 is at a first state position, the boom remote
controller transmits a boom control command to the
boom device according to the sensed operation action;
and when the switching device 104 is at a second state
position, the boom remote controller transmits a leg con-
trol command to a plurality of corresponding legs 4 ac-
cording to the sensed operation action.

[0056] In this technical solution, a boom or the legs 4
can be controlled on the same remote control device 10,
so that a plurality of functions can be integrated, multiple
functions can be multiplexed on the basis of no change
of the existing device, and the design and development
cost is saved.

[0057] AsshowninFig.4,whenthelegs are controlled,
the signal transmission process is as follows.

[0058] A user controls the legs 4 on the engineering
machine through the remote control device 10, wherein
the remote control device 10is wirelessly connected with
the engineering machine. The remote control device 10
transmits a remote control signal to the remote control
receiver 20 arranged on the engineering machine, and
further, the remote control signal herein may be an infra-
red signal, a Bluetooth signal, a wireless local area net-
work signal and the like.

[0059] The remote control receiver 20 forwards the re-
ceived remote control signal to the leg controller 2, the
remote control signal includes a leg control command,
and the leg controller 2 analyzes the leg control command
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and judges the objects to be controlled and the operation
manner, e.g. the two legs 4 on the left side need to be
simultaneously unfolded.

[0060] The action of each leg is controlled through an
electromagnetic valve 3, the leg controller 2 is connected
to all the electromagnetic valves 3, and when the remote
control signal is received, the corresponding action in-
struction is generated and transmitted to the electromag-
netic valves 3 corresponding to the legs 4 needing to be
controlled.

[0061] Further, the electromagnetic valves 3 herein
may be proportional electromagnetic valves, the remote
control signal transmitted by the remote control device
10 may include a speed signal, then the action instruction
transmitted by the leg controller 2 may also include the
corresponding speed instruction, the opening degrees of
the valves are controlled by adjusting the displacements
of the valve cores of the proportional electromagnetic
valves, and the action speeds of the legs 4 are finally
controlled.

[0062] In conclusion, in the technical solutions of the
invention, since a wireless remote control manner is
adopted, the legs would not hit operators during acting,
and the operational safety is improved; meanwhile,
through synchronous control of the plurality of legs, the
working efficiency can be improved, and the engineering
machine is prevented from unbalancing and even over-
turning accidents caused by supporting of single legs.
[0063] Theforegoingdescriptions are merely preferred
embodiments of the invention, rather than limiting the
invention, and for those skilled in the art, various altera-
tions and changes may be made to the invention. Any
modification, equivalent substitution, improvement and
the like made within the spirit and principle of the inven-
tion should be encompassed in the protection scope of
the invention.

INDUSTRIAL APPLICABILITY

[0064] Thelegcontrol system and the engineering ma-
chine provided with the leg control system provided by
the invention can synchronously control a plurality of
legs, so as to improve the working efficiency and prevent
the engineering machine from unbalancing and even
overturning caused by supporting of single legs. Moreo-
ver, since a wireless remote control manner is adopted,
the legs would not hit operators during acting, and the
operational safety is improved. Therefore, the invention
has industrial applicability.

Claims

1. Aleg control system, comprising a command trans-
mitting unit, a leg controller and electromagnetic
valves for controlling the actions of legs, wherein
the command transmitting unit is connected with the
leg controller and configured to transmit a leg control
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command to the leg controller;

the leg controller is connected with the electromag-
netic valves and configured to transmit an action in-
struction according to the received leg control com-
mand; and

the electromagnetic valves are connected with the
controlled legs and reversed according to the action
instruction to synchronously control the actions of
the legs.

The leg control system according to claim 1, wherein
the electromagnetic valves comprise unfolding and
folding electromagnetic valves arranged on unfold-
ing and folding loops of the legs and/or ascending
and descending electromagnetic valves arranged on
ascending and descending loops of the legs;
wherein the leg control command comprises an un-
folding and folding control command and/or an as-
cending and descending control command, and cor-
respondingly, the action instruction comprises anun-
folding and folding instruction and/or an ascending
and descending instruction.

The leg control system according to claim 2, wherein
the electromagnetic valves are proportional electro-
magnetic valves;

wherein the leg control command includes aleg mov-
ing speed for adjusting the displacement of the valve
core of each proportional electromagnetic valve.

The leg control system according to any of claims 1
to 3, wherein the command transmitting unit com-
prises a remote control device and a remote control
receiver, the remote control device is connected with
the remote control receiver in a wired or wireless
manner, and the remote control receiver is connect-
ed with the leg controller in a wired or wireless man-
ner.

The leg control system according to claim 4, wherein
the remote control device is provided with a com-
mand receiving device, and the command receiving
device is configured to generate the leg control com-
mand according to the received action indication.

The leg control system according to claim 5, wherein
the command receiving device comprises action in-
dication input devices, and each action indication in-
put device corresponds to at least two legs and is
configured to generate the corresponding leg control
command according to the input action indication;
wherein the leg control command includes leg infor-
mation for determining the electromagnetic valves
corresponding to the controlled legs.

The leg control system according to claim 6, wherein
the command receiving device comprises two action
indication input devices, and the action indication in-
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put devices correspond to the legs on the same side.

An engineering machine, comprising the leg control
system according to any of claims 1 to 7.

The engineering machine according to claim 8, com-
prising a boom device and a plurality of legs;
wherein the command transmitting unitis connected
with the boom device and provided with a switching
device for performing switching control between the
boom device and the legs.

The engineering machine according to claim 9,
wherein the command transmitting unit is a boom
remote controller, and the boom remote controller is
provided with the switching device; when the switch-
ing device is at afirst state position, the boom remote
controller transmits a boom control command to the
boom device according to the sensed operation ac-
tion; and when the switching device is at a second
state position, the boom remote controller transmits
the leg control command to a plurality of correspond-
ing legs according to the sensed operation action.
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