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(54) ALARM, CONTROL METHOD, AND PROGRAM

(567)  Anobjectof the present disclosure is to improve
reliability relating to an alert. An alarm (1) is to be installed
in a structural component. The alarm (1) includes an ap-
paratus detecting unit (6), a control unit (10), and an alert
unit (8). The apparatus detecting unit (6) is configured to
detectfirst information corresponding to an internal event
relating to the alarm (1) itself. The control unit (10) is
configured to receive the first information to determine
the presence or absence of the internal event. The control
unit (10) is configured to receive second information re-
lating to an external event that requires emission of an
alarm sound to determine the presence or absence of
the external event. The alert unit (8) is configured to issue
an alert concerning the presence of the internal event
andthe presence of the external event. The internal event
at least includes a time for replacement of the alarm (1).
The control unit (10) is configured to cause the alert unit
(8) to issue an alert concerning the external event with
priority over an alert concerning the time for replacement.
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Description
Technical Field

[0001] The present disclosure generally relates to
alarms, control methods, and programs, and specifically,
to an alarm configured to alert people to the presence of
an external event such as a fire, and a method and pro-
gram for controlling such an alarm.

Background Art

[0002] Patent Literature 1 discloses a known residen-
tial fire alarm. The residential fire alarm includes a smoke
detecting unit with a smoke inlet, which is provided at the
center of its cover, and detects the outbreak of a fire when
the concentration of smoke produced by a fire reaches
a predetermined concentration. The residential fire alarm
further has sound holes on a lower left-hand side of the
smoke detecting unit on the cover. A loudspeaker is ar-
ranged behind the sound holes to emit an alarm sound
and a voice warning message. The residential fire alarm
may be installed on, for example, the wall surface of a
resident’s room or bedroom in a dwelling house to detect,
in the event of the outbreak of a fire, the fire and start
sounding a fire warning.

Citation List
Patent Literature

[0003] Patent Literature 1: JP 2010-49604 A

Summary of Invention

[0004] Incidentally, examples of an event to which the
residential fire alarm (alarm) should alert a resident in-
clude a variety of events (internal events) that may take
place in the residential fire alarm itself in addition to a fire
(an external event). However, when time periods during
which a plurality of events take place overlap each other,
the resident may not be appropriately informed of the
events.

[0005] In view of the foregoing, it is an object of the
presentdisclosure to provide an alarm, a control method,
and a program which are configured to improve the reli-
ability relating to an alert.

[0006] Analarmaccordingto one aspectofthe present
disclosure is to be installed in a structural component.
The alarm includes an apparatus detecting unit, a control
unit, and an alert unit. The apparatus detecting unit is
configured to detect first information corresponding to an
internal event relating to the alarm itself. The control unit
is configured to receive the first information to determine
a presence or absence of the internal event and is con-
figured to receive second information relating to an ex-
ternal event that requires emission of an alarm sound to
determine a presence or absence of the external event.
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The alert unit is configured to issue an alert concerning
a presence of the internal event and a presence of the
external event. The internal event atleastincludes a time
for replacement of the alarm. The control unit is config-
ured to cause the alert unit to issue an alert concerning
the external event with priority over an alert concerning
the time for replacement.

[0007] A control method according to one aspect of the
present disclosure is a method for controlling an alarm
installed in a structural component. The method includes
a detecting step, a first determination step, a second de-
termination step, and an alert step. The detection step
includes detecting first information corresponding to an
internal event relating to the alarm itself. The first deter-
mination step includes receiving the first information to
determine a presence or absence of the internal event.
The second determination step includes receiving sec-
ond information relating to an external event that requires
emission of an alarm sound to determine a presence or
absence of the external event. The alert step includes
issuing an alert concerning a presence of the internal
event and a presence of the external event. The internal
event at least includes a time for replacement of the
alarm. The alert step includes issuing an alert concerning
the external event with priority over an alert concerning
the time for replacement.

[0008] A program according to still another aspect of
the present disclosure is designed to cause a computer
system to carry out the control method described above.

Brief Description of Drawings
[0009]

FIG. 1 is an external view illustrating an alarm ac-
cording to an embodiment;

FIG. 2 is a block diagram illustrating a configuration
for the alarm;

FIG. 3illustrates how the alarm works when installed

in a bedroom;

FIG. 4 is a flowchart illustrating operation of the
alarm;

FIG. 5 is a flowchart illustrating the operation of the
alarm; and

FIGS. 6A and 6B are external views illustrating a
third variation of an audio device of the alarm

Description of Embodiments
(1) Summary

[0010] The embodiment to be described below is only
an exemplary one of various embodiments of the present
disclosure and should not be construed as limiting. Rath-
er, the exemplary embodiment to be described below
may be readily modified in various manners depending
on a design choice or any other factor without departing
from the scope of the present disclosure. The drawings
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to be referred to in the following description of the em-
bodiment are all schematic representations. That is to
say, the ratio of the dimensions (including thicknesses)
of respective constituent elements illustrated on the
drawings does not always reflect their actual dimensional
ratio.

[0011] AsshowninFIG. 3, an alarm 1 according to this
embodiment is to be installed in a structural component
C1 (i.e., abuilding component such as a ceiling or awall).
Asillustratedin FIG. 2, the alarm 1 includes an apparatus
detecting unit 6, a control unit 10, and an alertunit 8. The
apparatus detecting unit 6 is configured to detect first
information corresponding to an internal event relating
to the alarm 1 itself. The control unit 10 receives the first
information to determine the presence or absence of the
internal event. The controlunit 10 further receives second
information relating to an external event that requires
emission of an alarm sound to determine the presence
or absence of the external event. The alert unit 8 issues
an alert concerning the presence of the internal event
and the presence of the external event.

[0012] As used herein, the "internal event" includes,
for example, at least a time for replacement of the alarm
1. The internal event may include a failure in the alarm
1 and battery exhaustion in addition to the time for re-
placement.

[0013] Moreover, the "external event" is supposed to
be, for example, a fire. Therefore, the alarm 1 may be
implemented as, for example, a fire alarm that emits an
alarm sound or any other type of sound at the outbreak
ofthe fire. However, this is only an example of the present
disclosure and should not be construed as limiting. Al-
ternatively, the external event does not have to be a fire
but may also be gas leakage, a tsunami, an earthquake,
or intrusion of a suspicious person as long as the event
requires sounding an alarm.

[0014] As shown in FIG. 2, the alarm 1 according to
this embodiment further includes a photoelectric sensor
(as a fire detecting unit 2) for detecting smoke as a built-
in component thereof. However, this is only an example
of the present disclosure and should not be construed
as limiting. Alternatively, the fire detecting unit 2 may also
be a fixed temperature sensor for detecting heat. Option-
ally, the fire detecting unit 2 may also be provided as a
member separate from the alarm 1. In that case, the con-
trol unit 10 of the alarm 1 may be provided with the second
information about the fire by communicating with another
alarm (a fire alarm) including the fire detecting unit 2.
[0015] Thealarm 1 may be installed on a surface (such
as a ceiling surface or wall surface) of the structural com-
ponent C1 such as a resident’s room, a bedroom, stairs,
or a hallway in a dwelling house. The dwelling house may
be a single-family dwelling house or a multi-family dwell-
ing house (i.e., what is called a "mansion" in Japan). Al-
ternatively, the alarm 1 may also be installed (on the ceil-
ing surface or wall surface) in a non-residential structural
component C1, instead of the dwelling houses. Examples
of such non-dwelling structural components include of-
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fice buildings, theaters, movie theaters, public halls,
amusement facilities, complex facilities, restaurants, de-
partment stores, schools, hotels, inns, hospitals, nursing
homes for the elderly, kindergartens, libraries, museums,
art museums, underground shopping malls, railway sta-
tions, and airports.

[0016] The control unit 10 is configured to cause the
alertunit 8 toissue an alert concerning the fire with priority
over an alert concerning the time for replacement of the
alarm 1. With this configuration, the alert concerning the
fire is issued before the alert concerning the time for re-
placement is issued. This reduces cases where the fire
that requires emission of an alarm sound is present, but
the alert concerning the time for replacement with a low
emergency level is being issued, and a user can thus not
be notified of the presence of the fire. Thus, reliability
relating to the alert can be improved.

(2) Details
(2.1) Overall Configuration

[0017] Next, an overall configuration for the alarm 1
according to this embodiment will be described in detail.
In this embodiment, the alarm 1 is, for example, a battery-
type fire alarm. However, this is only an example of the
present disclosure and should not be construed as lim-
iting. Alternatively, the alarm 1 may also be implemented
as a fire alarm which is electrically connected to an ex-
ternal power supply (such as a commercial power grid)
and which is operated by converting AC power (with an
effective voltage of 100 V, for example) supplied from
the external power supply into a direct current.

[0018] Inthe example to be described below, the alarm
1 is supposed to be installed on a ceiling surface (which
is an exemplary surface of the structural component C1)
of a room in a resident’s 100 dwelling house as shown
in FIG. 3. Thus, the arrangement and operation of re-
spective constituent elements of the alarm 1 in upward,
downward, rightward, and leftward directions will be de-
scribed as being defined by the up, down, right, and left
arrows shown in FIG. 1. Note that the arrows indicating
these directions are just shown there as an assistant to
description and are insubstantial ones. It should also be
noted that these directions do not define the direction in
which the alarm 1 should be used.

[0019] As illustrated in FIG. 2, the alarm 1 further in-
cludes, for example, a second emission unit 12, a battery
13, an operating unit 3, a housing 4, and a light-transmit-
ting portion 5 (see FIG. 1) in addition to the control unit
10, the apparatus detecting unit 6, the alert unit 8 (a first
emission unit 11 and an indicating lamp 15), and the fire
detecting unit 2. The alarm 1 further includes a storage
section 7. In the following description, the alarm 1 is sup-
posed to be implemented as an independently operating
fire alarm with no capability of communicating with other
fire alarms.
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(2.2) Housing

[0020] The housing 4 houses the control unit 10, the
apparatus detecting unit 6, the first emission unit 11, the
second emission unit 12, the battery 13, the fire detecting
unit 2, the indicating lamp 15, the storage section 7, the
control unit 10, and a circuit board (not shown) on which
other circuit components that form various other circuits
are assembled together. Although not shown, as used
herein, the various other circuits include an audio circuit,
afirstlighting circuit, a second lighting circuit,and a power
supply circuit as will be described later.

[0021] The housing 4 is made of a synthetic resin and
may be made of flame-retardant ABS resin, for example.
The housing 4 is formed in the shape of a generally com-
pressed cylindrical shape. The housing 4 includes, on
the upper surface thereof, a mounting portion, with which
the housing 4 is mounted on one surface (installation
surface) of the structural component C1.

[0022] As shown in FIG. 1, the housing 4 has holes
401, which are provided through a peripheral wall 400
thereof to let smoke flow into a labyrinth inside the hous-
ing 4. The housing 4 includes a partition wall that parti-
tions the interior space thereof into two, upper and lower
parts. The labyrinth and the fire detecting unit 2 are pro-
vided in the upper, first space and the control unit 10, the
first emission unit 11, the second emission unit 12, the
indicating lamp 15, the circuit board, and other compo-
nents are provided in the lower, second space.

[0023] The housing 4 further has a window hole 403
which has a slit shape and which is provided through a
lower wall (cover) 402 and elongated in one direction
(e.g., rightward/leftward direction in FIG. 1). The window
hole 403 is arranged to face the first emission unit 11
housed inside the housing 4. The window hole 403 is
provided to let the sound, emitted from the first emission
unit 11, come out of the housing 4.

[0024] In addition, the housing 4 supports the light-
transmitting portion 5 on the lower wall 402 thereof such
that a lower surface of the light-transmitting portion 5 is
exposed on an outer surface of the housing 4. The light-
transmitting portion 5 is a disk member with a light-trans-
mitting property. The light-transmitting portion 5 is made
of a material such as an acrylic resin or glass. The light-
transmitting portion 5 is arranged to face the second
emission unit 12 housed inside the housing 4. The light-
transmitting portion 5 lets the light, emitted from the sec-
ond emission unit 12, come out of the housing 4. In the
following description, the light emitted from the second
emission unit 12 will be hereinafter also referred to as
"illuminating light". Note that the light emitted from the
second emission unit 12 has lower intensity than illumi-
nating light emitted from a general light fixture and is
bright enough toindicate an evacuation route. Optionally,
the light-transmitting portion 5 may include a lens portion,
of which the outer surface is formed in a convex shape
to direct the light emitted from the second emission unit
12 toward a surrounding region R1 such as a floor sur-
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face. If necessary, a light guide member for efficiently
guiding the light emitted from the second emission unit
12 toward the light-transmitting portion 5 may be provided
between the light-transmitting portion 5 and the second
emission unit 12.

[0025] The housing 4 further supports, on the lower
wall 402, the operating unit 3 such that the lower surface
of the operating unit 3 is exposed on the outer surface
of the housing 4. The operating unit 3 accepts an oper-
ating command entered externally. The operating unit 3
is configured to be pushed upward by the user with one
of his or her fingers, for example. The operating unit 3 is
a disk member with a light-transmitting property. The op-
erating unit 3 is arranged to face the indicating lamp 15
housed inside the housing 4. In addition, the operating
unit 3 is configured to press down a push button switch
(notshown) housed inside the housing 4 when subjected
to a push operation.

[0026] In this embodiment, when the lower surface of
the lower wall 402 is looked up to from under the housing
4, the window hole 403 and the operating unit 3 are ar-
ranged in line in one direction (e.g., in the rightward/left-
ward direction in FIG. 1) such that the center of the lower
surface of the lower wall 402 is interposed between the
window hole 403 and the operating unit 3, for example.
Furthermore, when the lower surface of the lower wall
402 is looked up to from under the housing 4, the light-
transmitting portion 5 is located closer to the front end
with respect to the center of the lower surface of the lower
wall 402.

(2.3) Alert Unit

[0027] The alert unit 8 alerts a person to the presence
of internal events which are a time for replacement of the
alarm 1 (hereinafter simply referred to as a "time for re-
placement"), and a failure in the alarm 1 (hereinafter sim-
ply referred to as a "failure") and battery exhaustion (a
state where the residual capacity of the battery 13 is
small). The battery 13 may be a lithium-ion battery, for
example. The alert unit 8 alerts a person to the presence
of the presence of a fire which is an external event. In
this embodiment, both of the first emission unit 11 and
the indicating lamp 15 correspond to the alert unit 8, but
only one of them may correspond to the alert unit 8.

[0028] The firstemission unit 11 has afunction of alert-
ing a person to the presence of the internal events and
a function of alerting a person to the presence of a fire.
The first emission unit 11 emits a sound (i.e., an acoustic
wave). When the control unit 10 determines that a fire
should be present, the first emission unit 11 emits an
alarm sound to alert a person to the presence of the fire.
[0029] The first emission unit 11 may be implemented
as a loudspeaker that transduces an electrical signal into
a sound. The loudspeaker includes a diaphragm and
emits an alarm sound by mechanically vibrating the dia-
phragm in accordance with the electrical signal. The loud-
speaker is formed in the shape of a circular disk in a front
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view. The first emission unit 11 emits an alarm sound
(such as a beep) under the control of the control unit 10.
The first emission unit 11 preferably emits the alarm
sound, of which the loudness (i.e., the sound pressure
level) is variable. For example, the alarm sound may in-
clude a sweep sound that is swept from a low-frequency
sound to a high-frequency sound. Optionally, the alarm
sound may be accompanied with a voice warning mes-
sage such as "Fire! Fire!" In this embodiment, the alarm
sound is supposed to be made up of the sweep sound
and the voice warning message continuous with the
sweep sound.

[0030] On the circuit board described above, circuit
components that form an audio circuit, for example, may
be assembled together. The audio circuit includes a low-
pass filter and an amplifier, for example. On receiving a
pulse width modulation (PWM) signal corresponding to
the alarm sound and generated by the control unit 10 at
the outbreak of a fire, the audio circuit makes the low-
pass filter transform the PWM signal into an audio signal
with a sinusoidal waveform, makes the amplifier amplify
the audio signal, and then makes the first emission unit
11 output the amplified signal as an alarm sound.
[0031] When the control unit 10 determines that any
internal event is present, the first emission unit 11 emits
a sound to alert a person to the presence of the internal
event. This sound is hereinafter also referred to as an
"alert sound" to distinguish this sound from the alarm
sound at the outbreak of a fire.

[0032] The alert sound relating to the time for replace-
ment includes a voice warning message, for example,
"Beep, it is time for replacement of the alarm". An alert
sound relating to a failure includes a voice warning mes-
sage, for example, "Beep, a failure is caused in ’XX". An
alert sound relating to battery exhaustion includes a voice
warning message, for example, "Beep, please replace
the battery".

[0033] The alert sound is emitted at a volume of about
60 to 70% of the volume of the alarm sound. The alert
sound is periodically repeatedly emitted, for example, at
hourly intervals until the corresponding internal event is
resolved. Thefirstemission unit 11 emits amessage such
as "Beep, please replace the battery" two or three times
continuously every hour and thereafter emits a beep
sound every 40 seconds until one hour elapses.

[0034] The first emission unit 11 also emits the alarm
sound and the alert sound tentatively even when sub-
jected to an operation check test. The operation check
test may be carried out by either pushing the operating
unit 3 or pulling a pull string (not shown) extended from
the housing 4.

[0035] Inthe presentembodiment, when the operating
unit 3 externally receives an operation input during warn-
ing (during emission of the alarm sound), the first emis-
sion unit 11 stops emitting the alarm sound.

[0036] Theindicatinglamp 15 has a function of alerting
a person to the presence of the internal events and a
function of alerting a person to the presence of afire. The
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indicating lamp 15 includes, as a light source, a red light-
emitting diode (LED) 15A mounted on the circuit board.
The indicating lamp 15 is OFF normally (i.e., while mon-
itoring to see if there is any fire present) but starts flick-
ering (or is turned ON) when the control unit 10 deter-
mines that a fire should be present. The flickering for
alerting a person to the presence of the fire is hereinafter
alsoreferred to as an "actuation flickering". The actuation
flickering stops under the control of the control unit 10
when the emission of the alarm sound stops.

[0037] On the circuit board described above, mounted
are circuit components of the first lighting circuit for flick-
ering the LED 15A of the indicating lamp 15. The first
lighting circuit flickers the LED 15A with DC power dis-
charged from the battery 13 under the control of the con-
trol unit 10. If the alarm 1 is electrically connected to a
commercial power grid, then the first lighting circuit flick-
ers the LED 15A by converting the AC power supplied
from the power grid into a DC current.

[0038] The light emitted from the indicating lamp 15 is
transmitted through the operating unit 3 with light trans-
mitting property to come out of the housing 4. The resi-
dent 100 is allowed to learn, by seeing the operating unit
3 flickering in red, that the alarm 1 is now in operation
(i.e., detecting a fire).

[0039] Theindicatinglamp 15flickers, when the control
unit 10 determines that any internal event be present, to
alert a person to the presence of the internal event. The
flickering in this case is hereinafter also referred to as
"alert flickering". The indicating lamp 15 performs the
alert flickering in all cases of the time for replacement,
failure, and the battery exhaustion without distinguishing
them from one another. However, when an operation is
given to the operating unit 3 during the alert flickering,
thefirstemission unit 11 emits an alert sound correspond-
ing to an internal event which is actually present.
[0040] The indicating lamp 15 also flickers when sub-
jected to an operation check test. The operation check
test of the indicating lamp 15 may be carried out by either
pushing the operating unit 3 or pulling a pull string just
like the first emission unit 11.

(2.4) Second Emission Unit

[0041] The second emission unit 12 emits illuminating
light that irradiates the surrounding region R1 in accord-
ance with information provided about the fire under the
control of the control unit 10. The second emission unit
12 includes, as a light source, a single or a plurality of
illuminating white LEDs 12A mounted on the circuitboard
(see FIG. 2). The second emission unit 12 is OFF nor-
mally and is turned ON (i.e., starts emitting the illuminat-
ing light) when the control unit 10 determines that a fire
should be present. Thus, for example, also when a fire
breaks out in a midnight time zone in which the resident
100 is sleeping, the resident 100 can evacuate by imme-
diately viewing an evacuation pathway by using the illu-
mination light of the second emission unit 12 without giv-
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ing an ON operation to the wall switch to turn ON the
lighting fixture.

[0042] The LED 12A may be implemented as a pack-
age LED in which at least one LED chip is mounted at
the center of the mounting surface of a flat plate mounting
board. The LED chip is suitably a blue light-emitting diode
that radiates a blue ray out of the light-emitting surface
thereof. In addition, the mounting surface of the board
including the LED chip is coated with an encapsulation
resin to which a fluorescent material is added to convert
the wavelength of the blue ray emitted from the LED chip.
The LED 12A is configured to emit the white illuminating
light from the light-emitting surface thereof when DC volt-
age is applied between the anode electrode and cathode
electrode thereof. The color of the illuminating light does
not have to be white but may also be any other color.
Nevertheless, the color of the illuminating light is suitably
different from the color of the light emitted from the indi-
cating lamp 15.

[0043] On the circuit board described above, mounted
are circuit components of the second lighting circuit for
turning ON the LEDs 12A of the second emission unit
12. The second lighting circuit turns the LEDs 12A ON
with the DC power discharged from the battery 13 under
the control of the control unit 10. If the alarm 1 is electri-
cally connected to a commercial power grid, then the
second lighting circuit turns ON the LED 12A by convert-
ing the AC power supplied from the power grid into a DC
current.

[0044] The light (illuminating light) emitted from the
second emission unit 12 is transmitted through the light-
transmitting portion 5 to come out of the housing 4 and
irradiate the surrounding region R1 (e.g., the floor surface
and bed in the bedroom in this example). The second
emission unit 12 also emits light tentatively even when
subjected to an operation check test. The operation
check test of the second emission unit 12 may be carried
out by either pushing the operating unit 3 or pulling a pull
string just like the first emission unit 11.

(2.5) Apparatus Detecting Unit

[0045] The apparatus detecting unit 6 is configured to
detectfirstinformation corresponding to an internal event
relating to the alarm 1 itself. As described above, the
internal event includes at least the time for replacement
of the alarm 1, and as other events in addition to the time
for replacement, a failure in the alarm 1 and battery ex-
haustion. Thus, the first information includes used hours
corresponding to the time for replacement, information
about the electric or thermal physical quantity corre-
sponding to the failure, the residual capacity of the battery
13 corresponding to the battery exhaustion, and the like.
As illustrated in FIG. 2, the apparatus detecting unit 6
includes a first sensor 61, a second sensor 62, and a
third sensor 63. The first to third sensors 61 to 63 are
electrically connected to the control unit 10.

[0046] The first sensor 61 includes a timer for counting
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the used hours corresponding to the time for replace-
ment. Here, the used hours are for example, 10 years.
The first sensor 61 counts the used hours and outputs
information about the used hours as the first information
to the control unit 10. Based on the information about the
used hours, the control unit 10 determines whether or
not it is the time for replacement.

[0047] The second sensor 62 senses, for example, the
electrical physical quantity corresponding to the failure.
The second sensor 62 may sense the thermal physical
quantity in addition to the electrical physical quantity. As
used herein, the "failure" is, for example, a failure of the
fire detecting unit 2, a failure of the audio circuit, a failure
of the first and second lighting circuits, and breakage of
an electric wire in the apparatus. The breakage of the
electric wire is, for example, breakage of an electric wire
from an audio circuit to the first emission unit 11. The
second sensor 62 senses the electrical physical quantity
(current or voltage) in a prescribed electric path and out-
puts an electric signal including the physical quantity as
the firstinformation to the control unit 10. The control unit
10 determines whether or not a failure occurs based on
the information about the physical quantity.

[0048] The third sensor 63 senses the residual capac-
ity of the battery 13. The third sensor 63 senses, for ex-
ample, the battery voltage of the battery 13 correspond-
ing to the residual capacity and outputs an electric signal
including the battery voltage as the first information to
the control unit 10. Based on the information about the
battery voltage, the control unit 10 determines whether
or not the battery is exhausted.

(2.6) Fire Detecting Unit

[0049] The fire detecting unit 2 senses the second in-
formation relating to a fire (an external event) that re-
quires emission of an alarm sound. In this embodiment,
the fire detecting unit 2 may be implemented as, for ex-
ample, a photoelectric sensor for detecting smoke. Thus,
the second information includes, for example, informa-
tion about smoke. As shown in FIG. 2, the fire detecting
unit 2 includes a light-emitting unit 21 such as an LED
and a photodetector unit 22 such as a photodiode, for
example. The light-emitting unit 21 and the photodetector
unit 22 are arranged in the labyrinth of the housing 4 such
that the photosensitive plane of the photodetector unit
22 is off the optical axis of the light emitted from the light-
emitting unit 21. In the event of the outbreak of a fire,
smoke may flow into the labyrinth through the holes 401
provided through the peripheral wall 400 of the housing 4.
[0050] Ifthere is no smoke in the labyrinth of the hous-
ing 4, then the light emitted from the light-emitting unit
21 hardly reaches the photosensitive plane of the pho-
todetector unit 22. On the other hand, if there is any
smoke in the labyrinth of the housing 4, then the light
emitted from the light-emitting unit 21 is scattered by the
smoke, thus causing some of the scattered light to reach
the photosensitive plane of the photodetector unit 22.
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That is to say, the fire detecting unit 2 makes the photo-
detector unit 22 receive the light emitted from the light-
emitting unit 21 which has been scattered by the smoke.
[0051] Thefire detecting unit2is electrically connected
to the control unit 10. The fire detecting unit 2 transmits
an electrical signal (detection signal), indicating a voltage
level corresponding to the quantity of the light received
by the photodetector unit 22, to the control unit 10. In
response, the control unit 10 determines, by converting
the quantity of light represented by the detection signal
received from the fire detecting unit 2 into the concentra-
tion of smoke (as an exemplary event level), whether or
not any fire is present. Alternatively, the fire detecting
unit 2 may convert the quantity of the light received by
the photodetector unit 22 into a smoke concentration and
then transmit a detection signal indicating a voltage level
corresponding to the smoke concentration to the control
unit 10. Still alternatively, the fire detecting unit 2 may
determine, based on the quantity of the light received at
the photodetector unit 22, that a fire (smoke) should be
present and then transmit a detection signal, including
information about the outbreak of the fire, to the control
unit 10.

(2.7) Control unit and Storage Section

[0052] The control unit 10 may be implemented as, for
example, a microcomputer including, as major constitu-
ent elements, a central processing unit (CPU) and a
memory. Thatis to say, the control unit 10 is implemented
as a computer including a CPU and a memory. The com-
puter performs the function of the control unit 10 by mak-
ing the CPU execute a program stored in the memory.
In this embodiment, the program is stored in advance in
the memory. However, this is only an example and should
not be construed as limiting. The program may also be
downloaded via a telecommunications network such as
the Internet or distributed after having been stored in a
non-transitory storage medium such as a memory card.
[0053] The control unit 10 controls the first emission
unit 11, the audio circuit, the second emission unit 12,
the indicating lamp 15, the first lighting circuit, the second
lighting circuit, the fire detecting unit 2, the apparatus
detecting unit 6, the storage section 7 and other units. In
addition, the control unit 10 also controls a power supply
circuit for generating, based on the DC power supplied
from the battery 13, operating power for various types of
circuits. The storage section 7 is a rewritable memory
and is preferably a nonvolatile memory. The storage sec-
tion 7 may be a memory of the control unit 10 itself.
[0054] The control unit 10 is configured to determine,
in accordance with information (the second information)
provided about a fire from the fire detecting unit 2, wheth-
er or not any fire is present. The determination as to
whether or not any fire is present will be described in
detail below.

[0055] The control unit 10 monitors the level of the de-
tection signal (information) received from the fire detect-

10

15

20

25

30

35

40

45

50

55

ing unit 2 to determine whether or not the event level
included in the detection signal has exceeded a threshold
value. The event level is, for example, smoke concentra-
tion after conversion as described above. Alternatively,
the event level may also be the quantity of light.

[0056] The control unit 10 stores the threshold value
in the storage section 7 or its own memory. The control
unit 10 may determine, at regular time intervals, whether
or not the smoke concentration has exceeded the thresh-
old value, and may determine, when finding the smoke
concentration greater than the threshold value at least
once, that a fire should be present. The predetermined
time interval is, for example, 5 seconds. Alternatively, the
control unit 10 may count the number of times the smoke
concentration has exceeded the threshold value consec-
utively, and may determine, on finding the number of
times reaching a predetermined number of times, that a
fire should be present. Naturally, the control unit 10 may
directly determine, on receiving a detection signal includ-
ing information about the outbreak of a fire from the fire
detecting unit 2, that a fire should be present.

[0057] On determining, based on the smoke concen-
tration, that a fire should be present, the control unit 10
makes the first emission unit 11 start emitting an alarm
sound. Specifically, the control unit 10 generates a PWM
signal corresponding to a sweep sound, of which the fre-
quency changes linearly with the passage of time, and
outputs the PWM signal to the audio circuit. The PWM
signalis converted by the audio circuitinto an audio signal
so that a sweep sound (as an alarm sound) is emitted
from the first emission unit 11. In addition, the control unit
10 also generates, based on message data stored in the
storage section 7 or its own memory, a PWM signal cor-
responding to the voice warning message and outputs
the PWM signal to the audio circuit. The PWM signal is
converted by the audio circuit into an audio signal so that
a voice warning message (with an alarm sound) is emit-
ted from the first emission unit 11.

[0058] Moreover, on determining that a fire is present,
the control unit 10 transmits a control signal for flickering
the indicating lamp 15 to the first lighting circuit, and a
control signal for turning ON the second emission unit 12
to the second lighting circuit. On receiving the control
signal from the control unit 10, the first lighting circuit
causes the indicating lamp 15 to perform the actuation
flickering. On receiving the control signal from the control
unit 10, the second lighting circuit turns ON the second
emission unit 12 with a certain level of brightness.
[0059] The control unit 10 also continues determining
the smoke concentration even while the fire alarm is be-
ing sounded (i.e., while an alarm sound is being emitted).
When finding the smoke concentration equal to or less
than a reference value while the fire alarmis being sound-
ed, the control unit 10 stops generating the PWM signal
to instruct the first emission unit 11 to stop emitting the
alarm sound. In addition, the control unit 10 also transmits
a stop signal to the first lighting circuit and the second
lighting circuit to stop emitting light from the second emis-
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sion unit 12 and the indicating lamp 15. That is to say,
on determining that the fire (smoke) should be no longer
present, the control unit 10 automatically stops emitting
the alarm sound, stops emitting the illuminating light, and
stops flickering the indicating lamp 15.

[0060] In addition, on detecting that the push button
switch is turned ON in the housing 4 through a push op-
eration performed on the operating unit 3 while the fire
alarm is being sounded, the control unit 10 stops emitting
the alarm sound. If the resident 100 determines that the
alarm should be being sounded by the alarm 1 by mis-
take, then he or she may stop emitting the alarm sound
by performing the push operation on the operating unit
3. Emitting the alarm sound may also be stopped by the
resident 100 pulling the pull string.

[0061] On the otherhand, when the push button switch
is turned ON in the housing 4 by a push operation per-
formed on the operating unit 3 while the fire alarm is not
being sounded, the control unit 10 carries out a prede-
termined type of test to check the operation. The opera-
tion check test includes, for example, a sound emission
test on the first emission unit 11, a light emission test on
the second emission unit 12, and a flickering light test on
the indicating lamp 15. The operation check test may
also be performed by pulling the pull string.

[0062] In this embodiment, the control unit 10 is con-
figured to receive information (the first information) relat-
ing to the internal event from the apparatus detecting unit
6 to determine the presence or absence of the internal
event. The determination as to the presence or absence
of the internal event will be described in detail below.
[0063] The control unit 10 monitors the used hours re-
ceived from the first sensor 61. The used hours corre-
spond to, for example, hours for which power supply is
ON and the alarm 1 is in an operating state. The control
unit 10 accumulates and stores the used hours received
from the first sensor 61 in the storage section 7 or in its
memory. The control unit 10 determines thatitis the time
for replacement when accumulated used hours amount
to 10 years, and the control unit 10 causes the indicating
lamp 15 which is the alert unit 8 to issue an alert. That
is, the indicating lamp 15 starts performing the alert flick-
ering. The time for replacement is low in emergency level
as compared to the battery exhaustion and the failure,
and replacement of the alarm 1 depends on the availa-
bility of the resident 100. Therefore, the control unit 10
does not cause the first emission unit 11 to emit a voice
warning message for notification of the time for replace-
ment immediately after the determination, but only when
the resident 100 gives a push operation to the operating
unit 3 during the alert flickering.

[0064] The control unit 10 monitors the electrical phys-
ical quantity received from the second sensor 62. The
control unit 10 determines that a wire is broken, for ex-
ample, when the current value of a current flowing from
the audio circuit to the first emission unit 11 is an abnor-
mal value (e.g., zero or a value close to zero). Moreover,
when the voltage value of a prescribed electric path of
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at least one circuit of a various types of circuits is an
abnormal value, the control unit 10 determines that a
failure is present in the at least one circuit. The control
unit 10 may monitor information such as the temperature
received from the second sensor 62 and may determine
that a failure is present when heat is abnormally gener-
ated in at least one of the various types of circuits. When
the control unit 10 determines that the failure is present,
the control unit 10 causes the first emission unit 11 and
the indicating lamp 15 which are the alert units 8 to issue
an alert. Thatis, a voice warning message for notification
of the failure is emitted from the first emission unit 11,
and the indicating lamp 15 starts performing the alert
flickering. Note that in the case of breakage of a wire
between the audio circuit and the first emission unit 11,
issuing an alert from the first emission unit 11 is impos-
sible, and therefore, an alert is issued only from the in-
dicating lamp 15.

[0065] The control unit 10 monitors information which
is about the battery voltage of the battery 13 and which
is received from the third sensor 63. The control unit 10
stores characteristic data including the battery voltage
and the capacity of the battery 13 associated with each
other in the storage section 7 or its memory in advance,
and when a residual capacity corresponding to the bat-
tery voltage received is less than 10% of the capacity,
the control unit 10 determines that the battery is exhaust-
ed. When the control unit 10 determines that the battery
is exhausted, the control unit 10 causes the first emission
unit 11 and the indicating lamp 15 which are the alert
units 8 to issue an alert. That is, the first emission unit
11 emits a voice warning message for notification of the
battery exhaustion, and the indicating lamp 15 starts per-
forming the alert flickering.

[0066] The control unit 10 determines the presence or
absence of the internal event at a predetermined period.
The determination as to the internal event is performed,
for example, once a day at 0:00.

[0067] Note thatregardingthe voice warning message
that alerts a person to the presence of the internal event,
the control unit 10 generates the PWM signal based on
the message data stored in the storage section 7 or its
memory and outputs the corresponding voice warning
message via the audio circuit from the first emission unit
11.

[0068] In this case, if a fire breaks out in a house at
midnight, for example, then the resident 100, sleeping in
his or her bedroom of the house, may jump out of the
bed in almost complete darkness at the alarm sound. In
such a situation, it may be difficult for him or her to in-
stantly sense the route and direction from the bed to the
door leading to the hallway. Meanwhile, in such an emer-
gency situation, the resident 100 may attempt to grope
around in the darkness to reach for the wall switch to turn
the bedroom light ON. Such an attempt to turn the wall
switch ON could cause a significant delay in evacuation.
In addition, if the resident 100 is a hearing-impaired per-
son, then he or she could be unaware of the outbreak of
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the fire at the alarm sound only. To overcome these prob-
lems, the alarm 1 emits not only the alarm sound but also
the illuminating light from the second emission unit 12,
thus increasing the chances of the resident 100 instantly
sensing the route (evacuation route) from the bed to the
door leading to the hallway and saving him or her the
time and effort to turn the bedroom light ON. Besides,
the illuminating light emitted from the second emission
unit 12 increases the chances of even a resident 100
who is a hearing-impaired person sensing the presence
of a fire. In short, the alarm 1 contributes to evacuating
the resident 100 in a shorter time by emitting not only the
alarm sound but also the illuminating light as well.

(2.8) Priority Degree of Events

[0069] Incidentally, any two or more of the fire, the time
for replacement, the failure, and the battery exhaustion
may be present at substantially the same timing. For ex-
ample, during emission of an alarm about the presence
of the fire, it may become the time for replacement. Al-
ternatively, while an alarm about the occurrence of the
battery exhaustion is sounding, a fire may break out. Al-
ternatively, during issuance of an alert concerning the
presence of any one event of the internal events, another
event of the internal events may occur.

[0070] Therefore, the control unit 10 gives order-of-
alert priorities to these events, and causes the alert unit
8 to alert a person to an event which is high in the order
of alert priorities. The control unit 10 is configured to
cause the alert unit 8 to issue an alert concerning the fire
with priority over an alert concerning the time for replace-
ment. Moreover, the control unit 10is configured to cause
the alert unit 8 to issue the alert concerning the fire with
priority over an alert concerning any internal event. Fur-
thermore, the control unit 10 is configured to cause the
alert unit 8 to issue an alert concerning a failure and an
alert concerning the battery exhaustion other than the
alert concerning the time for replacement of the internal
events with priority over the alert concerning the time for
replacement.

[0071] Thatis, whenthe control unit 10 determines that
a plurality of events of the fire, the time for replacement,
the failure, and the battery exhaustion are present, the
control unit 10 sequentially performs an alert response
to the events in descending order of priority. The priority
degree (priority rank), for example, descends in the order
of the fire, the failure, the battery exhaustion, and the
time for replacement. The storage section 7 stores pri-
ority information, for example, that the fire corresponds
to rank A, the failure corresponds to rank B, the battery
exhaustion corresponds to rank C, and the time for re-
placement corresponds to rank D in advance. Rank A is
the highest priority degree, and rank D is the lowest pri-
ority degree.

[0072] When an event corresponding to a priority rank
higher than the priority rank of an event concerning which
an alert is currently issued or is to be issued occurs after
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the event concerning which an alert is currently issued
or is to be issued, the control unit 10 interrupts issuance
of the alert concerning the event corresponding to the
higher priority rank, allows an interruption by the alert
concerning the event corresponding to the lower priority
rank, and issues the alert concerning the event corre-
sponding to the higher priority rank. When an event cor-
responding to a priority rank lower than the priority rank
of the event concerning which an alert is currently issued
oristobeissued occurs after the event concerning which
an alert is currently issued or is to be issued, the control
unit 10 continues or starts issuing the alert concerning
the event corresponding to the higher priority rank, does
notimmediately issue the alert concerning the event cor-
responding to the lower priority rank, and causes the alert
concerning the event corresponding to the lower priority
rank to enter a standby state.

[0073] In particular, when determining that an internal
event occurs, the control unit 10 stores an occurrence
flag in the storage section 7. The storage section 7 in-
cludes storage areas of respective three occurrence flags
corresponding to, for example, the time for replacement,
the failure, and the battery exhaustion. When the control
unit 10 determines that it is the time for replacement, the
control unit 10 writes an occurrence flag "1" to "0" in the
storage area corresponding to the time for replacement.
[0074] When the occurrence flag "1" is present in the
storage section 7 at the end of an alert response to the
fire ends, the control unit 10 starts an alert response to
the internal event. When two or more occurrence flags
"1" are present in the storage section 7, the control unit
10 starts issuing the alert concerning the event corre-
sponding to the higher priority rank. A situation in which
"the alert response to the fire ends" is, for example, a
situation in which it is found that an alarm is sounded by
mistake and the resident 100 pushes the operating unit
3 to stop emission of the alarm sound or a situation in
which the concentration of smoke is lower than or equal
to the reference value and emission of the alarm sound
is automatically stopped. The occurrence flag in the stor-
age section 7 is erased ("1" is rewritten to "0") when the
alert response to the internal event ends. The situation
in which "the alert response to the internal event ends"
is, for example, a situation in which the battery 13 is re-
placed and a situation in which breakage of a wire is
repaired.

(2.9) Description of Operation

[0075] Operation of the alarm 1 when, for example,
when "fire" and "battery exhaustion" and "time for re-
placement" are present at substantially the same timing
will be described below. Note that since the "battery ex-
haustion" is highly possibly determined at 0:00 once a
day, an alert concerning the battery exhaustion is pref-
erably issued with a delay of about six hours after the
battery exhaustion is determined and the occurrence flag
is stored, but in this embodiment, for convenience of ex-



17 EP 3 779 906 A1 18

planation, the delay is not taken into consideration.
[0076] First,an example in which the "fire", the "battery
exhaustion", and the "time for replacement" occurs in this
order will be described with reference to FIG. 4.

[0077] When the control unit 10 determines the out-
break of the "fire" (step S1), the control unit 10 starts
alarming about the "fire" (step S2). It is assumed that the
control unit 10 determines that the "battery exhaustion"
also occurs while the alarm sound is emitted (step S3).
In a state where the residual capacity of the battery 13
is initially small, emission of the alarm sound may rapidly
increase power consumption, and during the emission
of the alarm sound, the residual capacity may well be-
come less than 10%. However, since the control unit 10
is alarming about the presence of the "fire" corresponding
to the highest rank A, the control unit 10 foregoes issu-
ance of the alert concerning the occurrence of the "bat-
tery exhaustion", stores only the occurrence flag of the
"battery exhaustion" in the storage section 7 (step S4),
and causes the alert to enter the standby state.

[0078] It is assumed that the control unit 10 subse-
quently determines that it is also the "time for replace-
ment" during the emission of the alarm sound (step S5).
However, since the control unit 10 is alarming about the
presence of the "fire" corresponding to the highest rank
A, the control unit 10 foregoes issuance of the alert con-
cerning that it is the "time for replacement", stores only
the occurrence flag of the "time for replacement” in the
storage section 7 (step S6), and causes the alert to enter
the standby state.

[0079] I[fitis found that the alarm is sounded by mis-
take, and the resident 100 pushes the operating unit 3
(step S7), the control unit 10 stops emitting the alarm
sound (step S8). Here, at the end of the alert response
to the fire, two occurrence flags are present in the storage
section 7, and therefore, the control unit 10 starts issuing
alerts concerning these events. However, since the "bat-
tery exhaustion" corresponding to rank C is at a higher
degree of priority than the "time for replacement" corre-
sponding to rank D, the control unit 10 starts issuing the
alert concerning the "battery exhaustion" (step S9).
[0080] When the 100 notices the "battery exhaustion"
and replaces the battery 13 (step S10), the control unit
10 ends the alert response to the "battery exhaustion"
and erases the occurrence flag of the "battery exhaus-
tion" (step S11). At the end of the alert response to the
battery exhaustion, the occurrence flag of the "time for
replacement” is present in the storage section 7, and
therefore, the control unit 10 starts issuing the alert con-
cerning the time for replacement (step S12). However,
since the "time for replacement” is less urgent, only the
alert flickering of the indicating lamp 15 starts, and only
when an operation is given to the operating unit 3 flick-
ering in red, a voice warning message is emitted. Note
that also regarding to the alert concerning the "battery
exhaustion", only the alertflickering of the indicatinglamp
15 starts, and only when an operation is given to the
operating unit 3, a voice warning message may be output.
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[0081] Next, an example in which "battery exhaustion",
"time for replacement”, "fire" occur in this order will be
described with reference to the flowchart in FIG. 5.
[0082] When the control unit 10 determines that the
"battery exhaustion" occurs (step S21), the control unit
10 startsissuing the alert concerning the "battery exhaus-
tion" (step S22) and stores the occurrence flag of the
"battery exhaustion" in the storage section 7 (step S23).
It is assumed that the control unit 10 determines that it
is also the "time for replacement” during the issuance of
the alert concerning the "battery exhaustion" (step S24).
However, since the control unit 10 is issuing the alert
concerning the occurrence of the "battery exhaustion"
corresponding to rank C, the control unit 10 foregoes
issuance of the alert concerning that it is the "time for
replacement” corresponding to rank D, stores only the
occurrence flag of the "time for replacement” in the stor-
age section 7 (step S25), and causes the alert to enter
the standby state.

[0083] It is assumed that the control unit 10 subse-
quently determines that a "fire" is also present during the
issuance of the alert concerning the "battery exhaustion"
(step S26). The control unit 10 interrupts the alert con-
cerning the "battery exhaustion" corresponding to rank
C, allows interruption by the alarm about the "fire" corre-
sponding to rank A, starts the alarm about the "fire" (step
S27), and causes the alert concerning the "battery ex-
haustion" to enter in the standby state.

[0084] Ifitis found that the alarm is sounded by mis-
take, and the resident 100 pushes the operating unit 3
(step S28), the control unit 10 stops emitting the alarm
sound (step S29). Here, at the end of the alert response
to the fire, two occurrence flags are presentin the storage
section 7, and therefore, the control unit 10 starts issuing
alerts concerning these events. However, since the "bat-
tery exhaustion" corresponding to rank C is at a higher
degree of priority than the "time for replacement” corre-
sponding to rank D, the control unit 10 resumes issuance
of the alert concerning the "battery exhaustion" (step
S30).

[0085] When the 100 notices the "battery exhaustion"
and replaces the battery 13 (step S31), the control unit
10 ends the alert response to the "battery exhaustion"
and erases the occurrence flag of the "battery exhaus-
tion" (step S32). At the end of the alert response to the
battery exhaustion, the occurrence flag of the "time for
replacement” is present in the storage section 7, and
therefore, the control unit 10 starts issuing the alert con-
cerning this event (step S33).

[0086] As described above, in this embodiment, the
alert concerning the fire is issued before the alert con-
cerning the time for replacement is issued. This reduces
cases where the fire that requires emission of an alarm
sound is present, but the alert concerning the time for
replacement is being issued, and the resident 100 can
thus not be notified of the presence of the fire. Thus,
reliability relating to the alert can be improved. In partic-
ular, since the alert concerning the fire corresponds to
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the highest priority and is thus issued before an alert con-
cerning any internal event is issued, setting the alert con-
cerning the fire to the highest rank among events includ-
ing the internal events improves the reliability relating to
the alert concerning the fire.

[0087] Moreover, the alert concerning the failure and
the alert concerning the battery exhaustion other than
the alert concerning the time for replacement are issued
before the alert concerning the time for replacement. The
alert concerning the time for replacement of the internal
events which corresponds to a relatively low emergency
level is set to the lowest priority rank, thereby improving
the reliability relating to the alerts concerning the other
events.

[0088] Moreover, in the present embodiment, when it
is determined that an internal event is present, an occur-
rence flag is stored. Therefore, even if a fire breaks out
immediately before or during issuance of the alert con-
cerning the presence of the internal event and interrup-
tion by an alert concerning the outbreak of the fire is al-
lowed, the alert concerning the internal event can be re-
sumed after the alert response to the fire ends. Alterna-
tively, even if the internal event occurs during the issu-
ance of the alert concerning the presence of a fire, the
alert concerning the internal event is issued after the end
of the alert response to the fire.

(3) Variations

[0089] Next, some variations will be enumerated one
after another. In the following description, the embodi-
ment described above will be hereinafter referred to as
a "basic example". Note that each of the variations to be
described below may be adopted in combination with the
basic example described above and/or any other one(s)
of the variations.

(3.1) First Variation

[0090] When the occurrence flagis presentin the stor-
age section 7 at the end of the alert response to a fire
ends, the control unit 10 of the basic example starts the
alert response to the internal event. That is, the control
unit 10 of the basic example at least once determines
that internal events are present, and the control unit 10
sequentially issues alerts concerning the internal events
without abandoning the alerts. However, sequentially is-
suing the alerts concerning the internal events is not es-
sential even when the occurrence flags are present.

[0091] A control unit 10 of the present variation is con-
figured to forego starting of an alert response to the in-
ternal event and forcibly erase an occurrence flag of the
internal event even when the occurrence flag is present
in a storage section 7 at the end of an alert response to
afire. The outbreak of a fire may be a more severe mental
load foraresident 100 than the occurrence of any internal
event. For example, if after the alarm about the fire is
found to be sounded by mistake and the resident 100 is
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relieved and stops the alarm sound, an alert concerning
an internal event with a lower emergency level than the
fire is sequentially issued, the resident 100 may feel dis-
comfort or anxiety. Therefore, only when the alert re-
sponse concerning the fire ends, an alert response to the
internal event is not started, and the occurrence flag is
forcibly erased, thereby reducing discomfort or anxiety
of the resident 100. When it is assumed that the control
unit 10 makes a determination as to the internal event,
for example, every one hour, the alert concerning the
internal event is not issued until the next scheduled de-
termination process.

[0092] Note that at the end of the alert response to an
internal event, an occurrence flag of another internal
event may be present, and in this case, the control unit
10 does not erase the occurrence flag and starts issuing
an alertconcerning the occurrence of the anotherinternal
event.

[0093] Incidentally, storing the occurrence flag in the
storage section 7 is not an essential configuration for the
alarm 1. For example, even when the control unit 10 de-
termines that it is the "time for replacement" correspond-
ing to the lowest priority rank, the occurrence flag of the
"time for replacement" does not have to be stored in the
storage section 7.

(3.2) Second Variation

[0094] The alarm 1 according to the basic example is
a fire alarm that operates independently. That is to say,
the alarm 1 according to the basic example does not have
the capability of communicating with other fire alarms.
However, this is only an example of the present disclo-
sure and should not be construed as limiting. Alternative-
ly, the alarm 1 may also be an interconnected fire alarm
with the capability of communicating with other fire
alarms. In that case, the communication may be estab-
lished either wirelessly or via cables, whichever is appro-
priate.

[0095] Optionally, the alarm 1 may also be configured
to communicate various types of devices other than fire
alarms. Examples of those devices other than fire alarms
include cellphones (such as smartphones) carried by the
resident 100 with him or her and security monitoring de-
vices installed in the house. The alarm 1 may notify a
portable terminal, a security monitoring apparatus, and
the like of the presence of a fire, the occurrence of an
internal event, and the like. In this case, dedicated appli-
cation software is installed in the portable terminal, the
security monitoring apparatus, and the like in advance.

(3.3) Third Variation

[0096] Optionally, the alarm 1 may have the structure
shown in FIGS. 6A and 6B (according to a third variation).
The alarm according to this variation includes a slit 9,
which is annular, recessed upward, and provided through
one surface 40 (e.g., the lower surface in FIG. 6A) of the
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housing 4. The slit 9 is provided to extend along the cir-
cular outer periphery of the housing 4 when the housing
4 is looked up to from under the housing 4. The center
of the slit 9, which is annular, substantially agrees with
the center of the circular outer periphery of the housing
4. The slit9 has, on its inner space (e.g., its inner bottom
surface), a sound hole HI that allows the alarm sound to
come out of the housing 4 and a window hole H2 that
allows the illuminating light to come out of the housing
4. The first emission unit 11 (such as a loudspeaker) is
housed in the housing 4 to face the sound hole HI. The
second emission unit 12 is housed in the housing 4 to
face the window hole H2.

[0097] According to this variation, the sound hole HI
and the window hole H2 are provided through an inner
surface of the slit 9, thus making these holes less con-
spicuous. This allows the resident to be evacuated in an
even shorter time while reducing the chances of affecting
the appearance of the alarm.

(3.4) Other Variations

[0098] The functions of the alarm 1 (mainly the control
unit 10 thereof) according to the basic example may also
be implemented as a control method, a computer pro-
gram, or a non-transitory storage medium that stores the
program. In this case, the alarm 1 or the agent that carries
out the control method includes a computer system. The
computer system includes, as principal hardware com-
ponents, a processor and a memory. The functions of
the alarm 1 or the agent that carries out the control meth-
od may be performed by making the processor execute
a program stored in the memory of the computer system.
The program may be stored in advance in the memory
of the computer system. Alternatively, the program may
also be downloaded through a telecommunications line
or be distributed after having been recorded in some non-
transitory storage medium such as a memory card, an
optical disc, or a hard disk drive, any of which is readable
for the computer system. The processor of the computer
system may be made up of a single or a plurality of elec-
tronic circuits including a semiconductor integrated cir-
cuit (IC) or a largescale integrated circuit (LSI). Those
electronic circuits may be either integrated together on
a single chip or distributed on multiple chips, whichever
is appropriate. Those multiple chips may be integrated
together in a single device or distributed in multiple de-
vices without limitation.

[0099] Inparticular, according to the basic example de-
scribed above, the control unit 10 not only determines
whether or not a fire is present but also makes a deter-
mination as to an internal event, generates the PWM sig-
nal to be output to the audio circuit and a control signal
to be output to the lighting circuit, for example. However,
this is only an example of the present disclosure and
should not be construed as limiting. Alternatively, these
functions may also be separately performed by two or
more processors. Furthermore, the first lighting circuit
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and the second lighting circuit may also be implemented
as a single lighting circuit.

[0100] Also, the alarm 1 according to the basic exam-
ple is implemented as a single device. However, this is
only an example of the present disclosure and should
not be construed as limiting. For example, at least one
function of functions as the control unit 10, the first emis-
sion unit 11, the second emission unit 12, the fire detect-
ing unit 2, the operating unit 3, the indicating lamp 15,
the apparatus detecting unit 6, the storage section 7, the
various types of circuit, and the like of the alarm 1 may
be distributed in two or more devices. Optionally, at least
some of the functions of the alarm 1 may also be per-
formed by a cloud computing system.

(4) Advantages

[0101] As can be seen from the foregoing description,
an alarm (1) according to a first aspect is to be installed
in a structural component (C1). The alarm (1) includes
an apparatus detecting unit (6), a control unit (10), and
an alert unit (8). The apparatus detecting unit (6) is con-
figured to detect first information corresponding to an in-
ternal event relating to the alarm (1) itself. The control
unit (10) is configured to receive the first information to
determine a presence or absence of the internal event.
The control unit (10) is configured to receive second in-
formation relating to an external event that requires emis-
sion of an alarm sound to determine a presence or ab-
sence of the external event. The alert unit (8) is config-
ured to issue an alert concerning the presence of the
internal event and the presence of the external event.
Theinternaleventatleastincludes atime for replacement
of the alarm (1). The control unit (10) is configured to
cause the alert unit (8) to issue an alert concerning the
external event with priority over an alert concerning the
time for replacement. The first aspect reduces cases
where the external event that requires emission of an
alarm sound occurs, but the alert concerning the time for
replacement is being issued, and a user can thus not be
informed of the presence of the external event. Thus,
reliability relating to the alert can be improved.

[0102] In an alarm (1) according to a second aspect
referring to the first aspect, the internal event preferably
further includes one or more other events in addition to
the time for replacement. The control unit (10) is prefer-
ably configured to cause the alert unit (8) to issue an alert
concerning the one or more other events before the alert
concerning the time for replacement. According to the
second aspect, the alert concerning the time for replace-
ment of the internal events which corresponds to a rela-
tively low emergency level is set to the lowest priority
rank, thereby improving the reliability relating to the alerts
concerning the other events.

[0103] Inan alarm (1) of a third aspect referring to the
first or second aspect, the external event is preferably a
fire. The controlunit (10)is preferably configured to cause
the alert unit (8) to issue an alert concerning the fire with
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priority over an alert concerning any internal event. Ac-
cording to the third aspect, setting the alert concerning
the fire to the highest rank among events including the
internal events improves the reliability relating to the alert
concerning the fire.

[0104] An alarm (1) of a fourth aspect referring to any
one of the first to third aspects preferably further includes
a storage section (7). The control unit (10) is preferably
configured to, when determining that the internal event
occurs, store an occurrence flag in the storage section
(7). The control unit (10) is preferably configured to, when
the occurrence flag is present in the storage section (7)
atthe end of an alertresponse to the external event, start
an alert response to the internal event. According to the
fourth aspect, even if an interruption by an alert concern-
ing the presence of an external event is allowed imme-
diately before or during issuance of an alert concerning
the presence of the internal event, the alert concerning
the internal event is issued after the alert response to the
external event ends. Alternatively, even if the internal
event occurs during the issuance of the alert concerning
a presence of the external event, the alert concerning
the internal event is issued after the alert response to the
external event ends.

[0105] An alarm (1) of a fifth aspect referring to any
one of the first to third aspects preferably further includes
a storage section (7). The control unit (10) is preferably
configured to, when determining that the internal event
occurs, store an occurrence flag in the storage section
(7). The control unit (10) is preferably configured to forego
starting of an alert response to the internal event and
forcibly erase an occurrence flag of the internal event
even when the occurrence flag is present in the storage
section 7 at the end of an alert response to the external
event. According to the fifth aspect, discomfort or anxiety
for a user is reduced as compared to a case where, for
example, an alarm concerning an internal event with a
lower emergency level than the external eventis sequen-
tially issued after issuance of the alert concerning the
external event ends.

[0106] Inanalarm (1) of a sixth aspect referring to any
one of the first to fourth aspects, the control unit (10) is
preferably configured to, when determining that a plural-
ity of events of the external event and the internal event
occur, perform alert responses to the plurality of events
in the order of higher priority. The internal event prefer-
ably further includes a failure in the alarm (1) and battery
exhaustion of a battery (a battery 13) in the alarm (1) as
the plurality of events other than the time for replacement.
In decreasing order of priority, the external event, the
failure, the battery exhaustion, and the time for replace-
ment are preferably defined in this order. According to
the sixth aspect, alerts concerning all of the events that
occur are sequentially issued, and therefore, the reliabil-
ity relating to the alert is further improved.

[0107] In an alarm (1) according to a seventh aspect
referring to any one of the first to sixth aspects, the ex-
ternal event is preferably a fire. The alarm (1) preferably
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further includes a fire detecting unit (2) configured to de-
tect the outbreak of the fire. The control unit (10) prefer-
ably receives, as the information, a result of detection by
the fire detecting unit (2) to determine whether or not the
fire is present. According to the seventh aspect, the alarm
(1) including the fire detecting unit (2) with improved re-
liability relating to the alert.

[0108] A control method according to an eighth aspect
is amethod for controlling an alarm (1) installed in a struc-
tural component (C1). The method includes a detecting
step, a first determination step, a second determination
step, and an alert step. The detection step includes de-
tecting first information corresponding to an internal
event relating to the alarm (1) itself. The first determina-
tion step includes receiving the first information to deter-
mine a presence or absence of the internal event. The
second determination step includes receiving second in-
formation relating to an external event that requires emis-
sion of an alarm sound to determine a presence or ab-
sence of the external event. The alert step includes is-
suing an alert concerning a presence of the internal event
and a presence of the external event. The internal event
at least includes a time for replacement of the alarm (1).
The alert step includes issuing an alert concerning the
external event with priority over an alert concerning the
time for replacement. According to the eighth aspect, the
control method with improved reliability relating to the
alert is provided.

[0109] Aprogramofaninthaspectisdesigned tocause
a computer system to carry out the control method of the
eighth aspect. According to the ninth aspect, a function
with improved reliability relating to the alert is provided.
Optionally, a non-transitory computer-readable medium
may store the program. In that case, when the program
is executed by a computer system, the computer system
may carry out the control method of the eighth aspect.
[0110] The configurations of the second to seventh as-
pects are not essential for the alarm (1) and may be omit-
ted accordingly.

Reference Signs List

[0111]
1 ALARM

2 FIRE DETECTING UNIT

6  APPARATUS DETECTING UNIT
7  STORAGE SECTION

8 ALERT UNIT

10 CONTROL UNIT

13 BATTERY (BATTERY)

C1  STRUCTURAL COMPONENT

Claims

1. An alarm to be installed in a structural component,
the alarm comprising:
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an apparatus detecting unit configured to detect
first information corresponding to an internal
event relating to the alarm itself;

a control unit configured to receive the first in-
formation to determine a presence or absence
ofthe internal event and is configured to receive
second information relating to an external event
that requires emission of an alarm sound to de-
termine a presence or absence of the external
event; and

an alert unit configured to alert to a presence of
the internal event and a presence of the external
event,

the internal event at least including a time for
replacement of the alarm,

the control unit being configured to cause the
alert unit to issue an alert concerning the exter-
nal event with priority over an alert concerning
the time for replacement.

The alarm of claim 1, wherein

the internal event further includes one or more other
events in addition to the time for replacement, and
the control unit is configured to cause the alert unit
to issue an alert concerning the one or more other
events before the alert concerning the time for re-
placement.

The alarm of claim 1 or 2, wherein

the external event is a fire, and

the control unit is configured to cause the alert unit
to issue an alert concerning the fire with priority over
an alert concerning any internal event.

The alarm of any one of claims 1 to 3, further com-
prising a storage section, wherein

the control unit is configured to, when determining
that the internal event occurs, store an occurrence
flag in the storage section, and

the control unitis configured to, when the occurrence
flag is presentin the storage section at the end of an
alert response to the external event, start an alert
response to the internal event.

The alarm of any one of claims 1 to 3, further com-
prising a storage section, wherein

the control unit is configured to, when determining
that the internal event occurs, store an occurrence
flag in the storage section, and

the control unit is configured to forego starting of an
alertresponse to the internal event and forcibly erase
an occurrence flag of the internal event even when
the occurrence flag is present in the storage section
at the end of an alert response to the external event.

The alarm of any one of claims 1 to 4, wherein
the control unit is configured to, when determining
that a plurality of events of the external event and
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the internal event occur, perform alert responses to
the plurality of events in the order of higher priority,
the internal event further includes a failure in the
alarm and battery exhaustion of a battery in the alarm
as the plurality of events other than the time for re-
placement, and

in decreasing order of priority, the external event,
the failure, the battery exhaustion, and the time for
replacement are defined in this order.

The alarm of any one of claims 1 to 6, wherein

the external event is a fire,

the alarm further includes a fire detecting unit con-
figured to detect the fire, and

the control unit receives, as the second information,
a result of detection by the fire detecting unit to de-
termine whether or not the fire is present.

A method for controlling an alarm to be installed in
a structural component, the method comprising:

adetection step of detecting firstinformation cor-
responding to an internal event relating to the
alarm itself;

a first determination step of receiving the first
information to determine a presence or absence
of the internal event;

a second determination step of receiving second
information relating to an external event that re-
quires emission of an alarm sound to determine
apresence or absence of the external event; and
an alert step of alerting to a presence of the in-
ternal event and a presence of the external
event,

the internal event at least including a time for
replacement of the alarm,

the alert step including issuing an alert concern-
ing the external event with priority over an alert
concerning the time for replacement.

9. A program designed to make a computer system ex-

ecute the method of claim 8.
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