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Description

Technical Field

[0001] The present disclosure relates to the field of rail
transit, and in particular to a control system based on
multiple feedback signals of a switch device.

Background

[0002] The position of the movable contact of the
switch device is an important basis for controlling by the
control system. With the development of the rail transit
technologies and the increasing complexity of the power
system on vehicles, it is required that the movable contact
of the switch device has multiple feedback signals at a
set position to meet various purposes. Multiple feedback
signals may be indirectly generated by controlling other
contacts using one auxiliary contact at the set position,
or directly generated using multiple auxiliary contacts.
[0003] In applications where multiple feedback signals
are directly generated by multiple auxiliary contacts,
when the purpose of the multiple feedback signals in-
cludes controlling a movement state of the movable con-
tact of the switch device, a feedback signal for controlling
the movement state of the movable contact changes ear-
lier than feedback signals for other purposes; the control
system directly updates a control command of the move-
ment state of the movable contact according to the feed-
back signal; when the new control command is STOP,
the movable contact is stopped, and the linkage structure
is also stopped; it is possible that the state of the auxiliary
contacts for other subsequent purposes cannot be
changed, the corresponding feedback signals cannot be
changed, the multiple feedback signals are incomplete,
the control system mistakenly alarms that the switch de-
vice is failed, and the stability of the system is affected.
[0004] DE102015224658 A1 describes an electrome-
chanical circuit breaker for separating high currents.
[0005] EP3444833 A1 describes an auxiliary/control
switches kit box for a medium voltage switching device.

Summary

[0006] In view of this, the present disclosure provides
a control system based on multiple feedback signals of
a switch device, which can at least partially solve the
problems existing in the prior art.
[0007] In order to achieve the above object, the present
disclosure adopts the following technical solutions:
A control system based on multiple feedback signals of
a switch device, comprising:

a micro switch;
a signal processing device coupled to an external
system and the micro switch; and
a motor control device coupled to the signal process-
ing device,

wherein the micro switch is configured for sensing a
position of a movable contact of the switch device to
generate the multiple feedback signals,
wherein the signal processing device is configured
for receiving a control signal of the external system
and the multiple feedback signals, and generating a
motor control instruction of the switch device accord-
ing to a feedback signal finally received among the
multiple feedback signals and the control signal, and
wherein the motor control device is configured for
controlling a motor of the switch device according to
the motor control instruction, and the motor controls
closing and opening of a main contact of the switch
device.

[0008] The signal processing device may also be inte-
grated with the motor control device, and the micro switch
directly serves as a part of a motor control loop.
[0009] Further, the micro switch comprises a retracta-
ble trigger lever and at least two auxiliary switches;
in an extended state, the retractable trigger lever is lo-
cated in a movement path of a linkage structure of the
movable contact of the switch device, and triggers a con-
trol end of each of the auxiliary switches in sequence in
a compression process.
[0010] Further, the auxiliary switch has a first end cou-
pled to a power supply end of the signal processing de-
vice, and a second end coupled to a feedback signal
input end of the signal processing device, and the second
end is further coupled to a power supply common end of
the signal processing device through a load loop.
[0011] Further, the control system based on the multi-
ple feedback signals of the switch device further com-
prises: a relay;

wherein one of the auxiliary switches has a first end
coupled to a power supply end of the signal process-
ing device, and a second end coupled to a feedback
signal input end of the signal processing device, and
the second end is further coupled to a power supply
common end of the signal processing device through
a load loop;
the other of the auxiliary switches has a first end
coupled to a power supply end of the signal process-
ing device, and a second end coupled to a power
supply common end of the signal processing device
through a control coil of the relay; a contact of the
relay has one end coupled to the power supply end
of the signal processing device, and the other end
coupled to a feedback signal input end of the signal
processing device; and the other end of the contact
of the relay is further coupled to the power supply
common end of the signal processing device through
a load loop.

[0012] Further, the micro switch comprises: at least two
retractable trigger levers and at least two auxiliary switch-
es corresponding to the retractable trigger levers one to
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one;
in an extended state, the at least two retractable trigger
levers are disposed side by side in a movement path of
a linkage structure of the movable contact of the switch
device; the retractable trigger levers are sequentially
compressed in a moving process of the linkage structure
of the movable contact of the switch device, and trigger
the control ends of the corresponding auxiliary switches
in a compression process.
[0013] Further, the auxiliary switch has a first end cou-
pled to a power supply end of the signal processing de-
vice, and a second end coupled to a feedback signal
input end of the signal processing device, and the second
end is further coupled to a power supply common end of
the signal processing device through a load loop.
[0014] Further, the retractable trigger lever comprises
a trigger head, a retractable structure coupled to the trig-
ger head, and a trigger lever;
the trigger head is disposed in a movement path of a
linkage structure of the movable contact of the switch
device.
[0015] Further, there are at least two micro switches;
at least one of the micro switches is disposed at a position
of a linkage structure of the movable contact in an open
state of the switch device to sense the open state of the
switch device, and at least one of the micro switches is
disposed at a position of the linkage structure of the mov-
able contact in a closed state of the switch device to sense
the closed state of the switch device.
[0016] The present disclosure provides a control sys-
tem based on multiple feedback signals of a switch de-
vice, comprising: a micro switch, a signal processing de-
vice coupled to an external system and the micro switch,
and a motor control device coupled to the signal process-
ing device; the micro switch is configured to sense a po-
sition of a movable contact of the switch device to gen-
erate the multiple feedback signals; the signal processing
device is configured to receive a control signal of the
external system and the multiple feedback signals, and
generate a motor control instruction of the switch device
according to a feedback signal finally received among
the multiple feedback signals and the control signal; and
the motor control device is configured to control a motor
of the switch device according to the motor control in-
struction, and the motor controls closing and opening of
a main contact of the switch device. In which, the motor
control instruction of the switch device is generated ac-
cording to the feedback signal finally received among the
multiple feedback signals and the control signal, so as
to improve the complete effectiveness of all of the feed-
back signals of the switch device and increase the sta-
bility of the system.
[0017] In order that the above and other objects, fea-
tures and advantages of the present disclosure can be
clearer and more easily understood, the detailed descrip-
tion of the preferred embodiments will be given later with
reference to the drawings.

Brief Description of the Drawings

[0018] In order to more clearly explain the technical
solutions in the embodiments of the present disclosure
or in the prior art, the drawings to be used in the descrip-
tion of the embodiments or the prior art will be briefly
introduced as follows. Obviously, the following drawings
illustrate some embodiments of the present disclosure.
Those of ordinary skill in the art can obtain other drawings
from these drawings without paying any creative labor.
In the drawings:

Fig. 1 is a structural block diagram of a control system
based on multiple feedback signals of a switch de-
vice according to an embodiment of the present dis-
closure;
Fig. 2 illustrates a first specific structure of a control
system based on multiple feedback signals of a
switch device according to an embodiment of the
present disclosure;
Fig. 3 illustrates a second specific structure of a con-
trol system based on multiple feedback signals of a
switch device according to an embodiment of the
present disclosure;
Fig. 4 illustrates a third specific structure of a control
system based on multiple feedback signals of a
switch device according to an embodiment of the
present disclosure;
Fig. 5 illustrates a fourth specific structure of a control
system based on multiple feedback signals of a
switch device according to an embodiment of the
present disclosure;
Fig. 6 illustrates a schematic diagram of a compres-
sion of a retractable trigger lever of a micro switch
according to an embodiment of the present disclo-
sure.

Detailed Description of the Preferred Embodiments

[0019] It should be noted that, if there is no conflict, the
embodiments of the present disclosure and the features
therein can be combined with each other. Hereinafter,
the present disclosure will be described in detail with ref-
erence to the drawings and in conjunction with the em-
bodiments.
[0020] Currently, in applications where multiple feed-
back signals are directly generated by multiple auxiliary
contacts, when the purposes of multiple feedback signals
include controlling the movement state of the movable
contact of the switch device, a feedback signal for con-
trolling the movement state of the movable contact
changes earlier than feedback signals for other purpos-
es; the control system directly updates a control com-
mand of the movement state of the movable contact ac-
cording to the feedback signal; when the new control
command is STOP, the movable contact is stopped, and
the linkage structure is also stopped; it is possible that
the state of the auxiliary contacts for other subsequent
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purposes cannot be changed, the corresponding feed-
back signals cannot be changed, the multiple feedback
signals are incomplete, the control system mistakenly
reports that the switch device is failed, and the stability
of the system is affected
[0021] In order to at least partially solve the above-
mentioned technical problems in the prior art, the em-
bodiments of the present disclosure provide a control
system based on multiple feedback signals of a switch
device, which generates a control instruction of the switch
device according to a feedback signal finally received
among the multiple feedback signals and a control signal,
so as to improve the complete effectiveness of all of the
feedback signals of the switch device and increase the
stability of the system.
[0022] Fig. 1 is a structural block diagram of a control
system based on multiple feedback signals of a switch
device according to an embodiment of the present dis-
closure. As illustrated in Fig. 1, the control system based
on the multiple feedback signals of the switch device in-
cludes a micro switch 2, a signal processing device 3
coupled to an external system 4 and the micro switch 2,
and a motor control device 5 coupled to the signal
processing device 3.
[0023] It should be noted that the external system 4
and the micro switch 2 may be in a wired connection with
the signal processing device 3, and specifically by means
of wires, cables, optical fibers, etc.
[0024] The micro switch 2 is configured to sense a po-
sition of the moveable contact of the switch device 1 to
generate multiple feedback signals. Similarly, the motor
control device 5 and the signal processing device 3 may
be coupled to each other wirelessly or wiredly, and the
motor control device 5 and the switch device 1 may also
be coupled to each other wirelessly or wiredly.
[0025] In which, the micro switch 2 is a mechanical
switch.
[0026] The signal processing device 3 receives a con-
trol signal of the external system 4 and the multiple feed-
back signals, and generates a motor control instruction
of the switch device 1 according to a feedback signal
finally received among the multiple feedback signals and
the control signal.
[0027] The motor control device 5 controls a motor of
the switch device 1 according to the motor control instruc-
tion, and the motor controls closing and opening of a
main contact of the switch device.
[0028] The signal processing device may also be inte-
grated with the motor control device, and the micro switch
directly serves as a part of a motor control loop.
[0029] It should be noted that after a large number of
analyses and investigations on the fact that the control
system mistakenly alarms that the switch device is failed,
the applicant finds that among the multiple feedback sig-
nals of the switch device, the changes of the states of
different auxiliary contacts have a sequence, which is
inevitable, predictable and fixed. The changes of the mul-
tiple feedback signals have a fixed sequence. However,

the purpose of the multiple feedback signals in the exist-
ing design is not strictly designed according to the se-
quence of the changes of the states of the auxiliary con-
tact, resulting in the false alarm of the fault of the switch
device.
[0030] According to the above technical solution of the
present disclosure, when the movable contact of the
switch device moves, the linkage structure is driven to
move together, and the state of the micro switch is normal
when a set position is not reached; when the movable
contact moves to the set position, the linkage structure
is triggered to change the micro switch into a triggered
state, which is opposite to the normal state, so that the
micro switch feeds back whether the movable contact of
the switch device is at the set position; the micro switch
is coupled to the signal processing device, thereby caus-
ing a change of the feedback signal, so as to carry out
corresponding processing according to the feedback sig-
nal, such as controlling the movement state of the mov-
able contact of the switch device, etc. Since multiple feed-
back signals are generated when the movable contact
of the switch device moves to the set position, a control
instruction of the switch device is generated according
to a feedback signal finally received among the multiple
feedback signals and a control signal, so as to improve
the complete effectiveness of all of the feedback signals
of the switch device and increase the stability of the sys-
tem.
[0031] Fig. 2 illustrates a first specific structure of a
control system based on multiple feedback signals of a
switch device according to an embodiment of the present
disclosure. As illustrated in Fig. 2, the switch device SW
includes a motor M, a screw S, a nut N, a movable contact
DC, stationary contacts SC1 and SC2, and a linkage
structure L. The nut N, the movable contact DC, and the
linkage structure L are fixed together and have the same
movement state. The motor M rotates and drives the
screw S to rotate, and the nut N drives the movable con-
tact DC to move linearly. The movable contact DC has
three movement states, i.e., stopping, moving close to
the static contacts SC1 and SC2, and moving away from
the static contacts SC1 and SC2, while the static contacts
SC1 and SC2 are fixed. When the motor M stops, the
movable contact DC stops; when the motor M rotates
forward, the movable contact DC moves close to the sta-
tionary contacts SC1 and SC2; and when the motor M
rotates backward, the movable contact DC moves away
from the stationary contacts SC1 and SC2. Serving as
main circuit endpoints T1 and T2 of the switch device,
the static contacts SC1 and SC2 are not coupled them-
selves. When the movable contact DC is in contact with
the static contacts SC1 and SC2, the switch device SW
is closed. When the movable contact DC is separated
from the static contacts SC1 and SC2, the switch device
SW is opened. When the movable contact DC is either
in contact with or separated from the stationary contacts
SC1 and SC2, there is an elastic space.
[0032] The movable contact DC has two set positions,
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wherein a first set position P1 is a corresponding position
when the movable contact realizes the opening of the
switch device, and a second set position P2 is a corre-
sponding position when the movable contact realizes the
closing of the switch device. There are at least two micro
switches, wherein at least one micro switch X1 is dis-
posed at a position of the linkage structure of the movable
contact in an open state of the switch device, i.e., position
P1, for sensing the open state of the switch device, and
at least one micro switch X2 is disposed at a position of
the linkage structure of the movable contact in a closed
state of the switch device, i.e., position P2, for sensing
the closed state of the switch device. At least two feed-
back signals are designed for each set position, and the
movable contact DC can only move between the two set
positions P1 and P2.
[0033] A control system CTRU includes micro switches
X1 and Y1, a signal processing device SPU and a motor
control device MDR. The micro switch X1 is disposed at
the first set position P1 and the micro switch Y1 is dis-
posed at the second set position P2.
[0034] The micro switch X1 includes a retractable trig-
ger lever TRG11 and two auxiliary switches A11 and B11.
The retractable trigger lever TRG11 is retractable and is
maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch A11 is in an open state and the auxiliary switch B
11 is in a closed state (when there is no external force
acting on the retractable trigger lever, the state of the
auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRG11 spatially
interferes with the linkage structure L, is located in a
movement path of the linkage structure of the movable
contact of the switch device, and triggers a control end
of each of the auxiliary switches in sequence in a com-
pression process. When the motor M drives the movable
contact DC and the linkage structure L to move to the
first set position P1, the retractable trigger lever TRG11
will be compressed. In a process of changing the retract-
able trigger lever TRG11 from the extended state to a
compressed state, firstly, a switch control end of the aux-
iliary switch A11 changes the auxiliary switch A11 from
an open state to a closed state, and then a switch control
end of the auxiliary switch B 11 is triggered to change
the auxiliary switch B11 from a closed state to an open
state, wherein the sequence is fixed.
[0035] The micro switch Y1 includes a retractable trig-
ger lever TRG12 and two auxiliary switches A12 and B
12. The retractable trigger lever TRG12 is retractable and
is maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch A12 is in an open state and the auxiliary switch
B12 is in a closed state (when there is no external force
acting on the retractable trigger lever, the state of the
auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRG12 spatially

interferes with the linkage structure, is located on a move-
ment path of the linkage structure of the movable contact
of the switch device, and triggers a control end of each
of the auxiliary switches in sequence in a compression
process. When the motor M drives the movable contact
DC and the linkage structure L to move to the second set
position P2, the retractable trigger lever TRG12 will be
compressed. In a process of changing the retractable
trigger lever TRG12 from the extended state to a com-
pressed state, firstly, the auxiliary switch A12 changes
from an open state to a closed state, and then the auxiliary
switch B11 changes from a closed state to an open state,
wherein the sequence is fixed.
[0036] One end of the auxiliary switch A11 is coupled
to a feedback signal input end SA11 of the signal process-
ing device SPU, and further coupled to a power supply
common end COM of the signal processing device SPU
via a resistor RA11; the other end thereof is coupled to
a power supply end VCC of the signal processing device
SPU. The feedback signal SA11 is used to detect whether
the movable contact DC is at the first set position P1.
[0037] One end of the auxiliary switch B 11 is coupled
to a feedback signal input end SB 11 of the signal
processing device SPU, and further coupled to the power
supply common end COM of the signal processing device
SPU via a resistor RB11; the other end thereof is coupled
to the power supply end VCC of the signal processing
device SPU. The feedback signal SB 11 is used to control
the movement state of the movable contact DC in an
opening process.
[0038] One end of the auxiliary switch A12 is coupled
to a feedback signal input end SA12 of the signal process-
ing device SPU, and further coupled to the power supply
common end COM of the signal processing device SPU
via a resistor RA12; the other end thereof is coupled to
the power supply end VCC of the signal processing de-
vice SPU. The feedback signal SA12 is used to detect
whether the movable contact DC is at the second set
position P2.
[0039] One end of the auxiliary switch B12 is coupled
to a feedback signal input end SB12 of the signal process-
ing device SPU, and further coupled to the power supply
common end COM of the signal processing device SPU
via a resistor RB12; the other end thereof is coupled to
the power supply end VCC of the signal processing de-
vice SPU. The feedback signal SB 12 is used to control
the movement state of the movable contact DC in a clos-
ing process.
[0040] It is described a design of two feedback signals
in an opening process of the switch device SW.
[0041] The control system CTRU receives an opening
instruction for the switch device SW from an upper layer
system (i.e. an external system) SPVR, and the signal
processing device SPU detects the feedback signals
SA11 and SB11. If SA11 is at a high level and SB11 is
at a low level, the switch device SW is considered to have
been in an open state, and the movement state of the
movable contact DC is directly controlled to be stop. Oth-
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erwise, the motor control device MDR controls the motor
M to rotate backward. The movement state of the mov-
able contact DC is moving away from the static contacts
SC1 and SC2 until the linkage structure L compresses
the retractable trigger lever TRG11 of the micro switch
X1 at the first set position P1. Firstly, the auxiliary switch
A11 changes from an open state to a closed state, the
feedback signal SA11 changes from a low level to a high
level, and the signal processing device SPU receives that
the movable contact DC of the switch device SW is at
the first set position P1. At this time, the motor M contin-
ues to rotate backward and the movable contact DC con-
tinues to move away from the static contacts SC1 and
SC2. Next, the auxiliary switch B11 changes from a
closed state to an open state, the feedback signal SB 11
changes from a high level to a low level, the signal
processing device SPU updates the movement state of
the movable contact DC to be stop, the motor control
device MDR controls the motor M to stop, and the mov-
able contact DC stops. The two feedback signals are
complete and effective, and the opening operation of the
switch SW is finished.
[0042] It is described a design of two feedback signals
in a closing process of the switch device SW.
[0043] The control system CTRU receives a closing
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
detects the feedback signals SA12 and SB 12. If SA12
is at a high level and SB 12 is at a low level, the switch
device SW is considered to have been in a closed state,
and the movement state of the movable contact DC is
directly controlled to be stop. Otherwise, the motor con-
trol device MDR controls the motor M to rotate forward.
The movement state of the movable contact DC is moving
close to the static contacts SC1 and SC2 until the linkage
structure L compresses the retractable trigger lever
TRG12 of the micro switch Y1 at the second set position
P2. Firstly, the auxiliary switch A12 changes from an open
state to a closed state, the feedback signal SA12 changes
from a low level to a high level, and the signal processing
device SPU receives that the movable contact DC of the
switch device SW is at the second set position P2. At this
time, the motor M continues to rotate forward and the
movable contact DC continues to move close to the static
contacts SC1 and SC2. Next, the auxiliary switch B12
changes from a closed state to an open state, the feed-
back signal SB12 changes from a high level to a low level,
the signal processing device SPU updates the movement
state of the movable contact DC to be stop, the motor
control device MDR controls the motor M to stop, and
the movable contact DC stops. The two feedback signals
are complete and effective, and the closing operation of
the switch SW is finished.
[0044] Fig. 3 illustrates a second specific structure of
a control system based on multiple feedback signals of
a switch device according to an embodiment of the
present disclosure. As illustrated in Fig. 3, the structure
of the switch device SW is the same as that of the switch

device SW illustrated in Fig. 2, and will not be repeated
here.
[0045] The control system CTRU includes two micro
switches, a signal processing device SPU and a motor
control device MDR, wherein one of the micro switches
is disposed at a set position P1 and composed of micro
sub-switches X21 and X22; the other of the micro switch-
es is disposed at a set position P2 and composed of micro
sub-switches Y21 and Y22.
[0046] The micro sub-switch X21 includes a retracta-
ble trigger lever TRGX21 and an auxiliary switch A21.
The retractable trigger lever TRGX21 is retractable and
is maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch A21 is in an open state (when there is no external
force acting on the retractable trigger lever, the state of
the auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRGX21 spa-
tially interferes with the linkage structure L. When the
motor M drives the movable contact DC and the linkage
structure L to move to the first set position P1, the re-
tractable trigger lever TRGX21 will be compressed. The
retractable trigger lever TRGX21 changes from the ex-
tended state to a compressed state, and the auxiliary
switch A21 changes from the open state to a closed state.
[0047] The micro sub-switch X22 includes a retracta-
ble trigger lever TRGX22 and an auxiliary switch A22.
The retractable trigger lever TRGX22 is retractable and
is maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch A22 is in a closed state (when there is no external
force acting on the retractable trigger lever, the state of
the auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRGX22 spa-
tially interferes with the linkage structure L. When the
motor M drives the movable contact DC and the linkage
structure L to move to the first set position P1, the re-
tractable trigger lever TRGX22 will be compressed. The
retractable trigger lever TRGX22 changes from the ex-
tended state to a compressed state, and the auxiliary
switch A22 changes from the closed state to an open
state.
[0048] In the process where the movable contact DC
moves away from the stationary contacts SC1 and SC2
(the switch device is opened) to the first set position P1,
X21 is triggered firstly, and then X22 is triggered.
[0049] The micro sub-switch Y21 includes a retracta-
ble trigger lever TRGY21 and an auxiliary switch B21.
The retractable trigger lever TRGY21 is retractable and
is maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch B21 is in an open state (when there is no external
force acting on the retractable trigger lever, the state of
the auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRGY21 spa-
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tially interferes with the linkage structure L. When the
motor M drives the movable contact DC and the linkage
structure L to move to the second set position P2, the
retractable trigger lever TRGY21 will be compressed.
The retractable trigger lever TRGY21 changes from the
extended state to a compressed state, and the auxiliary
switch B21 changes from the open state to a closed state.
[0050] The micro sub-switch Y22 includes a retracta-
ble trigger lever TRGY22 and an auxiliary switch B22.
The retractable trigger lever TRGY22 is retractable and
is maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch B22 is in a closed state (when there is no external
force acting on the retractable trigger lever, the state of
the auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRGY22 spa-
tially interferes with the linkage structure L. When the
motor M drives the movable contact DC and the linkage
structure L to move to the second set position P2, the
retractable trigger lever TRGY22 will be compressed.
The retractable trigger lever TRGY22 changes from the
extended state to a compressed state, and the auxiliary
switch B22 changes from the closed state to an open
state.
[0051] In the process where the movable contact DC
moves close to the stationary contacts SC1 and SC2 (the
switch device is closed) to the second set position P2,
Y21 is triggered firstly, and then Y22 is triggered.
[0052] It should be noted that retractable trigger levers
of respective micro sub-switches comprised in a micro
switch are arranged side by side in a movement path of
the linkage structure of the movable contact of the switch
device in an extended state, wherein the respective re-
tractable trigger levers are sequentially compressed in
the moving process of the linkage structure of the mov-
able contact of the switch device, and trigger the control
ends of corresponding auxiliary switches in the com-
pressing process.
[0053] One end of the auxiliary switch A21 is coupled
to a feedback signal input end SA21 of the signal process-
ing device SPU, and further coupled to a power supply
common end COM of the signal processing device SPU
via a resistor RA21; the other end thereof is coupled to
a power supply end VCC of the signal processing device
SPU. The feedback signal SA21 is used to detect whether
the movable contact DC is at the first set position P1.
[0054] One end of the auxiliary switch A22 is coupled
to a feedback signal input end SA22 of the signal process-
ing device SPU, and further coupled to the power supply
common end COM of the signal processing device SPU
via a resistor RA22; the other end thereof is coupled to
the power supply end VCC of the signal processing de-
vice SPU. The feedback signal SA22 is used to control
the movement state of the movable contact DC in an
opening process.
[0055] One end of the auxiliary switch B21 is coupled
to a feedback signal input end SB21 of the signal process-

ing device SPU, and further coupled to the power supply
common end COM of the signal processing device SPU
via a resistor RB21; the other end thereof is coupled to
the power supply end VCC of the signal processing de-
vice SPU. The feedback signal SB21 is used to detect
whether the movable contact DC is at the second set
position P2.
[0056] One end of the auxiliary switch B22 is coupled
to a feedback signal input end SB22 of the signal process-
ing device SPU, and further coupled to the power supply
common end COM of the signal processing device SPU
via a resistor RB22; the other end thereof is coupled to
the power supply end VCC of the signal processing de-
vice SPU. The feedback signal SB22 is used to control
the movement state of the movable contact DC in a clos-
ing process.
[0057] It is described a design of two feedback signals
in an opening process of the switch device SW.
[0058] The control system CTRU receives an opening
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
detects the feedback signals SA21 and SA22. If SA21 is
at a high level and SA22 is at a low level, the switch
device SW is considered to have been in an open state,
and the movement state of the movable contact DC is
directly controlled to be stop. Otherwise, the motor con-
trol device MDR controls the motor M to rotate backward.
The movement state of the movable contact DC is moving
away from the static contacts SC1 and SC2 until the link-
age structure L firstly compresses the retractable trigger
lever TRGX21 of the micro sub-switch X21 at the first set
position P1. The auxiliary switch A21 changes from an
open state to a closed state, the feedback signal SA21
changes from a low level to a high level, and the signal
processing device SPU receives that the movable con-
tact DC of the switch device SW is at the first set position
P1. At this time, the motor M continues to rotate backward
and the movable contact DC continues to move away
from the static contacts SC1 and SC2. Next, the linkage
structure L compresses the retractable trigger lever
TRGX22 of the micro sub-switch X22 at the first set po-
sition P1. The auxiliary switch A22 changes from a closed
state to an open state, the feedback signal SA22 changes
from a high level to a low level, the signal processing
device SPU updates the movement state of the movable
contact DC to be stop, the motor control device MDR
controls the motor M to stop, and the movable contact
DC stops. The two feedback signals are complete and
effective, and the opening operation of the switch SW is
finished.
[0059] It is described a design of two feedback signals
in a closing process of the switch device SW.
[0060] The control system CTRU receives a closing
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
detects the feedback signals SB21 and SB22. If SB21 is
at a high level and SB22 is at a low level, the switch
device SW is considered to have been in a closed state,

11 12 



EP 3 809 433 B1

8

5

10

15

20

25

30

35

40

45

50

55

and the movement state of the movable contact DC is
directly controlled to be stop. Otherwise, the motor con-
trol device MDR controls the motor M to rotate forward.
The movement state of the movable contact DC is moving
close to the static contacts SC1 and SC2 until the linkage
structure L firstly compresses the retractable trigger lever
TRGY21 of the micro sub-switchY21 at the second set
position P2. The auxiliary switch B21 changes from an
open state to a closed state, the feedback signal SB21
changes from a low level to a high level, and the signal
processing device SPU receives that the movable con-
tact DC of the switch device SW is at the second set
position P2. At this time, the motor M continues to rotate
forward and the movable contact DC continues to move
close to the static contacts SC1 and SC2. Next, the link-
age structure L compresses the retractable trigger lever
TRGY22 of the micro sub-switch Y22 at the second set
position P2. The auxiliary switch A22 changes from a
closed state to an open state, the feedback signal SB22
changes from a high level to a low level, the signal
processing device SPU updates the movement state of
the movable contact DC to be stop, the motor control
device MDR controls the motor M to stop, and the mov-
able contact DC stops. The two feedback signals are
complete and effective, and the closing operation of the
switch SW is finished.
[0061] Fig. 4 illustrates a third specific structure of a
control system based on multiple feedback signals of a
switch device according to an embodiment of the present
disclosure. As illustrated in Fig. 4, the structure of the
switch device SW is the same as that of the switch device
SW illustrated in Fig. 2, and will not be repeated here.
[0062] The control system CTRU includes micro
switches X3 and Y3, relays Q31 and Q32, a signal
processing device SPU and a motor control device MDR.
The micro switch X3 is disposed at the first set position
P1 and the micro switch Y3 is disposed at the second
set position P2.
[0063] The micro switch X3 includes a retractable trig-
ger lever TRG31 and two auxiliary switches A31 and B31.
The retractable trigger lever TRG31 is retractable and is
maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch A31 is in a closed state and the auxiliary switch
B31 is in a closed state (when there is no external force
acting on the retractable trigger lever, the state of the
auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRG31 spatially
interferes with the linkage structure L, is located in a
movement path of the linkage structure of the movable
contact of the switch device, and triggers a control end
of each of the auxiliary switches in sequence in a com-
pression process. When the motor M drives the movable
contact DC and the linkage structure L to move to the
first set position P1, the retractable trigger lever TRG31
will be compressed. In a process of changing the retract-
able trigger lever TRG31 from the extended state to a

compressed state, firstly, the auxiliary switch A31 chang-
es from an open state to a closed state, and then the
auxiliary switch B31 changes from an open state to a
closed state, wherein the sequence is fixed.
[0064] The micro switch Y3 includes a retractable trig-
ger lever TRG32 and two auxiliary switches A32 and B32.
The retractable trigger lever TRG32 is retractable and is
maintained in an extended state by an elastic structure
when there is no external force. At this time, the auxiliary
switch A32 is in a closed state and the auxiliary switch
B32 is in a closed state (when there is no external force
acting on the retractable trigger lever, the state of the
auxiliary switch can be configured according to actual
needs, and an example is only given here). In the ex-
tended state, the retractable trigger lever TRG32 spatially
interferes with the linkage structure L, is located in a
movement path of the linkage structure of the movable
contact of the switch device, and triggers a control end
of each of the auxiliary switches in sequence in a com-
pression process. When the motor M drives the movable
contact DC and the linkage structure L to move to the
second set position P2, the retractable trigger lever
TRG32 will be compressed. In a process of changing the
retractable trigger lever TRG32 from the extended state
to a compressed state, firstly, the auxiliary switch A32
changes from an open state to a closed state, and then
the auxiliary switch B32 changes from an open state to
a closed state, wherein the sequence is fixed.
[0065] One end of the auxiliary switch A31 is coupled
to a feedback signal input end SA31 of the signal process-
ing device SPU, and further coupled to a power supply
common end COM of the signal processing device SPU
via a resistor RA31; the other end thereof is coupled to
a power supply end VCC of the signal processing device
SPU. The feedback signal SA31 is used to detect whether
the movable contact DC is at the first set position P1.
[0066] One end of the auxiliary switch B31 is coupled
to one end of a control coil CL1 of the relay Q31, and the
other end thereof is coupled to the power supply end
VCC of the signal processing device SPU. The other end
of the control coil CL1 of the relay Q31 is coupled to the
power supply common end COM of the signal processing
device SPU. One end of the contact C31 of the relay Q31
is coupled to a feedback signal input end SC31 of the
signal processing device SPU, and further coupled to the
power supply common end COM of the signal processing
device SPU via a resistor RC31, and the other end thereof
is coupled to the power supply end VCC of the signal
processing device SPU. When the auxiliary switch B31
is opened, the control coil CL1 of the relay Q31 is de-
energized and the contact C31 is closed. When the aux-
iliary switch B31 is closed, the control coil CL1 of the
relay Q31 is energized and the contact C31 is open. The
feedback signal SC31 is used to control the movement
state of the movable contact DC in an opening process.
[0067] One end of the auxiliary switch A32 is coupled
to a feedback signal input end SA32 of the signal process-
ing device SPU, and further coupled to the power supply
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common end COM of the signal processing device SPU
via a resistor RA32; the other end thereof is coupled to
a power supply end VCC of the signal processing device
SPU. The feedback signal SA32 is used to detect whether
the movable contact DC is at the second set position P2.
[0068] One end of the auxiliary switch B32 is coupled
to one end of a control coil CL2 of the relay Q32, and the
other end thereof is coupled to the power supply end
VCC of the signal processing device SPU. The other end
of the control coil CL2 of the relay Q32 is coupled to the
power supply common end COM of the signal processing
device SPU. One end of the contact C32 of the relay Q32
is coupled to a feedback signal input end SC32 of the
signal processing device SPU, and further coupled to the
power supply common end COM of the signal processing
device SPU via a resistor RC32, and the other end thereof
is coupled to the power supply end VCC of the signal
processing device SPU. When the auxiliary switch B32
is opened, the control coil CL2 of the relay Q32 is de-
energized and the contact C32 is closed. When the aux-
iliary switch B32 is closed, the control coil CL2 of the
relay Q32 is energized and the contact C32 is open. The
feedback signal SC32 is used to control the movement
state of the movable contact DC in a closing process.
[0069] It is described a design of two feedback signals
in an opening process of the switch device SW.
[0070] The control system CTRU receives an opening
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
detects the feedback signals SA31 and SC31. If SA31 is
at a high level and SC31 is at a low level, the switch
device SW is considered to have been in an open state,
and the movement state of the movable contact DC is
directly controlled to be stop. Otherwise, the motor con-
trol device MDR controls the motor M to rotate backward.
The movement state of the movable contact DC is moving
away from the static contacts SC1 and SC2 until the link-
age structure L compresses the retractable trigger lever
TRG31 of the micro switch X3 at the first set position P1.
Firstly, the auxiliary switch A31 changes from an open
state to a closed state, the feedback signal SA31 changes
from a low level to a high level, and the signal processing
device SPU receives that the movable contact DC of the
switch device SW is at the first set position P1. At this
time, the motor M continues to rotate backward and the
movable contact DC continues to move away from the
static contacts SC1 and SC2. Next, the auxiliary switch
B31 changes from an open state to a closed state, the
control coil CL1 of the relay Q31 is energized, the contact
C31 is opened, the feedback signal SC31 changes from
a high level to a low level, the signal processing device
SPU updates the movement state of the movable contact
DC to be stop, the motor control device MDR controls
the motor M to stop, and the movable contact DC stops.
The two feedback signals are complete and effective,
and the opening operation of the switch SW is finished.
[0071] It is described a design of two feedback signals
in a closing process of the switch device SW.

[0072] The control system CTRU receives a closing
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
detects the feedback signals SA32 and SC32. If SA32 is
at a high level and SC32 is at a low level, the switch
device SW is considered to have been in a closed state,
and the movement state of the movable contact DC is
directly controlled to be stop. Otherwise, the motor con-
trol device MDR controls the motor M to rotate forward.
The movement state of the movable contact DC is moving
close to the static contacts SC1 and SC2 until the linkage
structure L compresses the retractable trigger lever
TRG32 of the micro switch Y3 at the second set position
P2. Firstly, the auxiliary switch A32 changes from an open
state to a closed state, the feedback signal SA32 changes
from a low level to a high level, and the signal processing
device SPU receives that the movable contact DC of the
switch device SW is at the second set position P2. At this
time, the motor M continues to rotate forward and the
movable contact DC continues to move close to the static
contacts SC1 and SC2. Next, the auxiliary switch B32
changes from an open state to a closed state, the control
coil CL2 of the relay Q32 is energized, the contact C32
is opened, the feedback signal SC32 changes from a
high level to a low level, the signal processing device
SPU updates the movement state of the movable contact
DC to be stop, the motor control device MDR controls
the motor M to stop, and the movable contact DC stops.
The two feedback signals are complete and effective,
and the closing operation of the switch SW is finished.
[0073] In which, by disposing the relay, the functions
such as signal inversion and signal strength adjustment
can be realized, and the flexibility and stability of the con-
trol system are increased.
[0074] In addition, in the control system provided by
the embodiment of the present disclosure, a plurality of
micro switches can be directly triggered to change their
states in the process where the movable contact of the
switch device moves to a set position, and the control
system directly selects a feedback signal which finally
changes among the multiple feedback signals to control
the movement state of the movable contact of the switch
device. It can also be that a plurality of micro switches
are directly triggered to change their states in the process
where the movable contact of the switch device moves
to a set position, a micro switch which finally changes
controls other contact to indirectly generate other feed-
back signal, and the control system selects the indirectly
generated feedback signal to control the movement state
of the movable contact of the switch device. That is, the
feedback signals with their states changed earlier are
used for other purposes, and the feedback signal with its
state changed finally is directly or indirectly used to con-
trol the movable contact movement state of the switch
device, so as to improve the complete effectiveness of
all of the feedback signals of the switch device and in-
crease the stability of the system.
[0075] Fig. 5 illustrates a fourth specific structure of a

15 16 



EP 3 809 433 B1

10

5

10

15

20

25

30

35

40

45

50

55

control system based on multiple feedback signals of a
switch device according to an embodiment of the present
disclosure. As illustrated in Fig. 5, the structure of the
switch device SW is the same as that of the switch device
SW illustrated in Fig. 3, and will not be repeated here.
[0076] The control system CTRU includes two micro
switches, a signal processing device SPU and a double-
pole double-throw switch DP, wherein one of the micro
switches is disposed at a set position P1 and composed
of micro sub-switches X21 and X22; the other of the micro
switches is disposed at a set position P2 and composed
of micro sub-switches Y21 and Y22. The characteristics
of the micro switches are the same as those of the second
specific structure and will not be repeated here.
[0077] When the switch device SW needs to be
opened, the signal processing device SPU controls mov-
able contacts d21 and d22 of the double-pole double-
throw switch DP to be coupled to a first set of static con-
tacts d11 and d12. When the switch device SW needs
to be closed, the signal processing device SPU selects
the movable contacts d21 and d22 of the double-pole
double-throw switch DP to be coupled to a second set of
static contacts d31 and d32. The movable contacts d21
and d22 of the double-pole double-throw switch DP are
necessarily coupled to the first set of stationary contacts
d11 and d12 or the second set of stationary contacts d31
and d32, and are further coupled to power ports n and p
of the motor M. The first set of static contacts d11 are
coupled to a power supply VCC, the first set of static
contacts d12 are coupled to one end of the auxiliary
switch A22, and the other end of the auxiliary switch A22
is coupled to a power supply common end COM. The
second set of static contacts d32 are coupled to the power
supply VCC, the second set of static contacts d31 are
coupled to one end of the auxiliary switch B22, and the
other end of the auxiliary switch B22 is coupled to the
power supply common end COM.
[0078] The signal processing device SPU is responsi-
ble for controlling the movable contacts d21 and d22 of
the double-pole double-throw switch DP to be coupled
to the first set of static contacts d11 and d12 or the second
set of static contacts d31 and d32, rather than the on-off
of the power supply of the motor M which is controlled
by corresponding auxiliary switch.
[0079] It is described a design of working of the motor
M and the feedback signals in an opening process of the
switch device SW.
[0080] The control system CTRU receives an opening
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
controls the movable contacts d21 and d22 of the double-
pole double-throw switch DP to be coupled to the first set
of stationary contacts d11 and d12. The power supply
forms a loop through the double-pole double-throw
switch DP, the motor M and the auxiliary switch A22, and
the power supply of the motor M is negative at this time.
The signal processing device SPU simultaneously de-
tects the feedback signal SA21. If the auxiliary switch

A22 is in an open state, the loop of the power supply of
the motor M is disconnected by the auxiliary switch A22,
and the motor M stops. Otherwise, the closed auxiliary
switch A22 applies the negative power supply to the mo-
tor M, so that the motor M rotates backward. The move-
ment state of the movable contact DC is moving away
from the static contacts SC1 and SC2 until the linkage
structure L firstly compresses the retractable trigger lever
TRGX21 of the micro sub-switch X21 at the first set po-
sition P1. The auxiliary switch A21 changes from an open
state to a closed state, the feedback signal SA21 changes
from a low level to a high level, and the signal processing
device SPU receives that the movable contact DC of the
switch device SW is at the first set position P1. At this
time, the motor M continues to rotate backward, and the
movable contact DC continues to move away from the
stationary contacts SC1 and SC2. Next, the linkage struc-
ture L compresses the retractable trigger lever TRGX22
of the micro sub-switch X22 at the first set position P1,
the auxiliary switch A22 changes from a closed state to
an open state, the loop of the power supply of the motor
M is opened by the auxiliary switch A22, and the motor
M stops. The control of the motor M is completed, the
feedback signal SA21 is complete and effective, and the
opening operation of the switch device SW is finished.
[0081] It is described a design of working of the motor
M and the feedback signals in a closing process of the
switch device SW.
[0082] The control system CTRU receives a closing
instruction for the switch device SW from an upper layer
system SPVR, and the signal processing device SPU
controls the movable contacts d21 and d22 of the double-
pole double-throw switch DP to be coupled to the second
set of stationary contacts d31 and d32. The power supply
forms a loop through the double-pole double-throw
switch DP, the motor M and the auxiliary switch B22, and
the power supply of the motor M is positive at this time.
The signal processing device SPU simultaneously de-
tects the feedback signal SB21. If the auxiliary switch
B22 is in an open state, the loop of the power supply of
the motor M is disconnected by the auxiliary switch B22,
and the motor M stops. Otherwise, the closed auxiliary
switch B22 applies the positive power supply to the motor
M, so that the motor M rotates forward. The movement
state of the movable contact DC is moving close to the
static contacts SC 1 and SC2 until the linkage structure
L firstly compresses the retractable trigger lever TRGY21
of the micro sub-switch Y21 at the second set position
P2. The auxiliary switch B21 changes from an open state
to a closed state, the feedback signal SB21 changes from
a low level to a high level, and the signal processing de-
vice SPU receives that the movable contact DC of the
switch device SW is at the second set position P2. At this
time, the motor M continues to rotate forward, and the
movable contact DC continues to move close to the sta-
tionary contacts SC1 and SC2. Next, the linkage struc-
ture L compresses the retractable trigger lever TRGY22
of the micro sub-switch Y22 at the second set position
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P2, the auxiliary switch B22 changes from a closed state
to an open state, the loop of the power supply of the motor
M is opened by the auxiliary switch B22, and the motor
M stops. The control of the motor M is completed, the
feedback signal SB21 is complete and effective, and the
closing operation of the switch device SW is finished.
[0083] In an alternative embodiment, referring to Fig.
6, the retractable trigger lever includes a trigger head G1,
a retractable structure G2 coupled to the trigger head,
and a trigger lever G3;
the trigger head G1 is disposed in the movement path of
the linkage structure of the movable contact of the switch
device.
[0084] In addition, the retractable structure can be im-
plemented by a spring.

Claims

1. A control system based on multiple feedback signals
of a switch device (1), comprising:

a micro switch (2);
a signal processing device (3) coupled to an ex-
ternal system (4) and the micro switch (2); and
a motor control device (5) coupled to the signal
processing device (3),
wherein the micro switch (2) is configured for
sensing a position of a movable contact of the
switch device (1) to generate the multiple feed-
back signals,
characterised in that
the signal processing device (3) is configured
for receiving a control signal of the external sys-
tem (4) and the multiple feedback signals, and
generating a motor control instruction of the
switch device (1) according to a feedback signal
finally received among the multiple feedback
signals and the control signal, and
wherein the motor control device (5) is config-
ured for controlling a motor of the switch device
(1) according to the motor control instruction,
and the motor controls closing and opening of a
main contact of the switch device (1).

2. The control system based on the multiple feedback
signals of the switch device according to claim 1,
wherein the micro switch (2) comprises a retractable
trigger lever and at least two auxiliary switches,
wherein the retractable trigger lever is located in a
movement path of a linkage structure of the movable
contact of the switch device (1) in an extended state,
and triggers a control end of each of the auxiliary
switches in sequence in a compression process.

3. The control system based on the multiple feedback
signals of the switch device according to claim 2,
wherein the auxiliary switch has a first end coupled

to a power supply end of the signal processing device
(3), and a second end coupled to a feedback signal
input end of the signal processing device (3), and
the second end is further coupled to a power supply
common end of the signal processing device (3)
through a load loop.

4. The control system based on the multiple feedback
signals of the switch device according to claim 2,
further comprising: a relay,

wherein one of the auxiliary switches has a first
end coupled to a power supply end of the signal
processing device (3), and a second end cou-
pled to a feedback signal input end of the signal
processing device (3), and the second end is
further coupled to a power supply common end
of the signal processing device (3) through a
load loop,
wherein the other of the auxiliary switches has
a first end coupled to a power supply end of the
signal processing device (3), and a second end
coupled to a power supply common end of the
signal processing device (3) through a control
coil of the relay; a contact of the relay has one
end coupled to the power supply end of the sig-
nal processing device (3), and the other end cou-
pled to a feedback signal input end of the signal
processing device (3); and the other end of the
contact of the relay is further coupled to the pow-
er supply common end of the signal processing
device (3) through a load loop.

5. The control system based on the multiple feedback
signals of the switch device according to claim 1,
wherein the micro switch (2) comprises: at least two
retractable trigger levers and at least two auxiliary
switches corresponding to the retractable trigger le-
vers one to one,
wherein the at least two retractable trigger levers are
disposed side by side in a movement path of a link-
age structure of the movable contact of the switch
device (1) in an extended state, the retractable trig-
ger levers each are sequentially compressed in a
moving process of the linkage structure of the mov-
able contact of the switch device (1), and trigger the
control ends of the corresponding auxiliary switches
in a compression process.

6. The control system based on the multiple feedback
signals of the switch device according to claim 5,
wherein the auxiliary switch has a first end coupled
to a power supply end of the signal processing device
(3), and a second end coupled to a feedback signal
input end of the signal processing device (3), and
the second end is further coupled to a power supply
common end of the signal processing device (3)
through a load loop.
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7. The control system based on the multiple feedback
signals of the switch device according to any one of
claims 2 to 6, wherein the retractable trigger lever
comprises a trigger head, a retractable structure cou-
pled to the trigger head, and a trigger lever,
wherein the trigger head is disposed in a movement
path of a linkage structure of the movable contact of
the switch device (1).

8. The control system based on the multiple feedback
signals of the switch device according to any one of
claims 1 to 6, wherein there are at least two micro
switches (2); at least one of the micro switches (2)
is disposed at a position of a linkage structure of the
movable contact in an open state of the switch device
(1) to sense the open state of the switch device (1),
and at least one of the micro switches (2) is disposed
at a position of the linkage structure of the movable
contact in a closed state of the switch device (1) to
sense the closed state of the switch device (1).

Patentansprüche

1. Steuersystem auf der Grundlage von mehreren
Rückkopplungssignalen einer Schaltvorrichtung (1),
umfassend:

einen Mikroschalter (2);
eine Signalverarbeitungsvorrichtung (3), die mit
einem externen System (4) und dem Mikro-
schalter (2) gekoppelt ist; und
eine Motorsteuervorrichtung (5), die mit der Si-
gnalverarbeitungsvorrichtung (3) gekoppelt ist,
wobei der Mikroschalter (2) zum Erfassen einer
Position eines beweglichen Kontakts der Schalt-
vorrichtung (1) konfiguriert ist, um die mehreren
Rückkopplungssignale zu erzeugen,
dadurch gekennzeichnet, dass die Signalver-
arbeitungsvorrichtung (3) zum Empfangen ei-
nes Steuersignals des externen Systems (4)
und der mehreren Rückkopplungssignale und
zum Erzeugen einer Motorsteueranweisung der
Schaltvorrichtung (1) gemäß einem schließlich
empfangenen Rückkopplungssignal unter den
mehreren Rückkopplungssignalen und dem
Steuersignal konfiguriert ist, und
wobei die Motorsteuervorrichtung (5) zum Steu-
ern eines Motors der Schaltvorrichtung (1) ge-
mäß der Motorsteueranweisung konfiguriert ist
und der Motor das Schließen und Öffnen eines
Hauptkontakts der Schaltvorrichtung (1) steu-
ert.

2. Steuersystem auf der Grundlage der mehreren
Rückkopplungssignale der Schaltvorrichtung nach
Anspruch 1, wobei der Mikroschalter (2) einen ein-
ziehbaren Auslösehebel und mindestens zwei Hilfs-

schalter umfasst,
wobei der einziehbare Auslösehebel sich in einem
Bewegungspfad einer Verbindungsstruktur des be-
weglichen Kontakts der Schaltvorrichtung (1) in ei-
nem ausgefahrenen Zustand befindet und in einem
Kompressionsvorgang nacheinander ein Steueren-
de jedes der Hilfsschalter auslöst.

3. Steuersystem auf der Grundlage der mehreren
Rückkopplungssignale der Schaltvorrichtung nach
Anspruch 2, wobei der Hilfsschalter ein erstes Ende,
das mit einem Stromversorgungsende der Signal-
verarbeitungsvorrichtung (3) gekoppelt ist, und ein
zweites Ende aufweist, das mit einer Rückkopp-
lungssignaleingangsseite der Signalverarbeitungs-
vorrichtung (3) gekoppelt ist, und das zweite Ende
weiter mit einer gemeinsamen Stromversorgungs-
seite der Signalverarbeitungsvorrichtung (3) durch
eine Lastschleife gekoppelt ist.

4. Steuersystem auf der Grundlage der mehreren
Rückkopplungssignale der Schaltvorrichtung nach
Anspruch 2, weiter umfassend: ein Relais,

wobei einer der Hilfsschalter ein erstes Ende,
das mit einem Stromversorgungsende der Sig-
nalverarbeitungsvorrichtung (3) gekoppelt ist,
und ein zweites Ende aufweist, das mit einem
Rückkopplungssignaleingangsende der Signal-
verarbeitungsvorrichtung (3) gekoppelt ist, und
das zweite Ende weiter mit einem gemeinsamen
Stromversorgungsende der Signalverarbei-
tungsvorrichtung (3) durch eine Lastschleife ge-
koppelt ist,
wobei der andere der Hilfsschalter ein erstes En-
de, das mit einem Stromversorgungsende der
Signalverarbeitungsvorrichtung (3) gekoppelt
ist, und ein zweites Ende aufweist, das mit ei-
nem gemeinsamen Stromversorgungsende der
Signalverarbeitungsvorrichtung (3) über eine
Steuerspule des Relais gekoppelt ist; ein Kon-
takt des Relais ein Ende mit dem Stromversor-
gungsende der Signalverarbeitungsvorrichtung
(3) gekoppelt und das andere Ende mit einem
Rückkopplungssignaleingangsende der Signal-
verarbeitungsvorrichtung (3) gekoppelt auf-
weist; und das andere Ende des Kontakts des
Relais weiter mit dem gemeinsamen Stromver-
sorgungsende der Signalverarbeitungsvorrich-
tung (3) über eine Lastschleife gekoppelt ist.

5. Steuersystem auf der Grundlage der mehreren
Rückkopplungssignale der Schaltvorrichtung nach
Anspruch 1, wobei der Mikroschalter (2) Folgendes
umfasst: mindestens zwei einziehbare Auslösehe-
bel und mindestens zwei Hilfsschalter, die den ein-
ziehbaren Auslösehebeln eins zu eins entsprechen,
wobei die mindestens zwei einziehbaren Auslöse-
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hebel in einem Bewegungspfad einer Verbindungs-
struktur des beweglichen Kontakts der Schaltvor-
richtung (1) in einem ausgefahrenen Zustand neben-
einander angeordnet sind, die einziehbaren Auslö-
sehebel in einem Bewegungsvorgang der Verbin-
dungsstruktur des beweglichen Kontakts der Schalt-
vorrichtung (1) jeweils sequentiell komprimiert wer-
den und in einem Kompressionsvorgang die Steue-
renden der entsprechenden Hilfsschalter auslösen.

6. Steuersystem auf der Grundlage der mehreren
Rückkopplungssignale der Schaltvorrichtung nach
Anspruch 5, wobei der Hilfsschalter ein erstes Ende,
das mit einem Stromversorgungsende der Signal-
verarbeitungsvorrichtung (3) gekoppelt ist, und ein
zweites Ende aufweist, das mit einer Rückkopp-
lungssignaleingangsseite der Signalverarbeitungs-
vorrichtung (3) gekoppelt ist, und das zweite Ende
weiter mit einer gemeinsamen Stromversorgungs-
seite der Signalverarbeitungsvorrichtung (3) durch
eine Lastschleife gekoppelt ist.

7. Steuersystem auf der Grundlage der mehreren
Rückkopplungssignale der Schaltvorrichtung nach
einem der Ansprüche 2 bis 6, wobei der einziehbare
Auslösehebel einen Auslösekopf, eine mit dem Aus-
lösekopf gekoppelte einziehbare Struktur und einen
Auslösehebel umfasst,
wobei der Auslösekopf in einem Bewegungspfad ei-
ner Verbindungsstruktur des beweglichen Kontakts
der Schaltvorrichtung (1) angeordnet ist.

8. Steuersystem auf der Grundlage der mehreren
Rückmeldungen der Schaltvorrichtung nach einem
der Ansprüche 1 bis 6, wobei mindestens zwei Mi-
kroschalter (2) vorhanden sind; mindestens einer
der Mikroschalter (2) an einer Position einer Verbin-
dungsstruktur des beweglichen Kontakts in einem
offenen Zustand der Schaltvorrichtung (1) angeord-
net ist, um den offenen Zustand der Schaltvorrich-
tung (1) zu erfassen, und mindestens einer der Mi-
kroschalter (2) an einer Position der Verbindungs-
struktur des beweglichen Kontakts in einem ge-
schlossenen Zustand der Schaltvorrichtung (1) an-
geordnet ist, um den geschlossenen Zustand der
Schaltvorrichtung (1) zu erfassen.

Revendications

1. Système de commande basé sur de multiples si-
gnaux de rétroaction d’un dispositif de commutation
(1), comprenant :

un micro-commutateur (2) ;
un dispositif de traitement de signal (3) couplé
à un système externe (4) et au micro-commuta-
teur (2) ; et

un dispositif de commande de moteur (5) couplé
au dispositif de traitement de signal (3),
dans lequel le micro-commutateur (2) est confi-
guré pour détecter une position d’un contact mo-
bile du dispositif de commutation (1) pour géné-
rer les multiples signaux de rétroaction,
caractérisé en ce que le dispositif de traitement
de signal (3) est configuré pour recevoir un si-
gnal de commande du système externe (4) et
les multiples signaux de rétroaction, et générer
une instruction de commande de moteur du dis-
positif de commutation (1) selon un signal de
rétroaction reçu en dernier lieu parmi les multi-
ples signaux de rétroaction et le signal de com-
mande, et
dans lequel le dispositif de commande de mo-
teur (5) est configuré pour commander un mo-
teur du dispositif de commutation (1) selon l’ins-
truction de commande de moteur, et le moteur
commande la fermeture et l’ouverture d’un con-
tact principal du dispositif de commutation (1).

2. Système de commande basé sur les multiples si-
gnaux de rétroaction du dispositif de commutation
selon la revendication 1, dans lequel le micro-com-
mutateur (2) comprend un levier de déclenchement
escamotable et au moins deux commutateurs auxi-
liaires,
dans lequel le levier de déclenchement escamotable
est situé dans un trajet de déplacement d’une struc-
ture de liaison du contact mobile du dispositif de com-
mutation (1) dans un état déployé, et déclenche une
extrémité de commande de chacun des commuta-
teurs auxiliaires en séquence dans un processus de
compression.

3. Système de commande basé sur les multiples si-
gnaux de rétroaction du dispositif de commutation
selon la revendication 2, dans lequel le commutateur
auxiliaire présente une première extrémité couplée
à une extrémité d’alimentation électrique du dispo-
sitif de traitement de signal (3), et une seconde ex-
trémité couplée à une extrémité d’entrée de signal
de rétroaction du dispositif de traitement de signal
(3) et la seconde extrémité est en outre couplée à
une extrémité commune d’alimentation électrique du
dispositif de traitement de signal (3) par l’intermé-
diaire d’une boucle de charge.

4. Système de commande basé sur les multiples si-
gnaux de rétroaction du dispositif de commutation
selon la revendication 2, comprenant en outre : un
relais,

dans lequel l’un des commutateurs auxiliaires
présente une première extrémité couplée à une
extrémité d’alimentation électrique du dispositif
de traitement de signal (3) et une seconde ex-
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trémité couplée à une extrémité d’entrée de si-
gnal de rétroaction du dispositif de traitement de
signal (3) et la seconde extrémité est en outre
couplée à une extrémité commune d’alimenta-
tion électrique du dispositif de traitement de si-
gnal (3) par l’intermédiaire d’une boucle de char-
ge,
dans lequel l’autre des commutateurs auxiliaires
présente une première extrémité couplée à une
extrémité d’alimentation électrique du dispositif
de traitement de signal (3) et une seconde ex-
trémité couplée à une extrémité commune d’ali-
mentation électrique du dispositif de traitement
de signal (3) par l’intermédiaire d’une bobine de
commande du relais ; un contact du relais pré-
sente une extrémité couplée à l’extrémité d’ali-
mentation électrique du dispositif de traitement
de signal (3) et l’autre extrémité couplée à une
extrémité d’entrée de signal de rétroaction du
dispositif de traitement de signal (3) ; et l’autre
extrémité du contact du relais est en outre cou-
plée à l’extrémité commune d’alimentation élec-
trique du dispositif de traitement de signal (3)
par l’intermédiaire d’une boucle de charge.

5. Système de commande basé sur les multiples si-
gnaux de rétroaction du dispositif de commutation
selon la revendication 1, dans lequel le micro-com-
mutateur (2) comprend : au moins deux leviers de
déclenchement escamotables et au moins deux
commutateurs auxiliaires correspondant aux leviers
de déclenchement escamotables un à un,
dans lequel les au moins deux leviers de déclenche-
ment escamotables sont disposés côte à côte dans
un trajet de déplacement d’une structure de liaison
du contact mobile du dispositif de commutation (1)
dans un état déployé, les leviers de déclenchement
escamotables sont chacun séquentiellement com-
primés dans un processus de déplacement de la
structure de liaison du contact mobile du dispositif
de commutation (1) et déclenchent les extrémités de
commande des commutateurs auxiliaires corres-
pondants dans un processus de compression.

6. Système de commande basé sur les multiples si-
gnaux de rétroaction du dispositif de commutation
selon la revendication 5, dans lequel le commutateur
auxiliaire présente une première extrémité couplée
à une extrémité d’alimentation électrique du dispo-
sitif de traitement de signal (3) et une seconde ex-
trémité couplée à une extrémité d’entrée de signal
de rétroaction du dispositif de traitement de signal
(3) et la seconde extrémité est en outre couplée à
une extrémité commune d’alimentation électrique du
dispositif de traitement de signal (3) par l’intermé-
diaire d’une boucle de charge.

7. Système de commande basé sur les multiples si-

gnaux de rétroaction du dispositif de commutation
selon l’une quelconque des revendications 2 à 6,
dans lequel le levier de déclenchement escamotable
comprend une tête de déclenchement, une structure
escamotable couplée à la tête de déclenchement et
un levier de déclenchement,
dans lequel la tête de déclenchement est disposée
dans un trajet de déplacement d’une structure de
liaison du contact mobile du dispositif de commuta-
tion (1).

8. Système de commande basé sur les multiples si-
gnaux de rétroaction du dispositif de commutation
selon l’une quelconque des revendications 1 à 6,
dans lequel il existe au moins deux micro-commu-
tateurs (2) ; au moins l’un des micro-commutateurs
(2) est disposé en une position d’une structure de
liaison du contact mobile dans un état ouvert du dis-
positif de commutation (1) pour détecter l’état ouvert
du dispositif de commutation (1), et au moins l’un
des micro-commutateurs (2) est disposé en une po-
sition de la structure de liaison du contact mobile
dans un état fermé du dispositif de commutation (1)
pour détecter l’état fermé du dispositif de commuta-
tion (1).
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