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(54) DAMPER OPENING/CLOSING DEVICE

(57) A damper opening/closing device (10) compris-
es an opening/closing lid (18), a retention mechanism
(20), and a return mechanism (24). The retention mech-
anism (20) retains the opening/closing lid (18) to place
an opening (12) in an open state while power is being
supplied, and releases the retention of the opening/clos-

ing lid (18) to place the opening (12) in a closed state
when the power supply stops. The return mechanism (24)
returns the opening/closing lid (18) to a state of retention
by the retention mechanism (20) when the opening/clos-
ing lid (18) is in a closed state while power is being sup-
plied.
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Description

Technical Field

[0001] The present invention relates to a damper open-
ing/closing device, for example, a damper opening/clos-
ing device suitable for opening and closing an air supply
port, an exhaust port, or the like, installed in a container
or the like.

Background Art

[0002] As a device that serves to control opening and
closing of a damper, for example, there is the damper
opening/closing device disclosed in JP 2006-187524 A.
[0003] Such a damper opening/closing device is
equipped with an opening/closing circuit unit in which
there are formed a charging circuit for accumulating an
electric charge in an electrical power storage means, and
a discharging circuit for discharging the electric charge
accumulated in the electrical power storage means, and
a relay that switches to either one of the charging circuit
or the discharging circuit, in accordance with a connected
state of the opening/closing circuit unit and an external
power source.
[0004] When the opening/closing circuit unit and the
external power source are in an electrically connected
energized state, the relay switches to the charging circuit,
and an electric charge is accumulated in the electrical
power storage means. Further, when the opening/closing
circuit unit and the external power source are electrically
disconnected, the relay discharges the electric charge
that was accumulated in the electrical power storage
means by the discharging circuit, and supplies the elec-
tric charge to a solenoid to drive a plunger of the solenoid,
and by a damper opening/closing mechanism being op-
eratively coupled to the plunger, the damper is changed
from an open state into a closed state.

Summary of Invention

[0005] However, in the damper opening/closing device
disclosed in JP 2006-187524 A, it is necessary for the
electric charge to be accumulated in the electrical power
storage means during a period in which electrical power
is being supplied from the external power source. There-
fore, the charging circuit for accumulating the electric
charge, the electrical power storage means for accumu-
lating the electric charge, and the discharging circuit for
discharging the electric charge from the electrical power
storage means at the time of a power failure are required.
[0006] Further, in the above-described damper open-
ing/closing device, in the case of there being one elec-
trical power storage means, it becomes impossible for
the damper to be closed if the electrical power storage
means has become damaged. This problem is solved by
connecting a plurality of such electrical power storage
means in parallel, but a concern arises in that the circuit

system may become complex.
[0007] Further, if the amount of electric charge stored
in the electrical power storage means is small, it is not
possible to secure sufficient energy to close the damper,
and there is a concern that the damper cannot be closed.
[0008] The present invention has been devised with
the aim of solving the aforementioned problems, and has
the object of providing a damper opening/closing device
which, even in the case that supply of electrical power
from an external power source is cut off, is capable of
closing an air supply port or the like without using an
electrical power storage means or the like, and in addi-
tion, is capable of being returned to its initial open state
in the case that supply of electrical power from the ex-
ternal power source is restarted.
[0009] The damper opening/closing device according
to the present invention is installed in an opening used
for air conditioning, and comprises an opening/closing
lid, a retention mechanism configured to retain the open-
ing/closing lid and place the opening in an open state
during a period in which supply of electrical power is being
carried out, and to release retention of the opening/clos-
ing lid and place the opening in a closed state when the
supply of electrical power is stopped, and a return mech-
anism configured to return the opening/closing lid to the
state of being retained by the retention mechanism, in a
case that the opening/closing lid is in a closed state during
the period in which the supply of electrical power is being
carried out.
[0010] In accordance with the damper opening/closing
device according to the present invention, even in the
case that supply of electrical power from the external
power source is cut off, the damper opening/closing de-
vice is capable of closing the air supply port or the like
without using an electrical power storage means or the
like, and in addition, is capable of being returned to its
initial open state in the case that supply of electrical power
from the external power source is restarted.

Brief Description of Drawings

[0011]

FIG. 1 is a plan view showing a damper opening/clos-
ing device according to the present embodiment as
viewed from above;
FIG. 2 is a side view showing the damper open-
ing/closing device according to the present embod-
iment as viewed from the direction of the arrow II in
FIG. 1;
FIG. 3 is a front view showing the damper open-
ing/closing device according to the present embod-
iment as viewed from the direction of the arrow III in
FIG. 1;
FIG. 4 is a plan view showing a return mechanism
and a retention mechanism as viewed from above;
FIG. 5A is a front view showing an assembly of a
cam plate and a crank plate;
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FIG. 5B is a cross-sectional view taken along line
VB-VB in FIG. 5A;
FIG. 6 is a wiring diagram showing a part of a circuit
system including a rotation control unit; and
FIG. 7 is a time chart showing operations of the
damper opening/closing device according to the
present embodiment.

Description of Embodiments

[0012] Hereinafter, an exemplary embodiment of a
damper opening/closing device according to the present
invention will be described with reference to FIGS. 1 to 7.
[0013] As shown in FIGS. 1 to 3, a damper open-
ing/closing device 10 according to the present embodi-
ment is installed, for example, in an opening 12 such as
an air supply port installed on the floor surface of a con-
tainer or the like.
[0014] The damper opening/closing device 10 includes
a base platform 16 having a frame portion 14 mounted
so as to surround the opening 12 within the floor surface,
an opening/closing lid 18 that is installed to be capable
of rotating with respect to the base platform 16 and that
opens and closes the opening 12, a retention mechanism
20 fixed to the base platform 16, and a return mechanism
24.
[0015] In addition to the above-described frame portion
14, the base platform 16 integrally includes a pedestal
26, which is installed adjacent to one side of the frame
portion 14.
[0016] The opening/closing lid 18 is formed, for exam-
ple, by a metal plate, and with a sufficient size so as to
close the opening 12. In the example shown in FIG. 1,
since the opening 12 has a rectangular shape when
viewed from above, the opening/closing lid 18 is formed
in a rectangular shape in the same manner as the open-
ing 12. Of course, depending on the shape of the opening
12, the shape of the opening/closing lid 18 may be a
circular shape, an elliptical shape, a track shape, a po-
lygonal shape, or the like. Moreover, such a track shape
is a shape that is made up from two opposing semicircular
portions, and two parallel straight line portions connect-
ing the two semicircular portions. Further, a locked metal
fixture 27, which is locked and fixed by the retention
mechanism 20, is provided on an upper part of the open-
ing/closing lid 18.
[0017] The retention mechanism 20 retains the open-
ing/closing lid 18 and places the opening 12 in the open
state during a period in which supply of electrical power
from an external power source or the like is being carried
out, and releases retention of the opening/closing lid 18
when the supply of electrical power is stopped.
[0018] More specifically, as shown in FIGS. 2 and 4,
the retention mechanism 20 includes a motor base 28,
and an electromagnetic chuck 30 fixed to a distal end
portion of the motor base 28. The motor base 28 includes,
on the base platform 16, two metal plates (a first metal
plate 32A and a second metal plate 32B: see FIG. 4)

installed in an L-shape when viewed from above. Both
the first metal plate 32A and the second metal plate 32B
are installed so that plate surfaces thereof extend in a
vertical direction, in other words, so that the plate surfac-
es are oriented along a horizontal direction. The first met-
al plate 32A is installed on the base platform 16, and the
second metal plate 32B is installed from the base platform
16 to a location above the opening/closing lid 18. How-
ever, the second metal plate 32B is not fixed to the open-
ing/closing lid 18. Further, a part of a lower portion of the
second metal plate 32B is removed or cut off, so as not
to interfere with an opening operation of the opening/clos-
ing lid 18.
[0019] In addition, a mounting metal fixture 34 used for
mounting the electromagnetic chuck 30 and having a U-
shaped cross section is attached to the plate surface of
the second metal plate 32B, and the electromagnetic
chuck 30 is attached to a distal end portion of the mount-
ing metal fixture 34. Further, a retaining metal fixture 36
is rotatably attached by a support shaft 38 to the mounting
metal fixture 34. The retaining metal fixture 36 includes
an attracted site 36a facing an attracting surface of the
electromagnetic chuck 30, and a locking site 36b having,
for example, an L-shaped cross section, and integrally
provided on a distal end of the attracted site 36a.
[0020] In addition, as shown by the two-dot-dashed line
in FIG. 2, in a state in which the mounting metal fixture
34 is retained (attracted) by the electromagnetic chuck
30, a portion of the locked metal fixture 27 provided on
the upper part of the opening/closing lid 18 is locked onto
the locking site 36b, whereby the opening/closing lid 18
is retained in the open state. When the supply of electrical
power is stopped, and retention (attraction) by the elec-
tromagnetic chuck 30 is released, the retaining metal fix-
ture 36 is rotated about the support shaft 38 by the weight
of the opening/closing lid 18, whereby the locked metal
fixture 27 of the opening/closing lid 18 is disengaged from
the retaining metal fixture 36. As a result, the open-
ing/closing lid 18 rotates (falls) about hinges 22, and the
opening 12 is placed in a closed state (refer to the solid
line in FIG. 2).
[0021] The hinges 22 are attached between the open-
ing/closing lid 18 and portions of the frame portion 14 of
the base platform 16 where the pedestal 26 is provided.
Consequently, at first, the opening/closing lid 18 is re-
tained by the retention mechanism 20 in a state of being
oriented obliquely upward with the hinges 22 serving as
a fulcrum or point of rotation. When the retention by the
retention mechanism 20 is released, the opening/closing
lid 18 falls downward due to its own weight, and at this
time, the opening/closing lid 18 rotates downward about
the hinges 22, and closes the opening 12. Moreover, in
the example shown in FIG. 1, a case is shown in which
the hinges 22 are attached on both left and right sides of
a long side of the opening/closing lid 18 that are adjacent
to a portion where the pedestal 26 of the frame portion
14 is provided. Of course, the positions where the hinges
22 are attached and the number of the hinges 22 may
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be appropriately set in accordance with the shape of the
opening/closing lid 18.
[0022] As shown in FIG. 2, when the supply of electrical
power is restarted, the return mechanism 24 lifts the
opening/closing lid 18 upward, and causes the open-
ing/closing lid 18 to be returned to the state of being re-
tained by the retention mechanism 20. Further, during
the supply of electrical power, even if the retention by the
electromagnetic chuck 30 is released and the open-
ing/closing lid 18 is placed in the closed state, the open-
ing/closing lid 18 is lifted upward, and the opening/closing
lid 18 is returned to the state of being retained by the
retention mechanism 20.
[0023] More specifically, as shown in FIGS. 1 and 3,
the return mechanism 24 includes a motor 40, an arm 42
that rotates the opening/closing lid 18 upward accompa-
nying rotation of the motor 40, a rotation control unit 44
that controls rotational driving of the motor 40 (see FIG.
6), and a transmission mechanism 46 that transmits a
rotational force of the motor 40 to the arm 42 (see FIGS.
2, 5A, and 5B) .
[0024] Further, as shown in FIG. 1, the return mecha-
nism 24 includes a handle 48 provided on an upper sur-
face of the opening/closing lid 18, and a hinge pin 50
provided on the handle 48. The handle 48 is formed by,
for example, opposing two L-shaped metal plates 52a
and 52b (see FIG. 3) that extend from a side on which
the hinges 22 are attached toward a side opposing to
that side. The hinge pin 50 is connected between the two
metal plates 52a and 52b.
[0025] The motor 40 is installed on the pedestal 26 in
a manner so that an output shaft 54 (rotary shaft) of the
motor 40 penetrates through the second metal plate 32B
(see FIG. 5B) of the motor base 28.
[0026] As shown in FIGS. 5A and 5B, the transmission
mechanism 46 includes a cam plate 56 attached to the
output shaft 54 of the motor 40 that penetrates through
the second metal plate 32B. The cam plate 56 includes
a cam surface 56a formed by an outwardly bulging por-
tion of a disk-shaped peripheral surface thereof.
[0027] As shown in FIG. 6, the rotation control unit 44
includes a damper internal circuit 64 connected between
a power supply line 60 and a ground line 62, and a first
switch 66A and a second switch 66B connected respec-
tively between the power supply line 60 and the damper
internal circuit 64. The first switch 66A includes, for ex-
ample, a normally open type make contact 68a (a-con-
tact), and is turned on when supply of electrical power
from the external power source or the like is started. Con-
sequently, electrical power is supplied to the damper in-
ternal circuit 64 through the power supply line 60. On the
other hand, the second switch 66B includes, for example,
a normally closed type break contact 68b (b-contact),
and normally, electrical power from the external power
source or the like is supplied to the damper internal circuit
64 through the power supply line 60.
[0028] The damper internal circuit 64 includes, for ex-
ample, four contacts (first through fourth contacts 70a to

70d). The first switch 66A is connected between the pow-
er supply line 60 and the first contact 70a, and the second
switch 66B is connected between the power supply line
60 and the second contact 70b. The third contact 70c
and the fourth contact 70d are connected to the ground
line 62.
[0029] Further, the damper internal circuit 64 includes
the motor 40 connected between the first contact 70a
and the third contact 70c, a first limit switch 74A and a
second limit switch 74B connected in parallel between
the first contact 70a and the motor 40, and the electro-
magnetic chuck 30 connected between the second con-
tact 70b and the fourth contact 70d.
[0030] The first limit switch 74A includes, for example,
a normally closed type first break contact 78a, and the
second limit switch 74B includes, for example, a normally
closed type second break contact 78b. Accordingly, as
can be understood from FIG. 6, the motor 40 is rotation-
ally driven when at least one of the first break contact
78a and the second break contact 78b is placed in an on
state.
[0031] Further, as shown in FIG. 2, the first limit switch
74A is attached, for example, between the mounting met-
al fixture 34 and the opening/closing lid 18. Preferably,
the first limit switch 74A is attached at a position where
the first break contact 78a of the first limit switch 74A
becomes placed in the off state by the opening/closing
lid 18, at a stage when the opening/closing lid 18 transi-
tions to the open state. Of course, the first limit switch
74A may be attached at a position where the first break
contact 78a thereof becomes placed in the off state, at
a stage when the opening/closing lid 18 is fully opened.
[0032] The second limit switch 74B, for example, is at-
tached to a surface of the second metal plate 32B of the
motor base 28, the surface facing the arm 42, above the
cam plate 56. Preferably, the second limit switch 74B is
attached at a position where the second break contact
78b is placed in the off state by the cam surface 56a of
the cam plate 56. In an initial state, specifically, in a state
in which the arm 42 is in an initial position, as shown in
FIG. 2, a pin 80a of a crank plate 80 is in an upper limit
position, and the cam surface 56a of the cam plate 56
presses the second break contact 78b of the second limit
switch 74B, whereby the second break contact 78b be-
comes placed in the off state. Moreover, the upper limit
position refers to a position from which the pin 80a is
incapable of being moved upward any further.
[0033] Accordingly, when the cam plate 56 is rotated
due to rotation of the motor 40, the second break contact
78b becomes placed in the off state over a period of time
during which the cam surface 56a presses the second
break contact 78b of the second limit switch 74B. When
the cam surface 56a separates away from the second
break contact 78b, the second break contact 78b is
placed in the on state.
[0034] As shown in FIGS. 2, 5A, and 5B, the transmis-
sion mechanism 46 includes the crank plate 80, which is
disposed on an outer side of the cam plate 56 and is
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attached to the output shaft 54 of the motor 40. The crank
plate 80 is provided with, on the surface thereof that is
opposite to the cam plate 56 side and at an eccentric
position, the pin 80a which projects outwardly.
[0035] As shown in FIGS. 1 and 2, the arm 42 is con-
stituted by an elongate metal fixture having an L-shaped
cross section and extending from the base platform 16
side toward the opening/closing lid 18 side. As shown in
FIG. 2, the arm 42 includes a rotary shaft 82 provided in
a central portion thereof, and an elongate hole 84 which
is provided on the base platform 16 side, and through
which the pin 80a of the crank plate 80 is inserted. The
elongate hole 84 is formed so that a major axis thereof
lies along the longitudinal direction of the arm 42.
[0036] When the crank plate 80 is rotated in one direc-
tion (in a counterclockwise direction when viewed from
the output shaft 54 of the motor 40) by rotational driving
of the motor 40, the pin 80a of the crank plate 80 slides
along the elongate hole 84 of the arm 42 while rotating.
Consequently, the arm 42 rotates in a counterclockwise
direction about the rotary shaft 82, and the hinge pin 50
of the handle 48 is hooked on a distal end portion 42a
(see FIG. 1) on the opening/closing lid 18 side, and is
lifted upward. As a result, the opening/closing lid 18 is
rotated upward about the hinges 22, and is retained in
the open state by the electromagnetic chuck 30.
[0037] In this instance, operations of the damper open-
ing/closing device 10 according to the present embodi-
ment will be described with reference to the time chart
shown in FIG. 7.
[0038] First, at time t1, when supply of electrical power
to the power supply line 60 from the external power
source or the like is carried out, the first switch 66A is
placed in the on state, and electrical power is supplied
to the motor 40, together with electrical power being sup-
plied to the electromagnetic chuck 30 via the second
switch 66B. For example, as shown in FIG. 2, by electrical
power being supplied to the motor 40 (see FIG. 3), the
cam plate 56 and the crank plate 80 are rotated in a coun-
terclockwise direction, and along therewith, the cam sur-
face 56a of the cam plate 56 separates away from the
second break contact 78b of the second limit switch 74B,
and the second limit switch 74B becomes placed in the
on state (at time t2). Further, the arm 42 is also rotated
in a counterclockwise direction about the rotary shaft 82,
and gradually lifts the opening/closing lid 18 upward (re-
fer to the two-dot-dashed line in FIG. 2). Consequently,
the opening/closing lid 18 rotates upward about the hing-
es 22.
[0039] In addition, accompanying rotation of the cam
plate 56 and the crank plate 80, the pin 80a of the crank
plate 80 arrives, for example, at a lower limit position, or
alternatively in the vicinity thereof, and at a stage (for
example, at time t3) at which the opening/closing lid 18
is fully opened, the opening/closing lid 18 is retained by
the electromagnetic chuck 30. Moreover, the lower limit
position refers to a position from which the pin 80a is
incapable of being moved downward any further. Further,

at this time, in accordance with the first break contact
78a being pressed by the opening/closing lid 18, the first
limit switch 74A becomes placed in the off state. At this
stage, since electrical power is being supplied to the mo-
tor 40 via the second limit switch 74B, the cam plate 56
and the crank plate 80 continue to rotate in the counter-
clockwise direction.
[0040] Thereafter, accompanying rotation of the cam
plate 56 and the crank plate 80, the cam surface 56a of
the cam plate 56 presses the second break contact 78b
of the second limit switch 74B, whereby the second break
contact 78b becomes placed in the off state (at time t4),
and supply of electrical power to the motor 40 is stopped.
At this time, since the pin 80a arrives at the upper limit
position, or alternatively in the vicinity thereof and the
cam plate 56 and the crank plate 80 stop rotating, the
arm 42 is returned to the initial state (refer to the solid
line in FIG. 2).
[0041] If the retention of the opening/closing lid 18 by
the electromagnetic chuck 30 is released and the open-
ing/closing lid 18 becomes placed in the closed state due
to its own weight, since the first break contact 78a of the
first limit switch 74A is placed in the on state (at time t5),
rotational driving of the motor 40 is started (restarted)
again, the operations at the times t2 to t4 are repeated,
and the opening/closing lid 18 is returned to the open
state. Such a returning operation is based on priority be-
ing given to driving of the opening/closing lid 18 to be
opened, because basically, it is necessary for the open-
ing/closing lid 18 to be maintained open (in a state of
supplying air) at all times.
[0042] In contrast thereto, at the time of an emergency
(at a time when a combustible gas is detected or the like),
the opening/closing lid 18 is placed in the closed state
by stopping the supply of electrical power to the power
supply line 60. More specifically, for example, at time t6,
in the case that a combustible gas is detected, the supply
of electrical power to the power supply line 60 from the
external power source or the like is stopped. Conse-
quently, the supply of electrical power to the electromag-
netic chuck 30 and the motor 40 is stopped, and the open-
ing/closing lid 18 becomes placed in the closed state.
[0043] In this manner, in the damper opening/closing
device 10 according to the present embodiment, the
opening/closing lid 18 is retained by the retention mech-
anism 20 in a state of being oriented obliquely upward
with the hinges 22 serving as a fulcrum or point of rotation,
whereby the opening 12 can be placed in the open state.
Even if the retention by the electromagnetic chuck 30 is
released and the opening/closing lid 18 is placed in the
closed state, the opening/closing lid 18 is driven by the
return mechanism 24, and the opening/closing lid 18 can
be returned to the state of being retained by the retention
mechanism 20. In particular, when the opening/closing
lid 18 is retained in the open state by the retention mech-
anism 20, the arm 42 is returned to the initial position.
Therefore, the opening/closing lid 18 can be smoothly
returned to the open state by the return mechanism 24.
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[0044] On the other hand, at the time of an emergency
or the like, when the supply of electrical power to the
retention mechanism 20 is stopped, the retention by the
retention mechanism 20 is released, and the open-
ing/closing lid 18 falls downward due to its own weight.
At this time, the opening/closing lid 18 rotates downward
about the hinges 22, and closes the opening 12. More
specifically, the opening 12 can be placed in the closed
state. Even if the supply of electrical power from the ex-
ternal power source is cut off, the opening 12 can be
closed without using an electrical means such as an elec-
trical power storage means or the like, and consumption
of electrical power (standby power or the like) can be
reduced.
[0045] In the case that the supply of electrical power
from the external power source is restarted, the open-
ing/closing lid 18 is retained again by the retention mech-
anism 20 in a state of being oriented obliquely upward
with the hinges 22 serving as a fulcrum or point of rotation,
whereby the opening 12 can be placed in the open state.
[0046] Further, according to the present embodiment,
there are included the crank plate 80 which is rotated by
driving of the motor 40, and rotates the arm 42 in a di-
rection to open the opening/closing lid 18, and the cam
plate 56 which is rotated together with the crank plate 80
by driving of the motor 40. The cam plate 56 includes the
cam surface 56a that places the second break contact
78b in an off state based on the arm 42 being returned
to the initial position.
[0047] By rotating the crank plate 80 together with the
cam plate 56 by the motor 40, it is possible to perform,
by the single motor 40, the operation of rotating the arm
42 in the direction to open the opening/closing lid 18 by
the crank plate 80, and the operation of placing the sec-
ond break contact 78b in the off state by the cam surface
56a of the cam plate 56 based on the arm 42 being re-
turned to its initial position, and it is possible to effectively
simplify the structure and reduce the number of compo-
nent parts.
[0048] The above-described embodiment can be sum-
marized in the following manner.

[1] The damper opening/closing device 10 is a damp-
er opening/closing device installed in the opening 12
used for air conditioning, and comprises the open-
ing/closing lid 18, the retention mechanism 20 that
retains the opening/closing lid 18 and places the
opening 12 in the open state during a period in which
supply of electrical power is being carried out, and
releases retention of the opening/closing lid 18 and
places the opening 12 in a closed state when the
supply of electrical power is stopped, and the return
mechanism 24 that returns the opening/closing lid
18 to the state of being retained by the retention
mechanism 20, in the case that the opening/closing
lid 18 is in the closed state during the period in which
supply of electrical power is being carried out.
In accordance with these features, initially, during

the period in which electrical power is being supplied,
the retention mechanism 20 retains the open-
ing/closing lid 18 and places the opening 12 in the
open state. When the supply of electrical power is
stopped, the retention mechanism 20 releases the
retention of the opening/closing lid 18, and thereby
places the opening 12 in the closed state. In this
manner, even if the supply of electrical power from
the external power source is cut off, the opening 12
can be closed without using an electrical means such
as an electrical power storage means or the like, and
consumption of electrical power (standby power or
the like) can be reduced. Additionally, even if the
retention by the retention mechanism 20 is released
and the opening/closing lid 18 is placed in the closed
state during the period in which supply of electrical
power is being carried out, it is possible for the open-
ing/closing lid 18 to be returned to the state of being
retained by the retention mechanism 20, by the re-
turn mechanism 24.
[2] In the present embodiment, the retention mech-
anism 20 may be the electromagnetic chuck 30 that
electromagnetically retains the opening/closing lid
18. The opening/closing lid 18 can be retained in the
open state by supplying electrical power thereto.
[3] In the present invention, movement of the open-
ing/closing lid 18 when retention of the opening/clos-
ing lid 18 by the retention mechanism 20 is released
takes place due to the weight of the opening/closing
lid 18. In accordance with this feature, even if the
supply of electrical power from the external power
source is cut off, the air supply port or the like can
be closed by the opening/closing lid 18 without using
an electrical power storage means or the like.
[4] In the present embodiment, the return mechanism
24 includes the first contact 70a and the second con-
tact 70b, the motor 40 which is rotationally driven
based on at least one of the first contact 70a and the
second contact 70b being placed in an on state, and
the arm 42 that rotates in a direction to open the
opening/closing lid 18 from the initial position as the
motor 40 is rotationally driven. The first contact 70a
is placed in the off state based on the open state of
the opening/closing lid 18, and the second contact
70b is placed in the off state based on the arm 42
being returned to the initial position. In accordance
with these features, when the opening/closing lid 18
is retained in the open state by the retention mech-
anism 20, the arm 42 is returned to the initial position.
Therefore, the opening/closing lid 18 can be smooth-
ly returned to the open state by the return mechanism
24.
[5] In the present embodiment, the open state of the
opening/closing lid 18 is a state in which the open-
ing/closing lid 18 is retained by the retention mech-
anism 20, and the second contact 70b is placed in
the off state based on the arm 42 being returned to
the initial position, after the first contact 70a has been
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placed in the off state.
[6] In the present embodiment, there are further in-
cluded the crank plate 80 which is rotated by driving
of the motor 40, and rotates the arm 42 in the direc-
tion to open the opening/closing lid 18, and the cam
plate 56 that is rotated together with the crank plate
80 by driving of the motor 40, and the cam plate 56
includes the cam surface 56a that places the second
contact 70b in the off state based on the arm 42 being
returned to the initial position.

[0049] The crank plate 80 and the cam plate 56 are
rotated together by the motor 40. Consequently, it is pos-
sible to perform, by a single motor, the operation of ro-
tating the arm 42 in the direction to open the opening/clos-
ing lid 18 by the crank plate 80, and the operation of
placing the second contact 70b in the off state by the cam
surface 56a of the cam plate 56 based on the arm 42
being returned to its initial position, and it is possible to
effectively simplify the structure and reduce the number
of component parts.
[0050] Moreover, the damper opening/closing device
according to the present invention is not limited to the
above-described embodiment, and it is a matter of course
that various configurations could be adopted therein with-
out departing from the essence and gist of the present
invention.

Claims

1. A damper opening/closing device (10) installed in an
opening (12) used for air conditioning, the damper
opening/closing device (10) comprising:

an opening/closing lid (18);
a retention mechanism (20) configured to retain
the opening/closing lid (18) and place the open-
ing (12) in an open state during a period in which
supply of electrical power is being carried out,
and to release retention of the opening/closing
lid (18) and place the opening (12) in a closed
state when the supply of electrical power is
stopped; and
a return mechanism (24) configured to return
the opening/closing lid (18) to the state of being
retained by the retention mechanism (20), in a
case that the opening/closing lid (18) is in a
closed state during the period in which the sup-
ply of electrical power is being carried out.

2. The damper opening/closing device (10) according
to claim 1, wherein the retention mechanism (20)
includes an electromagnetic chuck (30) configured
to electromagnetically retain the opening/closing lid
(18).

3. The damper opening/closing device (10) according

to claim 1 or 2, wherein movement of the open-
ing/closing lid (18) when retention of the open-
ing/closing lid (18) by the retention mechanism (20)
is released takes place due to a weight of the open-
ing/closing lid (18).

4. The damper opening/closing device (10) according
to any one of claims 1 to 3, wherein

the return mechanism (24) includes:
a first contact (70a) and a second contact (70b);
a motor (40) configured to be rotationally driven
based on at least one of the first contact (70a)
and the second contact (70b) being placed in an
on state; and
an arm (42) configured to rotate in a direction to
open the opening/closing lid (18) from an initial
position as the motor (40) is rotationally driven,
the first contact (70a) is placed in an off state
based on an open state of the opening/closing
lid (18), and
the second contact (70b) is placed in an off state
based on the arm (42) being returned to the initial
position.

5. The damper opening/closing device (10) according
to claim 4, wherein

the open state of the opening/closing lid (18) is
a state in which the opening/closing lid (18) is
retained by the retention mechanism (20), and
the second contact (70b) is placed in the off state
based on the arm (42) being returned to the initial
position, after the first contact (70a) has been
placed in the off state.

6. The damper opening/closing device (10) according
to claim 4 or 5, further comprising:

a crank plate (80) configured to be rotated by
driving of the motor (40), and to rotate the arm
(42) in the direction to open the opening/closing
lid (18); and
a cam plate (56) configured to be rotated togeth-
er with the crank plate (80) by driving of the motor
(40), wherein
the cam plate (56) includes a cam surface (56a)
configured to place the second contact (70b) in
the off state based on the arm (42) being re-
turned to the initial position.
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