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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an electro-
magnetic operation device.

BACKGROUND ART

[0002] An electromagnetic operation device used as
an operation mechanism for an opening/closing device
drives a movable core by exciting an electromagnetic coil
with power accumulated in a capacitor and opens/closes
a contact of the opening/closing device by the force of
the drive. Such an electromagnetic operation device is
required to swiftly restart opening/closing control in an
emergency case such as the case of loss of control pow-
er. Conventionally, there has been a turn-on method for
an electromagnetic operation type opening/closing ap-
paratus, the turn-on method including: connecting a turn-
on power supply to the electromagnetic operation type
opening/closing apparatus disposed in a place where
there is no power supply; accumulating energy in a ca-
pacitor by DC power that is supplied from the turn-on
power supply; and performing a turn-on operation of the
opening/closing device with the energy accumulated in
the capacitor (see, for example, Japanese Laid-Open
Patent Publication No. 2005-197122). US 2015/371748
A1, according to its abstract, states that in the electro-
magnetic operating device, the driving power supply is
composed of two types of power supplies: a capacitor
power supply serving as a power supply which is for per-
forming opening/closing operation in a normal time with
respect to the vacuum valve; and a DC power supply
which is for performing opening/closing operation in an
emergency. The capacitor power supply which is for per-
forming opening/closing operation in the normal time in-
cludes: capacitors that store electric power to be supplied
to the electromagnetic coil; and a control board which
controls a current to be supplied from the capacitors to
the electromagnetic coil in response to an open-contact
or close-contact command to the vacuum valve. Then,
the DC power supply which is for performing open-
ing/closing operation in the emergency is to directly sup-
ply DC electric power to the electromagnetic coil.

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] The technique disclosed in Japanese Laid-
Open Patent Publication No. 2005-197122 enables the
turn-on operation of the opening/closing device by using
the turn-on power supply in a case where, for example,
power is not supplied from an ordinary power supply.
However, the technique in Japanese Laid-Open Patent
Publication No. 2005-197122 has the following problem.
That is, a control board for controlling a current-conduc-
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tion circuit connecting the capacitor and an electromag-
netic coil is physically disposed inside the electromag-
netic operation type opening/closing apparatus, and
thus, when an abnormality occurs in the control board, it
may take time to restart the opening/closing control.
[0004] The presentdisclosure has been made to solve
the above problem, and an object of the present disclo-
sure is to obtain an electromagnetic operation device that
enables opening/closing control to be swiftly restarted
even when an abnormality occurs in a control board for
controlling an opening/closing operation of an open-
ing/closing device.

SOLUTION TO THE PROBLEMS

[0005] An electromagnetic operation device according
to the present disclosure includes: an electromagnetic
operation unit connected to a movable side of an open-
ing/closing device and configured to open/close the
opening/closing device; a drive power supply unit includ-
ing a first power supplying means and a first control
means configured to control supply of power from the
first power supplying means to the electromagnetic op-
eration unit, to control an opening/closing operation of
the opening/closing device; an electromagnetic-opera-
tion-unit-side circuit connection means provided at an
end portion, of a circuit connected to the electromagnetic
operation unit, that is located on an opposite side to the
electromagnetic operation unit; and a drive-power-sup-
ply-unit-side circuit connection means provided at an end
portion, of a circuit connected to the drive power supply
unit, thatis located on an opposite side to the drive power
supply unit, the drive-power-supply-unit-side circuit con-
nection means being connected to the electromagnetic-
operation-unit-side circuit connection means to form a
connection circuit that connects the electromagnetic op-
eration unit and the drive power supply unit, wherein the
electromagnetic-operation-unit-side circuit connection
means is, in an emergency case, electrically connected
to an emergency operation device including a second
power supplying means and a second control means
configured to control supply of power from the second
power supplying means to the electromagnetic operation
unit, to control an opening/closing operation of the open-
ing/closing device, the electromagnetic-operation-unit-
side circuit connection means includes a first circuit con-
nection means mechanically connected to the drive-pow-
er-supply-unit-side circuit connection means and a sec-
ond circuit connection means connected in parallel to the
first circuit connection means and mechanically connect-
ed to the emergency operation device, and a circuit
changing means configured to change a connection des-
tination for the electromagnetic operation unit between
the drive power supply unit and the emergency operation
device, is provided between the electromagnetic opera-
tion unit and the electromagnetic-operation-unit-side cir-
cuit connection means.
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EFFECT OF THE INVENTION

[0006] The electromagnetic operation device accord-
ing to the present disclosure enables opening/closing
control to be swiftly restarted even when an abnormality
occurs in the control board for controlling the open-
ing/closing operation of the opening/closing device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

[FIG. 1] FIG. 1 is an entire configuration diagram
showing an electromagnetic operation device ac-
cording to example 1, which is not part of the present
invention, and an opening/closing device to be op-
erated by the electromagnetic operation device.
[FIG. 2] FIG. 2is a configuration diagram of an emer-
gency operation device according to example 1.
[FIG. 3] FIG. 3 illustrates an entire configuration in a
state where an electromagnetic operation unit and
the emergency operation device are connected in
example 1.

[FIG.4]FIG. 4 is a configuration diagram of an emer-
gency operation device according to example 2,
which is not part of the present invention.

[FIG. 5] FIG. 5 is an entire configuration diagram
showing an electromagnetic operation device ac-
cording to an embodiment of the present invention
and the opening/closing device to be operated by
the electromagnetic operation device.

DESCRIPTION OF EMBODIMENTS
Example 1

[0008] Hereinafter, example 1 will be described with
reference to FIG. 1 to FIG. 3. FIG. 1 is an entire config-
uration diagram showing an electromagnetic operation
device according to example 1 and an opening/closing
device to be operated by the electromagnetic operation
device. An electromagnetic operation device 100 in-
cludes: an electromagnetic operation unit4 which is con-
nected to a movable side of an opening/closing device 1
including therein a vacuum valve 2, and which
opens/closes the opening/closing device 1; and a drive
power supply unit 12 which supplies power to the elec-
tromagnetic operation unit 4. The electromagnetic oper-
ation unit 4 and the drive power supply unit 12 are con-
nected by a connection circuit that is formed by connect-
ing electromagnetic-operation-unit-side connection cir-
cuits 161 and drive-power-supply-unit-side connection
circuits 162 as described later. Via each electromagnetic-
operation-unit-side connection circuit 161 and the corre-
sponding drive-power-supply-unit-side connection cir-
cuit 162, power is supplied from the drive power supply
unit 12 to the electromagnetic operation unit 4.

[0009] In the electromagnetic operation unit 4, a fixed
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core 7 and a movable core 10 are provided, and an open-
ing coil 8a and a closing coil 8b are disposed coaxially
with the movable core 10 so as to enclose a part of the
movable core 10. In addition, a permanent magnet 9 for
attracting the movable core 10 in a closing direction is
provided inside the fixed core 7, and a release spring 11
for urging the movable core 10 in an opening direction is
provided on an axially outer side of the fixed core. In
addition, one end of a movable shaft 6 is fixed to the
movable core 10. The movable shaft 6 extends from the
movable core 10 toward the opening/closing device 1,
and another end of the movable shaft 6 is connected to
one end of an insulating rod 3 via a contact-pressure
spring 5. The insulating rod 3 extends from the contact-
pressure spring 5 to the inside of the vacuum valve 2,
and another end of the insulating rod 3 is provided with
an electrode.

[0010] The movable core 10 moves in the opening di-
rection and the closing direction owing to electromagnetic
forces from the excited opening coil 8a and closing coil
8b. Consequently, an opening operation and a closing
operation of the opening/closing device 1 are performed.
The opening coil 8a and the closing coil 8b are excited
by supply of power from the drive power supply unit 12.
The drive power supply unit 12 includes: a DC power
supply 13 which is a first power supplying means; two
electromagnetic coil capacitors 15a and 15b in each of
which power from the DC power supply 13 is accumulat-
ed; and a control board 14 which is a first control means
and which is operated by power from the DC power sup-
ply 13 and controls a current that flows upon electric dis-
charge by each of the electromagnetic coil capacitors
15a and 15b. The control board 14 controls, according
to an opening command or a closing command made by
a higher-order control device (not shown) or a user input,
a current to be supplied from the electromagnetic coil
capacitor 15a or 15b to a corresponding one out of the
opening coil 8a and the closing coil 8b, to control an open-
ing/closing operation of the opening/closing device 1.
[0011] Itis noted thatthe electromagnetic coil capacitor
15a corresponds to the opening coil 8a, and a current
from the electromagnetic coil capacitor 15a is supplied
to the opening coil 8a. Likewise, the electromagnetic coil
capacitor 15b corresponds to the closing coil 8b, and a
current from the electromagnetic coil capacitor 15b is
supplied to the closing coil 8b. To this end, the electro-
magnetic-operation-unit-side connection circuits 161 in-
clude at least a circuit corresponding to the opening coil
8a and a circuit corresponding to the closing coil 8b, and
the drive-power-supply-unit-side connection circuits 162
also include at least a circuit corresponding to the open-
ing coil 8a and a circuit corresponding to the closing coil
8b.

[0012] The electromagnetic-operation-unit-side con-
nection circuits 161 are connected to the opening coil 8a
and the closing coil 8b of the electromagnetic operation
unit 4, and electromagnetic-operation-unit-side circuit
connection means 16a1 and 16b1 are each provided at
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an end portion, of the corresponding one of the electro-
magnetic-operation-unit-side connection circuits 161,
that is located on an opposite side to the electromagnetic
operation unit 4. The drive-power-supply-unit-side con-
nection circuits 162 are connected to the control board
14 of the drive power supply unit 12, and drive-power-
supply-unit-side circuit connection means 16a2 and 16b2
are each provided at an end portion, of the corresponding
one of the drive-power-supply-unit-side connection cir-
cuits 162, that is located on an opposite side to the drive
power supply unit 12. The electromagnetic-operation-
unit-side circuit connection means 16a1 and the drive-
power-supply-unit-side circuit connection means 16a2
correspond to the opening coil 8a and the electromag-
netic coil capacitor 15a, and the electromagnetic-opera-
tion-unit-side circuit connection means 16b1 and the
drive-power-supply-unit-side circuit connection means
16b2 correspond to the closing coil 8b and the electro-
magnetic coil capacitor 15b. The electromagnetic-oper-
ation-unit-side connection circuits 161 and the drive-
power-supply-unit-side connection circuits 162 are con-
nected to each other by connecting the electromagnetic-
operation-unit-side circuit connection means 16a1 and
the drive-power-supply-unit-side circuit connection
means 16a2 and connecting the electromagnetic-oper-
ation-unit-side circuit connection means 16b1 and the
drive-power-supply-unit-side circuit connection means
16b2. This leads to formation of a connection circuit that
connects the electromagnetic operation unit 4 and the
drive power supply unit 12.

[0013] In example 1, each of the electromagnetic-op-
eration-unit-side circuit connection means 16a1 and
16b1, and the corresponding one of the drive-power-sup-
ply-unit-side circuit connection means 16a2 and 16b2,
have forms allowing contact and separation therebe-
tween and are, for example, respectively a plug and a
receptacle connected to the plug. In this manner, each
of the electromagnetic-operation-unit-side circuit con-
nection means 16a1 and 16b1, and the corresponding
one of the drive-power-supply-unit-side circuit connec-
tion means, can be implemented by connectors which
are a plug and a receptacle.

[0014] Asdescribed above, in a normal case, the elec-
tromagnetic operation unit 4 and the drive power supply
unit 12 are in a state of being connected through the
electromagnetic-operation-unit-side connection circuits
161 and the drive-power-supply-unit-side connection cir-
cuits 162, and the drive power supply unit 12 supplies
power to the opening coil 8a and the closing coil 8b and
performs opening/closing control for the opening/closing
device 1.

[0015] Next, an operation in an emergency case will
be described. FIG. 2 is a configuration diagram of an
emergency operation device according to example 1. It
is noted that, here, the "emergency case" refers to a sit-
uation in which ithas become impossible to supply power
fromthe drive power supply unit 12 to the electromagnetic
operation unit 4. Examples of the emergency case in-

10

15

20

25

30

35

40

45

50

55

clude: a case where power from the DC power supply 13
is lost; a case where the control board 14 malfunctions;
a case where the electromagnetic coil capacitors 15a
and 15b malfunction; a case where the drive-power-sup-
ply-unit-side connection circuits 162 between the drive
power supply unit 12 and the drive-power-supply-unit-
side circuit connection means 16a2 and 16b2 are broken;
a case where a plurality of the above failures occur; and
the like. An emergency operation device 121 includes: a
power supply unit 20 which is a second power supplying
means; two electromagnetic coil capacitors 19a and 19b
in each of which power from the power supply unit 20 is
accumulated; and a control board 18 which is second
control means and which controls a current that flows
upon electric discharge by each of the electromagnetic
coil capacitors 19a and 19b. In the emergency operation
device 121, the power supply unit 20, the electromagnetic
coil capacitors 19a and 19b, and the control board 18 are
integrated with one another. The emergency operation
device 121is of a portable type that allows the emergency
operation device 121 to be carried around.

[0016] Emergency-operation-device-side connection
circuits 17 are connected to the control board 18. Emer-
gency-operation-device-side circuit connection means
17aand 17b thatare connectable to the electromagnetic-
operation-unit-side circuit connection means 16a1 and
16b1, are each provided at an end portion, of the corre-
sponding one of the emergency-operation-device-side
connection circuits 17, thatis located on an opposite side
to the control board 18. The emergency-operation-de-
vice-side circuit connection means 17a and 17b are, for
example, plugs or receptacles and have the same con-
nector forms as the connector forms of the drive-power-
supply-unit-side circuit connection means 16a2 and 16b2
so as to be connectable to the electromagnetic-opera-
tion-unit-side circuit connection means 16a1 and 16b1
in the same manner as the drive-power-supply-unit-side
circuit connection means 16a2 and 16b2.

[0017] The power supply unit 20 includes: a manual
power generator 22 to which a rotary handle 23 is at-
tached and which generates power by rotation of the ro-
tary handle 23; and a control power supply capacitor 21
inwhich power generated by the manual power generator
22 is accumulated. The control board 18 is operated by
the power accumulated in the control power supply ca-
pacitor 21 and controls a current that is generated upon
electric discharge by each of the electromagnetic coil ca-
pacitors 19a and 19b.

[0018] FIG. 3 illustrates an entire configuration in a
state where the electromagnetic operation unit and the
emergency operation device are connected. In an emer-
gency case, the electromagnetic-operation-unit-side cir-
cuit connection means 16a1 and the drive-power-supply-
unit-side circuit connection means 16a2 which are in a
connected state, and the electromagnetic-operation-
unit-side circuit connection means 16b1 and the drive-
power-supply-unit-side circuit connection means 16b2
which are also in a connected state, are separated from
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each other first so that the states of electrical connections
therebetween are canceled. Next, the electromagnetic-
operation-unit-side circuit connection means 16a1 and
16b1 and the emergency-operation-device-side circuit
connection means 17a and 17b are connected so that
supply of power from the emergency operation device
121 to the electromagnetic operation unit 4 is enabled.
The control board 18 controls, according to an opening
command or a closing command made by a higher-order
control device (not shown) or a user input, a current to
be supplied from the electromagnetic coil capacitors 19a
or 19b to a corresponding one out of the opening coil 8a
and the closing coil 8b, to restart the opening/closing con-
trol for the opening/closing device 1.

[0019] If restoration is ended and a return to a normal
case happens, the state of connection between the elec-
tromagnetic-operation-unit-side  circuit  connection
means 16a1 and the emergency-operation-device-side
circuit connection means 17a, and the state of connection
between the electromagnetic-operation-unit-side circuit
connection means 16b1 and the emergency-operation-
device-side circuit connection means 17b, are canceled.
Next, the electromagnetic-operation-unit-side circuit
connection means 16a1 and 16b1 and the drive-power-
supply-unit-side circuit connection means 16a2 and 16b2
are connected so that a return to the state for a normal
case happens.

[0020] Itis noted thatthe electromagnetic coil capacitor
19a corresponds to the opening coil 8a, and a current
from the electromagnetic coil capacitor 19a is supplied
to the opening coil 8a. Likewise, the electromagnetic coil
capacitor 19b corresponds to the closing coil 8b, and a
current from the electromagnetic coil capacitor 19b is
supplied to the closing coil 8b. To this end, the emergen-
cy-operation-device-side connection circuits 17 include
at least a circuit corresponding to the opening coil 8a and
a circuit corresponding to the closing coil 8b.

[0021] In addition, the emergency operation device
121 may include a monitoring means which monitors the
level of accumulated power in each of the control power
supply capacitor 21 and the electromagnetic coil capac-
itors 19a and 19b and which generates an alarm if the
monitoring means determines that necessary power for
the opening/closing control for the opening/closing de-
vice 1 has not been accumulated or if there is a height-
ened probability of experiencing a situation in which the
necessary power has not been accumulated. If such a
monitoring means is provided, power generation with use
of the power supply unit 20 can be performed by a user
at an appropriate time, whereby control of the open-
ing/closing operation can be prevented from being
stopped owing to insufficiency of power.

[0022] Example 1 enables the opening/closing control
to be swiftly restarted even when an abnormality occurs
in the control board for controlling the opening/closing
operation of the opening/closing device. More specifical-
ly, in connection between the electromagnetic operation
unit for opening/closing the opening/closing device and

10

15

20

25

30

35

40

45

50

55

the drive power supply unitfor controlling supply of power
to the electromagnetic operation unit, each electromag-
netic-operation-unit-side connection circuit and the cor-
responding drive-power-supply-unit-side connection cir-
cuit are connected to form a connection circuit that con-
nects the electromagnetic operation unit and the drive
power supply unit. The electromagnetic-operation-unit-
side connection circuit and the drive-power-supply-unit-
side connection circuit are connected through the elec-
tromagnetic-operation-unit-side  circuit ~ connection
means and the drive-power-supply-unit-side circuit con-
nection means which are provided at the respective end
portions. When an abnormality such as a malfunction
occurs in the control board of the drive power supply unit,
the state of connection between the electromagnetic-op-
eration-unit-side circuit connection means and the drive-
power-supply-unit-side circuit connection means is can-
celed, and the emergency operation device including the
control board for controlling the opening/closing opera-
tion of the opening/closing device is connected to the
electromagnetic-operation-unit-side circuit connection
means. Consequently, the emergency operation device
is connected to the electromagnetic operation unit, and
thereafter, the emergency operation device controls the
opening/closing operation of the opening/closing device.
The emergency operation device includes the manual
power generator, and thus it is not necessary to prepare
any power supply for emergency. In this manner, the
opening/closing control can be restarted merely by
changing the connection destination for the electromag-
netic-operation-unit-side circuit connection means from
the drive power supply unit to the emergency operation
device. Therefore, even when an abnormality occurs in
the control board for controlling the opening/closing op-
eration of the opening/closing device, the opening/clos-
ing control can be swiftly restarted.

[0023] As an example of a case other than the above
emergency case, there is a case where the state after
installation is checked. The same advantageous effects
are exhibited also in such a case. Specifically, in a case
where the opening/closing device has been installed but
no control power supply has yet been connected thereto,
a check of the state after the installation can be swiftly
started.

Example 2

[0024] Next, example 2 will be described with refer-
ence to FIG. 4. It is noted that the portions identical or
corresponding to those in FIG. 1 to FIG. 3 are denoted
by the same reference characters, and descriptions
thereof will be omitted. FIG. 4 is a configuration diagram
of an emergency operation device according to example
2. An emergency operation device 221 includes: a power
supply unit 201; the two electromagnetic coil capacitors
19a and 19b in each of which power from the power sup-
ply unit 201 is accumulated; and the control board 18
which controls a current that flows upon electric dis-
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charge by each of the electromagnetic coil capacitors
19a and 19b.

[0025] The power supply unit 201 includes, in addition
to the components of the power supply unit 20 in example
1, a battery 24 connected in parallel to the manual power
generator 22. The power supply unit 201 further includes
a power supply changing switch 25 which is a power sup-
ply changing means between the manual power gener-
ator 22 and the control power supply capacitor 21. The
power supply changing switch 25 enables the connection
destination for the control board 18 to be changed be-
tween the manual power generator 22 and the battery
24. The battery 24 only has to be a DC power supply
having an output voltage equal to or higher than a voltage
necessary for operation of the control board 18. Exam-
ples of the DC power supply include a battery for auto-
mobiles, a dry cell, a fuel cell, and the like.

[0026] The other components are the same as those
in example 1, and thus descriptions thereof will be omit-
ted.

[0027] Example 2 makes it possible to obtain the same
advantageous effects as those in example 1. In addition,
in the power supply unit of the emergency operation de-
vice, the battery is connected in parallel to the manual
power generator, and the power supply changing switch
which changes, between the manual power generator
and the battery, the connection destination for the control
circuit is provided. Thus, it is possible to make a choice
as to whether supply of power to the control board of the
emergency operation device is to be performed with the
manual power generator or the battery. Therefore, the
control circuit can be operated more swiftly than in the
case of providing only the manual power generator as in
example 1. Consequently, the opening/closing control for
the opening/closing device can be more swiftly restarted.

Embodiment of the present invention

[0028] Next,an embodimentaccording to the invention
will be described with reference to FIG. 5. It is noted that
the portions identical or corresponding to those in FIG.
1to FIG. 4 are denoted by the same reference characters,
and descriptions thereof willbe omitted. FIG. 5is an entire
configuration diagram showing an electromagnetic op-
eration device according to an embodiment of the inven-
tion and the opening/closing device to be operated by
the electromagnetic operation device. An electromagnet-
ic operation device 300 is different from the electromag-
netic operation device 100 according to example 1 in that
the electromagnetic-operation-unit-side circuit connec-
tion means include: the electromagnetic-operation-unit-
side circuit connection means 16a1 and 16b1 which are
the first circuit connection means and which correspond
to the drive power supply unit 12; and electromagnetic-
operation-unit-side circuit connection means 16¢c1 and
16d1 which are second circuit connection means and
which correspond to the emergency operation device
121. The electromagnetic-operation-unit-side circuit
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connection means 16a1, 16b1, 16c1, and 16d1 are con-
nected in parallel to each other. The electromagnetic-
operation-unit-side circuit connection means 16a1 and
16b1 are connected to the drive-power-supply-unit-side
circuit connection means 16a2 and 16b2 in the same
manner as in example 1, and the electromagnetic-oper-
ation-unit-side circuit connection means 16¢1 and 16d1
are connected to the emergency-operation-device-side
circuit connection means 17a and 17b. It is noted that
the electromagnetic-operation-unit-side circuit connec-
tion means 16a1 and 16¢1 correspond to the opening
coil 8a, and the electromagnetic-operation-unit-side cir-
cuit connection means 16b1 and 16d1 correspond to the
closing coil 8b.

[0029] Circuit changing switches 26 which are circuit
changing means are provided between the electromag-
netic operation unit4 and the electromagnetic-operation-
unit-side circuit connection means 16a1, 16b1, 16¢1, and
16d1. The circuit changing switches 26 are, for example,
manual changing switches and change, between the
drive power supply unit 12 and the emergency operation
device 121, the connection destination for the electro-
magnetic operation unit 4. Thus, the state of mechanical
connection between the electromagnetic-operation-unit-
side circuit connection means 16a1 and the drive-power-
supply-unit-side circuit connection means 16a2, the state
of mechanical connection between the electromagnetic-
operation-unit-side circuit connection means 16b1 and
the drive-power-supply-unit-side circuit connection
means 16b2, the state of mechanical connection be-
tween the electromagnetic-operation-unit-side circuit
connection means 16¢1 and the emergency-operation-
device-side circuit connection means 17a, and the state
of mechanical connection between the electromagnetic-
operation-unit-side circuit connection means 16d1 and
the emergency-operation-device-side circuit connection
means 17b, are maintained both in a normal case and
an emergency case.

[0030] The other components are the same as those
in example 1, and thus descriptions thereof will be omit-
ted.

[0031] The embodiment of the invention makes it pos-
sible to obtain the same advantageous effects as those
in embodiment 1. In addition, the electromagnetic-oper-
ation-unit-side circuit connection means include the first
circuit connection means corresponding to the drive pow-
er supply unit and the second circuit connection means
corresponding to the emergency operation device, and
the circuit changing switches provided between the elec-
tromagnetic operation unit and the electromagnetic-op-
eration-unit-side circuit connection means enable the
connection destination for the electromagnetic operation
unit to be changed between the drive power supply unit
and the emergency operation device. Thus, in an emer-
gency case, the connection destination for the electro-
magnetic operation unit only has to be changed from the
drive power supply unit to the emergency operation de-
vice by the circuit changing switches, and it is not nec-
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essary to separate the drive-power-supply-unit-side cir-
cuit connection means from the electromagnetic-opera-
tion-unit-side circuit connection means in order to con-
nect the electromagnetic-operation-unit-side circuit con-
nection means and the emergency-operation-device-
side circuit connection means. Therefore, connection of
the emergency operation device is easy, and the open-
ing/closing control for the opening/closing device can be
more swiftly restarted.

[0032] Although the disclosure is described above in
terms of various exemplary embodiments and implemen-
tations, it should be understood that the various features,
aspects, and functionality described in one or more of
the individual embodiments are not limited in their appli-
cability to the particular embodiment with which they are
described, but instead can be applied, alone or in various
combinations to one or more of the embodiments of the
disclosure.

[0033] It is therefore understood that numerous mod-
ifications which have not been exemplified can be de-
vised without departing from the technical scope of the
present disclosure. For example, at least one of the con-
stituent parts may be modified, added, or eliminated. At
least one of the constituent parts mentioned in at least
one of the preferred embodiments may be selected and
combined with the constituent parts mentioned in another
preferred embodiment.

DESCRIPTION OF THE REFERENCE CHARACTERS
[0034]

1 opening/closing device

4 electromagnetic operation unit

8a opening coil

8b closing coil

12 drive power supply unit

13 DC power supply

14, 18 control board

15a, 15b, 19a, 19b electromagnetic coil capacitor
161 electromagnetic-operation-unit-side connection
circuit

162 drive-power-supply-unit-side connection circuit
17 emergency-operation-device-side connection
circuit

16a1, 16b1, 16¢c1, 16d1 electromagnetic-operation-
unit-side circuit connection means

16a2, 16b2 drive-power-supply-unit-side circuit con-
nection means

17a, 17b emergency-operation-device-side circuit
connection means

20, 201 power supply unit

21 control power supply capacitor

22 manual power generator

24 battery

25 power supply changing switch

26 circuit changing switch

100, 300 electromagnetic operation device
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Claims

1. Anelectromagnetic operation device (100,300) com-
prising:

an electromagnetic operation unit (4) connected
to a movable side of an opening/closing device
(1) and configured to open/close the open-
ing/closing device (1);

a drive power supply unit (12) including

a first power supplying means (13) and
afirst control means (14) configured to con-
trol supply of power from the first power sup-
plying means (13) to the electromagnetic
operation unit (4), to control an open-
ing/closing operation of the opening/closing
device (1);

an electromagnetic-operation-unit-side circuit
connection means (16a1,16b1,16¢1,16d1) pro-
vided at an end portion, of a circuit connected
to the electromagnetic operation unit (4), that is
located on an opposite side to the electromag-
netic operation unit (4); and

a drive-power-supply-unit-side circuit connec-
tion means (16a2,16b2) provided at an end por-
tion, of a circuit connected to the drive power
supply unit (12), that is located on an opposite
side to the drive power supply unit (12), the drive-
power-supply-unit-side  circuit  connection
means (16a2,16b2) being connected to the
electromagnetic-operation-unit-side circuit con-
nection means (16a1,16b1,16¢1,16d1) to form
a connection circuit that connects the electro-
magnetic operation unit (4) and the drive power
supply unit (12), wherein

the electromagnetic-operation-unit-side circuit
connection means (16a1,16b1,16¢1,16d1)is, in
an emergency case, electrically connected to an
emergency operation device (121,221) includ-

ing

a second power supplying means (20) and
a second control means (18) configured to
control supply of power from the second
power supplying means (20) to the electro-
magnetic operation unit (4), to control an
opening/closing operation of the open-
ing/closing device (1),

the electromagnetic-operation-unit-side circuit
connection means (16a1,16b1,16¢1,16d1) in-
cludes
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afirstcircuit connectionmeans (16a1,16b1)
mechanically connected to the drive-power-
supply-unit-side circuit connection means
(16a2,16b2),

characterised in that |

the electromagnetic-operation-unit-side cir-
cuit connection means
(16a1,16b1,16¢1,16d1) further includes

a second circuit connection means
(16¢1,16d1) connected in parallel to the first
circuit connection means (16a1,16b1) and
mechanically connected to the emergency
operation device (121,221), and

a circuit changing means (26) is configured to
change a connection destination for the electro-
magnetic operation unit (4) between the drive
power supply unit (12) and the emergency op-
eration device (121,221), is provided between
the electromagnetic operation unit (4) and the
electromagnetic-operation-unit-side circuit con-
nection means (16a1,16b1,16¢1,16d1).

2. The electromagnetic operation device (100,300) ac-

cording to claim 1, wherein
the second power supplying means (20) includes

a manual power generator (22) and a battery
(24) connected in parallel to each other, and
apower supply changing means (25) configured
to connect the manual power generator (22) or
the battery (24) to the second control means
(18).

3. The electromagnetic operation device (100,300) ac-

cording to claim 1 or 2, wherein

the second power supplying means (20) in-
cludes a control power supply capacitor (21),
and

the emergency operation device (121,221) fur-
ther includes a first electromagnetic coil capac-
itor (19a) and a second electromagnetic coil ca-
pacitor (19b) in each of which power from the
power supplying means (20) is accumulated,
and a monitoring means configured to monitor
alevel of accumulated power in each of a control
power supply capacitor (21) and the electromag-
netic coil capacitors (19a,19b).

The electromagnetic operation device (100,300) ac-
cording to any one of claims 1 to 3, wherein
mechanical connection of the electromagnetic-oper-
ation-unit-side circuit connection means (16a1,
16b1, 16¢c1, 16d1) to the drive-power-supply-unit-
side circuit connection means (16a2,16b2) can be
canceled.
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The electromagnetic operation device (100,300) ac-
cording to any one of claims 1 to 4, wherein

out of the electromagnetic-operation-unit-side circuit
connection means (16a1,16b1,16¢c1,16d1) and the
drive-power-supply-unit-side  circuit connection
means (16a2,16b2),

one means comprises a plug or a receptacle,
and

another means comprises a receptacle or a plug
connected to the plug or the receptacle.

Patentanspriiche

Elektromagnetische
(100,300) aufweisend:

Betatigungseinrichtung

eine elektromagnetische Betatigungseinheit
(4), die mit einer beweglichen Seite einer Off-
nungs-/SchlieBeinrichtung (1) verbunden ist
und konfiguriert ist, die Offnungs-/SchlieRein-
richtung (1) zu 6ffnen/schlielen;

eine Antriebsleistungsversorgungseinheit (12)
aufweisend ein erstes Leistungsversorgungs-
mittel (13) und ein erstes Steuerungsmittel (14),
konfiguriert, um die Versorgung der Leistung
von dem ersten Leistungsversorgungsmittel
(13) zu der elektromagnetischen Betatigungs-
einheit (4) zu steuern, um eine Off-
nungs-/SchlieBoperation der Off-
nungs-/SchlieReinrichtung (1) zu steuern;

ein elektromagnetische-Betatigungseinheit-sei-
tiges Schaltungsanschlussmittel
(16a1,16b1,16¢c1,16d1), bereitgestellt an einem
Endabschnitt einer Schaltung, die mit der elek-
tromagnetischen Betatigungseinheit (4) verbun-
den ist, und die auf einer gegeniiberliegenden
Seite zu der elektromagnetischen Betatigungs-
einheit (4) liegt; und

ein Antriebsleistungsversorgungseinheit-seiti-
ges Schaltungsanschlussmittel (16a2,16b2),
bereitgestellt an einem Endabschnitt einer
Schaltung, die mit der Antriebsleistungsversor-
gungseinheit (12) verbunden ist, und die auf ei-
ner gegenuberliegenden Seite zu der Antriebs-
leistungsversorgungseinheit (12) liegt, wobei
das Antriebsleistungsversorgungseinheit-seiti-
ge Schaltungsanschlussmittel (16a2,16b2) mit
dem elektromagnetischen-Betatigungseinheit-
seitigen Schaltungsanschlussmittel
(16a1,16b1,16¢1,16d1) verbunden ist, um eine
Verbindungsschaltung zu bilden, die die elek-
tromagnetische Betatigungseinheit (4) und die
Antriebsleistungsversorgungseinheit (12) ver-
bindet, wobei

das elektromagnetische-Betatigungseinheit-
seitige Schaltungsanschlussmittel
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(16a1,16b1,16¢1,16d1) in einem Notfall elek-
trisch mit einer Notbetatigungseinrichtung
(121,221) verbunden ist, die aufweist

ein zweites Leistungsversorgungsmittel (20)
und

ein zweites Steuerungsmittel (18), konfiguriert,
um die Versorgung der Leistung von dem zwei-
ten Leistungsversorgungsmittel (20) zu der
elektromagnetischen Betatigungseinheit (4) zu
steuern, um eine Offnungs-/SchlieRoperation
der Offnungs-/SchlieReinrichtung (1) zu steu-
ern,

wobei die elektromagnetische-Betatigungsein-
heit-seitige Schaltungsanschlussmittel
(16a1,16b1,16¢1,16d1) ein erstes Schaltungs-
anschlussmittel (16a1,16b1) aufweist, mecha-
nisch verbunden mit dem Antriebsleistungsver-
sorgungseinheit-seitigen Schaltungsan-
schlussmittel (16a2,16b2),

dadurch gekennzeichnet, dass die elektroma-
gnetische-Betatigungseinheit-seitige ~ Schal-
tungsanschlussmittel (16a1,16b1,16¢1,16d1)
des Weiteren aufweist ein zweites Schaltungs-
anschlussmittel (16¢1,16d1), parallel verbun-
den mit dem ersten Schaltungsanschlussmittel
(16a1,16b1) und mechanisch verbunden mitder
Notbetatigungseinrichtung (121,221), und

ein Schaltungsanderungsmittel (26) konfiguriert
ist, um ein Verbindungsziel fir die elektromag-
netische Betatigungseinheit (4) zwischen der
Antriebsleistungsversorgungseinheit (12) und
der Notbetatigungseinrichtung (121,221) zu an-
dern, bereitgestellt zwischen der elektromagne-
tischen Betatigungseinheit (4) und dem elektro-
magnetischen-Betatigungseinheit-seitigen
Schaltungsanschlussmittel
(16a1,16b1,16c1,16d1).

Betatigungseinrichtung
(100,300) nach Anspruch 1, wobei

das zweite Leistungsversorgungsmittel (20) auf-
weist

einen manuellen Stromgenerator (22) und eine
Batterie (24), die parallel zueinander verbunden
sind, und

ein Leistungsversorgungsanderungsmittel (25),
konfiguriert, um den manuellen Stromgenerator
(22) oder die Batterie (24) mitdem zweiten Steu-
erungsmittel (18) zu verbinden.

Betatigungseinrichtung
(100,300) nach Anspruch 1 oder 2, wobei

das zweite Leistungsversorgungsmittel (20) ei-
nen Steuerungsleistungskondensator (21) auf-
weist, und

die Notbetatigungseinrichtung (121,221) des
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4. Elektromagnetische

Weiteren aufweist einen ersten elektromagneti-
schen Spulenkondensator (19a) und einen
zweiten elektromagnetischen Spulenkonden-
sator (19b), in denen jeweils Leistung von dem
Leistungsversorgungsmittel (20) gespeichert
wird, und ein Uberwachungsmittel, konfiguriert,
um das Niveau der gespeicherten Leistung in
jedem Steuerungsleistungskondensator (21)
und den elektromagnetischen Spulenkonden-
satoren (19a,19b) zu Gberwachen.

Betatigungseinrichtung
(100,300) nach einem der Anspriiche 1 bis 3, wobei
die mechanische Verbindung des elektromagneti-
sche-Betatigungseinheit-seitigen ~ Schaltungsan-
schlussmittels (16a1,16b1,16¢1,16d1) zu dem
Antriebsleistungsversorgungseinheit-seitigen
Schaltungsanschlussmittel (16a2,16b2) aufgeho-
ben werden kann.

Elektromagnetische Betatigungseinrichtung
(100,300) nach einem der Anspriiche 1 bis 4, wobei

aus dem elektromagnetische-Betatigungsein-
heit-seitigen Schaltungsanschlussmittel
(16a1,16b1,16¢1,16d1) und dem Antriebsleis-
tungsversorgungseinheit-seitigen Schaltungs-
anschlussmittel (16a2,16b2),

ein Mittel einen Stecker oder eine Buchse auf-
weist, und

ein anderes Mittel eine Buchse oder einen Ste-
cker verbunden mit dem Stecker oder der Buch-
se aufweist.

Revendications

Dispositif d’actionnement électromagnétique (100,
300) comprenant :

une unité d’actionnement électromagnétique (4)
connectée a un c6té mobile d’'un dispositif
d’ouverture/de fermeture (1) et configurée pour
ouvrir/fermer le dispositif d’ouverture/de ferme-
ture (1) ;

une unité d’alimentation électrique d’entraine-
ment (12) comportant

un premier moyen d’alimentation électrique
(13) et

un premier moyen de commande (14) con-
figuré pour commander une alimentation de
puissance du premier moyen d’alimentation
électrique (13) a l'unité d’actionnement
électromagnétique (4), pour commander
une ouverture/fermeture du dispositif
d’ouverture/de fermeture (1) ;
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un moyen de connexion de circuit (16a1, 16b1,
16c1, 16d1) coté unité d’actionnement électro-
magnétique prévu au niveau d’une portion d’ex-
trémité, d’un circuit connecté a l'unité d’action-
nement électromagnétique (4), qui est situé sur
un c6té opposé al'unité d’actionnement électro-
magnétique (4) ; et

un moyen de connexion de circuit (16a2, 16b2)
c6té unité d’alimentation électrique d’entraine-
ment prévu au niveau d’une portion d’extrémité,
d'un circuit connecté a l'unité d’alimentation
électrique d’entrainement (12), qui est situé sur
un coté opposé a l'unité d’alimentation électri-
que dentrainement (12), le moyen de con-
nexion de circuit (16a2, 16b2) coté unité d’ali-
mentation électrique d’entrainement étant con-
necté au moyen de connexion de circuit (16a1,
16b1, 16¢c1, 16d1) cbété unité d’actionnement
électromagnétique pour former un circuit de
connexion qui connecte l'unité d’actionnement
électromagnétique (4) et l'unité d’alimentation
électrique d’entrainement (12),

le moyen de connexion de circuit (16a1, 16b1,
16c1, 16d1) coté unité d’actionnement électro-
magnétique étant, en cas d’urgence, connecté
électriguement a un dispositif d’actionnement
d'urgence (121, 221) comportant

un deuxiéme moyen d’alimentation électri-
que (20) et

un deuxiéme moyen de commande (18)
configuré pour commander une alimenta-
tion de puissance du deuxieme moyen d’ali-
mentation électrique (20) a I'unité d’action-
nement électromagnétique (4), pour com-
mander une ouverture/fermeture du dispo-
sitif d’ouverture/de fermeture (1).

le moyen de connexion de circuit (16a1, 16b1,
16c1, 16d1) coté unité d’actionnement électro-
magnétique comportant

un premier moyen de connexion de circuit
(16a1, 16b1) connecté mécaniquement au
moyen de connexion de circuit (16a2, 16b2)
cbté unité d’alimentation électrique d’en-
trainement, caractérisé en ce que le
moyen de connexion de circuit (16a1, 16b1,
16c¢1, 16d1) coté unité d’actionnement élec-
tromagnétique comporte en outre

un deuxieme moyen de connexion de circuit
(16c1, 16d1) connecté en parallele au pre-
mier moyen de connexion de circuit (16a1,
16b1) et connecté mécaniquement au dis-
positif d’actionnement d’urgence (121,
221), et

un moyen de changement de circuit (26) étant
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10

configuré pour changer une destination de con-
nexion pour l'unité d’actionnement électroma-
gnétique (4) entre l'unité d’alimentation électri-
que d’entrainement (12) et le dispositif d’action-
nement d’'urgence (121, 221), étant prévu entre
I'unité d’actionnement électromagnétique (4) et
le moyen de connexion de circuit (16a1, 16b1,
16¢1, 16d1) cété unité d’actionnement électro-
magnétique.

Dispositif d’actionnement électromagnétique (100,
300) selon la revendication 1,

le deuxiéme moyen d’alimentation électrique (20)
comportant

un générateur de puissance manuel (22) et une
batterie (24) connectés en parallele 'un a l'autre,
et

un moyen de changement d’alimentation élec-
trique (25) configuré pour connecter le généra-
teur de puissance manuel (22) ou la batterie (24)
au deuxieme moyen de commande (18).

3. Dispositif d’actionnement électromagnétique (100,

300) selon la revendication 1 ou 2,

le deuxieme moyen d’alimentation électrique
(20) comportant un condensateur d’alimenta-
tion électrique de commande (21), et

le dispositif d’actionnement d’urgence (121,
221) comportant en outre un premier conden-
sateur a bobines électromagnétiques (19a) et
un deuxiéme condensateur a bobines électro-
magnétiques (19b) dans chacun desquels une
puissance provenant du moyen d’alimentation
électrique (20) est accumulée, et un moyen de
surveillance configuré pour surveiller un niveau
de puissance accumulée dans chacun d’un con-
densateur d’alimentation électrique de com-
mande (21) et des condensateurs a bobines
électromagnétiques (19a, 19b).

4. Dispositif d’actionnement électromagnétique (100,

300) selon I'une quelconque des revendications 1 a
3,

une connexion mécanique du moyen de connexion
de circuit (16a1, 16b1, 16c1, 16d1) coté unité d’ac-
tionnement électromagnétique au moyen de con-
nexion de circuit (16a2, 16b2) cété unité d’alimenta-
tion électrique d’entrainement pouvant étre annulée.

Dispositif d’actionnement électromagnétique (100,
300) selon I'une quelconque des revendications 1 a
4,

parmile moyen de connexion de circuit (16a1, 16b1,
16¢1, 16d1) coté unité d’actionnement électroma-
gnétique et le moyen de connexion de circuit (16a2,
16b2) coté unité d’alimentation électrique d’entrai-
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nement,

un moyen comprenant une fiche ou un récepta-
cle, et

un autre moyen comprenant un réceptacle ou 5
une fiche connecté(e) a la fiche ou au récepta-
cle.
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