DESCRIPTION
Title of the Invention: ALARM DEVICE

Technical Field
[0001]

The present invention relates to an alarm device.
[0002]

Priority is claimed on Japanese Patent Application2015-210083 filed October 26,
2015, Japanese Patent Application No. 2015-224E2PNovember 11, 2015, Japanese Patent
Application No. 2015-219764 filed November 09, 20I8panese Patent Application No.
2015-227679 filed November 20, 2015, Japanese tPapplication No. 2015-234712 filed
December 01, 2015, Japanese Patent ApplicatioAd46-234713 filed December 01, 2015, the
content of which is incorporated herein by refezenc

Background Art
[0003]

Conventionally, there has been known an alarmhagigrovided on a lower surface of a
ceiling of a monitoring area and generates an digriafetecting smoke in the monitoring area.
This alarm includes a casing which accommodatiesut board or the like of an alarm circuit and
a detector which detects smoke. However, in thisna since the detector is provided to be
exposed to the outside of the casing, the alarmal@smplicated appearance and thus has a
possibility that the appearance of the monitorirga anay be deteriorated. For this reason, in
recent years, there has been a request for imgrthendesign property of the alarm in order to
improve the appearance of the monitoring areagedwvith the alarm.

[0004]

Here, an alarm in which a detector is accommodfaedasing is proposed (for example,
Patent Document 1). In the alarm, an openingodged at a side wall of the casing, smoke is
allowed to flow into the casing through the openengd the smoke flowing into the casing is
detected by the detector. Then, in the alarnmicakand horizontal bars crossing each other are
provided at the opening in order to reinforce teng.

Citation List
Patent Document
[0005]
Patent Document 1: JP-A-2010-39936

Summary of the Invention
Technical Problem
[0006]



However, in the alarm of Patent Document 1, simeeletector is provided in the casing,
there is a possibility that a characteristic inoltsmoke flows into the detector may be deteridrate
compared to a case in which the detector is exdosedthe casing. For this reason, there is
room for improving a characteristic in which smdlkevs into the casing or the detector of the
alarm.

[0007]

Further, in the alarm of Patent Document 1, sinealetector is provided at a position
facing the opening, disturbance such as dust, waper, and disturbing light directly enters the
detector via the opening and this entrance mag @uesrroneous smoke detection.

[0008]

Further, since the entire shape of the alarmdmguthe vertical and horizontal bars
becomes complicated, a shape punching step fonfipem outer shape of the alarm (particularly,
the periphery of the opening provided with theiegrand horizontal bars) becomes complicated
at the time of manufacturing the alarm using a mokk a result, there is a possibility that a
manufacturing cost may increase.

[0009]

The invention has been made in view of the abeseribed problems and an object of
the invention is to provide an alarm device capabfgomptly and reliably detecting a detection
target material, to prevent an erroneous deteatian alarm device, or to decrease an alarm device
manufacturing cost.

Solution to Problem

Advantageous Effects of the Invention
[0038]

According to the alarm device of claim 1, since gaide means guides a gas into the
accommodation means, for example, it is possiblpraonote the flow of the gas into the
accommodation means. As a result, it is possilpentvide an alarm device capable of promptly
and reliably detecting a detection target material.

[0039]

According to the alarm device of claim 2, since tluter guide means guides a gas
moving along the installation surface into the amtmdation means, it is possible to promote, for
example, the flow of the gas moving along the liatitan surface into the accommodation means.
As a result, it is possible to provide an alarmadegapable of promptly and reliably detecting a
detection target material.

[0040]

According to the alarm device of claim 3, sincgace for generating the air flow for
guiding a gas to the first inflow opening is praddit is possible to promote, for example, the flo
of the gas moving along the installation surfate ihe accommodation means through the first
inflow opening. As a result, it is possible toyide an alarm device capable of promptly and



reliably detecting a detection target material. rtHew, since it is possible to sufficiently enstwe,
example, the amount of the gas flowing into thevmroodation means without widening the
width of the first inflow opening, it is possible tsufficiently ensure the strength of the
accommodation means. For this reason, therenee to provide, for example, a bar-shaped
reinforcement member in the first inflow openingtle extension direction of the first inflow
opening. Further, since there is no need to witderexample, the width of the first inflow
opening, the width of the first inflow opening damset to be relatively narrow and thus the design
of the alarm device can be improved. Furtheredinere is no need to particularly provide, for
example, a component for promoting the inflow @f tas, it is possible to decrease the alarm
device providing cost.

[0041]

According to the alarm device of claim 4, sin@edhd portion of the second outer wall is
disposed at the outside of the accommodation nieagiation to the end portion of the first outer
wall, it is possible to guide a gas to the firibim opening by using, for example, the end portion
of the second outer wall.  Accordingly, it is pbisto increase the amount of the gas flowing into
the accommodation means and to further promptbetisie detection target material.

[0042]

According to the alarm device of claim 5, sineefitst outer wall is inclined toward the
inside of the accommodation means in a directiongaihe installation surface as it goes toward
the installation surface, it is possible to giteia and compact impression to a user who uses the
alarm device by using, for example, a visual eftedhe appearance of the alarm device.

[0043]

According to the alarm device of claim 6, sinediameter of the first accommodation
means is set to be larger than the diameter @itthehment means, it is possible to prevent the
attachment means from being viewed in an expoats] &ir example, when the alarm device is
attached to the installation surface. Accordingiy, possible to improve the design of the alarm
device.

[0044]

According to the alarm device of claim 7, since itmer guide means guides a gas
moving inside the accommodation means to the wetegpace, it is possible to promote, for
example, the flow of the gas moving inside the mroodation means into the detection space.
As aresult, it is possible to further promptlyedethe detection target material.  Further, sirise
possible to sufficiently ensure, for example, tmeant of the gas flowing into the detection space
without widening the size of the second inflow apgnt is possible to relatively decrease the size
of the second inflow opening. Accordingly, it isspible to prevent dust from entering the
detection space and to prevent an error baseé entilance of dust into the detection space g¢hat i
the erroneous detection of the detection targedriait
[0045]

According to the alarm device of claim 8, sineedhide piece is provided to guide a gas
flowing from the first inflow opening toward thecead inflow opening, it is possible to promote,



for example, the flow of the gas flowing from thistfinflow opening into the detection space. As
a result, it is possible to provide an alarm deeagable of promptly and reliably detecting a
detection target material. In particular, sina filont end of the guide piece at the side of the
second inflow opening is not in contact with theifaan wall, it is possible to move, for example,
the gas flowing from the first inflow opening beamethe front end of the guide piece and the
partition wall and thus to further promote the fiofthe gas into the detection space.

[0046]

According to the alarm device of claim 9, since ftont end of the guide piece is
disposed in the vicinity of the second inflow opeit is possible to guide a gas to the vicinity o
the second inflow opening, for example, along théegpiece and thus to further promote the flow
of the gas into the detection space.

[0047]

According to the alarm device of claim 10, site guide piece extends from the first
inflow opening toward the second inflow openingttom extension line of the partition wall, it is
possible to guide a gas to the detection spacexéonple, along the guide piece and the partition
wall and thus to promote the flow of the gas intodetection space.

[0048]

According to the alarm device of claim 11, sirfoe first guide piece is provided to
extend from the outer wall of the accommodationmsigais possible to prevent, for example, the
outflow of the gas flowing from the first inflow eping while the gas does not reach the detection
space and thus to promote the flow of the gashietdetection space.

[0049]

According to the alarm device of claim 12, sifeefirst guide piece is provided in the
electric constituent non-arrangement area, it$siple to guide a gas while efficiently using, for
example, a relatively wide space and thus to pethetflow of the gas into the detection space.
[0050]

According to the alarm device of claim 13, sif@gecond guide piece extending from
the constituent accommodation means is providedpdssible to guide a gas to a position where
the gas cannot easily flow by, for example, thestitoiernt accommodation means and thus to
promote the flow into the detection space.

[0051]

According to the alarm device of claim 14, sirue detection space of the detection
means is provided at the side of the installatinface in relation to the inflow opening while any
portion of the detection space is not locatedeatrtftow opening, for example, disturbance (for
example, dust, water vapor, or disturbing lighteemng the accommodation means through the
inflow opening cannot easily reach the detecti@teap As a result, it is possible to prevent an
erroneous detection of the alarm device.

[0052]

According to the alarm device of claim 15, sifee @arrangement means for guiding a

gas to the detection means includes the slopesumnielined with respect to a direction along the



installation surface, it is possible to receive gikample, disturbance entering the accommodation
means through the inflow opening and thus to ptexrererroneous detection of the alarm device.
Further, since the arrangement means guides, éonp®, a gas to the detection means, it is
possible to promptly guide the gas to the detespiace and thus to promptly detect the detection
target material.

[0053]

According to the alarm device of claim 16, sifeedrrangement means is widened from
the detection means toward the inflow opening abttie gas passage is formed between the
inflow opening and the detection means, it is ptessd reliably guide, for example, a gas entering
the accommodation means through the inflow openitige detection means and thus to reliably
detect the detection target material.

[0054]

According to the alarm device of claim 17, sirfeefirst accommodation means and the
second accommodation means are combined with #@@hso that a gap corresponding to the
inflow opening is formed between the first accomatiod means and the second accommodation
means, the inflow opening is also formed, for examghen the first accommodation means and
the second accommaodation means are combined wittodeer.  For this reason, since a step of
only forming the inflow opening is omitted, it i®gsible to simplify the step of forming the
accommodation means and to decrease the alarrme demzifacturing cost.

[0055]

According to the alarm device of claim 18, siree inflow partition means defines at
least one of the inflow opening and the guide spatending from the inflow opening to the
detection means, it is possible to guide, for exanapgas through the defined inflow opening or
guide space in a desired direction and thus tceptdhe outflow of the gas flowing into the
accommodation means while the gas does not reactletbction means. As a result, it is
possible to provide an alarm device capable of piigrand reliably detecting a detection target
material.

[0056]

According to the alarm device of claim 19, sifwe inflow partition means fixes and
supports the other accommodation means to one aemdgtion means, it is possible to prevent,
for example, a positional deviation between thet ficcommodation means and the second
accommodation means.  Accordingly, it is possilde ptevent the deformation of the
accommodation means and to further strongly ineripasstrength of the alarm device.

[0057]

According to the alarm device of claim 20, sif@edlit which allows a gas to flow into
the accommodation means communicates with thevirdfening while being orthogonal to the
inflow opening, it is possible to allow, for examphn external gas of the accommodation means to
flow into the accommodation means through theaslitvell as the inflow opening and thus to
promote the flow of the gas into the accommodatieans. As a result, it is possible to provide
an alarm device capable of promptly and reliabtgatieg a detection target material. Further,



since it is possible to sufficiently ensure, foareple, the amount of the gas flowing into the
accommodation means without widening the widthhef inflow opening, it is possible to
sufficiently ensure the strength of the accommodatieans.  For this reason, there is no need to
provide, for example, a bar-shaped reinforcementlveein the inflow opening in the extension
direction of the inflow opening. Further, sincerthis no need to widen, for example, the width
of the inflow opening, the width of the inflow ofi@m can be set to be relatively narrow and thus
the design of the alarm device can be improvedrthétusince there is no need to particularly
provide, for example, a component for promotingrifiew of the gas, it is possible to decrease the
alarm device providing cost.

[0058]

According to the alarm device of claim 21, sifoe prevention piece is provided at a
position facing the slit inside the accommodati@ans, dust in the gas is received by, for example,
the prevention piece. Accordingly, it is possitieprevent dust from entering the detection
means.

[0059]

According to the alarm device of claim 22, sirreedlit is provided at both sides of the
constituent accommodation means of the outer Widbcaccommodation means, it is possible to
promote, for example, the flow of the gas in theéppery of the portion not provided with the
inflow opening of the outer wall of the accommantatmeans (that is, the portion provided with
the constituent accommodation means). As a résigdtpossible to provide an alarm device
capable of promptly and reliably detecting a dietetarget material.

[0060]

According to the alarm device of claim 23, sirieedonstituent is the battery, there is a
need to set, for example, the size of the congtiiecommodation means to be relatively large.
Accordingly, it is possible to promote the infloftioe gas in the periphery of the portion without
the inflow opening in a relatively long distancettoé outer wall of the accommodation means.
As a result, it is possible to provide an alarmiaegapable of promptly and reliably detecting a
detection target material.

[0061]

According to the alarm device of claim 24, singasiis guided from the inflow opening
toward the detection means, it is possible to ptenfar example, the flow of the gas entering from
the inflow opening into the detection means. Assalt, it is possible to provide an alarm device
capable of promptly and reliably detecting a dietetarget material.

[0062]

According to the alarm device of claim 25, sifeeduide means is the accommodation
wall, there is no need to provide, for examplegdiahted component for guiding a gas. As a
result, it is possible to decrease the numberraponents of the alarm device and to decrease the
alarm device providing cost.

[0063]
According to the alarm device of claim 26, sieefirst portion of the accommodation



wall of the first constituent accommodation meamm$ the outer wall of the accommodation
means, it is possible to provide, for examplefithieconstituent accommodation means itself at a
position close to the outside of the accommodatieans. As a result, it is possible to ensure a
sufficient area for guiding a gas in the periplegrhe detection means inside the accommodation
means and thus to promote the flow of the gastigvom the inflow opening into the detection
means.

[0064]

According to the alarm device of claim 27, sit@edombination wall is provided for the
combination between the accommodation wall anduter wall of the accommodation means, it
is possible to guide a gas, for example, alongdhabination wall and the accommodation wall
and thus to promote the flow of the gas flowingftbe inflow opening into the detection means.
[0065]

According to the alarm device of claim 28, sirtee protrusion is provided to protrude
from the accommodation wall toward the detectioamagt is possible to guide a gas, for example,
along the accommodation wall and the protrusiortamlto promote the flow of the gas flowing
from the inflow opening into the detection means.

Brief Description of the Drawings

[0066]

Fig. 1 is a perspective view of an alarm deviceiaing to an embodiment.

Fig. 2 is a bottom view of the alarm device.

Fig. 3 is a side view of the alarm device.

Fig. 4 is a cross-sectional view taken alongiesd-A of Fig. 2.

Fig. 5 is an exploded perspective view of thevaldevice when viewed from the lower
side.

Fig. 6 is an exploded perspective view of thenaldevice when viewed from the upper
side.

Fig. 7 is a bottom view of an attachment base.
Fig. 8 is a plan view of the attachment base.
Fig. 9 is a bottom view of a rear casing.

Fig. 10 is a plan view of the rear casing.

Fig. 11 is a front view of the rear casing.

Fig. 12 is a plan view of a front casing.

Fig. 13 is a front view of the front casing.

Fig. 14 is a bottom view of a detector cover.
Fig. 15 is a front view of the detector cover stade in which an insect screen is omitted.
Fig. 16 is a bottom view of a detector body.
Fig. 17 is a plan view of the detector body.

Fig. 18 is a front view of the detector body.
Fig. 19 is a bottom view of a circuit unit.



Fig. 20 is a plan view of the circuit unit.

Fig. 21 is a front view of the circuit unit.

Fig. 22 is a cross-sectional view taken alondjrieeB-B of Fig. 3.

Fig. 23 is an enlarged view of an area Arl of Eiy.

Fig. 24 is an enlarged view of Fig. 4.

Fig. 25 is an enlarged view of an area Ar2 of &ig.

Fig. 26 is a diagram illustrating an air flow ag.F.

Fig. 27 is a diagram illustrating an air flow ig.R22.

Fig. 28 is a diagram illustrating an air flow lretenlarged view in the periphery of slits
213a and 213b of Fig. 22.

Mode for Carrying Out the Invention
[0067]

Hereinafter, an embodiment of an alarm devicerditgp to the invention will be
described in detail with reference to the drawingsdditionally, the invention is not limited to the
embodiment.

[0068]

[Basic Concept of Embodiment]

First, a basic concept of an embodiment will becalged. The embodiment
schematically relates to an alarm device whicttastaed to an installation surface of an instattati
object, that is, an alarm device which has anhatiant surface facing the installation surface.
Here, the "alarm device" is a device for generamglarm. Specifically, the alarm device is a
device which generates an alarm for a detectigettanaterial included in a gas of a monitoring
area and is, for example, a concept including @lgas and a fire alarm (a smoke alarm). The
"monitoring area" is a monitoring object area. cBjally, the monitoring area is an area
provided with the alarm device and is, for examplepncept including an area (for example, a
room or the like) inside a house and an area iashiglding other than the house. Further, the
"Iinstallation object” is an object to be providethwhe alarm device and is, for example, a ceiling
a wall, or the like inside the monitoring area. rtiier, the "installation surface" is a surfacehef t
installation object provided with the alarm dearel is, for example, a surface at the side of the
monitoring area of the ceiling (that is, a lowearfae of the ceiling), a surface at the side of the
monitoring area of the wall (that is, an indooestirface of the wall), or the like. Further, the
"attachment surface" is a surface provided inltvenadevice and is, specifically, a surface atiche
to the installation surface while facing the irstimin surface. Further, the "detection target
material” is a material of a detection object. cBally, the detection target material is a mater
included in a gas and is, for example, a concejoidimg carbon monoxide, smoke, and the like in
agas.

[0069]

In the following embodiment, a case will be désadiin which the “detection target

material" is "smoke", the "alarm device" is a "darm (a smoke alarm)" based on scattered light



due to smoke, and the "monitoring area” is a "raaomesponding to an area in the house".
Further, the "installation object” may be the fogil or the "wall" as described above, but a aase i
which the "installation object" is the "wall" wilie appropriately described while showing a case in
which the "installation object" is the "ceiling" laslow.

[0070]

(Configuration)

First, a configuration of the alarm device acewydo the embodiment will be described.
Fig. 1 is a perspective view of the alarm deviag®@ting to the embodiment, Fig. 2 is a bottom
view of the alarm device, Fig. 3 is a side viewhefalarm device, Fig. 4 is a cross-sectional view
taken along the line A-A of Fig. 2, Fig. 5 is aplexled perspective view of the alarm device when
viewed from the lower side, and Fig. 6 is an exglioperspective view of the alarm device when
viewed from the upper side. Additionally, in to#idwing description, a description will be made
on the assumption that X-Y-Z illustrated in thendrgs are orthogonal to one another, specifically,
the Z direction is the vertical direction (thattige gravity action direction) and the X directzmd
the Y direction are the horizontal directions agtbraal to the vertical direction. For example, the
Z direction will be referred to as the height dimt the +Z direction will be referred to as the
upper side (top surface), and the -Z directionbelreferred to as the lower side (bottom surface).
For the terms relating to the "X-Y-Z direction” d&a&| in order to illustrate a relative positional
relationship of components of the alarm deviceith@drated in the drawings for convenience of
description, hereinatter, a direction moving awaynfa detection space 34 will be referred to as
the "outside" and a direction moving close to tateation space 34 will be referred to as the
“inside" with reference to the center positiorhefdetection space 34 of the casing 2 of Fig. 4.
[0071]

The alarm device 100 illustrated in the drawirggalarm means which detects smoke
corresponding to a detection target material imclud a gas.  Specifically, as illustrated in Big.
the alarm device is used while being attached testallation surface 900 which is a surface (that
is, a lower surface) at the lower side (the -Zaotlwg) of the ceiling of the monitoring area or an
installation surface (not illustrated) (hereinaftewall installation surface) which is a surfactna
side of the monitoring area in the wall of the rtaimg area (that is, an indoor side surface of the
wall). Specifically, the alarm device includesasttachment base 1, a casing 2, a detector cover 3,
a detector body 4, and a circuit unit 5 of Fig. Bereinafter, a case will be described in which the
installation surface 900 is widened in the directidong the XY plane (that is, the horizontal
direction) and the "wall installation surface (iflastrated)” is widened in a direction orthogoiael
the installation surface 900 (that is, the vertiaction). Hereinafter, an entire configuratadn
the alarm device 100 will be described and thestaleld configuration thereof will be described.
[0072]

(Configuration-Attachment Base)

First, Fig. 7 is a bottom view of the attachmesgeband Fig. 8 is a plan view of the
attachment base. The attachment base 1 illusinefiggl 3 is attachment means for attaching the
casing 2 to the installation surface 900 or thell"wstallation surface (not illustrated)".



Specifically, the attachment base is used betwesarasing 2 and the installation surface 900 or the
"“wall installation surface (not illustrated)" amdpre specifically, includes an attachment hook 11
and a main body 12 of Fig. 7.

[0073]

(Configuration-Attachment Base-Attachment Hook)

The attachment hook 11 of Fig. 7 is used to afthahis, install) the attachment base 1 to
the installation surface 900 or the "wall installaisurface (not illustrated)" and is, specificadly
protrusion protruding from the main body 12 andutiiag, for example, a threaded hole 111.
The threaded hole 111 is a hole through whichtanhahent screw (not illustrated) for attaching
the attachment base 1 is inserted. Then, whattdwhment screw is continuously inserted into
the threaded hole 111 and the installation sur@@ or the "wall installation surface (not
illustrated)”, the attachment base 1 can be atfaithé¢he installation surface 900 or the "wall
installation surface (not illustrated)".

[0074]

(Configuration-Attachment Base-Main Body)

The main body 12 of Fig. 7 is a main body of ttechment base 1 and has, for example,
a disk shape having a predetermined diameter afehed in the direction along the XY plane.
The main body is integrally formed with the attaehinhook 11 by resin and includes, more
specifically, a casing side facing surface 12Aa@mdhstallation surface side facing surface 12B of
Fig. 8. As illustrated in Fig. 3, the casing d&teng surface 12A of Fig. 7 is a surface to which
the casing 2 is attached while facing the casiagthe installation surface side facing surface
12B is a surface to which attached to the instalagurface 900 while facing the installation
surface 900 (that is, an installation surface vaden the direction along the XY plane). Further,
the main body 12 includes a threaded hole 121rardgagement portion 122 as illustrated in Fig.
7. The threaded hole 121 is a hole through whictateachment screw (not illustrated) for
attaching the attachment base 1 to the installatioface 900 is inserted. Then, when the
attachment screw is continuously inserted thrduglthreaded hole 121 and the installation surface
900, the attachment base 1 can be attached tongtadlation surface 900. Further, the
engagement portion 122 is attachment means to whéckasing 2 of Fig. 3 is attached and,
specifically, engages with an engagement portidno2ihe rear casing 21 to be described later in
Fig. 6. The outer diameter of the main body 12beaarbitrarily set, but the outer diameter will
be described as below such that the outer diansetat to be substantially the same as, for
example, the existing attachment base (for exaitpbeit 10 cm).

[0075]

(Configuration-Casing)

Next, the casing 2 of Fig. 3 is accommodation siéanaccommodating the detector
cover 3, the detector body 4, and the circuit ifiiereinafter, accommodation objects) of Fig. 5.
Specifically, the casing is attached to the irattait surface 900 through the attachment base 1 and
includes, more specifically, a rear casing 21 dnohacasing 22 of Fig. 5.

[0076]
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(Configuration-Casing-Rear Casing)

Fig. 9 is a bottom view of the rear casing, Figsla plan view of the rear casing, and Fig.
11 is a front view of the rear casing. As illusitain Fig. 5, the rear casing 21 in these dravigngs
first accommodation means (one accommodation miearEcommodating the "accommodation
object” from the side of the attachment base 1 i&h¢he upper side (the +Z direction)) and is
combined with the front casing 22 so that a gagsponding to an outer inflow opening 23 to be
described later in Fig. 3 is formed between thet frasing 22 and the rear casing. Further, the
rear casing 21 is outer guide means for guidirgsangpving at the outside of the casing 2 of Fig. 4
(including a gas moving along the installation atef900) into the casing 2 and is inner guide
means for guiding a gas moving at the inside atdiseng 2 to a detection space 34 to be described
later so that, specifically, a gas passage (a gp@te) extending from the outer inflow opening 23
to the detection space 34 is formed between teetdebody 4 and the rear casing.

[0077]

The rear casing 21 of Figs. 9 to 11 has, for elgraplisk shape having a diameter larger
than that of the attachment base 1 and widende iditection along the XY plane. The rear
casing is integrally formed of resin on the whaetelgding the "inner member of the rear casing
21" to be described later) and includes, more fefadigi a rear casing side facing wall 211 and a
rear casing side outer peripheral wall 212. Taeaasing side facing wall 211 of Fig. 4 is to form
a portion widened in the direction along the XYhglan the rear casing 21, that is, a portion facing
the attachment base 1 and includes a guide rem#isa @11a of Fig. 5.  The guide recess portion
211ais guide means for guiding a gas to the detesgiace 34 of Fig. 4, but a detailed description
thereof will be made below. Further, the reamgpside outer peripheral wall 212 is a first outer
wall which forms a portion (an outer wall) extergpin the height direction (the Z direction) of the
rear casing 21 and extends toward the lower $ide-£t direction) while being widened outward
from the outer edge portion of the rear casingfaeg wall 211.

[0078]

Further, the rear casing 21 of Fig. 9 includeserapecifically, component casings 611 to
616, short fins 621 to 623, long fins 631 and @B2vention pieces 641 and 642, and ribs 651 to
659 (hereinatter, the "component casings 611 totG&6short fins 621 to 623, the long fins 631
and 632, the prevention pieces 641 and 642, andbt@51 to 659" will be representatively
referred to as the "inner member of the rear c&diflg Additionally, as the configuration of the
component casings 611 to 616, the component ca&lige 616, the short fins 621 to 623, the
long fin 632, and the ribs 651, 652, 654, 655, @B®correspond to constituent accommodation
means. Further, the component casing 616 cor@spmfirst constituent accommodation means
and the component casings 611 to 614, the sh®fZihto 623, the long fin 632, and the ribs 651,
652, 654, and 659 correspond to second constioennmodation means.  Further, the ribs 651,
652, 654, and 659 correspond to combination waligst, the component casings 611 to 616 of
the "inner member of the rear casing 21" are acamfation means for accommodating
components other than the detector cover 3, tieetidet space 34, the detector body 4, a light
emitting portion 52, and a light receiving portis#iof Fig. 4 corresponding to the detection means
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in the components (the constituents) constituiagatarm device 100 and, specifically, include an
accommodation wall for defining the component acoodation space (the constituent
accommodation space) which is a space for accontimgpdhe component. Further, the
component casings 611 to 616 (specifically, theranwodation walls of the component casings
611 to 616) are guide means for guiding a gastdetection space 34 of Fig. 4 and are provided
in consideration of the component arrangement gpagerve as the guide means. Further, the
short fins 621 to 623 are guide means for guidiggsato the detection space 34 of Fig. 4 and are,
specifically, protrusions, that is, second guidegs extending from the component casings 611 to
613 of Fig. 9. Further, the long fins 631 and @82 guide means for guiding a gas to the
detection space 34 of Fig. 4 and, specificallst fuide pieces extending from ribs 657 and 659 to
be described later in Fig. 9 (that is, the reangasde outer peripheral wall 212). Here, thglon
fins are sufficiently longer than the short fin 62Further, the prevention pieces 641 and 642 are
guide means for guiding a gas to the detectiorespa®f Fig. 4 and are prevention means for
preventing dust included in a gas flowing into ramer space through slits 213a and 213b to be
described later in Fig. 9 from intruding into thesettion space 34 of Fig. 4. The ribs 651 to 659
of Fig. 9 are guide means for guiding a gas talétection space 34, are reinforcement means for
reinforcing the rear casing 21, and are positiommgans for defining a relative positional
relationship in the height direction (the Z direjibetween the front casing 22 and the rear casing
21 of Fig. 6 (that is, the width of the outer imflopening 23 of Fig. 3), specifically, inflow péadn
means for defining inner spaces of the outer inpening 23 and the casing 2 of Figs. 3 and 4
and a gas passage extending from the outer infiemiregy 23 to the detection space 34. For
example, the ribs are provided in the rear casilegfacing wall 211.  Additionally, the “width of
the outer inflow opening 23" indicates a distanmafthe upper end of the outer inflow opening 23
to the lower end thereof. Further, in the follayvidescription, the ribs 651 to 659 will be
appropriately and totally referred to as the "& @hen there is no need to distinguish the ribs
from each other and the "inner member of the eessang 21" will be described later in detail.
[0079]

(Configuration-Casing-Front Casing)

Fig. 12 is a plan view of the front casing and E)is a front view of the front casing.
As illustrated in Fig. 5, the front casing 22 iesh drawings is second accommodation means (the
other accommodation means) for accommodating teeranodation object” from the opposite
side to the attachment base 1 with the "accomnoodattiject” interposed therebetween (that is, the
lower side (the -Z direction)) and is, specificatigmbined with the rear casing 21 so that a gap
corresponding to the outer inflow opening 23 of Big formed between the rear casing 21 and the
front casing. Here, the "outer inflow opening'i2flow means for causing an external gas of
the casing 2 to flow into the casing 2.  Partityjltire outer flow opening is a first inflow opegin
which allows a gas moving along the installatiafese 900 at the outside of the casing 2 to flow
into the casing 2 and is a gap formed betweeretirecasing 21 and the front casing 22 of the
casing 2 to extend in the direction along the Xanpl The width of the outer inflow opening 23
can be arbitrarily set in consideration of prevignthe intrusion of dust, ambient light, and a'siser
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finger and impression given to a user by the appearof the alarm device 100. Here, a
description will be made on the assumption thatntickh is set to, for example, 3 to 5 (mm).
Further, the front casing 22 is outer guide meangdiding a gas moving at the outside of the
casing 2 of Fig. 4 (including a gas moving alorgttistallation surface 900) into the casing 2.
[0080]

The front casing 22 of Figs. 12 and 13 has, famgpte, a disk shape having a diameter
larger than that of the rear casing 21 and wideméde direction along the XY plane and is
integrally formed of resin on the whole. More #tly, the front casing includes a front casing
side exposed wall 221 and a front casing side petgwheral wall 222. First, the front casing
side exposed wall 221 is used to form a portioemed in the direction along the XY plane in the
front casing 22. That is, the front casing sidaosgd wall is exposed so as to be chiefly viewed
by a user. Further, the front casing side outgphmral wall 222 of Fig. 4 is a second outer wall
which forms a portion (an outer wall) extendinghia height direction (the Z direction) of the front
casing 22 and extends upward (the +Z directiorpvadeing widened outward from the outer edge
portion of the front casing side exposed wall 221.

[0081]

Further, the front casing 22 of Fig. 6 includesrerspecifically, a push button 223, a
threaded boss 224, and a support portion 225.t, thiespush button 223 is operation means for
operating the alarm device 100 and is, specifiazdiyd to press a switch 55 of the circuit urat 5t
be described later in Fig. 5 from the outside effitbnt casing 22.  Further, the threaded boss 224
of Fig. 6 is positioning means for determining latkee positional relationship between the front
casing 22 and the rear casing 21 in the heighttidine(the Z direction) (that is, the width of the
outer inflow opening 23 of Fig. 3) and is fixing ans for fixing the front casing 22 and the rear
casing 21 of Fig. 6 to each other. Specificdiig, threaded boss is provided at a surface at the
upper side (the +Z direction) of the front casidg exposed wall 221 and has, for example, a pillar
shape provided with a predetermined threaded hdlésgformed upright in the height direction
(the Z direction). Further, the support portio® 22 support means for supporting the detector
body 4 and is, specifically, a plurality of protams provided at the side of the front casing side
outer peripheral wall 222 in a surface at the upjpler (the +Z direction) in the front casing side
exposed wall 221.

[0082]

(Configuration-Detector Cover)

Next, Fig. 14 is a bottom view of the detectorezaand Fig. 15 is a front view of the
detector cover in a state in which an insect sae@mitted. The detector cover 3 in these
drawings is used to detect smoke by using scatightednd is a partition member for defining the
detection space 34 of Fig. 4. Specifically, theaer cover is provided at the upper side (the +Z
direction) of the detector body 4. Additionallypart of the detector cover 3, the detection space
34, and the detector body 4, that is, the lighttiagiportion 52 and the light receiving portion 53
correspond to detection means. The detector tes, as illustrated in Fig. 5, a cylindrical
shape in which one opening is blocked and, moreifisplty, includes a ceiling plate 31, a
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labyrinth 32, and an insect screen 33. Here,db&e¢tion space” 34 of Fig. 4 is a space for
detecting smoke. The ceiling plate 31 of Fig. Sused to cover the detection space 34.
Specifically, the ceiling plate is formed in a dlape having a diameter smaller than that of the
casing 2 and the labyrinth 32 is integrally formétth a surface at the lower side (the -Z direction)
The labyrinth 32 is a partition wall for definirtgetdetection space 34.  Specifically, the labyrinth
is used to prevent the ambient light from entetirgydetection space 34 and is provided at a
plurality of positions along the edge of the cgilplate 31, for example, as illustrated in Fig. 14.
With such a configuration, an inner inflow operféags formed between the adjacent labyrinths 32.
Here, the "inner inflow opening" 35 is a secontbwiopening which allows a gas to flow into the
detection space 34 and is formed as a gap bethedabyrinth 32 and the inner inflow opening.
Hereinafter, when there is a need to distinguisiphirality of inner inflow openings 35, the ledter
"a", "b", and the like will be given after the nefiece numeral "35" and, for example, the reference
numeral "35a" and the reference numeral "35b" sed tor description. When there is no need
to distinguish the plurality of inner inflow opegi 35, a description will be made by using the
reference numeral "35" (the same also applie®tabyrinth 32). Returning to Fig. 5, the insect
screen 33 is insect repellent means for allowiteyead air to enter the detection space 34 through
a small hole of the insect screen 33 and prevebtigg from entering the detection space 34, is
formed in an annular shape which surrounds the petghery of the labyrinth 32, and has a
plurality of small holes formed at the side surfhegeof to have a size in which bugs cannot easily
enter.
[0083]

(Configuration-Detector Body)

Next, Fig. 16 is a bottom view of the detectonyb&h. 17 is a plan view of the detector
body, and Fig. 18 is a front view of the detectmiyb As illustrated in Fig. 4, the detector body 4
in these drawings is arrangement means for argtigindetector cover 3 and is partition means
for defining the detection space 34 along wittdistector cover 3. Specifically, the detector body
forms a shield so that a gas flowing from the oufaw opening 23 into the casing 2 does not
flow between the detector body 4 and the fronhge2 and then forms a gas passage between the
rear casing 21 and the detector body. For exanhmgedetector body 4 is widened from the
detector cover 3 of Fig. 4 to the outer inflow apgr23 in the direction along the XY plane. As
llustrated in Fig. 6, the detector body has a sligkpe which has a diameter larger than that of the
ceiling plate 31 of the detector cover 3 and hdmmmeter slightly smaller than that of the front
casing 22 and of which a part is notched. Furttieletector body has a shape in which a part of
the inner portion is raised from the lower side @B direction) toward the upper side (the +Z
direction) and is integrally formed of resin on thbkole. Additionally, the meaning that the
"diameter is smaller than that of the front cag@yis that the diameter of the detector body 4 is
the "diameter” in which a detector body side entiqgpp400a contacts a front casing side end
portion 222a at the inside thereof as illustrate&ig. 4. Further, the "detector body side end
portion“400a indicates the outer edge in the detecdy 4 and the edge at the side of the outer
inflow opening 23.
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[0084]

The detector body 4 of Fig. 6 includes, more $palty, a flange portion 41, a slope
portion 42, a raised portion 43, a detector bodiyhnaortion 44, a speaker accommodation portion
45, and an element cover 46 of Figs. 16 to 18. flahge portion 41 is a portion which is
widened in the direction along the XY plane atdhtside of the detector body 4 and includes a
positioning recess portion 411. The positioningess portion 411 is positioning means for
positioning the rib 65 of the rear casing 21 wétbpect to the detector body 4.  Specifically, the
positioning recess portion is provided at a phyralf positions at the outer edge portion of the
flange portion 41 and is recessed from the upger(#e +Z direction) toward the lower side (the
-Z direction). Further, the slope portion 42 (#ape surface) is a portion which is continuous
from the flange portion 41 and is inclined towdrel tipper side (the +Z direction) with respect to
the flange portion 41 (the direction along the Xahe) in order to provide the detection space 34
of Fig. 4 at the upper side (the +Z direction)alation to the outer inflow opening 23. Further,
the raised portion 43 is a portion which is progtidéth the detector cover 3 and is a portion which
is located at the upper side (the +Z directiomglmtion to the flange portion 41, is continuoosr
the slope portion 42, and is widened in the doaailong the XY plane. A surface at the upper
side (the +Z direction) of the raised portion 4@ravided with an arrangement recess portion 431
of Fig. 6. The arrangement recess portion 431 psréon in which the detector cover 3 is
disposed. Specifically, the arrangement reces®ipas a circular recess portion and is a recess
portion having a diameter corresponding to ther oliseneter of the detector cover 3.  Further, the
detector body notch portion 44 is a portion whichatched in a shape corresponding to the outer
shape of the component casing 616 to provide tmpaaeent casing 616 to be described later in
the alarm device 100. Further, a speaker accontimog®rtion 45 is a portion which is raised
from the lower side (the -Z direction) toward thmper side (the +Z direction) to accommodate a
speaker (not illustrated) between the detector Baalyd the front casing 22 and to correspond to
the outer shape of the speaker accommodated thekeirther, the element cover 46 is used to
prevent dust from being accumulated on the lighttiegh portion 52 and the light receiving
portion 53 while covering the light emitting porti®2 and the light receiving portion 53 to be
described later in the circuit unit 5 from the uppiele (the +Z direction), is formed at the
arrangement recess portion 431 of the raised pd@pand has an optical path hole for forming an
optical path in the detection space 34 of Fig.th mspect to the light emitting portion 52 and the
light receiving portion 53 to be described lateh@circuit unit 5.

[0085]

(Configuration-Circuit Unit)

Next, Fig. 19 is a bottom view of the circuit uRig. 20 is a plan view of the circuit unit,
and Fig. 21 is a front view of the circuit unit. helcircuit unit 5 in these drawings is circuit ngean
forming an electric circuit for generating an alana includes, more specifically, a circuit board
51, the light emitting portion 52, the light redegy portion 53, a shield 54, the switch 55, and a
power connector CN1. The circuit board 51 is mognheans for mounting the elements of the
alarm device 100 thereon. Specifically, a thrdugle- and an element surrounding the
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through-hole are provided at a predetermined posgd that elements are mounted on the
mounting surface (hereinafter, the upper mountimiguse) at the upper side (the +Z direction) or
the mounting surface (hereinafter, the lower maogrsgurface) at the lower side (the -Z direction)
by soldering or the like. The light emitting porti52 is light emitting means for emitting light.
Specifically, as illustrated in Fig. 4, the ligmiging portion is an element, for example, a light
emitting diode mounted on the upper mounting sertzcthe circuit board 51 so that light is
emitted toward the detection space 34 at the giier(the +Z direction) in relation to the light
emitting portion 52. The light receiving portioB & light receiving means for receiving the
scattered light generated when the light emitieeh fihe light emitting portion 52 is scattered by
particles of smoke. Specifically, the light recggvportion is an element, for example, a photo
diode which is mounted on the upper mounting seirfdiche circuit board 51 so that the light
emitted from the detection space 34 provided atiper side (the +Z direction) in relation to the
light receiving portion 53 is received. The shi@d of Fig. 21 is shield means for
electromagnetically shielding the light receivimmgtion 53 and is support means for supporting the
light receiving portion 53 by the circuit board 55pecifically, the shield is a conductive element
mounted on the upper mounting surface of the tibmard 51 and is formed of, for example,
metal. The switch 55 of Fig. 19 is operation mefamsoperating the alarm device 100.
Specifically, the switch is an element mountedhenidwer mounting surface of the circuit board
51 and is, for example, a push switch. The poamnector CN1 of Fig. 20 is supply means for
supplying electric power to the alarm device 10Bpecifically, the power connector is used to
supply electric power from a battery (not illustdjt corresponding to a power supply and is
mounted on the upper mounting surface of the tlocaird 51.

[0086]

(Configuration-Detail)

Next, a configuration for allowing a gas to flawa the alarm device 100 of Fig. 1 will
be described in more detail. Specifically, dedadenfigurations of the rear casing side outer
peripheral wall 212 and the front casing side queeipheral wall 222 of Fig. 4, the slits 213a and
213b of Fig. 1, the "inner member of the rear ¢p2it' and the detection space 34 of Fig. 9, and
the guide recess portion 211a of Fig. 5 will bextasd.

[0087]

(Configuration-Detail-Rear Casing Side Oppositdl \&lad Rear Casing Side Outer
Peripheral Wall)

First, the rear casing side facing wall 211 of Eigs used to form a portion widened in
the direction along the XY plane of the rear caib@s described above. More specifically, the
rear casing side facing wall 211 is formed to hayestantially the same diameter as that of the
attachment base 1. Further, as described abeveahcasing side outer peripheral wall 212 of
Fig. 4 is a first outer wall which forms a porti@an outer wall) extending in the height direction
(the Z direction) of the rear casing 21 and exténdard the lower side (the -Z direction) while
being widened outward from the outer edge portidheorear casing side facing wall 211. More
specifically, the rear casing side outer peripheedll 212 is inclined inward as it goes toward the
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rear casing side facing wall 211 (that is, towbelupper side (the +Z direction)). With such a
configuration, an outer stagnation point P1 is &rramong the rear casing side outer peripheral
wall 212, the attachment base 1, and the installatirface 900. In this way, a configuration in
which the "rear casing side outer peripheral wi&lli& inclined" corresponds to the first outer guid
means. Here, the "outer stagnation point” PXsaae in which the gas is difficult to move and
accumulate and is a space which guides a “gasthtiethe stagnating gas” toward a direction
other than the outer stagnation point P1 by prggeat‘gas other than the stagnating gas” (that is,
the moving gas) from entering the space. Spdlgifitae outer stagnation point is a space which
is formed based on the shape of the alarm devizénlébnsideration of the air flow toward the
alarm device 100 and is a space which guides #ie ¢lae outer inflow opening 23.  With such a
configuration, it is possible to guide the gas mgwlong the installation surface 900 at the aeitsid
of the casing 2 to the outer inflow opening 23.

[0088]

(Configuration-Detail-Front Casing Side Outer jptegral \Wall)

Further, as described above, the front casingpsitde peripheral wall 222 of Fig. 4 is a
second outer wall which forms a portion (an outaf)vextending in the height direction (the Z
direction) of the front casing 22 and extends tdwilae upper side (the +Z direction) while being
widened outward from the outer edge portion offiitwet casing side exposed wall 221. More
specifically, the front casing side outer peripheial 222 is gently inclined outward as it goes
toward the rear casing side outer peripheral Wil @hat is, toward the upper side (the +Z
direction)). Then, the front casing side end pori22a of the front casing side outer peripheral
wall 222 is disposed at the outside in relatiothérear casing side end portion 212a of the rear
casing side outer peripheral wall 212. In this,\®agonfiguration in which the "front casing side
end portion 222a is disposed at the outside itiaelto the rear casing side end portion 212a"
corresponds to the second outer guide means. ighadly, the “front casing side end portion”
222a indicates an edge located at the outside dfdht casing 22 and located at the side of the
outer inflow opening 23. Further, the "rear casiime end portion” 212a indicates an edge
located at the outside of the rear casing 21 aretlgae located at the side of the outer inflow
opening 23.

[0089]

Here, the positional relationship of the fronirggside end portion 222a with respect to
the rear casing side end portion 212a can beaaiipitset in consideration of the guiding
performance for guiding the external gas to thielensf the casing 2 and the visual impression
given to the user of the alarm device 100 as lenthe front casing side end portion 222a is
disposed at the outside in relation to the reangagde end portion 212a as described above.
However, here, for example, the positional relatigmis set such that the front casing side end
portion 222a is disposed at the outside in reldtidhe rear casing side end portion 212a by the
thickness of the front casing 22. With such aigardtion, since the gas flowing from the upper
side (the +Z direction) toward the lower side @hedirection) along the rear casing side outer
peripheral wall 212 contacts the front casing siul# portion 222a to be guided toward the outer
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inflow opening 23, the gas can be guided to ther mftow opening 23.
[0090]

(Configuration-Detail-Slit)

Further, the slits 213a and 213b of Fig. 1 awifig means for allowing the gas to flow
thereinto along with the outer inflow opening 2%pecifically, the slits are provided in the rear
casing side outer peripheral wall 212 of Fig. IThe slits 213a and 213b can have an arbitrary
configuration in consideration of the guiding periance for guiding the external gas into the
casing 2 of Fig. 1 and the strength of the casing®wever, here, for example, the slits have the
following configuration from the viewpoint of imprng the guiding performance in the periphery
of the portion (that is, the component casing @idBput the outer inflow opening 23 of the casing
2. Specifically, the slits 213a and 213b are pexviat both sides of the component casing 616
(specifically, both sides of the outer accommodatiall 616a of the component casing 616) to
communicate with the outer inflow opening 23 whiténg orthogonal to the outer inflow opening
23.  With such a configuration, the gas can floiw the alarm device 100 from all directions
based on the alarm device 100.

[0091]

(Configuration-Detail-Inner Member of Rear Casing)

Next, the inner members (that is, the componamgs611 to 616, the short fins 621 to
623, the long fins 631 and 632, the preventioregi€éd1 and 642, and the ribs 651 to 659) of the
rear casing 21 illustrated in Fig. 9 will be ddseni in detail. Fig. 22 is a cross-sectional view
taken along the line B-B of Fig. 3.  In Fig. 22 tines of the insect screen 33 and the arrangement
recess portion 431 of Fig. 6 are omitted for colevae of description.

[0092]

(Configuration-Detail-Inner Member of Rear CasZgmponent Casing)

As described above, the component casings 6116tofaFig. 22 are accommodation
means (constituent accommodation means) for accdatimp components other than the
detector cover 3, the detection space 34, thetoleterly 4, the light emitting portion 52, and the
light receiving portion 53 of Fig. 4 correspondinghe detection means among the components
(the constituents) constituting the alarm devid@ &l are guide means for guiding the gas to the
detection space 34. Additionally, the componesihga 613 and 614 are also positioning means
for determining the relative positional relatiopshetween the front casing 22 and the rear casing
21 in the height direction (the Z direction) (tisathe width of the outer inflow opening 23 of .Fig
3) by the contact with the threaded boss 224 of@-ig Returning to Fig. 22, specifically, the
component casing 611 is used to accommodate ther monnector CN1 corresponding to an
electric constituent, the component casing 613esl to accommodate a transfer connector (not
illustrated) corresponding to an electric consiifube component casings 613 and 614 are used to
accommodate the fixing screws 613a and 614a condisig to a mechanical constituent instead
of the electric constituent, the component casiigi$ used to accommodate a part of the push
button 223 of Fig. 5 corresponding to a mechacimastituent instead of an electric constituent,
and the component casing 616 is constituent accdatimo means for accommodating a battery
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(not illustrated) corresponding to an electric ttuent and corresponding to a power supply of the
alarm device 100. Here, the "transfer connectod’ ¢connector for outputting a transfer signal
indicating a state where smoke is detected toutside and can be provided in response to the
necessity of the transfer signal. However, hereeXample, a case without the transfer connector
will be described.  Further, the "fixing screws3&khnd 614a are fixing screws for connecting the
rear casing 21 and the front casing 22 of Fig.eatt other. Then, these component casings 611
to 616 can have an arbitrary configuration in @w@rstion of the position, the size, and the shbpe o
the component. However, here, as illustrated gn 2, the inflow gas can be guided to the
detection space 34 after the gas is allowed t@ppgiely flow into the alarm device 100 from all
directions based on the alarm device 100.

[0093]

For example, the component casing 616 of Figs a8ached to the end at the side of the
attachment hook 11 (that is, the -X direction)ansideration of the center of gravity of the alarm
device 100 when the alarm device 100 is attachie towall installation surface (not illustrated)”
by using the attachment hook 11 of Fig. 7. THemouter accommodation wall 616a (the first
portion) of the component casing 616 forms a fanecouter wall of the casing 2 (specifically, the
rear casing side outer peripheral wall 212) andnier accommodation wall 616b (the second
portion) of the component casing 616 forms thepgasage. Further, the component casing 616
is formed in the largest rectangular shape amengdimponent casings 611 to 616. Further, the
height of the component casing 616 in the Z dordt set to the height corresponding to the shape
of the detector body 4 so that at least a parteffample, an end portion or a surface) of the
component casing 616 contacts (or approachesgtbeta body 4 and defines the gas passage
along with the detector body 4 at the time of abiegithe alarm device 100 of Fig. 5
(additionally, the height in the Z direction otltiean the "component casing 616" in the "inner
member of the rear casing 21" is also set simitarl{he component casing 616). Next, the
component casing 611 is provided at a positiohanvicinity of the component casing 616 and a
position separated from the rear casing side faealig?211 in consideration of the shape and the
position of the component accommodated in the coemi@asing 611 and has a rectangular shape.
Further, the component casing is combined withréae casing side outer peripheral wall 212
through the rib 651. Next, the component casirji§provided at a position in the vicinity of
the component casing 611 and a position separateditiie rear casing side facing wall 211 in
consideration of the shape and the position otdineponent accommodated in the component
casing 612 and has a rectangular shape. Funieoinponent casing is combined with the rear
casing side outer peripheral wall 212 throughithé32. Next, the component casings 613 and
614 are provided at positions opposite to eaclr etita the detection space 34 interposed
therebetween and positions separated from theasiag side facing wall 211 in consideration of
the shape and the position of the components acodated in the component casings 613 and
614 and have a circular shape. Further, the caenpoasings are combined with the rear casing
side outer peripheral wall 212 through the ribs & 659. Next, the component casing 615 is
provided at a position opposite to the componesmg#®16 with the detection space 34 interposed
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therebetween and a position contacting the remgcside facing wall 211 in consideration of the
shape and the position of the component accomnabittetike component casing 615 and has a
rectangular shape. With such a configurationftfev gas can be guided to the detection space
34. Further, with such a configuration, the ingifithe casing 2 is divided into one arrangement
area (the left area of the drawing based on thedaoy of the two-dotted chain line of Fig. 22) (the
electric constituent arrangement area) in which dbeaponent casings 611, 612, and 616
accommodating the electric component (the eleminstituent) are provided and the component
casings are relatively densely provided and ther ailrangement area (the right area of the
drawing based on the boundary of the two-dotteth dime@ of Fig. 22) (the electric constituent
non-arrangement area) in which the component s8iiig 612, and 616 are not provided and the
component casings are not densely arranged.

[0094]

(Configuration-Detail-Inner Member of Rear CasBiwprt Fin)

As described above, the short fins 621 to 628wde means for guiding the gas to the
detection space 34. Specifically, the short fregpeotrusions which extend from the component
casings 611 to 623 toward the detection space @4rarsecond guide pieces. Such short fins
621 to 623 can have an arbitrary configurationansileration of the air flow caused by the
configuration of the "inner member of the rearr@g&il". However, here, as illustrated in Fig. 22,
the inflow gas can be guided to the detection spéedter the gas is allowed to appropriately flow
into the alarm device 100 from all directions basadthe alarm device 100. Fig. 23 is an
enlarged view of the area Arl of Fig. 22. For eplanin the short fins 621 to 623 of Fig. 23, the
front ends of the short fins 621 to 623 at the sfdbe detection space 34 are not in contact with
the labyrinth 32 and the front ends are disposéteinicinity of the inner inflow openings 35a to
35c. With such a configuration, the inflow gas lbaiguided to the detection space 34.

[0095]

(Configuration-Detail-Inner Member of Rear Cadiragrg Fin)

As described above, the long fins 631 and 63&)0RE are guide means for guiding the
gas to the detection space 34. Specifically, dhg fins are protrusions (first guide pieces)
extending from the ribs 657 and 659 (that is, #a& casing side outer peripheral wall 212) are
sufficiently longer than the short fin 621. Suohd fins 631 and 632 can have an arbitrary
configuration in consideration of the air flow cadidy the configuration of the "inner member of
the rear casing 21". However, here, as illustriatédy. 22, the inflow gas can be guided to the
detection space 34 after the gas is allowed t@ppgiely flow into the alarm device 100 from all
directions based on the alarm device 100. Forgeathe long fins 631 and 632 are disposed in
the "other arrangement area”.  Further, the firaehd ef the long fins 631 and 632 of Fig. 23 at the
side of the detection space 34 are not in contiiatti)e labyrinth 32 and the front ends are
disposed in the vicinity of the inner inflow opeysn35d and 35e. Further, the long fin 631
straightly extends in the same direction as theneiin direction of the labyrinth 32d. That is, th
long fins extend on the extension line of the fallyr32d. Further, the long fin 632 straightly
extends in a direction orthogonal to the extendicection of the labyrinth 32e. With such a
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configuration, the inflow gas can be guided taltection space 34.
[0096]

(Configuration-Detail-Inner Member of Rear Cadirgvention Piece)

As described above, the prevention pieces 64B54Radf Fig. 22 are guide means for
guiding the gas to the detection space 34, aremiien means for preventing dust included in the
gas flowing thereinto through the slits 213a anBbZtom entering the detection space 34, and
guide means for guiding the gas to the detectiacesp4. Such prevention pieces 641 and 642
can have an arbitrary configuration in considenaticthe air flow caused by the configurations of
the "inner member of the rear casing 21" and tite Z13a and 213b. However, here, as
llustrated in Fig. 22, the inflow gas can be gdittethe detection space 34 and the entrancetof dus
can be prevented after the gas in the peripheteofcomponent casing 616 is allowed to
appropriately flow into the alarm device 100. &wmmple, the prevention pieces 641 and 642 are
provided at positions facing the slits 213a and213pecifically, the prevention pieces protrude
from a portion extending toward the detection sdcm the inner accommodation wall 616b of
the component casing 616 in a direction orthogtmahe extension direction of the inner
accommodation wall 616b. With such a configuratibe inflow gas can be guided to the
detection space 34 while the entrance of dusthietdetection space 34 is prevented.

[0097]

(Configuration-Detail-Inner Member of Rear CadRit)

As described above, the ribs 651 to 659 of Figa@ditionally, the rib 655, see Fig. 9)
are guide means for guiding the gas to the detespiace 34 and are reinforcement means for
reinforcing the rear casing 21. Further, the 6b% to 659 are fixing and supporting means for
fixing and supporting the front casing 22 to tre @asing 21 of Fig. 6 and are positioning means
for determining the relative positional relatiopshetween the front casing 22 and the rear casing
21 in the height direction (the Z direction) (tisathe width of the outer inflow opening 23 of .Fig
3). Further, the ribs 651 to 659 are inflow partimeans for defining the outer inflow opening
23 and the gas passage extending from the outbsy mpening 23 to the detection space 34 of Fig.
4. Here, the meaning that the "front casing 2ixexl and supported to the rear casing 21"
indicates that the rear casing 21 and the fromga are fixed to each other so that the relative
positions of the rear casing 21 and the front g&do not deviate from each other.  Specifically,
the rear casing 21 and the front casing 22 ard fxeeach other so as to prevent the relative
positional deviation between the rear casing 21thedront casing 22 at least in the height
direction (the Z direction) or the direction aldhg installation surface 900 (the direction aldvey t
XY plane). Then, the ribs 651 to 659 of Fig. 22 ¢eve an arbitrary configuration in
consideration of the air flow caused by the comnditipn of the "inner member of the rear casing
21", the strength of the rear casing 21, and théhvaf the outer inflow opening 23. However,
here, as illustrated in Fig. 22, the inflow gasloaiguided to the detection space 34, the strehgth
the rear casing 21 can be sufficiently ensuredthenaiidth of the outer inflow opening 23 of Fig.

3 can be set to "3 to 5 (mm)" after the gas isvaltbto appropriately flow into the alarm device
100 from all directions based on the alarm devi® 1 For example, the ribs 651 to 659 extend
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from the rear casing side outer peripheral wall ®lthe rear casing side facing wall 211 and
extend by a predetermined length (for example 21(ém)) toward the inside of the rear casing 21
from the rear casing side outer peripheral wall 212 particular, the ribs 651, 652, 654, and 659
of the ribs 651 to 659 extend until the end pastioithe ribs 651, 652, 654, and 659 at the inside
(at the side of the detection space 34) reachotinpanent casings 611 to 614 and are combined
with the component casings 611 to 614. With sucbréiguration, the gas flowing from the
outer inflow opening 23 of Fig. 4 into the casincp be reliably guided to the detection space 34.
Further, for example, the rib 65 (which is the @spntative name of the ribs 651 to 659) of Fig. 6
protrudes toward the lower side (the -Z direct{timgt is, toward the front casing 22) in relation t
the rear casing side outer peripheral wall 2140 eontact the positioning recess portion 411 of
the flange portion 41 of the detector body 4 wisserbling the alarm device 100. With such a
configuration, the inflow gas can be guided todéatection space 34 after the detector body 4 is
reliably fixed to the alarm device 100 while tharreasing 21 is reinforced.
[0098]

(Configuration-Detail-Detection Space)

Fig. 24 is an enlarged view of Fig. 4.  As descliibove, the detection space 34 of Figs.
4 and 24 is a space for detecting smoke and &ce spwhich smoke to be detected by the alarm
device 100 exists. Specifically, the detectiorcepa a space which is defined by the detector
cover 3 and the detector body 4 inside the casind/®re specifically, since the detection space
34 is formed by disposing the detector cover Bamraised portion 43 of the detector body 4 of Fig.
6, the detection space is formed so that the efgieetion space 34 is provided at the upper side
(the +Z direction) in relation to the outer inflapening 23 (that is, the entire portion of the
detection space 34 is provided at the upper $ideHZ direction) in relation to the end portion at
the most upper side (the +Z direction) of the omémw opening 23) while any portion of the
detection space 34 is not located at the outemirdipening 23.  With such a configuration, the
inflow gas can be guided to the detection spacetié the entrance of dust into the detection
space 34 is prevented. That is, it is possibispwove smoke detection accuracy of the alarm
device 100 by preventing dust and disturbing higith entering the detection space 34. Further,
the detection space 34 is a space existing atitiherf upper side (the +Z direction) in relation to
the end portion at the upper side (the +Z directbthe light shielding plate 431a of the detector
body 4 in a space surrounded by the ceiling plagnd the labyrinth 32 of the detector cover 3 and
the detector body 4. Here, the "light shieldireggdl 431a is light shielding means for shielding
light. Specifically, the light shielding meansiged to shield light emitted from the light emgtin
portion 52 so that the light emitted from the lightitting portion 52 is not directly incident teth
light receiving portion 53 and protrudes toward, dgample, the upper side (the +Z direction).
More specifically, the light shielding plate 43&ddrmed so that, for example, the height of tiok en
portion at the upper side (the +Z direction) ofiidjie shielding plate 431a is substantially thesa
as the height of the surface at the upper side ##helirection) of the plane portion 432
corresponding to the portion other than the arraegérecess portion 431 of the raised portion 43
of the detector body 4. Then, since the detesjiace 34 is formed by disposing the detector

22



cover 3 with respect to the raised portion 43 efdétector body 4 of Fig. 6, the entire detection
space 34 is provided at the upper side (the +£tiding in relation to the outer inflow opening 23
(that is, the entire portion of the detection spkés provided at the further upper side (the +Z
direction) in relation to the upper two-dotted ohéine among two two-dotted chain lines
extending in the Y direction and depicted for comesece of description in Fig. 23 to show the end
portion at the most upper side (the +Z directidrtii® outer inflow opening 23) while any portion
of the detection space 34 of Fig. 23 is not locatete outer inflow opening 23. With such a
configuration, since it is possible to promptly ametiably detect smoke while preventing the
occurrence of the erroneous detection by guidiegrtftow gas to the detection space 34 while
preventing the disturbance of the detection spdcé & possible to improve smoke detection
accuracy. Here, the "disturbance” is an objeardtiman the detection target material (in the
embodiment, smoke). Specifically, the disturbaiscean object that causes the erroneous
detection in the alarm device 100 and is, for eXx@angust, water vapor, or disturbing light.
Further, the "erroneous detection” means thateteetibn target material is detected by mistake.
Specifically, the erroneous detection means ttsitirdance is detected as the detection target
material (in the embodiment, smoke). For exanpls, is a phenomenon which may be
generated when a relatively large amount of dishad enters the detection space 34 of Fig. 23.
[0099]

(Configuration-Detail-Recess Portion of Rear Ggsin

Next, the guide recess portion 211a of the reang®1 illustrated in Fig. 5 will be
described in detail. Fig. 25 is an enlarged viéth® area Ar2 of Fig. 4. As described above,
the guide recess portion 211a of Fig. 5 is guidansér guiding the gas to the detection space 34
of Fig. 4 and is positioning means for positionihg detector cover 3. Specifically, the guide
recess portion is a portion which is recessed tbtlarupper side (the +Z direction) from the lower
side (the -Z direction) in the surface at the losige (the -Z direction) of the rear casing sidenfa
wall 211, is a portion which has a diameter latigen that of the ceiling plate 31 of the detector
cover 3 of Fig. 25, and is a portion which hagtgasurfaces 211b and 211c. The facing surfaces
211b and 211c are inner guide means for guidingdkeo the detection space 34. Specifically,
the facing surfaces are surfaces which face atdgzat of the detector cover 3 (for example, the
ceiling plate 31 and the like) and are portionhiare separated from the detector cover 3 in the
direction along the XY plane not to contact thectet cover 3. The facing surface 211b extends
from, specifically, the surface at the lower sithe ¢Z direction) of the guide recess portion 211a
toward the lower side (the -Z direction) in thegheidirection (the Z direction). Further, the
facing surface 211c is continuous, specificallyprfithe facing surface 211b and is inclined with
respect to the insect screen 33 and the labyrihttuBvard as it goes away from the attachment
base 1 (that is, toward the lower side (the -Zctiime)). With such a configuration, since
particularly the facing surface 211b is separaiach the detector cover 3, the inner stagnation
point P2 is formed between the facing surface ahtka part of the detector cover 3 (for example,
the ceiling plate 31) so that the gas moving insidecasing 2 can be guided to the detection space
34. Here, the "inner stagnation point" P2 is aepa which the gas is difficult to move and
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accumulate and is a space which guides the "gasstbén the stagnating gas" in a direction other
than the inner stagnation point P2 by preventiagdhas other than the stagnating gas” (that is, the
moving gas) from entering the space. Specifidily,gas is a space which is formed based on
the inner shape of the casing 2 in consideratigheoéir flow inside the casing 2 and is a space
which guides the gas to the detection space 34.

[0100]

(Assembly Method)

Next, a method of assembling the alarm devicenlDBe described. First, in Fig. 6,
the elements are mounted on the circuit board 8iedgircuit unit 5.  Specifically, the elements
are mounted by using, for example, solder in & sthere the circuit board 51 is disposed and
fixed to a predetermined jig.

[0101]

Next, the detector cover 3 is disposed with réspebe detector body 4.  Specifically,
the detector cover 3 is disposed at the arrangestass portion 431.

[0102]

Next, the push button 223 and the circuit boardr&Hisposed in the front casing 22 and
further the detector body 4 having the detectoerc8wlisposed thereon is disposed in the front
casing 22. Specifically, the detector body 4 spaked so that the light emitting portion 52 and
the light receiving portion 53 of the circuit bo&ttiare appropriately covered by the element cover
46 of the detector body 4 and the positioning sgpedion 411 of the detector body 4 is supported
(placed) on the support portion 225 of the frosingp22.  In this case, as illustrated in Fighd, t
light emitting portion 52 is configured to emitHigoward the ceiling plate 31 (that is, the upper
side (the +Z direction)) and the light receivingtipa 53 is configured to receive scattered light
from the ceiling plate 31.

[0103]

Next, the rear casing 21 is disposed in the f@asing 22. Specifically, the rear casing is
disposed so that the component casings 613 araf 6ilrear casing 21 of Fig. 5 are brought into
contact with the threaded boss 224 of the fromg&2 of Fig. 6 through the insertion hole 47 of
the detector body 4 while facing the threaded &ndghe rib 65 of the rear casing 21 is provided
inside the positioning recess portion 411 of theatier body 4.

[0104]

Next, the rear casing 21 is fixed and combinel thig front casing 22. Specifically,
the fixing screws 613a and 614a are inserted thrdbg insertion holes 613b and 614b
communicating with the component casings 613 aAdbthe rear casing 21 and the component
casings 613 and 614 of Fig. 5 and the threaded23gssf Fig. 6 are fixed to each other by
threading using the inserted fixing screws 613a6Gi#th. In this case, the positioning recess
portion 411 of the detector body 4 is fixed to dnedsviched between the support portion 225 of the
front casing 22 and the rib 65 of the rear casing Zurther, the rear casing 21 and the frontgasin
22 are fixed and supported to each other by théitihat is, the front casing 22 is fixed and
supported to the rear casing 21). Further, adrdked in Fig. 3, the outer inflow opening 23 is
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formed. In this way, the assembly of the alarmmogel00 ends.  Additionally, the rear casing 21
and the front casing 22 of Fig. 6 are fixed angstpd by the rib 65. Specifically, as shown
below, the rear casing 21 and the front casing Ejo6 are indirectly fixed and supported by the
rib 65 in the height direction (the Z direction)f8f. 4 and the direction along the installation
surface 900 (the direction along the XY plane)rstFHmore specifically, when the fixing screws
613a and 614a are threaded into the threaded Bbss the height direction (the Z direction) as
described above, the rib 65 of the rear casing plessed against the front casing 22 through the
detector body 4 (specifically, the positioning sscportion 411 of the detector body 4).  For this
reason, the relative positions of the rear casirand the front casing 22 in the height directioe (

Z direction) are fixed so that the rear casingritd the front casing 22 are indirectly supported in
the height direction (the Z direction). Furthegrenspecifically, when the fixing screws 613a and
614a are threaded into the threaded boss 224 lirdation along the XY plane as described
above, the fixing screws 613a and 614a are indirtaoigh the insertion hole 47 of the detector
body 4 and thus the detector body 4 is fixed tdrthe casing 22 in the direction along the XY
plane. Then, since the rib 65 of the rear casing @rovided inside the positioning recess portion
411 of the fixed detector body 4, the rib 65 isgbaby the end of the positioning recess portion
411 in the direction along the XY plane so thatsiearation from the positioning recess portion
411 is prevented. For this reason, the relatigéiqas of the rear casing 21 and the front casing
22 in the direction along the XY plane are fixed tire rear casing 21 and the front casing 22 are
indirectly fixed and supported in the directiomalthe XY plane.

[0105]

(Installation Method)

Next, a method of installing the alarm device G0 be described. First, the
attachment base 1 is attached to the installatifecce 900 of Fig. 4. Specifically, the attachment
base 1 is attached in such a manner that the rattatiscrew is threaded into the installation
surface 900 through the threaded hole 121 of Fidpilé the installation surface side facing surface
12B faces the installation surface 900.

[0106]

Next, the casing 2 of the alarm device 100 of Bigassembled according to the
above-described "assembly method" is attachee tattlichment base 1.  Specifically, the casing
2 is attached in such a manner that the engagqoioh 214 of the rear casing 21 of Fig. 6
engages with the engagement portion 122 of thehattent base 1 of Fig. 5. In this way, the
installation of the alarm device 100 ends.

[0107]

(Guide of Gas)

Next, a gas guiding operation in the alarm delfa@ assembled in this way will be
described. Fig. 26 is a diagram illustrating théav in Fig. 4, Fig. 27 is a diagram illustragin
the air flow in Fig. 22, and Fig. 28 is a diagrdiosirating the air flow in an enlarged view in the
periphery of the slits 213a and 213b of Fig. 22ddi#onally, the arrows F1 to F5, F21, and F22 in
these drawings illustrate the direction of thelaeiw based on a predetermined test or simulation
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result for a direction in which a gas including &mdlows (that is, an air flow direction). The
alarm device 100 can guide the gas moving alonggtalation surface 900 into the alarm device
100 from all directions outside the casing 2 amdgtéde the gas to the detection space 34 by using
the "inner member of the rear casing 21" incluttegshort fins 621 to 623 and the long fins 631
and 632. However, here, for example, a case hvihe gas is guided along the arrows F1 to F5,
F21, and F22 of Figs. 26 to 28 will be described.

[0108]

As indicated by the arrow F1 of Fig. 26, the gasing along the installation surface 900
is guided to the outer inflow opening 23 while thevement direction is changed from the
direction along the installation surface 900 tadinection along the outer inflow opening 23 by the
outer stagnation point P1. In this case, sincidhecasing side end portion 222a is locatelakat t
outside in relation to the rear casing side entiopo?12a, the gas which is guided by the outer
stagnation point P1 contacts the front end (time &od surface) at the upper side (the +Z diréction
of the front casing side end portion 222a so kieabas is reliably guided into the casing 2 through
the outer inflow opening 23. Subsequently, thevgash is guided into the casing 2 is guided
inward along the flange portion 41 of the detdotuty 4 and then is guided to the inner stagnation
point P2 along the slope portion 42 of the detdmtdly 4. Then, the gas which is guided to the
inner stagnation point P2 is guided to the detesiimce 34 by the inner stagnation point P2. In
this case, since the detector body side end pafiBa contacts the front casing side end portion
222a at the inside thereof as illustrated in Figy. i4 possible to shield the gas flowing from the
outer inflow opening 23 of Fig. 26 into the casihgp that the inflow gas does not enter between
the detector body 4 and the front casing 22 arktheliably guide the gas flowing from the outer
inflow opening 23 into the casing 2 toward the instagnation point P2 (that is, toward the
detection space 34). Further, in this case, sinsin the gas is generally larger and heavier tha
particles in smoke, the dust stagnates at the gtmpen 42 and does not reach the detection space
34. Thatis, it is possible to guide the gas (Bpally, particles in smoke) to the detection spac
34 while preventing dust from entering the detadtjuace 34.

[0109]

Further, the gas moving in a direction indicatgthle arrow F2 of Fig. 27 flows into the
casing 2 as described above in, for example, Bignd is guided to the front end of the long fin
632 on the side of the labyrinth 32e along the corapt casing 614 and the long fin 632 of Fig. 27.
In this case, the inner pressure of the casing@ases due to the gas flowing into the casingt2, b
since the front end of the long fin 632 is sepdréi@m the entire labyrinth 32 including the
labyrinth 32e, the gas moves (flows) through a(gampening) between the labyrinth 32 and the
front end of the long fin 632 in the area Ar3.  &mmple, the gas which is guided to the front end
of the long fin 632 is guided in a direction indiichby the arrow F21 and a direction indicated by
the arrow F22 and is reliably guided to the detecpace 34.

[0110]

Further, the gas moving in a direction indicatedhe arrow F3 of Fig. 27 is guided to

the front end of the long fin 631 on the side efliibyrinth 32d along the long fin 631. However,
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in this case, since the long fin 631 extends orttension line of the labyrinth 32d, the gas which
is guided to the front end of the long fin 631uglgd in a direction along the labyrinth 32d and is
reliably guided to the detection space 34.

[0111]

Further, the gas moving in a direction indicatgedhe arrow F4 of Fig. 28 contacts the
outer accommodation wall 616a at the outside ofllwen device 100. Here, after the gas is
guided into the alarm device 100 through the $8a2so that the movement direction is changed
by the prevention piece 641, the gas is guideddaetvthe inner accommodation walls of the
component casing 611 and the component casing@lié eeliably guided to the detection space
34. In this case, since dust in the gas is retddyethe prevention piece 641, it is possible to
prevent dust from entering the detection space 34.

[0112]

Further, the gas moving in a direction indicatgdhe arrow F5 of Fig. 28 contacts the
outer accommodation wall 616a at the outside ofllwen device 100. Here, after the gas is
guided into the alarm device 100 through the $8?so that the movement direction is changed
by the prevention piece 642, the gas is reliabigeglito the detection space 34 along the
component casing 614 and the long fin 632. Incise, since dust in the gas is received by the
prevention piece 642, it is possible to preveritfdus entering the detection space 34.

[0113]

(Effect of Detailed Configuration)

With the detailed configuration described abanegshe inflow gas can be guided to the
detection space 34 after the gas is allowed to ifitovthe alarm device 100 from all directions
based on the alarm device 100 of Fig. 4, smokbearomptly detected.

[0114]

Further, as illustrated in Fig. 4, since the lightitting portion 52 is configured to emit
light toward the ceiling plate 31 (that is, the epgide (the +Z direction)) and the light receiving
portion 53 is configured to receive scattered Eghhe ceiling plate 31, light is emitted to aesid
which dust is not accumulated (that is, the upger(the +Z direction)). Accordingly, since it is
possible to suppress unexpected scattered light dueeumulated dust and to prevent unexpected
scattered light from being received by the ligberéng portion 53, it is possible to improve smoke
detection accuracy of the alarm device 100.

[0115]

Further, as illustrated in Figs. 5 and 6, sinedrttnt casing 22 and the rear casing 21 can
be respectively molded (manufactured) by using smdildded in the Z direction, there is no need
to provide a shape punching process in the dire@long the XY plane at the time of
manufacturing the casing 2 of the alarm devicedt@Dthus it is possible to decrease the cost of
manufacturing the alarm device 100.

[0116]

Further, since the rear casing 21 of Fig. 5 méal to have a diameter larger than that of

the attachment base 1 and the front casing 2thmeébto have a diameter larger than that of the
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rear casing 21, the front casing 22 is mainly viélayethe user when the alarm device 100 of Fig. 3
is attached to the installation surface 900 arglgimple and smart impression can be given to the
user who sees the alarm device 100 (that is, #igndef the alarm device 100 can be improved).
Further, since the rear casing side outer peripedh 212 and the front casing side outer
peripheral wall 222 are inclined as described alibireand smart impression can be given to the
user who sees the alarm device 100 by using d eiéeet (that is, the design of the alarm device
100 can be further improved).

[0117]

According to the embodiment, since the rear casitegouter peripheral wall 212 of Fig.

4 is inclined or the front casing side end por#iaRa is disposed at the outside in relation tceidue
casing side end portion 212a, the gas moving dengpstallation surface 900 is guided into the
casing 2. Accordingly, since it is possible tonpote, for example, the flow of the gas moving
along the installation surface 900 into the ca&ingis possible to provide the alarm device 100
capable of promptly and reliably detecting thediete target material (in the embodiment, smoke)
included in the gas.

[0118]

Further, since the outer stagnation point P1gf4is formed, it is possible to promote,
for example, the flow of the gas moving along tistallation surface 900 into the casing 2 through
the outer inflow opening 23 and thus to providediaem device 100 capable of promptly and
reliably detecting the detection target materaltiie embodiment, smoke) included in the gas.
Further, since it is possible to sufficiently eestile amount of the gas flowing into the casing 2
without widening, for example, the width of the esuinflow opening 23, it is possible to
sufficiently ensure the strength of the casing &ccordingly, there is no need to provide the
bar-shaped reinforcement member in the outer infipening 23, for example, in the extension
direction of the outer inflow opening 23.  Furtisence there is no need to widen, for example, the
width of the outer inflow opening 23, it is possil relatively narrow the width of the outer inflo
opening 23 and thus to improve the design of tenatlevice 100. Further, since there is no
need to separately provide, for example, a compdaepromoting the inflow of the gas, it is
possible to decrease the cost of manufacturirgjaha device 100.

[0119]

Further, since the front casing side end port&2a2f Fig. 4 is disposed at the outside in
relation to the rear casing side end portion 2 &apossible to guide the gas to the outer inflow
opening 23 by using, for example, the front casidg end portion 222a and thus to increase the
amount of the gas flowing into the casing 2. Adicgyly, it is possible to further promptly detect
the detection target material (in the embodimembke) included in the gas.

[0120]

Further, since the rear casing side outer peapivall 212 of Fig. 4 is inclined inward as
it goes toward the upper side (the +Z directidm, possible to give thin and compact impression
to the user who sees the alarm device 100 by uinggxample, the visual effect for the
appearance of the alarm device 100.
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[0121]

Further, since the diameter of the rear casingfZig. 5 is set to be larger than the
diameter of the attachment base 1, it is possilpestvent a problem in which the attachment base
1 is viewed in an exposed state, for example, vtheralarm device 100 is attached to the
installation surface 900 of Fig. 3. Accordinglyisi possible to improve the design of the alarm
device 100.

[0122]

Further, since the facing surface 211b of Figgu8es the gas moving inside the casing
2 to the detection space 34, it is possible to preyfor example, the flow of the gas moving inside
the casing 2 into the detection space 34. Acagiylihis possible to further promptly detect the
detection target material (in the embodiment, sioilauded in the gas. Further, since it is
possible to sufficiently ensure the amount of the fipwing into the detection space 34 without
widening, for example, the size of the inner inflopening 35 of Fig. 23, it is possible to relavel
decrease the size of the inner inflow opening Z&cordingly, since it is possible to prevent dust
from entering the detection space 34, it is passibprevent an error based on the entrance of dust
into the detection space 34 (that is, the errongetastion of the detection target material). Here
the "erroneous detection” means that the detetdiqget material is detected by mistake.
Specifically, the erroneous detection means thstt aluthe like is detected by mistake as the
detection target material (in the embodiment, sinoléor example, this is a phenomenon which
may occur when a relatively large amount of dustrethe detection space 34 of Fig. 4.

[0123]

Further, according to the embodiment, since tha 8hs 621 to 623 and the long fins
631 and 632 of Fig. 22 are provided to guide tlsdigaing from the outer inflow opening 23 of
Fig. 25 toward the inner inflow opening 35 of F48, it is possible to promote, for example, the
flow of the inflow gas from the outer inflow opegi@3 of Fig. 25 into the detection space 34 of
Fig. 22. Accordingly, it is possible to providesthlarm device 100 capable of promptly and
reliably detecting the detection target matenel{e embodiment, smoke). In particular, since the
front ends of the short fins 621 to 623 and thg fms 631 and 632 on the side of the inner inflow
opening 35 of Fig. 23 are not in contact with dwinth 32, the gas flowing from the outer inflow
opening 23 can be moved between the labyrinth 82dhe front end of the long fin 632, for
example, as illustrated in Fig. 26.  Accordinglig possible to further promote the flow of the ga
into the detection space 34.

[0124]

Further, since the front ends of the short firlst62623 and the long fins 631 and 632 of
Fig. 23 are disposed in the vicinity of the inméioiv opening 35, for example, the gas can be
guided to the vicinity of the inner inflow openiBf along the short fins 621 to 623 and the long
fins 631 and 632. Accordingly, it is possible tottier promote the flow of the gas into the
detection space 34.

[0125]
Further, since the long fin 631 of Fig. 26 extdnat® the outer inflow opening 23 of Fig.
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25 toward the inner inflow opening 35d of Fig. 28tiee extension line of the labyrinth 32d, for
example, the gas can be guided to the detectioe 8daalong the long fin 631 and the labyrinth
32d. Accordingly, it is possible to promote tlafiof the gas into the detection space 34.

[0126]

Further, since the long fins 631 and 632 are geolMio extend from the rear casing side
outer peripheral wall 212 of Fig. 22, it is possitd prevent, for example, a problem in which the
gas flowing from the outer inflow opening 23 of Fip leaks while not reaching the detection
space 34 of Fig. 22.  Accordingly, it is possiblgptomote the flow of the gas into the detection
space 34.

[0127]

Further, since the long fins 631 and 632 are gedvat the “other arrangement area” of
Fig. 22, it is possible to guide the gas by effettiusing, for example, a relatively wide space.
Accordingly, it is possible to promote the flowtlo¢ gas into the detection space 34.

[0128]

Further, since the short fins 621 to 623 are gealito extend from the component
casings 611 to 613 of Fig. 22, it is possible idgthe gas to a position in which the gas iscdiffi
to flow by, for example, the component casingst6BIL3.  Accordingly, it is possible to promote
the flow of the gas into the detection space 34.

[0129]

Furthermore, according to the embodiment, sineedétection space 34 of Fig. 23 is
provided on the side of the installation surfade §cing surface 12B of Fig. 3 in relation to the
outer inflow opening 23 while any portion of theedtion space 34 is not located at the outer
inflow opening 23, for example, disturbance enggiire casing 2 through the outer inflow opening
23 of Fig. 25 is difficult to reach the detectipase 34. Accordingly, it is possible to preveat th
erroneous detection of the alarm device 100.

[0130]

Further, since the detector body 4 of Fig. 25iggithe gas to the detection space 34
includes the slope portion 42 of Fig. 25 whicmdimed with respect to the direction along the
installation surface side facing surface 12B of Bjdpr example, disturbance entering the casing 2
through the outer inflow opening 23 can be receivéacordingly, it is possible to prevent the
erroneous detection of the alarm device 100. &urbr example, since the detector body 4
guides the gas to the detection space 34, it @ig®$o promptly guide the gas to the detection
space 34 and thus to promptly detect the deteatiget material (in the embodiment, smoke).
[0131]

Further, since the detector body 4 of Fig. 25demed from the detection space 34 to the
outer inflow opening 23 so that a gas passagengetbbetween the outer inflow opening 23 and
the detection space 34, it is possible to religbigte, for example, the gas flowing into the caging
through the outer inflow opening 23 to the detaectpace 34 and thus to reliably detect the
detection target material (in the embodiment, sinoke
[0132]
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Furthermore, according to the embodiment, sireeddr casing 21 and the front casing
22 of Fig. 3 are combined with each other so tigaipacorresponding to the outer inflow opening
23 is formed between the rear casing 21 and thiedasing 22, the outer inflow opening 23 is also
formed, for example, when the rear casing 21 anfildht casing 22 are combined with each other.
For this reason, since a step of only forming tiieranflow opening 23 is omitted, it is possilde t
simplify a step of forming the casing 2 and to elase the cost of manufacturing the alarm device
100.

[0133]

Further, since the ribs 651 to 659 of Fig. 9 @efive outer inflow opening 23 of Fig. 4
and the gas passage extending from the outer iof@ring 23 to the detection space 34, it is
possible to guide the gas in an intended diredtorxample, through the outer inflow opening 23
and the passage defined as described above. ixgbgrsince it is possible to prevent a problem
in which the gas flowing into the casing 2 leakslevhot reaching the detection space 34, it is
possible to provide the alarm device 100 capalgeaphptly and reliably detecting the detection
target material (in the embodiment, smoke).

[0134]

Further, since the rib 65 (which is the represieatasame of the ribs 651 to 659)
llustrated in Fig. 6 fixes and supports the froaging 22 to the rear casing 21, it is possible to
prevent, for example, the relative positional denabetween the rear casing 21 and the front
casing 22. Accordingly, since it is possible tevent the deformation of the casing 2, it is
possible to further strengthen the alarm device 100
[0135]

Furthermore, according to the embodiment, sinesslits 213a and 213b allowing the
gas to flow into the casing 2 of Fig. 1 communigdtik the outer inflow opening 23 in a direction
orthogonal to the outer inflow opening 23, for eglamthe external gas of the casing 2 can be
allowed to flow into the casing 2 through not aitilg outer inflow opening 23, but also the slits
213aand 213b. Accordingly, since it is posstblgomote the flow of the gas into the casing 2, it
IS possible to provide the alarm device 100 caglgeomptly and reliably detecting the detection
target material (in the embodiment, smoke). Fyrtingce it is possible to sufficiently ensure the
amount of the gas flowing into the casing 2 witheidiening, for example, the width of the outer
inflow opening 23, it is possible to sufficientigseire the strength of the casing 2.  Accordingly,
there is no need to provide the bar-shaped regmfe@ent member in the outer inflow opening 23,
for example, in the extension direction of the oimiiow opening 23.  Further, since there is no
need to widen, for example, the width of the oumlmw opening 23, it is possible to relatively
narrow the width of the outer inflow opening 23 #mdb to improve the design of the alarm device
100. Further, since there is no need to partiguovide, for example, a component for
promoting the inflow of the gas, it is possibledexrease the cost of providing the alarm device
100.

[0136]
Further, since the prevention pieces 641 and 642022 are provided at positions

31



facing the slits 213a and 213b of Fig. 22 insigectising 2 of Fig. 1, dust in the gas is receiyed b
for example, the prevention pieces 641 and 642cordmgly, it is possible to prevent dust from
entering the detection space 34.

[0137]

Further, since the slits 213a and 213b of Figa22provided at both sides of the
component casing 616 in the rear casing side perigheral wall 212, it is possible to promote, for
example, the inflow of the gas in the peripherthefportion without the outer inflow opening 23
of Fig. 1 in the rear casing side outer peripheed 212 (that is, the portion provided with the
component casing 616) and to provide the alarnceled®0 capable of promptly and reliably
detecting the detection target material (in theaeiiniient, smoke).

[0138]

Further, since the component casing 616 of Fig @2d to accommodate a battery (not
llustrated), it is necessary to relatively incesdsr example, the size of the component casifig 61
Accordingly, since it is possible to promote thiéowm of the gas in the periphery of the portion
without the outer inflow opening 23 of Fig. 1 imedatively long distance in the rear casing side
outer peripheral wall 212, it is possible to previle alarm device 100 capable of promptly and
reliably detecting the detection target matereth{e embodiment, smoke).

[0139]

Furthermore, according to the embodiment, siregdis is guided from the outer inflow
opening 23 of Fig. 4 toward the detection spaagf B#y. 22, it is possible to promote, for example,
the flow of the gas from the outer inflow openit&d Fig. 4 to the detection space 34 of Fig. 22
and thus to provide the alarm device 100 capalpeoofiptly and reliably detecting the detection
target material (in the embodiment, smoke).

[0140]

Further, since the component casings 611 to 6E§ 022 serve as guide means, there is
no need to provide, for example, a dedicated coempdar guiding the gas. Accordingly, it is
possible to decrease the number of components afahm device 100 and to decrease the cost of
manufacturing the alarm device 100.

[0141]

Further, since the outer accommodation wall 61 @seacomponent casing 616 forms a
part of the rear casing side outer peripheral 24| for example, the component casing 616 itself
can be provided at a position close to the outsitlee casing 2 of Fig. 4. Accordingly, sincesit i
possible to ensure a sufficient area for guidieggés in the periphery of the detection space 34 of
Fig. 22 inside the casing 2, it is possible to miemhe flow of the gas from the outer inflow
opening 23 of Fig. 4 into the detection space FgR22.

[0142]

Further, since the ribs 651, 652, 654, and 65¢raseded to combine the component
casings 611 to 614 with the rear casing side patgheral wall 212, it is possible to guide the ga
for example, along the ribs 651, 652, 654, andebiethe component casing 616 to 614 and thus
to promote the flow of the gas from the outer inftapening 23 of Fig. 4 to the detection space 34
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of Fig. 22.
[0143]

Further, since the short fins 621 to 623 andaing fin 632 are provided to protrude from
the component casings 611 to 614 toward the detesgiace 34, it is possible to guide the gas, for
example, along the component casings 611 to 644hthrt fins 621 to 623, and the long fin 632
and thus to promote the flow of the gas from theranflow opening 23 of Fig. 4 to the detection
space 34 of Fig. 22.

[0144]

[Modified Example of Embodiment]

Although the embodiment according to the invenhas been described above, the
detailed configuration and means of the inventnhe arbitrarily modified and improved within
the scope of the technical idea of each inventestribed in the claims. Hereinafter, such a
modified example will be described.

[0145]

(Regarding Problems to be Solved or Effect ofritioa)

Above all, problems to be solved by the inventiod effect of the invention are not
limited to the contents described above, but mdigrdaccording to the implementation
environment and configuration of the invention. affts, only some of the above-described
problems may be solved or only a part of the allegeribed effect may be obtained.

[0146]

(Regarding Distribution or Integration)

In addition, the above-described configurationaigunctional concept and is not
necessarily and physically limited to the configiareillustrated in the drawings. In other words,
specific forms of distribution and integration loé tcomponents are not limited to those illustrated
in the drawings and all or a part of them may befigared to be distributed or integrated
functionally or physically by arbitrary units. Fexample, the casing 2 and the attachment base 1
of the alarm device 100 may be integrated andhtbgrated configuration may be directly attached
to the installation surface of the monitoring area.

[0147]

(Regarding Shape of Rear Casing)

Further, in the above-described embodiment, ahaasbeen described in which the rear
casing side outer peripheral wall 212 illustrateéFig. 4 is inclined inward as it goes toward the
upper side (the +Z direction), but the inventionaslimited thereto. For example, the rear casing
side outer peripheral wall 212 may be inclined autiras it goes toward the upper side (the +Z
direction). In this case, the outer stagnationtdel of Fig. 4 is not formed, but the gas moving
along the installation surface 900 can be guidathahe rear casing side outer peripheral wall 212
which is inclined outward with respect to the ourilow opening 23. Further, for example, the
rear casing side outer peripheral wall 212 mapivedd to straightly extend in the height direction
(the Z direction) while not being inclined and thbe function of the rear casing side outer
peripheral wall 212 may be realized in the modizdmple by using the attachment base 1.
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Specifically, the thickness of the attachment Basey be set to be the same as the length of the
rear casing side outer peripheral wall 212 in thight direction (the Z direction), the diameter of
the attachment base 1 facing the rear casing 2bensgt to be the same as that of the rear casing
21, and then the diameter of the attachment bas®y be increased as it goes upward (that is, the
+Z direction). In this case, the attachment baseay be formed transparently so that the
attachment base 1 is not easily visually recognized

[0148]

(Regarding Inner Member of Rear Casing 21-First)

Further, in the above-described embodiment, aicaskich the “inner member of the
rear casing 21" has a configuration illustrateléign 22 has been described, but the inventiortis no
limited thereto. For example, the configuratiam éxample, the shape, the size, the number, and
the arrangement position) of the “inner membéneféar casing 21" may be omitted, changed, or
added in response to the configuration (for exantipée shape, the size, the number, and the
arrangement position) of the component to be acaufated, the configuration (for example, the
shape, the size, and the requested strength) oédhecasing 21 itself, and the air flow. In
particular, for the long fins 631 and 632 of F@, @ly one long fin having the same configuration
may be provided or three or more long fins havirgy game configuration may be provided.
Further, the long fins 631 and 632 may be formesktend from a predetermined position other
than the ribs 657 and 659. Specifically, the lomg631 and 632 may be formed to extend from
a position without the rib 65 in the rear casimtg $iuter peripheral wall 212, may be formed to
extend from the component casings 611 to 616, grbmaformed to extend from a position
separated from the rear casing side outer peripbat212 and the component casings 611 to 616.
Further, the long fins 631 and 632 may not extand straight line.  Specifically, the long fins
may be bent or curved. Further, for the short@Risto 623, only one short fin having the same
configuration may be provided, two or more shos fnay be provided, or four or more short fins
may be provided. Further, the short fins 621 t8 6%y be formed to protrude from a
predetermined position other than the componemtgsa§11 to 613. Specifically, the short fins
may be formed to protrude from the component casidg to 616, may be formed to protrude
from the rib 65, or may be formed to protrude filposition without the rib 65 in the rear casing
side outer peripheral wall 212. Further, the 8% to 659 of Fig. 22 may be formed to define
only the outer inflow opening 23 or the gas passagfee outer inflow opening 23 and the gas
passage extending from the outer inflow openingp2Be detection space 34. Additionally, in
the case of only forming the passage, specifithiiytibs 651 to 659 may be provided at the inside
of the rear casing 21 while being separated frenngthr casing side outer peripheral wall 212 so as
not to contact the rear casing side outer periphvaiie?12 of Fig. 9.  Further, the length of tiie r
65 (which is the representative name of the rilist6%59) in the direction along the XY plane
may be appropriately extended to the vicinity eflébyrinth 32.  Further, for example, the long
fin 631 of Fig. 22 may be provided by the combamaivith the component casing having the same
configuration as the component casing 614 simitartie long fin 632 and the long fin 631 may
be used as the protrusion of the “"constituent acmmhation means”. Further, for example,
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similarly to the component casings 611 to 614 ctmponent casing 615 may be provided at a
position separated from the rear casing side petgsheral wall 212, the protrusion serving as
guide means may be provided, and the rib 655 oBHigay be used as the combination wall for
combining the rear casing side outer peripherdi24a@ and the component casing 615 with each
other, so that the “protrusion serving as the goéans” may be used as “second constituent
accommodation means” along with the rib 655 anddh@ponent casing 615.

[0149]

(Regarding Inner Member of Rear Casing 21-Second)

Further, in the above-described embodiment, aicaskich the “inner member of the
rear casing 21" of Fig. 9 is integrated with the asing 21 has been described, but the invention
is not limited thereto. For example, at leastragddhe "inner member of the rear casing 21" of
Fig. 9 may be integrally formed with the detectodyo4 of Fig. 6 or may be formed separately
from the rear casing 21 and the detector body 4vamdbe fixed to the rear casing 21 or the
detector body 4 by using, for example, fixing mesarth as an adhesive.

[0150]

(Regarding Rib)

Further, in the above-described embodiment,uestrdked in Fig. 6, a case in which the
rib 65 (which is the representative name of the 8l to 659) is integrally formed with the rear
casing 21 has been described, but the inventioatimited thereto. For example, the rib 65
may be integrally formed with the front casing 2t this case, the rib 65 provided in the front
casing 22 serves as fixing and supporting mearfisifig and supporting the rear casing 21 to the
front casing 22.  Further, the front casing 22asponds to "one accommodation means” and the
rear casing 21 corresponds to the "other accomimodaeans”. Further, for example, a “part of
ribs” in the rib 65 may be integrally formed withet front casing 22 and “another rib”
corresponding to ribs other than a “part of rinsthie rib 65 may be integrally formed with the rear
casing 21. Further, in the above-described emlsmdjra case has been described in which all
ribs 65 (which is the representative name of the b1 to 659) illustrated in Fig. 6 contact the
positioning recess portion 411 of the flange porit of the detector body 4, but the invention is
not limited thereto. For example, at the timessieanbling the alarm device 100 after a portion
corresponding to the positioning recess portion @flat least a part of the positioning recess
portions 411 of the flange portion 41 of the detelsbdy 4 is notched and the rib 65 (hereinafter,
the facing rib) facing the notched portion in tfaade portion 41 is directly brought into contact
with the front casing 22, the "facing rib" may @mttthe front casing 22 so that the front casing 22
is fixed and supported to the rear casing 21.

[0151]

(Regarding Detection Space)

Further, in the above-described embodiment, a leasdeen described in which the
detection space 34 of Fig. 4 is disposed so tharitire detection space 34 is provided at theruppe
side (that is, the +Z direction) in relation to theer inflow opening 23 while any portion of the
detection space 34 is not located at the outemirdipening 23, but the invention is not limited
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thereto. For example, the detection space 34jofiifnay be disposed so that the entire detection
space 34 is provided at the lower side (that &,-Zhdirection) in relation to the outer inflow
opening 23 while any portion of the detection si3dcs not located at the outer inflow opening 23.
In this case, for example, when the alarm devi€edi@e modified example is attached to the
installation surface 900 and the "wall installasorface”, it is possible to prevent dust or distgy
light from entering the detection space 34 and tihusiprove smoke detection accuracy of the
alarm device 100. In both cases, when the inflagvig guided to the detection space 34 while
preventing the entrance of disturbance of the tilatespace 34, it is possible to promptly and
reliably detect smoke while preventing the erroeedetection and thus to improve the smoke
detection accuracy.

[0152]

(Regarding Slit)

Further, in the above-described embodiment, aicaskich the slits 213a and 213b of
Fig. 11 are provided has been described, but H#estion is not limited thereto. For example,
only one or two or more slits (hereinafter, thes <if the modified example) having the same
function as those of the slits 213a and 213b maydeded instead of the slits 213a and 213b.
Further, for example, the "slit of the modified rexde” may be provided at a portion other than
both sides of the component casing 616 of theaasing 21 or the front casing 22, may be
provided at a position separated from the outlevinbpening 23 (that is, in a state where the slit
does not communicate with the outer inflow opeB)y or may be provided in a predetermined
direction (for example, the extension directiorthef outer inflow opening 23) regardless of the
extension direction of the outer inflow opening 23.

[0153]

(Regarding Detection Target Material)

Further, in the above-described embodiment, a leasdeen described in which the
"detection target material” is "smoke" and therfaldevice" is a "fire alarm (a smoke alarm)”, but
the invention is not limited thereto. For examplep in a case in which the "detection target
material" is, for example, a (toxic) gas such asiiisn monoxide” and the "alarm device" is a "gas
alarm”, the invention can be applied.

[0154]

(Regarding Detector Body)

Further, in the above-described embodiment, a lwsdeen described in which the
detector body side end portion 400a of Fig. 4 atsithe front casing side end portion 222a at the
inside thereof, but the invention is not limiteéréto. For example, in consideration of the
intersection or the like of the component of tlaeraldevice 100 (for example, the detector body 4
or the front casing 22), the detector body sidegperiibn 400a and the front casing side end portion
222a may not contact each other or may be adj@ceath other to be separated from each other
with a slight gap (for example, several milimetergerposed therebetween. Further, if the
promotion of the flow of the gas from the outsitithe casing 2 into the casing 2 through the outer
inflow opening 23 is observed when such a slighigjformed between the detector body side end
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portion 400a and the front casing side end poRit#ta, the alarm device 100 may be formed so
that the gap is explicitly formed in consideratinfor example, the degree of promotion of the
inflow of the gas due to the reduction of the mdkmpressure of the casing 2 caused by the
movement of the gas through the gap between tbetaldbody 4 and the front casing 22.

[0155]

(Regarding Inner Stagnation Point)

Further, in the above-described embodiment, a leasdeen described in which the
inner stagnation point P2 is formed between thiedaurface 211b and a part of the detector cover
3 (for example, the ceiling plate 31) of Fig. 26t the invention is not limited thereto. For
example, there is a case in which the inner stagnpbint P2 is formed between the facing
surfaces 211b and 211c and a part of the detemter 8 (for example, the ceiling plate 31,
(through the insect screen 33) the labyrinth 3Bigf25 in response to the flow rate and the flow
amount of the gas flowing into the casing 2 of &ig. Also in this case, the gas can be guided to
the detection space 34 by the formed inner stagradint P2.

[0156]

(Regarding Attachment of Alarm Device)

Further, in the above-described embodiment, arcagach the alarm device 100 of Fig.

3 is attached to the installation surface 900 leas lolescribed, but the invention is not limited
thereto. For example, the alarm device 100 majtaehed to the "wall installation surface (not
llustrated)”.  Also in this case, it is possilbedbtain the same effect as in a case in which the
alarm device 100 is attached to the installaticiace 900.

[0157]

(Regarding Opening of Casing)

Further, in the above-described embodiment, iag2 may not be provided with any
opening other than the outer inflow opening 23titated in Fig. 3. That is, any opening may not
be provided at the upper side (the +Z directiomglition to the two-dotted chain line at the upper
side (the +Z direction) among two two-dotted clia@s extending in the Y direction of Fig. 23.

Reference Signs List

[0158]

Attachment base

Casing

Detector cover

Detector body

Circuit unit

11 Attachment hook

12 Main body

12A Casing side facing surface
12B Installation surface side facing surface
21 Rear casing

a b~ wDN B
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22 Front casing

23 Outer inflow opening
31 Ceiling plate

32 Labyrinth

32d Labyrinth

32e Labyrinth

33 Insect screen

34 Detection space

35 Inner inflow opening

35a Inner inflow opening

35b Inner inflow opening

35¢ Inner inflow opening

35d Inner inflow opening

35e Inner inflow opening

41 Flange portion

42 Slope portion

43 Raised portion

44 Detector body notch portion
45 Speaker accommodation portion
46 Element cover

47 Insertion hole

51 Circuit board
52 Light emitting portion
53 Light receiving portion

54 Shield
55 Switch
65 Rib

100 Alarm device

111 Threaded hole

121 Threaded hole

122 Engagement portion

211 Rear casing side facing wall
211a  Guide recess portion

211b Facing surface

211c Facing surface

212 Rear casing side outer peripheral wall
212a  Rear casing side end portion
213a  Slit

213b  Slit

214 Engagement portion
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221 Front casing side exposed wall
222 Front casing side outer peripheral wall
222a  Front casing side end portion
223 Push button

224 Threaded boss

225 Support portion

400a  Detector body side end portion
411 Positioning recess portion

431 Arrangement recess portion
611 Component casing

612 Component casing

613 Component casing

613a  Fixing screw

613b  Insertion hole

614 Component casing

614a  Fixing screw

614b  Insertion hole

615 Component casing

616 Component casing

616a  Outer accommodation wall
616b  Inner accommodation wall

621 Short fin

622 Short fin

623 Short fin

631 Long fin

632 Long fin

641 Prevention piece
642 Prevention piece
651 Rib

652 Rib

653 Rib

654 Rib

655 Rib

656 Rib

657 Rib

658 Rib

659 Rib

900 Installation surface
Arl Area

Ar2 Area
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Ar3
CN1
F1
F2
F3
F4
F5
F21
F22
P1
P2

Area

Power connector
Arrow

Arrow

Arrow

Arrow

Arrow

Arrow

Arrow

Outer stagnation point
Inner stagnation point
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CLAIMS
1. An alarm device that is attached to an installaturface of an installation object and has
an attachment surface facing the installation seythe alarm device comprising:
detection means for detecting a detection targtetnal included in a gas;
accommodation means for accommodating the deteotans; and
guide means for guiding the gas into the accomtinodaeans.

2. The alarm device according to claim 1,

wherein the guide means includes outer guide mieanguiding the gas into the
accommodation means,

wherein the accommodation means includes afiil@i opening for allowing the gas to
flow into the accommodation means, and

wherein the outer guide means allows the gas g@long the installation surface to
flow into the accommodation means through theiffifisiwv opening.

3. The alarm device according to claim 2,

wherein the accommodation means includes anwaller

wherein the first inflow opening is provided iretbuter wall to extend in a direction
along the attachment surface, and

wherein the outer guide means includes first aqyu&te means formed by inclining a
first outer wall with respect to a direction ortbogl to a direction along the attachment surface so
that a space generating an air flow for guidingyteeto the first inflow opening is formed between
the installation surface and the first outer wadt&sponding to a part at the side of the attachmen
surface with respect to the first inflow openinghie outer wall.

4. The alarm device according to claim 2 or 3,

wherein the accommodation means includes anwaller

wherein the first inflow opening is provided a¢ thuter wall to extend in a direction
along the attachment surface, and

wherein the outer guide means includes secondguitke means formed by disposing
an end portion of a second outer wall corresportdiagpart on the opposite side to the attachment
surface with respect to the first inflow openinghia outer wall in relation to an end portion @ th
first outer wall corresponding to a part at the sitithe attachment surface with respect to tie fir
inflow opening in the outer wall at the outsidéhaf accommodation means in a direction along the
attachment surface.

5. The alarm device according to claim 3 or 4,

wherein the first outer wall is inclined in a diten along the attachment surface toward
the inside of the accommodation means as it ga@sddhe installation surface.
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6. The alarm device according to any one of claitas, further comprising:

attachment means including the attachment suifaoeded between the installation
surface and the accommodation means, and attéichingcommodation means to the installation
surface,

wherein the accommodation means includes anwaller

wherein the first inflow opening is provided iretbuter wall to extend in a direction
along the attachment surface,

wherein the accommodation means includes firsnacwdation means corresponding
to a part at the side of the attachment surfa¢eregpect to the first inflow opening and second
accommodation means corresponding to a part mppusite side to the attachment surface with
respect to the first inflow opening, and

wherein a diameter of the first accommodation sé&aget to be larger than a diameter
of the attachment means.

7. The alarm device according to any one of claitoss,

wherein the detection means includes a partitemiper that defines a detection space
for detecting the detection target material anecargl inflow opening that allows the gas to flow
into the detection space and is provided in thgipamember,

wherein the accommodation means includes a faaifigce facing a side provided with
the second inflow opening in the partition memibéne outside of the detection space inside the
accommodation means,

wherein the alarm device further comprises inngédegmeans for guiding the gas
moving inside the accommodation means to the aetesgiace through the second inflow opening,
and

wherein the inner guide means is formed by sapgrtie facing surface from the
partition member not to be in contact with theifg@mt member so that a space generating an air
flow for guiding the gas moving inside the accomatiod means to the second inflow opening is
formed between the facing surface and the pantitiember.

8. The alarm device according to claim 1,

wherein the accommodation means includes arfilstv opening that allows the gas to
flow into the accommodation means,

wherein the detection means includes a partitiaihttaat defines a detection space for
detecting the detection target material and a danflow opening that allows the gas to flow into
the detection space,

wherein the guide means is a guide piece tha¢gthe gas flowing from the first inflow
opening to the second inflow opening, and

wherein a front end of the guide piece at thedidiee second inflow opening is not in
contact with the partition wall.
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9. The alarm device according to claim 8,
wherein the front end of the guide piece is depas the vicinity of the second inflow
opening.

10. The alarm device according to claim 8 or 9,

wherein the second inflow opening is formed agpalgptween the plurality of partition
walls, and

wherein the guide piece extends from the firhwnbpening toward the second inflow
opening on an extension line of at least oneipariall among the plurality of partition walls.

11. The alarm device according to any one of cl8itnsLO,
wherein the guide piece includes a first guidegpibat extends from an outer wall of the
accommodation means.

12. The alarm device according to claim 11,

wherein an electric constituent arrangement argdich an electric constituent of the
alarm device is disposed and an electric condtin@mmarrangement area in which the electric
constituent is not disposed are provided insidadbemmodation means, and

wherein the first guide piece is provided in teetec constituent non-arrangement area.

13. The alarm device according to any one of cl8itnsl2, further comprising:

constituent accommodation means provided insideatttommodation means and
accommodating constituents of the alarm device,

wherein the guide piece includes a second guste fihat extends from the constituent
accommodation means.

14. The alarm device according to claim 1,

wherein the accommodation means includes an infipening that extends in a
direction along the attachment surface and allbe/gas to flow into the accommodation means,

wherein the detection means includes a detegimresand detects the detection target
material existing in the detection space, and

wherein the detection space of the detection msapgovided at the side of the
attachment surface in relation to the inflow opgsin that any portion of the detection space is not
located at the inflow opening.

15. The alarm device according to claim 14, furtoenprising:

arrangement means provided inside the accommodatans so that the detection
means is disposed thereon,

wherein the arrangement means includes a sldpeestinat is inclined with respect to a
direction along the attachment surface to guideg#iseflowing from the inflow opening to the
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detection means.

16. The alarm device according to claim 15,
wherein the arrangement means is widened fronuetertion means to the inflow
opening so that the gas passage is formed betaeerfidw opening and the detection means.

17. The alarm device according to claim 1,
wherein the accommodation means includes an irdjgening that allows the gas to
flow thereinto,
wherein the alarm device further comprises:
first accommodation means for covering the deteaheans from the side of
the attachment surface; and
second accommodation means for covering thetideteoeans from the
opposite side to the attachment surface, and
wherein the first accommodation means and thendeaocommodation means are
combined with each other so that a gap correspptwlihe inflow opening is formed between the
first accommodation means and the second acconiorodetans.

18. The alarm device according to claim 17, furtioenprising:

inflow partition means for defining at least ori¢he inflow opening and a guide space
extending from the inflow opening between the fastommodation means and the second
accommodation means to the detection means andgpilne gas to the detection means.

19. The alarm device according to claim 18,

wherein the inflow partition means is integratetth\wone accommodation means of the
first accommodation means and the second accomorodaeans, protrudes toward the other
accommodation means of the first accommodation sregaththe second accommodation means,
and fixes and supports the other accommodationsteane accommodation means.

20. The alarm device according to claim 1,

wherein the accommodation means includes an irdffmming allowing the gas to flow
thereinto and a slit allowing the gas to flow tivece

wherein the inflow opening extends in a directitamg the attachment surface, and

wherein the slit communicates with the inflow apgrwhile being orthogonal to the
inflow opening.

21. The alarm device according to claim 20, furtioenprising:

a prevention piece that prevents dust includetiengas from entering the detection
means,

wherein the prevention piece is provided at atiposifacing the slit inside the
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accommodation means.

22. The alarm device according to claim 20 or 21,

wherein the accommodation means includes comstib@commodation means for
accommodating a constituent of the alarm device,

wherein the constituent accommodation means farrpart of an outer wall of the
accommodation means, and

wherein the slit is provided at both sides ofdhstituent accommodation means in the
outer wall of the accommodation means.

23. The alarm device according to claim 22,
wherein the constituent is a battery corresportdiagpower supply of the alarm device.

24, The alarm device according to claim 1, furtieenprising:

constituent accommodation means for accommodatiagstituent of the alarm device
other than the detection means,

wherein the accommodation means includes an irdjgening that allows the gas to
flow thereinto and accommodates the detection naahthe constituent accommodation means,
and

wherein the constituent accommodation means iegliied guide means for guiding the
gas from the inflow opening to the detection meams extending from an outer wall of the
accommodation means to the detection means.

25. The alarm device according to claim 24,

wherein the constituent accommodation means eglath accommodation wall that
defines a constituent accommaodation space accontingpitte constituent, and

wherein the guide means is the accommodation wall.

26. The alarm device according to claim 25,

wherein the constituent accommodation means ieglfidt constituent accommodation
means in which a first portion of the accommodatiegll forms the outer wall of the
accommodation means, and

wherein the guide means is a second portion dtizer the first portion in the
accommodation wall of the first constituent accomation means.

27. The alarm device according to claim 25 or 26,

wherein the constituent accommodation means ®egludecond constituent
accommodation means in which the entire accomnoodatill is separated from the outer wall of
the accommodation means,

wherein the second constituent accommodation niegndes a combination wall that
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combines the accommodation wall of the secondit@rgtaccommodation means with the outer
wall of the accommodation means, and
wherein the guide means is the combination wall.

28. The alarm device according to claim 27,

wherein the second constituent accommodation mieshgles a protrusion that
protrudes from the accommodation wall of the secamdtituent accommodation means toward
the detection means, and

wherein the guide means is the protrusion.
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