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(54) OPENING AND CLOSING DEVICE CONTROL SYSTEM

(57) A further improvement is achieved in the oper-
ability of a shutter device when opening and closing the
shutter device automatically. Provided are an opening
and closing device 20 which opens and closes an open-
ing 11 of a garage 10 by an opening and closing body
21, a transmitter 40 which is provided in a vehicle 30 and
implements turn on/off to send an automatic transmitting
signal in conjunction with turning on/off of a start switch
of the vehicle 30, an inside-garage sensor 22e which
outputs a vehicle sensing signal upon contactlessly sens-
ing the vehicle 30 in the garage 10, an outside-garage

sensor 22f which outputs the vehicle sensing signal upon
contactlessly sensing the vehicle in a specified area E
outside the garage 10, and a controller 22c which controls
the opening and closing device 20, wherein the controller
22c causes the opening and closing device 20 to perform
an open operation when either a condition, under which
the vehicle sensing signal from the inside-garage sensor
22e and said automatic transmitting signal are present,
or a condition, under which the vehicle sensing signal
from the outside-garage sensor 22f and the automatic
transmitting signal are present, is satisfied.
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Description

[Technical Field]

[0001] The present invention relates to an opening and
closing device control system which is appropriate for
controlling an opening and closing device such as a ga-
rage shutter device.

[Background Art]

[0002] As a prior art example of this type of invention,
there is the garage shutter device described in PTL 1. In
this garage shutter device, at the time of exit of a vehicle
from a garage, when the engine of the vehicle is started
by operating an ignition key, an automatic transmitting
signal is automatically wirelessly transmitted from a con-
trolling side wireless device in the vehicle in conjunction
with the operation. The shutter device opens a shutter
upon receiving the automatic transmitting signal using a
controlled side wireless device and automatically closes
the shutter when the vehicle travels away and the auto-
matic transmitting signal is no longer received. It should
be noted that the automatic transmitting signal continues
to be sent as long as the ignition key is in an on state.
[0003] On the other hand, at the time of entry of the
vehicle into the garage, when the automatic transmitting
signal transmitted from the controlling side wireless de-
vice of the vehicle approaching the shutter device is re-
ceived by the receiver of the shutter device, the shutter
devices opens the shutter. When the vehicle enters the
garage and the engine of the vehicle is stopped by the
operation of turning back the ignition key, the automatic
transmitting signal is no longer transmitted from the con-
trolling side wireless device. Consequently, the shutter
device automatically closes the shutter after a predeter-
mined time has elapsed since the automatic transmitting
signal was no longer received by the controlling side wire-
less device.

[Citation List]

[Patent Literature]

[0004] [PTL 1] Japanese Patent Application Publica-
tion No. 2001-152749

[Summary of Invention]

[Technical Problem]

[0005] In a case where the vehicle has traveled a cer-
tain distance from the shutter device, whether or not the
automatic transmitting signal transmitted from the con-
trolling side wireless device in the vehicle is received by
the controlled side wireless device of the shutter device
depends on the environment in which the shutter device
is placed such as the condition of the building having the

garage or the positional relationship between the shutter
device and the building. Accordingly, with the prior art
technique, the communicative distance between the con-
trolling side wireless device and the controlled side wire-
less device may vary.

[Solution to Problem]

[0006] In view of such a problem, the present invention
includes the following configuration.
[0007] An opening and closing device control system
includes: an opening and closing device which opens
and closes an opening of a garage by an opening and
closing body; a transmitter which is provided in a vehicle
and turns on/off sending an automatic transmitting signal
in conjunction with turning on/off of a start switch of the
vehicle; an inside-garage sensor which outputs a vehicle
sensing signal upon contactlessly sensing the vehicle in
the garage; an outside-garage sensor which outputs the
vehicle sensing signal upon contactlessly sensing the
vehicle in a specified area outside the garage, and a con-
troller which controls the opening and closing device,
wherein, the controller causes the opening and closing
device to perform an open operation when either a con-
dition, under which the vehicle sensing signal from the
inside-garage sensor and the automatic transmitting sig-
nal are present or a condition, under which the vehicle
sensing signal from the outside-garage sensor and au-
tomatic transmitting signal are present, is satisfied.

[Advantageous Effects of Invention]

[0008] Since the present invention is configured as de-
scribed above, it is possible to further improve the oper-
ability of the shutter device when the shutter device is
automatically opened and closed.

[Brief Description of Drawings]

[0009]

[Fig. 1]
Fig. 1 is a schematic diagram obtained by viewing
an example of an opening and closing device control
system according to the present invention in a lateral
direction.
[Fig. 2]
Fig. 2 is a schematic diagram obtained by viewing
the example of the opening and closing device con-
trol system in a front-to-rear direction from within a
garage.
[Fig. 3]
Fig. 3 is a schematic diagram showing an operation
during exit of a vehicle from the garage in order of
(a) to (c).
[Fig. 4]
Fig. 4 is a schematic diagram showing an operation
during entry of the vehicle into the garage in order
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of (a) to (c).
[Fig. 5]
Fig. 5 is a flow chart showing an example of the proc-
ess performed by a controller.
[Fig. 6]
Fig. 6 is a flow chart showing another example of the
process performed by the controller.

[Description of Embodiments]

[0010] One of the characteristic features of the present
embodiment is that an opening and closing device control
system includes: an opening and closing device which
opens and closes an opening of a garage by an opening
and closing body; a transmitter which is provided in a
vehicle and implements turn on/off to send an automatic
transmitting signal in conjunction with turning on/off of a
start switch of the vehicle; an inside-garage sensor which
outputs a vehicle sensing signal upon contactlessly sens-
ing the vehicle in the garage; an outside-garage sensor
which outputs the vehicle sensing signal upon contact-
lessly sensing the vehicle in a specified area outside the
garage, and a controller which controls the opening and
closing device, wherein the controller causes the opening
and closing device to perform an open operation when
either a condition, under which the vehicle sensing signal
from the inside-garage sensor and the automatic trans-
mitting signal are present or a condition under which the
vehicle sensing signal from the outside-garage sensor
and automatic transmitting signal are present, is satisfied
(See Fig. 5).
[0011] The "start switch" is the switch operated so as
to start the engine of the vehicle. The start switch includes
an ignition key, a card key, another electronic key, and
the like.
[0012] Another of the characteristic features is that, to
further improve the operability of the opening and closing
device, the controller is configured to cause the opening
and closing device to perform the open operation and
then cause the opening and closing device to perform a
close operation on condition that either the vehicle sens-
ing signal or the automatic transmitting signal is absent.
[0013] Still another of the characteristic features is that
the opening and closing device control system further
includes an obstacle sensing device which senses an
obstacle in an opening and closing path of the opening
and closing body and outputs an obstacle sensing signal.
The controller is configured to cause the opening and
closing device to perform the open operation and then
cause the opening and closing device to perform a close
operation on condition that either the vehicle sensing sig-
nal or the automatic transmitting signal is absent and the
obstacle sensing signal is absent.
[0014] Next, a detailed description will be given of pre-
ferred embodiments having the characteristic features
on the basis of the drawings.
[0015] An opening and closing device control system
1 includes an opening and closing device 20 which opens

and closes an opening 11 of a garage 10 by an opening
and closing body 21, a transmitter 40 which turns on/off
sending an automatic transmitting signal in conjunction
with turning on/off of the start switch of a vehicle 30, an
inside-garage sensor 22e which outputs a vehicle sens-
ing signal upon contactlessly sensing the vehicle 30 in
the garage 10, and an outside-garage sensor 22f which
outputs the vehicle sensing signal upon contactlessly
sensing the vehicle 30 in a specified area E outside the
garage 10. Using the controller of the opening and closing
device 20, the open and close operations of the opening
and closing body 21 are controlled.
[0016] The garage 10 in the illustrated example is
formed in a cuboid shape having an opening 11 in the
outwardly facing surface thereof, and is formed at the
first floor portion of a building or the like. Above the open-
ing 11, a storage part 22 of the opening and closing device
20 is disposed.
[0017] The opening and closing device 20 includes the
opening and closing body 21 which performs open and
close operations in a vertical direction so as to define a
space and open the space, the storage part 22 which
stores and unwinds out the opening and closing body 21
in the opening direction thereof, and guide rails 23 which
surround the respective end portions of the opening and
closing body 21 in a lateral width direction and guide the
opening and closing body 21 in opening and closing di-
rections (see Fig. 2).
[0018] The opening and closing body 21 includes an
opening-and-closing-body main body 21a having a gen-
erally rectangular shape in plan view and a bottom plate
member 21b to be brought into contact with a contact
target portion P (such as a floor surface, the ground sur-
face, or a frame member) which is connected to the lower
end of the opening-and-closing-body main body 21a (see
Fig. 2). The opening and closing body 21 is wound up
and unwound out by a winding shaft 22h (see Fig. 1) in
the storage part 22 to perform open and close operations.
[0019] The storage part 22 includes a store case 22a
having a generally cuboid shape elongated in the lateral
width direction of the opening and closing body, the wind-
ing shaft 22h which winds up and unwinds out the open-
ing and closing body 10 in the store case 22a, and an
opening and closing machine 22b which drives the wind-
ing shaft 22h to rotate via power transmission means (not
shown) such as a chain or a sprocket.
[0020] The opening and closing machine 22b includes
an electric motor which rotates the winding shaft 22h in
a winding direction and an unwinding direction, a braking
mechanism which brakes the rotation of the electric mo-
tor, and the like.
[0021] The controller 22c is an electric circuit including,
e.g., a microcomputer, a memory device, a relay circuit,
and the like and operates on the basis of a program stored
in advance. To the controller 22c, a receiver 22d, the
inside-garage sensor 22e, the outside-garage sensor
22f, an opening and closing position detector 22g, an
obstacle sensing device 22i, and the like are connected.
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[0022] The receiver 22d is an electric circuit which re-
ceives the transmitting signal transmitted from the trans-
mitter 40 and transfers a control instruction included in
the transmitting signal to the controller 22c and is formed
of a specified low-power wireless module or the like.
[0023] The inside-garage sensor 22e is the sensor
which contactlessly senses the vehicle 30 when the ve-
hicle 30 is stored in the garage 10 and outputs the re-
sulting vehicle sensing signal. In the illustrated example,
the inside-garage sensor 22e is formed of a phototube
sensor including a light emitter and a light receiver which
are disposed on both sides of the vehicle 30 in the garage
10. The inside-garage sensor 22e transmits the vehicle
sensing signal to the controller 22c by wire or wireless.
[0024] As another example of the inside-garage sen-
sor 22e, it is possible to use a contactless sensor of an-
other type such as a vehicular ultrasonic sensor, a mag-
netism detection sensor or the like.
[0025] The outside-garage sensor 22f is an area sen-
sor of a near infrared reflection type which is configured
to form a three-dimensional specified area E using a near
infrared beam emitted toward the outside of the garage
10 and collect the reflected beam of the infrared beam.
The outside-garage sensor 22f senses the entry of the
vehicle 30 into the specified area E on the basis of a
change in the reflected beam and transmits the resulting
vehicle sensing signal to the controller 22c.
[0026] In the specified area E, a boundary e1 in a di-
rection approaching the opening and closing body 21 is
set to be located in the vicinity of the outwardly facing
surface of the opening and closing body 21, as shown in
Fig. 1. In the specified area E, a boundary e2 in a direction
away from the opening and closing device 20 is set to be
located within a communicative range between the trans-
mitter 40 and the receiver 22d.
[0027] As another example of the outside-garage sen-
sor 22f, it is also possible to use a microwave Doppler
sensor designed to obtain a sensing signal proportional
to the moving speed of the vehicle 30 through a frequency
comparison between the microwave sent therefrom and
the reflected wave thereof, a laser sensor which emits a
laser beam into a curtain-like configuration and senses
the vehicle which enters the laser beam, or the like.
[0028] The opening and closing position detector 22g
is formed of a counter limit switch which outputs a contact
signal when the number of rotations of the output shaft
of the opening and closing machine 22b reaches a pre-
determined value. In another example, the opening and
closing position detector 22g may also be formed of an
encoder device designed to count the number of rotations
of the output shaft or winding shaft 22h, a proximity switch
designed to sense the position of the bottom plate mem-
ber 21b, or the like.
[0029] The obstacle sensing device 22i may be any
sensing device as long as the sensing device senses an
obstacle in the opening and closing path of the opening
and closing body 21 and transfers an obstacle sensing
signal to the controller 22c.

[0030] The obstacle sensing device 22i illustrated by
way of example in Fig. 2 is an infrared sensor having an
emitter provided closer to the lower end of one of the
guide rails 23 and a collecting collector provided closer
to the lower end of the other guide rail 23 so as to sense
the interruption of the path of an obstacle sensing medi-
um (which is an infrared beam in the present example)
which is emitted from the emitter and collected by the
collector by an obstacle.
[0031] In another example, the obstacle sensing de-
vice 22i may also be formed of an infrared sensor pro-
vided closer to the lower end of the opening and closing
body 21, a pyroelectric sensor provided in the outer sur-
face of the store case 22a to face downward, or the like.
[0032] The transmitter 40 includes a wireless transmis-
sion circuit using a specified power saving wireless meth-
od in a case (not shown) which is attachable/detachable
to/from the cigarette lighter socket of the vehicle 30. Upon
receiving a power supply from the cigarette lighter socket,
the transmitter 40 continues to transmit the automatic
transmitting signal including a control signal in a prede-
termined format. The control signal includes a specific
ID code set for each of the transmitters 40, an instruction
to start the open operation of the opening and closing
device 20, and the like.
[0033] When the start switch of the vehicle 30 is turned
on, the transmitter 40 operates upon receiving a power
supply from the vehicle 30 and continues to transmit the
automatic transmitting signal. In the vehicle 30, when the
start switch of the vehicle 30 is turned off, the power sup-
ply from the vehicle 30 is also cut off, and consequently
transmission of the automatic transmitting signal stops.
[0034] In Fig. 2, the reference numeral 24 denotes a
push button switch for effecting the opening and closing,
stopping, or the like of the opening and closing body 21.
The push button switch 24 is disposed at a position within
reach of a person on the inner wall surface of the garage
10 and connected to the controller 22c by wire or wireless.
[0035] Next, a control operation performed by the
opening and closing device control system 1 having the
configuration will be described in detail along the flow
chart shown in Fig. 5.
[0036] First, in an initial state, the opening and closing
body 21 is assumed to be in a fully closed state.
[0037] The controller 22c determines whether or not
the vehicle sensing signal from the inside-garage sensor
22e is input thereto and the automatic transmitting signal
received by the receiver 22d is input thereto (Step 1).
When the both signals are input thereto, the controller
22c advances the process to Step 2 or otherwise moves
the process to Step 1a.
[0038] In Step 1a, it is determined whether or not the
vehicle sensing signal from the outside-garage sensor
22f is input thereto and the automatic transmitting signal
received with the controller 22c is input thereto. When
the both signals are input thereto, the controller 22c ad-
vances the process to Step 2 and otherwise returns the
process to Step 1.
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[0039] In Step 2, the controller 22c activates the open-
ing and closing machine 22b to cause the winding shaft
22h to rotate in the winding direction and thus cause the
opening and closing body 21 to perform the open oper-
ation. The open operation is stopped when it is deter-
mined that the opening and closing body 21 is at a fully
opened position on the basis of the sensing signal from
the opening and closing position detector 22g.
[0040] As a result, at the time of exit of the vehicle from
the garage, when the engine of the vehicle 30 is started
in the state where the vehicle 30 in the garage 10 is
sensed by the inside-garage sensor 22e and the auto-
matic transmitting signal is transmitted from the transmit-
ter 40 and received by the receiver 22d as shown in, e.g.,
Fig. 3(b), Step 1 and Step 2 are performed so that the
opening and closing body 21 performs the open opera-
tion.
[0041] On the other hand, at the time of entry of the
vehicle into the garage, when the vehicle 30 outside the
garage 10 is sensed by the outside-garage sensor 22f
and the automatic transmitting signal from the transmitter
40 is received by the receiver 22d as shown in, e.g., Fig.
4(b), Step 1a and Step 2 are performed so that the open-
ing and closing body 21 performs the open operation.
[0042] Next, in Step 3, the controller 22c waits until the
vehicle sensing signal from the outside-garage sensor
22f is no longer input thereto and the automatic transmit-
ting signal from the transmitter 40 is no longer input there-
to. When the both signals are no longer input thereto, the
controller 22c advances the process to Step 4.
[0043] In Step 4, the controller 22c determines whether
or not an obstacle is sensed by the obstacle sensing de-
vice 22i. When there is no sensed obstacle, the controller
22c advances the process to Step 5 or otherwise returns
the process to Step 3.
[0044] In Step 5, the controller 22c determines whether
or not a predetermined time has elapsed after Step 4.
When the predetermined time has elapsed, the controller
22c advances the process to Step 6 subsequent thereto
or otherwise returns the process to Step 3.
[0045] In Step 6, the controller 22c activates the open-
ing and closing machine 22b to cause the winding shaft
22h to rotate in the unwinding direction and thus cause
the opening and closing body 21 to perform the close
operation. The close operation is stopped when it is de-
termined that the opening and closing body 21 is at a
fully closed position on the basis of the sensing signal
from the opening and closing position detector 22g or
when an obstacle is sensed by the obstacle sensing de-
vice 22i.
[0046] Accordingly, when the vehicle 30 that has exited
from the garage travels out of the specified area E formed
by the outside-garage sensor 22f as shown in, e.g., Fig.
3(c), Steps 3 to 6 described above are performed, and
the opening and closing body 21 performs the close op-
eration after a predetermined time has elapsed since the
absence of an obstacle was recognized.
[0047] On the other hand, when the vehicle 30 that has

entered the garage turns off the start switch (such as an
ignition key) and consequently the automatic transmitting
signal is no longer transmitted from the inside-garage
sensor 22e as shown in, e.g., Fig. 4(c), the opening and
closing body 21 performs the close operation after a pre-
determined time has elapsed since the absence of an
obstacle was recognized.
[0048] The predetermined time is set appropriately on
the basis of the time required by a driver in the vehicle
30 to move out of the vehicle 30 after the entry of the
vehicle into the garage.
[0049] Then, after Step 6, the process performed by
the controller 22c is returned to Step 1.
[0050] Thus, with the opening and closing device con-
trol system 1 having the configuration, even when the
communicative distance between the transmitter 40 and
the receiver 22d varies at the time of exit of the vehicle
from the garage depending on the environment in which
the shutter device is placed, the vehicle 30 that has
traveled away from the specified area E allows the open-
ing and closing body 21 to be closed.
[0051] Also, even when the communicative distance
between the transmitter 40 and the receiver 22d varies
at the time of entry of the vehicle into the garage, the
vehicle 30 that has entered the specified area E allows
the opening and closing body 21 to be opened.
[0052] Also, even when the vehicle 30 has entered the
vehicle 30, it is possible to cause the opening and closing
body 21 to promptly perform the close operation.
[0053] Therefore, it is possible to improve the opera-
bility and reliability of the opening and closing device 20
when the opening and closing device 20 is automatically
opened and closed.
[0054] Next, a description will be given of another ex-
ample (see Fig. 6) of control performed by the controller
22c.
[0055] Since the following example of control is ob-
tained by partly modifying the flow chart (see Fig. 5) of
the example of control described above, the modified por-
tion thereof will be mainly described in detail, while a
repeated detailed description thereof is omitted appro-
priately.
[0056] In the example of control (see Fig. 6), the con-
troller 22c first waits until the vehicle sensing signal from
the inside-garage sensor 22e or the vehicle sensing sig-
nal from the outside-garage sensor 22f is input thereto
(Step 11). When at least either one of the vehicle sensing
signals is input thereto, the controller 22c advances the
process to Step 12 subsequent thereto.
[0057] In Step 12, the controller 22c determines wheth-
er or not the automatic transmitting signal is input thereto.
When the automatic transmitting signal is input thereto,
the controller 22c advances the process to Step 13 sub-
sequent thereto or otherwise returns the process to Step
11.
[0058] In Step 13, the controller 22c activates the open-
ing and closing machine 22b to cause the winding shaft
22h to rotate in the winding direction and thus cause the
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opening and closing body 21 to perform the open oper-
ation.
[0059] As a result, at the time of exit of the vehicle from
the garage, when the start button of the vehicle 30 is
operated in the state where the vehicle 30 in the garage
10 is sensed by the inside-garage sensor 22e and the
automatic transmitting signal transmitted from the trans-
mitter 40 is received by the receiver 22d as shown in,
e.g., Fig. 3(b), Steps 11 to 13 are performed to cause the
opening and closing body 21 to perform the open oper-
ation.
[0060] At the time of entry of the vehicle into the garage,
when the vehicle 30 outside the garage 10 is sensed by
the outside-garage sensor 22f and the automatic trans-
mitting signal from the transmitter 40 is received by the
receiver 22d as shown in, e.g., Fig. 4(b) also, Steps 11
to 13 are performed to cause the opening and closing
body 21 to perform the open operation.
[0061] Then, in Steps 14 to 17, the controller 22c per-
forms the same process as in Steps 3 to 6 described
above.
[0062] Next, in Step 18, the controller 22c determines
whether or not the vehicle sensing signal from the inside-
garage sensor 22e is input thereto. When the vehicle
sensing signal is input thereto, the controller 22c advanc-
es the process to Step 19 or otherwise moves the process
to Step 18a.
[0063] In Step 19, an entry notification notifying that
the vehicle 30 has entered the garage 10 is made. On
the other hand, in Step 18a, an exit notification notifying
that the vehicle 30 has exited from the garage 10 and
traveled away therefrom is made.
[0064] More specifically, each of the entry notification
and the exit notification is a wireless or wired signal trans-
mitted from the controller 22c to a notification device in
the building where the opening and closing device control
system 1 is placed.
[0065] Upon receiving the signal, the notification de-
vice notifies a person in the building of the situation of
entry into the garage or exit from the garage using a
sound or voice and light emission, image display, or the
like.
[0066] In another example, it is also possible to omit
Steps 18, 18a and 19 described above from the flow chart
in Fig. 6 and keep the notification from being made or
add Steps 18, 18a and 19 described above to the flow
chart in Fig. 5 and allow the notification to be made.
[0067] In the embodiment described above, after the
opening and closing body 21 is caused to perform the
open operation, the opening and closing body 21 is
caused to perform the close operation on condition that
either one of the vehicle sensing signal from the outside-
garage sensor 22f and the automatic transmitting signal
from the transmitter 40 is absent (Steps 3 and 14). How-
ever, in another example, it is also possible to cause the
opening and closing body 21 to perform the close oper-
ation on condition that each of the two signals is absent.
[0068] The present invention is not limited to the em-

bodiments described above and can appropriately be
modified within the scope which does not change the gist
of the present invention.

[Reference Signs List]

[0069]

1 Opening and closing device control system
10 Garage
11 Opening
21 Opening and closing body
20 Opening and closing device
22c Controller
22e Inside-garage sensor
22f Outside-garage sensor
30 Vehicle
40 Transmitter
E Specified area

Claims

1. An opening and closing device control system, com-
prising:

an opening and closing device which opens and
closes an opening of a garage by an opening
and closing body;
a transmitter which is provided in a vehicle and
turns on/off sending of an automatic transmitting
signal in conjunction with turning on/off of a start
switch of the vehicle;
an inside-garage sensor which outputs a vehicle
sensing signal upon contactlessly sensing the
vehicle in the garage;
an outside-garage sensor which outputs the ve-
hicle sensing signal upon contactlessly sensing
the vehicle in a specified area outside the ga-
rage; and
a controller which controls the opening and clos-
ing device, wherein
the controller causes the opening and closing
device to perform an open operation when either
a condition, under which the vehicle sensing sig-
nal from the inside-garage sensor and the auto-
matic transmitting signal are present, or a con-
dition, under which the vehicle sensing signal
from the outside-garage sensor and the auto-
matic transmitting signal are present, is satis-
fied.

2. The opening and closing device control system ac-
cording to claim 1, wherein the controller is config-
ured to cause the opening and closing device to per-
form the open operation and then cause the opening
and closing device to perform a close operation on
condition that either the vehicle sensing signal or the
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automatic transmitting signal is absent.

3. The opening and closing device control system ac-
cording to claim 1, further comprising:

an obstacle sensing device which senses an ob-
stacle in an opening and closing path of the
opening and closing body and outputs an obsta-
cle sensing signal, wherein
the controller is configured to cause the opening
and closing device to perform the open opera-
tion and then cause the opening and closing de-
vice to perform a close operation on condition
that either the vehicle sensing signal or the au-
tomatic transmitting signal is absent and the ob-
stacle sensing signal is absent.
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